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National Environmental Policy Act

A thorough understanding of environmental impacts that may occur when implementing

roposed actions is a key element of Department of Energy decision-making. The
National Environmental Folicy Act (NEFA) provides Federal agency decision-makers with
a process to consider potential environmental consequences (beneficial and adverse) of
proposed actions before agencies make decisions. An important part of this process is
the opportunity for the public to learn about and comment on proposed agency actions
before a decision is made.

Passed by Congress in 1969, NEFA requires Federal agencies to consider the potential
environmental impacts of their proposed major actions before implementing them. If a
proposed action could have a significant impact on the environment, the agency must
prepare an Environmental Impact Statement (EIS).

Envlronmentél Impact Statement: Comment Feriod:

A detailed environmental analysis for
any proposed major Federal action that
could significantly affect the quality of
the human environment. A tool to
assist in decision-making, it describes
the positive and negative environmental
effects of the proposed undertaking
and alternatives. A draft EIS is issued,
followed by a final EIS.

Scoping:

An early and open process in which the
public is invited to participate in identi-
fying issues and alternatives to be con-
sidered in this EIS. DOE allows a
minimum of 30 days for the receipt of
public comments.

Alternatives:

A range of courses of action that would
meet the agency’s purpose and need for
action. NEFA requires that an EIS con-
sider a No Action Alternative.

A regula\tory minimum 45-day
period for public review of a draft
EIS during which the public may
comment on the environmental
analyses and suggest revisions or
additional issues or alternatives
to be evaluated in the final EIS.

" The agency considers these com-
ments in its preparation of the
final EIS.

Record of Decision:

A public record of the agency deci-
sion, issued no sooner than 30
days after publication of a final
ElS. It describes the decision,
identifies the alternatives (speci-
fying which were considered envi-
ronmentally preferable) and the
factors balanced by an agency in
making its decision.

Copies of the ldaho High-Level Waste and Facilities Disposition Final Environmental Impact
Statement are available at the locations listed at the end of this document. The EIS also
will be available on the internet at http://tis.eh.doe.gov/nepaldocumentspub.html.

To request a copy of this EIS, please call 1-208-526-0833 or send a note electronically to
Brad Bugger at: buggerbp@id.doe.gov
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Responsible Agency: Lead Federal Agency: U.S. Department of Energy (DOE)

Cooperating Agency: The State of Idaho

Title: Idaho High-Level Waste and Facilities Disposition Final Environmental Impact Statement
(DOE/EIS-0287) (Final EIS)

Contact: For additional information on this EIS and the tribal, agency and public involvement process con-
ducted in conjunction with its preparation, write or call:

Richard Kimmel, Document Manager Jaime Fuhrman, Public Information Officer
U.S. Department of Energy, State of Idaho INEEL Oversight Program
Idaho Operations Office 1410 North Hilton, Floor 3

850 Energy Drive, MS 1154 . ’ Boise, Idaho 83706-1255 -
Idaho Falls, ID 83401-1563 Telephone: (208) 373-0498

Telephone: (208) 526-5583 jfuhrman@deq.state.id.us

kimmelrj@id.doe.gov

This Final EIS is composed of a Summary, Chapters 1 through 13, and appendices. Copies of the EIS or
appendices may be requested from Richard Kimmel at the address, phone number, or email address shown
above. The EIS and appendices are available in "hard copy," on a compact disk, or both if desired.

The EIS also will be available on the Internet at http://tis.eh.doe.gov/nepa/documentspub.html,
http://www.id.doe.gov, or http://www.oversight.state.id.us.

For information on the process DOE follows in complymg with the National Environmental Policy Act pro-
cess, write or call:

Ms, Carol M. Borgstrom, Director, Office of NEPA Policy and Compliance, EH-42
U.S. Department of Energy '

1000 Independence Avenue, S.W.

Washington, D.C. 20585

Telephone: (202) 586-4600, or leave message at (800) 472-2756

Abstract: This EIS analyzes the potentla] environmental consequences of alternatives for managing hlgh-
level waste (HLW) calcine, mixed transuranic waste/sodium bearing waste (SBW) and newly generated lig-
uid waste at the Idaho National Engineering and Environmental Laboratory (INEEL) in liquid and solid
forms. This EIS also analyzes alternatives for the final disposition of HLW management facilities at the
INEEL after their missions are completed. After considering comments on the Draft EIS (DOE/EIS-
0287D), as well as information on available treatment technologies, DOE and the State of Idaho have iden-
tified separate preferred alternatives for waste treatment. DOE's preferred alternative for waste treatment is
performance based with the focus on placing the wastes in forms suitable for disposal. Technologies avail-
able to meet the performance objectives may be chosen from the action alternatives analyzed in this EIS.
The State of Idaho's Preferred Alternative for treating mixed transuranic waste/SBW and calcine is vitrifi-
cation, with or without calcine separations. Under both the DOE and State of Idaho preferred alternatives,
newly generated liquid waste would be segregated after 2005, stored or treated directly and disposed of as
low-level, mixed low-level, or transuranic waste depending on its characteristics. The objective of each pre-
ferred alternative is to enable compliance with the legal requirement to have INEEL HLW road ready by a
target date of 2035. Both DOE and the State of Idaho have identified the same preferred alternative for
facilities disposition, which is to use performance-based closure methods for ex1stmg facilities-and to design
new facilities consistent with clean closure methods.




READERS GUIDE

Idaho HLW & FD EIS

- New Information -

FEIS Appendices A-0

The Idaho High Level Waste and Facilities Disposition
Environmental Impact Statement (EIS) is composed of a Summary,
Chapters 1 through 13, and appendices. The EIS structure is illus-
trated in Figure 1. The EIS Summary stands alone and contains all the
information necessary to understand the issues dealt with in detail in
the EIS. :

The public comment period on the Draft EIS was from January 21,
2000 to March 20, 2000 and was extended to April 19, 2000 in
response to public request. Public hearings were held in Idaho Falls,
Pocatello, Twin Falls, Boise and Fort Hall, Idaho; Jackson, Wyoming;
-Portland, Oregon and Pasco, Washington. Changes between the Draft
and Final EIS, including those made in response to public comment,
are printed in bold italics where occurring with text repeated from the
Draft EIS, or are identified by the header "New Information" at the
top of each page composed of all new text as shown in Figure 2.

Changes and information added to the Final EIS resulting from pub-
lic comment on the Draft EIS or from further U.S. Department of

FEIS Chaptses §-13

FEIS SUMMARY

The Final EIS Summary
replaces the Draft
Summary and provides in
abstract form a description
of the entire EIS from
purpose and need and
alternatives analyzed, to
comparison of impacts
and major results.

FIGURE 1

Energy (DOE) and State of Idaho review include:

DOE reorganized portions of the Final EIS. Purpose and Need for Agency Action is now presented
as Chapter 1 and Background as Chapter 2. The glossary and distribution list (Appendix D and E,
respectively, of the Draft EIS) are presented as Chapters 7 and 12. A new Chapter 8 lists the contents
of the appendixes. References were moved to Chapter 9. The list of preparers and organizational con-

“flict of interest statements were merged as Chapter 10. The index for the Final EIS is in Chapter 13.

Section 2.3.5 "Other Information and Technologies Reviewed" was added to address technologies and
variations on alternatives proposed to DOE both during and apart from public comment.

An additional alternative and an option have been added. They are the Direct Vitrification
Alternative, which is the State of Idaho's preferred waste processing alternative, and the Steam
Reforming Option. The Steam Reforming Option includes steam reforming for the.treatment of
mixed transuranic waste/sodium bearing waste and shipping the high-level waste calcine directly to a
geologic repository without further treatment.

Chapter 3 has been reorganized to present the State of Idaho and fhe DOE Preferred Alternatives.

Section 3.3, "Alternatives Eliminated from Detailed Analysis" has been updated to review why some
alternatives and technologies were not considered further by DOE.

Discussion of Waste Incidental to Reprocessing Determination under DOE Order 435.1 has been
expanded. The expanded discussion of the procedure is located in the text box on page 2-9.

Tables 3-1 and 3-3 and Tables 3-2 and 3-5 were combined. Table 3-5 was added to summarize the
impacts associated with the facility disposition alternatives evaluated in the Draft EIS as well as the
State of Idaho and DOE Preferred Alternative for facility disposition.

Chapter 4 "Affected Environment” has been updated.
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Summary

» "CALPUFF" modeling was

conducted to analyze air qual-
ity impacts from Idaho
National Engineering and
Environmental Laboratory
(INEEL) emissions on
Yellowstone and Grand Teton
National Parks and Craters of
the Moon National
Monument. The results of this
modeling are presented in
Section 5.2.6 and Appendix
C.2.

A higher volume of waste
would be produced from vitri-
fication of calcine at the
Hanford Site than presented in
the Draft EIS analysis of the
Minimum INEEL Processing
Alternative (see Appendix
C.8). The higher volume
resulted in increases in trans-
portation impacts, which are
presented in Section 5.2.9 and
Appendix C.5.

Waste inventory information
was refined including updated
source term data in Appendix
C.7. Corresponding changes
were made in long-term facil-
ity disposition modeling
(Appendix C.9) and facility
accident analysis (Appendix
C.4). The results of this anal-
ysis are shown in Section
5.2.14 and Tables 5.3-8, 5.3-
16 and 5.3-17

Summaries of the public comments with responses prepared by DOE in coordination with the State
of Idaho as a cooperating agency are located in Chapter

- New Information -

Yy v
Appandix B - New Information -
B.& Additional waste _fo_rm shipping and disposal costs; und.
Alternatives/Optlons maximizing the potential for carly disposal of
and Technologles the final waste form.
Identified during the B.8.2 ALTERNATIVES/OPTIONS
Public Comment EVALUATED AFTER THE DRAFT
Process EIS WAS ISSUED
B.&.1 |
Idsho HLW & FD EIS
The Notf L .
issucd i 5.0 Areas of Controversy would have 10 remuin in storage. DOE hus not
Addition] identified the order in which sites that cun?nl]y
posal o ‘There are areas relevant o altematives consid- menage DOE-owned HLW would send canisters
mixed | ered in this EIS, where \'ic\\poinls_ may differ to the repository.
tic duriry among members of the public, technical experts,
comnten] the State of Idaho, or DO, These controversics. As described in Section 6.3.2.4 of the EIS. tre
such as described below, were nol resolved in the course are ather methods for caleuluting MITIM equiv-
was app of preparing this EIS and may nof be revolved aleney that would tesult in a caleulated quantity
of the P before issuing o Record of Decision. . of M THM that would be within the current alio-
tifies anl State of Jdaho has urged DOE not o
treatmeny use the curnent methed for ealculsting MTHM
The ney 5.1 Mixed L. ”l!t[g vel/ because, in the State's view, the current method
Grout-in Low-level Waste overestimates the MTHM in DOE LW,
commen} Instead, the State advocaies that DOE use one of
ment ted Pisposal Locatlon two other appronches to caleulating MTIHM,
identific either one of which, in the State's view, better
reflects the relative risk und actunl concentra-
Ar the time of publication of the Draft EIS, tions of radionuelides in DOE HLW. Under
DOE had not yer specified disposal sites for cither of the two approaches advoented by the
mixed low-level waste and lowlevel waste in a State, DOE's HLW would be within the carrent
Record of Declsion that was being developed allocation for the propused repository.
JSor the Waste Management Programmatic
Envis 1 Impact { DOE discusses the various methods for caleula-
0200). On February 25, 2000 (65 FR 10061), ing MTHM equivalency in  the Final
DOE issued its Record of Decision to establish Environmenial Impact Statement for a Geologie
reglonal mived low-level waste and lowlevel Repository for the Disposal of Spent Nuclear
The eva waste disposal at Hanford and the Nevada Test Fuel and High-level Radioactive Waste ar Yucea
technotol Site. In addition, DOE decided to continue, to Maountain, Nve Connty, Nevada (DOEALS-
health in the extent practicable, to dispase of lowdevel 0250,
for botH waste onslte and acknowledges the potendal
mixed H use of cotmwercial mived lonlevel and low-
ment te level waste dispasal facitities. 6.3 Differences in
commen Onsite disposal of mixed low-level waste or lowe Flood Studies
was lngE level waste gencrated from treatument of mixed
Settlem: transupanic waste/SBW andior calcine at the I)()l',nnd RCRA facility siting requiretients usu-
Notice 1 INEEL is an areo of controversy, as discussed trict construction of waste mnmg.munl
in the Foreword to this EIS prepared by the 1' s within a Houdplain, ‘Two studics
’I;g“é':"’ State of Idaho. completed to evaluate potential flood ¢
hed IJ INTEC: one by the U.S. Geologic Su
sehedu the other by the U.S. Bureau of
5.2 Repository Capacity - These snalyscs showed differing results, both of
——L———ﬂ—fLL which were included in the Draft ELS for pub-
Metric Tons of Hea lic review and conanent. Since publication of
Metal the Draft EIS. DOE has submitted o floodplain
determination to the State of idako for RCRA
permitting parposes based on the flood study
+ Spauce in the proposed spent nuclear fucl/HLW by Koslow and Van Haaften. DOE will com-
repository is allocated by MTHM, and DOE has Pplete further studies in coordinatlon with the
nllocated 4,667 MTHM for its HLW. Under U.S. Geological Survey and the U.S. Bureau of
DOEs curreat method of cateulating the amount Reclamation to refine the projected 100-year
of MTHM in a canister of HLW, however, hall ol and 300-year flood elevations and ta make a
the DOE HLW inventory would not be aceepted Sfinal floodplain determination. DOE will con-
for disposal in the proposed repository and sliler the results of these studies in compliunce
DOE/EIS-0287

FIGURE 2

11 of this Final

Copies of the written and transcribed comments are located in Appendix D.

DOE/EIS-0287

If there are any questions concerning this EIS, the information or analysis it presents, or its availability
please contact Richard Kimmel at (208) 526-5583 or by e-mail at kimmelrj@id.doe.gov.
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Idaho HLW & FD EIS
o

Acronyms and Abbreviations

DOE limited the use of acronymé and abbreviations in this Summary to provide a more
reader friendly document. These acronyms and abbreviations are listed below.

CERCLA

DOE
EIS
EFA
ERPG
HLW
INEEL

INTEC

LCF

LLW

MTHM

NEFA

RCRA

ROD

SBwW

SNF and INEL EIS

WIFFP

Comprehensive Environmental Réeponse,
Compensation, and Liability Act

U.S. Department of Energy

environmental impact statement

U.S. Environmental Protection Agency
Emergency Response Planning Guideline
high-level waste

ldaho National Engineering and Environmental
Laboratory (formerly known as the ldaho National
Engineering Laboratory or INEL)

ldaho Nuclear Technology and Engineering Center
(formerly known as the ldaho Chemical Processing
Flant or ICPF)

latent cancer fatality

low-level waste

metric tons of heavy metal

National Environmental Policy Act
Resource Conservation and Recovery Act
Record of Decision o
sodium-bearing waste

U.8. Department of Energy Programmatic Spent
Nuclear Fuel Management and ldaho National
Engineering Laboratory Environmental Restoration
and Waste Management Frograms EIS

Waste lsolation Filot Flant -

vii : DOE/EIS-0287




. Idaho HLW & FD EIS
—
What is ...

High-level waste?

High-level waste (HLW) is the highly radioactive material resulting from reprocessing epent nuclear fuel, includ-
ing liquid waste produced directly in reprocessing and any solid material derived from the liguid waste that con-
tains fission products in sufficient concentrations, and other highly radioactive material that is determined,
consistent with existing law, to require permanent isolation. HLW stored at the ldaho Nuclear Technology and
Engineering Center (INTEC) contains a combination of:

o Highly radioactive, but relatively short-lived (approximately 30 year half-life) fission products
(primarily cesium-137 and strontium-90) .

o Long-lived radionuclides - technetium-99, carbon-14, and iodine-129 as well as tranauramw (elements
with atomic numbers greater than uranium).

At INTEC, all the liquid HLW recoverable with the use of the existing transfer equipment has been converted to
a granular solid called calcine, which is stored in bin sets. HLW calcine is considered mixed HLW because it con-

tains hazardous waste subject to the Resource Conservation and Recovery Act (RCRA), as amended.

Transuranic waste?

Transuranic waste is radioactive waste that contains isotopes with 93 or greater protons (atomic number) in
the nucleus of each atom (such as neptunium or plutonium), a half-life greater than 20 years, and an alpha-emit-
ting radionuclide concentration of greater than 100 nanocuries per gram of waste.

Low-level waste?

Low-level waste (LLW) is radioactive waste that is not high-level radioactive waste, spent nuclear fuel,
transuranic waste, byproduct material (as defined in section 1le(2) of the Atomic Energy Act of 1954,
amended), or naturally occurring radioactive material. The Nuclear Regulatory Commission regulations (10
CFR Part 61) provide a classification system for LLW. This classification system includes:

*  Class A waste - radioactive waste that is usually segregated from other wastes at disposal sites to
ensure stability of the disposal site. Class A waste can be disposed of along with other wastes if the
requirements for stability are met. Class A waste usually has lower concentrations of radionuclides
than Class C waste.

*  Class C waste - radioactive waste that is suitable for near surface disposal but due to its radionu-
clide concentrations must meet more rigorous requirements for waste form stability. Class C waste
requires protective measures at the disposal facility to protect against inadvertent intrusion.

These waste classifications are not applicable to DOE LLW. However, the terms Class A-type and Class C-type
are used in this Environmental Impact Statement (EIS) to refer to DOE LLWstreams that could be disposed
of at offsite facilities licensed by the Nuclear Regulatory Commission. .

Mixed waste?

Mixed waste is waste that contains both source, special nuclear, or by-product material subject to the Atomic
Energy Act of 1954, as amended, and hazardous waste subject to RCRA, as amended. When referring to a
specific classification of radioactive waste that also contains hazardous waste, “mixed” is used as an adjective,
JSollowed by high-level, transuranic, or low-level, as appropriate.

Spent nuclear fuel?

Spent nuclear fuel is fuel that has been withdrawn from a nuclear reactor following irradiation. When it is Taken
out of a reactor, spent nuclear fuel containg some unused enriched uranium, radioactive fission products, and
activation products. Because of ite high radioactivity (including gamma-ray emitters), it must be properly
shielded.

ix DOE/EIS-0287




Summary
—
What is
(continued)

Waste fractions? . ;

Waste fractions are produced when radioactive waste is treated to separate radionuclides according to activity
level. Depending upon the characteristics of resulting fractions, waste may be classified as high-level,
transuranic, or low-level.

Sodium-bearing waste?

Sodium-bearing waste (SBW) is a liquid mixed radioactive waste produced from the second and third cycles of
spent nuclear fuel reprocessing and waste calcination, liquid wastes from INTEC closure activities stored in the
Tank Farm, solids in the bottom of the tanks, and trace contamination from first cycle reprocessing extraction
waste. SBW contains large quantities of sodium and potassium nitrates. Typically, SBW is processed through
an evaporator to reduce the volume, then stored in the Tank Farm. 1t has historically been managed within the
HLW program because of the existing plant configuration and some physical and chemical properties that are
similar to HLW. Radionuclide concentrations for liquid SBW are generally 10 to 1,000 times less than for liquid
HLW. SBW contains hazardous and radioactive components and is a mixed waste. DOE assumes that the SBW
is mixed transuranic waste. This EIS refers to SBW as mixed transuranic waste/SBW.

Newly generated liquid waste?

Newly generated liquid waste refers to liquid waste from a variety of sources that has been evaporated and
added to the liquid mixed HLW and mixed transuranic waste/SBW in the below-grade tanks at INTEC. Sources
include leachates from treating contaminated high efficiency particulate air filters, decontamination liquids from
INTEC operations that are not associated with HLW management activities, and liquid wastes from other INEEL
facilities. Newly generated liquid waste is used in this EIS because INTEC has historically used this term to
refer to liquid waste streams (past and future) that were not part of epent fuel reprocessing.

k heel?

A tank heel is the amount of liquid remaining in each tank after lowering to the greatest extent possible by use
of the existing transfer equipment, such as ejectors. )

Tank residual?

The tank residual is the amount of radioactive waste remaining in each tank, the removal of which is not con-
sidered to be technically and economically practical. This could be the tank heel or the amount of radioactive
waste remaining after additional removal using other methods than the existing transfer equipment.

DOE/EIS-0287 R X




Summary

1.0 Purpose and Need for
Agency Action

1.1 Purpose and Need

From 1952 to 1991, the U.S. Department of
Energy (DOE) and its predecessor agencies repro-
cessed spent nuclear reactor fuel at the Idaho
Chemical Processing Plant, located on the Snake
River Plain in the desert of southeast Idaho (Figure
S-1). This facility, now known as the Idaho
Nuclear Technology and Engineering Center
(INTEC), is part of the Idaho National
Engineering and Environmental Laboratory
(INEEL), a nuclear research complex that has
served the nation through both peaceful and
defense-related missions.

Reprocessing operations at INTEC used solvent
extraction systems to remove primarily uranium-
235 from spent nuclear reactor fuel and, in the pro-
cess, generated high-level waste (HLW) as well as

Regional Setting

The INEEL occupies approximately 890
square miles (570,000 acres) of high desert
sagebrush steppe in Bingham, Bonneville,
Butte, Clark, and Jefferson counties in south-
eastern ldaho. Approximately 2 percent of
this land (11,400 acres) has been developed to
support INEEL facility and program opera-
tions associated with energy research,
defense missions, and waste management
activities. '

Smaller communities and towns near the
INEEL include Mud Lake and Terreton to the
east; Arco, Butte City, and Howe to the west;
and Atomic City to the south. Larger commu-
nities and towns near the INEEL include ldaho
Falls, Rexburg, Rigby, Blackfoot, Pocatello and
the Fort Hall Indian Reservation to the east
and southeast.
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ldaho Nuclear Technology and
Engineering Center

INTEC occupies approximately 250 acres
and consists of more than 150 buildings.
Frimary facilities include storage, treat-
ment, and laboratory facilities for spent
chuclear fuel, mixed HLW, and mixed
transuranic waste/SBW.

other wastes. The first extraction cycle of the
reprocessing operation generated mixed HLW.
Subsequent extraction cycles, treatment pro-
cesses, and follow-up decontamination activities
generated  liquid  mixed  transuranic
waste/sodium-bearing waste, referred to as
mixed transuranic waste/SBW. Newly gener-
ated liquid waste results from a variety of
sources not associated with spent fuel repro-
cessing at INTEC. At INTEC these wastes are
stored in. fen of the eleven 300,000-gallon
capacity below grade storage tanks (the
eleventh tank is a spare), known as the “Tank
Farm.”

Since 1963, much of the liquid waste was fed to
a treatment facility and converted to a dry gran-
ular substance called calcine. The calcine,
which is stored in large bin sets, is a more stable
waste form that poses less environmental risk
than storing liquid radioactive waste in below
grade tanks. All the calcine currently in the bin
sets is mixed HLW. Presently, the calcine does
not meet expected waste acceptance criteria for
the proposed repository at Yucca Mountain.
Further treatment may be necessary to convert
the mixed HLW calcine into a waste form
acceptable for disposal in the repository.

Spent nuclear fuel reprocessing was discontin-
ued at INTEC in 1991, so liquid mixed HLW
ceased to be generated. However, since that
time, mixed transuranic waste/SBW has contin-
ued to accumulate in the tanks from calcine
operations, decontamination, and other activi-
ties. In 1995, DOE and the State of Idaho
reached an agreement, called the Idaho °
Settlement Agreement/Consent Order, as to
when the liquid waste would be calcined and set
a target date of December 31, 2035 for all of the
mixed HLW and mixed transuranic waste/SBW
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to have been treated and made road-ready for
shipment out of Idaho.

Consistent with this agreement, DOE completed
calcining all of the liquid mixed HLW in 1998.
At present, approximately 4,400 cubic meters of
mixed HLW calcine remain stored in bin sets,
and I million gallons of mixed transuranic
waste/SBW remain in the below grade tanks.
DOE now has to decide how to treat and dis-
pose of the mixed transuranic waste/SBW, how
to place the mixed HLW calcine in a form suit-
able for disposal in the proposed national geo-
logic repository, and how to disposition
Sacilities at INTEC involved in HLW treatment.
DOE has prepared this EIS to inform agency
officials and the public of the environmental
impacts of alternatives, including the no-action
alternative, available for consideration in the
decision making process.

Role of this EIS in_the
Decision-making Process

This EIS describes the environmental impacts
of the range of reasonable alternatives for
meeting DOE’s purpose and need for action.
In finalizing this EIS, DOE considered public
comments received on the Draft EIS and other
relevant factors and information received after
the Draft EIS was published. DOE will con-
sider the information in this EIS and other rel-
evant information before making a decision on
the proposed action.

1.2

If on the basis of this EIS, DOE proposes mod-
ifications to the Settlement Agreement/Consent
Order, the information in this document and
the cooperative process used to ensure ils ade-
quacy will benefit related discussions between
the State of Idaho and DOE.

1.3 Proposed Action

To meet the purpose and need for agency
action, DOE proposes to:

» Select appropriate technologies and con-
struct facilities necessary to -prepare
INTEC mixed transuranic waste/SBW for
shipment to the Waste Isolation Pilot Plant

ldaho HLW & FD EIS
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Elements of the 1995 ldaho
Settlement Agreement/Consent
Order Fertaining to HLW
Management

Complete calcination of liquid mixed
HLW by June 30, 1996 (completed
February 1998).

Begin calcination of liquid mixed
transuranic waste/SBW by June
2001 (begun February 1998).

Complete calcination of liquid mixed
transuranic waste/SBW by December
2012.

» Start negotiations with the State of
ldaho regarding a plan and schedule
for treatment of calcined waste by
December 31, 1999  (begun
September 1999).

o "DOE shall accelerate efforts to eval-
uate alternatives for the treatment
of calcined waste so as to put it into
a form suitable for transport to a
permanent repository or interim
storage facility outside of ldaho.”

* "It i5 presently contemplated by DOE
that the plan and schedule shall pro-
vide for the completion of the treat-
ment of all calcined waste located at
INEL by a target date of December
31, 2035."

—
s Prepare the mixed HLW calcine so that it

will be suitable for disposal in a repository

» Treat and dispose of associated radioactive
wastes

e Provide safe storage of HLW destined for a
repository

* Disposition INTEC HLW management
Sfacilities when their missions are completed )
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1.4 Timing and Regulatory
Considerations for

this EIS

Some INTEC wastes (mixed transuranic
waste/SBW) are stored as liquids in 300,000-
gallon tanks that do not meet current hazardous
waste management standards. Five of the eleven
tanks currently in use are known as “pillar and
panel” tanks. DOE's objective is to cease use of
the five pillar and panel tanks by June 30, 2003
and all remaining tanks by December 31, 2012
in compliance with the 1998 Modification to
the Notice of Noncompliance Consent Order.
Previously, DOE's plan was to cease use of the
tanks by calcining all the liquid waste as
~described in the following documents:

+ Record of Decision (ROD) for the
Programmatic  Spent  Nuclear  Fuel
Management and  Idaho  National
Engineering Laboratory Environmental
Restoration and Waste Marnagement
Programs EIS (SNF and INEL EIS) (June
1995)

+ Idaho Settlement Agreement/Consent Order
(October 1995)

o INEEL Site Treatment Plan/Consent Order
(November 1995).

However, because of new technologies and
changes in regulatory requirements DOE is
now reconsidering this plan by evaluating vari-
ous waste processing alternatives. This EIS
has been prepared as part of the evaluation and
decision making process.

Other timing considerations important to the
issuance of this EIS include the following:

DOE/EIS-0287
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Data are needed on the cumulative
impacts associated with cleanup activ-
ities at INTEC that are carried out
under the Comprehensive Environmental
Response, Compensation, and Liability
Act (CERCLA).

CERCLA remediation projects at INTEC
are in progress. These projects involve the
cleanup and/or removal of contaminated
soils and other environmental media, por-
tions of which are within those areas or pro-
jects being evaluated in the various
alternatives in this EIS. To avoid the possi-
bility that CERCLA decisions may inappro-
priately preclude some waste processing or
facility disposition alternatives, the CER-
CLA and National Environmental Policy
Act (NEPA) processes at INTEC are being
coordinated. '

The lead-time required for facility
development and funding of alternative
technologies means that a DOE ROD
on a treatment technology would be
needed sooner than previously esti-
mated.

This EIS is being prepared .sooner than
required by the Idaho Settlement
Agreement/Consent Order in order to
accommodate time estimates fo obtain pro-
Jject approval and funding, and to complete
treatment/storage facility design, construc-
tion, and operation. This should make it
possible for DOE to meet the target dates of
December 31, 2012 for ceasing use of the
Tank Farm and December 31, 2035, for
having the treated waste ready to leave
Idaho.
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2.0 Activities since the
Issuance of the
Draft EIS

2.1 Summary of Public
Comments and

Agency Responses

The Draft EIS was mailed to the public and
made available on the Internet
(http://tis.eh.doe.gov/nepa/) in January 2000. A
Notice of Availability was published by the U.S.
Environmental Protection Agency (EPA) (65 FR
3448, January 21, 2000) formally initiating the
public comment period. DOE also published a
Notice of Availability (65 FR 3432, January 21,
2000) that provided information on how the pub-
lic could obtain copies of the Draft EIS and
encouraged comments on the Draft EIS via mail,
electronically by the World Wide Web, or at pub-
lic hearings during a 60-day public comment
period. Public hearings were held in: Idaho
Falls, Pocatello, Twin Falls, and Boise, Idaho;
Jackson, Wyoming; Portland, Oregon; and
Pasco, Washington. DOE subsequently
extended the public comment period to 90 days
(65 FR 9257, February 24, 2000) and added
another public hearing in Fort Hall, Idaho.

DOE received more than 1,000 comments from
about 100 individuals and organizations, all of
which have been considered in preparing the
Final EIS. (See the Comment Response
Document, Chapter 11, which summarizes the
comments received and provides responses to
those summaries. See Appendix D for comment
documents.) In developing its responses, DOE
assembled a group including representatives of
the INEEL Citizen's Advisory Board, Shoshone-
Bannock Tribes, State of Idaho, and the manage-
ment and operating contractor for INEEL to
summarize key concerns identified during the
public comment period. Based on these efforts,
the key issues of concern to the public and DOE
responses include:

o  Preference for treatment alternatives -
Commentors expressed opinions in
support of, or against, various alter-
natives.

DOE and the State of Idaho have identified
their preferred alternatives for treating cal-
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cine and mixed transuranic waste/SBW.

DOE carefully considered comments

received on the Draft EIS in the process of
identifying a Preferred Alternative. DOE

also considered a variety of factors such as

environmental impacts, programmatic

needs, safety and health, technical viability,

ability to meet regulatory milestones and

agreements, and cost. In addition, informa-

tion received after the Draft EIS was pub- .
lished was considered (see Section 2.2 of
this Summary). Each of the treatment alter-

natives and options offers advantages and

disadvantages, which are presented in this

EIS.

Calciner operations and thermal treat-
ment - Comments relating to opera-
tion of the New Waste Calcining
Facility calciner fell into two groups:
those supporting the use of the cal-
ciner, and those opposing its use.
Although commentors expressed a
range of positions relating to tech-
nologies (and thus alternatives) that
employ thermal treatment, including
support for vitrification, others
opposed thermal treatment such as
incineration.

DOE considered all comments regarding the
use of the calciner and thermal and non-
thermal treatment technologies as well as
their relative advantages and disadvantages
for treatment of mixed HLW and mixed
transuranic waste/SBW. The alternatives
evaluated in this EIS include thermal treat-
ment technologies, such as calcination and
vitrification (which are not considered
incineration), and non-thermal treatment
technologies, such as direct cement and sep-
arations. In addition, Steam Reforming, a
thermal treatment technology similar to cal-
cination, was also considered. The result of
this evaluation process was the addition of a
Steam Reforming Option, including ship-
ment of the calcine to the repository, and a
Direct Vitrification Alternative with two
options: vitrification of ‘the mixed
transuranic waste/SBW and vitrification
with or without separations for the mixed
HLW calcine.
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Schedule for treatment - Some com-
mentors urged DOE to treat liquid
waste first because it represents a
more serious threat to the environ-
ment than mixed HLW calcine.

DOE recognizes there are risks associated
with liquid waste storage, and over the years
converted millions of gallons of mixed
HLW and mixed transuranic waste/SBW
into calcine, a more stable solid form.
Though wastes in liquid form are not neces-
sarily the most hazardous, they tend to be
more difficult to contain and also represent
the greatest potential threat to the aquifer, if
storage facilities are not properly main-
tained or were to fail unexpectedly.

DOE considered these risks and as a result
included the treatment of liquid waste
before processing the calcine. Such an
approach will also enable DOE to meet
stipulations of the Settlement
Agreement/Consent Order and Notice of
Noncompliance Consent Order, which
require DOE to treat all the liquid in the
tanks and cease use of the eleven Tank Farm
tanks by December 31, 2012.

Classification of waste - Commentors
were divided in their positions as to
whether waste could or should be
reclassified as mixed transuranic
waste.

In developing the waste processing alterna-
tives analyzed in the EIS, DOE made certain
assumptions about how the radioactive
waste streams associated with treatment
would be classified. In all cases, wastes
would be classified in accordance with the
requirements of the DOE Order 435.1 and
its companion manual. Where appropriate,
DOE will use the waste incidental to repro-
cessing process described in that manual to
determine if a waste is high-level,
transuranic, or low-level. The objective is
not reclassification of the waste but a
method to ensure proper treatment and dis-
posal, consistent with DOE requirements.
For example, DOE is currently conducting a
waste incidental to reprocessing evaluation
for the SBW to determine whether it is
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transuranic waste or HLW. If it is deter-
mined to be transuranic waste then it may be
treated and disposed of at the Waste
Isolation Pilot Plant in New Mexico.
Otherwise, it would be made ready for dis-
posal in a HLW repository such as the one
currently proposed at Yucca Mountain,
Nevada. Under current requirements, this
would require the mixed HLW to be delisted
under the Resource Conservation and
Recovery Act (RCRA).

Repository issues - Commentors
expressed concerns about the meth-
ods of calculating metric tons of heavy
metal (MTHM), and DOE's current pol-
icy that would preclude repository
acceptance of RCRA listed waste, such
as INEEL's mixed HLW.

DOE recognizes that several methods exist
to calculate MTHM equivalency, each of
which would affect the amount of INEEL
HLW that could be disposed of in the pro-
posed repository at Yucca Mountain.
However, a final determination of the
method used for calculating MTHM for the
purposes of disposal in a repository is out-
side the scope of this EIS. MTHM equiva-
lency is addressed in the Final
Environmental Impact Statement for a
Geologic Repository for the Disposal of
Spent Nuclear Fuel and High-Level
Radioactive Waste at Yucca Mountain, Nye
County, Nevada (DOE/EIS-0250).

Under the Nuclear Waste Policy Act, as
amended, the Secretary of Energy has rec-
ommended that the President approve Yucca
Mountain for development of a geologic
repository. The President and Congress
have approved the site. Nevertheless,
Nuclear Regulatory Commission approval
must be obtained to construct and operate
the facility. Consequently, a schedule for
the disposal of INEEL mixed HLW remains
uncertain.

Lastly, DOE's current approach to address
RCRA-regulated HLW includes implemen-
tation of the delisting process as discussed
in this EIS (see Section 4.1 of this
Summary, for example). Given the uncer-
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tainties of whether the delisting process
would enable the disposal of mixed HLW in
the proposed repository at Yucca Mountain,
DOE may consider alternative strategies
under initiatives such as EPA's Project XL
or pursue a strategy that would exclude the

treated mixed HLW from regulation under

RCRA as discussed in Chapter 6.

Impacts to air and water, including the
Snake River Plain  Aquifer -
Commentors generally agreed that
protection of air and water resources,
particularly the Snake River Plain
Aquifer, should be a primary concern.

The EIS addresses the potential impacts to
the environment, and specifically to the
Snake River Plain Aquifer, from the range
of reasonable alternatives and No Action.
Storage facilities that could fail from natural
phenomena could potentially result in
releases to the environment. Concerns such
as these underlie the purpose and need for
this EIS, which will enable DOE to select
processing technologies for preparing the
waste for disposal so that it poses less risk to
the environment and is ready to leave Idaho.

Public involvement - Commentors
asked for continuing opportunities to
participate in making decisions about
HLW management.

DOE is committed to ensuring that the pub-
lic continues to have opportunities to pro-
vide input to Departmental
decision-making. In the context of environ-
mental reviews such as this EIS, DOE fol-
lows the Council on Environmental Quality
and DOE regulations for public involve-
ment, participation, and disclosure. This
included opportunities for the public to par-
ticipate in the development of the scope of
the environmental review, and to comment
on the Draft EIS. Outside of this context,
DOE maintains other avenues of communi-
cation with the public that are germane to
cleanup and waste management activities

Idaho HLW & FD EIS

and decisions. For example, DOE estab-
lished the multidisciplinary INEEL Citizens
Advisory Board in 1994 to review and make
consensus-based recommendations to DOE
on its activities and plans at the INEEL.
Board meetings are open to the public, and
the public is encouraged to attend and par-
ticipate. DOE also routinely interacts with
the media and other stakeholders to help
keep the public informed of new initiatives,

. significant issues, and upcoming decisions

of public interest.

Decision-making and obligations to
states versus funding constraints -
Commentors submitted a range of
comments relating to the costs of
implementing the EIS alternatives.
Some commentors recommended that
costs not be considered in decision-
making while others were concerned
that the cost estimates provided
would result in biased decision-making
or that alternatives were biased
because of high costs. Commentors
requested information about funding
and asked to be involved if DOE has to
reprioritize cleanup and waste man-
agement activities because of budget
shortfalls.

DOE acknowledges in this EIS that costs
are a factor in its decision-making. DOE
remains committed to meeting its obliga-
tions to the state. Nevertheless, in estab-
lishing commitments and in determining the
mechanism to meet its commitments, DOE
needs to be cognizant of funding availabil-
ity. Thus, while costs are not an over-riding
factor, as a practical matter they are a real
issue that DOE must consider as part of the
process of making reasonable and informed
decisions. .

DOE bases its funding requests for cleanup
and waste management on addressing risk
and meeting compliance requirements.
There are opportunities for public involve-
ment under NEPA, RCRA, and CERCLA
which DOE considers in setting priorities.
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®  Meeting agreements/requirements ver-
sus making sound technical decisions
- Commentors were divided as to which
should receive a higher priority: expe-
diting treatment to meet Settlement
Agreement/Consent Order and regula-
tory milestones, or taking more time
to decide on an alternative that is
technically sound. '

DOE considered the maturity of the tech-
nologies in identifying the range of reason-
able alternatives analyzed in this EIS. The
potential environmental impacts, health and
safety, regulatory and Settlement
Agreement/Consent Order milestones, and
estimated cost will be balancing factors
DOE will use in making a decision.

DOE also recognizes additional technology
refinement, engineering studies, proof of
process and scale-up demonstrations could
be required to implement any of the action
alternatives analyzed in this EIS. In antici-
pation of this situation, DOE could issue an
EIS record of decision to implement an
alternative in phases that may include
interim decision points or amend the record
of decision, if necessary. In this way DOE
could address its commitments without pre-
maturely committing to a single course of
action.

® Honoring policies/agreements/treaties
with tribes - Shoshone-Bannock Tribal
members maintained that DOE must
honor all its promises to Native
Americans.

DOE recognizes the concerns: of the
Shoshone-Bannock Tribes and thus
involved them early and frequently during
the preparation of this EIS to ensure that
tribal concerns and issues were considered.
This involvement included hearings before
and during the EIS scoping period, subse-
quent briefings and open discussions at
tribal facilities, and a public hearing on the
Fort Hall Reservation. DOE entered into an
Agreement in Principle with the tribes that
provides a process for consultation under
NEPA, and DOE conducted consultations in
accordance with this agreement. The agree-
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ment also includes the process for the tribes
to obtain the needed resources and expertise
for reviews or involvement in DOE activi-
ties.

2.2 Other Considerations
for EIS Alternatives

Information was received after the Draft EIS was
approved for publication in response to DOE’s
requests to the National Academy of Sciences'
National Research Council and DOE's Tanks
Focus Area to conduct separate, independent
reviews of treatment technologies. DOE has
considered the results of these -independent
reviews as part of its analyses of the alternatives
and in its identification of the Preferred
Alternative.

National Academy of Sciences
Assessment of Alternatives

In January 1998, DOE requested that the
National Academy of Sciences' National
Research Council review the technologies being
considered for treatment of the mixed HLW cal-
cine and the mixed transuranic waste/SBW. The
National Academy of Sciences issued its review
of the technologies in its document Alternative
High-Level Waste Treatments at the Idaho
National Engineering and Environmental
Laboratory in December 1999.

Tanks Focus Area
Assessment Qf Technologies

In June 2000, the DOE Tanks Focus Area was
requested to review waste treatment technolo-
gies that were under consideration for this EIS.
The Tanks Focus Area assessed the technical
maturity and status of research and development,
and identified technology gaps and-uncertainties
for each treatment technology.

The Tanks Focus Area also conducted a follow-
up independent technical review of a proposed
steam reforming treatment process for mixed
transuranic waste/SBW. The purpose of this
review was to determine the feasibility, applica-
bility, and cost of this treatment option.
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2.3 Changes from the
Draft EIS

This EIS responds to public comments and
reflects modifications from the Draft EIS in
response to comments, and includes refined or
new information and analyses that became avail-
able after the Draft EIS was published.’

Modifications include: \
\

* Description of the Preferred
Alternative. DOE and the State of Idaho
identified their Preferred Alternatives
based on consideration of public com-
ments and other information, including
environment, safety, and health, sched-
ule commitments, cost, technical risk,
and disposal.

* Analysis of the new Direct Vitrification
Alternative and the Steam Reforming
Option. This alternative and option are
described in Chapter 3. Impacts from
these new analyses are included in tables
and discussion in Chapter 5. As a com-
ponent of the Steam Reforming Option,
calcine would be retrieved from the bin
sets and packaged for shipment to a
HLW repository for disposal.

» Refined air dispersion modeling
results. "CALPUFF", an air dispersion
model, was used to estimate potential air
quality impacts at more distant points
from the INEEL within national parks
that are characterized by Class I airsheds
(see Section 5.2.6 and Appendix C.2).

» Discussion of additional technologies
and variations on alternatives. As part
of the analyses of the alternatives and
process used to identify the Preferred
Alternative, DOE assessed other tech-
nologies and options recommended by
the public and the National Academy of
Sciences (see Section 3.3, Alternatives
Eliminated from Detailed Analysis, and
Appendix B).

* [ncreased waste volumes, Five times
higher waste volumes would be gener-
ated from vitrification of calcine at the
Hanford Site than those analyzed under

the Minimum INEEL Waste Processing
Alternative in the Draft EIS. This
increase was due to updated information
regarding the process at the Hanford
Site. This increased waste generation
led to changes in the impacts for this
alternative (see Section 5.2.9 ‘and
Appendix C.8).

Refined source term information.

Using updated source terms (see
Appendix C.7), facility accident analysis
(see Appendix C.4 and Section 5.2.14)
and long-term facility disposition analy-
sis (see Appendix C.9 and Section 5.3.5)
were performed to provide more refined
estimates of potential impacts.

Sensitivity analyses. The results of
quantitative sensitivity analyses from
the effects of changes in time of grout
failure, infiltration rates, and distribution
coefficients on the resulting impacts to
human receptors have also been updated
(see Appendix C.9).

Relevant discussion regarding the DOE
Record of Decision for waste manage-
ment. DOE issued its Record of
Decision to establish regional low-level
and mixed low-level waste disposal at
the Hanford Site and the Nevada Test
Site. The Record of Decision also
addressed the continuation of disposal of
these wastes at the INEEL (see Section
2.3.1).

Waste Incidental to Reprocessing.
Information about the status of the waste -
incidental to reprocessing determination
process under DOE Order 435.1 has
been expanded (see Chapter 2, Section
2.2.2), and the possible designation and
disposal destination of wastes under this
procedure are reflected in more detail
throughout the text of this EIS.

Updated affected environment.
Chapter 4, Affected Environment, has
been updated by adding information to
Sections 4.2, Land Use; 4.7, Air
Resources; 4.8, Water Resources; 4.9,
Ecological Resources; and 4.11, Health
and Safety.

DOE/EIS-0287




Summary

3.0 Alternatives

For purposes of analysis, DOE used a modular
approach in developing alternatives for this EIS.
Under this approach, DOE identified a series of
discrete projects, which can be linked together
in different combinations to achieve the goals of
the proposed action. Thus, some projects are
included in more than one waste processing
alternative. This modular approach provides
DOE flexibility in analyzing waste processing
alternatives and treatment options and in select-
ing the preferred alternative.

The facility disposition alternatives analysis con-
siders all of the facilities that would be required
to implement each waste processing alternative.

3.1 ldentifying Alternatives

DOE undertook and documented a process to
identify the range of reasonable alternatives for
this EIS that would satisfy the purpose and need
and proposed action to manage wastes at
INTEC.

This EIS analyzes the impacts of implementing
each of the alternatives through 2035. Each
alternative has a specific time line for associated
activities.

The Settlement Agreement/Consent Order
requires DOE to have its mixed HLW ready for
shipment out of Idaho by a target date of 2035.
From 2035 through 2095, DOE would no longer
be processing waste, but would be shipping and
maintaining mixed HLW road-ready for subse-
quent shipment and would be decommissioning
HLW facilities.

DOE is required to maintain controls on radio-
active waste or materials under its jurisdiction
until such controls are no longer needed. Nev-
ertheless, for the purposes of analysis in this EIS,
it is assumed that institutional controls to protect
human health and the environment at the
INEEL would not be in effect after the year
2095. This assumption is consistent with
assumptions in the INEEL Comprehensive
Facility and Land Use Plan and the planning
basis for Waste Area Group 3 at INTEC, under
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Institutional controls...

are measures DOE takes to limit or prohibit
activities that may interfére with opera-
tions or result in exposure to hazardous
substances at a site. They can take the
form of physical measures (such as fences
or barriers) or legal and administrative
mechanisms (such as land use restrictions
or building permits).

. .

CERCLA. This assumed loss of institutional
control means that, at some future date, DOE
would no longer control the site and, therefore,
could no longer ensure that unmitigated radioac-
tive doses to the public are within established
limits or that actions would be taken to reduce
dose levels to as low as reasonably achievable.

Further, although accident impacts discussed in
Section 6 of this Summary do not include miti-
gation, the Federal government is required to
respond to any radiological emergency at the
INEEL. DOE and other Federal agencies would
be available to provide resources to assist in the
evaluation of any accident, mitigate potential
long-term exposure pathways to humans, and
direct subsequent cléan-up activities to decon-
taminate affected areas and reduce radiation lev-
els.

3.2 EIS Alternatives

3.2.1 WASTE PROCESSING
ALTERNATIVES

The EIS analyzed the following six waste pro-
cessing alternatives:

+ No Action
+ Continued Current Operations

+  Separations
(with three treatment options)

* Non-Separations
(with four treatment options)




«  Minimum INEEL Processing

«  Direct Vitrification Alternative
(with two treatment options)

Figures (S-2 through S-13) are provided for
each waste processing alternative or treatment
option to help clarify the basic processes. DOE
developed these alternatives using a modular
approach, in which each alternative is comprised
of specific projects analyzed in this EIS. This
approach permits projects within an alternative
to be combined with projects of other alterna-
tives. The resulting creation of hybrid alterna-
tives can increase DOE's flexibility for
decision-making. For example, the EIS ana-
lyzes treatment of post-2005 newly generated
liquid waste as mixed transuranic waste/SBW
for comparability of impacts between alterna-
tives. Under any alternative, DOE could treat
the post-2005 newly generated liquid waste by
grouting (see Project P2001 in Appendix C.6),
which would result in 1,300 cubic meters of
grouted waste and a small reduction in the
treated SBW volume. The grout would be man-
aged as transuranic or low-level waste depend-
ing on its characteristics.

Table S-1 provides an overview of the modular
waste management elements that make up the
EIS alternatives and options, plus other elements
that could be considered in constructing hybrid
alternatives and options with respect to mixed
HLW treatment technologies, mixed transuranic
waste/SBW pretreatment requirements, and
post-treatment storage and disposal options.

Not all of the waste processing alternatives
meet key requirements of the Settlement
Agreement/Consent Order. DOE is committed
to meeting regulatory requirements, as well as
the Settlement Agreement/Consent Order with
the State of Idaho. However, the agreement
provides for a process whereby DOE may pro-
pose changes to specific requirements, provided
they are based on an adequate environmental
analysis under NEPA. In order to evaluate the
range of reasonable waste processing alterna-
tives, some of the alternatives analyzed in this
EIS may not meet specific requirements of the
Settlement Agreement/Consent Order.

A key element in the Settlement
Agreement/Consent Order that is relevant to
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this EIS is the commitment to have all calcine
treated and ready for shipment out of Idaho by
a target date of December 31, 2035. A separate
Notice of Noncompliance Consent Order with
the State of Idaho requires DOE to cease use of
the Tank Farm by December 31, 2012. Based
on the analysis in this EIS, DOE expects that
all alternatives, except for No Action and
Continued Current Operations, would meet the
2035 target date. However, the analysis also
indicates that under some alternatives it would
be difficult to treat all the waste by 2012 so
DOE can cease use of the Tank Farm unless
remaining waste is transferred to RCRA-com-
pliant tanks. For any of the waste processing
alternatives or options the schedule could be
accelerated to meet the treatment of mixed
transuranic waste/SBW by 2012. A number of
processes would have to be accelerated, and
Sfunding would have to be available, so that con-
ceptual design could begin, followed by accel-
erated  permitting,  procurement, and
construction.

Another key element in the Settlement
Agreement/Consent Order is the use of the cal-
ciner as the treatment process for liquid mixed
transuranic waste/SBW in the tanks. Since
there are several treatment technologies evalu-
ated in this EIS that do not require a calcina-
tion step, a decision to use a different process
would require a modification of the Settlement
Agreement/Consent Order and related DOE
decisions. :

. Modu/ar Approach

This EIS shows the projects and facilities
associated with the waste processing
alternatives and treatment options.
Projects and facilities are identified individ-
ually and can be combined in a building block
fashion to develop other waste processing
alternatives. For example, the ion exchange
and grouting process used to treat mixed
transuranic waste/SBW under the
Minimum INEEL Processing Alternative
could support other alternatives, where
mixed transuranic waste/SBW is treated by
the same method. :

DOE/EIS-0287
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NO ACTION ALTERNATIVE

Council on Environmental Quality regulations

require analysis of a No Action Alternative

(Figure S-2) as a baseline for comparison to
other alternatives. Under this alternative:

+  The New Waste Calcining Facility calciner
would remain in standby (placed in standby
in May 2000). 1t would not undergo
upgrades and no liquid mixed transuranic
waste/SBW would be calcined.

« The Process Equipment Waste and High-
Level Liquid Waste Evaporators would con-
tinue to operate to reduce the liquid mixed
transuranic waste/SBW volume and enable
DOE to cease use of the five pillar and panel
tanks by 2003. Newly generated liquid
waste would accumulate in the Tank Farm
until 2017, at which time DOE assumes that
the five remaining tanks would be full.

» The mixed HLW calcine from bin set 1
would be transferred to bin set 6 or 7 as dis-
cussed in the SNF and INEL EIS, but bin set
1 would not be closed. DOE is continuing
to evaluate the structural integrity of bin set
L

Implementation of this alternative would not
enable DOE to cease use of the Tank Farm by
December 31, 2012 nor make its mixed HLW
ready for shipment to a storage facility or repos-
itory outside of Idaho by a target date of 2035.

CONTINUED CURRENT OPERATIONS
ALTERNATIVE

This alternative (Figure S-3) involves calcining
the liquid mixed transuranic waste/SBW and
adding it to the bin sets, where it would be stored
with mixed HLW calcine. Under this alterna-
tive:

* The New Waste Calcining Facility calciner
would remain in standby, pending receipt of
a RCRA permit from the State and upgrades
to air emission controls required by EPA.

» The calciner would operate from 2011
through 2014 to calcine the remaining mixed
transuranic waste/SBW, which would be

5-13
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stored in the bin sets. After 2014, the cal-
ciner would operate as needed until the end
of 2016. '

+ Beginning in 2015, Tank Farm heels (mate-
rial left in the tanks after initial processing)
and newly generated liquid waste would be
processed through an ion exchange column.
Low-level waste would be grouted for dis-
posal at the INEEL, and transuranic wastes
would be disposed of at the Waste Isolation
Pilot Plant.

* The mixed HLW calcine in bin set 1 would
be transferred to bin set 6 or 7 as discussed
in the SNF and INEL EIS, and bin set 1
would be closed in accordance with RCRA
regulations. The calcine would be stored in
the bin sets indefinitely.

Implementing this alternative would nof enable
DOE to cease use of the Tank Farm by
December 31, 2012, and it would not enable
DOE to make its mixed HLW ready for shipment
to a storage facility or repository outside of
Idaho by a target date of 2035.

SEPARATIONS ALTERNATIVE

The Separations Alternative comprises three
options, each of which uses a chemical separa-
tions process, such as solvent extraction, to di-
vide the waste into waste fractions suitable for
disposal in either a HLW repository or the
Waste Isolation Pilot Plant in New Mexico or at
a low-level waste disposal facility, depending on
the characteristics of the fractions. Separating
the radionuclides in the waste into fractions
would decrease the amount of waste that would
have to be shipped to a repository, saving needed
repository space and reducing disposal costs.

Because HLW would be separated into fractions,
before undertaking the separation process DOE
would follow the waste incidental to reprocess-
ing determination process to determine whether
any of the fractions would be managed as
transuranic or low-level waste rather than HLW.
The waste streams that meet the requirements of
the waste incidental to reprocessing determina-
tion process established by DOE Order 435.1
and Manual 435.1-1, either by the citation or by

DOE/EIS-0287
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Summary

the evaluation method, are excluded from HLW
management requirements.

The Separations Alternative could include a
small incinerator to destroy organic solvents
used in the chemical separations process. These
solvents would be radioactively contaminated.
The project data sheet for the incinerator (Proj-
ect P118 in Appendix C.6) indicates that the
facility would operate approximately 30 days per
year. The three waste treatment options under
the Separations Alternative are described below.

Full Separations Option

This option (Figure S-4) would separate the most
highly radioactive and long-lived radioisotopes
from both mixed HLW calcine and the mixed
transuranic waste/SBW, resulting in a mixed
HLW fraction and a mixed low-level waste
Jraction. Under this option:

«  DOE would retrieve and dissolve the mixed
HLW calcine from the bin sets and treat the
dissolved calcine and mixed transuranic
waste/SBW (including tank heels) in a new
chemical separation facility to remove
cesium, strontium, and transuranics from the
process stream. These constituents, termed
the "high-level waste fraction," account for
most of the radioactivity and long-lived
radioactive characteristics of HLW and
mixed transuranic waste/SBW.

*  The mixed HLW fraction would be vitrified
in a new facility at INTEC, placed in stain-
less steel canisters, and stored onsite until
shipped to a storage facility or geologic

repository.

= The process stream remaining after separat-
ing out the mixed HLW fraction would be
managed as mixed low-level waste. After
some pretreatment, the "mixed low-level
waste fraction” would be solidified into a
grout in a new grouting facility. The con-
centrations of radioactivity in the grout are
expected to result in its classification as
Class A-type low-level waste, which is suit-
able for disposal in a near-surface landfill,

DOE/EIS-0287
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» DOE would dispose of the Class A-type

low-level grout in the empty vessels of the
closed Tank Farm and bin sets, in a new
INEEL mixed low-level waste disposal
facility, or at an offsite DOE or commercial
low-level waste disposal facility.

Implementing this option would enable DOE to
cease use of the Tank Farm by 2016 and make its
mixed HLW ready for shipment to a storage
facility or repository outside of Idaho by a target
date of 2035.

Bas ion

This option (Figure S-5) reflects previously an-
nounced DOE decisions and agreements regard-
ing the management of mixed HLW and mixed
transuranic waste/SBW with the State of Idaho.
It is similar to the Full Separations Option except
that, prior to separation, the mixed transuranic
waste/SBW would be calcined and stored in the
bin sets along with the mixed HLW. Under this
option:

» The New Waste Calcining Facility calciner
would remain in standby, pending receipt of
a RCRA permit from the State and upgrades
1o air emission controls required by EPA.

*  Under an accelerated schedule, DOE could
complete calcining by December 31, 2012
and meet the Settlement Agreement/Consent
Order.

+ Calcine would be retrieved, dissolved, and
separated into high-level and low-level
waste fractions using the process described
in the Full Separations Option.

»  The high-level fraction would be vitrified to
form HLW glass and placed in stainless
steel canisters. The vitrified HLW fraction
would be stored in a new storage facility at
the INEEL until shipped to a storage facility
or repository outside of Idaho.

* The mixed low-level waste fraction would
be grouted to form a waste stream that meets
the Nuclear Regulatory Commission’s defi-
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nition of a Class A low-level waste. Under
the Planning Basis Option, DOE would dis-
pose of the Class A-type grout in an offsite
low-level waste disposal facility.

*  Tank heels would be flushed out of the Tank
Farm tanks, dried in a new facility, pack-
aged, and sent to the Waste Isolation Pilot
Plant for disposal.

Under this option DOE would be able to cease
use of the Tank Farm by December 31, 2012
(using an accelerated schedule) or 2014 and
would be able to make its mixed HLW ready for
shipment to a storage facility or repository out-
side of Idaho by a target date of 2035.

Transuranic
Separations Option

There would be no mixed HLW after separa-
tions under this option (Figure S-6). Rather, the
resulting fractions would be managed as mixed
transuranic waste and mixed low-level waste.
Under this option:

«  DOE would retrieve the calcine and mixed
transuranic waste/SBW and freat the waste
in a new chemical separations facility. The
process would remove transuranics, result-
ing in @ mived transuranic waste fraction
and remaining mixed low-level waste frac-
tion.

*  The mixed transuranic waste fraction would
be solidified, packaged, and shipped to the
Waste Isolation Pilot Plant for disposal.

* The mixed low-level waste fraction would
be solidified in a new grouting facility along
with newly generated liquid waste. Because
the mixed low-level waste fraction would
contain both cesium and strontium, the con-
centrations of radioactivity in the grout
would be higher than that in the Full
Separations Option and would result in its
classification as a Class C-type low-level
waste,

*» DOE would dispose of the Class C-type
grout in the empty vessels of the closed Tank
Farm and bin sets, in a new INEEL low-level

5-19
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waste disposal facility, or at an offsite DOE or
commercial Class C disposal facility.

Implementing this option would enable DOE to
cease use of the Tank Farm by 2016 and make
the mixed transuranic waste fraction ready for
shipment to the Waste Isolation Pilot Plant by a
target date of 2035.

NON-SEPARATIONS ALTERNATIVE

The Non-Separations Alternative includes four
options for solidifying mixed HLW and mixed
transuranic waste/SBW. These four treatment
options are:

* Hot Isostatic Pressed Waste Option
* Direct Cement Waste Option

«  Early Vitrification Option

+  Steam Reforming Option

In the Hot Isostatic Pressed Waste Option and
Direct Cement Waste Option, all the liquid
mixed transuranic waste/SBW would be
removed from the Tank Farm and calcined in the
New Waste Calcining Facility calciner following
high-temperature and Maximum Achievable
Control Technology upgrades. In the Early
Vitrification Option and Steam Reforming
Option, the mixed transuranic waste/SBW
would be retrieved from the Tank Farm and sent
directly to a freatment facility, bypassing calci-
nation.

Hot Isostatic Pressed
Waste Option

This option (Figure §-7) would calcine the liquid
mixed transuranic waste/SBW and add the cal-
cine to the mixed HLW calcine. All of the cal-
cine would then be treated in a high pressure,
high temperature process that would convert
the calcine to an impervious, non-leaching,
glass-ceramic waste form. This process has the
capability to reduce waste volumes by about 50
percent. Under this option:

*  After receipt of a RCRA permit from the
State and upgrades to air emission controls

DOE/EIS-0287
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required by EPA, the calciner would operate
from 2011 through 2014 to calcine the
remaining liquid mixed transuranic
waste/SBW, which would be stored in the
bin sets. After 2014, the calciner would
operate as needed until the end of 2016 to
treat newly generated liguid waste.

+ The calcine would be retrieved from the bin
sets, blended with silica and titanium pow-
der, added to special cans, and subjected 1o
high temperature and pressure in @ hot iso-
static press to form a glass-ceramic product.

»  The final product would be packaged in can-
isters for storage and subsequent disposal in
a HLW repository.

+ Before 2015, newly generated liquid waste
would be concentrated, the effluents stored
in new RCRA-compliant tanks, and then
calcined with the mixed transuranic
waste/SBW in the New Waste Calcining
Facility. Starting in 2015, newly generated
liquid waste would be processed through a
cesium ion-exchange column, evaporated,
and grouted as mixed low-level waste or
low-level waste for disposal at the INEEL or
offsite.

*  Tank heels would be flushed out of the Tank
Farm tanks, dried in a new facility, pack-
aged, and sent to the Waste Isolation Pilot
Plant for disposal.

This option would require a determination of
equivalent treatment from EPA since in this case
the final waste form (glass ceramic) is not cur-
rently an approved RCRA treatment process for
HLW exhibiting the hazardous characteristics
of corrosivity and toxicity for certain metals (as
discussed in Section 6.2.5 of the EIS). Under
this eption, DOE would be able to cease use of
the Tank Farm by 2014 and make mixed HLW
reacdy for shipment to a storage facility or repos-
itory outside of Idaho by a target date of 2035.

Direct Cement Waste Option

This option (Figure §-8) would involve calcining
the liquid mixed transuranic waste/SBW and
adding the calcine to the mixed HLW calcine.

DOE/EIS-0287
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All calcine would be converted to a cement-like
solid. Under this option:

» After receipt of a RCRA permit from the
State and upgrades to air emission controls
required by EPA, the calciner would operate
from 2011 through 2014 to calcine the
remaining ligwid mixed transuranic
waste/SBW, which would be stored in the
bin sets. After 2014, the calciner would
operate as needed until the end of 2016 to
treat newly generated liquid waste.

«  The calcine would be retrieved and blended
with clay, blast furnace slag, caustic soda,
and water and the resulting grout would be
poured into stainless-steel canisters. The
grout would be cured at elevated tempera-
ture and pressure.

* The final product would be packaged in
canisters for storage and subsequent dis-
posal in a HLW repository.

» Before 2015, newly generated liquid waste
would be concentrated, the effluents stored
in new RCRA-compliant tanks, and then
calcined with the mixed transuranic
waste/SBW in the New Waste Calcining
Facility. Starting in 2015, newly generated
liquid waste would be processed through a
cesium ion-exchange column, evaporated
and grouted as mixed low-level waste or
low-level waste for disposal at the INEEL or
offsite.

» Tank heels would be flushed out of the Tank
Farm tanks, dried in a new facility, pack-
aged, and sent to the Waste Isolation Pilot
Plant for disposal.

This option would require a determination of
equivalent treatment from EPA since in this case
the final waste form (cement) is not currently
an approved RCRA treaiment process for HLW
exhibiting the hazardous characteristics of cor-
rosivity and toxicity for certain metals (as dis-
cussed in Section 6.2.5 of the EIS). Under this
option, DOE would be able to cease use of the
Tank Farm by 2014 and make mixed HLW ready
for shipment to a storage facility or repository
outside of Idaho by a target date of 2035.
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Early Vitrification Option

This option (Figure §-9) would involve vitri-
fying both the mixed HLW calcine and the
mixed transuranic waste/SBW into a nonleach-
ing, glass-like solid. Under this option:

* DOE would construct a vitrification facility
that would process the mixed transuranic
waste/SBW from the Tank Farm and the
mixed HLW calcine stored in the bin sets
into borosilicate glass suitable for disposal

in a repository.

* The mixed transuranic waste/SBW and
mixed HLW calcine would be treated in sep-
arate vitrification campaigns.

« Mixed transuranic waste/SBW would be
blended with one type of glass frit to form a
slurry that would be fed to the melter. Glass
produced from the mixed transuranic
waste/SBW would be poured into suitable
containers and disposed of at the Waste
Isolation Pilot Plant as remote-handled
transuranic waste, provided a waste inciden-
tal to reprocessing determination confirms
that this waste could be managed as
fransuranic.

»  Mixed HLW calcine would be blended with
another type of glass frit and fed to the
melter in a dry state. Glass produced from
the mixed HLW calcine would be poured
into stainless steel canisters and stored until
shipped to a HLW storage facility or reposi-

tory.

»  Newly generated liquid waste would be sent
directly to the vitrification facility, bypass-
ing calcination. Glass produced from newly
generated liquid waste would be disposed of
at the Waste Isolation Pilot Plant as remote-
handled transuranic waste.

Under this option DOE would be able to cease
use of the Tank Farm by 2016 and make mixed
HLW ready for shipment to a storage facility or
repository outside of Idaho by a target date of
2035,

DOE/EIS-0287
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Seon Reforming Onth

This option (Figure S-10) would involve treat-
ment of mixed transuranic waste/SBW by
steam reforming to a calcine-like powder for
subsequent shipment to the Waste Isolation
Pilot Plant and packaging of mixed HLW cal-
cine for shipment to the geologic repository.
Under this option:

*  DOE would construct a steam reforming
facility that would process the mixed
transuranic waste/SBW (including tank
heels) from the Tank Farm for shipment to
the Waste Isolation Pilot Plant for disposal.

*  The calcine would be retrieved from the bin
sets and packaged in HLW canisters for
ultimate shipment to the geologic reposi-
tory.

*  Newly generated liquid waste would be pro-
cessed with the mixed {transuranic
waste/SBW while the steam reformer was
operating. When the steam reformer com-
pleted its mission for mixed transuranic
waste/SBW, the newly generated liquid
waste would be grouted for shipment to the
Waste Isolation Pilot Plant for disposal.

This option would require a determination of
equivalent treatment from EPA since in this
case the final waste form (calcine) is not cur-
rently an approved RCRA treatment process for
HLW exhibiting the hazardous characteristics
of corrosivity and toxicity for certain metals (as
discussed in Section 6.2.5 of the EIS). Under
this option, DOE would be able to cease use of
the Tank Farm by 2013 and make the mixed
HLW ready for shipment to a storage facility or
repository outside of Idaho by a target date of
December 31, 2035.

MINIMUM INEEL
PROCESSING ALTERNATIVE

The Minimum INEEL Processing Alternative
(Figure S-11) involves the minimum amount of
waste treatment at the INEEL, by including the
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The Minimum INEEL
Processing Alternative

would involve the treatment of INEEL
mixed HLW at the Hanford Site near
Richland, Washington. Appendix C.8
describes the Hanford Site, focusing on the
200-East Area, where INEEL mixed HLW
would be treated under this alternative.

use of a vitrification fuacility planned for the
Hanford Site in the State of Washington. This
alternative could substantially reduce the amount
of construction, handling, and processing of
mixed HLW at the INEEL. However, shipment
of mixed HLW to the Hanford Site and back to
the INEEL adds a transportation component
not present in other waste processing options.
This alternative presents a representative analy-
sis of offsite transport of mixed HLW calcine
followed by a return of treated HLW and low-
level waste to the INEEL for storage pending
disposal. Under this alternative:

* DOE would retrieve and transport the mixed
HLW calcine to a packaging facility, where
it would be placed into shipping containers.

* The containers would then be shipped to
DOE's Hanford Site in Richland,
Washington, where the mixed HLW calcine
would be dissolved and separated into high-
activity and low-activity fractions.

* Each fraction would be vitrified. For pur-
poses of analysis, DOE assumes the treated
mixed HLW and mixed low-level waste
Sractions would be returned to the INEEL.
(Alternatively, the treated wastes could be
shipped directly to appropriate storage or
disposal facilities rather than returning to the
INEEL.)

*  The treated mixed HLW would be stored at
the INEEL until it is shipped to a storage
facility or repository.

*  The treated mixed low-level waste fraction
would be disposed of ar the INEEL or
shipped to an offsite low-level waste dis-
posal facility.

DOE/EIS-0287
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* The mixed transuranic waste/SBW and
newly generated liquid waste, including tank
heels, would be retrieved, filtered, and trans-
ported to a treatment facility on the INEEL,
where it would be processed through an ion
exchange column to remove cesium. The
HLW fraction would be packaged and sent
to the Hanford Site. The remaining frac-
tion would be grouted, packaged in 55-gal-
lon drums, and transported to the Waste
Isolation Pilot Plant for disposal as contact-
handled transuranic waste.

DOE cannot determine at this time whether
treating INEEL mixed HLW calcine in Hanford
facilities would be technically feasible or cost
effective. Even if it were feasible to process
INEEL mixed HLW at the Hanford Site, DOE
would have to consider the potential regulatory
implications and any impacts to DOE commit-
ments regarding completion of Hanford tank
waste processing. Before making a decision to
pursue the Minimum INEEL Processing
Alternative, DOE would determine if additional
NEPA documentation were needed associated
with treatment of INEEL mixed HLW calcine
at the Hanford Site.

Under this alternative DOE would be able to
cease use of the INTEC Tank Farm by
December 31, 2012 and make mixed HLW ready
for shipment to a storage facility or repository
outside of Idaho by a target date of 2035.

DIRECT VITRIFICATION
ALTERNATIVE

The Direct Vitrification Alternative is to vitrify
the mixed transuranic waste/SBW and vitrify
the calcine with or without separations. In
addition, newly generated liquid waste could be
vitrified in the same facility as the mixed
fransuranic waste/SBW or DOE could con-
struct a separate facility to grout the newly gen-
erated liquid waste. DOE has identified two
options for this alternative: Vitrification with-
out Calcine Separations (Figure S-12) and
Vitrification with Calcine Separations (Figure
8-13).

The option to vitrify the mixed transuranic
waste/SBW and calcine without separations
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would be similar to the Early Vitrification
Option. Mixed transuranic waste/SBW - would
be retrieved from the INTEC Tank Farm and vit-
rified. Calcine would be retrieved from the bin
sets, vitrified, and interim stored pending dis-
posal in a geologic repository.

The option to vitrify the mixed transuranic
waste/SBW and vitrify the HLW fraction after
calcine separations would be similar to the Full
Separations Option. Mixed transuranic
waste/SBW would be retrieved from the INTEC
Tank Farm and vitrified. The calcine would be
retrieved and chemically separated into a HLW
fraction and transuranic or low-level waste frac-
tions depending on the characteristics. The
HLW fraction would be vitrified and interim
stored pending disposal in a geologic repository.
The transuranic or low-level waste fractions
would be disposed of at an appropriate disposal
facility.

The waste vitrification facility would be
designed, constructed, and operated to treat the
mixed transuranic waste/SBW and the calcine.
The vitrified glass waste form would be poured
into stainless steel canisters for transport and dis-
posal out of Idaho. Although, the EIS assumes
that treatment of the mixed transuranic
waste/SBW under this alternative would not be
completed until 2015, it may be possible to
either complete treatment or transfer any remain-
ing waste to RCRA-compliant tanks by
December 31, 2012 in order to meet the Notice
of Noncompliance Consent Order requirement to
cease use of the HLW Tank Farm by that date. If
it is technically and economically practical,

chemical separations would be integrated into -

the INTEC vitrification facility for the treatment
of calcine.

Mixed Transuranic Waste/
SBW Treatment

A program would be implemented to determine
the specific vitrification technology to be used
and would result in the design and construction
of a facility with module(s) or unit(s) sized to
treat the mixed transuranic waste/SBW and
removable tank heels. DOE would cease use of
the 11 tanks that comprise the INTEC Tank Farm
by December 31, 2012.

5-31
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If the waste incidental to reprocessing determi-
nation results in a decision to treat and dispose of
the SBW as transuranic waste, DOE would vit-
rify the waste and transport it to the Waste
Isolation Pilot Plant. However, if the waste inci-
dental to reprocessing determination results in a
decision to treat, store, and dispose of the SBW
as HLW, then DOE would vitrify the waste and
dispose of it in a HLW geologic repository. Ifa
repository were not immediately available, the
treated HLW would be stored at INTEC in an
interim storage facility until a repository was
available. Chapter 5 presents the impacts asso-
ciated with interim storage and transportation of
the treated SBW for both possible-outcomes of
the waste incidental to reprocessing determina-
tion. '

Calcine Treatment

The Direct Vitrification Alternative for calcine
treatment is to retrieve the calcine presently
stored in the six bin sets at INTEC, vitrify it, and
place it in ‘a form to enable compliance with the
current legal requirement to have HLW road
ready by a target date of 2035. Concurrent with
the program to design, construct, and operate the
vitrification facility for mixed transuranic
waste/SBW, DOE would initiate a program to
characterize the calcine, and develop methods to
construct and install the necessary equipment to
retrieve calcine from the bin sets. DOE would
focus technology development on the feasibility
and benefits of performing calcine separations as
well as refine costs and engineering designs.
Conditioned on the outcome of future technol-
ogy development and resulting treatment deci-
sions, DOE could design and construct the
appropriate calcine separations capability at the
INEEL. :

For calcine vitrification at the INEEL, the mixed
transuranic waste/SBW vitrification facility
could be scaled-up by a new modular addition or
modification of unit(s) to accommodate calcine
treatment. The size of the vitrification facility
would depend on whether the entire inventory of
calcine or only a separated mixed HLW fraction
would need to be vitrified. Vitrified calcine or
any vitrified mixed HLW fraction resulting from
calcine separations would be stored in an interim
storage facility to be constructed at INTEC
pending transport to a storage facility or national

DOE/EIS-02867
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geologic repository outside of Idaho.
Alternatively, if calcine were separated at the
INEEL, DOE could decide to send the HLW
fraction to Hanford for vitrification. DOE would
evaluate the advantages of this option as the
Hanford treatment facility is being developed
(see Appendix C.8).

If separations technologies were used, DOE
would make a waste incidental to reprocessing
determination under DOE Order 435.1 and
Manual 435.1-1 to determine if the non-HLW
fractions would be managed as transuranic waste

or low-level waste. If it were determined that a

waste fraction was transuranic, then it would be
treated, packaged, and shipped to the Waste
Isolation Pilot Plant. Low-level or mixed low-
level waste fractions would be packaged and
disposed of at licensed commercial facilities or
at the Hanford Site or Nevada Test Site in accor-
dance with the DOE's Record of Decision for the
Waste Management Programmatic EIS (65 FR
10061, February 25, 2000). For purposes of
assessing risks associated with transportation of
low-level waste, DOE used the commercial
radioactive waste disposal site operated by
Envirocare of Utah, Inc., located 80 miles west
of Salt Lake City.

Newly Generated Liquid

Waste Treatment

After September 30, 2005, DOE intends to seg-
regate newly generated liquid waste from the
mixed transuranic waste/SBW. The post-2005
newly generated liquid waste could be vitrified
in the same facility as the mixed transuranic
waste/SBW or DOE could construct a separate
facility to grout the newly generated liquid
waste. The vitrified or grouted waste would be
packaged and disposed of as low-level or
transuranic waste, depending on its characteris-
tics. '

Under this alternative, DOE analyzed impacts of
treating newly generated liquid waste as mixed
transuranic waste/SBW (by vitrification). This
was done for comparability of impacts with the
other waste processing alternatives, which
assumed newly generated liquid waste would be
treated in the same manner as the mixed
transuranic waste/SBW. This EIS also presents
the impacts for a grout facility (see Project

DOE/EIS-0287
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P2001 in Appendix C.6) that could be used to
treat the waste generated after 2005. For pur-
poses of assessing transportation impacts, DOE
assumed the grouted waste would be character-
ized as remote-handled transuranic waste and
transported to the Waste Isolation Pilot Plant for
disposal (see Appendix C.5).

PREFERRED ALTERNATIVE

DOE and the State of Idaho have jointly under-
taken a process to select the Preferred
Alternative for waste processing and have
reached separate conclusions. Consequently,
this EIS presents two Preferred Alternatives: one
for DOE and one for the State of Idaho. The
Preferred Alternatives were developed after con-
sideration of public comment; factors such as
environmental impacts, programmatic needs,
safety and health, technical viability, ability to
meet regulatory milestones and agreements, and
cost; and information received after the Draft
EIS was published. This information included
the National Research Council report on
Alternative High-Level Waste Treatments at the
Idaho National Engineering and Environmental
Laboratory, DOE Tanks Focus Area findings,
DOE Office of Project Management review of
the Cost Analysis of Alternatives for the Idaho
High-Level Waste and Facilities Disposition
EIS, and public comments from the commercial
sector supporting various treatment technolo-
gies. )

Among the choices from which the preferred
waste processing alternatives were selected are
the five alternatives (comprised of nine major
choices including the options) identified in the
Draft EIS, a new option under the Non-
Separations Alternative called Steam Reforming,
and a new alternative called Direct Vitrification,
which is comprised of two options: Vitrification
without Calcine Separations and Vitrification
with Calcine Separations.

The Direct Vitrification Alternative was ulti-
mately selected by the State of Idaho as its
Preferred Alternative for waste processing.
DOE's preferred waste processing alternative is
to implement the proposed action (see text box
on next page) by selecting from among the
action alternatives, options and technologies
analyzed in this EIS based on the criteria dis-




cussed below. Options excluded from DOE's
Preferred Alternative are, storage of calcine in
the bin sets for an indefinite period under the
Continued Current Operations Alternative, the
shipment of calcine to the Hanford Site for
treatment under the Minimum INEEL
Processing Alternative, and disposal of mixed
low-level waste on the INEEL under any alter-
native. The selection of any one of, or combi-
nation of, technologies or options used to
implement the proposed action would be based
on performance criteria that include risk, cost,
time, and compliance factors. The selection
may also be based on the results of laboratory
and demonstration scale evaluations and com-
parisons using actual wastes in proof of process
tests.

3.2.2 FACILITY DISPOSITION
ALTERNATIVES

The waste processing alternatives and treatment
options described in the Draft EIS do not include
disposition options for specific facilities except
when they are part of treatment and disposal
options (e.g., disposal of Class A-type or Class
C-type low-level waste grout in the Tank Farm

"and bin sets). The facility disposition alterna-

tives address the final risk component of actions
DOE could take after waste processing mis-
sions are complete. The facility disposition
alternatives are as follows:

* No Action

* Clean Closure

*  Performance-Based Closure

«  Closure to Landfill Standards

¢ Performance-Based Closure
with Class A Grout Disposal

¢ Performance-Based Closure
with Class C Grout Disposal.

Implementing any of the waste processing alter-
natives would involve a variety of different fa-
cilities that will need to be properly closed when
missions are complete. Chapter 5 of the EIS
identifies any major new facilities and any exist-
ing facilities that would be needed for each

ldaho HLW & FD EIS
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Proposed Action

o Select appropriate technologies and
construct facilities necessary to pre-
pare INTEC mixed transuranic
waste/SBW. for shipment to the Waste
Isolation Pilot Plant. '

¢ Prepare the mixed HLW calcine so that
it will be suitable for disposal in a repos-
itory.

* Treat and dispose of associated
radioactive wastes,

* Frovide safe storage of HLW destined
for a repository.

¢ Disposition INTEC HLW management
facilities when their missions are com-
pletea.

waste processing alternative, all of which would
be closed in accordance with regulatory require-
ments.

Except for the No Action Alternative, the rest
of the facility disposition alternatives can
be implemented in accordance with
regulatory requirements. Clean Closure and
Performance-Based Closure methods are based
on how much contamination can be left in the
environment. With Clean Closure, contami-
nated residuals must be at or below background
levels; with Performance-Based Closure, resid-
ual contaminant levels are based on risk.
Closure to Landfill Standards differs from
Performance-Based in that design, construc-
tion and operation of the landfill is dictated by
specified requirements rather than risk calcula-
tions that determine how much can be left in
the environment. Regulations require that
monitoring be conducted to ensure contami-
nants have not migrated to the environment at
levels that exceed established standards.

The general time frame for waste processing
actions is through 2035.. From 2035 through
2095 (the assumed end of institutional control
for the INEEL), DOE would be implementing
facility disposition actions, maintaining road-
ready waste pending shipment to a repository,
and shipping waste. Where there may be post-

- closure impacts (i.e., to health and safety or eco-

logical resources), the analysis of impacts is

DOE/EIS-0287




Summary

extended for 10,000 years. This time frame is
consistent with the period of analysis for long-
term impacts in other DOE EISs. It also repre-
sents the longest time period for the performance
standards in potentially applicable regulations
and DOE Orders governing facility disposition
activities.

"This EIS considers the requirements and con-
straints on each alternative in order to comply
with environmental regulations and agreements.
Applicable requirements include those under the
Atomic Energy Act, the Nuclear Waste Policy
Act, RCRA, CERCLA, a 1992 Notice, of Non-
compliance Consent Order (plus modifications),
and the Settlement Agreement/Consent Order.

3.2.2,1 RCRA Closure of Facilities

The facility disposition analysis considers clo-
_ sure of existing facilities and those facilities that
would be constructed for HLW storage, treat-
ment, and disposal. However, because of tech-
nological, economic, and health risks, it may not
be practical to remove all residual material from
the tanks, decontaminate all equipment, and re-
move all surrounding soils to achieve clean clo-
sure. RCRA regulations state that if all
contaminated system components, structures,
and equipment cannot be adequately decontami-
nated, then tank systems must be closed in ac-
cordance with the closure and post-closure
requirements that apply to landfills.

3.2.2.2 CERCLA Coordination

The CERCLA program divides the INEEL into
10 Waste Area Groups. INTEC, where the fa-
cility disposition actions would occur under this
EIS, is in Waste Area Group 3. Except for the
contaminated soils surrounding the Tank Farm,
DOE has completed a comprehensive evaluation
for the cleanup program at INTEC under the
requirements of CERCLA. Under the CERCLA
cleanup program, the Federal government and
the State of Idaho have made decisions in the
Operable Unit 3-13 ROD, which was approved
in October 1999, regarding disposition of con-
taminated soils and other environmental media.
While the CERCLA cleanup program is not the
subject of this EIS, decisions regarding disposi-

DOE/EIS-0287

tion of HLW facilities have been and will con-
tinue to be coordinated with decisions under the
CERCLA program.

'3.2.2.3 Facility Disposition

Identification

DOE used the following systematic process to
identify the existing facilities that would be ana-
lyzed in detail in this EIS:

1. Performed a complete inventory of all
INTEC facilities

2. Identified which of these facilities are
considered HLW facilities or could be
affected by HLW programs

Determined which facility disposition
alternatives would be most appropriate
for analysis for each facility, based on
the potential characteristics of the resid-
ual waste

(9%}

DOE included the Tank Farm and bin sets as part
of the analysis of all six facility disposition
alternatives, because they would contain the
majority of the residual radioactivity and would
contribute the most to residual risk. Residual
risk would vary with the different facility dispo-
sition alternatives.

For purposes of bounding the analysis, DOE
assumed that it would use a single facility dispo-
sition alternative (i.e., Closure to Landfill Stan-
dards) for closure of most other HLW facilities.
The residual radioactive or hazardous material
associated with these facilities would be much
less than that of the Tank Farm and bin sets, and
the overall residual risk at the INEEL would not
increase substantially due to the contribution
from these facilities. For new HLW facilities,
DOE analyzed the Clean Closure alternative.
This assumption is consistent with the objec-
tives and requirements of DOE Order 430.1A,
Life Cycle Management, and DOE Manual
435.1-1, Radioactive Waste Management
Manual, that all newly constructed facilities
necessary to implement the waste processing
alternatives would be designed and constructed
consistent with measures that facilitate clean
closure.




3.2.2.4 ALTERNATIVE DESCRIPTIONS
NO ACTION ALTERNATIVE

Under the No Action Alternative, DOE would
not close its HLW facilities at INTEC.
Nevertheless, over the period of analysis
through 2035, many of the facilities could be
placed in an industrially safe condition (deacti-
vated). Surveillance and maintenance of HLW
facilities would be routinely performed to ensure

- the safety and health of workers and the public
until 2095. For purposes of analysis, DOE
assumed that institutional controls to protect
human health and the environment would not be
in effect after 2095.

" CLEAN CLOSURE ALTERNATIVE

Under the Clean Closure Alternative, facilities
would have the hazardous wastes and radiologi-
cal contaminants, including contaminated equip-
ment, removed from the site or treated so the
hazardous and radiological contaminants are
indistinguishable from background concentra-
tions. Clean Closure may require total disman-
tlement and removal of facilities. This may
include removal of all buildings, vaults, tanks,
transfer piping, and contaminated soil. This
alternative would require a large quantity of
soil for backfilling and would also require top-
soil for revegetation. Use of the facilities (or the
facility sites) after Clean Closure would present
no risk to workers or the public from hazardous
or radiological components.

PERFORMANCE-BASED
CLOSURE ALTERNATIVE

Under the Performance-Based Closure
Alternative, contamination would remain that
is below the levels that would impact human
health and the environment as established by
regulations, and closure methods would be dic-
tated on a case-by-case basis. These levels,

commonly referred to as action levels, are.

either risk-based (e.g., residual contaminant
levels established by RCRA/CERCLA require-
ments) or performance-based (e.g., drinking
water standards). Once the performance-based
levels are achieved, the unit/facility is deemed
closed according to RCRA and/or DOE
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requirements. Other activities may then occur
to the unit/facility such as decontamination and
decomniissioning or future operations (where
non-hazardous waste can enter the unit/facil-
ity). Most above-grade facilities/units would be
demolished and most below-grade
facilities/units (tanks, vaults, and transfer pip-
ing) would be stabilized and left in place. The
residual contaminants would no longer pose
any unacceptable exposure (or risk) to workers,
the public, and the environment.

CLOSURE TO LANDFILL
STANDARDS ALTERNATIVE

Under the Closure to Landfill Standards
Alternative, the facilities would be closed in
accordance with state, Federal and/or DOE
requirements for closure of landfills. For land-
fill closures, wastes are removed to the extent
practicable.  However, quantities remaining
would not meet clean closure or performance-
based closure action levels. Therefore, there is
a greater potential risk from a landfill closure
when compared to a Performance-Based or
Clean Closure. Because of this, capping and
post-closure monitoring would be required to
protect the health and safety of the workers and
the public from releases of contaminants from
the facility. Waste residuals within tanks,
vaults, and piping would be stabilized in order
to minimize the release of contaminants into
the environment. Once waste residues were
stabilized, protection of the environment would
be ensured by installing an engineered cap,
establishing a groundwater monitoring system,
and providing post-closure monitoring and care
of the waste containment system, depending on
the type of contaminants, fo protect the health
and safety of the workers and the public from
releases of contaminants from the facility/unit
in accordance with the closure performance
standards. The unit/facility cap requires main-
tenance and ground water monitoring of the
landfill for 30 years (a waiver may be applied
for after 5 years). Also, a landfill closure is
required to have a Corrective Action Plan that
would be implemented in the event any con-
tamination is detected beyond the boundary of
the landfill. Implementing a corrective action
resets the time for maintenance and monitoring
JSor another 30 years.
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PERFORMANCE-BASED
CLOSURE WITH CLASS A
GROUT DISPOSAL ALTERNATIVE

This is one of two alternatives that would ac-
commodate the potential use of the Tank Farm
and bin sets for disposal of the low-level waste

" fraction. The facility would be closed as de-
scribed for the Performance-Based Closure Al-
ternative.  Following completion of those
activities, the Tank Farm or bin sets would be
used to dispose of low-level waste Class A-type
grout produced under the Full Separations
Option.

PERFORMANCE-BASED
CLOSURE WITH CLASS C
GROUT DISPOSAL ALTERNATIVE

This alternative would also accommodate the
potential use of the Tank Farm and bin sets for
disposal of the low-level waste fraction. The
facility would be closed as described above for
the Performance-Based Closure Alternative.
Following completion of those activities, the
Tank Farm or bin sets would be used to dispose
of low-level waste Class C-type grout produced
under the Transuranic Separations Option.

PREFERRED ALTERNATIVE

Both DOE and the State of Idaho have desig-
nated performance-based closure methods as
the Preferred Alternative for disposition of
HLW facilities at INTEC. These methods
encompass three of the six facility disposition
alternatives analyzed in this EIS: Clean
Closure, Performance-Based Closure, and
Closure to Landfill Standards. Performance-
based closure would be implemented in accor-
dance with applicable regulations and DOE
Orders. However, any of the disposition alter-
natives analyzed in this EIS, not including the
No Action Alternative, could be implemented
under performance-based closure criteria.
Consistent with the objectives and requirements
of DOE Order 430.14, Life Cycle
Management, and DOE Manual 435.1-1,
Radioactive Waste Management Manual, all
newly constructed facilities necessary to imple-
ment the waste processing alternatives would
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be designed and constructed consistent with
measures that facilitate clean closure.
Therefore, the Preferred Alternative for dispo-
sition of new facilities is Clean Closure.

Waste management activities associated with
any of the fucility disposition alternatives
would be carried out over a long period of time.
Disposition actions would be implemented
incrementally as the facilities associated with
the generation, treatment, and storage of high-
level and associated wastes approached the
completion of their missions. Disposition
actions would be systematically planned, docu-
mented, executed, and evaluated to ensure pub-
lic, worker, and environmental protection in
accordance with applicable regulations.

4.0 Areas of Uncertainty

This section discusses uncertainties associated
with alternatives and options that are outside
the scope of this EIS and that remain unre-
solved at the time of Final EIS issuance. DOE
will appropriately factor these uncertainties into
decisions made pursuant to this EIS.

41 Waste Acceptance '

Criteria

The disposal facility operator or regulator
determines what materials can be received for
disposal by establishing waste acceptance crite-
ria. These criteria define parameters such as
packaging requirements, waste form require-
ments, acceptable radiation levels, and limits on
radionuclide content.

HLW REPOSITORY

DOE has identified preliminary waste accep-
tance criteria for disposal of HLW at the pro-
posed Yucca Mountain repository. DOE has
used these preliminary criteria in the design of
its vitrification facilities at the Savannah River
Site and the West Valley Demonstration Project.
However, until such time as the criteria are




finalized, some uncertainties remain that could -

affect process design and system operation of
the treatment options for INEEL mixed HLW.

TRANSURANIC WASTE FRACTION

Some of the waste processing alternatives and
treatment options (e.g., Transuranic Separations
Option) would produce transuranic waste for
potential disposal in the Waste Isolation Pilot
Plant. The transuranic waste that would be pro-
duced by processing INTEC mixed HLW may
contain hazardous constituents currently not cov-
ered in the Waste Isolation Pilot Plant RCRA
Part B permit. In that case, additional waste
codes would need to be included in that permit
before the mixed transuranic waste fraction
would be acceptable for disposal. Alternatively,
DOE may consider demonstrating through the
delisting process that the treated transuranic
waste would not pose a hazard to human health
or the environment, and therefore no longer
merit regulation under RCRA. '

DETERMINATION OF
EQUIVALENT TREATMENT

Vitrification is the treatment process currently
identified by EPA as the best demonstrated
available technology for mixed HLW that
exhibits the RCRA characteristics of corrosivity
or toxicity. This process incorporates the waste
in a glass matrix. However, some of the waste
processing options evaluated in this EIS produce
waste forms such as ceramic (hot isostatic
pressed), cement, and calcine that are not vitri-
fication operations. Before these treated waste
forms could be disposed of at a HLW repository,
DOE would have to obtain a determination of
equivalent treatment from the EPA. Such a
determination can be granted when it is demon-
strated that the proposed treatment will create a
waste form that protects human health and the
environment, meets applicable treatment stan-
dards, and is in compliance with Federal, State,
and local requirements. Alternatively, DOE
could submit a variance request to EPA, asking
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to be exempted' from the RCRA vitrification
standard.

DELISTING

INTEC's mixed HLW calcine and mixed
transuranic waste/SBW contain listed hazardous
wastes that are regulated under RCRA. The
treated waste forms produced under the various
alternatives in this EIS would continue to be reg-
ulated as mixed wastes under RCRA, unless
they are delisted or otherwise excluded from the
regulatory requirements of RCRA.

There are uncertainties associated with obtaining
a delisting. These include difficulties associated
with sampling and analyzing the waste due to its
radioactive properties, quality of data for analy-
ses of wastes with very low concentrations of
listed hazardous constituents, and availability of
data from treatability studies when some treat-
ment technologies lack technical maturity.
Sufficient data on the listed waste and the per-
formance of the final waste form will be required
to successfully demonstrate that the waste would
not harm human health or the environment.
Finally, difficulties associated with delisting may

“increase if states having sites proposed as loca-

tions for management of delisted waste are
reluctant to allow delisting due to the resulting
loss of regulatory control over the waste.

Not knowing whether a delisting petition would
be approved for treated mixed HLW introduces
another uncertainty. Under DOE’s current
waste acceptance criteria, RCRA-regulated
HLW would not be accepted at the proposed
geologic repository at Yucca Mountain. For
this reason, DOE may consider alternative
strategies to delisting, under initiatives such as
EPA's Project XL (a program that offers flexi-
bility to develop alternative strategies that
replace or modify regulatory requirements, on
the condition that they produce greater envi-
ronmental benefits) or pursue a strategy that
would exclude the treated mixed HLW from
regulation under RCRA.
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4.2 Waste Incidental
to Reprocessing

Some waste streams associated with HLW gen-
eration, treatment, and storage may be managed
as transuranic or low-level waste. DOE Order
435.1, Radioactive Waste Management, and its
associated manual provide criteria and a pro-
cess, called a waste incidental to reprocessing
determination, that DOE will use to determine
if waste streams associated with HLW can be
managed as transuranic or low-level waste.

A waste incidental to reprocessing determina-
tion is being developed to decide whether the
final waste form resulting from treatment of the
SBW should be managed and disposed of as
transuranic waste. At DOE’s request, the
Nuclear Regulatory Commission performed a
technical review of the draft waste incidental to
reprocessing determination before DOE makes
its decision, which is anticipated in 2002. Until
the outcome of the waste incidental to repro-
cessing process is complete, uncertainties in
final waste classification will remain.

4.3 Technical Maturity of
Alternative Treatment
Processes

Production scale experience in the operation of
mixed HLW treatment processes specific to
INTEC waste is limited to calcination. Because
of differences in waste characteristics among
DOE sites, knowledge gained at one site may not
apply to others. Some proposed mixed HLW
treatment processes are only in a preliminary
stage of technology development; the viability of
others has not been demonstrated beyond the
bench scale or pilot stage. Thus, there is uncer-
tainty regarding technical viability and imple-
mentation. Although selection of any of the
mixed HLW treatment technologies will require
additional technology development and demon-
stration-scale proof of process before imple-
mentation, DOE considers vitrification to be a
more mature technology to produce a final
waste form than others evaluated in this EIS,
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requiring considerably less investment in devel-
opment.

4.4 Timeframes

Under all waste processing and fucility disposi-
tion alternatives there are some uncertainties
related to the timeframes for implementation.
These uncertainties include: '

s the technical maturiiy of technologies and
how much development would be necessary
before design and construction could begin

» the possibility that new regulatory require-
ments may be promulgated, which could
introduce delays by affecting the design
and cost of selected technologies

e the length of time it will take to get agency
approvals for actions such as permits to
operate, determinations of equivalency, and
delisting petitions

* the availability of a geologic. repository for
INTEC's HLW, which will determine
whether DOE will be able to ship this waste
out of Idaho or have to store it indefinitely
at the INEEL

* the timely appropriation of funds by
Congress so that DOE can implement
waste processing and facility disposition
decisions

Each of these uncertainties is addressed in this
EIS.

4.5 Costs

Although NEPA and the Council on
Environmental Quality regulations do not
require agencies to address costs in an EIS,
Federal agencies must identify the considera-
tions, including factors not related to environ-
mental quality, that are likely to be relevant and
important to a decision. To support the decision
process, DOE will take into consideration the
costs of implementing the alternatives.




5.0 Areas of Controversy

There are areas relevant to alternatives consid-
ered in this EIS, where viewpoints may differ
among members of the public, technical experts,
the State of Idaho, or DOE. These controversies,
described below, were not resolved in the course
of preparing this EIS and may not be resolved

- before issuing a Record of Decision.

5.1 Mixed Low-level/
Low-level Waste

Disposal Locations

At the time of publication of the Draft EIS,
DOE had not yet specified disposal sites for
mixed low-level waste and low-level waste in a
Record of Decision that was being developed
for the Waste Management Programmatic
Environmental Impact Statement (DOE/EIS-
0200). On February 25, 2000 (65 FR 10061),
DOE issued its Record of Decision to establish
regional mixed low-level waste and low-level
waste disposal at Hanford and the Nevada Test
Site. In addition, DOE decided to continue, to
the extent practicable, to dispose of low-level
waste onsite and acknowledges the potential
use of commercial mixed low-level and low-
level waste disposal facilities.

Onsite disposal of mixed low-level waste or low-
level waste generated from treatment of mixed
transuranic waste/SBW and/or calcine at the
INEEL is an area of controversy, as discussed
in the Foreword to this EIS prepared by the
State of Idaho.

5.2 Repository Capacity -
Metric Tons of Heavy
Metal

Space in the proposed spent nuclear fuel/HLW
repository is allocated by MTHM, and DOE has
allocated 4,667 MTHM for its HLW. Under
DOE’s current method of calculating the amount
of MTHM in a canister of HLW, however, half of
the DOE HLW inventory would not be accepted
for disposal in the proposed repository and
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would have to remain in storage. DOE has not
identified the order in which sites that currently
manage DOE-owned HLW would send canisters
to the repository.

As described in Section 6.3.2.4 of the EIS, there
are other methods for calculating MTHM equiv-
alency that would result in a calculated quantity
of MTHM that would be within the current allo-
cation. The State of Idaho has urged DOE not to
use the current method for calculating MTHM
because, in the State's view, the current method
overestimates the MTHM in DOE HLW.
Instead, the State advocates that DOE use one of
two other approaches to calculating MTHM,
either one of which, in the State's view, better
reflects the relative risk and actual concentra-
tions of radionuclides in DOE HLW. Under
either of the two approaches advocated by the
State, DOE’s HLW would be within the current
allocation for the proposed repository.

DOE discusses the various methods for calculat-
ing MTHM equivalency in the Final
Environmental Impact Statement for a Geologic
Repository for the Disposal of Spent Nuclear
Fuel and High-level Radioactive Waste af Yucca
Mountain, Nye County, Nevada (DOE/EIS-
0250). T

5.5 Differences in
Flood Studies

DOE and RCRA facility siting requirements usu-
ally restrict construction of waste management
facilities within a floodplain. Two studies were
completed to evaluate potential flood hazards at
INTEC: one by the U.S. Geologic Survey and
the other by the U.S. Bureau of Reclamation.
These analyses showed differing results, both of
which were included in the Draft EIS for pub-
lic review and comment. Since publication of
the Draft EIS, DOE has submitted a floodplain

~ determination to the State of Idaho for RCRA

permitting purposes based on the flood study
by Koslow and Van Haaften. DOE will com-
plete further studies in coordination with the
U.S. Geological Survey and the U.S. Bureau of
Reclamation to refine the projected 100-year
and 500-year flood elevations and to make a
final floodplain determination. DOE will con-
sider the results of these studies in compliance
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with its floodplain environmental review
requirements (10 CFR Part 1022), and in com-

pliance with the State of Idaho RCRA regula-
tions, as appropriate.

6.0 Conclusions of Analysis

6.1 Overview

Implementing the alternatives considered in this
EIS could result in impacts to public health and

the environment from processing HLW and dis-

position of associated facilities at INTEC. The
purpose of analyzing these potential impacts is
to give decision-makers and the public informa-
tion they can use to understand and compare the
environmental consequences of alternative
courses of action.

For this EIS, DOE assessed the environmental
impacts for 14 areas of interest for the waste pro-
cessing alternatives and the facility disposition

alternatives. A comparison of impacts for the

five key areas of interest discussed in this sec-
tion is provided in Table S-2 following Section
6.5 of this Summary. In 9 of the 14 areas, the
results indicate little or no impacts as follows:

Land Use - Estimated land use would be consis-
tent with the INEEL Comprehensive Facility and
Land Use Plan. The maximum additional
amount of land that would be converted to indus-

trial use at the INEEL under the alternatives

analyzed in this EIS would be 22 acres. At
Hanford, approximately 50 additional acres
could be converted to industrial use in the 200
East Area. At both sites, this additional distur-
bance would be less than 1 percent of the area
currently used for industrial purposes.

Socioeconomics — DOE anticipates that total
INEEL employment will continue to decline.
Future changes in employment as a result of
activities described in this EIS would be within
the normal range of INEEL workforce changes,
and would represent a continuation of current
site employment that might otherwise be lower.
Other activities at INTEC not related to alterna-
tives discussed in this EIS would take place
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intermittently and would also be within normal
workforce fluctuations.

Cultural Resources — The majority of INEEL
activities resulting from the Proposed Action
would occur in previously disturbed areas.
Standard measures are in place to help prevent
impacts to cultural resources that may be discov-
ered during site development.

Aesthetic and Scenic Resources — DOE would
undertake construction activities associated with
any waste processing alternative or treatment
option in a manner compatible with the general
INEEL setting and with the Bureau of Land
Management Visual Resource Management
class designation for the area. Operational
impacts for any of the alternatives and options
are estimated to be small.

Geology and Soils ~ Geologic materials (soils
and gravel) required for any of the waste pro-
cessing or facility disposition alternatives would
be obtained from existing onsite sources. DOE
estimates that impacts to geologic resources
would be small.

Water Resources (Usage) — Total INEEL water
consumption from activities resulting from the
bounding alternative (Hot Isostatic Pressed
Waste Option) could increase by as much as 93
million gallons per year during operations.
This usage represents an increase of 20 percent
of water withdrawn by the INEEL from the
Snake River Plain Aquifer relative to 71996
usage. INEEL water use would be well below
the consumptive use water rights of 11.4 billion
gallons per year.

Ecological Resources — DOE estimates that
impacts to ecological resources for the waste
processing and facility disposition alternatives
would be small and there would be no impact to
threatened or endangered species or critical habi-
tats. Most activities would take place in heavily
developed industrial areas that have marginal
value as wildlife habitat.

Environmental Justice — Impacts from proposed
waste processing alternatives and treatment
options, under all alternatives, would not result
in high and adverse impacts on the population as
a whole. Further, DOE did not identify means




Fopulations

Minority: individuals who are American
Indian or Alaskan Native; Asian or
Facific Islander; Black, not of Hispanic
origin; or Hispanic. For this EIS, a
minority population is one in which the
minority population exceeds 50 per-
cent, or the minority population per-
centage of the affected area is
meaningfully greater than the minority
population percentage in the general -
population.

Low income: individuals with an income
below the poverty level defined by the
U.S. Bureau of the Census. A low-
income population is one in which 25
percent or more of the persons in the
population live in poverty.

for minority or low-income populations to be
disproportionately affected. Accordingly, no
disproportionately high and adverse impacts
would be expected for minority or low-income
populations.

Utilities and Energy - Annual use of fossil fuel
could increase by as much as 6.3 million gal-
lons and electricity use could increase by as
much as 52,000 megawatt-hours. Annual usage
of electricity in megawatt-hours per year could
increase by 59 percent relative to the 1996
INEEL baseline. This increase and the baseline
together are less than one-third of the INEEL
electric system capacity.

6.2 lmpacts of the Waste
Processing Alternatives

Most of the actions to implement the waste pro-
cessing alternatives would occur before 2035, as
would many of their associated impacts. After
2035, environmental impacts would result
mainly from storing waste. In 5 of the 14 areas
analyzed, the results indicate some impacts,
although they are generally small.
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These areas include air, traffic and transporta-
tion, health and safety, waste and materials, and
facility accidents.

6.2.1 AIR RESOURCES

Impacts to air resources could result from con-,
struction activities and normal operations for the
waste processing alternatives.

Construction

The primary impact of construction activities
would involve the generation of fugitive dust,
which would include respirable particulate mat-
ter. While dust generation would be mitigated
by the application of water and soil additives,
relatively high levels of particulates could still
occur in localized areas. The annual average
concentrations are estimated to be as high as 1
and 5 percent of the applicable standard for
respirable particulate matter at the INEEL
boundary nearest to the construction site and at
public road locations, respectively. Levels of all
other criteria pollutants are predicted to be small
fractions of applicable standards.

Construction activities at the Hanford Site would
produce nitrogen dioxide levels that are esti-
mated to be 8 percent of the Federal and State of
Washington ambient air standard. All other pol-
lutants are estimated to be less than 1 percent of
applicable standards. Respirable particulate
matter is not expected to exceed 16 percent of
Federal or state standards.

" Normal Ogerations

Waste processing and related activities would
result in emissions through filtered exhaust. sys-
tems at INTEC. Table S-2 compares total radio-
logical air impacts to the maximally exposed
offsite individual, noninvolved worker, and to
the general population. The annual collective
dose to the surrounding population (persons
residing within a 50-mile radius of INTEC) is
estimated fo be 0.11 person-rem per year or less
under all alternatives. Offsite doses would be
mainly attributable to the intake of iodine-129
through the food-chain pathway.

\
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Nonradiological air emissions would be highest
for the Full Separations, Planning Basis, Hot
Isostatic Pressed Waste, and Vitrification with
Calcine Separations Options. These emissions
would result from fossil fuel consumption to
meet the energy requirements (steam) of the
waste processing facilities. All levels would be
well below applicable standards. Prevention of
Significant Deterioration regulations require that
agencies evaluate new projects to see if they
increase air pollution levels. These regulations
apply to radioactive and nonradioactive pollu-
tants. The Planning Basis Option poses the
highest impact due to emissions of sulfur diox-
ide, which would use up 40 percent of the release
increment allowed for this pollutant in a 24-hour
period at Class I areas under the regulations.
This includes baseline sources and planned
future projects. Concentrations would be well
within allowable limits for all waste processing
alternatives. :

Emissions of fine particulate matter and nitrogen
dioxide can also affect visual resources.
Conservative screening-level analyses were
applied to estimate potential impacts related to
visibility degradation at the Craters of the Moon
Wilderness Area, about 27 miles west-southwest
of the INTEC. The results indicate that there
would be no perceptible changes in contrast for
all alternatives, but potential changes related to
color shift could result. These would be well
within the acceptable visibility criteria for a
Class | area. For the Final EIS, a different
method was used to model visibility impacts at
Craters of the Moon Wilderness Area and
Yellowstone and Grand Teton National Parks.
With these new methods, the Planning Basis
Option (a bounding option for air quality
impacts) could result in a small exceedance of
the 5 percent acceptance criterion for the light
extinction change for 8 days in a 5-year period.
Based on recommendations from the National
Park Service, DOE used the CALPUFF model
to assess long-range impacts (for 50 kilometers
and beyond of the release).

6.2.2 TRAFFIC AND TRANSPORTATION

Transportation is a factor in alternatives that
involve construction and operation of facilities
and the shipment of waste both on and offsite.

Transportation impacts could result from radia-
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What is a rem?

A unit of radiation dose.

Waste processing and facility disposition activi-
ties analyzed in this EIS could result in radiation
exposures to workers and the public during oper-
ations.  Additional radiation exposures could
result from facility accidents. Any radiation

~ exposures from waste processing and facility
disposition activities would be in addition to expo-
sures that normally occur from natural sources
such as cosmic radiation (involuntary exposure)
and artificial sources such as chest x-rays (vol-
untary exposure). :

The effects of radiation exposure on humans
depend on the kind of radiation received, the
total amount absorbed by the body, and the tis-
sues involved. A rem is calculated by a formula
that takes these three factors into account.
The average individual in the United States
receives a dose of about 0.36 rem or 360 mil-
lirem per year from natural and medical sources
combined. -

What is a person-rem?

A unit of collective radiation dose.

The collective dose to an exposed population (or
population dose) is calculated by summing the
estimated doses received by each member of the
exposed population. The total dose received by
the exposed population over a given period of
time is measured in person-rem. For example,
if 1,000 people each received a dose of 1 mil-
lirem (0.001 rem), the collective dose would be
1,000 persons x 0.001 rem = 1.0 person-rem.
Alternatively, the same collective dose (1.0 per-
son-rem) 'would result from 500 people each of
whom received a dose of 2 millirem.

tion exposure during normal, incident-free trans-
portation or from accidents, as well as from non-
radiological vehicle-related accidents.

During incident-free transportation of radioac-
tive waste, the population living and traveling
along the transport route and the transportation
workers would be exposed to radiation from the
shipments. The total latent cancer fatalities for




the shipments would be the sum of the estimated
number of radiation-related latent cancer fatali-
ties for transportation workers and the general
population. Table S-2 compares the estimated
latent cancer fatalities to transportation workers
and the public for truck transportation of
radioactive materials over the life of the alterna-
tives. Rail shipment impacts for transportation
of radioactive materials are about 10 times lower
than truck transportation-related impacts.

Table S-2 compares the estimated total fatalities

"due to vehicle accidents assumed to occur during
shipment of radioactive wastes. New informa-
tion indicates that vitrification of INEEL mixed
HLW at the Hanford Site would result in a
larger volume of HLW glass than was analyzed
in the Draft EIS. Table S-2 presents the revised
transportation impacts for the Minimum
INEEL Processing Alternative associated with
this larger vitrified waste volume.

6.2.3 HEALTH AND SAFETY

Waste processing activities can result in health
and safety impacts to the public and workers.
This EIS evaluates the following types of health
impacts:

* Radiological health impacts

* Nonradiological health impacts from car-
cinogenic and toxic air pollutants

*  Occupational health and safety impacts for
workers, based on historical injury and ill-
ness rates.

Construction Imgacts

All alternatives would result in some amount of
radiation exposure to construction workers.
Most of the waste processing alternatives and
treatment options would result in similar levels
of total collective worker dose ranging from an
estimated 37 to 200 person-rem. The highest
collective dose would occur under the Planning
Basis and Direct Cement Waste Options. DOE
estimates that this would result in 0.078 latent
cancer fatality for these options.
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Nonradiological emissions associated with con-
struction activities would result primarily from
fugitive dust caused by the disturbance of land
and from the combustion of fossil fuels in con-
struction equipment. DOE has evaluated the
potential impacts from these sources and has
concluded that construction-related impacts to
workers from criteria pollutant emissions are
expected to fall within applicable standards, as
discussed in the air quality section of this EIS.

The highest total number of total recordable
cases (includes work-related death, illness, or
injury) during construction is estimated at 230
for the Minimum INEEL Processing
Alternative (at Hanford), 200 for the Planning
Basis Option, and 190 for the Full Separations
Option, because of the large number of total
worker hours associated with these options.

Normal Operations

During normal operations, waste processing and
related activities at INTEC would result in
releases of radionuclides to the atmosphere, but
there would be no discharge of radioactive liquid
effluents under any of the waste processing alter-
natives or treatment options that would result in
offsite radiation doses. Therefore, DOE only

What is a latent cancer
fatality (LCF)?

Normal operations and accidents that could
result in a release in radioactivity pose a
hazard to the population exposed to such a
release. LCFs measure the expected number
of additional cancer deaths in a population
as a result of a given exposure to cancer
causing agents such as radiation. Death
from cancer as a result of exposure to radi-
ation may occur at any time after the expo-.
sure takes place. Other health effects that
could result from exposure to radiation
include non-fatal cancers and genetic
defects in the future population. This EIS
focuses on LCFs as the primary health risk
from radiation exposure and estimates
LCFs as the basis for comparing radiation-
induced impacte among alternatives.
.|
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Rl - -

How is an LCF calculated?

Radiation Dose: Radioactivity from all
sources combined, including natural back-
ground radiation and medical sources, pro-
duces about a 0.36 rem dose to the average
individual per year.

Probability: The probability of receiving the
above dose is essentially 100 percent.

Average lifetime: The average lifetime is con-
sidered to be 72 years . :

Lifetime dose: Over 72 years, an individual
would receive 72 years x 0.36 rem per year or
~ approximately 26 rem.

Fopulation se: If 1,000 individuals each
receive 26 rem, then the so-called collective
dose or dose to the population is 1,000 per-
sons x 26 rem or 26,000 person-rem.

Risk factor: The International Commission on
Radiological Frotection has determined that
for every person-rem of collective dose,
approximately 0.0005 individuals from the
general /aublio could ultimately develop a radi-
ologically induced fatal cancer.

Estimation of LCFs: For a population exposed
to a release of radioactive material (such as
from a facility accident), LCFs are estimated
by multiplying the resulting dose to the popu-
lation (in person-rem) by a factor of 0.0005
LCF per person-rem. For the example resident
population of 1,000 individuals receiving a
population dose of 26,000 person-rem from
all anticipated sources, the number of result-
ing LCFs would be estimated as 26,000 per-
son-rem X 0.0005 LCF per person-rem, or 13
LCFs.  For a hypothetical facility accident
that results in a population exposure of
5000 person-rem, the number of resulting
LCFs would be estimated as 5,000 person-
rem X 0.0005 LCF per person-rem, or 2.5
LCFs. The total estimated health effects in a
population as a result of a given exposure to
radiation can be estimated by multiplying the
estimated LCFs by 1.46 based on data also
provided by the International Commission on
Radiological Protection.

Fer Capita Population Risk: Dividing the

anticipated LCFs from a radioactive release
by the affected population provides a per-
spective on the relative per capita increase
in cancer risk to that population. For the
example resident population of 1,000 individ-
uals, the hypothetical facility accident that

results in 1 LCF poses an additional per

capita risk to the resident population of

- 0.001, or one in a thousand.

Individual Risk: Although the radiation risk
dava presented above, strictly apply only to
large populations of individuals, mathemati-
cally one can calculate the increase in risk of
cancer to an individual by multiplying the
dose to that individual as a result of an
exposure to radiation by 0.0005. .

_ Sometimes, calculations of the number of

LCFs associated with radiation exposure do
not yield whole numbers, and especially in
environmental applications, may yield num-
bers less than 1.0. For example, if each indi-
vidual in a population of 100,000 received a
total dose of O.001 rem, the collective dose
would be 100 person-rem and the corre-
sponding estimated number of LCFs would
be 0.05 (100,000 persons x 0.001 rem x
0.0005 LCF per person-rem). How should
one interpret a number of LCFs less than 1,
such as 0.057 The answer is to interpret
the result as a statistical estimate. That
is, 0.05 is the average number of deaths
that would result if the same exposure situ-
ation were applied to many different groups
of 100,000 people. For most groups, no one
would incur an LCF from the 0.001-rem dose
each member would have received. In a small

fraction of the groups, 1 LCF would result; in

exceptionally few groups 2 or more LCFs
would occur. The average number of deaths
over all of the groups would be 0.05 LCF
(just as the average of O, O, O, and 1 is 1/4,
or 0.25). The most likely outcome for any
single group is O LCFs.
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calculated potential health effects from airborne
releases of radioactivity. Based on the annual

air impacts data, the health effects over the life

of each alternative, in terms of latent cancer
Sfatalities, were estimated. These calculated
results are provided in Table S-2.

DOE also evaluated the potential carcinogenic
and noncarcinogenic foxic effects of nonradio-
logical emissions during waste processing oper-
ations. For the individual toxic air pollutants,
the maximum concentrations for each of the pol-
lutants occur most frequently from the Planning
Basis Option. However, all hazard quotients are
estimated to be much less than 1.0, indicating no
expected adverse health effects.

The highest carcinogenic air pollutant impacts
are projected for those options that involve the
greatest amount of fossil fuel combustion, most
notably the Planning Basis Option. For this
option, nickel concentrations are estimated to be
as high as 10 percent of the State of Idaho stan-
dard at the INEEL boundary. All other carcino-
gens are expected to be at very low levels and
would have correspondingly low health impacts.

The highest total number of total recordable
cases (includes work-related death, iliness, or
injury) during operations is estimated at 480
Sfor the Planning Basis Option and 400 for the
Full Separations Option, because of the large
number of total worker hours associated with
these options.

6.2.4 WASTE AND MATERIALS

This EIS examines impacts associated with the
generation of both radioactive and nonradioac-
tive wastes resulting from construction and
waste processing operations. Process waste
streams may include industrial waste, haz-
ardous waste, mixed low-level waste, and low-
level waste.. Industrial wastes are neither
radioactive nor hazardous and are disposed of
onsite.

Construction activities produce relatively little
radioactive and hazardous waste. The greatest
construction impacts for a waste processing
alternative would depend on the process waste
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type considered. For industrial waste and haz-
ardous waste, the Planning Basis Option pro-
duces the most waste at 6.0x10' and 880 cubic
meters, respectively. For low-level waste, the
Vitrification with Calcine Separations Option
generates the most at 1,700 cubic meters. For
mixed low-level waste, nearly all alternatives
and options produce the same amount at 1,100
cubic meters. Table S-2 presents the total pro-
cess waste volumes that would result for the
operations period for all waste processing alter-
natives. '

The No Action Alternative would leave approxi-
mately 4,400 cubic meters of mixed HLW cal-
cine in the bin sets and 1.0 million gallons of
mixed transuranic waste/SBW in the Tank Farm.
The Continued Current Operations Alternative
would calcine the mixed transuranic waste/SBW
and empty the Tank Farm tanks down to the
heels. This alternative would leave approxi-.
mately 6,000 cubic meters of calcine in the bin
sets.

Product wastes are the manufactured product
resulting from treating and preparing the
INTEC wastes. for disposal. . Product wastes
may include grouted Ilow-level waste,
transuranic waste, canned calcine, or treated
HLW. Table S-2 presents and compares the
total product waste volumes that would result
Jfrom each of the waste processing alternatives.
DOE obtained updated information indicating
that vitrification of INEEL mixed HLW at the
Hanford Site would result in a larger volume of
HLW glass than was analyzed in the Draft EIS.
Under the Minimum INEEL  Processing
Alternative, DOE had estimated that 730 cubic
meters of vitrified mixed HLW would be pro-
duced and transported back to the INEEL.
After the Draft EIS was issued, DOE Richland
identified that their process for treating the
INTEC HLW calcine would change. This
change included dissolution of the calcine and
raising the pH to-12 to be compatible with their
process. This change resulted in an increase of
the vitrified product. Based on this informa-
tion, DOE now estimates that 3,500 cubic
meters of vitrified mixed HLW would be pro-
duced under that alternative. Table S-2 pre-
sents revised product waste volumes for the
Minimum INEEL Processing Alternative.
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Accident

An unplanned, unexpected, and undesired
event that can occur during or as a result
of implementing an EIS alternative and
that has the potential to impact human
health and the environment.

Accident Scenario

A set of causal events starting with an
accident "initiating event" that can lead
to a release of radioactive or hazardous
materiale with the potential to cause
injury or death.

Reasonably
Foreseeable Accident

An accident scenario that does not '

require extraordinary initiating events or
unrealistic assumptions about the pro-
gression of events or the resulting
releases.

Bounding Accident
The reasonably foreseeable accident with
the largest impact on human health in
each frequency category for each alterna-
tive.

Bounding Accident Risk Eefimation

Risks due to accidents are estimated very
conservatively in this EIS. In estimating
the frequency and severity of bounding
accidents, no credit was taken for engi-
neered safety systems and desigh fea-
tures that would be incorporated in an
actual facility, nor for other mitigating
measures such as emergency response or
personnel evacuations.

Likewise, human health impacts from
releases of radioactivity were conserva-
tively estimated by locating hypothetical
receptors close to sources and by using
very conservative meteorological aseump-
tions. Although this approach overstates
the risk of accidents, it provides a level of
certainty that the estimated risks
reported in this EIS are not likely to be
exceeded and it provides a viable basis for
comparing one alternative to another.

DOE/EIS-0287
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-of radioactive and hazardous

6.2.5 FACILITY ACCIDENTS
(OFF-NORMAL OPERATIONS)

A potential exists for accidents at facilities asso-
ciated with the treatment, storage, and disposal
materials.
Accidents can be categorized into events that
occur (a) more frequently than once in a thou-
sand years (abnormal event), (b) less frequently
than once in a thousand years but more fre-
quently than once in a million years (design
basis event), or (c) less frequently than once in a
million years (beyond design basis events).

Two events involving the long-term degradation
and eventual failure of the underground tanks
and a calcine bin set could occur under the No
Action and Continued Current Operations
Alternatives. Under these alternatives, mixed
transuranic waste/SBW and/or mixed HLW cal-
cine are stored indefinitely and it can be assumed
that over time the radioactive and hazardous
materials would be released into the environ-
ment. However, there are also bounding acci-
dent scenarios (see definition in text box)
associated with these alternatives, including the
seismic rupture of an underground tank or bin set
and the failure of a bin set due to flooding, which
are discussed below with other selected waste
processing alternative accidents.

In discussing anticipated risks posed by potential
accidents, it should be noted that the longer an
operation continues, the longer the window of
vulnerability and the larger the probability that
the accident will eventually occur. Therefore,
No Action and Continued Current Operations
Alternatives that do not result in road-ready
waste and involve the storage of this waste at
INTEC for an indefinite period of time, exhibit
the longest window of vulnerability and there-
fore the highest anticipated risk. In fact, the
probability of the bounding abnormal accident
for the No Action and Continued Current
Operations Alternatives is a factor of nine more
likely than the comparable abnormal accidents
for other alternatives that place waste in a road-
ready form over a 35-year period.

Bounding accidents for the No- Action and
Continued Current Operations Alternatives also
produce large releases due to long-term degrada-
tion impacts on facility safety features.




For all waste processing alternatives, accidents
have been analyzed according to the frequency
range of the event. Bounding accidents, in terms
of radiological dose to workers or the public or
in terms of release of hazardous materials, are
discussed below along with other accidents that
were selected based on their potential impacts to
workers, the public, or the environment.
Additional information on postulated accndents
is provided in Table S-2.

o  An external event results in a release
Jfrom the Vitrification Facility (Beyond
Design Basis Event).

The overall bounding accident involves an
external event resulting in a release from
the Vitrification Facility that would be built
and operated as part of the Full Separations
and Planning Basis Options. For this event,
the analysis predicted a dose of 150,000 per-
son-rem to the offsite population within 50
miles of INTEC. This could result in up to
76 latent cancer fatalities due to air impacts
for the exposed population. Should this
accident occur under the Direct
Vitrification Alternative (Vitrification with
Calcine Separations), the results would be
equivalent.

This accident would release molten glass
fines associated with the vitrification pro-
cess and, while the accident would result in
an offsite impact, long-term environmental
impacts would be limited by rapid solidifi-
cation of the molten material. Most of the
molten glass released during this type of
accident would be deposited on the ground
near the vitrification facility. Leaching of
contaminants into the soil would be mini-
mal, allowing for expedited mitigation and
cleanup. The molten waste is in a very con-
centrated form, however, and, if released,
would present a significant impact to both
workers and to offsite populations if not
remediated. :

Another design basis accident, an_external
event associated with a calcine bin set,
could result in a bin set failure. The anal-
ysis predicts that this accident would result
in less severe consequences than the above
event.
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An earthquake breaches an under-
ground waste storage tank full of
mixed transuranic waste/SBW, releas-
ing contents to the soil and contami-
nating the groundwater (Design Basis
Event). .

The No Action Alternative would continue
to store mixed transuranic waste/SBW in
the underground storage tanks at INTEC.
For purposes of analysis, this EIS conserva-
tively assumes that an earthquake occurs in
the year 2001, rupturing a full storage tank.
(In actuality, the likelihood of this design
basis accident is less than once in 10,000
years.) The analysis for a single tank failure
predicts a release of iodine-129 to the
groundwater that is estimated fo reach 13
percent of the EPA maximum contaminant
level (i.e., as allowed for drinking water
resources) assuming no mitigation takes
place. :

A flood induced failure of a bin set
causes a release of stored calcine
(Design Basis Event).

This accident is assumed to cause failure of
a bin set and release stored calcine to the
environment. For this postulated event, the -
estimated dose to the population within 50
miles of INTEC is 57,000 person-rem. This
could result in 29 latent cancer fatalities.

A degraded bin set fails in a seismic
event after 500 years (Abnormal
Event).

This accident is assumed to cause failure

“of a bin set and release stored calcine

directly to the environment. For this pos-
tulated event, the estimated dose to the
population within 50 miles of INTEC is
530,000 person-rem. This could result in
270 latent cancer fatalities. The accidentis
more likely than either of the design basis
events or the beyond design basis event
described above. Further, the impacts are
larger than the above events due to the
amount of material assumed to enter the
environment during the accident.
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Either long-term degradation of the calcine
bin sets, a seismic event, an external event,
or a flood could disperse mixed HLW cal-
cine into the environment by air or water.
Although the primary, short-term impact to
the maximally exposed individual and the
public would be from airborne contamina-
tion, the released calcine could be deposited
onto soils surrounding the bins or move
with the surface water runoff to low-lying
areas, and some fraction of the calcine fines
could resuspend in the air directly or as a
result of water evaporation. Direct ground
contamination from mixed HLW calcine
could be expected within a few miles of the
INEEL. Calcine could also slowly dissolve
and release some contaminants to the
groundwater. However, most of the avail-
able contaminants would be bound up in the
first few feet of the soil column. lodine-129
and plutonium could migrate to the ground-
water over a very long period of time. Any
groundwater impacts would be much lower
than those analyzed for other accidents such
as the seismic induced failure of a storage
tank full of mixed transuranic waste/SBW.

* A criticality occurs due to mishandling
of transuranic waste (Design Basis
Event).

Both the Transuranic Separations Option
and the Minimum INEEL Processing
Alternative have the potential for a nuclear
criticality accident. In both cases there is a
low probability that the mishandling of
. transuranic waste in storage containers
could result in a criticality. This accident
could result in a large dose to a nearby,
unshielded worker that is estimated to be
218 rem, representing an increased risk for
the worker of developing a latent fatal can-
cer of 1 in 5. For this accident, the dose to
the maximally exposed individual at the site
boundary is estimated to be 3 millirem.

o A 15,000 gallon inventory of stored
kerosene located at INTEC to support
operations of the New Waste Calcining
Facility is spilled (Abnormal Event).
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This event is estimated to cause peak ben-
zene groundwater concentrations of 24
times the EPA maximum contaminant level,
or 120 micrograms per liter. Such a release
would also be the maximum reasonably
foreseeable hazardous material accident, but
no fatalities would be expected. The ben-
zene component of the kerosene could reach
the groundwater under normal precipitation
conditions in about 200 years. A less prob-
able occurrence would be an external event
affecting both kerosene storage tanks creat-
ing a 30,000-gallon spill. This beyond
design basis event is estimated to cause a
peak benzene groundwater contamination of
180 micrograms per liter.

In both of these cases the IS5,000-gallon
tank of kerosene was assumed to spill and
form a pool about 3 inches deep. After
pooling, the kerosene could seep into the
available soil pore space to a depth of about
16 inches and could cover an area about 100
to 150 feet in diameter. It is estimated that
the soil concentration could approach 100
milligrams of kerosene per kilogram of soil.
If the kerosene spill were not remediated, it
could move through the soil toward the
aquifer. However, since INTEC would be
operational during a kerosene spill, emer-
gency crews would take immediate action to
stop the spill, halt the spread of kerosene,
and dispose of contaminated soil.

Failure of ammonia tank connections
(Beyond Design Basis Event).

This event is the bounding release scenario
Jor hazardous chemicals with the greatest
potential consequences to workers. The
event assumes that ammonia tank connec-
tions fail resulting in a spill of the entire
contents of the 3,000-gallon ammonia tank
at a rate of 15,000 pounds per minute of
liquid ammonia. A fraction of the ammo-
nia would flash to vapor as it escapes the
tank. The remainder would settle and form
a boiling pool and would not enter the
groundwater. For this event, the peak
atmospheric concentration is estimated to

be much greater than Emergency




Response Planning Guideline-2 (ERPG-2)
at 3,600 meters. Exposure to airborne

concentrations greater than ERPG-2 val-

ues for a period of 1 hour would result in a
likelihood that a person would experience
or develop irreversible or other serious
health effects or symptoms that could
impact a person’s ability to take protective
action. This accident would require evac-
uation of workers at INTEC and nearby
Jacilities.

6.3 Impacts of the

Facility Disposition
Alternatives

This EIS also evaluates the impacts of the facil-
ity disposition alternatives. Disposition of new
and existing facilities could have both short-term
and long-term impacts. The following subsec-
tions highlight the major impacts identified in
air, traffic and transportation, health and safety,
waste and materials, and accidents.

6.3.1 AIR RESOURCES

Air emissions could result from disposition of
either new facilities constructed to implement
the waste processing alternatives or existing
HLW treatment and management facilities at
INTEC. These emissions would be temporary in
nature, and, in general, much lower than those
that would result from operations. Impacts asso-
ciated with disposition of existing facilities
would be well below applicable INEEL.and EPA
standards. No final closure activities would be
associated with the No Action Alternative.

6.3.2 TRAFFIC AND TRANSPORTATION

Based on estimated levels of INEEL employ-
ment for facility disposition activities, DOE
would expect that traffic flows for Highway 20
would be virtually unaffected during disposition
activities of new facilities for any of the waste
processing alternatives or existing facilities
associated with HLW management. The level
of service would remain essentially unchanged.
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6.3.3 HEALTH AND SAFETY

Health and safety impacts to workers and the
public could potentially result from disposition
of either new facilities constructed to implement
the waste processing alternatives or existing
HLW management facilities at INTEC.

Disposition of New Facilities
Associated with Waste Processing
Alternatives

No disposition activities would be associated
with the No Action Alternative; however, for all
other waste processing alternatives, the new
Jacilities would be designed for clean closure.
The highest total collective dose to involved
workers for the entire disposition period for new
facilities would occur under the Hot Isostatic
Pressed Waste and Vitrification with Calcine
Separations Options, corresponding to 0.12
latent cancer fatality (See Table S-2). Offsite
radiation impacts are estimated to be very small
Sor all alternatives. :

DOE also evaluated the potential for occupa-
tional injuries. The highest impacts for the entire
disposition period for new facilities would be
associated with the Hot Isostatic Pressed Waste
and Vitrification with Calcine Separations
Options: 79 total recordable injury cases. The
impacts for these options are similar to the
impacts predicted for the Full Separations,
Planning Basis, Early Vitrification and
Vitrification without Calcine Separations
Options, which are estimated to result in 68 to 74
total recordable injury cases.

Disgosiﬁion of Existing

Facilities Associated with
HLW Management

The collective involved worker dose would be
highest for the Clean Closure Alternative due to
the extensive decontamination efforts required
for removing contaminated materials in order to
reduce radioactivity to minimum detectable lev-
els. DOE estimates that the maximum total col-
lective worker dose would be 2,300 person-rem
with a corresponding estimated health impact of
0.91 latent cancer fatalities for the period of dis-
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position (approximately for the years 2035 to
2095).

Annual radiation doses associated with airborne
radionuclide emissions from the Tank Farm and
bin sets under the facility disposition alternatives
were evaluated in this EIS. The highest annual
radiation dose would be associated ‘with the
Closure to Landfill Standards Alternative; how-
ever, this dose would still be much less than the
applicable standard for annual exposure. The
maximum collective population dose for all clo-

sure alternatives would result in nearly zero'

latent cancer fatalities.

DOE also estimated the occupational safety
impacts and has estimated values for lost work-
days and total recordable cases. DOE expects
the highest number of lost workdays and total
recordable cases to occur under the Clean
Closure Alternative due to the larger number of
workers and duration of disposition activities
associated with that alternative. For that alterna-
tive, the total lost workdays and recordable
injuries are estimated to be 2,500 and 340,
respectively. Worker occupational health and
safety impacts for all other facility disposition
alternatives would be much lower.

Long-term Impacts from
Facility Dlsposltlon

The largest source of contamination that could
reach the public through a groundwater pathway
would result from the No Action Alternative,
where mixed transuranic waste/SBW is left in
the underground storage tanks and calcine is left
in the bin sets. DOE's analysis assumes that
after 500 years the Tank Farm and bin sets
would begin releasing their contents to the soil
beneath them. The primary means by which
contamination could reach the public would be
by leaching through the soil into the aquifer near
the facilities. DOE assumes that the maximum
individual dose under the No Action Alternative
would be incurred by a hypothetical future
INTEC maximally exposed resident who is
assumed to obtain drinking water from a well
drilled into the contaminated aquifer. The level
of groundwater contamination could be as high
as 2,600 picocuries per liter of fechnetium-99,
resulting in a total lifetime dose from all path-
ways and all radionuclides of 490 millirem,
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with a probability of 2.5x10* latent cancer
Satality. .

6.3.4 WASTE AND MATERIALS

Waste would be generated from disposition of
both the new facilities built to support the waste

" processing alternatives and the existing facili-

ties used in the HLW program. For new facili-
ties, decontamination operations would generate
as much as 95,000 cubic meters of industrial
waste for the Direct Cement Waste Option and
2,600 cubic meters of hazardous waste under
the Steam Reforming Option, and as much as
80,000 cubic meters of low-level waste under
the Direct Vitrification Alternative, and 900
cubic meters of mixed low-level waste under the
Full Separations and Vitrification with Calcine
Separations Options. For disposition of existing
HLW facilities, the Clean Closure Alternative
would generate the largest estimated volumes
Jor 3 of 4 waste types: industrial waste (180,000
cubic meters); low-level waste (5,700 cubic
meters); and mixed low-level waste (11,000
cubic meters). The Performance-Based Closure
Alternative would generate the largest volume of
hazardous waste (500 cubic meters).

6.3.5 FACILITY DISPOSITION
ACCIDENTS

A potential exists for accidents as a result of
facility disposition. Health and safety impacts
from accidents during facility disposition can
result from trauma, fire; and exposure to releases
of radioactive and hazardous materials. For the
various facilities disposition alternatives, the
potential for health impacts as a result of radia-
tion or hazardous material accidents was found
to be quite limited, because inventories of
radioactive and hazardous materials during facil-
ities disposition are expected to be several orders
of magnitude less than during facility operations.

The maximum .reasonably foreseeable impact
from facility disposition would consist of an esti-
mated two fatalities as a result of industrial acci-
dents such as trauma, fire, spills, or falls during
clean closure of the Tank Farm. These accidents
were evaluated on the basis of the type and
degree of facility cleanup required.




6.4 Cumulative Impacts

Adding the impact of an action to the inipacts of ~

other past, present, and reasonably foreseeable
future actions can result in cumulative impacts to
the environment. These individual actions,
which may be undertaken by government agen-
cies, private businesses, or individuals, can be
minor, but the combined or "cumulative" effect
could be significant. Cumulative impacts are
summarized below.

6.4.1 AIR RESOURCES

The cumulative dose to the maximally exposed
offsite individual would be about 0.16 millirem
per year under the Continued Current Operations
Alternative, Planning Basis Option, Hot Isostatic
Pressed Waste Option, and Direct Cement Waste
Option. The cumulative dose includes the dose
from waste processing activities and is virtually
the same as the maximum baseline dose of 0.16
millirem per year. The total dose would also be
less than 2 percent of the 10 millirem per year
airborne dose limit specified in the National
Emissions Standards for Hazardous Air
Pollutants. This total dose would be in addition
to the estimated annual 360-millirem dose from
natural background radiation.

Quantitative evaluation of air pollutant impacts
determined that all applicable air quality stan-
dards would be met at the INEEL site boundary
for all reasonably foreseeable site operations and
at all other offsite locations within a 50-mile
radius.

. 6.4.2 WATER RESOURCES

Past activities have contaminated soils and
groundwater under INTEC. The CERCLA pro-
cess is currently underway to investigate and
remediate the risks posed by these contaminants.
Although the waste processing alternatives do
not significantly contaminate groundwater,
some facility disposition alternatives leave con-
tamination that could eventually migrate to
groundwater. Therefore, any facility disposition
alternative presented in this EIS that leaves con-
taminants in place must be evaluated in the con-
text of the cumulative risk of contaminant
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loading to the groundwater. The important con-
sideration in such an evaluation is the time it will
take contaminants to reach the groundwater and
whether or not concentrations will exceed drink-
ing water standards.

The No Action and Continued Current
Operations Alternatives and any alternative
that disposes of Class A or Class C-type grout
near INTEC have the potential to add contam-
ination to that already existing. Cumulative
impacts that could occur under those alterna-
tives are described below.

No Action Alternative - This alternative would
leave mixed transuranic waste/SBW in the tanks
indefinitely. If the tanks were to leak, contami-
nants could migrate to the groundwater and add
cumulatively to any concentrations present from
historical contributions. The degree of cumula-
tive impact would depend on when the leak
occurs and how much waste is released. For
example, if all the contents of a single tank
were to leak to the soil column in 2001, the
cumulative peak concentration of iodine-129
Jrom the tank and from historical contributions
to the aquifer would be approximately 0.13 pic-
ocuries per liter in the year 2075. Another
radionuclide of concern, technetium-99, would
provide a cumulative peak concentration of 100
Dpicocuries per liter, or 11 percent of the drink-
ing water standard. This peak would occur in
2095. Total plutonium for the tank release
would peak at 1.1 picocuries per liter in the
year 6000. There would be no cumulative
effect since the plutonium from historic sources
would have dispersed by that time. Although
such a leak can be postulated during the period
of assumed institutional control, DOE has mech-
anisms in place to detect and mitigate such an
event. Furthermore, the design life of the stor-
age tanks is estimated to be well in excess of 500
years.

Under the No Action Alternative, all five tanks
could eventually degrade and release the entire
inventory of mixed transuranic waste/SBW to
the ground. For analysis purposes, this event is
assumed to begin to occur in 500 years. At that
time, the strontium-90 in the tanks would have
decayed sufficiently so that it would not pose a
significant radioactive risk. lodine-129 would
also be released to the groundwater but the
iodine-129 in the groundwater from past INTEC
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operations would have peaked, become diluted,
and moved down-gradient in the aquifer.
Therefore, the peak iodine-129 groundwater
concentration would be 47 percent of the max-
imum contaminant level. Technetium-99
would also be released in this event, and the
peak groundwater concentration would be
about 42 percent of the current maximum con-
taminant level. For plutonium, the total contri-
bution from the five tanks that could eventually
reach the groundwater would be very small and
would lag behind the contribution from past
INTEC operations by greater than 500 years.
Total plutonium would peak about 4,000 years
dafter the five-tank failure and would be about
one half the current regulatory maximum con-
taminant level.

Continued Current Operations Alternative -
This alternative would calcine all remaining
mixed transuranic waste/SBW and store the
calcine in the bin sets indefinitely. As a result,
the bin set source terms would be somewhat
increased from those evaluated for the No
Action Alternative. The volume of calcine
stored in the bin sets would be increased by
about 20 percent from that evaluated for the No
Action Alternative. The amount of radioactivity
(total curies) remaining in the bin sets would be
increased by about 5 percent.

If a bin set full of mixed HLW calcine degrades
and fails during a seismic event after 500 years,
the radionuclides released from this accident
would be a fraction of the radionuclides
released from the assumed failure of five full
mixed transuranic waste/SBW tanks at 500
years described above. For the bin set failure at
500 years, the percent of the radionuclide
inventory released the first year compared to
the inventory released from the 5-tank failure
is: iodine-129 (1 percent); technetium-99 (11
percent); neptunium-237 (7 percent), and total
plutonium (less than 1 percent). The additional
risk for developing cancer for a potential
groundwater user after bin set failure at 500
years was not analyzed since groundwater
impacts would be easily bounded by the 5-tank
Sfailure at 500 years. '

The nonradiological impacts of this-accident
would also be bounded by the S5-tank failure
accident. The most .impacting contaminants
are beryllium (8 percent of the 5-tank failure

DOE/E|IS-0287

inventory) and molybdenum (4 percent of the 5-
tank failure inventory). All other nonradionu-
clides would be less than 1 percent of the
inventory released from the 5-tank failure.
Therefore, the impacts from nonradionuclide
contaminants released from the failure of a bin
set would be bounded by the 5-tank failure at
500 years and the concentrations would be
much less than drinking water standards.

Low-Level Class A and Class C-Type Grout
Alternatives - Facility disposition alternatives
that include filling the Tunk Farm and bin sets
with low-level waste, Class A or Class C-type
grout would eventually release contaminants to
groundwater. Under these alternatives, DOE
assumed that the contaminants would not be
available for transport to groundwater for 500
years when the tanks, bin sets, and disposal
units are assumed to degrade. Further, even
dafter degradation, the release of contaminants
would be relatively slow because grout chem-
istry can be formulated to specifically control
release of contaminants and the rate at which
these contaminants migrate to groundwater. The
contaminant of concern at this time would be
iodine-129, because strontium-90-would have
decayed sufficiently and plutonium would be
removed as part of the separations process. After
500 years, the iodine-129 from historical prac-
tices should have dispersed, so that any contri-
bution from the grout would not result in a
significant cuamulative impact.

6.4.3 TRAFFIC AND TRANSPORTATION

Cumulative transportation impacts would result
from implementation of the alternatives for this
EIS in the context of continuing historical
radioactive shipments and reasonably foresee-
able shipments. DOE conservatively estimated
the total cumulative number of cancer fatalities
resulting from domestic U.S. shipments of all
kinds of radioactive materials from 1953 through
2037 (DOE and non-DOE activities). These
estimates indicate that these shipments collec-
tively may cause 140 latent cancer fatalities to
the public. Of this total, 1.4 latent cancer fatali-
ties could result from the radioactive waste ship-
ments for the INEEL waste processing
alternative with the highest impact (Direct
Cement Waste Option), and 25 latent cancer
fatalities from other future INEEL programs.




6.4.4 HEALTH AND SAFETY

Airborne contamination is the principal transport
pathway through which radioactive materials
from the INEEL affect workers and the public.
The SNF and INEL EIS evaluated Tradiation
releases and subsequent offsite doses associated
with INEEL operations. Doses have always
been small and within applicable radiation pro-
tection standards. In 1996, for example, the col-
lective radiological dose to the population within

50 miles of the INEEL was 0.24 person-rem.
This is representative of the average yearly
impacts.

By comparison, the maximum annual collective
dose from the waste processing alternatives and
treatment options would add 0. 11 person-rem to
the population living within 50 miles of INTEC.
This dose would result from implementation of
the Continued Current Operations Alternative,
the Planning Basis Option, the Hot Isostatic
Pressed Waste Option, or the Direct Cement
Waste Option. Other projected releases from
new facilities planned at the INEEL would add
an additional 0.05 person-rem per year. The
most likely outcome is that no latent cancer
fatalities would occur as a result of the cumula-
tive radiation dose received by the population
from the waste processing alternatives and treat-
ment options evaluated.

DOE believes that institutional controls at the

INEEL would prevent public exposure to resid-
ual radioactive materials left in place after facil-
ities were closed until at least 2095. Materials
left in place could potentially migrate to the
aquifer, and public exposure could occur if peo-
ple use the aquifer for drinking water and other
domestic purposes.

The occupational radiation dose received by the

entire INEEL workforce would result in about 1 -

latent cancer fatality during 10 years of opera-
tions. This compares to the natural lifetime inci-
dence of fatal cancers in the same population
from all causes of about 2,000 over a 10-year
period. The greatest increases in collective
worker dose, under the Direct Cement Waste
Option, would be about 0.43 latent cancer fatal-
ity over the life of the project. Public exposure
could also result from airborne contaminants due
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to soil erosion or inadvertent intrusion into dis-
posal areas.

6.4.5 WASTE AND MATERIALS

Waste produced under the waste processing and
facility disposition alternatives analyzed in this
EIS would be in addition to existing waste
already stored or buried on the INEEL. This
existing waste includes (a) approximately
145,000 cubic meters of low-level waste; (b)
about 62,000 cubic meters of transuranic waste;
and (c) industrial waste previously deposited in
the INEEL Landfill Complex (volume
unknown). \

DOE estimates that the waste processing and
Sacility disposition alternatives would generate
about 1.0x10¢ cubic meters of low-level waste
and about I.IXI(¥ cubic meters of industrial
waste. The actual volumes generated may be
smaller than estimated because waste minimiza-:
tion and recycling could reduce the quantity of
waste. -

6.5 Summary Comgartson ot

Alternatives

The five waste processing alternatives from the
Draft EIS are briefly summarized in Figure S-
14 along with the new Steam Reforming Option
(under the Non-Separations Alternative) and
the new Direct Vitrification Alternative
(selected by the State of Idaho as its Preferred
Alternative for waste processing). A summary
of the facility disposition alternatives is pro-
vided in Figure S-15. Figures S-14 and S-15
identify those options that DOE prefers along
with those not included under DOE’s preferred
waste processing alternative and the preferred
Jacility disposition alternative. A comparison of
impacts for the five key areas of interest (air
resources, transportation, waste and materials,
health and safety, and accidents) is provided in
Table S-2. The table presents analysis results
Jor waste processing alternatives, facility dispo-
sition alternatives, and the increment of
INEEL cumulative impacts.

DOE/EIS-0287




DOE'’s Preferred Alternative

NO ACTION CONTINUED CURRENT SEPARATIONS
ALTERNATIVE OPERATIONS ALTERNATIVE ALTERNATIVE
Required under NEPA as a - Upgrade and permit calciner. Different ways to chemically separate
basis for comparison.  Calcine the liquid mixed transuranic waste into fractions that can be disposed
depending on the type and

waste/SBW, add to existing mixed HLW
calcine In bin sets,

- Remove transuranics from tank heels
and newly generated liquid waste and
send ;Jo the Waste Isolation Pllot Plant

PP).

« Grout remaining low-level waste

(Clase A-type) for disposal at INEEL,

« Leave mixed transuranic
waste/SBW In tanks
indefinitely.

. Leave mixed HLW calcine
in bin sets indefinitely.

1

pindlain BTy

Waste Processing
Alternatives at a Glance

« These alternatives offer DOE different ways to treat mixed HLW
currently stored In calcine bin sets and mixed transuranic
waste!ﬁ’éw currently stored in underground tanks so that these
wastes can be safely stored and properly disposed of.

« These alternatives differ In the kinds of technology used to treat the
waste, specifically, whether the calciner will {M umded and
rmi for treating the liquid mixed transuranic waste/SBW and

hether waste will be se Into fractions for different disposal
destinations.

« These alternatives also differ in the kind of disposal ions
available for mixed low-level waste fractions produced as a result of
treatment alternatives.

«The timeframe of the waste processing alternatives spans
ammxlmmly through the year . The F’r Is the target
date in the Settlement Agreement/Consent Order for DOE to have all

the calcined mixed HLW ready for shipment to a storage facility or

repository outside of ldaho.

« Long-term Impacts (beyond 2035) associated with waste

ﬁrocming alternatives that include onsite rrﬁ:poul of low-level

aste {Choa A~ and Class C ) are ca over to the facility

disposition a which evaluate |mEar.:ta assoclated with the
long term closure of HLW facilities at INTEC.

* Projects and facilities are identified individually and can be combined

i bullding block fashion to develop oth te i
‘n It.:ma:ivee.e ock fashio evelop er waste processing

DOE/EIS-0287

ofd
level of radioactivity.

FULL SEFARATIONS OFTION

The most highly radioactive and long-lived
radionuclides removed for disposal in a HLW

tory.

mm cesium, strontium, and
transuranics from mixed HLW calcine and
mixed transuranic waste/SBW & treat (vitrify)
for disposal In a HLW repository.

« Treat mixed low-level waste (Class A-type)
t’nﬂﬁ" for disposal in an ite

PLANNING BASIS OPTION

This n mirrors the o announced
DOEW' and ag e ‘I‘m.y, ding mixed
HLW calcine and the mixed transuranic
waste/SBW.

- UpFrlde and permit the calciner

« Calcine the liquid mixed transuranic
waste/SBW andadd to the bin sets,

- Proceed as for Full rations on above

that the m low-level waste fraction

would be disposed of at an offsite landfill.

- Remove transuranics from tank heels and
newly generated liquid waste and send to WIFF.

TRANSURANIC SEPARATIONS OPTION
Does not result in a HLW fraction.
. Remove transuranics from calcine and mixed
t‘:ﬂ-aFnPeuunic waste/SBW,solldify and send to
- Grout. mixed low-level waste (Class C-type)
fraction containing cesium, strontium, and
other Ewﬂn‘a for disposal in an offsite
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State of Idaho's
Preferred Alternative

DOE's Preferred Alternative

NON-SEPARATIONS MINIMUM INEEL DIRECT VITRIFICATION
ALTERNATIVE PROCESSING ALTERNATIVE ALTERNATIVE
Different ways to immobilize the waste Mixed HLW calcine would be VITRIFICATION
through nol{dlﬁuﬂon without separating sent to the Hanford Site In WITHOUT CALCINE SEPARATIONS
r:d‘i::cm%?“ Ry e lavehiof Washington State for Creates a non-leaching glass waste out of
mtm;"rﬁ:"d mb“s"aw ikl mixed transuranic waste/SBW, tank
HOT ISOSTATIC PRESSED WASTE OPTION S Sreatad “"‘“,NE“‘EL heels, and mixed HLW calcine.
cﬁaur:;’ nor:luchlrea&lu?;ﬁnmlc waste, i - Blend mixed transuranic waste/SBW
: SHe PFIER S GRS . At INEEL, process mixed and tank heels with glass frit, vitrify,
5::;:;;3;,' t‘::.::’; m";"t:"“ transuranic waste/SBW and | and send to WIPP or @ HLW repository
- Bland calcine with silica and titanium powder tank heels to remove cesium !_'med on the outcome of the waste
md a8 !itn:o glass ceramic for disposal in and grout remainder for mclden.faf to reprocessing
. Kcmmnl?ﬁnicn from tank heels and shipment to WIFF. dﬂermm.aﬂou. = 5
newly generated liquid waste and send to WIFF. | B e L Blend mixed HLW calcine with glass

[frit, and vitrify for disposal in a HLW

DIRECT CEMENT WASTE OPTION repository.

Creates a cement-like solid,

. UpFrIds and permit the calciner
Calcine liquid mixed transuranic waste/SBW
and add to bin sets.

. Blend calcine with slag, caustic soda, and
watar and cure at elevated temperature and

for disp | in a HLW reposi

. Remove transuranics from tank heels nnj'

newly generated liquid waste and send to WIPF.

VITRIFICATION
WITH CALCINE SEPARATIONS

Same information as above with the

Jollowing additions:

- Separate strontium, cesium, and/or
transuranics from mixed HLW calcine
and vitrify for disposal in a HLW
repository. Type of separations (o he
determined by further technology

| development.

« Grout mixed low-level waste fraction for
disposal in an offsite disposal facility.
Mixed low-level waste fraction to
be disposed of in accordance with
Was“;e Management Programatic EIS
ROD.

EARLY VITRIFICATION OFTION

Creates a non-leaching, glass waste out of

mlﬂd transuranic waste/SBW and mixed HLW

calcine.

+ Blend mixed transuranic waste/SBW and
:\:\l;t’h“h with glass frit, vitrify, and send to

. Bland mixed HLW calcine with glass frit, and
vitrify for disposal in a HLW repository.

STEAM REFORMING OPTION
Creates a calcine-like waste from mixed
transuranic waste/SBW,
- Steam reform mixed transuranic waste/SBW
and dispose of the product at WIPF:
- Grout newly generated liguid waste.
- Package calcine from the bin sets for shipment
to a HLW repository.

FIGURE S-14.

Waste processing alternatives
at a glance.
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7.0 Other Environmental
Review Requirements

7.1 Endangered Species Act

The U.S. Fish and Wildlife Service has indicated
the types of actions considered in this EIS would
be unlikely to adversely impact any threatened
or endangered species or critical habitat under
the Endangered Species Act.

7.2 Clean Air Act

States have the primary responsibility to ensure

that air quality within their jurisdictional borders

is maintained at a level that meets the national
ambient air quality standards. This is achieved
by implementing source-specific State require-
ments.

As a minimum, DOE would need a Permit to
Construct and a review pursuant to the National
Emissions Standards for Hazardous Air
Pollutants before beginning construction of any
facility. If any facility must be permitted under
the Prevention of Significant Deterioration pro-
gram, Federal Land Managers of pristine (Class
I) areas, including the Wilderness Area of
Craters of the Moon National Monument, are
provided an early opportunity to review a project
for visibility concerns.

7.3 FIoodplain/Wetlands
Management

DOE has established procedures to ensure that
the potential effects of its actions in a floodplain
are evaluated, and that floodplain management
goals and wetlands protection considerations are
incorporated into its decision-making process in
order to minimize the impacts of floods to the
extent practicable. Because parts of INTEC
might be in a flood-prone area, this concern is
analyzed in this EIS. [f DOE selects an alterna-
tive that would be implemented in a floodplain,
DOE will follow the requirements for compli-
ance with floodplain activities in accordance
with Federal regulations.

ldaho HLW & FD EIS

DOE is also required to avoid any adverse
impacts to wetlands whenever there is a practi-
cable alternative. None of the alternatives eval-
uated in this EIS would affect wetlands.

As a part of the National Pollutant Discharge
Elimination System program, the existing
INTEC Stormwater Pollution Prevention Plan
would have to be revised to reflect new con-
struction activities.

8.0 Reading Rooms and
Information Locations

The EIS is available for review at the following
Reading Rooms and information locations.

Colorado

Rocky Flats Field Office

U.S. Department of Energy

Public Reading Room

Front Range Community College Library
3645 West 112th Avenue

Westminster, Colorado 80030

Idaho

Boise INEEL Outreach Office
800 Park Blvd. Suite 790
Boise, Idaho 83712

Boise Public Library
715 S. Capital Blvd.
Boise, Idaho 83702

Boise State University
Albertson Library

1910 University Drive
Boise, Idaho 83725

Shoshone-Bannock Library
Bannock and Pima Drive

" Fort Hall, Idaho 83203

Idaho Falls Public Library
457 Broadway
Idaho Falls, Idaho 83402

DOE/EIS-0287
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ldaho Operations Office

U.S. Department of Energy
Public Reading Room

1776 Science Center Drive
Idaho Falls, Idaho 83415-2300

Lewis-Clark State College Library
500 8th Avenue
Lewiston, Idaho 83501-2698

University of ldaho Library
Rayburn Street
Moscow, Idaho 83844

Idaho State University

Eli M. Oboler Library

850 S 9th Ave .
Pocatello, Idaho 83209-8089

Twin Falls Public Library
434 2nd St. E
Twin Falls, Idaho 83301

Montana

University of Montana
Mansfield Library

32 Campus Drive

Missoula, Montana 59812-9936

Nevada

Nevada Operations Office

U.S. Department of Energy
Public Reading Room :
2621 Losee Road, B-3 Building -
North Las Vegas, Nevada 89030

New Mexico

Albuquerque Operations Office
U.S. Department of Energy
Zimmerman Library

University of New Mexico

Albuquerque, New Mexico 87131-1466

DOE/E5-0287

Oregon

Bonneville Power Administration
U.S. Department of Energy

905 Northeast 11th Avenue
Portland, Oregon 97232

Utah

Marriott Library

University of Utah

295 8. 1500 East .

Salt Lake City, Utah 84112-0860

Washington

Office of River Protection/

Richland Operations Office

U.S. Department of Energy

Public Reading Room '
Washington State University/Tri-Cities Campus
2770 University Drive .
Richland, Washington 99352

Wyoming

Teton County Public Library
125 Virginian Lane
Jackson, Wyoming 83001

Wyoming State Library
Government Documents Collection
2301 Capitol Avenue

Cheyenne, Wyoming 82002-0060

District of Columbia

Headquarters

U.S. Department of Energy
FOIA Reading Room

Room 1E-190, Forrestal Building

- 1000 Independence Avenue, SW

Washington, D.C. 20585
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COVER SHEET

Responsible Agency: Lead Federal Agency: U.S. Department of Energy (DOE)

Cooperating Agency: The State of Idaho

Title: Idaho High-Level Waste and Facilities Disposition Final Environmental Impact Statement
(DOE/EIS-0287) (Final EIS) : :

Contact: For additional information on this EIS and the tribal, agency and public involvement process con-
ducted in conjunction with its preparation, write or call:

Richard Kimmel, Document Manager Jaime Fuhrman, Public Information Officer
U.S. Department of Energy, State of Idaho INEEL Oversight Program
Idaho Operations Office 1410 North Hilton, Floor 3

850 Energy Drive, MS 1154 Boise, Idaho 83706-1255

Idaho Falls, ID 83401-1563 Telephone: (208) 373-0498

Telephone: (208) 526-5583 jfuhrman@deq.state.id.us

kimmelrj@id.doe.gov

This Final EIS is composed of a Summary, Chapters 1 through 13, and appendices. Copies of the EIS or
appendices may be requested from Richard Kimmel at the address, phone number, or email address shown
above. The EIS and appendices are available in "hard copy," on a compact disk, or both if desired.

The EIS also will be available on the Internet at http:/tis.ch.doe.gov/nepa/documentspub.html,
http://www.id.doe.gov, or http:/www.oversight.state.id.us.

For information on the process DOE follows in complying with the National Environmental Policy Act-pro-
cess, write or call: :

Ms. Carol M. Borgstrom, Director, Office of NEPA Policy and Compliance, EH-42
U.S. Department of Energy

1000 Independence Avenue, S.W.

Washington, D.C. 20585

Telephone: (202) 586-4600, or leave message at (800) 472-2756

Abstract: This EIS analyzes the potential environmental consequences of alternatives for managing high-
level waste (HLW) calcine, mixed transuranic waste/sodium bearing waste (SBW) and newly generated lig-
uid waste at the Idaho National Engineering and Environmental Laboratory (INEEL) in liquid and solid
forms. This EIS also analyzes alternatives for the final disposition of HLW management facilities at the
INEEL after their missions are completed. After considering comments on the Draft EIS (DOE/EIS-
0287D), as well as information on available treatment technologies, DOE and the State of Idaho have iden-
tified separate preferred alternatives for waste treatment. DOE's preferred alternative for waste treatment is
performance based with the focus on placing the wastes in forms suitable for disposal. Technologies avail-
able to meet the performance objectives may be chosen from the action alternatives analyzed in this EIS.
The State of Idaho's Preferred Alternative for treating mixed transuranic waste/SBW and calcine is vitrifi-
cation, with or without calcine separations. Under both the DOE and State of Idaho preferred alternatives,
newly generated liquid waste would be segregated after 2005, stored or treated directly and disposed of as
low-level, mixed low-level, or transuranic waste depending on its characteristics. The objective of each pre-
ferred alternative is to enable compliance with the legal requirement to have INEEL HLW road ready by a
target date of 2035. Both DOE and the State of Idaho have identified the same preferred alternative for
facilities disposition, which is to use performance-based closure methods for existing facilities and to design
new facilities consistent with clean closure methods.




- New Information -
READERS GUIDE

The Idaho High Level Waste and Facilities Disposition
Environmental Impact Statement (EIS) is composed of a Summary,
Chapters 1 through 13, and appendices. The EIS structure is illus-
trated in Figure 1. The EIS Summary stands alone and contains all the
information necessary to understand the issues dealt with in detail in
the EIS.

The public comment period on the Draft EIS was from January 21,
2000 to March 20, 2000 and was extended to April 19, 2000 in
response to public request. Public hearings were held in Idaho Falls,
Pocatello, Twin Falls, Boise and Fort Hall, [daho; Jackson, Wyoming;
Portland, Oregon and Pasco, Washington. Changes between the Draft
and Final EIS, including those made in response to public comment,
are printed in bold italics where occurring with text repeated from the
Draft EIS, or are identified by the header "New Information" at the
top of each page composed of all new text as shown in Figure 2.

Changes and information added to the Final EIS resulting from pub-
lic comment on the Draft EIS or from further U.S. Department of

Idaho HLW & FD EIS

— | comparison of impacts

FEIS Appacdices A-O

FEIS thaptsrs 113

FEIS SUMMARY

The Final EIS Summary
replaces the Draft
Summary and provides in
abstract form a description
of the entire EIS from
purpose and need and
alternatives analyzed, to

and major results.

FIGURE 1

Energy (DOE) and State of Idaho review include:

DOE reorganized portions of the Final EIS. Purpose and Need for Agency Action is now presented
as Chapter 1 and Background as Chapter 2. The glossary and distribution list (Appendix D and E,
respectively, of the Draft EIS) are presented as Chapters 7 and 12. A new Chapter 8 lists the contents
of the appendixes. References were moved to Chapter 9. The list of preparers and organizational con-
flict of interest statements were merged as Chapter 10. The index for the Final EIS is in Chapter 13.

Section 2.3.5 "Other Information and Technologies Reviewed" was added to address technologies and
variations on alternatives proposed to DOE both during and apart from public comment.

An additional alternative and an option have been added. They are the Direct Vitrification
Alternative, which is the State of Idaho's preferred waste processing alternative, and the Steam
Reforming Option. The Steam Reforming Option includes steam reforming for the treatment of lig-
uid wastes and shipping the high-level waste calcine directly to a geologic repository without further
treatment.

Chapter 3 has been reorganized to present the State of Idaho and the DOE Preferred Alternatives.

Section 3.3, "Alternatives Eliminated from Detailed Analysis" has been updated to review why some
alternatives and technologies were not-considered further by DOE.

Discussion of Waste Incidental to Reprocessing Determination under DOE Order 435.1 has been

‘expanded. The expanded discussion of the procedure is located in the text box on page 2-9.

Tables 3-1 and 3-3 and Tables 3-2 and 3-5 were combined. Table 3-5 was added to summarize the
impacts associated with the facility disposition alternatives evaluated in the Draft EIS as well as the
State of Idaho and DOE Preferred Alternative for facility disposition. :

Chapter 4 "Affected Environment" has been updated.
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+ "CALPUFF" modeling was
conducted to analyze air qual-
ity impacts from Idaho
National Engineering and
Environmental  Laboratory
(INEEL) emissions  on
Yellowstone and Grand Teton
National Parks and Craters of
the Moon National
Monument. The results of this
modeling are presented in
Section 5.2.6 and Appendix
C.2.

A higher volume of waste
would be produced from vitri-
fication of calcine at the
Hanford Site than presented in
the Draft EIS analysis of the
Minimum INEEL Processing
Alternative (see Appendix
C.8). The higher volume
resulted in increases in trans-
portation impacts, which are
presented in Section 5.2.9 and
Appendix C.5.

Waste inventory information
was refined including updated
source term data in Appendix
C.7. Corresponding changes
were made in long-term facil-
ity disposition modeling
(Appendix C.9) and facility
accident analysis (Appendix
C.4). The results of this anal-
ysis are shown in Section
5.2.14 and Tables 5.3-8, 5.3-
16 and 5.3-17.

Summaries of the public comments with responses prepared by DOE in coordination with the State
of Idaho as a cooperating agency are

- New Information -

Appandx B

B.8 Additional
Alternatives/Options
and Technologies
|dentified during the

. Public Comment

- New Information -

waste form shipping and disposal costs; and
maximizing the potential for carty disposal of
the final waste form.

B.8.2 ALTERNATIVES/OPTIONS
EVALUATED AFTER THE DRAFT

Process EIS WAS ISSUED
B.8.1 |
idsho HLW & FO E15
The Noy
issucd i X would have to remain in storsge. DOE has not
Additiony 5.0 Arsas of COHt&l‘OVBI"Ey identified the order in which sitey thut curently
posal of There ure areas relevant to alicrnatives consid- manuge DOL-owned HLW would send canisters
mixed H| ered in this EIS, where viewpoints may differ 10 the repasitory.
lic durir among members of the public, technical experts,
commen| the State of [daho, or DOE. These controversies, As described in Section 6.3.2.4 of the EIS, there
such as described below, were not resolved in the course are other micthods for calculating MTHM equiv-
was app! of preparing this EIS and may nof be resobved alency thut would result in n calculated quantity
of the P before issuing a Record of Decision. of MTHM that would e within the current allo-
tifies an] cation. The State of Jdahe has urged DOY not to
treatmeny use the curent methed for caleulating MTHM
The neyl 541 Mixed Low-level/ because, in the State's view, the current micthod
Grout-irg oversstimates the MTHM in DOE HILW.
commen] Low-level Waste Instead, the State ndvocates that DO use one of
ment ted Disposal Locations two other approaches to cafeulating MTHM,
identiticy either one of which, in the State's view, beiter
reflects the relative risk and actunl concentra-
At the time of publication of the Draft EIS, tions of radionuclides in DOE HLW. Under
DOE had not pet specified disposal sites for cither of the twa approaches advocatad by the
mixed low-level waste and low-level waste in a State, DOE's HLW would be within the current
Record of Decision that was being developed allocation for the proposed repository,
Jor the Waste Management Programmatic
Envirenmenta! Impact Statement (DOI/EIS-. DOE discusses the various methods for caleulat-
0200). On February 28, 2000 (63 FR 10061). g MTHM equivakency in the Fimal
DOE issued its Record of Decision tv extablish Environmental Impact Stateruent for a Geologic
reglonal mived lowlevel waste and lmdevel Repository for the Disposal of Spent Nucloar
The eval waste disposal at Hanford and the Nevada Test Fuel and High-level Radioactive IWasi at tneca
technolo} Site. In addition, DOE decided to continue, v Mountatn, Nwe County. Nevada (DOE/EIS-
el o the extent practicable, to dispose of low-devel 0250)
for bott waste onsite and acknowledges the potential
mixed H use of cnmnftr:lnl mlrzd_ low-level and liowe
ment te level waste dispasal facilities. 5.3 Differences in
commen Ousite dispasal of mixed lowdevel waste or low. Elood Studies
treating | level waste gencrated from treatment of mixed
waste/S| transaranic wasteSBW and'or calcine at the DOE and RCRA fucility siting requirements usu-
Settlemd INEEL is an area of controversy, as discussed ally restrict construction of waste munagencut
Notice in the Foreword to this EIS prepared by the facilities within 1 Noopluin, Two studicx were
'“I“'f'“ State of Idaho completed to cvaluate potential flood hazards at
DOE's INTEC: one by the U.S. Geologic Survey and
scheduld the other by the U.S. Burcau of Reclamation,
5.2 Reposi Capacity - These aualyses showed differing results, both of
é which were included in the Draft EIS for pub-
Metric Tons of Hea lic review and comment. Since publication of
Metal . the Draft EIS, DOE hay submitted a floodpluin
determinativii ta the State of Idaho for RCRA
permitting purposes based o the flood study
Space in the proposed spent nuclear fuel LW by Koslow and Van Haaften. DOFE will com-
repository is allocated by MTHM, and DOE has plete further studies in coordination with the
alfocated 4.667 MTHM for its HLW. Under 1.8, Geological Survey and the U.S. Burean of
DOL’s current method of calculating the wnount Reclamation to refine the projected 100-year
of MTHM in a canister of HLW, however, halt'of’ and $00-year flood clevations and to make a
the DOE HLW inventory would not be accepied | JSinal floodplain determination. DOE will con-
for disposal in the proposed repository and sider the results of these studies in compliance
DOE/EIS-0287
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located

in Chapter

11 of this Final

Copies of the written and transcribed comments are located in Appendix D.
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If there are any questions concerning this EIS, the information or analysis it presents, or its availability
please contact Richard Kimmel at (208) 526-5583 or by e-mail at kimmelrj@id.doe.gov.
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To the

Final Idaho High-Level
Waste (HLW) and
Facilities Disposition
Environmental Impact
Statement (EIS)

A 1995 court settlement, commonly
referred to as the Settlement Agreement,
spells out a commitment by both Idaho
and the U.S. Department of Energy
(DOE) to act in good faith to fulfill and
support its terms. By participating in the
preparation of this EIS, Idaho hopes it can
expedite progress toward the Settlement
Agreement's goals to treat and remove
HLW from the State, The EIS process
should facilitate [daho's negotiations with
DOE concerning HLW management by
discussing the relative merits of proposed
treatment technologies and providing
opportunities for public input. In this fore-
word, the State of Idaho explains its role
in the preparation of this EIS and its posi-
tion on key policy issues.
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ldaho's Role in the EIS

The State of Idaho is a cooperating agency in the

preparation of this EIS. Under the National
Environmental Policy Act (NEPA), this arrange-
ment is appropriate because Idaho has jurisdic-
tion and expertise regarding issues evaluated in
this EIS. '

Idaho has regulatory authority over many activi-
ties addressed in this EIS, including hazardous
waste management, environmental cleanup, and
air emission controls. In addition to this regula-
tory authority, the Settlement Agreement estab-
lishes requirements and schedules for managing
HLW at the Idaho Nuclear Technology and
Engineering Center (INTEC). These terms
include:

+ By June 30, 1998, convert all non-sodium
bearing liquid HLW into a granular powder
called calcine (completed).

« By December 31, 2012, convert all sodiﬁm-
bearing liquid HLW to calcine.

+ By December 31, 1999, begin negotiating a
plan and schedule for calcined HLW treat-
ment (begun with this EIS).

+ Complete treatment of all calcined HLW so
that it is ready to be moved out of Idaho for
disposal by a target date of 2035.

The Settlement Agreement allows DOE to pro-
pose changes to these requirements, provided
they are based on adequate environmental analy-
ses under NEPA, and Idaho will agree to such
changes if they are reasonable. Because of tech-
nology developments and changes needed in
existing treatment facilities to properly manage
sodium-bearing waste, Idaho agreed with DOE
that an EIS could facilitate negotiations required
by the Settlement Agreement. A cooperating
agency arrangement was an appropriate way for
both parties to evaluate HLW treatment options
and their respective environmental impacts.

By serving as a cooperating agency, Idaho was
able to identify and discuss. concerns regarding
information and issues presented in this EIS, and
request changes to preliminary drafts. The State

DOE/EIS-0287
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of Idaho was not, however, able to verify every
aspect of this EIS.

In addition, Idaho and DOE did not have to agree
on all issues before DOE published the EIS. The
Memorandum of Agreement establishing the
State of Idaho as a cooperating agency on this
EIS recognizes that the two parties can "agree to
disagree" on issues, and that the EIS will reflect
both positions. Idaho has identified several key
policy issues related to this EIS.

Key Policy lssues

1 ldaho finds some alternatives and
options to be inconsistent with
the intent of the Settlement
Agreement.

Idaho recognizes that under NEPA, DOE
may evaluate alternatives that are not consis-
tent with existing legal obligations.
However, Idaho wants to inform decision-
makers and the public of alfernatives and
options evaluated in this EIS that are incon-
sistent with the Settlement Agreement.

One of the -fundamental reasons Idaho
agreed to the Settlement Agreement was
DOE's commitment to convert all liquid
waste in the INTEC Tank Farm into solid
form by 2012 and to treat this waste so that
it could be removed from Idaho by a target
date of 2035. Therefore, any EIS alterna-
tives or options that contain the following
elements are inconsistent with the
Settlement Agreement:

o those that leave liquid waste in the
* INTEC Tank Farm beyond the year
2012; and

»  those that result in treated waste from
the INTEC Tank Farm not being ready
to be moved out of Idaho by 2035.

For example, the No Action Alternative,
which leaves liquids in the Tank Farm, and
the Continued Current Operations
Alternative, which leaves calcined waste at




INTEC indefinitely, are inconsistent with the
Settlement Agreement. Similarly, alterna-
tives that propose to dispose of low-level
waste fractions separated from calcine or
sodium-bearing waste at INTEC will not
meet the Settlement Agreement's intent to
have all this waste treated and ready to be
removed from Idaho.

Leaving calcine in the bin sets without a
well-defined treatment plan would also be
inconsistent  with  the  Settlement
Agreement. With this EIS, DOE and the
State began negotiating a plan and sched-
ule for calcined HLW treatment, as
required by the Agreement.

The State expects to complete these negoti-
ations as DOE develops a Record of
Decision based on this EIS, with the parties
agreeing to a schedule and strategy for
waste characterization and other informa-
tion gathering, technology development,
and treatment. The Settlement Agreement
gives DOE until 2009 to issue a Record of
Decision to establish a date for completing
treatment of all calcined waste. Because
the State and DOE invested considerable
resources to prepare this EIS before 2009,
however, the State expects the negotiations
to accelerate this Decision.

Idaho maintains that sodium-
bearing waste in the INTEC Tank
Farm is HLW unless and until
DOE reclassifies waste consistent
with its regulations.

Reprocessing at INTEC used a three-cycle
solvent extraction process to recover highly
enriched uranium from spent fuel. Each
cycle created liquid waste, as did calciner
operations and decontamination activities.
For the most part, DOE stored first cycle
liquids separately from the second and
third cycle liquids. In addition, second and
third cycle liquids were typically mixed with
liquids from calciner operations, decon-
tamination activities, and some INEEL
sources not associated with reprocessing.
This mixture of liquids is referred to collec-
tively as sodium-bearing waste since rela-
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tively high concentrations of sodium are
present as a result of decontamination
agents. In preparing the EIS, DOE and the
State agreed first cycle liquids are HLW,
but disagreed on -how to classify the
sodium-bearing waste.

DOE's Radioactive Waste Management
Order (DOE O 435.1) identifies HLW as lig-
uid produced "directly in reprocessing."
Idaho interprets this HLW definition to
include waste from the first reprocessing
cycle ("non-sodium bearing waste") and the
second and third reprocessing cycles
("sodium-bearing waste"). This interpreta-
tion is consistent with language in the
Settlement Agreement that identifies both
sodium-bearing waste and non-sodium bear-
.ing waste as HLW.

DOE, however, maintains that only the lig-
uid from the first reprocessing cycle is HLW.
This difference of interpretation does not
change the environmental impacts of this
EIS's alternatives. However, it does affect
the process DOE would follow if certain
alternatives are selected, and could affect the
eventual disposition of the material.

DOE's Order 435.1 has a process, called a
"waste incidental to reprocessing (WIR)
determination,” that sets criteria for decid-
ing if the sodium-bearing waste should be
classified as high-level, transuranic or low-
level waste. Idaho maintains that DOE
should manage the sodium-bearing waste as
HLW unless and until it completes a WIR
determination that classifies it as another
waste type. As of the drafting of this EIS,
DOE is conducting a WIR determination in
consultation with the Nuclear Regulatory
Commission for sodium-bearing waste.
DOE has submitted justification for classi-
fying the liquid as mixed-transuranic
waste.

As discussed above under key policy issue
#1, even if DOE determines some of the
HLW (sodium bearing liquid or calcine)
should be classified as other waste types, all
of it must be treated and prepared for ship-
ment out of Idaho as the Settlement
Agreement intended.

DOE/EIS-0287
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3 ldaho urges DOE to take steps

to allow acceptance of certain
hazardous constituents at a
national geologic repository.

This EIS explains that current DOE policy
will not allow the disposal of HLW contain-
ing certain hazardous waste constituents at
the proposed geologic repository. Unless
DOE changes its policy or seeks regulatory
exemptions, which historically have proved
difficult to obtain, it is unlikely there will be

an appropriate place to receive INEEL's -

HLW.

The irony of DOE's policy, which effec-
tively precludes INEEL HLW from being
accepted at the proposed repository, is that
long-term storage of this waste on the
INEEL is the alternative management
option offered in this EIS. Yet, it was the
prospect of long-term storage of HLW cal-
cine at the INEEL that motivated the State
to negotiate the language in the Settlement
Agreement that directs treatment of the cal-
cine so it can be transported to a suitable
storage facility or geologic repository out-
side of Idaho. Thus, the State urges DOE to
change its policy regarding the acceptance
of waste containing certain hazardous con-
stituents at the proposed geologic reposi-

tory.

Idaho urges DOE to calculate
Metric Tons of Heavy Metal
(MTHM) for DOE HLW in a way
that more accurately reflects the
actual concentrations of
radionuclides, and relative risk.
This approach would allow for the
proper disposal of DOE's HLW
inventory in a more timely
manner consistent with the
intent of federal legislation.

Space in the proposed geologic repository is
allocated by Metric Tons of Heavy Metal
(MTHM). MTHM refers to the amount of
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energy-producing material in nuclear fuel,
primarily uranium and plutonium. DOE has
allocated 4,667 MTHM in the proposed
repository for its HLW. Determining the
MTHM in spent nuclear fuel is straightfor-
ward, since the quantity was established
when the fuel was fabricated. Because
reprocessing removed plutonium and ura-
nium from different types of nuclear fuel
over three cycles, calculating MTHM for
DOE's HLW is more complex.

DOE éurrently estimates MTHM in its HLW

based on hypothetical comparisons between
"typical" DOE waste and "typical" commer-
cial materials. Using this. method, DOE
established a standard where one canister of
DOE HLW is equivalent to 0.5 MTHM.
Although easy to use, this conversion factor
does not recognize that much of DOE's
waste is significantly less radioactive and
poses less risk than the "typical DOE waste"
used in the comparison. Therefore, this
method overestimates the MTHM in DOE
HLW, exceeding the amount allocated in the
repository.

DOE has evaluated other methods for calcu-
lating MTHM. One method compares the
relative radioactivity in DOE HLW with that
in a standard MTHM of a commercial spent
fuel assembly. Because commercial spent
fuel was irradiated for a much longer period
of time, it exhibits significantly higher levels
of radioactivity and contains much higher
concentrations of long-lived radionuclides
than the DOE spent fuel that was repro-
cessed. Thus, the amount of radioactivity in
DOE HLW is a very small fraction of what
is pre- sent in an equivalent amount of com-
mercial spent fuel. A second method com-
pares relative radiotoxicity with similar
results.

Idaho advocates using either of these alter-
nate approaches to better reflect the relative
risk and actual concentrations of radionu-
clides in DOE HLW. Under these
approaches, DOE HLW would be within the
capacity established for the proposed repos-
itory. -




- New Information -

5 ldaho's preferred alternative

specifies treatment technologies
to provide a more effective tool
for public discussion and
decision-making and to guide the
pursuit of other options in case
of changes in assumptions or
technology developments.

DOE's preferred alternative does not specify
technologies for achieving its proposed
actions. Idaho's preferred alternative, how-
ever, specifies the vitrification technology to
provide a clear baseline for fulfilling the
objectives of removal of waste from Idaho
within the timeframes envisioned by the
Settlement Agreement.

In identifying a preference, Idaho considered
the information in the Draft EIS, DOE's

Tanks Focus Area's Assessment of Selected

Technologies for the Treatment of Idaho
Tank Waste and Calcine (PNNL-13268) and
public comment. Idaho selected the alterna-
tive that we believe has the lowest technical
and regulatory uncertainty for meeting waste
removal goals--direct vitrification for liquid
sodium-bearing waste and vitrification, with
or without separations pending a technical
and economic evaluation, for calcine.

In evaluating impacts for the proposed
national geologic repository at Yucca
Mountain, DOE has previously assumed that
HLW would be transported and disposed in
glass or ceramic form. Disposal require-
ments for HLW at a national geologic repos-
itory have not been set, however. Similarly,
the Waste [solation Pilot Plant repository for
transuranic waste has not established dis-
posal requirements for remote-handled
waste. Depending on the selected waste
acceptance criteria, some of the treatment or
transportation proposals in this EIS may
require additional regulatory action.

FD-5
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Given these regulatory uncertainties and
uncertainties in less mature technologies for
treating these waste streams, Idaho deter-
mined that a clear baseline was an important
tool to facilitate negotiations required by the
Settlement Agreement and to evaluate
options in case circumstances change. A
clear baseline allows the effective compari-
son of environmental impacts and potential
mitigation, as well as schedule and costs
impacts. It also allows decision makers to
evaluate whether potential investments in
technology development and regulatory
actions are worthwhile, given incremental
reductions in these impacts.

Idaho is willing to consider other waste
treatment options arising from new technol-
ogy developments or changes in assump-
tions regarding treatment, transportation or
disposal requirements if they are comparable
or better than the Direct Vitrification
Alternative in terms of environmental
impact, schedule and/or cost. Idaho expects
DOE to have a clear strategy for evaluating
pursuit and evaluation of such options.

To the extent DOE considers storage, treat-
ment or disposal actions not discussed in
detail in this or other relevant EISs in the
future, however, the State expects DOE to
perform required NEPA analyses and pro-
vide for appropriate public involvement.

‘Public Involvement
Appreciated

The State of ldaho appreciates the
level of public interest in the EIS pro-
cess, Public comment resulted in
many improvements in the Final EIS.
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::, Acronyms &
1 Abbreviations

In this Environmental Impact Statement
(EIS), the U.S. Department of Energy
(DOE) has tried to limit the use of
acronyms and abbreviations. The few
acronyms used in the main body of this EIS
(Chapters 1 through 6) are defined in
Section AA.1 below. Some acronyms and
abbreviations are used only in tables and
figures because of space constraints. These
table and figure acronyms are defined at the
bottom of each table or figure unless
already defined in the text. Acronyms used
in appendixes appear in lists' within those
appendixes.

This EIS cites numerous laws, regulations,
and Federal Register notices. Section AA.2
presents the standard notation for such
resources. DOE attempted not to use num-
bers that imply a greater level of precision
in calculation than is possible. Therefore,
Sections AA.3 and AA 4 discuss the use of
significant digits and the meaning of scien-
tific notation. To help readers understand
the technical material presented in this doc-
ument, Section AA.5 discusses the selection
and definition of the units of measure.

AT
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Acronyms and Abbreviations

AA.1 Document-wide Acronyms and Abbreviations

AMWTP EIS
CERCLA
CSSF
D&D
DOE
DOE-ID
EIS
EPA
ERPG
HEPA
HLW
IcPP
INEEL
INEL
INTEC
LCF
MTHM
NEPA
NGLW
NRC
RCRA
SBW
SNF & INEL EIS

TWRS EIS

Yucca Mountain EIS

DOE/EIS-0287

Advanced Mixed Waste Treatment Project EIS

Compreheﬁsive Environmental Respoﬁse, Compensation, and Liability Act
Calcined Solids Storage Facilities |

decontamination and decommissioning

U.S. Department of Energy

U.S; Department of Energy-Idaho Operations Office

environmental impact statement

U.S. Environmental Protection Agency

Emergency Response Planning Guideline

high-efficiency particulate air

high-level waste

Idaho Chemical Processing Plant (now INTEC)

Idaho National Engineering and Environmental Laboratory (formerly INEL)
Idaho National Engineering Laboratory (now INEEL}

Idaho Nuclear Technology and Engineering Center (formerly ICPP)
latent cancer fatality

metric tons of heavy metal

National Environmental Policy Act

newly generated liquid waste

U.S. Nuclear Regulatory Commission

Resource Conservation and Recovery Act

sodium-bearing waste

U.S. Department of Energy Programmatic Spent Nuclear Fuel Management
and Idaho National Engineering Laboratory Envtronmental Restoration and
Waste Management Programs EIS

Tank Waste Remediation System EIS

EIS for a Geologic Repository for the Disposal of Spent Nuclear Fuel
and High-Level Radioactive Waste at Yucca Mountain, Nye County, Nevada
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AA.2 Citations for Laws and Regulations

This EIS uses accepted abbreviations for referencing the United States Code, the Code of Federal
Regulations, and the Federal Register.

United States Code (USC)

The format for United States Code is xx USC yyyy, where xx represents the title and yyyy represents the
section. For example, the Atomic Energy Act can be found at 42 USC 2011, et seq. The Latin phrase, et
seq. (et sequentes) literally means “and the following.” Ef seq. can be mterpreted to mean “and the sub-
sequent sections.” :

Code of Federal Regulations (CFR)

The format for the Code of Federal Regulation is xx CFR yyy, where xx represents the title and yyy rep-
resents the part. For example, the U.S. Nuclear Regulatory Commission regulations on high-level waste
can be found at 10 CFR 60.

Federal Register (FR)

The format for the Federal Register is xx FR yyyy, where xx is the volume number and yyyy is the page
number. For example the U.S. Nuclear Regulatory Commission’s denial of petmon for rulemaking on
incidental waste is found at 58 FR 12342,

AA.3 Significant Figurés

When DOE calculates numbers in this document, two significant digits are used to report the results.
When DOE uses accurate values for measuring things, all significant digits are used. Rounding off num-
bers sometimes makes it appear that the totals of a column of figures are inaccurate because they are inex-
act, but the slight variation is due to the rounding of the values. '

AA.4 Scientific Notation

Very small and very large numbers are sometimes written using a shorthand method known as “scientific
notation.” Scientific notation indicates how many “tens” must be multiplied to make up a number. For
example, the number of “tens” in 100 can be expressed as 10 x 10 and in scientific notation this is written
using a positive exponent of 2 or as 10°. Similarly, very small numbers (less than 1) are written using a
negative exponent, so that 1/100 or 1/(10 x 10) is written as 1072

The shorthand method of scientific notation is particularly useful where expressing numbers above a mil-
lion. Such large numbers are written as a decimal between 1 and 10 multiplied by the appropriate power
of 10. Thus: 1,490,000 is written as 1.49 x 10° where 10° represents one million. Similarly, 1,490,000,000
is written as 1.49 x 10° where 10’ represents one billion.

In this document, numbers equal to or greater than 1,000 or equal to or smaller than 0.001 are expressed
in scientific notation (1 x 10°and 1 x 10°, respectively).
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AA.D Units of Measure

This EIS uses both English and metric units of measurement. English units, such as inches, feet, miles,
and acres are used throughout the document because the public is familiar with these units. However, sci-
entific disciplines typically use metric units for reporting data and other measurement information. For
example, concentrations of contaminants in air or water are commonly presented in metric units, such as
milligrams per liter (mg/L). Since environmental regulatory standards also use metric units, it is neces-
sary for compliance reporting to maintain consistency for comparison purposes. The following conver-
sion table indicates how the two systems of units of measurements compare.

Metric Conversion Chart

To convert into metric

To convert out of metric

If you know Multiply by To get If you know Multiply by - To get
Length

inches 254 centimeters | centimeters 0.3937 inches

feet 3048 centimeters | centimeters 0.0328 feet

feet 0.3048 meters | meters 3.281 feet

yards 0.9144 meters | meters 1.0936 yards

miles 1.60934 kilometers | kilometers 0.6214 miles
Area

square inches 6.4516 square centimeters | square centimeters 0.155 square inches

square feet 0.092903 square meters | square meters 10.7639 square feet

square yards 0.8361 square meters | square meters 1.196 square yards

acres 0.0040469 square kilometers | square kilometers 247.1 ~acres

square miles 2.58999 square kilometers | square kilometers 0.3861 square miles
Volume ’

fluid ounces 29.574 -milliliters | milliliters 0.0338 fluid ounces

gallons " 3.7854 liters | liters 0.26417 gallons

cubic feet 0.028317 cubic meters | cubic meters 35315 cubic feet

cubic yards 0.76455 cubic meters | cubic meters 1.308 cubic yards
Weight

ounces 28.3495 grams { grams 0.03527 ounces

pounds 0.4536 kilograms | kilograms 2.2046 pounds

short tons 0.90718 metric tons | metric tons 1.1023 short tons
Temperature

Fahrenheit Subtract 32 then Celsius | Celsius Multiply by Fahrenheit

multiply by : 9/5ths, then '
5/9ths add 32
Metric Prefixes

Prefix Symbol Scientific Notation Prefix Symbol Scientific Notation
exa- E 1 000 000 000 000 000 000 =10 atto- a 0.000 000 000 000 000 001 = 10™'®
peta- P 1000 000 000 000 000 = 10" femto- f 0.000 000 000 000 001 = 107
tera- T 1000 000 000 000 =10"  pico- P 0.000 000 000 001 = 1072
giga- G 1000 000 000 =10°  nano- n 0.000 000 001 = 10
mega- M 1000 000=10°  micro- m 0.000 001 = 10°®
kilo- k 1000=10"  milli m 0.001 =10
DOE/EIS-0287 AA-4







Purpose &
Need for
Agency Action

1.1 Purpose and Need
for Agency Action

From 1952 to 1991, the U.S. Department
of Energy (DOE) and its predecessor
agencies reprocessed spent nuclear reac-
tor fuel at the Idaho Chemical Processing
Plant, located on the Snake River Plain in
the desert of southeast Idaho. This facil-
ity, now known as the Idaho Nuclear
Technology and Engineering Center
(INTEC), is part of the Idaho National
Engineering and Environmental
Laboratory (INEEL), a nuclear research
complex that has served both peaceful and
defense-related missions for the nation.
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Purpose & Need for Agency Action

Processing operations at INTEC utilized solvent
extraction systems to extract uranium-235 and
other defense-related materials from spent
nuclear reactor fuel and, in the process, gener-
ated high-level waste (HLW) as well as other
wastes. The first extraction cycle of the repro-
cessing operation produced liquid mixed HLW.
Subsequent extraction cycles, follow-up decon-
tamination activities, and mixed HLW treatment
activities produced additional liquid waste, gen-
erally less radioactive than mixed HLW, that
may be characterized as mixed transuranic waste
(see text box on page 2-7). Since the decontam-
ination solutions contained high levels of
sodium, this liquid waste is referred to in this
environmental impact statement (often referred
to as the Idaho HLW & FD EIS or simply “this
EIS") as mixed transuranic waste/sodium-bear-
ing waste or mixed transuranic waste/SBW. At
INTEC, all of these liquid wastes were stored in
eleven 300,000-gallon below grade tanks. Over
several years, first extraction cycle liquid mixed
HLW and some of the liquid mixed transuranic
waste/SBW were fed to treatment facilities and
converted to a dry granular substance called
mixed HLW calcine. In 1998, DOE completed
calcining all remaining liqguid mixed HLW.
The calcine, which is stored in large, robust bin
sets, is a more stable waste form, posing less
environmental risk than storing liquid radioac-
tive waste in underground tanks. However, the
calcine does not meet current waste acceptance
criteria for disposal in the geologic repository.
At present, approximately 4,400 cubic meters of
mixed HLW calcine is stored in INTEC bin sets,
and approximately 1 million gallons of mixed
transuranic waste/SBW remain in the Tank
Farm.

DOE now has to decide how to treat and dis-
pose of the mixed transuranic waste/SBW, how
to place the mixed HLW calcine in a form suit-
able for disposal in the national geologic repos-
itory, and how to disposition HLW management
Suacilities at INTEC including any new facilities

DOE/EIS-0287
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History of High-Level Waste

In & 1969 staff paper published by the
Atomic Energy Commission ("Siting of
Commercial Fuel Reprocessing Flants
and Related Waste Management
Facilities"), high-level liquid wastes were
described as "those, which by virtue of
their radionuclide concentration, half-
life, and biological significance, require
perpetual isolation from the biosphere,
even after solidification.”

It was anticipated that the only liquid
waste meeting these criteria would be
the liquid generated during the first
cycle of a process that extracted fis-
sionable nuclear material from dissolved
irradiated nuclear reactor fuel. Liquid
wastes from subsequent extraction
cycles typically did not contain radionu-
clides at levels that warranted perma-
nent isolation. However, these wastes
could be considered HLW if concen-
trated to the point where radionuclide
concentrations and half-lives would
pose a significant long-term risk to the
biosphere. The Nuclear Waste Folicy Act
of 1982, as amended, determined that
a geological repository would be used
for providing the necessary permanent
isolation.

required to treat and dispose of the waste. DOE
has prepared this EIS to inform agency offi-
cials and the public of the environmental
impacts of alternatives available for considera-
tion in the decision making process, including
the alternative of taking no action.



1.2 Timing and Regulatory
Considerations
Important and Relevant
to Purpose and Need

Since the 300,000-gallon below grade storage
tanks at INTEC were not built to current haz-
ardous waste management standards, it is DOE's
objective to empty them and initiate tank closure
in compliance with applicable regulations. DOE
intended to empty the tanks by calcining all of
the liquid waste. This course of action was
selected in the 1995 DOE Spent Nuclear Fuel
Management and Idaho National Engineering
Laboratory Environmental Restoration and
Waste  Management  Programs  Final
Environmental Impact Statement (SNF &
INEL EIS) Record of Decision as the appropri-
ate treatment (60 FR 28680; June 1, 1995). Fur-
ther, commitments regarding when the liquid
waste would be calcined were made to the State
in the 1995 Idaho Settlement
Agreement/Consent Order (USDC 1995) and
subsequently included in the Site
Treatment Plan Consent Order.
However, since 1995, new reg-
ulatory considerations have

necessitated another
review of treatment
options.

Some of these con-
siderations include
technical con-
straints,  which
have  hindered
DOE’s efforts to
sample offgas
emissions  from
the New Waste
Calcining Facility
calciner, as well as
logistical problems
associated with obtain-
ing representative con-
stituent samples from the
large volumes of mixed
transuranic waste/SBW stored in
the tanks. The technical constraints for

offgas sampling of the New Waste Calcining
Facility calciner were resolved. Prior to plac-
ing the calciner in standby in May 2000, DOE
completed offgas emission sampling for haz-

Ildahe HLW & FD EIS

ardous waste regulated by the Resource
Conservation and Recovery Act (RCRA), using
methods agreed to by the U.S. Environmental
Protection Agency (EPA). The State of Idaho
was kept informed during this process and
observed the sampling program. In addition,
some of the logistical problems associated with
obtaining representative samples from the
below grade tanks were  resolved.
Subsequently, DOE has been able to obtain and
characterize some representative samples of the
mixed transuranic waste/SBW stored in the
below grade tanks. This emission and waste
characteristic data is needed to support a RCRA
permit, which must be approved by the State of
Idaho in order to continue operating the calciner.
In accordance with the Notice of
Noncompliance Consent Order, DOE has
ceased calciner operations until such a permit
is granted (Kelly 1999).

In addition to the RCRA permit, another regula-
tory consideration is that the EPA has new air
quality standards for hazardous waste combus-
tion units, which must be met to allow
continued operation of the calciner
after 2002. Physical upgrades
to the calciner and collec-
tion of additional data
would be required in
order to comply with
these new standards,
For these reasons,
DOE needed to
reconsider its
decision to oper-
ate the calciner
and consider the
relative merits of
other alternatives
that would cease
use of the tanks
within the time
commitments made
to the State of Idaho.

By the Notice of
Noncompliance Consent
Order, DOE must cease use of the

five pillar and panel vault tanks by
June 30, 2003, and cease use of the remaining
tanks by December 31, 2012. DOE is also com-
mitted to treating the calcine so that it can be put
in a form that can be transported out of Idaho to

DOE/EIS-0287



Purpose & Need for Agency Action

a disposal or storage facility by a target date of

December 31, 2035 (USDC 1995). In the 1995 -

SNF & INEL EIS Record of Decision, DOE
selected a treatment technology (radionuclide
partitioning) to be tested for potential use. If
testing proved successful, DOE would move for-
ward and prepare a site-specific ‘National
Environmental Policy Act analysis, comparing
the potential environmental impacts of a
radionuclide partitioning facility to other avail-
able treatment alternatives. Some testing was
accomplished at the INEEL and DOE contin-
ues to evaluate radionuclide partitioning tech-
nologies to determine their viability. In concert
with those activities, DOE began preparation of
this, EIS fo meet the requirement in the
Settlement Agreement/Consent Order that
directs DOE and the State of Idaho to start nego-
tiations regarding the plan and schedule for treat-
ment of the calcined waste by December 31,
1999. For both parties to participate in mean-
ingful discussions on this subject, both need to
understand the available alternatives and their
potential impacts. Further, in order for DOE to
act on the outcome of these negotiations, a
Record of Decision must be issued based on this
EIS.

As required under the National Environmental
Policy Act, this EIS must analyze environmental
impacts associated with related project actions.
In this case, actions related to selecting a treat-
ment technology for mixed HLW and mixed
transuranic waste/SBW include storage and dis-
posal alternatives associated with the various
waste streams from these processes as well as
- disposition of associated HLW management
facilities. This analysis is necessary so that an
assessment of cumulative impacts associated
with the various treatment, storage, and disposal
options can be presented and put into perspective
with other activities that may affect the environ-
ment. At INTEC, for example, a remedial inves-
tigation and feasibility study and consequent
Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA)
Record of Decision (DOE 1999) has resulted in
the selection of remedial actions for areas of his-
torical contamination. One of the criteria used to
select a remediation alternative is the calculated
risk to human health and the environment.
However, these risk calculations do not factor in
any additional risks posed by the treatment, stor-
age, and disposal options that DOE needs to

DOE/EIS-0287 {

identify for mixed HLW and mixed transuranic
waste/SBW.

In this EIS, DOE identifies potential risks to
human health and the environment from the var-
ious mixed HLW, mixed transuranic
waste/SBW, and newly generated liquid waste
management options. Remedial actions selected
under the Record of Decision for the Operable
Unit 3-13 portion of Waste Area Group 3 and the
ongoing CERCLA evaluations for the remainder
of Waste Area Group 3 may affect waste pro-
cessing and facility disposition options at
INTEC. " Therefore, this EIS evaluates the
cumulative impacts of CERCLA actions as well
as alternatives for the management of mixed
HLW and mixed transuranic waste/SBW. (CER-
CLA evaluations are required to incorporate
National Environmental Policy Act values
under DOE policy.)

In addition to the reasons discussed above, the
following factors are relevant to the timing for
this EIS. First, it is not too soon for DOE to
begin an environmental analysis of alternative
technologies that could be used for wastes
requiring treatment to meet DOE commit-
ments. The alternative treatment technologies
evaluated in this EIS will require lead time for
conceptual design and engineering. Adding
these years to a schedule for construction and the
operational lifetime of a selected technology
leaves DOE little flexibility in meeting commit-
ments set forth in the Settlement
Agreement/Consent Order. Second, this EIS is
being prepared at a time when there is consider-
able funding uncertainty. By evaluating innova-
tive alternative scenarios and technologies, DOE
is maximizing its scope of possibilities, and by
doing so will be better prepared to deal with
future resource constraints without compromis-
ing commitments to the State of Idaho.

The necessary lead time for facility development
and funding of alternative technologies acceler-
ates previous estimates of time when a DOE EIS
Record of Decision would be needed to select a
calcine treatment technology. When the
Settlement Agreement was being negotiated in
1995, it was assumed that the calciner would
continue operation through 2012, and issuing an
EIS Record of Decision on a technology for
treating the calcine could occur as late as
December 31, 2009, without jeopardizing the




target date of December 31, 2035, for having all
the waste treated and ready to leave Idaho.
However, after the Settlement
Agreement/Consent Order was signed, it was
determined that there are alternative technolo-
gies that would not involve calcining waste prior
to further treatment. Initial engineering analyses
of such alternatives, with associated schedules
taking into account the time required for design
and funding acquisition, revealed that if DOE
wanted to select one of these technologies, deci-
sions would have to be made as early as the year
2002. Thus, the timing of this EIS will enable
DOE to better meet the milestones contained in
the Consent Order and the Settlement
Agreement. '

1.3 Proposed Action
Based on this EIS, DOE propo&es to:

» Select appropriate technologies and
construct facilities necessary to prepare
INTEC mixed transuranic waste/SBW
JSor shipment to the Waste Isolation

: Pilot Plant

*  Prepare the mixed HLW calcine so that
it will be suitable for dtsposal in a
repository

» Treat and dispose of associated
radioactive wastes

*  Provide safe storage of HLW destined
Jor a repository

* Disposition INTEC HLW managemeht
Jacilities when their missions are com-
pleted

1.4 Role of this EIS
in the Decision-Making
Process

This EIS describes the environmental impacts
of the range of reasonable alternatives for
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meeting the purpose and need. In finalizing
this EIS, DOE considered public comments
received on the Draft EIS and other relevant
Sfactors and information received after the Draft
EIS was published. DOE will consider the
information in this EIS and other relevant
information before making a decision on the
proposed action.

If on the basis of this EIS, DOE proposes mod-
ifications to the Settlement Agreement/Consent
Order, the information in this document and
the cooperative process used to ensure its ade-
quacy will benefit related discussions between
the State of Idaho and DOE.

L5 O_rganization of the EIS

The organization of this EIS is as follows.
Chapter 2 provides background information on
the INEEL and the waste management issues
pertinent to this EIS. The alternative methods
for achieving the purpose and need are
described in Chapter 3, Alternatives. The
affected environment for the proposed waste
processing and facility disposition activities is
described in Chapter 4. The environmental
consequences of the alternatives are presented
in Chapter 5. Chapter 6, Statutes, Regulations,
Consultations, and Other Requirements, pro-
vides more details on related environmental
statutes and regulations. Chapter 7 provides a
glossary of terms. Chapter 8 identifies the con-
tents of the appendices. Chapter 9 lists the ref-
erences. Chapter 10 provides the list of
preparers and the conflict of interest represen-
tation statements. Chapter 11 summarizes the
comments received on the Draft EIS and pro-
vides responses to those summaries. Chapters
12 and 13 provide the distribution list and
index, respectively. The appendices provide
technical information, including analytical
methods and detailed results and copies of the
actual transcribed and written comments
received on the Draft EIS.
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Background

The Idaho National Engineering and
Environmental Laboratory (INEEL) cur-
rently manages waste associated with the
processing of spent nuclear reactor fuel,
including high-level waste (HLW). This
waste is being managed to reduce the risk
to human health and the environment.
This Environmental Impact Statement
(often referred to as the Idaho HLW & FD
EIS or simply “this EIS™) describes tech-
nologies and methods the U.S.
Department of Energy (DOE) is consider-
ing for management of the high-level and
related wastes and the disposition of HLW
generation, storage, and treatment facili-
ties after their missions are completed.
This EIS also presents the environmental
consequences and regulatory issues sur-
rounding the various management alterna-
tives under consideration. This chapter
introduces background information on the
INEEL and the waste management issues
pertinent to this EIS.

2-1 DOE/EIS-0287



2.1 INEEL Overview

2.1.1 SITE DESCRIPTION

INEEL occupies approximately 890 square
miles of dry, cool desert in southeastern Idaho. It
is located in the Eastern Snake River Plain,
southwest of Yellowstone National Park (132
miles); north of Salt Lake City, Utah (234 miles);
and east of Boise, Idaho (198 miles). Figure 2-1
shows the INEEL location. Population centers
near the site are Idaho Falls and Rexburg to the
east, Blackfoot to the southeast, Atomic City to
the south, Pocatello and the Fort Hall Indian
Reservation to the south-southeast, and Arco and
Howe to the west. Prior to 1996, INEEL was
known as the ldaho National Engineering
Laboratory (INEL).

DOE/EIS-0287
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2.1.2 ORGANIZATION AND
ADMINISTRATION

DOE manages INEEL through three DOE oper-
ations offices: (1) the Idaho Operations Office
(DOE-ID); (2) the Idaho Branch Office of
Pittsburgh Naval Reactors, and (3) the Chicago
Operations Office. Bechtel BWXT Idaho, LLC
began operating the DOE-ID facilities on
October 1, 1999 (previously operated by
Lockheed Martin  Idaho  Technologies

Company).

As the principal INEEL Site Manager, DOE-ID
is responsible for site services, environmental
control and management, and overall safety and
emergency planning functions. Thus, DOE-ID
is responsible for nuclear materials stabilization,
environmental restoration, and waste manage-
ment activities. The INEEL Environmental
Restoration and Waste Management Program is
under the DOE Headquarters Office of
Environmental Management established in
November 1989. These environmental restora-
tion and waste management activities are
defined and carried out within the regulatory
environment described in Section 2.2.5, Legal

Requirements  for  High-Level  Waste
Management, and Chapter 6, Statutes,
Regulations, Consultations, and Other
Requirements.

The Idaho Branch Office of Pittsburgh Naval
Reactors is responsible for implementation of
the Naval Nuclear Propulsion Program (a joint
DOE-Navy program) activities at INEEL. These
activities are primarily carried out at the Naval
Reactors Facility.

DOE-Chicago Operations Office is responsible
for operations at Argonne National Laboratory -
West located at INEEL. That facility was origi-
nally a testing ground for breeder reactor tech-
nology and includes several inactive reactors,
fuel-making and testing facilities, and support
facilities. = The current Argonne National
Laboratory-West mission includes environmen-
tal management activities and technology devel-
opment for treatment of spent nuclear fuel.




ldaho HLW & FD EIS

FIGURE 2-1.
ldaho National Engineering and Environmental
Laboratory vicinity map.
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Background
2.1.3 CURRENT MISSION

The current INEEL mission is to develop,
demonstrate, and deploy advanced engineering
technology and systems to improve national
competitiveness and security, to make the pro-
duction and use of energy more efficient, and to
improve the quality of the environment. Areas
of primary emphasis at INEEL include waste
management and waste minimization, environ-
mental engineering and restoration, energy effi-
ciency, renewable energy, national security and
defense, nuclear technologies, and advanced
technologies and methods. INEEL is the lead
laboratory for the National Spent Nuclear Fuel
Management Program, which sets standards for
developing and maintaining the capability to
safely manage DOE’s spent nuclear fuel. DOE
considers the Environmental Management
Program a top priority at INEEL (DOE 1995).

The Environmental Restoration mission is to
(1)assess and clean up sites where there are
known or suspected releases of hazardous sub-
stances into the environment and (2) safely man-
age contaminated surplus nuclear facilities as
they are decommissioned. The Waste Manage-
ment mission is to (1) protect the safety of
INEEL employees, the public, and the environ-
ment in the design, construction, operation, and
maintenance of INEEL treatment, storage, and
disposal facilities and (2) operate these facilities
in a manner that is cost-effective, is environmen-
tally sound, complies with regulations, and is
publicly acceptable. DOE is committed to ful-
filling these missions while bringing all INEEL
facilities into compliance with local, State, and
Federal regulations.

Mission activities, including those associated
with environmental restoration and waste man-
agement, occur primarily in nine major facility
areas that were developed since the INEEL site
was established in May 1949, Figure 2-2 shows
the location of these major facility areas. These
areas and their transportation corridors encom-
pass the majority of industrial development and
land disturbances on the INEEL site, but make
up only 2 percent of the total land area of the
site. Public roads and utility rights of way that
cross the site make up an additional 6 percent of
the total land area (DOE 1995). Selected land
uses at the INEEL and in the surrounding region
are shown on Figure 2-3. Detailed descriptions

DOE/EIS-0287
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of the major facility areas at the INEEL can be
found in Volume 2 of the DOE Spent Nuclear
Fuel Management and Idaho National
Engineering  Laboratory = Environmental
Restoration and Waste Management Programs
Final Environmental Impact Statement, referred
to in this document as the SNF & INEL EIS
(DOE 1995) and in the Idaho National
Engineering and Environmental Laboratory
Comprehensive Facility and Land Use Plan
(DOE 1997a).

The INEEL High-Level Waste Program is con-
ducted at the Idaho Nuclear Technology and
Engineering Center (INTEC). Prior to 1998, this
area of the INEEL was known as the Idaho
Chemical Processing Plant (ICPP). INTEC is
located in the southwestern part of the INEEL
site. The INTEC facilities cover approximately
250 acres and contain more than 150 buildings.

INTEC’s original purpose was to function as a
one-of-a-kind processing facility for govern-
ment-owned nuclear fuels from research and
defense reactors. The facility recovered rare
gases and uranium for reuse from spent nuclear
fuel. DOE stopped processing spent nuclear fuel
nationwide in 1992 (DOE 1992).

INTEC’s current purpose is to:

* Receive and store DOE-assigned
(including naval) spent nuclear fuels

= Treat and store HLW until disposal

* Develop technologies for final disposi-
tion of spent nuclear fuel, HLW and
mixed transuranic waste [sodium-bear-
ing waste (SBW) and newly generated
liquid waste]

* Develop and apply technologies to min-
imize waste generation and manage
radioactive and hazardous wastes

Major operating facilities at INTEC include stor-
age and treatment facilities for spent nuclear
fuel, HLW, and mixed transuranic waste/SBW,
Mixed and low-level wastes are also managed at
INTEC. Other operating facilities at INTEC
include process development, analytical, and
robotics laboratories.
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| What is...

High-level waste? '

HLW is the highly radioactive material resulting from reprocessing spent nuclear fuel, including liquid
waste produced directly in reprocessing and any solid material derived from the liquid waste that contains
fission products in sufficient concentrations, and other highly radioactive material that is determined, con-
sistent with existing law, to require permanent isolation (DOE 1999a). HLW stored at INTEC contains a
combination of:

»  Highly radioactive, but relatively short-lived (approximately 30 year half-life) fission products
(primarily cesium-137 and strontium-90)

»  Long-lived radionuclides - technetium-99, carbon-14, and iodine-129 as well as transuranics
(elements with atomic numbers greater than uraniumy).

At INTEC, all the liquid HLW recoverable with the use of the existing transfer equipment has been con-
verted to a granular solid called calcine, which is stored in bin sets. HLW calcine is considered mixed HLW
because it contains hazardous waste subject to the Resource Conservation and Recovery Act (RCRA), as
amended.

Transuranic waste?

Transuranic waste is radioactive waste that contains isotopes with 93 or greater protons (atomic number)
in the nucleus of each atom (such as neptunium or plutonium), a half-life greater than 20 years, and an
alpha-emitting radionuclide concentration of greater than 100 nanocuries per gram of waste.

Low-level waste?

Low-level waste (LLW) is radioactive waste that is not high-level radioactive waste, spent nuclear fuel,
transuranic waste, byproduct material (as defined in section 11e(2) of the Atomic Energy Act of 1954,
amended), or naturally occurring radioactive material (DOE 1999a).  The Nuclear Regulatory Commission
regulations (10 CFR Part 61) provide a classification system for LLW. This classification system includes:

*  Class A waste - radioactive waste that is usually segregated from other wastes at disposal sites to
ensure stability of the disposal site. Class A waste can be disposed of along with other wastes if
the requirements for stability are met. Class A waste usually has lower concentrations of
radionuclides than Class C waste. )

*  Class C waste - radioactive waste that is suitable for near surface disposal but due to its radionu-
clide concentrations must meet more rigorous requirements for waste form stability. Class C
waste requires protective measures at the disposal facility to protect against inadvertent intru-
sion.

These waste classifications are not applicable to DOE LLW. However, the terms Class A-type and Class C-
type are used in this EIS to refer to DOE LLW streams that could be disposed of at offsite facilities licensed
by the Nuclear Regulatory Commission.

Mixed waste?

Mixed waste is waste that contains both source, special nuclear, or by-product material subject to the
Atomic Energy Act of 1954, as amended, and hazardous waste subject to RCRA, as amended (DOE 1999a).
When referring to a specific classification of radioactive waste that also contains hazardous waste, “mixed”
is used as an adjective, followed by high-level, transuranic, or low-level, as appropriate.

2-7 DOEJEIS-0287
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‘What is...

Spent nuclear fuel?

Spent nuclear fuel is fuel that has been withdrawn from a nuclear reactor following irradiation. When it
is taken out of a reactor, spent nuclear fuel contains some unused enriched uranium, radioactive fission
products, and activation products. Because of its high radwacttvnjy (including gamma-ray emitters), it
must be properly shielded.

Waste fractions are produced when radioactive waste is treated to separate radionuclides according to
activity level. Depending upon the characteristics of resulting fractions, waste may be classified as high-
level, transuranic, or low-level.

Sodium-bearing waste?

Sodium-bearing waste (SBW) is a liquid mixed radioactive waste produced from the second and third cycles
of spent nuclear fuel reprocessing and waste calcination, liquid wastes from INTEC closure activities
stored in the Tank Farm, solids in the bottom of the tanks, and trace contamination from first cycle repro-
cessing extraction waste. SBW contains large quantities of sodium and potassium nitrates. Typically, SBW
is processed through an evaporator to reduce the volume, then stored in the Tank Farm. It has historically
been managed within the HLW program because of the existing plant configuration and some physical and
chemical properties that are similar to HLW. Radionuclide concentrations for liquid SBW are generally
10 to 1,000 times less than for liquid HLW. SBW contains hazardous and radioactive components and is
a mixed waste. DOE assumes that the SBW is mixed transuranic waste. This EIS refers to SBW as mixed
transuranic waste/SBW (the text box on page 2-9 discusses how the waste incidental to reprocessing pro-
cess will be applied with regard to how SBW will be managed).

Newly generated liquid waste? )

Newly generated liquid waste refers to liquid waste from a variety of sources that has been evaporated and
added to the liquid mixed HLW and mixed transuranic waste/SBW in the below-grade tanks at INTEC.
Sources include leachates from treating contaminated high efficiency particulate air filters, decontamina-
tion liquids from INTEC operations that are not associated with HLW management activities, and liquid
wastes from other INEEL facilities. Newly generated liquid waste is-used in this EIS because INTEC has
historically used this term to refer to liquid waste streams (past and future) that were not part of spent fuel
reprocessing.

Tank heel?

A tank heel is the amount of liquid remaining in each tank after lowering to the greatest extent possible by
use of the existing transfer equipment, such as ejectors.

Tank residual?

The tank residual is the amount of radioactive waste remaining in each tank, the removal of which is not
considered to be technically and economically practical (DOE 1999a). This could be the tank heel or the
amount of radioactive waste remaining after additional removal using other methods than the existing
transfer equipment.

DOE/EIS-0287 - 2-8
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Waste Incidental to Reprocessing Determinations
Under Development at INTEC

In developing the waste processing alternatives analyzed in this EIS, DOE made certain assumptions about
how the radioactive waste streams that would go into and come out of the selected treatment processes
would be classified. DOE will classify all wastes in accordance with the processes described in DOE
Manual 435.1-1 (DOE 1999a). The term “waste incidental to reprocessing" refers to a process for identi-
Jfying wastes that might be considered HLW due to their origin, but would be managed as low-level or
transuranic waste if the waste incidental to reprocessing requirements contained in DOE Manual 435.1-1
are met. '

Waste Incidental to Reprocessing Determinations are being developed for several waste streams at INTEC.
These waste streams include the existing mixed transuranic waste/SBW in the Tank Farm, the residual
waste material projected to remain in the Tank Farm tanks after cleaning and closure, and contaminated
equipment (pumps, valves, etc.) which were used in HLW process systems. .

Mixed . SBW

The existing inventory of mixed transuranic waste/SBW in the Tank Farm tanks at INTEC includes waste
streams associated with spent fuel reprocessing. However, most of the liquid wastes sent to the Tank Farm
during past reprocessing operations have been removed from the tanks and solidified by the calcination
process. The bulk of the remaining inventory is comprised of waste solutions from plant decontamination
activities and processes ancillary to reprocessing, although a small fraction of the Tank Farm inventory is
attributed directly to reprocessing extraction wastes. When compared to first cycle extraction wastes, the
current inventory of mixed transuranic waste/SBW is generally much lower in radioactivity, and therefore
poses significantly less risk. In fact, a comparison of the amount of curies which remain in the tanks with
the amount of curies which have already been removed and treated shows that almost all the curies which
were transferred into the Tank Farm have been removed during calcination or have undergone radioactive
decay. A Waste Incidental to Reprocessing Determination (by the evaluation method) draft has been pre-
pared to evaluate whether the remaining mixed transuranic waste/SBW should be managed and disposed
of as transuranic waste. The Nuclear Regulatory Commiission is performing a technical review of the draft
Waste Incidental to Reprocessing Determination prior to its finalization by DOE, which is anticipated in
2002.

F jduals

~ Closure of the HLW tanks is planned at INTEC. As treatment of the mixed transuranic waste/SBW is com-
pleted and the Tank Farm tanks are emptied, the tanks will be flushed to maximize waste removal.
Flushing activities will remove waste to the maximum extent that is technically and economically feasible,
and to a level that meets regulatory requirements for long term protection of the environment. However,
some amount of residual waste will likely be unable to be retrieved from the tanks. A Waste Incidental to
Reprocessing Determination (by the evaluation method) has been prepared for these Tank Farm residuals,
which evaluates whether the waste remaining in the tanks after closure should be managed as low-level
waste. The Nuclear Regulatory Commission is performing a technical review of the draft Waste Incidental
to Reprocessing Determination prior to its finalization by DOE, which is anticipated in 2003.

Contaminated Job and Equipment Wastes

A Waste Incidental to Reprocessing Citation determination has been completed for contaminated job
wastes. A Waste Incidental to Reprocessing Evaluation determination for contaminated equipment and
material is currently being developed. These determinations will establish whether the contaminated job
wastes and equipment can be managed and disposed of as low-level or transuranic waste.

2-9 ) DOE/EIS-0287
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2.2 High-Level Waste
Overview

2.21 HIGH-LEVEL WASTE
DESCRIPTION

According to Section 2(12) of the Nuclear Waste
Policy Act (42 USC 10101) high-level radioac-
tive waste means:

(A) The highly radioactive material
resulting from the reprocessing of
spent nuclear fuel, mcludlng liquid
waste produced directly in repro-
cessing and any solid material
derived from such liquid waste
that contains fission products in
sufficient concentrations; and

other highly radioactive material
that the Commission, consistent
with existing law, determines by
rule requires permanent isolation.

(B)

In July 1999, DOE issued Order 435.1
Radioactive Waste Management. This Order and
its associated Manual and Guidance set forth the
authorities, responsibilities, and requirements
for the management of DOE’s inventory of
HLW, transuranic waste, and low-level waste.
Specific to HLW, DOE uses the Nuclear Waste
Policy Act definition but has jurisdictional
authority consistent with existing law to deter-
mine if the waste requires permanent isolation as
the appropriate disposal mechanism. This
authority is based on enabling legislation in the
Atomic Energy Act, sections 202(3) and 202(4)
of the Energy Reorganization Act of 1974, and
others. The documents associated with DOE
Order 435.1 describe processes for: waste inci-
dental to reprocessing determinations; the char-
acterization, certification, storage, treatment and
disposal of HLW; and HLW facility design,
decommissioning, and closure. In this EIS, the
term HLW and all management aspects related to
HLW are used consistent with the DOE Order
435.1 and its associated documents (see Sectlon
6.3.2.2).

DOE/EIS-0287
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2.2.2 HIGH-LEVEL WASTE
MANAGEMENT AT INEEL

From 1952 to ‘1991, DOE processed spent
nuclear fuel at INTEC. The process was
designed to recover the highly enriched uranium
in the fuel using a three-step solvent extraction
process. The first solvent extraction cycle
resulted in a highly radioactive liquid that was
considered HLW and stored at the Tank Farm.
Subsequent extraction cycles and decontamina-
tion activities generated a liquid waste that was
concentrated by evaporation and stored at the
Tank Farm. Because of the high sodium content
from decontamination activities, this waste has
been called mixed transuranic waste/sodium-
bearing waste (referred to as mixed transuranic
waste/SBW). In addition, newly generated lig-
uid waste from processes and decontamination
activities at INTEC facilities not associated with
the HLW program and from other INEEL facili-
ties has also been evaporated and stored at the
Tank Farm. All of this liquid waste at the Tank
Farm has been managed by the HLW program.
Some of this waste has been calcined with other
liquids, and added to the bin sets. Calcine is
stored at INTEC in the Calcined Solids Storage
Facilities, which are referred fo in this EIS as
“bm sets.” »

The Tank Farm consists of storage tanks, tank
vaults, interconnecting waste transfer lines,
valves and valve boxes, cooling equipment, and
several small buildings that contain instrumenta-
tion and equipment for the waste tanks. The lig-
uid wastes are stored in ten 300,000-gallon
capacity tanks (an additional 300,000-gallon
tank is available as a spare). Five of the tanks
are of a design known as “pillar and panel.”
The Tank Farm also includes four smaller
30,000-gallon waste tanks that were flushed
and removed from service in 1983. Disposition
of all 15 tanks is within the scope of this EIS.

Other processes at INTEC such as the Process
Equipment Waste Evaporator, which concen-
trates low-level liquid waste, and the Liquid
Effluent Treatment and Disposal Facility, which
processes evaporator overheads, generate waste
that is managed by the HLW Program. Figure
2-4 shows a simplified flow diagram of the
INTEC HLW system.
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Background

Since 1963, liquid wastes stored at the Tank
Farm have been converted to a dry, stable gran-
ular form called calcine using the waste calcin-
ing facilities at INTEC. In addition to putting
the liquid into a solid form that poses less risk to
the environment, calcining provides a two- to
ten-fold volume reduction. As of February 1998,

all of the liquid mixed HLW derived from first -

cycle uranium extraction was converted to cal-
cine. Calcining of the mixed transuranic
waste/SBW and newly generated liquid waste
remaining in the tanks continued through May
2000. The New Waste Calcining Facility cal-
ciner was placed in standby in May 2000 in
accordance with the Notice of Noncompliance
Consent Order. The inventory of liquids in the
INTEC Tank Farm varies depending on opera-
tions and use of the High-Level Liquid Waste
Evaporator. There are approximately 1 million
gallons of liquid in the Tank Farm. As of May
2000, there are approximately 4,400 cubic
meters of mixed HLW calcine in the bin sets.
Figure 2-5 shows the seven bin sets at INTEC
(six operational and one spare).

‘With DOE’s decision to discontinue spent

nuclear fuel processing, the mission of INTEC
shifted to management of the accumulated HLW
from past spent nuclear fuel processing and the
wastes generated by activities and ongoing
INTEC operations. Many former waste opera-
tions and fuel processing facilities at INTEC
have been or will soon be shut down as their
missions are completed. The Tank Farm, bin
sets, New Waste Calcining Facility calciner, and
associated support buildings, structures, and lab-
oratories (as well as any HLW management
facilities that would be constructed under the
waste processing alternatives) would be decon-
taminated and decommissioned. Decisions
regarding closure of these facilities under this
EIS will be coordinated with the INEEL
Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA)
Program.

2.2.3 TECHNOLOGY DEVELOPMENT

Since the 1950s, DOE has engaged in numerous
research and technology development activities
to ensure that HLW and mixed transuranic
waste/SBW at INTEC can be safely managed
and ultimately prepared for disposition in a geo-

DOE/EIS-0287
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logic repository or other appropriate disposal
facility. The technology development and
demonstration studies were carried out using the
laboratory and pilot plant facilities at INTEC.
Areas of technology development; which took
place at DOE’s national laboratories and major
universities, include:

+ Calcining mixed transuranic waste/SBW
»  Separations technologies
+ Immobilization technologies

* Removing or stabilizing tank heels
» Retrieving and dissolving calcine

Calcination of
Mixed Transuranic Waste (SBW)

The SNF & INEL EIS and Record of Decision
determined that HLW and mixed transuranic
waste/SBW in the Tank Farm should continue to
be calcined while other treatment options were
studied. Unlike the liquid HLW, the mixed
transuranic waste/SBW cannot be calcined
directly due to the presence of low melting point
alkali compounds formed during calcination that
clog the New Waste Calcining Facility calcine
bed. A large amount of nonradioactive alu-
minum nitrate solution must be added to the
waste before it is fed into the calciner. In order
to meet its commitments to complete calcination
of the mixed transuranic waste/SBW by
December 2012, DOE studied alternative meth-
ods for calcining this waste. Two techniques
emerged as viable candidates: (1) high tempera-
ture calcination and (2) sugar-additive calcina-
tion (LMITCO 1997). Based on the results of
the pilot plant studies, DOE determined high
temperature calcination to be the viable techno-
logical solution. High temperature calcination
was demonstrated during calciner - operations
through June 2000. ‘

Separations Technologies

DOE is making every effort to manage waste in
the most efficient and environmentally con-
scious way. As part of this effort, DOE is
proposing HLW volume-reduction and treatment
processes that would generate low-level wastes
as a byproduct. In this regard, DOE has exam-
ined several separation techniques to reduce the
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Background

volume of HLW that must ultimately be disposed
of in a repository. These techniques would sep-
arate the waste into a small HLW fraction con-
taining most of the short-lived (cesium,
strontium) and long-lived (transuranic) radioac-
tive components or a small transuranic waste
fraction containing most of the transuranics.
These fractions would be treated for acceptance
at a repository. In either case, the large volume
of remaining waste would be considered a low-
level waste or transuranic waste fraction and
managed accordingly. Thus, in this EIS, the
term fraction is used to describe chemical sepa-
ration products.

| | i hnol

DOE analyzed potential technologies to treat
and immobilize calcine and mixed transuranic
waste/SBW (LITCO 1995). This study evalu-
ated 27 options using criteria that considered
technology. cost, and other factors. DOE identi-
fied two ways to treat mixed transuranic waste/
SBW and calcine: direct immobilization or
radionuclide separation followed by vitrifica-
tion. Subsequent studies, such as the High-Level
Waste Alternatives Evaluation (LMITCO 1996),
examined selected options in greater detail, par-
ticularly with respect to cost. This study also
considered vitrification of the waste at an alter-
native DOE site. DOE has also looked at ways
to immobilize the low-level waste or transuranic
waste fractions, resulting from the separation
technologies, with grout.

Tank Heel R | I

To close the eleven 300,000-gallon waste storage
tanks in the INTEC Tank Farm, DOE may need
to design, construct, and operate equipment to
internally rinse and remove the 5,000- to 20,000-
gallon heels (liquid and solids remaining after a
tank has been emptied using the currently
installed transfer jets). Special heel removal
equipment could include mixing pumps to sus-
pend the solids in the heel and keep them in sus-
pension for transfer out of the tanks, and pumps
to transfer the mixed heel solution from the
tanks, Remote technology could be used to rinse
inside the tank (DOE 1995). An ongoing pro-
gram of technology development continues to

DOE/EIS-0287
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What is Calcination?

Calcine results from heating a substance to
a high temperature that is below its melting
or fusing point. At INEEL, calcination is car-
ried out in the calciner in the New Waste
Calcining Facility where liquid HLW and mixed
transuranic waste/SBW are convertesd into
the granular solid known as calcine. The liquid
waste is drawn from the Tank Farm and
sprayed into a vessel containing an air-fiu-
idized bed of granular solids. The bed is
heated by combustion of & mixture of
kerosene and oxygen. All of the liquid evapo-
rates, while radioactive fission products
adhere to the granular bed material in the
vessel, The gases from the reaction vessel
(called offgases) are processed in the offgas
cleanup system before they are released to
the environment.

Calcination reduces the wvolume of the
radioactive liquid waste (usuvally 2 to
10 times), so less storage space is heeded.
The final waste form is a dense powder simi-
lar in consistency to powdered detergent.
These calcined solids are transferred to the
Calcined Solids Storage Facilities, commonly
referred to as bin sets. The bin sets are a
series of concrete vaults, each containing
three to seven stainless steel storage bins.

explore improved retrieval methods. In June
1999, DOE completed a demonstration testing
the ability of a specially formulated grout to
move and raise the liquid residue from the bot-
tom of the tank to the level of the jet inlet so that
more liquid can be suctioned out of the tank and
to stabilize the residue that cannot be removed
(DOE 1999b). Figure 2-6 illustrates the pro-
posed process for tank heel removal and stabi-
lization.

Calcine Retrieval

To remove calcine from the bin sets, DOE would
need to design, construct, and operate equipment
to access the individual storage bins located



"UOI1EZI|IqBIS PUE |EAOWA [93Y YUEL "9-Z FANIIL

ldaho HLW & FD EIS

aaaaaa (S T £

4no4B yam 4nodb ym
anea g yues 13 = &b gjnea yues 14 = bb

oaum:_anvﬁ
Y3 193y 03 Aduwiz-ay = G

593( Bupsa
Yam 23y 03 Aadwz = €

Buidid p jueq ysn|d - 281 sjdwies @ oapIA - c

sasem pinby| 3o 9624035 - |

DOE/EIS-0287

2-15




Background

[
Vitrification '

Vitrification is a method of immobilizing
the radionuclides and hazardous con-
stituents in the waste by incorporating
them into glass. The waste is combined
with frit (finely ground glass or sand) or
glass-forming chemicals and the resultant
mixture is melted at temperatures
between 1,000 and 1,200 degrees Celsius.
The molten glass mixture is then poured
into stainless steel canisters to solidify.

The waste feed to the vitrification process
may be in solid (e.g., calcine) or liquid form.
The frit can be varied according to the
type of waste in order to produée a glass
with the desired characteristice. The type
of glass commonly used to immobilize
wastes such as those at the INEEL is
known as borosilicate glass. The U.S.
Environmental Protection Agency (EFA)
has specified vitrification (borosilicate
glass) as the best demonstrated available
technology for treatment of HLW (55 FR
22520; June 1, 1990). Borosilicate glass
has been used to vitrify HLW in several
facilities in the United States and other
countries. .

within the bin set vaults, retrieve the calcine, and
decontaminate the internal surfaces of the bins.
Calcine retrieval is expected to use pneumatic
techniques similar to the system used to transfer
calcine from the New Waste Calcining Facility
calciner to the bins. An air jet would agitate the
calcine, and a suction nozzle would lift the agi-
tated calcine out of the bin. This technique is
expected to remove more than 99 percent of the
stored calcine. If required, further cleaning

could involve the use of robotics to remove addi- -

tional calcine from the floor of the bins or other
techniques to remove calcine from bin wall sur-
faces. DOE is examining cleaning techniques
that are suitable for remote operation in the high
" radiation fields in the bins, are compatible with
the bin materials, minimize secondary waste
generation and environmental impacts, and
enhance worker safety.

DOE/EIS-0287

2.2.4 HIGH-LEVEL WASTE
MANAGEMENT IN A
NATIONAL CONTEXT

Four DOE sites now manage HLW: INEEL, the
Savannah River Site in South Carolina, the
Hanford Site in Washington, and the West Valley
Demonstration Project in New York. DOE pro-
cessed spent nuclear fuel at the first three sites.
Although the West Valley Demonstration Project
was a commercial spent nuclear fuel processing
facility, under the West Valley Demonstration
Project Act (Public Law 96-368), DOE has
responsibility for the treatment of the HLW
inventory and disposition of the facxlmes used
during the demonstration.

As a result of processing spent nuclear fuel,
DOE has generated approximately 100 million
gallons of liquid HLW complex-wide.
Approximately 90 percent of this waste remains
in storage in liquid form. DOE is proceeding
with plans to treat the liquid HLW, converting it
to solid forms that would not be readily dis-
persible into air or leachable into groundwater or
surface water. To date, treatment decisions at
the Savannah River Site, West Valley

- Demonstration Project, and Hanford Site have

2-16

generally involved solidification of HLW via
vitrification. Vitrification would be expected to
produce approximately 22,000 canisters (the
canisters vary in volume of vitrified HLW from
0.6 to 1.2 cubic meters) from the current inven-
tory of HLW at all four sites. The projected
quantity of INEEL HLW represents approxi-
mately 6 percent of the total DOE inventory of
immobilized HLW canisters. DOE plans to dis-
pose of the immobilized HLW canisters in a geo-
logic repository (DOE 2002a).

The following sections describe the current sta-
tus of DOE’s HLW management and facility dis-
position activities at the other sites. The map
inside the cover of this EIS mdlcates the loca-
tions of these DOE sites.

Savannah River Site

The Savannah River Site currently manages
approximately 34 million gallons of HLW in
two Tank Farms containing a total of 51 tanks.
In 1982, DOE prepared an EIS for the Defense




Waste Processing Facility, a system for treatment
of HLW at the Savannah River Site that includes
HLW pretreatment processes, a Vitrification
Facility, a low-level waste grout and disposal
facility, glass waste storage facilities, and associ-
ated support facilities (DOE 1982a). That EIS,
its Record of Decision, and a subsequent
Environmental Assessment, Waste Form
Selection for Savannah River Plant High-Level
Waste (DOE 1982b) provided environmental
impact information that DOE used in deciding to
construct and operate the Defense Waste
Processing Facility to immobilize the HLW gen-
erated from processing activities in borosilicate
glass. Modifications to the original design for
the Defense Waste Processing Facility were
implemented following publication of the 1982
EIS. Ina Record of Decision for a supplemental
EIS (DOE 1994), DOE decided to aperate the
Defense Waste Processing Facility system with
the modifications.
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The pretreatment processes would separate
HLW into HLW and low-level waste fractions.
Since 1990, certain low-level wastes have been
blended with cement, slag, and flyash to create a
concrete-like waste form known as “saltstone.”
The saltstone mixture is disposed of onsite in
large concrete vaults. In 1996, the vitrification
facility began immobilizing the HLW sludges in
borosilicate glass. As canisters of vitrified waste
are produced, they are stored in shielded, under-
ground concrete vaults pending disposal in a
geologic repository.

In 1996, DOE developed the general protocol
and performance objectives for operational clo-
sure of the Savannah River Site HLW tanks in
consultation with the South Carolina Department
of Health and Environmental Control and EPA
Region IV (DOE 1996a). DOE completed the
first closure of a Savannah River Site HLW stor-
age tank in 1997. This closure configuration
includes in situ stabilization of the residual mate-
rial (the tank heel) that cannot practicably be
removed using available waste removal tech-
niques. A second HLW tank was also closed in
1997 using the same closure configuration.
DOE has prepared an EIS (DOE 2002b) that
evaluates alternatives for closure of the
remaining HLW tanks at the Savannah River
Siite.

Han i

The Hanford Site currently manages approxi-
mately 54 million gallons of HLW in 177 under-
ground tanks (149 single-shell tanks and 28
double-shell tanks). The waste consists of
highly alkaline sludge, saltcake, slurry, and lig-
uids. The Tank Waste Remediation System Final
EIS, issued in August 1996, evaluated manage-
ment and disposal alternatives for the Hanford
tank waste. The Record of Decision calls for
phased implementation of the proposal to
retrieve the waste, separate it into HLW and low-
activity waste fractions, vitrifying both fractions,
with the low-activity waste disposed of onsite
and the HLW stored onsite until it can be shipped
offsite for disposal in a geologic repository
(DOE 1996b). Closure of the Hanford HLW
tanks will be the subject of a future National
Environmental Policy Act review.

DOE/EIS-0287



In 1992, DOE established the Tank Waste
Remediation System Program to manage,
retrieve, treat, immobilize, and dispose of the
Hanford Site tank wastes in a safe, environ-
mentally sound, and cost-effective manner. In
FY 2001, as directed by Congress, the Tank
Waste Remediation System Program was
renamed the River Protection Project and is
managed by the Office of River Protection. A
major objective of the project is to immobilize
10 percent of the tank waste by volume and 25
percent of the tank waste by radioactivity by
2018. In May 2000, DOE terminated the priva-
tized construction contact with British Nuclear
Fuel Limted (BNFL), Inc. and awarded a com-
petitively bid, non-privatized design and con-
struction contract for the Waste Treatment and
Immobilization Plant (WTP) to Bechtel
National, Inc. (BNI) in December 2000. The
Jacility consists of a Pretreatment Plant, a Low
Level Waste (LLW) Vitrification Facility, a
HLW Vitrification Facility as well as an analyt-
ical laboratory and support facilities. The
Jacilities have been designed to support produc-
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tion of up to 30 metric tons of glass per day of
immobilized LLW and 1.5 metric tons of glass
per day of immobilized HLW. The BNI con-
tract requires that hot commissioning of the
Sacility begin by December 2007 and conclude
by January 2011. After hot commissioning is
completed, the WTP will then be turned over to
an operations contractor in 2011.  The
Department is continuing to accelerate the pro-
ject by providing contractor fee incentives to
optimize life-cycle performance, cost, and
schedule, including the process design, facility
design, and technologies.

Il nstration Pro

The Western New York Nuclear Service Center
is owned and managed by the New York State
Energy Research and Development Authority.
The Center contains a commercial spent nuclear
fuel processing facility that operated from 1966
to 1972 and generated approximately 600,000
gallons of liquid HLW, Under the West Valley
Demonstration Project Act of 1980, DOE
assumed possession of the portion of the facility
that includes the former reprocessing facility and
the HLW tanks, waste lagoons, and waste stor-
age areas. The Act also assigned the Nuclear
Regulatory Commission to provide oversight in
the areas of radiation health and safety.

In 1982, DOE prepared an EIS and then issued a
Record of Decision for the operation of the West
Valley Demonstration Project that selected con-
centration and chemical treatment followed by
vitrification as the immobilization technology
for the Project’s HLW inventory (47 FR 40705;
September 15, 1982). Vitrification of the HLW
began in July 1996. Approximately 300 canis-
ters of vitrified HLW will be produced and
stored, pending disposal in a geologic repository
(DOE 1997b).

In 1996, DOE and the New York State Energy
Research and Development Authority prepared a
draft EIS that evaluated alternatives for comple-
tion of the West Valley Demonstration Project
(DOE 1996¢, 1997c). DOE and the New York
State Energy Research and Development
Authority have revised their strategy for com-
pleting this review (66 FR 16447, March 26,
2001). DOE now intends to prepare and issue
Sfor public comment a revised Draft EIS that



will focus on DOE's actions to decontaminate
West Valley facilities and manage wastes con-
trolled by DOE under the Project. DOE also
intends to issue a second EIS with the New York
State Energy Research and Development
Authority as a joint lead agency, that would
Jfocus on site closure and/or long-term steward-
ship at West Valley.

The Nuclear Regulatory Commission has devel-
oped decommissioning criteria for the West
Valley Demonstration Project site. The
Commission has issued a policy that would
apply the License Termination Rule (10 CFR
20, Subpart E), which sets the decommission-
ing requirements for all NRC licensees, as
decommissioning criteria for the West Valley
Demonstration Project site. Following comple-
tion of the EIS and identification of a preferred
alternative, NRC will verify that the criteria
proposed by DOE are within the License
Termination Rule, and will prescribe specific
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criteria for the site (67 FR 5003, February 1,
2002).

logic R i
Yucca Mountain

at

The Nuclear Waste Policy Act, as amended (42
USC 10101 et seq.), establishes a process for
determining whether to recommend the site to
the President for development of a repository.
As part of this decisionmaking process, DOE is
to undertake the physical characterization of the
Yucca Mountain site. Upen the Secretary of
Energy’s recommendation for approval of the
site and the President’s determination that the
site is qualified for an application for construc-
tion authorization, the Nuclear Waste Policy Act,
as amended, directs the President to submit a
recommendation of the site to Congress. Within
60 days of the day the President recommends the
site, the Governor and Legislature of the State of
Nevada can submit a notice of disapproval of the
site to Congress. If the Governor and Legislature

|'
:
|
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Background

do not submit a notice of disapproval within 60
days, the site designation becomes effective. If
they submit a notice of disapproval, the site is
disapproved unless Congress then passes a reso-
lution approving the repository site during the
first period of 90 calendar days of continuous
session.

Section 114(d) of the Act instructs the Nuclear
Regulatory Commission to limit the first reposi-
tory to emplacement of a quantity of spent
nuclear fuel containing 70,000 metric tons of
heavy metal (MTHM) or a quantity of solidified
HLW resulting from reprocessing that amount of
spent nuclear fuel until a second geologic repos-
itory is in operation. Current projections of the
spent nuclear fuel and HLW inventories from
civilian and government sources exceed 70,000
MTHM.

In a report required by Section 8 of the Nuclear
Waste Policy Act of 1982 (Public Law 97-425),
the Secretary of Energy was required to recom-

mend to the President whether defense HLW -

should be disposed of in a geologic repository
with commercial spent nuclear fuel. Table 1-1
of that report, An Evaluation of Commercial
Repository Capacity for the Disposal of Defense
High-Level Waste (DOE 1985), provided
MTHM equivalence for HLW.

The MTHM quantity for spent nuclear fuel is
determined by the actual heavy metal content of
the fuel. The Nuclear Waste Policy Act also
specifies that the 70,000 MTHM limitation as it

Metric Tons of Hea(xy Metal
(MTHM)

Quantities of unirradiated and. spent .
nuclear fuel and targets are traditionally -
expressed in terms of metric tons of
heavy metal (typically uranium), exclusive
of other materials, such as cladding,
alloy materials, and structural materials.
A metric ton equals approximately
2,200 pounds. Section 6.3.2.4 of this
EIS more fully describes issues related
to MTHM.

DOE/EIS-0287
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applies to HLW is to be determined by the
«...quantity of solidified high-level radioactive
waste resulting from the reprocessing of such a
quantity of spent nuclear fuel....” That method
of determining an MTHM “equivalence” does
not recognize the differences in radiological con-
tent between spent nuclear fuel and HLW.

DOE would emplace 10,000 to 11,000 waste
packages containing no more than 70,000
MTHM of spent nuclear fuel and HLW in the
repository. Of that amount, 63,000 MTHM
would be spent nuclear fuel assemblies that
would be shipped from commercial sites to the
repository. The remaining 7,000 MTHM would
consist of about 2,333 MTHM of DOE spent
nuclear fuel, and approximately 8,315 canisters
(the equivalent of 4,667 MTHM) of HLW that
DOE would ship to the repository (DOE 2002a).
To determine the number of canisters of HLW
included in the waste inventory, DOE used 0.5
MTHM per canister of defense HLW. DOE has
recognized that determination of appropriate
MTHM equivalence was necessary, therefore,
DOE considered several equivalency techniques,
including the method based on spent nuclear fuel
reprocessed, a method based on total radioactiv-
ity in the material, and a method based on
radiotoxicity (Knecht et al. 1999). For a brief
description of these techniques see Chapter 6 of
this EIS. Though DOE has recognized these
other equivalency techniques; DOE has used the
0.5 MTHM per canister. approach since 1985
(DOE 1985). '

DOE is continuing to conduct site characteriza-
tion activities at Yucca Mountain to determine
whether that site is suitable for geologic disposal
of spent nuclear fuel and HLW. For status of
Yucca Mountain site approval process, see
Section 2.3.1: EIS for a Geologic Repository
Jor the Disposal of Spent Nuclear Fuel and
High-Level Radioactive Waste. at Yucca
Mountain. Final technical standards for the
HLW to be disposed of in the geologic repository
are not yet available. Analyses in the repository
EIS and other DOE National Environmental
Policy Act documents and decisions based on
these analyses regarding management of spent
nuclear fuel and HLW are based on the best
available knowledge regarding these draft tech-
nical standards.. DOE evaluated alternative




treatments for the mixed HLW at INEEL based
on the current waste acceptance criteria for the
proposed geologic repository (DOE 1996d,
1999c; TRW 1997).

225 LEGAL REQUIREMENTS
FOR HIGH-LEVEL WASTE
MANAGEMENT

Environmental restoration and waste manage-
ment activities at the INEEL are subject to a
number of laws and regulations that apply to the
treatment, storage, and disposal of wastes, and
the determination of cleanup standards and
schedules. This section discusses the specific
requirements for management of mixed HLW
and disposition of associated facilities at INTEC.
This information is repeated in Chapter 6,
Statutes, Regulations, Consultations and Other
Requirements, which also provides supplemen-
tal information on environmental regulations and
DOE’s compliance status.

Federal and state requirements for the manage-
ment of mixed HLW and disposition of associ-
ated facilities at INTEC include those
established under:

s Atomic Energy Act
*  Nuclear Waste Policy Act

«  EPA Environmental Radiation
Protection Standards

» Resource Conservation and Recovery
Act

»  Comprehensive Environmental
Response, Compensation, and Liability
Act

* Idaho Settlement Agreement/Consent
Order :

* Notice of Noncompliance Consent
Order.

+ Site Treatment Plan (under the Federal
Facility Compliance Act)
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Table 2-1 identifies site-specific agreements
between DOE and the State of Idaho that affect
the management of mixed HLW and disposition
of associated facilities at INTEC. The table also
provides a summary of the specific milestones
and their current status. '

Atomic Energy Act

The Atomic Energy Act of 1954 (42 USC 2011,
et seq.) establishes responsibility for the regula-
tory control of radioactive materials including
radioactive wastes. Pursuant to the Atomic
Energy Act, DOE established a series of Orders
to protect health and minimize danger to life or
property from activities at its facilities.

Potential exists for Congress to direct the
Nuclear Regulatory Commission to assume reg-
ulatory authority over DOE facilities in the time-
frame of the activities analyzed in this EIS.
DOE has engaged in joint pilot projects with the
Nuclear Regulatory Commission to assess the
feasibility of Nuclear Regulatory Commission
regulation at DOE facilities. Based on these
pilot projects, DOE has identified a number of
unresolved issues that should be evaluated fur-
ther. Because DOE is not actively pursuing
Nuclear Regulatory Commission regulation of
DOE’s facilities, the effects of Nuclear
Regulatory Commission regulation of DOE-ID
facilities, if any, are not discussed in this EIS
(Richardson 1999a,b,c,).

Nuclear Waste Policy Act

The Nuclear Waste Policy Act of 1982, as
amended (42 USC 10101 et seq.), established a
national policy for disposal of HLW and spent
nuclear fuel in a geologic repository.

EPA Environmental Radiation

Protection Standards

In 1993, EPA issued "Environmental Radiation
Protection Standards for the Management and
Disposal of Spent Nuclear Fuel, High-Level, and
Transuranic Waste," codified in 40 CFR 191.
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Table 2-1. Agreements between DOE and the State of Idaho for operations at INTEC.

Agreement

\

Summary of milestones

Status of milestones/comments

1992 Consent Order, and
Amendments, Resolving a 1990
Notice of Noncompliance
under RCRA

(Notice of Noncompliance
Consent Order)

1994 Modification to Notice of
Noncompliance Consent Order

1995 Settlement
Agreement/Consent Order,
resolving the cases of Public
Service Co. of Colorado v. Batt
and United States v. Batt

DOE/EIS-0287

DOE must cease use of the five pillar
and panel tanks by March 31, 2009

DOE must cease use of remaining
tanks'by June 30, 2015

DOE must close the calciner if
operation is not commenced by January
1, 1993, or operation is discontinued
for three consecutive years

DOE must calcine all liguid HLW by
January 1, 1998

DOE must evaluate and select
treatment technologies for SBW and
calcine by June 1, 1995

DOE shall complete the process of
calcining all the remaining liquid HLW
by June 30, 1998 .

DOE shall commence calcination of
SBW by June 1, 2001

Begin negotiation of a plan and
schedule for treatment of calcined
waste by December 1999

Complete calcination of SBW by
December 31, 2012

Treat all HLW currently at INEL so
that it is ready to be moved out of
Idaho for disposal by a target date of
2035.
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This Consent Order has been
modified three times to reflect
changes agreed upon between the
State and DOE. None of these
milestones is currently in effect.

The deadline for completing
calcination of liquid HLW was
changed to June 30, 1998 by the
1995 Settlement
Agreement/Consent Order.

DOE met this milestone with the
issuance of the SNF & INEL EIS
Record of Decision in May 1995.

DOE completed calcination of the
remaining liquid HLW in February
1998, by lowering the liquid level to
the greatest extent possible by use
of existing equipment, in
accordance with the second
modification to the Notice of
Noncompliance Consent Order
paragraph VIILG.

DOE met this milestone by
commencing calcination of SBW in
February 1998.

In conjunction with this EIS, DOE
and the State of Idaho commenced
negotiation for treatment of
calcined waste in September 1999.

DOE is currently in compliance with
this Settlement Agreement/Consent
Order. Ability to meet commitments
for calcination may be affected by
subsequent decisions regarding
treatment technologies and disposal
requirements.




Table 2-1. Agreements between D

(continued).
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OE and the State of Idaho for operations at INTEC

Agreement

Summary of milestones

Status of milestones/comments

1998 Modification to Notice of -
Noncompliance Consent Order

DOE must cease use of the pillar and
panel vault tanks by June 30, 2003

DOE must cease use of the remaining
tanks by December 31, 2012

Closure plans developed for these
tanks will address the remaining heel
and vaults, and the use of these tanks
and equipment for closure including
any flushing or other cleaning of the
tanks

DOE shall submit a closure plan for

at least one pillar and panel vault tank

by December 31, 2000

DOE must place the calciner ina

standby mode by April 30, 1999, unless

and until a hazardous waste permit is

received. DOE will determine on June

1, 2000 whether to operate or not and
submit a schedule for closure or for
permitting
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These milestones are in effect,
except for the requirement
regarding operation of the calciner
(see below). DOE and the State
of Idaho have agreed to define
“cease use” as emptying the tanks
to their heels (i.e., the liquid level
remaining in each tank after
lowering to the greatest extent
possible by use of the existing
transfer equipment). DOE intends

_to segregate newly generated

liquid waste in 2005. DOE could
employ RCRA-compliant storage
after 2012, if necessary .

DOE submitted a closure plan for
two tanks in December 2000.

The date for operation of the
calciner was extended to June 1,
2000 by the 1999 Modification to
the Notice of Noncompliance
Consent Order.
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Table 2-1. Agreements between DOE and the State of Idaho for operations at INTEC

(continued).

Agreement

Summary of milestones

Status of milestones/comments

1999 Modification to Notice of
Noncompliance Consent Order

The date for operation of the calciner is

extended to June 1, 2000

Begin, by June 7, 1999, submitting
monthly calciner air emission reports

DOE placed the calciner in
standby prior to the extended
deadline of June 1, 2000.
Shutdown activities included
flushing the system. DOE
submitted a two-phased, partial

. closure plan on August 29, 2000,

Jor the calciner portion of the New
Waste Calcining Facility that is
consistent with the Consent Order
milestone and 40 CFR 265.112(a).
The closure plan describes and
accommaodates the EIS decision-
making process and schedule. If
DOE decides in the Record of
Decision for this EIS to upgrade
and permit the calciner, DOE
would modify the closure plan
accordingly through the
permitting process.

The potential lack of availability of
the calciner after June 1, 2000
could impact the milestone for
completion of calcination by
December 31, 2012.

DOE began the monthly
submittals to the State of Idaho by
June 7, 1999 and continued until

until one month after the calciner is

placed in standby

one month after the calciner was
placed in standby.

- Complete a plan and schedule for

inspection and corrosion coupon
evaluation of the tanks by November

15, 1999

DOE met this milestone by
submitting the plan and schedule
to the State of Idaho by November
15, 1999.

These standards provide for isolation of the
radioactive portion of the waste in order to limit
releases to the environment, including releases
to underground sources of drinking water, for
10,000 years after disposal. This regulation
‘would be generally applicable to the disposal of
HLW or transuranic waste into any disposal sys-
tem other than the proposed geologic repository
at Yucca Mountain, which is exempt from these
standards because site-specific standards (40
CFR 197, “Environmental Protection Standards
for Yucca Mountain, Nevada”) have been devel-
oped. These standards may therefore be appli-
cable to residual materials left in the tanks or
bins at INTEC if DOE determines the residue
will be managed as HLW or transuranic waste.

DOE/EIS-0287
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On June 13, 2001 (66 FR 32074), EPA promul-
gated “Environmental Radiation Protection
Standards for Yucca Mountain, Nevada” codi-
fied in 40 CFR 197. These regulations contain
the site-specific public health and safety stan-
dards governing storage or disposal of radioac-
tive material within the proposed repository at
Yucca Mountain. .-

Resource Conservation and
Recovery Act/ldaho Hazardous Waste

Management Act

The mixed HLW, mixed transuranic waste/SBW,
and associated wastes managed at INTEC con-

v




tain a combination of “characteristic” (e.g., toxic
or corrosive) and “listed” hazardous wastes that
are regulated under RCRA (DOE 1998a).
RCRA requires regulated wastes to be treated in
- accordance with the applicable land disposal
restrictions treatment standards before disposal.
A technology for treatment of the waste that does
not comply with all of the applicable treatment
standards could only be used if a treatment vari-
ance or determination of equivalent treatment
were obtained.

The treated waste forms (HLW and any
transuranic or low-level wastes) would still be
considered "mixed waste” under RCRA.
Under the current waste acceptance criteria
(DOE 1999¢c), DOE would not accept RCRA-
regulated HLW at the potential geologic repos-
itory at Yucca Mountain. It would be necessary
Jfor DOE to obtain a "delisting" for the treated
HLW or obtain a RCRA permit for the reposi-
tory. The Waste Isolation Pilot Plant is per-
mitted to receive certain RCRA-regulated
transuranic wastes. However, it may be neces-
sary to modify the Waste Isolation Pilot Plant's
RCRA permit, or seek a delisting, in order to
dispose of the transuranic waste portion of the
INTEC waste. INEEL has no mixed low-level
waste disposal capacity. Consequently, any
mixed low-level waste fraction would need to be
treated to meet land disposal restriction stan-
dards and delisted prior to onsite disposal.
Further, DOE’s Record of Decision for the
Waste Management PEIS states that Hanford
or the Nevada Test Site would serve as the
regional disposal fucilities for DOE’s mixed
low-level waste. These offsite disposal options
along with available commercial facilities

would be considered for any INEEL mixed low-

level waste treated to meet land disposal restric-
tion standards but not delisted.

The existing INTEC waste management facili-
ties are regulated by the Idaho Department of
Environmental Quality and EPA as “interim sta-
tus” facilities under RCRA. The major existing
HLW facilities addressed by this EIS that are
regulated under RCRA include:

+ Tank Farm

* Calcined Solids

Storage Facilities
(bin sets) »
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» New Waste Calcining Facility calciner
*  Process Equipment Waste Evaporator

+ Liquid Effluent Treatment & Disposal
Facility

The Idaho Hazardous Waste Management Act
regulates operations and closure of these facili-
ties. New treatment facilities to implement
DOE’s decisions based on this EIS would also be
regulated under RCRA.

Comprehensive Environmental
Response, Compensationl and

Liability Act

CERCLA, as amended by the Superfund
Amendments and Reauthorization Act (42 USC
9601 et seq.), provides a statutory framework for
cleaning up waste sites containing hazardous
substances and provides an emergency response
program in the event or threat of a release of a
hazardous substance to the environment. The
INEEL was placed on the National Priorities List
in 1989 due to confirmed releases of contami-
nants to the environment. The State of Idaho,
EPA, and DOE signed a Federal Facility
Agreement and Consent Order in 1991 that out-
lines a process and schedule for conducting
investigation and remediation activities at the
INEEL. To better manage the investigation and
cleanup, the Agreement divides the INEEL into
10 Waste Area Groups.

Facility disposition decisions under this EIS
must be coordinated with the INEEL
Environmental Restoration Program’s Record of
Decision under CERCLA for Waste Area
Group 3. Waste Area Group 3 is an area con-
taining suspected release sites designated for
investigation under the INEEL Federal Facility
Agreement and Consent Order which encom-
passes the INTEC area.

Notice of Noncompliance
Consent Order

In 1992, DOE and the Idaho Department of
Health and Welfare signed a consent order to
resolve the Notice of Noncompliance issued by
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EPA Region 10 on January 29, 1990 (Monson
1992). This Notice of Noncompliance Consent
Order addresses concerns regarding the RCRA
secondary containment requirements for the
INEEL HLW tanks by prescribing dates by
which the tanks must be removed from service.
In accordance with this Consent Order and an
August 18, 1998 modification (Cory 1998), five
of the tanks known as pillar and panel tanks must
be removed from service (“cease use™) on or
before June 30, 2003 and the remaining tanks on
or before December 31, 2012. DOE-ID and the

Idaho Department of Environmental Quality

have agreed to define “cease use” as emptying
the tanks to their “heels” (Cory 1998). A third
modification to the Consent Order on April 19,
1999 (Kelly 1999) further stipulates that DOE
must place the New Waste Calcining Facility
calciner in a standby mode by June 1, 2000
unless the facility receives a hazardous waste
permit for continued operation. DOE placed the
calciner in standby prior to the deadline of
June 1, 2000 and submitted a two-phased, par-
tial closure plan on August 29, 2000, for the
calciner portion of the New Waste Calcining
Facility that is consistent with the Consent
Order milestone and 40 CFR 265.112(a). If
DOE decides in the Record of Decision for this
EIS to upgrade and permit the calciner, DOE
would modify the closure plan accordingly
through the permitting process.

Settlement Agreement/
Consent Order

In October 1995, the State of Idaho, the
Department of the Navy, and DOE settled the
case of Public Service Company of Colorado v.
Batt, involving the management of spent nuclear
fuel at INEEL. The resulting Consent Order
(USDC 1995) requires DOE, among other
things, to:

» Complete calcination of all remaining
non-sodium bearing liquid mixed HLW
by June 1998 (completed February
1998)

»  Start negotiations with the State of Idaho
by December 31, 1999 regarding a plan
and schedule for treatment of calcined
waste (begun September 1999)

DOE/EIS-0287

« Start calcination of liquid mixed
transuranic waste/SBW by June 2001
(begun February 1998)

+ Complete calcination of liquid mixed
transuranic waste/SBW by December
2012

o Treat all HLW currently at INEEL so
that it is ready to be moved out of Idaho
Sor disposal by a target date of 2035

The Settlement Agreement/Consent Order also
addresses the potential that the National
Environmental Policy Act process may result in
selection of an -action that conflicts with the
actions in the Agreement. In that event, Section
J.4 of the Agreement provides a process where
DOE may request a modification to the
Settlement Agreement requirements to conform
to the selected actions. :

Site Treatment Plan

Under the Federal Facility Compliance Act of
1992, DOE was required to enter into an agree-
ment with the State of Idaho as to how it would
attain compliance with applicable treatment
requirements for mixed wastes at INEEL. The
Site Treatment Plan (DOE 1998a) sets forth the
terms and conditions with which DOE must
comply to satisfy the land disposal restrictions
applicable to the hazardous components of the
mixed wastes at INTEC. The Plan proposes
treatment of mixed HLW and mixed transuranic
waste/SBW by calcination through the New
Waste Calcining Facility and a new Remote-
Handled Immobilization Facility for processing
the waste into forms suitable for disposal. In
accordance with provisions of the Site Treatment
Plan, these waste treatment proposals are
updated annually by DOE.

2.3 EIS Scope and Overview |

This EIS examines potential environmental
impacts associated with managing mixed HLW
and mixed transuranic waste/SBW and closing
the HLW management facilities at INTEC. The
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National Environmental Folicy Act

A thorough understanding of environmental impacts that may occur when implementing
Eroposed actions is a key element of Department of Energy decision-making. The National

nvironmental Policy Act provides Federal agency decision-makers with a process to con-
sider potential environmental consequences (beneficial and adverse) of proposed actions
and alternatives before agencies make decisions. An important part of this process is the
opportunity for the public to learn about and comment on proposed agency actions before
a decision is made.

The Act requires Federal agencies to consider the potential environmental impacts of their
proposed major actions before implementing them. If a proposed action could have a sig-
hificant impact on the environment, the agency must prepare an Environmental Impact
Statement.

Comment Period:
regulatory minimum 45-day

Environmental Impact Statement:
A detailed environmental analysis for any A

proposed major Federal action that
could significantly affect the quality of
the human environment. A tool to assist
in decision-making, it describes the posi-
tive and negative environmental effects
of the proposed undertaking and alter-
natives. A draft EIS Is issued; followed
by a final EIS. )

An early and open process in which the
public is invited to participate in identify-
ing issues and alternatives to be consid-
ered in this EIS. DOE allows a minimum
of 30 days for the receipt of public com-
ments.

Alternatives:

A range of courses of action that would
meet the agency’s purpose and need for
action. Council on Environmental Quality
regulations require that an EIS consider
a No Action Alternative.

period for public review of a draft
EIS during which the public may
comment on the environmental
analyses and suggest revisions or
additional issues or alternatives to
be evaluated in the final EIS. The
agency considers these comments
in its preparation of the final EIS.

Record of Decision:

" A public record of the agency deci-
sion, issued no sooner than 30 days
after publication of a final EIS. It
describes the decision, identifies
the alternatives (specifying which
were considered environmentally
preferable) and the factors bal-
anced by an agency in making its
decision. ‘

EIS also includes an alternative under which the
Idaho HLW would be treated at the Hanford Site.

The EIS has been prepared in accordance with
requirements established under the National
Environmental Policy Act of 1969, as amended
(42 USC 4321 et seq), the Council on
Environmental Quality (40 CFR 1500 et seq.),
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and DOE (10 CFR 1021). In addition, this EIS
seeks to fulfill the objectives of the National
Environmental Policy Act as discussed in the
Western Governors® Associations’ Policy
Statement (WGA 1996).

A key element of DOE decisionmaking is a thor-
ough understanding of environmental impacts
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that may occur when implementing a proposed
action. DOE, with the State of 1daho as a coop-
erating agency, has prepared this EIS to (1)
assess various treatment and disposal alterna-
tives and (2) provide the necessary background,
data, and analyses to help decisionmakers and
the public understand the potential environmen-
tal impacts of each alternative. DOE will present
its decision in a Record of Decision, which will
be issued after the EIS is complete.

During DOE’s initial activities preparing this
EIS, it became apparent that the State of Idaho
has special expertise and perspectives that can
assist DOE in its data gathering and analysis
activities. From the perspective of DOE, it was
advantageous to obtain input from the State on
the regulatory implications of implementing the
various alternatives considered in the EIS as
early as possible in the process. From the State’s
perspective, early consideration of these regula-
tory implications and consideration of the tech-
nical aspects of the alternatives by State experts
would improve the EIS and facilitate DOE’s
progress toward meeting the legal requirements
of the Idaho Settlement Agreement/Consent
Order, a goal the State has a very strong interest

in seeing met. Among other things in the Idaho’

Settlement Agreement/Consent Order, DOE
agreed to evaluate alternatives for the treatment
of mixed HLW and #o treat all mixed HLW at
INEEL so that it is ready to be moved out of
Idaho for disposal by a target date of 2035. This
EIS will help DOE make informed decisions
about how best to carry out these activities.

Agencies that agree to work together on an EIS
can do so formally in several different ways
(40 CFR 1501 et seq.). Accordingly, on
September 24, 1998, the State of Idaho and DOE
entered into a Memorandum of Understanding in
which both parties agreed that the most effective
relationship would be one in which DOE serves
as “Lead Agency” and the State serves as the
“Cooperating Agency.”

2.3.1 OTHER RELATED NEFPA AND
CERCLA REVIEWS ‘

DOE must manage the HLW generated at facili-
ties across the country that were involved in the
processing of spent nuclear fuel. Under current
DOE plans, certain types of waste would be dis-
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posed of at geologic repositories, such-as the
Waste Isolation Pilot Plant for defense
transuranic waste or the potential repository at
Yucca Mountain for HLW and spent nuclear
fuel. DOE must formulate alternatives for man-
agement of mixed HLW and mixed transuranic
waste/SBW at INTEC that are consistent with
alternatives considered in other EISs that relate
to INEEL. Consistency means that the Idaho
HLW & FD EIS should reasonably take into
account activities considered in other EISs that

What is Road Ready?

The Settlement Agreement/Consent Order
states that “DOE shall accelerate efforts to
evaluate alternatives for the treatment of
calcined waste so0 as to put it in a form suit-
able for transport to a permanent repository
or interim storage facility outside 1daho.” In
this EIS, DOE uses the term “road ready” to
describe the condition the waste must be in
60 that it can be transported out of ldaho
and be accepted by a designated storage or
disposal facllity.

In order to be “road ready” to leave [daho, the
mixed HLW must meet the appropriate regu-
latory requirements for shipping radioactive
waste over U.S. highways or rail systems.
Meeting. requlatory reguirements includes
putting the treated waste into a canister
that can then be overpacked within a trans-
portation cask. The transportation cask will
be designed for protection during hormal,
incident-free transportation, as well as pro-
tection from accident conditions. In order to
be accepted by a designated storage or dis-
posal facility, the waste must meet the spe-
cific waste acceptance criteria of that
facility.

For example, the waste acceptance criteria
for HLW at the potential Yucca Mountain
repository are being developed by DOE. These
criteria include performance assessment
standards, such as how much heat can be
generated over time, safety analysis con-
cerns, and any other requirements that NRC,
the licensing authority, determines are
appropriate.




may affect the management of wastes or disposi-
tion of facilities at INEEL.

An EIS may use previously developed informa-
tion and analyses by “tiering” from other EISs.
This EIS will use and supplement, as necessary,
the information contained in the Programmatic
Spent Nuclear Fuel Management and Idaho
National Engineering Laboratory
Environmental  Restoration and  Waste
Management Programs EIS (SNF & INEL EIS)
(DOE 1995) and the Final Waste Management
PEIS for Managing Treatment, Storage, and
Disposal of Radioactive and Hazardous Waste
(Waste Management PEIS) (DOE 1997b).

Volume 2 of the SNF & INEL EIS is a sitewide
EIS for the INEEL that assessed impacts from
environmental restoration and waste manage-
ment actions that may be taken over a 10-year
period from 1995 to 2005. Volume 2 analyzed
the potential environmental impacts associated
with ongoing mixed HLW treatment, storage,
and management operations at the INEEL. Ina
Record of Decision based on the SNF & INEL
EIS (60 FR 28680; June 1, 1995), DOE decided
to resume operation of the New Waste Calcining
Facility calciner and to convert the mixed HLW
and mixed transuranic waste/SBW to calcine
prior to further treatment. DOE also decided to
construct a facility to treat the mixed HLW cal-
cine (and any remaining liquid waste) in accor-
dance with RCRA requirements and on a
schedule to be negotiated with the State of Idaho
under the Federal Facility Compliance Act. In
addition, DOE would install special equipment
in the Tank Farm to rinse the tanks’ interior walls
and remove the tank heels in preparation for clo-
sure.

Initially, DOE had questions regarding the
ability of bin set I (one of seven bin sets avail-
able for the storage of mixed HLW calcine) to
meet current seismic design standards, and if
confirmed, DOE may have been required to
move mixed HLW calcine from bin set 1 to bin
set 6 or 7. However, the resultant Unresolved
Safety Question concerning the structural
integrity of bin set 1 has been resolved and,
based on the Safety Analysis Report (DOE
2000a), the mixed HLW calcine in bin set 1 will
not have to be transferred to another bin set.
However, DOE continues to evaluate the struc-
tural integrity of bin set 1.

ldaho HLW & FD EIS

This EIS analyzes the environmental impacts of
mixed HLW and mixed transuranic waste/SBW
management and facility disposition alternatives
that encompass a broader timeframe than the 10-
year period evaluated in Volume 2 of the SNF &
INEL EIS. Decisions under this EIS will include
(1) the future operational use of the New Waste
Calcining Facility calciner, (2) the type of sepa-
rations and/or immobilization technologies to be
used for the mixed transuranic waste/SBW and
mixed HLW at INTEC, and (3) methods for clo-
sure of HLW management facilities.

The Waste Management PEIS, issued in May
1997, is a DOE complex-wide study examining
the environmental impacts associated with man-
aging five types of radioactive and hazardous
wastes generated by past, present, and future
activities at sites located around the United
States. The five types of waste examined in the
Waste Management PEIS are low-level mixed
waste, low-level waste, transuranic waste, haz-
ardous waste, and HLW. The Waste Manage-
ment PEIS characterizes and identifies the
volumes of HLW at DOE facilities nationwide,
including the INEEL, and uses or updates infor-
mation presented in the SNF & INEL EIS. For
HLW, the Waste Management PEIS only evalu-

* ated the storage of immobilized HLW in canis-

ters; treatment and disposal of HLW were not
analyzed. The preferred alternative in the Waste
Management PEIS is for each of the four sites
(one of which is INEEL) to store its own im-
mobilized HLW canisters onsite until shipment
to a geologic repository for disposal. The
Record of Decision to proceed with DOE’s pre-
ferred alternative of decentralized storage for
immobilized HLW was issued August 26, 1999
(64 FR 46661). The storage of INEEL’s immo-
bilized HLW under the waste processing alterna-
tives in the Idaho HLW & FD EIS is consistent
with the HLW Record of Decision based on the
Waste Management PEIS.

The Waste Management PEIS Record of
Decision for disposal of low-level waste and
mixed low-level waste was issued February 25,
2000 (65 FR 10061). DOE has decided to
establish regional low-level waste and mixed
low-level waste disposal at two DOE sites:
Hanford and the Nevada Test Site. (The term
"regional" does not impose restrictions on
which DOE sites may ship waste to a disposal
site.) In addition, DOE will continue, to the
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extent practicable, disposal of onsite low-level
waste at INEEL, the Los Alamos National
Laboratory, the Oak Ridge Reservation, and
the Savannah River Site. INEEL and the
Savannah River Site also will continue to dis-
pose of low-level waste generated by the Naval
Nuclear Propulsion Program. This decision,
based on the Waste Management PEIS, does
not preclude DOE's use of commercial disposal
facilities, consistent with current DOE orders
and policy. The low-level waste fraction from
HLW processing at INEEL, Hanford, West

Valley, and Savannah River was specifically

excluded from the scope of the Waste
Management PEIS. This reflected an under-
standing that each site would specifically evalu-
ate these waste fractions as part of its
site-specific EIS. Therefore, as each site would
specifically evaluate the waste fractions as part
of its site-specific EIS, DOE has analyzed in
this EIS that low-level and mixed low-level
waste will be disposed of consistent with the
Waste Management PEIS Records of Decision.

In addition to the programmatic EISs described
above, other related National Environmental
Policy Act analyses that will be considered in the
Idaho HLW & FD EIS include: '

EIS for the Treatment and Management of
Sodium-Bonded Spent Nuclear Fuel (DOE
2000b) - This EIS, issued in July 2000, ana-
lyzes impacts of alternatives for treatment and
management of DOE's inventory of sodium-
bonded spent nuclear fuel, much of which is
stored at INEEL. This type of fuel contains
metallic sodium between the cladding and fuel to
improve heat transfer during reactor operations.
Treatment of this fuel may be needed prior to
disposal due to its reactive and pyrophoric char-
_acteristics. Sites analyzed for treatment of this
fuel are the Argonne National Laboratory - West
at the INEEL and the Savannah River Site. The
EIS for sodium-bonded fuel evaluates manage-
ment and treatment of some of the same types of
waste that are evaluated in the Idaho HLW & FD
EIS. The Record of Decision to proceed with
DOE's preferred alternative to electrometallur-
gically treat some of the sodium-bonded spent
nuclear fuel (e.g., fuel from Experimental
Breeder Reactor-II) at Argonne National

Laboratory-West was issued September 19, .

2000 (65 FR 56565). DOE also decided to con-
tinue to store some of the sodium-bonded spent
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nuclear fuel (fuel from Fermi-1) while alterna-
tive treatments are evaluated.

CERCLA Record of Decision for Waste Area
Group 3 — The INEEL CERCLA Program eval-
uated potential remedial actions. During that
evaluation, DOE identified discharges to the
existing percolation ponds at INTEC to be a
major factor in moving contaminants from the
vadose zone under INTEC to the Snake River
Plain Aquifer. Alternatives to the existing perco-
lation ponds were evaluated in Davison (1998),
including recycling, discharging to the Big Lost
River, evaporation ponds, and moving the perco-
lation ponds away from INTEC. DOE, through
the CERCLA Record of Decision for the
Operable Unit 3-13 portion of Waste Area Group
3 (DOE 1999d), decided to replace the existing
percolation ponds with new percolation ponds to
be constructed approximately 10,200 feet south-
west of the current percolation ponds. A
wastewater land. application permit application
for the new ponds was submiitted to the State of
Idaho in March 2000. In accordance with the
CERCLA Record of Decision, the existing
ponds are not expected to receive wastewater
after December 2003 and the new ponds are
planned to be operational by December 2003.
The impacts resulting from this decision and
other remedial actions at INTEC carried out by
the INEEL CERCLA Program are presented as
cumulative impacts in this EIS.

The Waste Isolation Pilot Plant Disposal Phase
Final Supplemental EIS (DOE 1997d) - This
supplemental EIS analyzes the treatment and
storage of transuranic waste and disposal of such
waste at the Waste Isolation Pilot Plant near
Carlsbad, New Mexico. The final supplemental
EIS was issued in September 1997. The Record
of Decision for disposal of transuranic waste at
the Waste Isolation Pilot Plant (63 FR 3624) was
issued January 23, 1998. That decision calls for
disposal of up to 175,600 cubic meters of
transuranic waste at the Waste Isolation Pilot

Plant after treatment, as necessary, to meet the
waste acceptance criteria (Revision 5). A Record
of Decision for the facility locations of treatment
and storage of transuranic waste (63 FR 3629;
January 23, 1998), based on the Waste
Management PEIS, was issued at the same time.
Some radioactive waste at INTEC may be af-
fected by these transuranic waste management




decisions based on this supplemental EIS and the
Waste Management PEIS. '

EIS for a Geologic Repository for the Disposal
of Spent Nuclear Fuel and High-Level Radio-
active Waste at Yucca Mountain (DOE 2002a) -
DOE prepared a draft EIS for a geologic
repository at Yucca Mountain that evaluates
potential environmental impacts from the con-
struction, operation and monitoring, and even-
tual closure of the repository, including
potential long-term post-closure effects. A sup-
plement to the draft EIS was issued May 4,
2001 (66 FR 22540). This supplement to the
draft EIS addresses the latest repository design
information and the corresponding environ-
mental impact analyses. The final EIS was
completed in February 2002 (67 FR 9048,
February 27, 2002} and accompanied the
Secretary of Energy’s recommendation to the
President in early February 2002 as required
by the Nuclear Waste Policy Act (Abraham
2002a). The President submitted his recom-
mendation of the Yucca Mountain site to
Congress on February 15, 2002 (Bush 2002).
The Governor of the State of Nevada vetoed the
recommendation on April 8, 2002. On July 9,
2002, Congress passed a resolution affirming
the President’s decision to designate the Yucca
Mountain site for the repository. President
Bush signed the resolution on July 23, 2002. .

Final Environmental Impact Statement, Tank
Waste Remediation System (DOE 1996b) —
The Tank Waste Remediation System EIS evalu-
ated alternatives for retrieval, treatment, and dis-
posal of the Hanford tank wastes. The final EIS
was issued in August 1996, and DOE’s Record
of Decision was published February 26, 1997
(62 FR 8693). A supplement analysis (DOE
1998b) considered new information and data
obtained since the final EIS. The Tank Waste
Remediation System EIS is relevant to the Idaho
HLW & FD EIS because a portion of the inven-
tory of radioactive waste at INTEC is being con-
sidered for treatment at the Hanford Site.

Final Programmatic Environmental Impact
Statement for Accomplishing Expanded
Civilian Nuclear Energy Research and
Development and Isotope Production Missions
in the United States, Including the Role of the
Fast Flux Test Facility (NI PEIS) (DOE 2000c¢)
— The NI PEIS evaluated the environmental
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impacts of four alternative strategies for meet-
ing DOE's responsibility to ensure the avail-
ability of isotopes for medical, industrial and
research applications, meeting the nuclear
material needs of other Federal agencies, and
undertaking research and development activi-
ties related to development of nuclear power for
civilian use. In addition, the NI PEIS evalu-
ated the environmental impacts of permanently
deactivating the Fast Flux Test Facility at
Hanford. The NI PEIS included an alternative
to process irradiated neptunium-237 targets at
the Fluorinel Dissolution Process Facility at
INTEC, although that alternative was not pre-
ferred. The final NI PEIS was issued in
December 2000. The Record of Decision was
issued on January 26, 2001 (66 FR 7877).
DOE decided to use the existing infrastructure
to the extent possible and consider opportuni-
ties to enhance the existing facilities to maxi-
mize the agency’s ability to address future
mission needs.

2.3.2 OTHER ACTIONS

Prospective Coal Fired Power Plant - A coal
fired steam plant previously used for INTEC
heating may be converted to a commercial coal
fired power plant under a lease agreement with
a private entity. This possibility is being dis-
cussed within DOE and with prospective appli-
cants but at this point the action is considered
speculative. Before DOE decides to lease the
coal-fired plant, the private entity applicant
must fund the preparation an environmental
assessment (EA). DOE will release the EA for
public review before deciding whether an EIS -
is required or whether a finding of no signifi-
cant impact is appropriate, and before deciding
whether to lease the coal fired plant. It is
expected air emissions would be the primary
issue and that a new cumulative air impact
analysis for the INEEL would be conducted
and presented in the EA.

2.3.3 SCOPING PROCESS

The scoping process for this EIS began on
September 19, 1997, when DOE published in the
Federal Register its Notice of Intent to prepare
an EIS to evaluate alternatives for managing
HLW and associated radioactive wastes and
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facilities at INEEL (62 FR 49209). The Notice
of Intent included DOE'’s preliminary identifica-
tion of EIS issues.

In accordance with the Idaho HLW & FD EIS
Public Scoping Plan, DOE sponsored a number
of activities and worked with stakeholders to
identify new alternatives and issues and allow
for meaningful information exchange. The
activities included open houses; booths and dis-
plays at shopping malls throughout southern
Idaho; presentations to schools and civic groups;
individual briefings to key stakeholders such as
government and Tribal officials, interest groups,
site employees, and the INEEL Citizens
Advisory Board; and public scoping workshops.

Scoping workshops were conducted in Idaho
Falls and Boise, Idaho. DOE made announce-
ments in local newspapers and other media to
notify the public of these meetings. The work-
shops provided both formal and informal ways
for the public to express their views and obtain
information about the intended scope of the anal-
ysis. Participants worked in breakout groups to
identify issues and alternatives the EIS should
. address. These issues and alternatives were
entered as comments into the administrative
record, along with written comments and tran-
scriptions of personal interviews with stakehold-
ers. The scoping period ended November 24,
1997.

During the scoping process, DOE received more
than 900 comments addressing 49 categories
under 8 issues areas (DOE also considered 69
comments it received either before or after the
scoping period). The eight areas are:
(1) alternatives; (2) environment, safety, and
health; (3) legal, regulatory, and political;
(4) National Environmental Policy Act process
and public participation; (5) social, economic,
and cultural; (6) technical issues; (7) other; and
(8) out of scope. The key issues that were iden-
tified during the prescoping and scoping activi-
ties included:

Treatment Criteria — There is considerable
uncertainty regarding the proposed repository at
Yucca Mountain and the final technical stan-
dards for wastes that could be'disposed of there.
Given those uncertainties, determine what crite-
ria DOE should use to establish that the waste
form(s) produced are suitable for disposal in a
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geologic repository outside the State of Idaho
(i.e., that a “road ready” waste form has been
achieved).

Disposal -Ifa geologic repository is not avail-
able, determine what other disposal options exist
for HLW outside the State of Idaho.

Storage/Disposal in Idaho — Clearly examine
and explain any proposal to store or dispose of

treated waste over the Snake River Plain aquifer,

including performance-based or landfill closure
of the Tank Farm as opposed to clean closure.

Hazardous Constituents — Develop a strategy
for dealing with RCRA-regulated hazardous
constituents.

Technical Viability/Privatization — Demonstrate
in advance that the alternative selected will
work, (Stakeholders were cautious regarding
privatization of the proposed actions.)

Cost-risk benefits — The alternative selected
should reduce health and safety risks enough to
justify the cost of treatment and any additional
risk to workers posed by the treatment activities.

Funding - Cleanup of the INEEL site is impor-
tant, and the Federal government should seek
adequate funding to honor its commitments to do
s0. '

Compliance Concerns — Numerous, and in some
cases conflicting, compliance requirements exist
for the INEEL HLW management and facilities
disposition activities. These conflicts should be
clarified, and the compliance factors prioritized.
(The majority of the commentors support the
Settlement Agreement/Consent Order. Some
commentors advocated consideration of a “fully
compliant” alternative.)

The results of the scoping activities for this EIS
are documented in the Scoping Activity Report
(DOE 1998c). DOE has used the comments to
refine the alternatives and options analyzed in
this EIS as described in Chapter 3.

Subsequent to the scoping period, three DOE
documents with potential to influence this EIS
were subjected to public evaluation and com-
ment. These documents are (1) the Waste Area
Group 3 Remedial Investigation/Feasibility




Study (Rodriguez etal. 1997, DOE 1997¢),
(2) DOE’s  Office  of  Environmental
Management Remediation Plan for the DOE
Weapons Complex (DOE 1998d); and (3) the
AMWTP EIS (DOE 1999¢). To the extent that
public comments on these documents affect
issues within the scope of this EIS, they are
addressed.

2.3.4 PUBLIC COMMENT PROCESS ON
THE DRAFT ENVIRONMENTAL
IMPACT STATEMENT

DOE published the Notice of Availability of the
Draft EIS in the Federal Register on January
21, 2000 (65 FR 3432). The Notice of
Availability provided information on how the
public could obtain copies of the Draft EIS and
the locations, dates, and times of the public
hearings. The public was provided an opportu-
nity to comment at public hearings held in
Idaho Falls, Pocatello, Twin Falls, and Boise,
Idaho; Jackson, Wyoming; Portland, Oregon;
and Pasco, Washington. At these public hear-
ings, DOE officials and the Manager of the
State of Idaho INEEL Oversight Program pre-
sented overviews of the Draft EIS from their
respective points of view. Members of the pub-
lic were provided an opportunity to ask ques-
tions of the DOE and State representatives and
to provide oral and/or written comments on the
EIS. DOE initially established a 60-day public
comment period. In response to public
requests, DOE subsequently extended the pub-
lic comment period to 90 days (65 FR 9257,
February 24, 2000). DOE also held an addi-
tional public hearing in Fort Hall, Idaho.

DOE provided a variety of opportunities for the
public to review and comment on the Draft EIS.
In addition to the public hearings, other activi-
ties included radio announcements in four
Western states, newspaper advertisements in
nine states, distribution of Draft EIS informa-
tion to more than 1,400 individuals and organi-
zations in 27 states and the District of
Columbia, and briefings for interested groups
and individuals. Briefings were held with gov-
ernment and tribal officials, interest groups,
INEEL employees, DOE citizens advisory

boards in Idaho and Washington, and state and

Federal agencies.
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DOE received more than 1,000 comments from
about 100 individuals and organizations, all of
which have been considered in preparing the
Final EIS (See the Comment Response
Document, Chapter 11, which summarizes the
comments received and provides responses to
those summaries. See Appendix D for com-
ment documents.). In developing its responses,
DOE assembled a group including representa-
tives of the INEEL Citizen's Advisory Board,
Shoshone-Bannock Tribes, State of Idaho, and
the management and operating contractor for
INEEL to summarize key concerns identified
during the public comment period. Based on
these efforts, the key issues of concern to the
public include:

Preference for treatment alternatives -
Commentors expressed opinions in support of,
or against, various alternatives.

Calciner operations and thermal treatment -
Comments relating to operation of the New
Waste Calcining Facility generally fell into two
groups: those supporting the use of the cal-
ciner, and those who opposed its use. Although
commentors expressed a range of positions
relating to technologies (and thus alternatives)
that employ thermal treatment, many opposed
thermal treatment such as incineration.

Schedule for treatment - Some commentors
urged DOE to treat liquid waste first because it
represents a more serious threat to the environ-
ment than HLW calcine.

Reclassification of waste - Commentors were
divided in their positions as to whether waste
could or should be reclassified as mixed
transuranic waste.

Repository issues - Commentors expressed
concerns about the methods of calculating
MTHM, including the uncertainties about the
availability of the proposed repository for
INEEL HLW and the waste acceptance criteria
that precludes disposal of RCRA listed waste.

Impacts to air and water, including the Snake
River Plain Aquifer - Commentors generally
agreed that protection of air and water
resources, particularly the Snake River Plain
Aquifer, should be a primary concern.
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Public involvement - Commentors asked for
continuing opportunities to participate in mak-
ing decisions about HLW management.

Decision-making  and  obligations to
states/tribes versus funding constraints -
Commentors submitted a range of comments
relating to the costs of implementing the EIS
alternatives. Some recommended that costs not

_ be considered in decision-making while others

were concerned that the cost estimates provided
would result in biased decision-making or that
alternatives were biased because of high costs.
Commentors requested information about
Sunding and asked to be involved if DOE has to
re-prioritize cleanup and waste management
activities because of budget shortfalls.

Meeting agreements/requirements versus
making sound technical decisions -
Commentors were divided as to which should
receive a higher priority: expediting treatment
to meet Settlement Agreement/Consent Order
and regulatory milestones, or taking more time
to decide on an alternative that is potentially
more technically sound.

Honoring po{icies/agreements/treaties with
tribes - Shoshone-Bannock Tribe members
maintained that DOE must honor all its
promises to Native Americans.

DOE considered the public comments in the
preparation of this EIS. Some comments
resulted in changes to the EIS. Other com-
ments required responses to answer technical
questions, improve readers’ understanding, or
explain DOE policies. Some of the comments
addressed activities outside the scope of this
EIS (e.g., DOE actions that are unrelated or
being  evaluated in other National
Environmental Policy Act documentation).
These concerns were forwarded to the DOE
organizations responsible for these National
Environmental Policy Act evaluations. DOE
and the State of Idaho considered public com-
ments along with other factors such as pro-
grammatic need, health and safety, technical
Sfeasibility, and cost in arriving at their respec-
tive Preferred Alternatives.
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Consideration of public comments on the draft
EIS helps ensure the EIS provides information
to support decision making. This ELS has been
enhanced, as appropriate, in response to public
comments. These enhancements include, but
are not limited to, the following:

» Identification of the DOE and State of
Idaho Preferred Alternatives selected
based on consideration of public com-
ment and other information, such as .
DOE’s top-to-bottom review of the
Environmental Management Program
(Abraham 2002b).

e Sections discussing flood studies and
the potential for flooding were clari-
fied.

o  Appendix C.9 has been updated to
include the results of quantitative sen-
sitivity analyses of the effects of
changes in assumed time of grout fail-
ure, infiltration rate, and distribution
coefficients on the resulting radiation
dose to human recepfors.

» Sections of the EIS detailing the terms
of the Settlement Agreement/Consent
Order have been updated to be more
internally consistent and to update the
status of related milestones.

* A number of editorial changes were
made to the EIS to correct errors, and
to clarify discussions viewed by some
commentors as misleading.

2.3.5 OTHER INFORMATION AND
TECHNOLOGIES REVIEWED

Cost Analysis of Alternatives - Although a cost
report is not required as part of the National
Environmental Policy Act process, DOE pub-
lished a separate document, Cost Analysis of
Alternatives for the Idaho High-Level Waste
and Facilities Disposition Environmental
Impact Statement (or Cost Report) (DOE
2000d), at the time the Draft ELS was released.




National Academy of Sciences Assessment of
Alternatives - In January 1998, DOE requested
the National Academy of Sciences' National
Research Council to conduct an independent
review of the technologies being considered for
treatment of the mixed HLW calcine and the
mixed transuranic waste/SBW at INEEL.

In December 1999, the National Academy of
Sciences issued its report Alternative High-
Level Waste Treatments at the Idaho National
Engineering and Environmental Laboratory
(NAS 1999). This report addressed several
issues and provided recommendations, includ-

ing:

¢« The need for DOE to develop and
implement a sampling and characteri-
zation plan to obtain adequate charac-
terization data for mixed HLW and
mixed transuranic waste/SBW

» The need for DOE to conduct inte-
grated testing of waste processing steps

o The need for DOE to resolve waste
JSorm and disposal uncertainties

*  Recommendation to maintain interim
storage of mixed HLW calcine until it is
known where HLW can be sent, in
what waste form, and by what trans-
portation pathway :

*  Recommendation to confirm the useful
lifetime of bin sets for interim storage
. of mixed HLW

*  Recommendation to solidify mixed
transuranic waste/SBW as soon and as

simply as possible, without further cal-

cination

*  Recommendation to conduct a compar-
ative risk analysis to determine
" ” H
cost/benefit” of waste processing ver-
sus little or no processing

*. Recommendation to consider six addi-
tional treatment options for processing
mixed transuranic waste/SBW. The
recommended treatment options were
reviewed and evaluated by subject mat-
ter experts. Section 3.3.9 and Appendix
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B of this EIS provide information on
the results of the evaluation.

DOE considered the National Academy of
Sciences' report and its recommendations in its
analysis of the alternatives evaluated in this
EIS.

Tanks Focus Area Assessment of Techrologies - In
June 2000 the Tanks Focus Area, at DOE's
request, conducted an independent technical
review of a narrowed list of waste treatment
technologies under consideration by the DOE
Decision Management Team tasked with con-
ducting analyses and developing a recom-
mended preferred alternative for this EIS. The
Tanks Focus Area review focused on assess-
ments of. technical maturity, research and
development status, and identification of tech-
nology gaps and uncertainties. Their report
(TFEA 2000) provided the following recommen-
dations:

» Adopt vitrification as a baseline.

*  Pursue cesium ion exchange as an
option to backup vitrification.

e  FEliminate universal solvent extraction
Jrom further consideration.

*  Consider methods that maximize heel
solids retrieval, but not to the detriment
of meeting the Notice of
Noncompliance Consent Order mile-
stone to cease use of the HLW tanks by
December 2012,

»  Aggressively pursue completion of a
waste incidental to reprocessing deter-
mination for mixed transuranic
waste/SBW.

*  Consider a "phased" decision for cal-
cine treatment. Carry forward vitrifi-
cation and separations options to a
Sfuture decision date consistent with
plans to meet the 2035 "road-ready"”
compliance date in the Settlement
Agreement/Consent Order.

o Eliminate the Hot Isostatic Pressed
Waste Option.

DOE/EIS-0287
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In August 2000, the Tanks Focus Area also

conducted a follow-up independent technical

review (TFA 2001) of a proposed steam-reform-
ing treatment process for mixed transuranic
waste/SBW to determine its feasibility, applica-
bility, and cost realism, and provtded the fol-
lowing recommendations:

*  Maintain and pursue direct vitrifica-
tion as the baseline technology for
treating and immobilizing mixed
transuranic waste/SBW.

* Do not pursue further steam reforming

initiatives for treatment of mixed
transuranic waste/SBW to produce
waste forms for direct disposal in a
HLW geologic repository or at the
Waste Isolation Pilot Plant. '

o Follow a multi-step process with appro-
priate go/no go decision points to prop-
erly evaluate further steam reforming

of mixed transuranic waste/SBW to-
produce an interim solid form suitable

JSor subsequent vitrification.

e Consider the application of steam '

reforming to the treatment of the offgas
that would be generated by direct vitri-
fication of the mixed transuranic
waste/SBW.

DOE considered the Tanks Focus Area reports

and recommendations as a part of its analysis
of the EIS alternatives.

DOE  Management  Assessment  of
Alternatives - In September 2001 the DOE
Assistant  Secretary for Environmental
Management requested an assessment of the
preferred alternative recommended by the DOE
and State of Idaho Decision Management Team
and approved in October 2000. The assessment

DOE/EIS-0287

was to be conducted under the following
assumptions:

*  Sodium bearing waste may be managed
as mixed transuranic waste

~ o Treated SBW may be disposed of at
wIPP

e Calcine is an acceptable final waste
JSorm for disposal at the geologic repos-

itory
e Steam reforming is an acceptable treat-

ment technology for the SBW

o The mixed transuranic/SBW can be
grouted in place

The calciner may be operated in its pre-
sent interim status configuration.

The assessment team decided to add the Steam
Reforming Option to the Final EIS in response
to public and agency comment and additional

“information received from private sector indus-

try.

The option of containerizing the mixed HLW
calcine and shipping it to the geologic reposi-
tory was added to this EIS as part of the Non-
Separations Alternative in the Steam
Reforming Option.

The option of grouting the mixed
transuranic/SBW in place was eliminated from
detailed analysis in this EIS because the waste
would have to be removed from the tanks and
the process involved to neutralize and grout the
waste would result in a substantial increase in
waste volumes with no long term reduction in
risk to the environment.

The option of operating the calciner in its
interim status configuration is not included in
the detailed analysis in the Final EIS based on
programmatic considerations.
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s
j This chapter describes the alternatives
- for waste processing and facility disposi-
e , tion analyzed in this environmental

impact statement (EIS) as well as alter-
natives eliminated from detailed analy-
sis. As required by the Council on
Environmental Quality (CEQ) regula-
tions implementing the National
Environmental Policy Act (NEPA), a No
Action alternative is also included. This
chapter identifies the U.S. Department of
Energy’s (DOE’s) Preferred Alternative
as well as the State of Idaho's Preferred
Alternative, which is different from that
identified by DOE.

Some of the alternatives include one or
more options. The options are described
in the context of the alternative(s) they
Jall under, but could be used or com-
bined in a variety of ways.

The waste processing alternatives and
aoption(s) involved defermine the number
and types of facilities and residual con-
taminants that have to be addressed in a
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Jacility disposition alternative. The facility dis-
position alternatives describe possible scenar-
ios that could be used under each waste
processing alternative and option. Appendix B
describes the alternative selection process.

r n i

Each of the alternatives and options has an
associated timeline that takes into considera-
tion the time required for facility construction
and waste treatment. The alternatives also
identify, in the year 2005, DOE’s intent to divert
all newly generated liquid waste to tanks that
are compliant with state and federal regula-
tions. The legal requirements timeline shows
dates committed to by DOE, and compliance
dates  contained in the Settlement
Agreement/Consent Order and Notice of
Noncompliance Consent Order. For compari-
son, these timelines are shown on Figure 3-13.

The timeframe for the waste processing alterna-
tives analyzed in this EIS extends from the year
2000 through 2035. The year 2035 is when, in
accordance with the Settlement
Agreement/Consent Order, DOE must have all
high-level waste (HLW) treated and ready to be
shipped to a storage facility or repository outside
of Idaho, Specifically, this agreement requires
that all the liquid in the eleven 300,000-gallon,
below-grade tanks would be treated and ready to
be transported out of Idaho by a target date of
December 31, 2035.

The legal requirements timeline is shown below.
Interim milestones shown on this timeline repre-
sent key commitments DOE has made with
respect to management of the waste in the eleven
300,000-gallon below grade tanks and calcine in
the bin sets. First, the timeline reflects a com-
mitment by DOE to cease use of the five pillar

Legal Requirements Timeline
EIS ROD =

§§ : 3

Ceana Une Lo
Pillar and
)
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and panel tanks by June 30, 2003. Second, the
Settlement Agreement/Consent Order required
an EIS 1o evaluate and analyze alternatives for
treatment of calcined waste with a record of
decision in the year 2009. Third, the Settlement
Agreement/Consent Order specifies that calcina-
tion shall be complete by December 31, 2012.
Treatment of HLW can continue until 2035,
when it must all be ready to be moved out of
Idaho. However, if a storage facility or reposi-
tory is available before 2035, then DOE could
begin shipping the treated waste out of Idaho at
an earlier date.

Except for the No Action Alternative and a
slightly modified version, the Continued Current
Operations Alternative, timeframes for the
remaining waste processing alternatives adhere
to a completion date of 2035. However, the
timeframes  for  mixed  transuranic
waste/sodium bearing waste (SBW) treatment
under most of the EIS alternatives would not
meet the interim date of December 31, 2012.
These timeframes would be dictated by the
amount of time required to design, construct,
and operate treatment and storage facilities. In
these cases, DOE could employ regulatory-
compliant tanks in order to cease use of the
existing Tank Farm by December 2012. DOE
may be able to accelerate the schedule analyzed
in this EIS to meet the 2012 milestone, if suffi-
cient resources are made available.

For environmental consequence calculations,
waste processing alternatives analyzed in this
EIS assume that treated waste destined for stor-
age or disposal outside of Idaho will be ready for
shipment by 2035. Impacts associated with stor-
age of road ready HLW at the Idaho National
Engineering and Environmental Laboratory
(INEEL) are presented on an annual basis out to
the year 2095. From 2035 to 2095, DOE would
no longer be processing waste but would dispo-
sition facilities. For purposes of analysis, the

Treated Calclned —|
Waste Ready for w

ot o ere & :

NON CO = Notlce of Moncompllance Consent Onder; ROD = Record of Decivion; SAICO = Settl t Agremment/Conpent Oniar; SBW = Miwd transuranic wasta/SEW
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year 2095 was selected as the end of DOE's insti-
tutional control, which is in agreement with the
INEEL Comprehensive Facility and Land Use
Plan (DOE 1997) and the planning basis for
Waste Area Group 3 under the Comprehensive
Environmental Response, Compensation, and
Liability Act (CERCLA). Loss of institutional
control means DOE would no longer control the
site and therefore could no longer ensure that
impacts to the public are within established lim-
its. However, DOE will continue to ensure that
the future use and management of these lands
are in accordance with the Land Withdrawal
Public Land Orders and is statutorally required
to maintain controls on radioactive waste or
materials under its jurisdiction until such con-
trols are no longer needed.

In addition to the timeframes previously dis-
cussed, the Settlement Agreement/Consent
Order states: "In the event any required NEPA
analysis results in the selection after October 16,
1995, of an action which conflicts with any
action identified in this Agreement, DOE or the
Navy may request a modification of this
Agreement to conform the action in the
Agreement to that selected action. Approval of
such modification shall not be unreasonably
withheld." This allows for negotiations of
Settlement Agreement/Consent Order require-
ments based on actions selected under NEPA.

3.1 Waste Processing
Alternatives

DOE’s six waste processing alternatives and
their options for implementation are described in
Sections 3.1.1 through 3.1.6. For purposes of
analysis, DOE has broken down the actions to
implement each alternative and option into dis-
crete projects. There are multiple projects com-
prising an alternative or option. Some projects
are used repeatedly for the various alternatives
and options. Projects that are very similar
between alternatives and options are generally
represented by a single project. This modular
approach allows DOE, in its Record of Decision,
to select a waste processing method containing
elements of more than one alternative described
in this chapter, producing a hybrid alternative.
In general, the waste processing alternatives
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apply the same pretreatment (e.g., separations)
and treatment technologies to both the mixed
transuranic waste/SBW and mixed HLW cal-
cine. The products resulting from these differ-
ent technologies would be managed as
low-level, transuranic, or high-level wastes
based on their characteristics.

For any of the waste processing alternatives or
options the schedule could be accelerated to
meet the treatment of mixed transuranic
waste/SBW by 2012. A number of processes
would have to be accelerated, such as funding
would have to be available, so that conceptual
design could begin, followed by accelerated
permitting, procurement, and construction.

The major Idaho Nuclear Technology and
Engineering Center (INTEC) facilities that
would be constructed under the six waste pro-
cessing alternatives are presented in Table 3-1.
INTEC was selected for analysis as the site for
these waste processing facilities because of the
proximity to the Tank Farm, bin sets, and other
existing facilities required for the alternatives.
Proximity is important because it shortens piping
runs, increases efficiency of operations, and
minimizes areas where radioactive materials are
managed at the INEEL. For more detailed infor-
mation, see Appendix C.6, Project Information,
which describes the individual projects. Table
3-2 provides an overview of some of the key
attributes of the alternatives and options.
Section 5.2 describes the environmental impacts
of these alternatives.

3.1.1 NO ACTION ALTERNATIVE

The No Action Alternative (Figure 3-1) would
maintain the status quo as of the year 2000. It
assumes the calciner at the New Waste Calcining
Facility would remain in standby. The New
Waste Calcining Facility would not undergo
upgrades to make it compliant with the
Maximum Achievable Control Technology rule
for air emissions, and no additional mixed
transuranic waste would be calcined. The
Process Equipment Waste and High-Level
Liquid Waste Evaporators would continue oper-
ations to reduce the volume of mixed transuranic
waste and enable DOE to cease use of the five
pillar and panel tanks in the Tank Farm in 2003.
The mixed transuranic waste inventory at the

DOE/EIS-0287
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LEGEND FIGURE 3-1.
NGLW Newly generated liquid waste No Action Alternative.
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—
New Waste Calcining Facility

The New Waste Calcining Facility (CFP-659)
includes several treatment systems:
Calciner, Debris Treatment and Containment
Storage Building, and HEFA Filter Leach
System.

The calciner provides treatment of mixed
HLW and mixed transuranic waste/SBW by
calcination, resulting in conversion of the lig-
uid waste to a solid granular form. Before
calcination, the liquid waste is processed
through the Process Equipment Waste and
High-Level Ligquid Waste Evaporators (also
housed in Building CPP-659) for volume
reduction and concentration, which makes
the waste more amenable to. calcination.
Calcination of mixed transuranic waste/SBW
may involve the addition of aluminum nitrate
or other additives (approximately three vol-
umes of aluminum nitrate per volume of SBW)
to prevent the sodium and potassium
nitrates in the waste from clogging the cal-
cine bed at the current operating tempera-
ture. Operation of the calciner at elevated
temperature (600°C versus 500°C) may
reduce the need for these large amounts of
inert additives, increasing the mixed
transuranic waste/SBW processing rate and
reducing the volume of calcine produced.

The Notice of Noncompliance Consent Order
required the calciner be placed-in standby in
June 2000, pending DOE’s decision whether
to seek a permit or close the facility.
Upgrades to the offgas treatment system
would be required to comply with the
Maximum Ac?—:ievable Control Technology
standards. The alternatives in this EIS con-
sider whether to continue operating the cal-
ciner with the upgrades. Other operations at
the New Waste Calcining Facility described
below would continue independent of DOE's
decision regarding future calciner operations.

The HEFA Filter Leach System treats con-
taminated high-efficiency particulate air
(HEFA) filters, using chemical extraction to
remove radionuclides and hazardous con-
stituents. The system can treat both
transuranic and mixed low-level filters. After
leaching, the filters are packaged for dis-
posal. If the treated filters meet the appli-
cable performance standards, they are
disposed of as low-level waste. The leachate
generated by HEFA filter leaching is managed
in the INTEC liquid radioactive waste treat-.
ment system (Frocess Equipment Waste
Evaporator, Liquid Effluent Treatment and
Disposal Facility, and Tank Farm). The bot-
toms from the Frocess Equipment Waste
Evaporator system are sent to the Tank
Farm. The bottoms from the Liquid Effluent
Treatment and Disposal Facility are recycled
to the New Waste Calcining Facility or sent to
the Tank Farm pending final treatment (see
Figure 2-4, Current INTEC high-level waste
system simplified flow diagram) (DOE
1998a).

The Debris Treatment and Containment
Storage Unit comprises decontamination
cubicles, a spray booth, a decontamination
cell, and low-level decontamination room.
Several treatment technologies are currently
used to treat debris in accordance with the
RCRA debris treatment standards (40 CFR
265.45). These treatment technologies
include water washing, chemical washing,
high-pressure water and steam sprays, and
ultrasonic cleaning. The Debris Treatment

. and Containment Storage Unit will also pro-

vide treatment by liquid abrasive and/or car-
bon dioxide blasting and bulk washing. Liquid
wastes generated by the Debris Treatment
and Containment Storage Unit (such as
spent decontamination solution) are man-
aged in the INTEC liquid radioactive waste
treatment system.

time the High-Level Liquid Waste Evaporator
completes its operation in 2003 would remain in
the Tank Farm. Maintenance necessary to pro-
tect workers and the environment would con-
tinue, but there would be no major upgrades.
The mixed HLW calcine in bin set 1 would be
transferred to bin set 6 or 7, as described in the
Spent Nuclear Fuel Management and Idaho

DOE/EIS-0287

3-12

National Engineering - Laboratory
Environmental  Restoration and  Waste
Management Programs Final EIS (SNF & INEL
EIS) Record of Decision (60 FR 28680; June 1,
1995) or modifications would be made to miti-
gate stress on bin set 1. All mixed HLW calcine
would remain in the bin sets indefinitely. All
tanks available in the Tank Farm (i.e., all tanks




except the pillar and panel tanks) would be full
of mixed transuranic waste in approximately
2017. Other facilities depending on the capacity
of the Tank Farm for operation eventually would
be shut down due to their inability to discharge
liquid waste. Under this alternative, DOE would
not meet its commitment to cease use of the Tank
Farm by 2012 or to make its mixed HLW road
ready by 2035.

Facilities required for the No Action Alternative
include the bin sets, which would continue to
store the mixed HLW; the Tank Farm, which
would continue to store the mixed transuranic
waste; the High-Level Liquid Waste Evaporator,
which would continue to concentrate mixed
transuranic waste/SBW; and the Process
Equipment Waste Evaporator and the Liquid
Effluent Treatment and Disposal Facility which
would continue to evaporate mixed transuranic
waste (newly generated liquid waste). The
major facilities and projects required to imple-
ment the No Action Alternative are listed in
Appendix C.6.

3.1.2 CONTINUED CURRENT
OPERATIONS ALTERNATIVE

Under this alternative (Figure 3-2), current oper-

ations of all existing waste facilities and pro-
cesses would continue, including the New Waste
Calcining Facility, High-Level Liquid Waste
Evaporator, Process Equipment Waste
Evaporator, Liquid Effluent Treatment and
Disposal Facility, Remote Analytical Laboratory,
Tank Farm, and bin sets. The New Waste
Calcining Facility calciner which was placed in

standby in May 2000, in accordance with the -

Notice of Noncompliance Consent Order, would
be upgraded to comply with the Maximum
Achievable Control Technology air emissions
requirements. The upgrades would be com-
pleted by 2010. The Process Equipment Waste
and High-Level Liquid Waste Evaporators
would continue to operate to allow the pillar and
panel tanks to be taken out of service in 2003,
The upgraded New Waste Calcining Facility cal-
ciner would operate from 2011 through 2014 to
process the remaining liquid mixed transuranic
waste/SBW. :

After 2014, the New Waste Calcining Facility
calciner would operate as needed until the end of

313
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2016. Beginning in 2015, the mixed transuranic
waste (newly generated liquid waste) would be
processed through a cesium ion exchange col-
umn, evaporated, and grouted for disposal. The °
cesium-loaded resin would be dried and stored in
the bin sets.

Mercury removed directly from the offgas sys-
tem and treated would be disposed of as mixed
low-level waste. Mercury returned to the Tank
Farm from the offgas system during operation
of the calciner would be treated with the tank
heels and sent to the Waste Isolation Pilot Plant
for disposal.

As described for the No Action Alternative, the
calcine in bin set 1 would be transferred to bin

"set 6 or 7, or modifications would be made to

mitigate stress on bin set 1. The requirement to
treat all the HLW so that it would be ready for
shipment out of Idaho by 2035 would not be met
since the calcine would remain indefinitely in
the bin sets.

The major facilities and projects required to
implement the Continued Current Operations
Alternative are listed in Appendix C.6, except
for transportation projects, which are addressed
in Appendix C.5.

3.1.3 SEPARATIONS ALTERNATIVE

The fundamental feature of the Separations
Alternative is the use of chemical separation
methods to divide the HLW into two primary
final waste streams: a high-level waste fraction
suitable for disposal in a geologic repository and
a low-level waste fraction suitable for near-sur-
face disposal at the INEEL or another permitted
facility. Separating the waste decreases the
amount of waste that has to be shipped to a geo-
logic repository, saving needed space and reduc-
ing disposal costs. - Also, some costs and risks
associated with traﬁsportation of radioactive
materials to a repository would be decreased.
The characteristics and classification of the high-
level and low-level waste fractions would vary
with the type of separations processes that are
used. Because HLW would be separated into
fractions, DOE would need to perform a waste
incidental to reprocessing citation or evaluation
determination, before undertaking the separa-
tions process, to determine if the waste frac-

DOE/EIS-0287
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tions could be managed as low-level or
transuranic waste. For a discussion of the waste
incidental to reprocessing procedure see Section
6.3.2.2.

DOE has selected three options for implement-
ing the Separations Alternative: Full
Separations, Planning Basis, and Transuranic
Separations. The Planning Basis Option closely
resembles planning initiatives discussed in
Accelerating Cleanup: Paths to Closure (DOE
1998b) and is fully consistent with Settlement
Agreement/Consent Order milestones and the
SNF and INEL EIS Record of Decision (60 FR
28680; June 1, 1995), This alternative is similar
1o the Full Separations Option discussed below
but includes calcination of liquid mixed
transuranic waste/SBW by 2012 followed by
dissolution of the calcine for radionuclide parti-
tioning and immobilization.  The Full
Separations Option provides an opportunity to
directly treat the mixed HLW calcine and mixed
transuranic waste/SBW to their final waste
forms by eliminating the intermediate processing
step of calcination. This option also offers the
advantages of a reduced final waste form volume
(because the inert additives associated with con-
version of the liquid mixed transuranic
waste/SBW to calcine would not be used) and
decreased waste processing impacts. A third
option, the Transuranic Separations Option, was
included because of the uncertainty of availabil-
ity of a geologic repository for disposal of
INEEL HLW. This option would separate the
INEEL waste into its transuranic and low-level
waste fractions for disposal at the Waste
Isolation Pilot Plant and a low-level waste dis-
posal facility, respectively, eliminating the need
for road-ready storage.

The Separations Alternative includes a small
Separations Organic Incinerator for the treat-
ment of radioactively contaminated spent
organic solvents that would result from the sep-
arations process. A description of the
Separations Organic Incinerator (Project 118) is
in Appendix C.6.

3.1.3.1 Full Separations Option

The Full Separations Option would retrieve and
dissolve the calcine and separate it into high-
level and low-level waste fractions. Mixed

3-15
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transuranic waste/SBW and tank heels flushed
out of the tanks would be subjected to the same
separations process. This option would use a
chemical separations facility to remove cesium,
transuranics, and strontium from the process
stream. These constituents, termed the HLW
fraction, account for most of the radioactivity
and long-lived radioactive characteristics of
HLW and mixed transuranic waste/SBW. The
HLW fraction then would be vitrified, packaged
in Savannah River Site-type stainless steel canis-
ters, and stored onsite (road ready) until shipped
to a geologic repository.

The process stream remaining after separating
out the HLW fraction would be low-level waste.
After some pretreatment, the low-level waste
fraction would be solidified into a grout in a
grouting facility. The concentrations of radioac-
tivity in the grout would result in its classifica-
tion as a Class A type low-level waste, which is
suitable for disposal in a near-surface landfill.

Figure 3-3 illustrates the Full Separations
Option. Although not depicted on the figure, the
High-Level Liquid Waste Evaporator, Liquid
Effluent Treatment and Disposal Facility, and
Process Equipment Waste Evaporator would
continue to operate to reduce the volume of
mixed transuranic waste/SBW and enable DOE
to cease use of the pillar and panel tanks in 2003.

DOE has analyzed three potential methods for
disposing of the low-level waste Class A type
grout: (1) in the empty vessels of the closed
Tank Farm and bin sets (see Section 3.2.1), (2) in
a new INEEL Low-Activity Waste Disposal
Facility, and (3) in an offsite low-level waste dis-
posal facility,. DOE acknowledges that the
Radioactive Waste Management Complex is
expected to stop accepting contact-handled low-
level waste and remote-handled low-level waste
in 2020 (Seitz 2002). The Waste Management
Programmatic EIS record of decision provides a
path forward for low-level waste disposal, with
the exception of waste destined for a CERCLA
soil repository. For purposes of analysis, this
alternative assumes that a new INEEL facility
for disposal of low-level waste referred to in
this EIS as the Low-Activity Waste Disposal
Facility would be located approximately 2,000
feet east of the INTEC Coal-Fired Steam
Generating Facility. The actual location would
depend on further site evaluations and National

DOE/EIS-0287
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Environmental  Policy  Act  analysis.
Transportation for this option includes ship-
ping vitrified HLW to a geologic repository and
potentially shipping the low-level waste Class A

type grout to an offsite facility.

For purposes of the transportation analysis, DOE
used the commercial radioactive waste disposal
site operated by Envirocare of Utah, Inc., located
80 miles west of Salt Lake City. The inclusion
of this facility in this EIS is for illustrative pur-
poses only.

In addition, DOE has analyzed in Section 5.2.9,
the impacts of several stand-alone projects
involving transportation of the solidified HLW
fraction to DOE’s Hanford Site in Richland,
Washington and return of vitrified HLW to
INEEL, to offer DOE decisionmakers the flexi-
bility to select Hanford as an offsite location for
vitrification (see Section 3.1.5). The Hanford
options are not considered part of the base Full
Separations Option.

The major facilities and projects required to
implement the Full Separations Option, includ-
ing the variations in implementation, are listed in
Appendix C.6, except for transportation projects
that are addressed in Appendix C.5.

3..3.2 Planning Basis Option

The Planning Basis Option is similar to the Full
Separations Option, the primary difference being
that the liquid mixed transuranic waste/SBW
would not be processed (separated) directly but
would be calcined in the New Waste Calcining
Facility. The calciner was placed in standby in
May 2000, as required by the Notice of
Noncompliance Consent Order with the State of
Idaho. The calciner would be upgraded to com-
ply with the Maximum Achievable Control
Technology air emission requirements.
Following upgrades, the calciner would be
restarted to treat the liquid mixed transuranic
waste/SBW. The mixed transuranic calcine
would be added to the mixed HLW calcine
already in the bin sets and later retrieved for dis-
solution and separation. This option would use a
chemical separations facility to remove cesium,
transuranics, and strontium, as in the Full
Separations Option. These constituents, termed
the mixed HLW fraction, account for most of the
radioactivity and long-lived radioactive charac-
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teristics found in the HLW calcine and mixed
transuranic waste/SBW. The HLW fraction
would then be vitrified, packaged in Savannah
River Site-type stainless steel canisters and
stored onsite until shipped to a geologic reposi-

tory.

It is assumed the process stream remaining after
separating out the HLW fraction could be man-
aged as a low-level waste. The low-level waste
would be solidified in a grouting facility.
Concentrations of radioactivity in the grout
would result in its classification as a Class A type
low-level waste, which is suitable for disposal in
a near-surface landfill. Under this option, the
low-level waste Class A type grout would be
transported to a disposal facility outside of
Idaho. For purposes of the transportation analy-
sis, DOE used the commercial radioactive waste
disposal site operated by Envirocare of Utah,
Inc., located 80 miles west of Salt Lake City.
However, this disposal operation is currently not
licensed to accept INTEC low-level waste and
the inclusion of this facility in this EIS is for
illustrative purposes only.

Mercury removed directly from the offgas sys-
tem and treated would be disposed of as mixed
low-level waste. Mercury returned to the Tank
Farm from the offgas system during operation
of the calciner would be treated with the tank
heels and sent to the Waste Isolation Pilot Plant
for disposal.

DOE devised the Planning Basis Option to
reflect the major commitments made through
agreement with the State of Idaho, prior Records
of Decision, and the DOE plan Accelerating
Cleanup: Paths to Closure (DOE 1998b). This
implies that calcining of the liquid mixed
transuranic waste/SBW would be completed by
2012, as agreed to in the Settlement
Agreement/Consent Order. However, the base-
line schedule reevaluation prepared for this EIS
estimates that a more realistic calcine comple-
tion date would be 2014. In order to meet the
2012 date, a number of processes would have to
be accelerated. First, funding would have to be
available, so that conceptual design could begin
for upgrades to meet Maximum Achievable
Control Technology requirements. Second,
assuming 75 percent operating efficiency, the
calciner would have to be able to resume pro-
cessing liquid mixed transuranic waste/SBW by
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2010 if the 2012 deadline were to be met.
Delays in obtaining the RCRA permit or some
other interruption could also stress an already
tight and optimistic schedule.

Figure 3-4 illustrates the Planning Basis Option.
Although not depicted on the figure, the High-
Level Liquid Waste Evaporator, Liquid Effluent
Treatment and Disposal Facility, and Process
Equipment Waste Evaporator would continue to
operate to reduce the volume of mixed
transuranic waste/SBW and enable DOE to
cease use of the pillar and panel tanks in 2003.

Transportation for this option includes shipping
vitrified HLW to a geologic repository and ship-
ping the low-level waste Class A type grout to an
offsite facility.

The major facilities and projects required to
implement the Planning Basis Option are listed
in Appendix C.6, except for transportation pro-
jects, which are addressed in Appendix C.5.

3.1.3.3 Transuranic

The Transuranic Separations Option would
retrieve and dissolve the calcine and would treat
the dissolved calcine, the mixed transuranic
waste/SBW, and the tank heels flushed out of the
tanks with the same process. The process would
use a chemical separations facility to remove
transuranics from the process stream. The
transuranic fraction accounts for most of the
long-lived radioactive constituents of HLW and
mixed transuranic waste/SBW. The transuranic
fraction would then be dried to a powder using a
wiped film evaporator or with the addition of a
drying additive, then packaged, loaded, and
shipped to the Waste Isolation Pilot Plant for dis-
posal.

The process stream remaining after removing the
transuranics would be managed as low-level
waste. The low-level waste fraction would be
solidified in a grouting facility. Because the
low-level waste fraction would contain both
cesium and strontium components, the concen-
trations of radioactivity in the grout would be
higher than that in the Full Separations Option
and would result in its classification as a Class C
type low-level waste, suitable for disposal in a
near-surface landfill. Inaddition to the low-level
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waste fraction from the transuranic separations
facility, the grouting facility would receive
newly generated liquid waste.

Figure 3-5 illustrates some of the details of the
Transuranic Separations Option. Although not
depicted on the figure, the High-Level Liquid
Waste Evaporator, Liquid Effluent Treatment
and Disposal Facility, and Process Equipment
Waste Evaporator would continue to operate to
reduce the volume of liquid mixed transuranic
waste/SBW and enable DOE to cease use of the
pillar and panel tanks in 2003.

DOE analyzed three potential methods for dis-
posing of the low-level waste Class C type grout:
(1) in the empty vessels of the closed Tank Farm
and bin sets (see Section 3.2.1); (2) in a new
INEEL Low-Activity Waste Disposal Facility;
and (3) in an offsite low-level waste disposal
facility. For purposes of analysis, this option
assumes that the new INEEL Low-Activity
Waste Disposal Facility would be located
approximately 2,000 feet east of the INTEC
Coal-Fired Steam Generating Facility. The
actual location would depend on further evalua-
tion. For purposes of the transportation analysis,
DOE used the commercial radioactive waste dis-
posal site operated by Chem-Nuclear Systems in
Barnwell, South Carolina. The inclusion of this
facility in this EIS is for illustrative purposes
only.

The major facilities and projects required to
implement the Transuranic Separations Option,
including the variations in implementation are
listed in Appendix C.6, except for transportation
projects which are addressed in Appendix C.5.

3.1.4 NON-SEPARATIONS
ALTERNATIVE

The Non-Separations Alternative would not sep-
arate the waste into high-level and low-level
fractions, but would process all the waste by the
year 2035 for subsequent shipment to a geologic
repository. The four options considered in the
Non-Separations Alternative are: (1) Hot
Isostatic Pressed Waste Option, (2) Direct
Cement Waste Option, (3) Early Vitrification
Option, and (4) Steam Reforming Option. In
the Hot Isostatic Pressed Waste and Direct
Cement Waste Options, all liquid mixed
transuranic waste/SBW would be calcined



ldaho HLW & FD EIS

ssuojsay siseg Bujuue)y
O S

an
subag woneoguapsd mm m ..M_- W “ﬂm m
ano -~ (-l .._....L:G.c% :
e suibog ._ opuz kmm._ Sounesy L ama)
18D peIER) suopimedes O oPEuoe) MEE 4o

T_ — coaam)
b s10um [ANap-Ma] paXI A
[12AZ MO .

EE.E juey

UO2BL) 215EM

Slaa u w
(seay yues woy) d-igpe, A

|

MaG/718em

1noub adhy
-y GIE]) 3SEM
[N} PAX I
f1oAa|-Ma]

aue)

[

suia|en

[@na1-4oIY paxipy

= ==

parmsauas oy

‘uondp siseg bujuue;y "TEIN 43 40 40 uo =4 Sew pus uoap
f-2 FAN9I4 21ee)y Aq paujwiissp uopeso ,,

‘aopeibdn ABojouyoes |01u00 PiqeARLOE
wnwpew pue simesdwsd-ybly supnio ,

IUeld 10]ld uoniE|os| 21SEM AL |

a3sem Bulieag-wnipos
J21SEM JjUBINSUBL] PaX|N Mas

Ryyoey Bujuioie) a1sEmM MaN  JOMN
s15eM pinby| peqeiaush AimeN  MION

anNzaoa

~assws pimbiy”

¢4 YueL v 9beioze

=

DOE/EIS-0287

3-19



Alternatives

‘uojad suoneiedsg ojueInsuRL)
€-¢ A9

Jue| 30ild UO|ILO8| F1SEM

a1sem Pupeaq-wnipos
[215eM ojUBINSURIY PN

s3sem pinby paieieush Kman

Sseu03Ea||N Suoeiedag ouRINSuRl]

2 8
Il

PEOYN (ML wiey guey Eﬂ

iy Ny poscwey MasS sujiog suojymndsg

4npad sdfy
- 0 8689
2oen
Jadap-mof
paxy
/13631-m07

UOII98L UBINSURIS PIXTIY

-3

S

®
0002

— 5000
£

§

|

Jso0l prarhig paipasudss Apay

UDII2BI} FISEM
{9A91-M0] PPRN

[P3SEM JjURINSURIY PaXIN

B -m_nuf_:ﬁuc;am

mas

MION

anaoa

3-20

DOE/EIS-0287



before the end of 2014 in the New Waste
Calcining Facility with the high-temperature and
Maximum Achievable Control Technology
upgrades. In the Early Vitrification Option, the
mixed transuranic waste/SBW would be
retrieved from the Tank Farm and sent directly to
a vitrification facility, bypassing calcination. In
the Steam Reforming Option, the mixed
transuranic waste/SBW would be sent directly
to the steam reformer.

The four options would use different technolo-
gies to treat the INEEL waste to produce an
immobilized waste form.

*» The Hot Isostatic Pressed Waste Option
would use a treatment method that has been
studied at INEEL for several years. Like vit-
rification, it is a high temperature process.
The mixed transuranic waste/SBW would be
calcined, then a combination of high temper-
ature and pressure wowld be used to immo-
bilize the mixed HLW and mixed transuranic
waste calcine. The hot isostatic press tech-
nology differs from vitrification in that
waste would be treated in individual con-
tainers rather than melted in batches and
then containerized and allowed to harden.

* In the Direct Cement Waste Option, the
mixed transuranic waste/SBW would be
calcined and a non-thermal process would
be used to immobilize the mixed HLW and
mixed transuranic waste calcine. The cal-
cine would be blended with additives (i.e.,
clay, slag, and caustic soda), poured into
canisters, and cured. The material would
then be baked to remove any free water prior
to sealing the containers. Although heat
would be used in the curing and water
removal processes, the temperatures
involved (around 250°C) would be much
lower than those associated with vitrification
or hot isostatic press. The resulting waste
form would be structurally sound but of con-
siderably greater volume than the waste
forms produced under the other options.

*  The Early Vitrification Option would use the
same technology (vitrification) as the
Separations Alternative. Rather than sepa-
rating the mixed HLW calcine and mixed
transuranic waste/SBW into high-level and
low-level waste fractions, the two wastes
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would be treated separately by processing
first mixed transuranic waste/SBW and then
mixed HLW calcine in a vitrification facility.

« In the Steam Reforming Option, all of the
existing mixed transuranic waste/SBW
would be converted to a solid form using
steam reforming. The steam-reformed
product would be managed as remote-han-
dled transuranic waste, The mixed HLW
calcine would be retrieved from the bin sets
and packaged in Savannah River Site-type
stainless steel canisters for disposal in a
geologic repository.

The hot isostatic pressed and hydroceramic
cemented waste forms presumed containerized
calcine would not meet EPA’s treatment stan-
dard for disposal of HLW. DOE would have to
demonstrate that these technologies produce
waste forms with equivalent long-term perfor-
mance to borosilicate glass vitrification, which is
approved for disposal in a HLW geologic repos-
itory. DOE would also need to conduct testing
and evaluation to qualify any non-vitrified waste
forms under the waste acceptance criteria for a
HLW geologic repository (DOE 1996a; 1999).

Except for Steam Reforming, the non-separa-
tions treatment processes would produce a glass-
ceramic, cement, or glass form. The steam
reforming process would produce a calcine-like
waste form, which as with HLW calcine would
be containerized. The waste would be stored in
a road-ready condition at an INEEL storage
facility before shipment to a geologic repository.
The High-Level Liquid Waste Evaporator, the
Liquid Effluent Treatment and Disposal Facility,
and the Process Equipment Waste Evaporator
would continue to operate to allow the pillar and
panel tanks to be taken out of service in 2003.
The following sections describe the four options
of the Non-Separations Alternative.

3.1.4.1 Hot Isostatic Pressed
Waste Option

Under the Hot Isostatic Pressed Waste Option,
all of the existing mixed transuranic waste/SBW
stored at the Tank Farm would be calcined by the
end of 2014 and added to the blended HLW cal-
cine presently stored in the bin sets. The calcine
then would be mixed with amorphous silica and
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titanium powder and subjected to high tempera-
ture and pressure in special cans to form a glass-
ceramic product with a waste volume reduction
of about 50 percent. After cooling, the Hot
Isostatic Pressed Waste cans would be loaded
into Savannah River Site-type stainless steel
canisters, which would be welded closed and
placed in an INEEL interim storage facility for
subsequent disposal in a geologic repository.
For the final waste form, this option would
require an equivalency determination from the
U.S. Environmental Protection Agency as dis-
cussed in Section 6.3.2.3.

Figure 3-6 illustrates the Hot Isostatic Pressed
Waste Option. Beginning in 2015, the mixed
transuranic waste (newly generated liquid
wastes) would be processed through an ion
exchange column, evaporated, and grouted for
disposal at INEEL or offsite.

Mercury removed directly from the offgas sys-
tem and treated would be disposed of as mixed
low-level waste. Mercury returned to the Tank
Farm from the offgas system during operation
of the calciner would be treated with the tank
heels and sent to the Waste Isolation Pilot Plant
for disposal.

The major facilities and projects required to
implement the Hot Isostatic Pressed Waste
Option are listed in Appendix C.6, except for
transportation projects, which are addressed in
Appendix C.5.

31.4.2 Direct Cement Waste Option

Under the Direct Cement Waste Option all of the
existing liquid mixed transuranic waste/SBW
stored at the Tank Farm would be calcined at the
New Waste Calcining Facility by the end 0of 2014
and added to the mixed HLW calcine presently
stored in the bin sets. Beginning in 2015 the cal-
cine would be mixed with a grout mixture con-
sisting of clay, blast furnace slag, caustic soda,
and water and would be poured into Savannah
River Site-type stainless-steel canisters. The
grout would be cured at elevated temperature
and pressure. The cementitious waste form (a
hydroceramic) produced under this option
requires an equivalency determination from the
U.S. Environmental Protection Agency as
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described in Section 6.3.2.3. Figure 3-7 shows
the Direct Cement Waste Option