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EXECUTIVE SUMMARY

The Program Implementation Plan (PIP) de-
scribes the U. S. Department of Energy's
(DOE's) strategy for managing the disposal of
defense high-level waste (HLW), transuranic
(TRU) waste, and low-level waste (LLW) from
atomic energy defense activities. It also doc-
uments the implementation of the HL and
TRU waste policies as stated in the Defense
Waste Management Plan (DWMP) (DOE/DP-
0015), dated June 1983, and also addresses the
management of LLW.

The goals of the program remain as follows:
to provide safe treatment, storage, and dispo-
sal of DOE radioactive waste for protecting the
health and safety of the public, workers, and
the environment as well as in support of de-
fense nuclear materials production activities;
and to implement cost-effective improve-
ments in all of its ongoing and planned activ-
ities.

The key provisions of the DWMP prescribed
(a) construction of HLW immobilization

plants at the Savannah River Plant (SRP) in
South Carolina, at the Hanford Reservation
in Washington, and at the Idaho National En-
gineering Laboratory (INEL), (b) construc-
tion of a pilot facility at Carlsbad, New Mexi-
co, for demonstrating the safe disposal of
defense TRU waste, and (c) construction of
TRU waste processing facilities at the Han-
ford, Savannah River, Oak Ridge, and Idaho
sites. In the § years since the plan was pre-
pared, these principal activities are in vari-
ous stages of implementation. The construc-
tion of the Dcfense Waste Processing Facility
for HLW at SRP is necaring completion, design
is continuing for the Hanford Waste Vitrifi-
cation Plant for HLW, and construction of the
Waste Isolation Pilot Project for TRU waste
storage is proceeding on schedule. The PIP
describes accomplishments and changes in
the scope and schedule of these activities.
Figure E-1 shows the estimated cost for long-
term defense HLW, LLW, and TRU waste man-
agement.

ESTIMATED COST FOR LONG TERM DEFENSE
HLW, LLW AND TRU WASTE MANAGEMENT
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Note: Detailed cost data are
Figure E-1 contained in Appendix C
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According to the Atomic Energy Act of 1954,
as amended, and the DOE Organization Act, au-
thority for managing radioactive waste and
byproducts generated by DOE's nuclear activ-
ities is vested in the Secretary of Energy. The
Assistant Secretary for Defense Programs is
delegated the primary authority for esta-
blishing policy for the management of DOE
radioactive waste. The flow of materials and
the resulting waste from the Department's
defense and research and development activ-
itiecs are illustrated in Figure E-2.

Defense HLW and TRU waste are generated
and stored at three sites: SRP, Hanford, and
INEL. Defense TRU waste is also generated
and stored at the Oak Ridge National Labora-
tory (ORNL) in Tennessee, and at the Los Ala-
mos National Laboratory (LANL) in New
Mexico. Additional TRU waste is generated at

w

Nevada Test Site (NTS) receives TRU waste
from other generating sites for storage. De-
fense LLW is generated at 17 facilities and is
currently disposed of at 11 active sites: the
Hanford Site, INEL, LANL, NTS, ORNL, SRP,
Oak Ridge Y-12 Plant (Y-12), Lawrence Liv-
ermore National Laboratory (LLNL) in Cali-
fornia, Paducah Gascous Diffusion Plant
(PGDP) in Kentucky, Portsmouth Gaseous Dif-
fusion Plant (Porismouth) in Ohio, and San-
dia National Laboratories (SNL) in New Mexi-
co. (Sec Figure E-3.)

Irradiated fuels from production, test, and
naval reactors are reprocessed to recover
useful products. The waste from these activi-
ties, as well as from weapons fabrication and
research, development and testing is pro-
cessed and disposed of or stored pending dis-
posal. °

the Rocky Flats Plant (RFP) in Colorado. The
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. Figure E-2
Atomic Energy Defense Activities
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High-Level Waste

The objective of the defense HLW program
is to end storage and begin disposal of all DOE
defense HLW. The Richland Operations Office
serves as the Technology Lead Field Office.

New and readily retrievable HLW will be
immobilized for disposal! in a geologic reposi-
tory. Older waste may be stabilized in place
if, after thorough evaluation, including com-
pletion of the National Environmental Policy
Act (NEPA) process, it is determined, on a
site-specific basis, that this option is safe,
cost effective, and environmentally accepta-
ble. The transition from storage to disposal at
the three DOE sites (SRP, the Hanford Site, and
INEL) will occur sequentially to allow experi-

i ence gained at the first site to be used at the
: other sites; this could lead to more efficient
use of resources and could minimize capital
expenditure requirements from year to year.

Processing for disposal will begin at SRP
first because its tanks contain approximately
60 percent of the radioactivity in DOE's HLW
inventory; the site is in a wet climate; and it

has & high groundwater table. The present
program focus is on implementing the waste
disposal strategies sclected in compliance
with the NEPA process at SRP and Hanford,
while progress continues toward develop-
u;:gi of a final waste disposal strategy at the
I .

Section 8 of the Nuclear Waste Policy Act
(NWPA) of 1982 (Public Law 97-425) requires
the disposal of defense HLW in a civilian re-
pository unless the President finds that a de-
fense-waste-only repository is required. In
April 1985, the. President agreed with DOE
that a separate repository was not required;
thus, defense HLW will be sent to a civilian
repository.

Figure E-4 shows the major program mile-
stones.

MAJOR MILESTONES FOR PERMANENT DISPOSAL OF
DEFENSE HIGH-LEVEL WASTE

(Fiscal Year) 1880 1885 1090 1985 2000 2005 2010 2015
) 1 | i | 1 i i
A Final Waste Form Selected
A Begin Construction of DWPF
SAVANNAH A Begin waste removal from new tanks
RIVER to begin DWPF feed preparation
PLANT 4 Begin operation of saltstone facility
A Begin in Tank Precipitation Process
A Begin Operation of DWPF
4 Publish HDW-EIS Record of Decision
A Initiate Construction of HWVP
HANFORD A Begin NCAW Processing Demonstration
A Complete NCAW processing Demonstration
A Begin HWVP Operation
4 New Calcining A Complete NWCF Maintenance and Place in Start-up Mode
Facility Started
Operation A ldentification of Reference Disposa! Option
A Select Waste Form and Process for
Engineering-Scale Process Development
IDAHO A Start Immobllization Engineering-Scale Facility Construction
NATIONAL
ENGINEERING A Begln Construction of &
LABORATORY Process Verification Facllity
- A Start Waste Immobilization
Facility Conceptua! Design
4 Begin Construction of Waste
Immoblization Facility )
A Begin Immobillizing Waste
4 léﬁge s;lone 4
. 4 Completed Milestone
Figure E-4
4
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Transuranic Waste

The objective of the defense TRU waste pro-
gram is to end storage and begin disposal of
DOE TRU waste. The Albuquerque Operations
Office is responsible for integration of treat-
ment, certification, transportation, and insti-
tutional activities supporting disposal at the
Waste Isolation Pilot Plant (WIPP), a geologic
repository near Carlsbad, New Mexico. The
Albuguerque Operations Office also serves as
the Technology Lead Field Office for long-
term TRU technology R&D for reduced waste
generation and options for permanent dispo-
sal of previously buried TRU wastes.

Newly gencrated and retrievably stored de-
fense TRU wastie will be cenified for compli-
ance with WIPP waste acceptance criteria, af-
ter processing if necessary, and then sent to
WIPP. Certification of newly generated con-
tact-handled transuranic (CH-TRU) waste be-
gan at most sites in FY 1985 after approval of
the cenrtification plans and procedures at the
respective sites.  Similarly, certification of
newly gencrated remote-handled transuran-
ic (RH-TRU) waste has already begun at some
sites. Stored waste will be retrieved, exam-
ined, processed if necessary, and certified.
When WIPP is operational, waste-generating
sites will send certified waste to WIPP. At the
end of the five-year demonstration period in
WIPP, during which waste will be retrievably
stored in that facility, a decision will be made
to permanently dispose of or to retrieve the
TRU waste.

Prior to 1970, transuranic contaminated
waste was disposed of by shallow land burial,
since TRU waste was not separately defined.
These burial sites are being monitored. In
compliance with applicable DOE Orders and
environmental protection laws, buried waste
sites are being characterized, and technology
for possible remedial actions is being as-
scssed “relative to the safety of these sites.

Figure E-5 shows the major milestones
scheduled for cach site.

Nt

Low-Level Waste

The objective of the defense LLW program
is to continue the routine, safe, and environ-
mentally acceptable disposal of LLW by shal-
low land burial while improving the cost ef-
fectiveness of LLW trcatment, disposal, and
long-term management activities, and devel-
oping and implementing improved waste
forms, engincered barriers, and other dispo-
sal improvements where necessary. The
Idaho Operations Office serves as the Tech-
nology Lead Field Office. Improvements are
being made in existing generation, treat-
ment, and disposal practices based on sys-
tems analyses of the waste management sys-
tem.

As required _by the revised DOE Order
5820.2A, "Radioactive Waste Management”,
performance assessments are made to ensure
that the system performs as predicted and to
determine the degree of waste isolation re-
quired on a waste and site specific basis.
Such assessments assure that LLW manage-
ment results in reduced environmental im-
pact and reduced potential exposure to the
public.

At the six major LLW disposal sites, LANL,
ORNL, SRP, INEL, the Hanford Site, and NTS,
solid LLW is disposed of primarily in ncar
surface pits and trenches. Some LLW with
higher levels of radioactivity is disposed of
using alternative technologies, such as cais-
sons or augered shafts. As noted in the pre-
ceding paragraph, assessment of perfor-
mance objectives may demand near surface
disposal practices other than shallow land
burial.

'Figurc E-6 shows the major milestones
scheduled for each of the major sites.
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MAJOR MILESTONES FOR DISPOSAL OF DEFENSE

{Flsoal Year) 18080 1686€ 1900 2010 L 1-A K 1
] ] | | ]

TRANSURANIC WASTE

1006 2000 20068

A Begin Caertitication of Transuranic (TRU) Waste
A BWEPP Begins Operation

DAHO 4 Begin Cenification in the 8Stored Waste Experimental Pliot Plant
Bﬁm ) * 4 Begin Storage of Newly Gaenerated Certifiable Off-Gite Waste
LABORATORY 4 Phase Out Acoceptance of TRAU Waste from Off-site

Generators :
a Leond THU Waste 10 WIPP .3
A PREPP Begins Hot Operations
4 Begin Centification 6f Newly Genarated TRU Waaste
-\ Lend THU YWaste 10 WIPE A
HANFORD
8ITE A Begin Construction of WRAP
A Bagin Processing TRU Waste at WRAP
Retrieve RH-TRU
AWWaste _______A
SAVANNAKH 4 Begin Cenification of TRU Waste
RIVER
PLANT F-1 ~Send TRU Waste 1o WIPE, .\
A Begin Processing Retrieved TRU Waste
4 Begin Storage of Newly Generated Certifiable TRU Waste
NATIONAL, V. Send THU Waste e WIPE
LABORATORY

A Begin Retrieving RH-TRU Waste
for Processing and Centification

LOS ALAMOS
NATIONAL
LABORATORY

4 Begin Cartification of newly generated TRU Waste
A Begin Storage of Newly Generated TRU Waste
A Controlied Alr incinerator Stant-up
4 Begin Operation of Size Reduction Feacllity
4 Begin Procssasing Retrieved TRU Waste
A Begin Certitication Examination of Siared TRU Waste
A Begin Certification gnd Canisterization of Stored RH-TRU Waste

L Send TRL) Waste 1o WIPE

A Completion of Site and Technology
Assessments for Buried Waste Eites

4 Begin Procesasing TRU Waste

A

NEVADA
TEST
8ITE

A Begin Cenification of TRU Waste

A Begin Retrieval of Stored TRU Waaste
Accept Ceantifiable TRU Waste From

A QN-site Generatora A

A Begin Sending Certified TRU Waste 10 WIPP

A Milestone
A Completed Milestone

MILESTONES FOR THE

WASTE ISOLATION PILOT PLANT

(Flsocal Year) 1970

19875 1980 1686 1060 16686 2000 2006 2010 2018
. - N N N A

WASTE
ISOLATION
PILOT
PLANT
WIPP)

2 -
A Initiate Site Swiclies

ItatiorvCo -t
4 2°<5'&‘1‘-.p«.:°. Sitoo mrlim?m

A Site Characterization
A Major Construction

ement with State of New Mexico
esign Validation Shatts

© Decision 1o Receive Wazste and Begin Test Program
Waste Emplacement Test
APRhases

a Qvomtons P,

© Dacision to Retieve TRU Waste or
Convert WIPP to Permanent Repository

A Decommissioning

A Milestone

& Completed Milestons
© Decision

. Figure E-5
6




MAJOR MILESTONES FOR
DEFENSE LOW-LEVEL WASTE MANAGEMENT

(Fiscal Year) 1685 1986 1667 19688 1888 1960 19883 1902

L L ] '] [ 1 1

A Compaction Process Startup .
4 Begln Operation of GCD Trench for LLW

SAVANNAH
RIVER .
PLANT A Bogin Buria!l Ground Expansion Program
A Begin Operation of New LLW Disposa! Facllity
A Submit Guidance Document on Site Stabilization
4 Final Report on Environmenta! Monitoring Techniques
1IDAHO A Begin Solldification of all Waste Streams at WERF
NATIONAL A Liquid Incineration System Operationa! in WERF
ENGINEERING AComplete Rock Fracturing and Excavation Programs
LABORATORY to Extend Burial Ground Lifetime
A Complete the Interim Gontouring of the SDA
A Start Enhanced Remote Handled LLVY Operation
4 Publish Status Document for Discontinue of Soll Column Use
HANFORD 4 Publish Draft BAT Guidance Document
SITE A Grout Facility Operationa! (for phosphate sulfate waste)
A Grout Facllity Operational (for double-shell tank waste)
4 Bagin Construction of RWMS Water Pipeline
A Begin RWMS Expanslon
NEVADA A Final Report on GCDT Technology Monitoring and Data Analysls
P A Complete 840-Acre Land Expansion of RWMS Area &
A Complete Construction of RWMS Water Pipeline
A Incinerate Mixed LLW
LOS ALAMOS A Complete Surface Stabllization Process
o]
LANB‘:;?RA%Y 4 Final LANL Model Analysis Report
A Complete Long-term Stabllization of Existing Burial Grounds
4 Begin Shipping FMPC LLW to NTS
4 Final Report on the ETF
A Initiate LLW Treatment and Pliot
OAK Scale Disposal Demonstrations
RIDGE
OPERATIONS A Begin Solidification of Liquid LLW from Matton
P Valley Storage Tanks
A Begin Operatlon of Large-scele Disposal
Demonstrations
A Milestone
4Completed Milestone
Figure E-6




1.0 INTRODUCTION

This document describes DOE's current
plans for managing the disposal of HLW, TRU
waste, and LLW from atomic energy defense
activities. It documents the implementation
of the HLW and TRU waste policies as stated
in the Defense Waste Management Plan
(DWMP) (DOE/DP-0015), dated June 1983, and
additionally addresses the disposal of LLW.

A reference plan for cach of the waste

.

types describes the scquence of steps leading
to disposal. Not all final decisions that con-
cern the activities described in this docu-
ment have been made. These decisions will
depend on completion of the National Envi-
ronmental Policy Act (NEPA) process, au-
thorization and appropriation of funds,
agreement with states as appropriate, and, in
some cases, the results of data collected from
pilot experiments and operational experi-
ence.
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2.0 PLAN FOR THE DISPOSAL OF
HIGH-LEVEL WASTE

High-level waste (HLW) is defined in the
revised DOE Order 5820.2A as "the highly ra-
dioactive waste material that results from the
reprocessing of spent nuclear fuel, includ-
ing liquid waste produced directly in repro-
cessing and any solid waste derived from the
liquid that contains & combination of TRU
waste and fission products in conccntrauons
as to require permanent isolation.” HLW s
generated and stored at the SRP, the INEL,
and the Hanford Site. Figure 2-1 shows the
volume and radioactivity of HLW accumulat-
cd at ecach site through December 1986.

HLW is generated from fuel processing as
an acidic, highly radioactive, and heat-
producing liquid. At the Hanford Site and at
SRP, these wastes are made alkaline with
caustic and stored in underground carbon-
steel tanks. At INEL, the acid wastes are
stored in underground stainless steel tanks.
When enough liquid has accumulated, it is
converted to a dry granular solid form (cal-

N’

cinc) and stored in underground stainless
steel bins. At the Hanford Site and SRP, the
neutralized waste is aged to allow short lived
radioisotopes to decay, concentrated, and
then stored as damp crystalline salt, sludge,
and supernatant liquid. At the Hanford Site,
most of the cesium and strontium has been
scparated from the stored high-heat produc-
ing waste generated before FY 1984. These
scparated materials have been converted to
dry cesium chloride and strontium fluoride
salts and scaled in double-wall metal cap-
sules. Some of these capsules are being
leased to industry for beneficial use; all of
them will ultimately be disposed of in a2 geo-
logic repository.

The objective of the defense HLW manage-
ment program is to end storage and to begin
disposal. New- or readily retricvable HLW
will be processed first. A civilian geologic
repository is being developed under the Of-
fice of Civilian Radioactive Wastc Manage-
ment (OCRWM) program, in accordance with
the Nuclear Waste Policy Act (NWPA) of 1982
as amended. Defense HLW will be sent to a ci-
vilian repository.

VOLUME AND RADIOACTIVITY OF HIGH-LEVEL
WASTE ACCUMULATED THROUGH 1986

VOLUME

TOTAL 360.35 THOUSAND CUBIC METERS

SAVANNAH
RIVER

34%

IDAHO

RADIOACTIVITY

TOTAL: 141 BILLION CURIES

IDAHO*
4%

SAVANNAH
RIVER

86% TANKS

5%

CAPSULES
15%

tnventorias and projections were extracted from "Spent Fue!l and Radioactive Wasts Inventories, Projections, and Characteristics®, Septamber

1087.

* Rapresents Total Liquid and Solid Volume Existing Through 1886. INEL has the highest percentage of the solid waste inventory.

Figure 2-1



2.1 Site Management Plans for High-
Level Waste

2.1.1 Savannah River Plant

SRP HLW is stored in underground tanks
with capacitics from 2,800 to 4,900 cubic me-
ters (740,000 to 1,294,000 gallons). From FY
1966 to FY 1982, DOE constructed 27 high-
integrity, double-shell storage tanks to re-
place older tanks and to store and process
new waste,

HLW at SRP consists of sludge, salt cake, and
salt solution. The HLW sludge, which con-
tains most of the radionuclides and virtually
all the long-lived activity, will be separated
and trcated for removal of aluminum salts,
mercury, and noble metals. The salt solution
will be decontaminated by removing most of
the cesium and other radionuclides via a pre-
cipitation process. The decontaminated salt
solution will then be disposed of as LLW.

The HLW sludge and the high-activity pre-
cipitate from the salt decontamination pro-
cess will be further processed, immobilized
in borosilicate glass in the Defense Waste
Processing Facility (DWPF), and stored on site
in air-cooled vaults until it can be shipped
for disposal in a repository. Processing for
disposal will begin at this site before Hanford
and INEL because it contains about 59 per-
cent of DOE's radioactivity and because envi-
ronmental factors for continued interim
storage arc less favorable than at the other
two sites.

The DWPF will process the sludge and ce-
sium rich precipitate slurry to produce 400 to
500 stainless steel canisters of borosilicate
glass per year initially. The capacity for
temporary storage of canisters can be ex-
panded as neceded.

The decontaminated salt solution will be
mixed with cement and other additives and
disposed of as a solid called saltstone in a
near-surface engincered facility starting in
FY 1988.

2.1.2 Hanford Site .

The Hanford Site has twenty-cight double-
shell tanks used for the storage of high-level
and other radioactive liquid wastes. All waste
tanks that were placed in service after 1968
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have been of the higher integrity double-
shell design. Newly generated high-level
waste from reprocessing fuel at the Plutoni-
um Uranium Extraction (PUREX) Plant and
other radioactive liquid from site operations
are stored in the double-shell tanks.

There arc also 149 single-shell tanks con-
taining sludges, salt cake and some older lig-
uvids. The single-shell tanks are first stabi-
lized by transferring pumpable liquid to the
double-shell tanks. The single-shell tanks
are then isolated by disconnecting and
blanking all pipclines and scaling all open-
ings to prevent entry of liquids.

In December 1987, the Environmental Im-
pact Statement entitled "Disposal of Hanford
Defense High-Level,
Wastes" DOE/EIS-0113 (HDW-EIS) was issued.
The aliemnative selected, as noted in the April
1988 Record of Decision, was to proceed with
disposal activites for double-shell tank
wastes and encapsulated strontium and ce-
sium wastes. The DOE has decided to conduct
additional development and evaluation be-
force making a decision on the final disposal
of single-shell tank waste, TRU-contaminated
soil sites and pre-1970 buried suspect TRU-
contaminated solid waste.

Some waste from double-shell tanks will be
pretreated in an existing facility (B Plant) to
separate long-lived transuranic and fission
product components from the bulk of the
waste. The separated transuranic and fission
products will then be stored in double-shell
tanks and will ultimately be immobilized
within borosilicate glass at the Hanford
Waste Vitrification Plant (HWVP), now being
designed. The vitrified waste will be stored
on site until a geologic repository is availa-
ble. The large volume of low activity waste
remaining after separation, and other low-
level double-shell tank wastes will be- solidi-
fied as & cement-based grout in the Grout
Treatment Facility (GTF) and disposed of on-
site as low-level waste in near surface con-
crete  vaults.

A npeutralized current acid waste (NCAW)
processing demonstration at B Plant will be-
gin in FY 1991. Afier the demonstration and
facility modifications are completed at the
end of FY 1991, full-scale processing to pre-
treat the NCAW will begin. Following com-
pletion of the NCAW pretreatment, B Plant

Transuranic and Tank -
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processing and ecquipment will be used to
pretreat other double-shell tank wastes.

The Hanford Waste Vitrification Plant
(HWVP) will immobilize the long-lived/high
activity fraction of the double-shell tank
waste in borosilicate glass. Construction of
the facility is scheduled to begin in FY 1990,
and operations are to begin in FY 1999. The
facility is being- designed to use the technol-
ogy from the Savannah River Plant Defense
Waste Processing Facility and other available
HLW vitrification developments to the maxi-
mum e¢xtent practical.

Strontium and cesium are high activity
constituents that were scparated from tank
wastes, then solidified and encapsulated. A
portion of encapsulated strontium and ce-
sium is leased for commercial use with the
remainder now storcd at Hanford in water
basins until a geologic repository is ready to
receive the waste for disposal. Prior to ship-
ment to a geologic repository, these wastes
will be packaged in accordance with reposi-
tory waste acceptance specifications.

For single-shell tank wastes, additional de-
velopment and evaluation will be conducted
before making decisions on the method for
final disposal. This development and evalua-
tion effort will focus on methods to retrieve
and process these wastes prior to disposal, as
well as on methods to stabilize and isolate
wastes near the surface. Activities to be ad-
dressed include waste characterization, re-
trieval technology, pretreatment technolo-
gy, barrier development, and aspects of
ncar-surface disposal. The final disposal of
the single-shell tank wastes will be based on
a supplement to the HDW-EIS.

2.1.3 Idaho National Engineering
Laboratory A
INEL began calcining HLW in FY 1963. As
of March 1988, about 11,200 cubic meters of
HLW was stored at INEL at the Idaho Chemical
Processing Plant (ICPP), consisting of about
8,000 cubic meters of liquid waste and 3,200
cubic meters of calcine. Calcination results
in a waste reduction factor of about 8 to 1.
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The liquid waste is stored in large, under-
ground stainless steel tanks housed in con-
crete vaults. Liquids are accumulated until
sufficient quantities are available to be cal-
cined, which is approximately every one to
two years. The dry calcine is stored in high-
integrity underground stainless steel bins
encased in concrete vaults. Six sets of bins
have been constructed, and a seventh set is
under construction and should be completed
in FY 1989. Four of the six scts are filled with
a fifth set partially filled; additional sets will
be constructed as required.

HLW at INEL is readily retricvable and will
be processed last because it is being calcined
to an excecptionally stable solid form and be-
causc of the remoteness of the water table.
Design of an immobilization facility is
planned for FY 2002 with physical construc-
tion beginning in FY 2005 and operation to
begin in FY 2011. The capacity of the immo-
bilization facility will be designed on the ba-
sis of volume of waste available, the rate at
which it will be immobilized, and the waste
loading. The appropriate environmental! do-
cumentation will be prepared before con-
struction begins.

If all of the calcined waste, which includes
large amounts of inert ingredients, were to
be immobilized, the ICPP waste would result
in greater volumes of immobilized waste
than SRP and the Hanford Site waste com-
bined . A larger volume is also attributable
to the fuel reprocessing rates required by
incrcased receipt of naval fuel eanticipated in
the future, and also because of the different
dissolution process required by these fuels.
Thus, a main focal point at the INEL is to find
methods of reducing the volume of immobi-
lized waste. Waste processes and waste form
cvaluations funded by the HLW technology
progrem arc continuing at INEL. By FY 1993,
a reference waste form and process for envi-
ronmental cvaluation and process verifica-
tion will be identified.

The estimated cost for long-term defense
HLW management through FY 1993 is shown
in Figure 2-2 and the schedule for milestones
in Table 2-1.
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ESTIMATED COST FOR LONG-TERM
DEFENSE HLW MANAGEMENT

Million Dollars

1988

1987

1989

1990

1991 1992 1993

Fiscal Year

Note: Detailed cost data are contained in Appendix C

Figure 2-2

MILESTONES FOR DISPOSAL OF DEFENSE HIGH-LEVEL WASTE

SAVANNAH RIVER PLANT
EVENT
Final iImmobilized HLW Waste Form Selected

Begin construction of Defense Waste Processing
Facility

Begin waste removal from new tanks to begin Defense
Waste Processing Fadllity feed preparation

Begin operation of saltstone fadiity
Begin In Tank Precipitation Process

Begin operation of Defense Waste Processing Facllity

HANFORD SITE
Publish HDW-EIS Record of Decision
Initiate Construction of HWVP
Begin NCAW Processing Demonstration .
Complete NCAW Processing Demonstration
Begin HWVP Operation

FISCAL YEAR

1983

1984°

1988°

1988°
108¢*

1990*

1988

IDAHO NATIONAL ENGINEERING
LABORATORY

EVENT
New calcining facility started operation

Complets NWCF Malintenance and Place In Start-up
Mode

Identification of Reference Disposal Option

Select Waste Form and Process for  Engineering-
Scale Process Development

Start Immobllization Engineering-Scale Facility Con-
struction

Bogin Construction of a Wasts immobllization Facility
Start Waste Immobllization Facllity Conceptual Design
Begin Construction of a Waste Immobilization Facility

1690 Begin Immobilization of newly generated HLW
1990

1991

1998* *Critcal Path ltems
Table 2-1
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FISCAL YEAR

1982

1988

1993
1863

19938

1994
2002
2005
2011°
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2.2 Defense High-Level Waste Tech-

nology Program Approach

The objective of the Defense High-Level
Waste Technology Program is to develop the
technology for ending interim storage and
achieving permanent disposal of all U.S. de-
fense high-level waste. The Richland Opera-
tions Office is the Technology Lead Field Of-
fice for HLW management.

Defense high-level waste generated by
atomic energy defense activities is stored at
three U.S. Department of Energy (DOE) oper-
ating locations: the Savannah River Plant in
South Carolina, the Hanford Site in Washing-
ton, and the Idaho National Engineering La-
boratory in Idaho. High-level waste will be
immobilized for disposal in a geologic reposi-
tory. Other waste will be stabilized in-place
if, after completion of the National Environ-
mental Policy Act (NEPA) process, it is deter-
mined on a site-specific basis, that this op-
tion is safe, cost ecffective and
environmentally sound.  The orderly transi-
tion from storage to disposal at the three DOE
sites will proceed sequentially in order to
permit technical developments at the first
site to be utilized at the other sites and level-
ize funding requirements. The immediate
program focus is on implementing the waste
disposal strategies sclected in compliance
with the NEPA process at Savannah River
and Hanford, while continuing progress to-
ward development of a final waste disposal
strategy at Idaho.

At Savannah River, high-level waste will
be retrieved from wunderground storage
tanks, immobilized in borosilicate glass, and
stored onsite pending shipment to a geologic
repository.  The Defense Waste Processing
Facility (DWPF), to immobilize Savannah Riv-

13

er waste, is undér construction. Starting in
1990, the sludge and most of the radioactivity
in the supernatant liquid will be processed
in the DWPF to produce canisters of borosili-
cate glass in which the HLW is dispersed and
immobilized. The borosilicate glass will be
made from a blend of (1) washed sludge, (2)
glass frit, and (3) precipitated cesium plus
smaller quantities of other radionuclides
from treatment of salt solutions. Processing
of decontaminated salt solution into saltstone
started in 1988; the saltstone is a solid low-
level waste and will be disposed of onsite in
engineered vaults.

The initial production of glass at SRP is
scheduled to start in 1990. The DWPF is de-
signed to produce 400 to 500 canisters per
year. A 1total, of about 6,810 canisters will
have been produced by the end of 2020.

At Hanford, a final Environmental Impact

Statement (EIS) was issued in December 1987
to support selection of a disposal strategy for
Hanford high-level, transuranic and tank
wastes.  The Preferred Alternative recom-
mends proceeding with disposal of double-
shell tank waste, retrievably-stored transu-
ranic waste and ecncapsulated cesium and
strontium.  Further development and evalua-
tion “is recommended for the single-shell
tank waste. A Record of Decision was signed
April 8, 1988 selecting the Preferred Alter-
native. Detailed plans are being developed to
implement the approved strategy.

At Idaho, several alternative waste manage-

ment strategies have been identified and
their relative rankings evaluated. One of
these strategies will eventually be selected,
in compliance with the NEPA process, for
disposal of Idaho HLW.
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3.0 PLAN FOR THE DISPOSAL OF
TRANSURANIC WASTE

TRU waste is defined in the revised DOE Or-

der 5820.2A as radioactive waste that, at the
end of institutional control period, is contam-
inated with alpha-emitting transuranium ra-
dionuclides with bhalf-lives greater than 20
years and concentrations greater than 100
nanocuries per gram (nCi/g). Typical TRU
waste forms include metal, glassware, process
cquipment, soil, laboratory waste, ion ex-
change resins, filters, clothing, and paper
products. The principal sources of defense
TRU waste arc rescarch and weapons manu-
facturing or other programs ecxempted from
regulation by the Nuclear Regulatory Com-
mission (NRC).

Before 1970, TRU-contaminated solid waste

was disposcd of by shallow land burial and
was not distinguished from other low-level
solid waste. In 1970, the U. 8. Atomic Energy
Commission decided that TRU waste should be
retricvably stored in packages designed to
last at least 20 years, pending decisions on its
pecrmanent disposal. The DOE later deter-
mined that this stored waste should be re-
tricved, cerntified, processed as necessary and
emplaced in the Waste Isolation Pilot Plant
(WIPP) assuming WIPP is an acceptable re-
pository.  This decision was first formally
presented in the Defense Waste Management
Plan of June 1983. Because of previous limi-
tations in assay capabilities, wastc even sus-
pected of exceeding TRU concentrations had
been stored as TRU waste.

Figure 3-1 shows the amount of CH- and RH-
TRU waste in retrievable storage as of Decem-
ber 1986.

VOLUME OF RETRIEVABLY STORED CH AND RH
TRANSURANIC WASTE ACCUMULATED THROUGH 1986

CONTACT-HANDLED TRU WASTE

TOTAL: 89,805 CUBIC METERS

LOS
ALAMOS
SAVANNAH, o1, ALAK
RIVER
% 1%
IDAHO

OAK RDGE 67%

1%
HANFORD

12%

REMOTE-HANDLED TRU WASTE

TOTAL: 1,391 CUBIC METERS

QAK
RIDGE
83%

inventories and projections were extracted from™ *Spont Fuel and Radicactive Waste Inventories, Projections, and Characterisiics”,

September, 10687

Figure 3-1



