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Department of Energy 
Albuquerque Operations Office 

Waste Isolation Pilot Plant Project Office 
P. 0. Box 3090 

Carlsbad, New Mexico 88221 

JUL 0 6 1989 

Mr. Robert H. Neill, Director 
Environmental Evaluation Group 
State of New Mexico 
7007 Wyoming N. E., Suite F-2 
Albuquerque, NM 87109 

Dear Mr. Neill: 

The purpose of this letter is to provide you with a copy of the 
"Long Range Master Plan for Defense Transuranic Waste Programs" 
(DOE/WIPP 88-028). This plan was requested by your letter of 
May 23, 1989. 

The Long Range Master Plan (LRMP) for Defense Transuranic Waste 
Management, or "Master Plan," defines current plans for the 
permanent disposal of transuranic (TRU) waste and serves as a 
framework for the Defense Transuranic Waste Program (DTWP) in 
the transition period from interim management through permanent 
disposal. It is an integrated plan, placing activities at the 
DOE defense TRU waste storage and generation sites and the Waste 
Isolation Pilot Plant (WIPP) on a common schedule. It is a 
comprehensive plan, covering research and development, facility 
design and construction, operations, major milestones, costs and 
key decisions for all aspects of TRU waste management. The plan 
was issued in December 1988 and will be updated as necessary. 

If you have any 
of my staff. 

Enclosure 

cc w/enclosure: 
C&C File 
J. Kenney, EEG 

cc w/o enclosure: 
R. Kehrman, WID 

WIPP:HJD:E89-0127 
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l. 0 EXECUTIVE SUMMARY 

It is the responsibility of the Assistant Secretary for Defense 

Programs to plan, develop, and implement long-term waste management 

capabilities for defense transuranic (TRU) waste. These waste 

management activities must be technically and economically sound, and 

should provide acceptable solutions to institutional requirements and 

policy issues. 

Due to the toxicity and long half-life of TRU isotopes, deep geologic 

emplacement is the favored method for permanent disposal of retrievabl~· 

stored and newly generated TRU wastes. The disposal site for defense 

TRU waste will be the Waste Isolation Pilot Plant (WIPP) near Carlsbad, 

New Mexico. Until WIPP is operational, management of TRU wastes will 

continue to be performed in a safe and responsible manner at various 

DOE waste management sites. 

The Long Range Master Plan for the Defense Transuranic Waste Program 

(DTWP), or "Master Plan," details current TRU waste management plans 

and serves as a framework for the DTWP. Not all final decisions 

concerning activities presented in the Master Plan have been made 

(e.g., land withdrawal legislation, the WIPP Compliance and Operational 

Plan and the TRUPACT Certificate of Compliance). As the program 

evolves and decisions are made, this document will be updated, thereby 

making it a "living document." 

It is the goal of the DTWP to end interim storage and achieve permanent 

disposal of TRU waste. To accomplish this goal, as much TRU waste as 

possible will be certified to meet the WIPP Waste Acceptance criteria 

(WAC). The certified waste will then be disposed of at WIPP. The 

small quantity of waste which is not practical to certify will be 

disposed of via alternative methods that require DOE Headquarters 
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approval and shall comply with the National Environmental 'Policy Act 

requirements and EPA/State Regulations. 

The definition of TRU waste is "without regard to source or form, 
waste that is contaminated with alpha-emitting transuranium 

radionuclides with half-lives greater than 20 years and 

concentrations greater than 100 nanocuries/gram (nCi/g) at the time 

of assay. Heads of Field Elements can determine that other alpha 

contaminated wastes, peculiar to a specific site, must be managed as 

transuranic waste" (Reference 1) . 

It is DOE policy that stored waste will be retrieved, examined, 
sorted, processed if necessary, certified, and sent to WIPP for 

disposal (Reference l). currently, about 91% of all newly generated 

CH waste is being generated in certifiable form (Reference 2). When 
WIPP opens, newly generated waste will be given priority for 

emplacement. Certified stored waste will be emplaced, as needed, to 
meet waste emplacement goals. Total annual emplacement rates are 

expected to average 6250 m3 (220,750 ft3 )/yr. 

A mobile nondestructive assay/examination (NDA/NDE) unit is being 
developed to provide for certification at small site generators that 

are not building permanent facilities. 

Foreign technology is also being evaluated for possible applications 

in the U.S. 

TRU waste is divided into four categories: contact-handled (CH) 

waste; remote-handled (RH) waste; special case (SC) waste; and buried 

waste. The characteristics of these wastes and the strategies for 

their management are discussed below. 
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CH TRU waste has a surface dose rate of no greater than 200 mRem/hr. 

No shielding is required when handling this type of waste. The 

93,163 m3 (3,290,517 ft 3 ) of retrievably stored CH waste consists 

of approximately 35,803 m3 (1,264,562 ft 3 ) that will be disposed 

of as low-level waste (LLW), and approximately 57,360 m3 (2,025,955 

ft 3 ) of TRU waste. The CH TRU waste accounts for 98% (by volume) 

of the total TRU stored waste inventory. The remaining 2% is RH TRU 

waste. It is estimated that additional CH waste will be generated at 

an average annual rate of 3040 m3 (107,342 ft 3 )/yr. 

CH waste will be transported in the Transuranic Package Transporter 

(TRUPACT-II), a Type B package. The TRUPACT-II, which must be 

certified by the Nuclear Regulatory Commission (NRC) , is a double 

contained and unvented container. The maximum number of drums that 

will be placed in the TRUPACT-II is 14. There are three TRUPACT-IIs 

per shipment of CH TRU waste. 

RH TRU waste has surface dose rates greater than 200 mRem/hr and not 

greater than 100 Rem/hr. A few canisters of RH waste will have dose 

rates up to 1000 Rem/hr and can only be shipped to WIPP if specific 

approval is granted. At a minimum, the Agreement for Consultation 

and Cooperation requirements (Reference 3) must be met to grant 

approval. Remote handling and/or personnel shielding is required 

when handling RH waste. As of December 31, 1987, the RH stored 

inventory stood at 1410 m3 (49,801 ft 3 ), of which 1389 m3 

(49060 ft 3 ) is TRU waste and 21 m3 (742 ft 3 ) is being managed 

as low level waste, with an expected average generation rate of 44 

m3 (706 ft 3 )/yr in RH canisters. A total of approximately 4300 

RH canisters will be shipped to WIPP for disposal. A maximum of 180 

canisters will be emplaced at WIPP in the five year demonstration 

period; the remainder will be emplaced prior to 2013. 
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RH waste will be transported to WIPP in an approved Type B package, 

the NuPac 72-B cask, which is being developed for the Department of 

Energy (DOE) as a legal-weight highway cask. This cask will be 

certified by the Nuclear Regulatory Commission (NRC) . 

Special case (SC) waste is CH and RH waste that is difficult to 

certify for WIPP emplacement using planned or currently available 

facilities and technology. The strategy for managing this waste will 

be to first characterize the waste to identify what characteristic 

prevents it from being certifiable. This information will be used to 

influence the design of new facilities so that when facilities are 

built they will be able to certify the SC waste. Waste that still 

cannot be certified will be eligible for alternate disposal methods 

that provide safe permanent disposal. The disposition of SC waste is 

described in the Special Case Waste Implementation Plan, published in 

June 1987 (Reference 4). 

Buried waste is waste that was disposed of via shallow land burial 

prior to the 1970 establishment of the TRU waste classification. 

There are an estimated 190,834 m3 (6,738,348 ft 3 ) of buried waste, 

excluding contaminated soil sites. The plans for management of this 

waste will be better defined by the comprehensive Implementation Plan 

for DOE Defense Buried TRU Contaminated Waste (CIP: Reference 5). 

Based on analysis and discussions between the DOE and the EPA, buried 

waste will either be left in place, with appropriate monitoring, or 

remedial actions may be required to properly confine buried waste 

sites. Remedial actions under consideration include construction of 

impermeable barriers, in situ vitrification, grouting/cementing, and 

retrieval/processing of waste for deep geologic emplacement. 

Additional elements of long-term TRU waste management are to reduce 

the volume and transuranic content of newly generated waste. This 

effort will (1) reduce costs associated with waste handling and 
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disposal; (2) avoid the loss of valuable actinide material to the 

waste stream; and (3) reduce the potential risk for radiation 

exposure to workers and radionuclide release. 

Each of the defense TRU waste sites will be certifying waste and 

shipping it to WIPP. Some waste will require processing to be 

certifiable. Hanford, the Idaho National Engineering Laboratory 

(INEL), the Savannah River Plant (SRP), and the Los Alamos National 

Laboratory (LANL) are all going to build CH waste processing 

facilities. The Oak Ridge National Laboratory (ORNL) will develop a 

minimal CH waste repackaging capability. ORNL will have the only RH 

waste processing facility. No new facilities are currently planned 

for the Nevada Test Site (NTS), the Rocky Flats Plant (RFP), and the 

small generators: Argonne National Laboratory-East (ANL-E), Lawrence 

Livermore National Laboratory (LLNL), Mound, and Bettis. 

Hanford is certifying on-site newly generated CH waste in the 

Transuranic Storage and Assay Facility (TRUSAF) . Processing of 

stored CH and SC waste will occur in the Waste Receiving and 

Processing (WRAP) facility. When WRAP is operational in 1997, it 

will shred and grout CH TRU waste that requires processing for 

certification. WRAP will also assume all functions and equipment 

currently belonging to TRUSAF. Stored RH waste will be retrieved in 

a caisson recovery building and directly certified. RH waste that 

requires processing to be certified may be shipped to ORNL. 

INEL has built the Stored Waste Examination Pilot Plant (SWEPP) to 

certify newly generated and stored CH waste. CH waste which requires 

processing will be placed in storage until the Process Experimental 

Pilot Plant (PREPP) is operational. PREPP will shred, incinerate, 

and solidify waste so that it meets the WIPP WAC. All of INEL's 

stored CH waste will be retrieved, certified and worked off by the 
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year 2013. RH waste will be retrieved, certified, and sent to WIPP. 

RH waste requiring processing may be sent to ORNL for processing in 

the Waste Handling and Packaging Plant. 

ORNL is examining and certifying CH waste in the Waste Examination 

and Assay Facility (WEAF) . Approximately 40-50% of the ORNL CH waste 

will require repackaging for certification. Any RH waste requiring 

more extensive processing will be sent to the RH Waste Handling and 

Packaging Plant (WHPP) . WHPP will be the only RH processing facility 

in the system. It will process all of ORNL's RH waste and will also 

receive and process RH waste from other sites. WHPP will be 

operational in 1996. SRP is in the process of certifying CH waste in 

the Waste Certification Facility (WCF) . The second phase of this 

project will include transportation loading capabilities. Waste 

requiring processing will be stored and processed in the Transuranic 

Waste Facility (TWF), which will begin operation in 1995. The TWF 

will size reduce and solidify CH TRU waste that requires processing 

for certification. SRP has no RH waste. 

LANL will use several facilities to retrieve, process, and certify 

their waste. These facilities include: (1) the Waste Preparation 

Facility to clean and integrity check retrieved waste; (2) the 

NOA/NOE facility to certify waste; (3) the Waste Processing Facility 

to open, sort, shred, and grout wastes which require that type of 

processing; (4) the Size Reduction Facility to handle oversized 

packages; (5) the Treatment Development Facility to incinerate 

combustibles; and (6) the TRU Transportation Facility to load 

TRUPACT-IIs. 

NTS will not build a new facility to certify its waste. It certified 

as much waste as possible using a mobile NOA/NOE system developed at 
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LANL. Waste that was not certifiable will be disposed of according 

to the outcome of a 40 CFR 191 compliance evaluation. If compliance 

is shown, disposal will be via Greater Confinement Disposal (GCD) . 

RFP currently generates about 50% of the total annual volume of CH 

TRU waste. currently, 100% of its newly generated waste is 

certifiable. No waste is stored at RFP, but it is sent to INEL for 

interim storage. When WIPP is operational, RFP will ship the waste 

directly to WIPP. 

ANL-E generates both CH and RH TRU wastes. currently these wastes 

are being shipped to INEL for interim storage. 

Mound Laboratory generates CH waste. All the waste is currently 

shipped to INEL for interim storage. When WIPP is operational, Mound 

will ship the waste directly to WIPF. 

LLNL generates CH TRU waste. Most of LLNL's waste has been shipped 

to the Nevada Test Site for interim storage. LLNL will ship directly 

to WIPP wheri it is operational and transportation plans are 

finalized. 

Definite dates and schedules cannot be presented due to land 

withdrawal legislation, which is pending; the WIPP Compliance and 

Operational Plan, which has to be approved; and the TRUPACT-II, which 

has to receive its Certificate of Compliance from the NRC. When 

these events occur, supplements will be added to the sections of the 

Long Range Master Plan that are impacted. 
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2.0 INTRODUCTION 

The Long Range Master Plan (LRMP) for Defense Transuranic Waste 

Management, or "Master Plan", defines current plans for the permanent 

disposal of transuranic (TRU) waste and serves as a framework for the 

Defense Transuranic Waste Program (DTWP) in the transition period from 

interim management through permanent disposal. It is an integrated 

plan, placing activities at the DOE defense TRU waste storage and 

generation sites and the Waste Isolation Pilot Plant (WIPP) on a common 

schedule. It is a comprehensive plan, covering research and 

development, facility design and construction, operations, major 

milestones, costs and key decisions for all aspects of TRU waste 

management. 

The Master Plan is structured to provide: (1) background; (2) a broad 

program overview (objectives and strategy); and (3) specific program 

plans. Included in the appendices are supporting data and further 

explanations of how projections are derived. Inventories and 

projections are taken from 1987 year-end data for the official DOE 

Integrated Data Base (IDB: Reference 2). To allow checks on 

consistency, volumes of waste are given to the nearest cubic meter with 

the English units in parentheses throughout. 

Cost estimates are included to give an overview of total resource 

requirements, but the use of more detailed site-prepared requests is 

recommended when preparing near-term budgets. 

TRU waste management activities are funded in a variety of ways, and 

the Master Plan does not specify from which budget any of the required 

funds should be obtained. All schedules are, of course, contingent on 

funding approval. 
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The Master Plan is necessarily limited in detail and is supplemented 

with more detailed plans at each site. This document is intended as a 

planning base. Not all final decisions concerning activities described 

in this document have been made. These decisions will depend on the 

following factors: (1) compliance with the Environmental Protection 

Agency (EPA) regulations and NRC standards; (2) authorization and 

appropriation of funds; (3) cooperation with states and, in some cases, 

the results of pilot plant and operational experience. When 

alternatives are formally weighed and decisions made, changes to this 

Master Plan may be necessary. As such, the Master Plan is a living 

document to be updated as frequently as required by the changing 

program. 
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3.0 PROGRAM RESPONSIBILITIES 

Under Provisions of the Atomic Energy Act of 1954, as amended, and the 

Department of Energy Organization Act of 1977, responsibility for 

radioactive waste generated by the Department of Energy (DOE) nuclear 

activities resides with the Secretary of the Department of Energy. The 

Assistant Secretary for Defense Programs has primary authority for 

establishing policy for the management of DOE radioactive waste and 

responsibility for assuring that DOE radioactive waste generated by DOE 

activities is managed according to the requirements of DOE orders. 

Within the DOE's office of the Assistant Secretary for Defense 

Programs, the Office of Defense Wastes and Transportation Management 

(DWTM) has overall responsibility for defense waste management. The 

DWTM is the headquarters organization responsible for the management of 

defense TRU wastes in a manner that will protect public health and 

safety in both the short and long term. The scope of defense TRU waste 

management under DWTM covers TRU waste from the point of generation 

through final disposal in a permanent repository. 

Figure 3-1 shows the DOE/Headquarters (DOE/HQ) management structure for 

Defense Waste and Transportation Management activities. 

DOE Headquarters has designated DOE/Albuquerque Operations Off ice 

(DOE/AL) as the lead field office for long-term Defense TRU Waste 

Management. As such, DOE/AL is the point of contact for DWTM on 

matters relating to national program policy, direction, and status. 

DWTM provides to DOE/AL policy and program guidance, specific program 

goals and needs, DOE/HQ-level milestones, annual budget assumptions, 

and long-range (five year) budget/planning projections. DOE/AL keeps 

DOE/HQ apprised of program status and plans by means of frequent 
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telecommunications, meetings, and weekly/monthly/annual reporting as 

specified. 

In the DOE/AL office, the TRU waste Management Program is directed by 

the Assistant Manager for Project and Energy Programs (AMPEP). The 

DOE WIPP Project Office (WPO) reports to the AMPEP and provides 

on-site technical direction for the WIPP as well as national TRU 

program direction through the TRU System Integration and 

Transportation Office. The Energy Technologies and Waste Management 

Division also reports to the AMPEP and directs long-term TRU 

technology development. 

Figure 3-2 shows the relationship between DOE/HQ, DOE/AL, and other 

DOE Field Off ices involved in the Defense Transuranic Waste Program. 

Field offices are responsible for site management and operations of 

DOE defense facilities through direction of prime contractors at each 

site. 

A DOE Organizational Responsibilities Plan can be found in Appendix 

B. 
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4.0 PROGRAM IMPLEMENTATION 

The Defense Transuranic Waste Program (DTWP) is a multi-faceted program 

concerned with permanent disposal of waste, technology development, burial 

site management, transportation, system integration, and interim 

operations. It is the responsibility of the DOE to plan, develop, and 

implement a long-term waste management program, by conducting the above 

waste management activities in a technically and economically sound manner 

and by providing acceptable solutions to institutional requirements and 

policy issues. These six basic waste management activities are shown in 

Figure 4-1 and discussed in detail in the Functional Responsibilities Plan 

in Appendix C. 

4.1 GOALS AND OBJECTIVES 

It is the goal of the DTWP to end interim storage and achieve permanent 

disposal of TRU waste. Because of the inherent toxicity and long 

half-lives of TRU isotopes, DOE determined that deposition of defense TRU 

waste in a deep geologic repository was the preferred method for permanent 

disposal. A site near Carlsbad, New Mexico, was chosen as the location 

for the DOE Waste Isolation Pilot Plant (WIPP) , which will accept TRU 

waste from DOE storage and/or generating sites for emplacement in a salt 

formation nearly one-half mile underground. During the first five years 

of operation at WIPP, all TRU wastes will be retrievably emplaced, pending 

a decision to designate WIPP as a permanent disposal site. Until WIPP is 

operational, management of these wastes will continue to be performed in a 

safe and responsible manner at the various DOE waste management sites. 

To achieve the goal of permanent disposal, approved TRU waste certifying 

sites will certify as much stored and newly-generated TRU as much stored 
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and newly generated TRU waste as possible to meet the WIPP w.aste 

Acceptance Criteria (WAC) and ship the certified waste to WIPP for 

deep geologic emplacement. This will be done in a safe, 

cost-effective manner that complies with all applicable DOE and EPA 

regulations. 

Not all TRU waste will be emplaced at WIPP. Some waste forms may be 

impractical to certify for disposal at the WIPP. DOE Order 5820.2A 

allows field organizations to propose new or alternate TRU waste 

management practices for such wastes to be approved by DOE/HQ. A 

variety of engineered permanent disposal alternatives will be 

examined. Collectively, these techniques for confinement greater 

than shallow land burial are referred to as greater confinement 

disposal (GCD) . 

Overall, the DTWP is concerned with identifying and supporting 

technical and administrative activities to manage all defense TRU 

wastes, including those wastes which are buried, in interim storage, 

or being newly generated each year. The emphasis here centers on the 

entire inventory of TRU wastes and the planning alternatives 

necessary to provide for the safe isolation of these waste 

materials. These planning alternatives are illustrated in Figure 

4-2. 

Additional elements of long-term TRU waste management are to reduce 

the volume and transuranic content of newly generated waste. The 

reasons for this effort are to reduce costs associated with waste 

handling and disposal, to avoid the loss of valuable actinide 

materials to the waste stream, and to reduce the potential risks of 

radiation exposure to workers and radionuclide release. 

4-2 
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4.2 MILESTONES A.i.~D COSTS 

Tables 4-1 and 4-2 summarize the TRU Waste Management Program in the 

transition from the present through the time when: 

all retrievably stored TRU waste which is practical to 

certify has been retrieved and emplaced in the WIPF 

TRU waste management consists only of routine operations for 

handling and emplacing newly generated waste, repository 

operation, and burial ground monitoring. 

Table 4-1 summarizes the contact handled (CH) program and Table 4-2 

summarizes the remote handled (RH) program. Activities/tasks that 

are associated with the design, construction, and operation of site 

facilities are shown. Completion of these activities/tasks represent 

major milestones. The schedule could be affected by a wide range of 

factors, ranging from the inability to obtain budget support to 

delays caused by institutional, environmental, or technical issues. 

Table 4-3 contains annual cost estimates for long-term TRU waste 

management. Necessarily, the estimates contain large uncertainties 

which can only be reduced as plans become more precise, as 

technologies are selected, as facilities are designed, and as 

large-scale experience is gained. Estimates are taken from 

communication with site waste management personnel. Details are 

provided in Appendix D. 

4.3 TRU WASTE INVENTORIES 

The definition of TRU waste is: "Without regard to source or form, 

waste that is contaminated with alpha-emitting transuranium 

radionuclides with half-lives greater than 20 years and 
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TABLE 4-1 
CH TRU WASTE PROGRAM SUJilMARY 

FY 1989 - FY 1994 

1990 

·6/90 CQIQ:)lete 
CERCl.A Phase 11 I 
<Bur1ed Waste) 

1991 1992 

-10/90 COlll)lete 
CERCl.A Phase I I I 
(Bur1ed Waste) 
-7/91 Beg1n 
retr1eval of 
stored .. 
unc:ert1f1ed 
waste 

-10/90 Begin 
Waste.Processing 
Fac1l1ty Opns 

4-6 

·4/92.Begin 
treat1ng 
retr1~ 
uncertit1ed 
stored CH waste 
at PREPP 

·1/92 WRAP 
Phase 1 . 
constr1JCt1on 
to cegm 

-10191 CQmPlete 
retr1eval of 
stored.

1
. 

uncertt ted 
waste 

1993 

-10/9'.Col11:llete 
cert1r1cat1on of 
stored . 
uncertif1ed 
waste 
-3/9J comc~ete 
c~rt 1 f\cat1on 
plans tor 
stored waste 

1994 

-1/94 WRAP 
Phase I I . 
constr\Jct i or 
to cegin 

-9194 Begin 
retrieval a 
treatment o 
stereo... . 
uncert i T, ec 
waste 



TABLE 4·2 
RH TRU '.!ASTE PROGRAM SUMMARY 

FY 1989 • FY 1994 

SITC 1989 1990 1991 1992 1993 1994 

WJPP Decision on RH ·7190 Two RH Initiate 
TRU Waste tasks to be Procurement of 
Management Plan delivered RH D MJD CUk 
at lNEL 

lNEI. 7/91 • Begin 
retrieval of 
stored/uncertifi 
ed RH waste 

Hantord 8/89 • Begfo 
certification of 
newly generated 
RH waste 
shielded to CH 
waste 

ORN!. ·10/90 Begin 6/92 • Begin 
design of WHPP construction of 

WHPP 

LANI. 8/89 • Begin 
retrieval of 
stored/uicertifi 
ed RH waste 
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TABLE 4-3 

COST SUMMARY FOR THE DEFENSE TRU WASTE PROGRAM 

Tech. 

Sites (a) Hanford INEL ORNL SRP LANL WIPP Dev. Transport TOTAI 

PRIOR 4.1 61.2 1. 8 12. 0 7.6 677.0 51. 98 0 815 

1989 0.5 10.0 2.1 3.8 1.4 89.4 15. 6 4.9 127. 

1990 3.3 14.6 3.1 4.0 1.5 78.7 16.3 7.3 123. 

1991-1995(b) 8.9 17.1 27.0 16.6 1.8 77.5 16.5 3.7 169. 

1996-2000 17.0 17.4 9 8.35 0.3 77.5 17.3 3.9 150. 

2001-2005 13.7 17.4 9 8.35 O.l 77.5 18.2 4.1 148. 

2006-2010 12.2 17.4 9 8.35 0 77.5 19.1 4.3 147. 

2011-2015 4.5 17.4 5.4 8.35 0 86.3 20.0 4.5 146. 

2016-2017 0 _ o_ _o __ _o __ 86.3 21. 0 

TOTAL 289.4 519.3 304.0 269.8 21.5 2999.2 581.4 124.1 5109. 

NOTE: See Appendix c for detailed cost breakdowns. 
NOTE: All costs are shown in millions of 1986 dollars. 

a. Site costs represent facility construction and operation costs. 
interim operation costs are excluded. 

b. Average year costs for 1991 through 2015 are shown in five-year 
increments. 
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concentrations greater than 100 nCi/g. Heads of Field Elements can 

determine that other alpha contaminated wastes, peculiar to a 

specific site, must be managed as transuranic waste" (Reference 1). 

Beginning in 1970, DOE sites began retrievably storing solid waste 

suspected of being contaminated with greater than 10 nCi/g of TRU 

radionuclides, pending a decision on its disposition. The discharge 

of TRU-contaminated liquid waste to the soil ceased in 1973. 

Subsequent analyses culminated in a TRU Waste Workshop in August 

1982, where government (including DOE, EPA, and the NRC) and 

university scientists concluded that the limit of concern for TRU 

radionuclides could safely be 100 nCi/g. Based on these analyses and 

the outcome of the TRU Waste Workshop, this limit was then used in 

the DOE order defining TRU waste. In late 1982, the Nuclear 

Regulatory Commission also adopted a regulation using 100 nCi/g as 

the concentration above which TRU waste would not generally be 

acceptable for near-surface disposal. 

Since the establishment of TRU waste as a radioactive waste 

classification in 1970, 94,573 m3 (3,340,318 ft 3 ) of solid waste 

have been placed into interim storage at six DOE facilities. In 

addition to the stared TRU wastes, nine DOE defense sites currently 

produce TRU wastes. It is DOE policy that stored waste will be 

retrieved, examined, sorted, processed if necessary, certified, and 

sent to WIPF for disposal. Most newly generated waste is being 

generated in certifiable forms and when WIPP opens, this waste will 

be given priority for emplacement. Certified stored waste will be 

emplaced, as needed, to meet waste emplacement goals. 

The Integrated Data Base (IDB: Reference 2) is a compilation of 

current data on inventories and characteristics of commercial spent 

fuel and both commercial and U. S. government-owned radioactive 

wastes through De·.;e~er 31, 198 7. These data are based on the most 
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reliable inf or.nation available from government sources, as wel). as 

open literature, technical reports, and direct contacts. The 

information forecasted is consistent with: (1) the latest u. 
S.DOE/Energy Information Administration (EIA) projection of u. s. 
commercial nuclear power growth: and (2) expected defense related and 

private indust=ial and institutional activities. 

This information has been assembled as a part of the Integrated Data 

Base Program at Oak Ridge National Laboratory (ORNL) , which has the 

lead responsibility for establishing and maintaining files of 

pertinent data on current and projected inventories and 

characteristics of permanently discharged domestic spent nuclear fuel 
and radioactive wastes. 

TRU waste is divided into four categories: contact-handled (CH) 
waste: remote-handled (RH) waste: special case (SC) waste: and buried 

waste. The characteristics of these wastes and the strategies for 

their management are discussed below. 

4.3.l CONTACT-HANDLED (CH) WASTE 

CH waste has a surface dose rate of less than or equal to 200 

m.Rem/hr. No shielding is required when handling this type of waste. 

The 93,162 m3 (3,290,517 ft3 ) of retrievably stored CH waste 

accounts for 98% (by volume) of the total TRU stored waste 

inventory. It is estimated that additional CH waste will be 

generated at the rate of 3040 m3 (107,342 ft3)/yr. 

CH TRU waste comprises a major fraction of retrievably stored and 

newly generated waste at defense TRU sites. The objective of the 

DTWP is to safely and efficiently achieve permanent disposal of this 

waste at WIPP, thereby ending the current practice of interim 
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storage. Until this occurs, CH waste will be placed in retrievable 

storage at WIPP and interim storage of CH waste will continue and 

will be monitored to ensure safe operations. In addition, feasible 

steps will be taken to reduce the volume and radioactivity of newly 

generated waste which will be disposed. 

4.3.1.1 Stored CH Waste 

As of December 31, 1987 the DTWP had a total of 93,162 m3 

(3,290,517 ft 3 ) of CH waste in retrievable storage. This total is 

more precisely defined as TRU-contaminated waste, which includes a 

large percentage of waste that will be reclassified as low level 

waste following retrieval and assay. 

Table 4-4 contains a summary of the storage sites' volumes of waste 

which are projected to be TRU and low level. 

Table 4-5 and Figures 4-3 through 4-6 illustrate the volumes and 

activity levels of stored CH TRU waste from the six interim storage 

sites. 

4.3.1.2 Newly Generated CH Waste 

During 1988, nine DOE defense sites expect to add 4,219 m3 

(149,015 ft 3 ) of newly generated CH waste to the Defense 

Transuranic Waste Program inventory. This waste will be shipped to 

storage sites and placed in interim storage. The Rocky Flats Plant 

(RFP) will account for 54.3% of this total. For the 1989-93 time 

period, it is estimated that the annual generation rate of CH waste 

will be approximately 4000 m3/yr (141,280 ft 3 ). A summary of the 

1988 newly generated waste projection is shown in Table 4.6 and shown 

graphically in Figures 4-7 through 4-10. 

4-11 



This page was intentionally left blank. 



LRMP 

TABLE 4-4 

Stored Contact Handled Waste 

Existing Projected Managed as 
Storage Site TRU Waste Transuranic Low Level Waste 

m3 m m 
(ft3 ) (ft3 ) (ft3 ) 

Hanford 15,591 10,312 5,279 
(550,674) (364,220) (186,454) 

INEL 62,899 35,563 27,335 
(2,221,593) (1,256,120) (965,472) 

LANL (a) 7,582 7,292 290 
(267,796) (267,796) (10,243) 

NTS (b) 620 620 0 
(21,898) (21,898) 

ORNL 601 583 18 
(21,227) (20,591) ( 63 6) 

SRP 5,870 2,989 2,881 
(207,329) (105 ! 571) (101, 757) 

Total 93,163 57,359 35,803 
(3,290,517) (2,025,920) (l,264,562) 

a. includes 116 m3 (4097 ft 3 ) of special case waste 
b. includes 106 mJ (3744 ft3 ) of special case waste 
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TABLE 4-5 

stored CH TRU-Contaminated waste 

Alpha Total 
Vo~ume Mass Rad;,i,,oactiv;i.ty Radioactivitv 

m kg 
(ft3 ) (lb) 

Hanford 15,591 448.0 
(550,674) (987.8) 

INEL 62,899 791. 4 
(2,221,593) (1745.l) 

LANL (a) 7,582 513. 7 
(267,796) (1132.7) 

NTS (b) 620 4.0 
(21,898) (8.8) 

ORNL 601 25.5 
(21,227) (56.2) 

SRP 5,870 179.0 
(207,329) (398.2) 

Total 93,163 1961.6 
(3.290,517) (4325.3) 

a. 
b. 

includes 116 m3 (4097 ft 3 ) of 
includes 106 m3 (3744 ft3 ) of 

Ci 

99,394 

200,412 

178,114 

478 

17,585 

639,272 

1,135,255 

special case waste 
special case waste 
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Ci 

l,062,537 

472,770 

454,069 

478 

28,613 

784,430 

2,802,857 
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TABLE 4-6 

Newly Generated CH Waste 
(Estimated 1988) 

Mass of TRU Alpha Total 
Site VQlume Elements Radioactivit~ Radioactivitv 

m~ kg Ci Ci 
(ft3 ) (lb) 

Hanford 649 18.8 3,517 44,268 
(22,923) (41.5) 

INEL 52 2.6 240 500 
(l,837) (5.7) 

LANL 317 82.0 28,000 178,000 
(ll,196) 180.8} 

ORNL 37 1.48 500 895 
(l,307) (3. 3) 

SRP 635 60.0 49,362 49,369 
(22,428) (132.3) 

RFP 2,290 47.0 5,490 23,200 
(80,883) (103.6) 

ANL-E 14 0.9 96 1,040 
(494) (2.0) 

LLNL 105 1.2 350 1,620 
(3,709) ( 2. 6) 

Mound 114 .003 50 52 
(4,026) (.007) 

Total 4 I 213 213.92 87,710 298,856 
(148,803) (471.7) 
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4.3.1.3 Certification Of CH Waste 

Certification is the process of ensuring that waste being shipped to 

WIPP is in compliance with the WIPP Waste Acceptance Criteria (WAC) . 

Sites write plans to demonstrate that their waste is certifiable and 

these plans are reviewed by the Waste Acceptance Criteria 

Certification Committee (WACCC) . This committee is comprised of 

representatives from the WIPP Project Off ice and Westinghouse Waste 

Isolation Division. 

Certification of CH waste may require consideration of several types 

of information [e.g., existing records regarding tests, inspections, 

process controls, administrative controls, and procurement 

specifications, nondestructive examination and assay of waste already 

in containers, and random opening of individual containers for 

examination of contents to verify nondestructive examination (NDE) 

results]. 

Some waste may not be certifiable. This waste will require 

processing to stabilize the waste form to one conforming to the WIPP 

WAC. Stabilization techniques will include shredding and direct 

grouting and shredding followed by incineration, then grouting of the 

residue. 

LANL,INEL and NTS have begun to retrieve and certify stored CH TRU 

waste. All of ORNL's stored CH waste is certified. The other 

storage sites will begin to certify stored waste in the 1990's as 

processing facilities are built and certification plans are 

completed. 

It is DOE policy that stored waste will be retrieved, examined, 

sorted, processed if necessary, and certified in accordance with the 
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WIPP WAC and the Payload Control Procedure (PCP) prior to ship~ent. 

Newly generated waste will be certified, if possible, at the site 
where it is generated or processed, at on-site or off-site 
facilities, in order to meet the certification criteria, and will be 
shipped directly to WIPP without being placed in interim storage. 

Table 4.7 shows the certification status of stored CH waste. Only 

6,912 m3 (244,132 ft 3 ) of stored CH waste, or 12.1% of the total 

inventory, is currently certified and acceptable for WIPF. For 
projected newly generated CH waste, the certifiable portion is 

expected to increase to 91.4%. 

4.3.1.4 CH Work-Off Schedule 

The current work off plan for stored and newly generated CH waste is 

to: 
1. Ship directly to WIPF all certified and newly generated waste 

when WIPP initiates the operation demonstration or becomes a 

repository. 

2. Ship stored CH waste from storage sites to WIPP when it 
becomes operational and as transportation resources and WIPP 

emplacement constraints allow. 

4.3.2 REMOTE HANDLED (RH) WASTE 

RH waste has surface dose rates greater than 200 :mRem/hr and less 

than or equal to 1000 Rem/hr. Canisters of RH waste with surface 
dose rates greater than 100 Rem/hr and less than or equal to 1000 

Rem/hr will be accepted at WIPF with special approval before being 

shipped, under the Agreement for consultation and Cooperation with 

the State of New Mexico. Only 5% of the RH volume disposed in WIPP 
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TABI.E 4-7 

certification status of Stored. CH Tm1 Waste 

Hanford ~ I..ANL NI'S ORNL SRP Total 

certified 53 5,942 102 514 0 302 6,912 
(1,872) (209 ,871) (3' 602) (18,514) 0 {10,667) (244' 132) 

certifiable 
No 208 20,487 3,616 0 343 0 24,654 
Processin; (7,347) {723, 601) (127 '717) 0 (12' 115) 0 (870,780) 

Certifiable 
Existirx;r 
capabilities 4 5,569 2,283 0 0 0 7,856 

(141) (196,697) (80, 636) 0 0 0 (277,474) 

Certifiable 
Future 
capal:Jilities 10,047 3,565 1,175 0 240 2,687 17,714 

{354,860) (125,916) (41,501) 0 (8, 477) (94,905) (625,658) 

Special case 0 0 116 106 0 0 222 
0 0 (4,097) (3 ! 744) 0 0 - (7 ,841) 

Total 10,312 35,563 7,291 620 583 2,989 57,358 
(364,220) (1,256,085) (257,553) (21,898) (20,592) (105,572) (2,025,920) 
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may have surface dose rates greater than 100 Rem/hr. The dose rates 

associated with the RH waste are high enough that personnel shielding 

is required when handling this waste. As of December 31, 1987, RH 

inventories stood at 1,410 m3 (49,801 ft 3 ), with an expected 

generation rate of approximately 44 m3/yr (706 ft 3 ) for the next 

25 years. 

4.3.2.1 Stored RH Waste 

RH waste is stored at four sites, with ORNL accounting for 93% of the 

stored RH inventories. Table 4-8 lists the volume, alpha 

radioactivity, total radioactivity, and mass of TRU elements of this 

waste. 

Figures 4-11 through 4-14 present graphic illustrations of the data 

presented in Table 4-8. 

4.3.2.2 Newly Generated RH Waste 

For 1988, it is estimated that 25.7 m3 (908 ft 3 ) of RH waste will 

be added to the DTWP inventories. These wastes will be generated at 

four DOE defense sites: Hanford, INEL, ORNL and ANL-E. A summary of 

the 1988 newly generated waste projection is presented in Table 4-9 

and shown graphically in Figures 4-15 through 4-18. 

4.3.2.3 Certification Of RH Waste 

Generating and storage sites will certify waste by process knowledge, 

records, administrative controls, nondestructive assay (NOA), or 

combination of these methods. Waste that is not directly certifiable 

under an approved certification plan will have to be processed to 

correct the characteristic that makes it uncertifiable. 
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Hanford 

INEL (a) 

LANL 

ORNL 

TOTAL 

Stored 

Vo~ume 
m 

(ft3 ) 

24 
(848) 

68 
(2,402) 

28 
(989) 

1,290 
(45 t 563) 

1,410 
(49,802) 

LRMP 

TABLE 4-8 

Remote Handled Waste 

Alpha Total 
Mass Radioactivity Radioactivity 

kg Ci Ci 
(lb) 

6.0 855 110,000 
(13.2) 

0.4 115 6,560 
(0.9) 
1.8 150 4,721 

( 4. 0) 
110.2 2,920 112,963 

(243.0) 

118.4 4,040 234,244 
(261.1) 

(a) includes 21 m3 (742 ft 3 ) managed as Low Level Waste. 
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TABLE 4-9 

Newly Generated RH Waste 
(Estimated 1988) 

Mass of TRU Alpha Total 
Site Volume Elements Radioactivity Radioactivity 

m3 kg Ci Ci 
(ft3 ) (lb) 

INEL 4.8 0.03 2.5 5.0 
(169.5) (0.07) 

ANL-E 3.4 0.26 20.0 320.0 
(120.1) (0.57) 

ORNL 10.0 0.02 15.0 20.0 
(353.2) (0.04) 

Hanford 0.9 0.2 31.0 3955.0 
(31.8) (0.44) 

Total 19.1 0.51 68.5 4300.0 
(674. 6) ( 1.12) 
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The Defense Remote-Handled Transuranic Waste Cost/Schedule 

Optimization Study (DOE/Jl0-017) that was published in November 1986 

(Reference 6) recommended that a single processing facility for RH 

TRU waste is both necessary and sufficient. This facility, the Waste 

Handling and Packaging Plant (WHPP), will be located at the ORNL 

since ORNL is responsible for over 90% of the system's stored RH TRU 

waste inventory. Any waste from other sites that requires processing 

for certification will be sent to ORNL if it can be transported. 

Other alternatives must be identified for those wastes which cannot 

be transported to ORNL. 

Currently, only 1.3% of the total stored RH TRU waste is certified. 

A breakdown of certification status for this waste category is shown 

in Table 4-10. 

Schedules and major milestones for all sites storing or generating RH 

TRU waste are presented in the Defense Remote-Handled Transuranic 

Waste Implementation Plan (DOE/WIPP-88-001) that was published in 

January 1988 (Reference 7). This document provides details 

concerning (1) schedules for DOE-managed site waste facilities, 

(2) the availability of certified waste for disposal in the WIPP, and 

(3) a discussion of uncertainties associated with the RH waste 

management program. 

4.3.2.4 RH Work-Off Plan 

The plan assumes no volume changes from the inventory projections 

during certification and processing at the sites; however, reduction 

in volume could occur if appropriate technology is developed. 

To work off all RH waste, an average emplacement rate of 

approximately 235 canisters/yr is required for WIPP after the 
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TABLE 4-10 

Certification Status ~f Stored RH TRU Waste 
m 
(ft3 ) 

Hanford INELa LANL ORNL 

certified 0 18 0 0 
(636) 

Certifiable 
No Processing 0 20 11 0 

(706) (389) 

Certifiable 
Existing 
Capabilities 0 1 0 0 

(35) 

Certifiable 
Future 
capabilities 24 8 0 1,283 

(848) (283) (45,316) 

Special Case 0 0 17 7 
(600) (247) 

Total 24 47 28 1,290 
(848) (1660) (989) (45,563) 

(a) Total volUllle of 68 m3 (2,402 ft3 ) includes 21 m3 

(742 ft 3 ) projected as LLW. 
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Total 

18 
( 63 6) 

31 
(1,095) 

1 
( 3 5) 

1, 315 
(46,446) 

24 
(847) 

1,389 
(49,059) 
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TABL~ 4-11 
Stored Special Case Waste 

Alpha Total 
Site Categorv Volume ~ Radioactivity Radioactivitv 

mJ kg (Ci) (Ci) 
(ft3 ) (lb) 

LANL CH 116 2.0 145 923 
(4,097) (4.4) 

RH 17 1.0 87 2,070 
(600) (2.2) 

NTS CH 106 1.0 51 51 
(3,744) (2.2) 

ORNL RH 7 4.0 301 66,004 
( 24 7) {8.8) 

Total 246 8.0 584 69,048 
(8,688) (17.6) 
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DOE Order 5820.2A (Reference 1) established that site management can 

classify some TRU waste as "impractical to certify." This order 

allows DOE field offices, after approval by DOE Headquarters, to 
establish alternate site-specific TRU. waste management practices. 

This order also states that small amounts of waste that do not comply 
with the WIPP Waste Acceptance Criteria (WAC) may be accepted in the 

WIPP on a case-by-case basis through a controlled review and approval 

process under the direction of the WIPP Project Office (WPO) and the 

WIPP Waste Acceptance criteria Certification Committee (WACCC). The 

WIPP Project Office has stated that it anticipates-that no waste will 

be disposed of under any exception ruling until the decision to 

convert WIPP to a permanent repository has been made. This decision 

will follow the end of the five-year Operations Demonstration Period. 

The process of developing an alternative to disposal at WIPP first 
requires the sites to characterize their TRU waste. This waste 

characterization was completed in fiscal year FY 1986, w_hen each of 
the storage sites prepare'c:i" a final ·rn~~ntory Work Off Plan . (!WOP) . 

These documents present the waste volumes, characteristics, and the 

sibas' plans for permanently disposing of the waste. The next -step 

in developing an alternative is to analyze several alternate disposal 

practices (ADP) with regard to radiation safety, health protection, 

environmental protection, economics, resource commitments, and 

regulatory compliance. The ADPs are formally evaluated in an 
alternate disposa-1 pract-ice petition (ADPP). Th.e -ADPP:.:.provi:des a 

common basis for management decisions and facilitates· communication 
-

betweeri" DOE Headqtiarters and the DOE field offices. The ADPP 
... - - .. - . 

evaluation process identifies one of the ADPs·as being the best 

alternative and approves it as an acceptable dispos"°~ff practi6:e. 

The ADP f orecasted to be approved is a technique called greater 

confinement disposal (GCD) . GCD is a technique for disposal of waste 
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that uses natural and/or engineered bar=iers to provide a degrPe of 

isolation greater than that of shallow land burial but possibly less 

than that of a gec:ogic repository. Technical support for this type 

of alternate disposal has been developed at ORNL, NTS, and INEL. 

The goal of the Defense Transuranic Waste Program (DTWP) is to 
develop a system that will certify the largest practical quantity of 

waste for WIPP emplacement. Alternate disposal techniques will be 
used as a method of last resort. 

To assist this long range management objective, the Defense Special 

Case Transuranic Waste I~plementation Plan (DOE/Jl0-022) was 

published in June 1987 (Reference 4), to provide a baseline plan fer 

SC waste management. This plan has been successful in outlining 

programs to reduce the Defense Transuranic Waste Program's dependency 

on the SC classification by influencing facility design so that sites 

will be capable of certifying more waste forms. 

4.3.4 BURIED TRU CONTAMINATED WASTE (BTW) 

Prior to 1970, all radioactive waste contaminated with TRU elements 

was classified as LLW and disposed of by shallow land burial. Until 

1973, TRU-contaminated liquid waste was discharged to the soil. 

These buried transuranic-contaminated wastes (BTWs) are contained at 
five separate DOE defense sites: LANL, INEL, ORNL, Hanford, and 

SRP. Although the exact inventory of some of the buried TRU waste, 

particularly the large volume of waste buried during the late 1940s 

and 1950s, is uncertain, Table 4-12 represents estimated volumes of 

buried TRU-contaminated wastes. 

The challenge presented by the buried wastes is well illustrated by 

the magnitude of the volumes as presented in Table 4-12. The 
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TABLE 4-12 

Estimated Buried TRU-contaminated Waste 
m3 

(ft3 ) 

TRU 
llll (Solid) 

Soil 
CProxl Cal 

Soil 
(Liquid 

Disposal) 

LANL(b) 14,000 
(494,480) 

INEL 57,100 
(2,016,772) 

ORNL 6,200 
(218, 984) 

HANFORD 69,000(d) 
(2,437,000) 

SRP 4,530 
( 160 ! 000) 

Total 150,830 
(5,327,316) 

1,000 
(35,320) 

56,000-156,000 
(1,977,920-5,509,920) 

12,000-60,ooo(c) 
(423,840-2,119,200) 

40,000 
(1,412,800) 

38,000 
(1I342 ! 160) 

147,000-295,000 
(5,192,040-10,419,400) 

140 
(4,945) 

1,000 
(35,320) 

32,000 
(1,130,240) 

0 

33,140 
(1,170,505) 

a. Soil in proximity to buried waste. Where a range is given, it 
is due to uncertainty regarding concentrations of TRU. 

b. Includes small amount (3 m3 ) of TRU waste buried at Sandia 
National Laboratories in Albuquerque, NM. Disposition of this 
waste will be determined at the time LA.NL waste disposition is 
determined. 

c. Top limit is 1,600,000 m3 if TRU cannot be isolated from LLW 

0 

d. Represents a 1000 m3 revision from total published in 
Comprehensive Implementation Plan (CIP) for Defense BTW Program. 
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150,830 m3 (5,327,316 ft3 ) of suspected TRU solid wastes is 

roughly equivalent to the design capacity for WIPF. Using the high 

estimate for TRU-contaminated soils, the total volume of BTW is 

approximately 10 times the design capacity for the current geologic 

repository. 

The DOE policy for such buried wastes, as outlined in the Defense 

Waste Management Plan (DWMP: DOE/DP-0015, 1983: Reference 8) has been 

to monitor the waste, to take such remedial actions as may be 

necessary, and to reevaluate its safety periodically. Major 

evaluations will be scheduled as necessary or in about 10 year 

periods. 

The Comprehensive Implementation Plan for the DOE Defense Buried 

TRU-Contaminated Waste Program (DOE/TRU TECH-001: Reference 5) was 

pUblished (February 1988). This plan provides a description of the 

approach, resources, and scheduies to be implemented at all DOE sites 

for long-term management and permanent disposal of buried 

TRU-contaminated waste. 

In accordance with this plan, each site is evaluating three 

alternatives to manage its buried waste and contaminated soil: 

o Leave the waste in place with continued monitoring and 
surveillance as required 

o Leave the waste in place but improve the confinement and 
continue monitoring and surveillance as required 

o Exhume, process, certify, and dispose of the TRU-contaminated 
waste in a repository; segregate the LLW for disposal 

DOE has initiated the guidelines and schedules for obtaining 

long-range plans regarding buried transuranic-contaminated waste 

(BTW) . While this policy is not yet finalized and formalized, it is 
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DOE's intent that BTW site management plans be coordinated and be 

consistent with remedial actions under Comprehensive Environmental 

Response, Compensation and Liability Act (CERCLA) and Resource 

Conservation and Recovery Act (RCRA). To facilitate this process, 

DOE has designated Oak Ridge Operations (DOE/OR) as the Lead Field 

Office for the Hazardous Waste Remedial Action Program (HAZWRAP), and 

this office will play a major role in the development of long-range 

plans for BTW sites. 

4.4 TRANSPORTATION 

Transportation is a highly visible aspect of the DTWP and involves 

the interstate and intrastate movement of transuranic waste between 

generating and storage sites and the WIPP site. It includes 

conceptual design, fabrication and certification of transport 

packages that can safely move waste and carry a specified payload 

that can be loaded and unloaded such that costs are minimized. It 

also involves conducting institutional programs along transportation 

routes, as well as the scheduling, maintainance, inspection and 

evaluation of the transport system over its operational lifetime. 

4.4.l TRUPACT 

CH TRU wastes will be transported in the TRUPACT-II, Figure 4-19. 

The production unit, TRUPACT-II, has been designed to qualify as a 

type B(U), package per definitions delineated in 10 CFR 71.4. This 

redesigned package is cylindrical, has double steel containment with 

no filtered pressure relief system. 

The TRUPACT-II has been developed by Nuclear Packaging Corporation 

(NuPac) as a safe means of transporting CH TRU waste from DOE 

generator/storage sites to the WIPP. The packaging has been 
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developed as a lightweight container to enable the transport o~ a 

maximum amount of waste per shipment without compromising operator er 

public safety during loading, transport, and unloading operations. 

Maximizing the amount of waste transported per shipment keeps the 

total nUlllber of shipments to a mimimum. 

The TRUPACT-II package, as shown in Figure 4-19, is designed for 

truck transport. A single TRUPACT II can transport up to fourteen 

55-gallon drums (two seven packs) of CH TRU waste. Up to three 

loaded TRUPACT-II containers (Figure 4-20) can be transported at one 

time on a single trailer. The payload will either be contained 

within SS-gallon drums or within specially designed standard waste 

boxes (SWBs). Up to two SWBs can be transported within a single 

TRUPACT II, one on top of the other. Each SWB is capable of 

containing up to four 55-gallon drums of waste. 

A Certificate of Compliance (C of C) from the Nuclear Regulatory 

Commission (NRC) must be issued for TRUPACT-II before it can be used 

to transport waste. To be certified as a Type B package, TRUPACT-II 

must pass a series of drop tests. These drop tests consist of a 

series of 30-foot drops on to non-yielding surfaces and 40-inch drops 

onto a 6-inch steel pin. The container is pressured to its design 

pressure with helium gas to permit post-drop tests for leakage. 

In addition to the drop tests, the container also has to undergo both 

burn tests (i475°F) and freeze tests (-20° F) and demonstrate 

that there is no resulting leakage. The results of all this testing 

will be incorporated into a Safety Analysis Report for Packaging 

(SARP), which is a key element of the NRC certification process. 

In addition to certifying the design of the container (e.g., 

structural, ther.nal, criticality considerations), an assessment and 
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characterization of payload contents and waste forms will be 

accomplished. Potentially, the certification process will be a 

phased approach. In this approach, the waste forms most easily 

characterized will be certified initially. Other waste forms, for 

example, requiring testing to characterize, would be a focus item for 

a future SARP amendment and a "phase two" certification. 

The production fleet is expected to consist of seventeen transport 

trailers with three TRUPACT-II containers per trailer. 

4.4.2 RH CASKS 

Because RH waste contains sufficient beta and gamma radiation to 

warrant personnel shielding, specially designed casks will be 

constructed to transport these wastes to WIPP. NuPac has contracted 

with the DOE to design, construct and obtain NRC certification for a 

demonstration model and two transportation casks suitable for 

carrying canisters of certified RH TRU waste. This proposed cask 

will provide two levels of testable containment and has been 

designated the NuPac 72-B. 

The contract with NuPac has two phases. The first involved the design 

of the cask and the preparation of a draft Safety Analysis Report for 

Packaging (SARP), an element of the cask certification application to 

the NRC. The draft SARP was completed in November 1987. The second 

is the submittal of the SARP to the NRC and fabrication of the cask 

and trailers. 

The design of the cask was based on the 125-B cask that was used to 

transport material from Three Mile Island to the INEL. The NuPac 

72-B is a scaled-down version of the 125-B cask, roughly equivalent 

to 65% its size. The 125-B is also a rail-transported cask while the 
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NuPac 72-B is designed to be a legal weight truck (LWT) cask (Figure 

4-21). Because of the similarity in design of these two casks, no 

drop testing is anticipated. Instead, a comparison analysis will be 

submitted for the Certificate of Compliance (C of C) . 

RH TRU waste will packaged in a canister for shipment in the cask and 

emplacement at WIPP. The canisters will consist of two general 

types. One will be a one-piece construction unit capable of 

transporting, three 55- or JO-gallon drums. The canister uses 26-in 

outside diameter pipe fabricated of carbon steel as the outer shell. 

Wall thickness of this canister is 0.25-inch and the overall maximum 

length is 121.0- inch. The second type will be a stacked container 

design consisting of two 63-inch long canisters, welded together to 

form a unitized construction equivalent in size and weight to the 

one-piece unit. The maximum weight of a loaded canister is 8,000 

lbs. 

The second phase of the NuPac contract was initiated in July 1988. 

This phase consists of negotiating with the NRC for a C of C and the 

fabrication of a model and two transportation casks. Preliminary 

delivery dates are being renegotiated for July 1990. 

4.4.3 INSTITUTIONAL PROGRAMS 

Institutional programs have been designed to familiarize state and 

local officials, Indian tribes and the interested public, with safety 

issues regarding the transportation of TRU waste to WIPP. This TRU 

transportation system, as shown in Figure 4-22, spans 23 states and 

26 Indian reservations or pueblos. 

These institutional programs are being sequentially implemented using 

a corridor approach. The initial shipment corridor is from the INEL 
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to WIPP and involves the states of Idaho, Utah, Wyoming, Colorado, 

and New Mexico. Institutional programs directed toward these five 

states have these interfaces and have initiated the interface along 

the next corridor from SRP. 

The two segments of this program are Emergency Response Training and 

Public Awareness. All work is coordinated through state or tribal 

officials, and relies heavily upon their active support. 

The Emergency Response Training portion consists of three separate 

courses targeting different groups: 

1) Mitigation Course: a one-day course taught to a few state level 

radiation protection specialists. The purpose of this course is 

to provide information on the characteristics of TRU waste to 

individuals who would be involved in assuring that 

proper clean-up procedures are followed in the event of an 

accident. These individuals would be the official interface 

between their state and the DOE. 

2) Command and Control Course: a three-day course prepared for a 

select group of law enforcement and regulatory officers that 

could be in charge of an accident scene. A wide variety of 

subjects, from waste characterization to evacuation procedures, 

are covered in this extensive course. 

3) First Resnonder Course: a one-day course taught to a large 

number of law enforcement, regulatory, and emergency personnel 

located along the transportation route. Its purpose is to 

disseminate basic information of the nature of TRU waste, 

provide training for initial response to an accident scene, and 
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establish procedures for notification of designated command 
individuals and organizations. 

Work is beginning on a second corridor, from the Savannah River Plant 

(SRP) to WIPP. This route covers an additional six states: South 

Carolina, Georgia, Alabama, Mississippi, Louisiana and Texas. 

All training within this corridor is scheduled for completion by 
April 1989. 

4.4.4 TRANSPORTATION OPERATIONS 

TRU waste transportation operations will be centrally coordinated to 

achieve efficient use of valuable resources and to adhere to waste 
delivery schedules. This coordination function will be performed by 
the Transportation Operations at WIPP in close coordination with site 
traffic managers. Transportation Operations function of establishing 

waste shipment schedules will be essential to maintain constant waste 
receipts at WIPP and to meet site shipment schedules. 

Waste shipments will be tracked using land-based positions and 

satellite-based two-way digital communication equipment. Under DOE 

direction, a tracki~g system called Transportation Communication 

System (TRANSCOM) has been developed at ORNL. The TRANSCOM software 

accepts positioning data from the Long Range Navigation-c (LORAN-C) 
positioning system, and displays the information on a computer

generated mapping system. Two way communication between WIPF and the 
vehicle operators will be accomplished by satellite communications 

through the TRANSCOM system, or by mobile telephone communications. 

T~e components of this system are shown in Figure 4-23. 
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4.5 REGULATORY COMPLIANCE 

The Atomic Energy Act (AEA) of 1954, as amended, gave the Atomic 

Energy Commission (AEC) and its successor agencies currently the DOE 

exclusive authority to regulate source and special nuclear materials 

generated by AEC nuclear activities. This applies directly to 

defense transuranic waste. Despite this exclusive regulatory 

authority for radioactive material, the overall DTWP is subject to 

national environmental policies, and all DOE facilities must maintain 

compliance documentation. 

In many cases, TRU waste has been found to also contain hazardous 

chemicals which are regulated by the EPA. Such radioactive mixed 

waste is under dual regulatory control, and the DOE is committed to 

working with the EPA in meeting disposal standards for this material. 

4.5.1 NEPA DOCUMENTATION 

The National Environmental Policy Act of 1969 (NEPA) , Public Law 

91-190), forms the basic national charter for the protection of the 

environment. It establishes environmental policy, sets goals, and 

provides a means for carrying out this policy. The NEPA 

environmental review process is intended to help public officials 

make thoughtful decisions that are based, in part, on a clear 

understanding of the environmental consequences of a proposed federal 

action. This review process is illustrated in Figure 4-24. 

All federal agencies are subject to the mandate of NEPA. All must 

abide by the President's Council on Environmental Quality (CEQ) 

regulations, which provide the direction for incorporating 

environmental review in the planning of and execution of federal 

actions. The regulations set forth procedures for establishing legal 
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documentation of such review [40 Code of Federal Regulations (~FR) 

Parts 1500-1508]. In addition, all organizational units of the DOE, 

except the Federal Energy Regulatory Commission, must follow the DOE 

NEPA Guidelines (45 Federal Register, 62, p. 20694) for implementing 
the CEQ regulations. 

Environmental issues concerning interim storage, retrieval, handling, 

certification, processing, transportation, and disposal of defense 
TRU waste have been documented in the WIPP Final Environmental Impact 

Statement (FEIS: DOE/EIS-0026) published in October 1980 (Reference 

9). This document also addresses the TRU waste operations and 

transportation procedures for the RFP and INEL. These same 

operations were addressed for Hanford in the "Final Environmental 

Impact Statement, Disposal of Hanford Defense High-Level, Transuranic 

and Tank Wastes", (DOE/EIS-0113), published in December 1987 
(Reference 10). ~ 

Title major TRU storage/generator sites are in the process of 

completing NEPA documentation on their TRU waste 
operation/transportation programs. These two sites are ORNL and 

LANL. Although EIS reports exist for these facilities,this 

documentation is required because of the site-related cumulative 

impact of TRU waste management activities and/or the planned 

construction of new operations. The status of this NEPA 
documentation for these sites is listed below. 

ORNL has decided to complete their NEPA documentation in two 

phases, the first being on their CH TRU waste program. An EA 

has been submitted for review to DOE/HQ. The second phase of 

NEPA documentation concerns ORNL's RH TRU wastes. The NEPA 

documentation process is under way with the issuance of a draft 

EA for ORNL RH TRU waste planned for FY 1990. 
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LANL is preparing an EA on their TRU waste handling and 

transportation operations. An EA has been submitted to DOE/HQ for 

review. 

SRP prepared an EA for the construction and operation of their 

Transuranic Waste Facility (TWF) . Work on this EA began FY 1986 

and was approved by DOE/HQ in August 1988. The Finding of No 

Significant Impact was published in the Federal Register in 

August 1988. 

Smaller generator and storage sites such as NTS, ANL-E, LLNL and 

Mound are preparing or will soon begin to prepare Action 

Description Memorandums (ADMs) for. their TRU waste management 

activities. This level of documentation is sufficient as no new 

facilities are planned and the overall cumulative impact of 

their TRU waste program on their particular site is minimal. 

Present plans are to complete these ADM's by the Jrd Quarter FY 

1989. 

4.5.2 RCRA PERMITTING 

The Resource Conservation and Recovery Act (RCRA) of 1976, as 

amended, provides for development and implementation of a 

comprehensive program to protect human health and the environment 

from the improper management of hazardous waste. A significant 

portion of TRU waste destined for shipment to WIPP contains some of 

the hazardous constituents listed in RCRA. This waste has been 

classified as mixed waste, and is subject to regulation under both 

RCRA and the Atomic Energy Act of 1954, as amended. 

At the present time, actual RCRA regulatory authority for mixed waste 

varies from state to state and resides with the EPA, the state, or in 
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some cases is nonexistent. This latter case applies to the state of 

New Mexico where mixed wastes are currently unregulated. The result 

of this unregulated status is that there is no designated agency with 

the authority to grant WIPP interim status for the storage of mixed 

wastes. 

This is important to WIPP because all major TRU waste generator and 

storage sites are in states where mixed wastes are regulated. These 

regulations state that shipments off-site for treatment, storage, or 

disposal can only be made to RCRA permitted facilities. 

To resolve this, WIPP has prepared and is negotiating a Memorandum of 

Understanding (MOU) among the EPA, New Mexico, and major TRU waste 

generator states. This agreement would allow New Mexico to regulate 

mixed wastes until such time as a statutory amendment can be passed 

modifying its RCRA hazardous waste program. The EPA has given New , 

Mexico until July 1, 1989, to modify this program. 

WIPP also submitted Part A of the RCRA permit application to the New 

Mexico Environmental Improvement Division and the EPA in July 1988. 

This application and associated interim status compliance 

documentation is proposed to establish equivalency to the EPA interim 

status standards for the WIPP facility and allow it to receive waste. 

RCRA currently defines WIPP as a land disposal facility and, as such, 

WIPP is subject to groundwater monitoring requirements. WIPP is 

initiating a no-migration variance petition to the EPA to 

differentiate deep geologic disposal in bedded salt from land 

disposal. This is intended to demonstrate the low probability of 

(1) movement of liquid from the disposal site to the accessible 

environment: or (2) generation of hazardous leachate. This waiver 

petition will be maintained at the facility during interim status and 
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will be included in its Part B permit application. 

Plans are to apply for a Part B permit for permanent disposal under 

RCRA (Part 264 Subpart X) regulations. These regulations apply to 

miscellaneous units which do not fit the description of standard 

practices and technologies. It is expected that this permit 

application process will take approximately eighteen months to 

complete. 

4.5.3 FIVE-YEAR DEMONSTRATION PERIOD 

The WIPP mission, as defined by Public Law 96-164, is for "the 

express purpose of providing a research and development facility to 

demonstrate the safe disposal of radioactive wastes resulting from 

the defense activities and programs of the United States exempted 

from the regulation by the Nuclear Regulatory Commission." The 

mission is being fulfilled using a phased approach, as described in 

the Project Charter and Project Plan. The facility is being 

thoroughly tested for all aspects of operations prior to the receipt 

of actual waste. Following initial receipt of waste, ongoing 

experimental work to verify the geotechnical characteristics of the 

surrounding salt media and operational testing with actual waste will 

continue for up to five years. During this period, WIPP will be a 

storage facility, as defined by the EPA. 

The overall objective of this Five-Year Demonstration Period is to 

assess the WIPP facility, operations, and the entire transuranic 

waste management system. The result of this assessment is to 

establish an informed basis for the decisions not to retrieve and to 

proceed to full-scale operations. 
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4.5.3.1 EPA Performance Assessment 

A performance assessment will be conducted during this five year 

demonstration period as set forth by the EPA in 40 CFR 191. Subpart 

B of this regulation pertains to environmental standards for disposal 

of transuranic wastes and describes a performance assessment as "an 

analysis that: (1) identifies the processes and events that might 

affect the disposal system; (2) examines the effects of these 

processes and events on the performance of the disposal system; and 

(3) estimates the cumulative releases of radionuclides, considering 

the associated uncertainties, caused by all significant processes and 

events. These estimates shall be incorporated into an overall 

probability distribution of cumulative release to the extent 

practicable." 

Performance assessment will include tests with CH waste in the 

underground storage area. By studying gases that are generated 

and/or consumed by the waste, brine seepage into the rooms and the 

structural response of a seven room panel, conclusions can be made 

pertaining to containment, assurance, individual protection, and 

ground water protection requirements as described in 40 CFR 191, 

Subpart B. 

4.5.3.2 Operations Testing 

An operations demonstration will be conducted during the Five-Year 

Demonstration Period to confirm operations within previously 

established estimates for safety levels, operational characteristics, 

and ability to comply with environmental regulations. Confirmation 

of operational capability requires that waste movement from generator 

and storage facilities to emplacement at WIPP can be accomplished in 

prototypic fashion. This is the only reasonable way to confirm that 
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there are no extraordinary institutional problems along the shipping 

routes, and that WIPP mining and waste emplacement can be conducted 

at a rate needed to work off stored and newly generated waste. 

This process is consistent with industrial practice. The challenge 

for planning such a test program concerns process flow and timing. 

To be credible, process flows need to be adequate to actually achieve 

and safely demonstrate production levels, and to verify the 

capability of operating at production levels over an extended time 

period. For those activities where full scale production levels are 

not considered appropriate during the pilot plant phase, a range of 

levels and durations of operations at less than full scale will be 

selected. The program will therefore use a combination of near full 

scale and less than full scale production levels for durations which 

satisfy test requirements and with scale-up factors applied where 

appropriate. 

Operations under the above described conditions will ensure an 

adequate facility evaluation as required by the Consultation and 

Cooperation Agreement with the State of New Mexico. Item 1 under 

Section L of the Agreement, Retrievability Decision for TRU Waste, is 

Facility Performance Evaluation (Reference 3). This evaluation is 

required before a permanent disposal decision can be made and is 

considered to be an evaluation of the WIPP operational safety aspects 

and identification of key operational considerations regarding the 

health and safety of the workers and surrounding populations. 

The Operations Demonstration Period satisfies the need to confirm the 

operational safety and adequacy of the TRU waste management system, 

which includes a first of a kind facility and shipping campaigns of 

nuclear materials heretofore not encountered. It is vital that these 

operations be confirmed to assure the safety of workers and the 

public during full scale operations. 
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4.6 SPECIAL PROJECTS 

In an effort to assure that the most efficient and technologically 

advanced systems are included in the disposal of TRU wastes, the DTWP 

continually supports special projects. The objective of these 

projects is to minimize the quantity and transuranic content of waste 

being generated or transported to WIPP. This will result in an 

overall reduction in disposal costs, as well as reduction in 

radiation exposure to workers and radionuclide release to man and the 

environment. 

4.6.1 REDUCED WASTE GENERATION 

In compliance with DOE Order 5820.2A, which states "Technical and 

administrative controls shall be directed towards reducing the gross 

volume of waste," (Reference 1), the DTWP has provided for research, 

development, and implementation of technology to affect an overall 

reduction in the volume and radiation of wastes being generated at 

its nuclear facilities. currently INEL, RFP, and Hanford are all 

pursuing activities to reduce waste generation. These activities 

encompass a wide range of tasks which generally can be categorized 

into four areas: (1) administrative controls; (2) materials research 

and substitution; (3) equipment research and development, and (4) 

process development and optimization. 

For administrative control, the concept is to provide an impetus for 

waste reduction through activities such as technology transfer, 

awareness training programs, and materials control. 

For materials research and substitution, tasks are for analyses of 

equipment, tools, enclosure surfaces, and other items that can be 

treated, designed, coated, or substituted for by other materials to 

extend useful lifetimes. 
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The process development or optimization tasks are to provide for the 

improvement or development of processes where a reduction in waste 

can be realized, such as replacement of complex, multi-step 

operations with simpler operations. 

Tasks under the fourth category, equipment research and development, 

are for the utilization of new equipment or demonstration of existing 

equipment in a new way to effect waste reduction. 

The DTWP goal is to select tasks which will (1) reduce waste volumes 

or certify waste now categorized as SC waste; (2) be cost-effective 

when compared to current practices; (3) present a good chance of 

successful development; and (4) be acceptable to site management and 

operations personnel. 

To assist in the review and selection of tasks for reducing the 

generation of waste, a National Working Group (NWG) was formed in FY 

1984. The NWG is composed of representatives from each of the sites 

and from DOE. The group meets two or three times a year. During 

these meetings, proposed NWG tasks are reviewed and selected on the 

basis of the criteria stated above. Tasks will be selected for 

funding on a year-by-year basis. current tasks at RFP include (1) 

sort at source studies to segregate TRU from LLW; (2) materials 

replacement in the Pu foundry; and (3) microwave solidification of 

TRU sludges. Hanford is evaluating ways to segregate and certify 

stored waste. INEL is continuing to optimize equipment for the 

Process Experimental Pilot Plant (PREPP). 

In addition to task review, the objectives of the NWG are to exchange 

ideas on ways in which waste generation can be minimized, to provide 

analytical input for task development and implementation, and to 

establish cooperative work efforts for technical development. 
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4.6.2 FOREIGN TECHNOLOGY EXCHANGE 

The DOE has implemented technical information exchange agreements in 

the field of TRU waste management with the United Kingdom, Federal 

Republic of Germany, Japan, and France. This has been done in an 

effort to minimize research and development costs and ensure maximum 

safety to man and the environment during waste handling and disposal. 

In support of these agreements, DOE has the responsibility for 

coordinating activities, determining progress, analyzing foreign 

research and development efforts and waste management practices, and 

ensuring that the commitments are met for each of the agreements. In 

addition, a responsibility exists to determine the benefit and 

applicability to the Transuranic Waste Management Programs within the 

United States. Specific tasks conducted to support Foreign 

Technology Exchange are: 

1. Status Documentation for Each of the TRU Waste Bilateral 

Agreements 

Status documentation is to be prepared to give an overview of 
the TRU waste portion of the technical exchange agreements 
between the USDOE and the UKAEA, FRG-BMFT, CEA-France, and 
PNC-Japan. The overview is to present the level of activity 
within each of the topical subjects contained within an 
agreement, progress, and benefits being derived from the 
informational exchange. The documentation also contains 
information on procedures for document transfer, foreign travel 
and foreign visit requests, and a copy of the exchange agreement 
and amendments. 

2. Implementation and Coordination of Workshops, Seminars, and 
Meetings 

Implementation and coordination of technical meetings are 
provided to insure information is disseminated to the 
appropriate technical specialist and community within the USDOE 
complex. 
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3. Assessments of Foreign Technology 

Assessments are to be made of the different countries' research 
and development efforts and waste management practices to 
provide an insight on the value and benefits that may be derived 
from a particular agreement. 

4.6.3 MOBILE NDA/NDE SYSTEM 

LANL has developed a mobile NDA/NDE system for use in certifying CH 

TRU waste. LANL will use this equipment to certify stored CH waste 

and then it will be sent to other sites to be used for certifying CH 

wastes. Current plans are for INEL personnel to operate the system. 

4.6.4 MOBILE TRUPACT-II LOADING EQUIPMENT UNIT 

An optimization study is being done for a mobile TRUPACT-II Loading 

Unit that will be used primarily by the smaller generator and storage 

sites. This mobile unit would contain equipment necessary for ( 

loading the TRUPACT-IIs (e.g., leak testing equipment, special tools 

for opening and closing the container and the lifting fixture). The 

mobile unit would be staffed by qualified WIPP Waste Handlers. 

4.6.5 STANDARD WASTE BOX 

A standard waste box that fits into the TRUPACT-II has been 

developed. The design contract was awarded to Container Products 

Corporation on March 14, 1988. Design was completed on July 22, 

1988, testing was completed on July 29, 1988 and the compliance 

document was completed on August 26, 1988. Fourteen SWBs were 

fabricated and distributed to all sites by August 30, 1988. 

Gregory Enterprises has been selected as the fabricator of these SWBs 

and the contract was awarded in December 1988. 
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4.6.6 OTHER SPECIAL PROJECTS 

A study for a Type B container for boxes will address the need for a 

transport mechanism for the existing inventory of oversize boxes. 

These boxes are of dimensions that exceed the cavity dimensions of 

the TRUPACT-II. 

There are two distinct alternatives for transportation of these 

boxes. These are: (1) to size reduce and repackage the waste from 

the boxes into drums or SWBs for emplacement into the TRUPACT-II 

container, or (2) to develop a container that can be utilized to 

transport the boxes in "as is" condition. 

The economics and feasibility of both of these alternatives are being 

addressed. 
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5.0 SITE PLANS 

This section describes the Waste Isolation Pilot Plant and the type 

and volume of TRU waste stored or being generated at each DOE defense 

site. It also describes facilities at each site that will be used to 

retrieve, certify, process, transport, and dispose of defense TRU 

wastes. It establishes integrated schedules for the research and 

development, facility construction, and waste handling operations 

required to implement the Defense Transuranic Waste Program (DTWP). 

5.1 WASTE ISOLATION PILOT PLANT CWIPP) 

The WIPP site was chosen through a selection process that started in 

the 1950s, when the National Academy of Sciences conducted a 

nationwide search for geological formations stable enough to contain 

wastes for thousands of years without releasing them into the 

environment. In 1955, after extensive study, salt deposits were 

recommended as a promising medium for the storage of radioactive 

wastes. Since that time, bedded salt has been one of the leading 

rock candidates for the permanent storage of radioactive wastes. 

In 1962, the U.S. Geological Survey reported that the Permian Basin, 

which includes salt beds in southeastern New Mexico, parts of west 

Texas, Oklahoma, Colorado, and Kansas, was one of the most likely 

locations for such a repository. Based upon this report and salt bed 

experiments conducted by ORNL, that portion of the Permian Basin in 

New Mexico east of Carlsbad, known as the Delaware Basin, was 

selected as the location best meeting site selection guidelines. 
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5.1.l DESCRIPTION 

The WIPP Project is described as Alternative 2 in the WIPP FEIS. 
Authorized solely as a defense research and development (R&D) 
facility by Congress, WIPP will receive stored and newly generated 

defense TRU wastes. WIPP is designed for underground emplacement of 

approximately 180,000 m3 (6.2 million ft3 ) of CH TRU waste and 

approximately 7000 m3 (250,000 ft3 ) of RH TRU waste. 

WIPP is designed to provide a full-scale facility to demonstrate the 

feasibility of permanent isolation of defense-generated transuranic 

waste. The full design capability of WIPP will not be utilized until 

the operating experience and scientific data accumulated during the 

demonstration period have been evaluated. During this demonstration 

period, all waste will be retrievably emplaced, pending a decision to 
make WIPP a pennanent repository. 

At the end of WIPP operation, a decommissioning program will be 

carried out for the safe pennanent disposition of both surface and 

underground facilities. A number of alternatives will be considered 

for decommissioning, and the actual plan selected will be chosen at 

the time of decommissioning. 

The WIPP consists of surface facilities, as shown in Figure 5-1, and 

subsurface facilities, including a Waste Handling Building, ancillary 

bu~ldings, and four shafts leading to an underground salt fonnation 
with a mined area of 100 acres for TRU wastes plus an additional 20 

acres designated for experiments. Continuous mining equipment is 

used to mine a series of rooms for storing waste. The mining 
activities take place 2,150 ft. below the surface, close to the 

middle of the salt bed (Figure 5-2). Mine excavation on the first 

underground waste storage panel was completed June 1988. 
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Modifications have been made to the Waste Handling Building to 

accommodate TRUPACT-II unloading operations. A pre-operational 

check-out demonstrated the ability to unload and emplace the contents 

of TRUPACT-II containers utilizing waste handling equipment and 

qualified operators. Time line extrapolations verified a maximum 

unloading and emplacement rate, operating both docks for one shift, 

of approximately 7600 m3/year (270,000 ft 3;year). 

5.2 IDAHO NATIONAL ENGINEERING LABORATORY CINEL) 

There are 62,898 m3 (2,221,592 ft 3 ) of CH TRU waste, which 

amounts to 67.5% of the total stored CH TRU waste inventory, and 68 

m3 (2402 ft 3 ) of RH TRU wastes currently stored in the 

Radioactive Waste Management complex (RWMC) at INEL, as shown in 

Table 5-1. It is estimated that, upon retrieval and assay, 27,335 

m3 (965,472 ft3 ) of the TRU-contaminated solid waste will be 

classified as LLW and not subject to shipment to WIPP. Currently 

INEL is receiving, and placing on interim storage, newly generated 

TRU wastes from RFP, Mound and ANL-E. 

5.2.l FACILITIES 

To retrieve and certify the large volume of CH TRU wastes, INEL has 

constructed the Stored Waste Examination Pilot Plant (SWEPP) shown in 

Figures 5-3 and 5-4. This facility became operational in 1985 and 

includes capabilities for container weighing, radiographic 

examination, assay of container contents, container integrity 

examination, data management, certification, and segregated storage 

of examined waste containers. 

A Drum Venting Facility was constructed and placed in operation in 

1987. This facility provides for remote insertion of a filter vent 
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TABLE 5-1 

INEL Stored TRU Waste 

Category 

Certified 

Certifiable without processing 

Certifiable with 
processing 

(existing capabilities) 

Certifiable with processing 
(future capabilities) 

Special Case 

Projected Low Level 

Total 

CH Volume 
m 

(ft3 ) 

5,942 
(2a9,871) 

2a,487 
(723,6al) 

5,569 
(196,697) 

3,565 
(125,916) 

a 

27,335 
(965,472) 

62,898 
(2,221,557) 

5-6 

RH Volume 
m 
(ft3 ) 

18.4 
(649.9) 

19.9 
(702.9) 

.5 
(17.7) 

8.4 
(296. 7) 

a.a 

21.0 
(741.7) 

68.2 
(2408.9) 
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to allow aspiration of hydrogen from a drum. In FY1988 a TRUPACT 

Loading Facility was constructed to support waste shipments to WIPF. 

Waste packages that can be certified on the basis of existing records 

and NDE/NDA are placed in certified storage. Waste that cannot be 

certified is segregated and stored for subsequent processing. SWEPP 

is capable of processing 5,000 drums of waste per year, assuming one 

shift operation. 

Since SWEPP is the first facility of its kind, operational experience 

will be gained by working first with waste that is easily certified 

and progressing to waste that is more difficult to certify. Newly 

generated waste will be easier to certify than older waste since 

waste management practices, including record keeping, have become 

more stringent in the past few years. Therefore, the strategy for 

retrieval of TRU waste at INEL will be to retrieve waste in the 

reverse order in which it was placed into storage (last in - first 

out). 

As shown in Table 5-1, INEL maintains a significant volume of CH TRU 

wastes that are uncertifiable with existing capabilities. The PREPP, 

flow process, shown in Figure 5-5, is being constructed to process 

these wastes. Processing can be for a variety of purposes: (l) to 

reduce size; (2) remove and stabilize liquids; (3)stabilize fines; or 

(4) eliminate some contained hazard such as pressurized aerosol 

cans. PREPP is scheduled for start-up in mid-1992 and will process 

TRU and low level radioactive waste. 

In PREPP, solid wastes will be shredded with a low speed shredder, 

incinerated using a rotary kiln incinerator, and the ash immobilized 

in concrete. PREPP will have an estimated throughput of 1694m3 

(59,920 ft 3 )/yr based on a three-shift day. Drums of the final 
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product will be moved back to SWEPP, certified, and placed in 

certified storage until they can be shipped to WIPP. Selected 
certified containers will be opened for inspection to provide quality 

assurance for the SWEPP certification process. 

As experience is gained, appropriate modifications will be made. One 

such modification, scheduled for FY 1998, will allow PREPP to 
incinerate PCB-contaminated TRU wastes. This will require a 

regulatory permit and feed system modifications. Currently, it is 
expected that PREPP will be required to process all the CH low level 

stored waste prior to disposal, due to the presence of hazardous 
constitutents in addition to the small quantity of non-certified TRU 

waste identified at SWEPP. 

Two INEL contractors, EG&G Idaho and Argonne National Laboratory-West 

(ANL-W), are preparing engineering plans for packaging and certifying 

stored and newly generated RH TRU wastes. During the 1st quarter of 

FY1989, the TRU Waste and Integration function will recommend to DOE 
which INEL plan (or combination of plans) should be implemented for 

RH TRU waste management at INEL. When implemented, the selected plan 

will provide for packaging, certification, and {possibly) minimal 

processing (e.g. venting of inner waste containers) of stored INEL RH 

waste and newly generated INEL and ANL-E RH wastes. 

Achievement of this RH TRU waste management effort at INEL will 

require modifications to existing hot cell facilities. Minimal new 

facility construction may also be required. RH TRU wastes that 

require extensive processing will eventually be shipped to the ORNL 

WHPP for processing. 
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5.2.2 WORK-OFF PLAN 

The INEL plans to complete inventory work-off by 2013. Work-off by 

2013 is dependent on funding for a second shift at SWEPP. The waste 

will be shipped to WIPP as quickly as transportation capacity and 

WIPP receipt strategy will allow. All waste will be disposed of by 

2013. 

The RH work-off strategy for INEL is to certify and transport all of 

the RH inventory by the end of 1998. Actual scheduling will be 

determined after selection by the TRU Waste and Integration Off ice of 

an INEL contractor to begin work-off of the stored inventory. 

Uncertif iable waste will be transported to ORNL for processing in 

WHPP. 

5.2.3 MILESTONES 

The Milestone schedule for shipping waste to WIPP and phasing out 

receipt of offsite CH TRU waste is dependent on WIPP opening and 

Certificate of Compliance for the TRUPACT-II. 

Complete waste sorting studies in PREPP 
Begin shipping stored/retrieved CH waste to WIPP 
Begin phase out of receiving off site CH waste 
Complete CERCLA Phase III - buried waste 
Begin retrieval of stored uncertified RH waste 
Begin shipping RH waste directly to WIPP 
Begin shipping certified RH waste to WIPP from 

INEL generators 
Begin treating unce~if ied stored/retrieved CH 

waste at PREPP 
Stop receiving off site RH waste 
Complete retrieval and processing of stored/ 

uncertified RH waste 
Complete shipping stored/retrieved RH waste to WIPP 
Complete retrieval and processing of stored/ 

uncertified CH waste 
Complete processing of SC and CH waste 
Complete shipping stored/retrieved CH waste to WIPP 

5-12 

09/88 
TBD 
TBD 
10/90 
07/91 
TBD 

TBD 

04/92 
04/96 

10/96 
TBD 

10/13 
10/13 
10/13 
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5. 3 HANFORD 

As of December 31, 1987, Hanford had 15,591 m3 (550,674 ft 3) of 

CH TRU wastes in interim storage, as shown in Table 5-2. This 
amounts to 16.7% of the total stored CH TRU waste inventory. It is 
expected that, on retrieval and assay, 5,279 m3 (184,464 ft 3 ) of 

this total will be classified as LLW, leaving 10,312 m3 (364,220 

ft 3 ) of CH TRU waste for disposal at WIPP. In addition, Hanford 

has 24 m3 (848 ft 3) of stored RH TRU waste. 

5.3.1 FACILITIES 

The Transuranic Storage and Assay Facility (TRUSAF) began operation 

in September 1985 and is currently used to assay, inspect, certify 

and store 55-gallon drums of newly generated CH TRU wastes, pending 

shipment to WIPP. The Transuranic Waste Assay system is being used 
to segregate the LLW portion and verify the certification of CH TRU 

waste. A real-time radiography (RTR) system is used to 

nondes~::-".:.=tively examine waste contents to verify compliance with the 

WIPP WAC. CH TRU wastes not directly certifiable in TRUSAF (5% est.) 

will be placed in interim storage awaiting the completion of the 

Waste Receiving and Processing (WRAP) Facility, Figure 5-6, scheduled 

for operation in 1996. 

Following the start-up of WRAP, all equipment and operations of 

TRUSAF will be transferred to the WRAP facility. WRAP will certify 

stored and newly generated CH TRU waste. The facility will 

incorporate both TRU assay and real-time radiography systems for 

initially sorting the containers into TRU and LLW fractions. Waste 
containers complying with the WIPP WAC will be directly certified and 

shipped to WIPP. The majority of uncertifiable wastes will be size 

reduced (as needed), shredded, and immobilized with grout. The 

5-13 



TABLE 5-2 

Hanford Stored TRU Waste 

Category 

Certified 

Certifiable without processing 

Certifiable with processing 
(existing capabilities) 

Certifiable with processing 
(future capabilities) 

Special case 

Projected low level 

Total 

CH Volume 
m 

(ft3 ) 

53 
(1872) 

208 
(7,347) 

4 
(141) 

10,047 
(354,860) 

0 

5,279 
(186,454) 

15,591 
(550,674) 

S-14 

RH Volume 
m 

(ft3 ) 

0 

0 

0 

24 
(848) 

0 

0 

24 
(848) 
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processed waste will be reassayed, certified, and shipped to WIP~. 

Items not amenable to the shred and grout process will be handled 

individually in a small-scale process glove box within the facility. 

RH waste currently stored in the alpha caissons will be retrieved 

with the use of a portable, shielded recovery building and directly 

certified. Any RH waste requiring processing will be shipped to the 

WHPP facility at ORNL. 

5.3.2 WORK-OFF PLAN 

Hanford will continue to certify newly-generated CH TRU wastes in 

TRUSAF. No activity is planned for stored CH TRU wastes until WRAP 

is on line in 1996. At that time, stored CH TRU waste will be 

retrieved, certified, processed if necessary and shipped directly to 

WIPP. 

In late FY 1989, newly generated RH TRU waste resulting from fuels 

examination operations will be packaged in certifiable form at the 

point of origin and placed in interim storage. Shipments to WIPP of 

this certified RH TRU waste, along with all newly generated RH TRU 

wastes, are scheduled to begin in 1998. Hanford plans to begin 

retrieval, certification, and shipment of stored RH TRU wastes in 

2006. 

5.3.3 MILESTONES 

Complete certification plans for stored waste at Hanford 
Final Hanford Defense Waste EIS to public 
Begin certification of newly generated RH TRU 
Begin shipping new CH waste directly to WIPP from Hanford 
Begin retrieval of stored/uncertified CH waste at 

Hanford 
Begin shipping stored/retrieved CH waste to WIPF from 

Hanford 

5-16 

09/87 
12/87 
08/89 
TBD 

03/96 

TBD 



MILESTONES cont'd 

Begin treating uncertified stored CH waste at Hanford 
(WRAP) 

Begin shipping new RH waste directly to WIPP from Hanford 
Begin shipping certified RH waste to WIPF from Hanford 
Begin retrieval of stored RH waste at Hanford 
Begin shipping RH to ORNL for processing 

5.4 OAK RIDGE NATIONAL LABORATORY 

03/96 
TBD 
TBD 
l0/06 
10/06 

As of December 31, 1987, ORNL had 601 m3 (21,227 ft 3 ) of CH TRU 

waste and 1290 m3 (45,563 ft 3 ) of RH TRU waste in interim 
storage, as shown in Table 5-3. This RH TRU waste represents over 

90% of the Defense Transuranic Waste Program's total volume of RH 

waste. 

5.4.l FACILITIES 

The Waste Examination and Assay Facility (WEAF) has been operational 

since 1982 and will continue to examine CH waste from retrievable 

storage and newly generated sources. This NDA/NDE facility includes 

a neutron assay system, a segmented gamma scanner, and a real-time 

radiography system (RTR). It is estimated that 40-50% of the 

retrieved CH waste will require repackaging prior to certification. 

Drums which are not certifiable will be returned to the generator for 

repackaging if the drums were packaged after July 1984. 

Uncertif iable drums packaged prior to July 1984 will be repackaged on 

site. This will probably occur in an existing ORNL hot cell. The 
July 1984 date is the date on which ORNL required generators to store 

only certified waste. After repackaging, only a small number of 
drums are expected to remain uncertifiable. These will be placed in 

interim storage and processed through WHPP, Figure 5-7, after that 

facility becomes operational. 
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TABLE 5-3 

ORNL Stored TRU waste 

Category 

Certified 

Certifiable without processing 

certifiable with processing 
(existing capabilities) 

Certifiable with processing 
(future capabilities) 

Special case 

Projected low level 

Total 

0 

343 
( 12 / 115) 

0 

240 
(8,477) 

0 

18 
(636) 

601 
(21,228) 

5-18 

RH Volume 
mJ 

(ft3 ) 

0 

0 

0 

1,283 
(45,316) 

7 
(247) 

0 

1,290 
(45,563) 
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Because of the large volume of stored RH TRU waste, ORNL has been 

designated the central processing site for all RH TRU waste. To 

perform this work a new processing and repackaging facility, the 

Waste Handling and Packaging Plant (WHPP), will be constructed. This 

facility will characterize, process, repackage, and certify wastes 

for shipment to WIPP. Processing capabilities at WHPP will include: 

(1) weighing; (2) NDA/NDE before and after repackaging; (3) container 

opening; (4) size reduction; (5) fixation of free liquids; 

particulates and corrosives; (6) packaging in 55 gal drums; (7) 

loading and welding of RH canisters; and (8) loading into shipping 

casks. In addition, the WHPP will process the TRU-contaminated 

liquid sludges from ORNL's liquid waste storage tanks (Melton Valley 

tanks and gunnite tanks). Processing will include evaporation, 

solidification, and packaging into 55-gallon drums. About 75% of 

ORNL's RH waste is in the form of sludge. 

WHPP is an FY 1991 budget line item. Design will be completed by 

FY1992, and the facility will be operational by FY 1996. 

Currently, most of ORNL's RH solid waste is in concrete casks which 

are neither certifiable nor Type A containers. These casks will be 

retrieved and the waste removed, repackaged, and scanned in the WHPP 

to determine whether the waste is RH TRU or has decayed to CH TRU 

waste. 

Technical support tasks planned before the WHPP design is finalized 

include liquid and sludge solidification development, sludge 

mobilization and slurry transport demonstrations, preliminary 

evaluation equipment development, cask and equipment decontamination 

demonstration, cask transfer system demonstration, solid waste 

characterization, and remote filter change demonstration. The 

scheduling of these activities will be determined by funding levels. 

5-20 
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5.4.2 WORK-OFF PLAN 

Certified stored and newly generated CH waste will be available for 

shipment by October 1988. ORNL will begin certifying RH waste in 

1996 when the WHPP becomes operational. All RH stored waste will be 

shipped to WIPP by the year 2013. 

5.4.3 MILESTONES 

Finalize Environmental Assessment for CH TRU Operations/ 
Transportation 

Complete CERCLA Phase III-buried waste 
Begin shipping new CH waste directly to WIPP from ORNL 
Begin shipping stored/retrieved CH waste to WIPP from ORNL 
Begin design of WHPP 
Begin construction of WHPP 
Complete certification of stored/uncertified CH waste 

at ORNL 
Complete shipping stored/retrieved CH waste to WIPP from ORNL 
Begin retrieval of stored uncertified RH waste at ORNL 
Begin WHPP Operations 
Complete retrieval, processing and shipment of stored 

RH waste at ORNL 

5.5 SAVANNAH RIVER PLANT (SRP) 

12/88 
06/90 
TBD 
TBD 
10/90 
06/92 

10/92 
TBD 
04/96 
04/96 

10/13 

The total volume of stored TRU-contaminated CH waste at the Savannah 

River Plant is 5,870 m3 (207,328 ft 3 ), as shown in Table 5-4. A 

total of 2,881 m3 (101,757 ft 3 ) of this is expected to be 

classified as low level waste. There are no RH TRU wastes stored at 

SRP. 

5.5.1 FACILITIES 

SRP is currently certifying newly generated CH TRU wastes in the 

Waste Certification Facility (WCF), Figures 5-8 and 5-9. This 

facility was constructed in two phases. The first phase, called the 

Experimental TRU Waste Assay Facility (ETWAF) , has been completed and 
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TABLE 5-4 

SRP Stored TRU Waste 

Category 

Certified 

Certifiable without processing 

Certifiable with processing 
(existing capabilities) 

Certifiable with precessing 
(future capabilities) 

Special case 

Projected low level 

Total 

CH Volume 
m3 

(ft3 ) 

302 
(10,667) 

0 

0 

2,687 
(94,905) 

0 

2,881 
(101.757) 

5,870 
(207,329) 

5-22 

RH Volume 
m..) 
(ft3 ) 

0 

0 

0 

0 

0 

0 

0 
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operating since 1985. 

assay 55-gallon drwns. 

It provides capabilities to weigh, X-ray, and 

The second phase has recently been completed 

and provides equipment to bar code drwns, to handle drums and 

seven-packs, to load TRUPACTs, and to store records. 

A second facility, the Transuranic Waste Facility (TWF), Figure 5-10, 

will be constructed to process stored and noncertif iable newly 

generated waste. The TWF is scheduled for operations in 1995. Until 

that time, any waste that requires further processing will be placed 

into temporary storage. The TWF will include a system for remote 

venting and purging of the drwns, RTR, assay to segregate TRU from 

LLW, solidification, and shredding and repackaging of both 

combustible and non-combustible TRU waste. 

Stored waste will be retrieved from interim storage and sent to the 

TWF to be vented, purged, X-rayed, and assayed. Waste that is 

thought to be certifiable will then be sent to the WCF for final 

certification. Uncertifiable waste will be treated in the TWF to 

remove the characteristic that makes the waste uncertifiable. All 

processed drums will be sent to the Waste Certification Facility 

(WCF) for final certification. TWF will have a capacity of 540 m3 

(19,073 ft3 )/yr. Stored waste will be retrieved beginning in 1995, 

and will be worked off over an 18-year period. 

5.5.2 WORK-OFF PLAN 

C:rtif ied waste will be available for WIPP emplacement by the time 

WIPP becomes operational. Retrieved waste will be available for 

shipment beginning in 1995 and will be worked off by 2013. Newly 

generated waste will continue to be shipped through 2013. 

5-25 
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5.5.3 MILESTONES 

Begin shipping new CH waste directly to WIPP from SRP 
Finalize Envirorunental Assessment of TRU Operations/ 

Transportation 
Completion CERCLA. Phase III - buried waste 
Begin design of TWF 
Begin construction of TWF 
Complete certification plans for stored waste 
Begin retrieval of stored uncertified CH waste at SRP 
Begin treating uncertified stored/retrieved CH waste at SRP 
TWF hot operations 
Begin shipping stored/retrieved CH waste to WIPP from SRP 
Complete retrieval and processing of stored/uncertified 

CH waste at SRP 
Complete shipping CH waste to WIPP from SRP 

5.6 LOS ALAMOS NATIONAL LABORATORY CLANL) 

TBD 

12/88 
05/89 
11/89 
05/92 
03/93 
11/95 
11/95 
11/95 
TBD 

10/07 
10/13 

As shown in Table 5-5, there are 7,582 m3 (267,796 ft 3 ) of CH TRU 

and 28 m3 (989 ft3 ) of RH TRU waste currently in storage at 

LANL. A majority of newly generated CH waste is being produced in 

certifiable form and, by the end of FY i990, LANL is planning to shut 

down and decommission its only facility that generates RH waste. 

5.6.1 FACILITIES 

LANL has planned several facilities for stored CH waste retrieval, 

examination, and processing: (1) Waste Preparation Facility; (2) 

NOA/NOE Facility; (3) Waste Processing Facility; (4) Size Reduction 

?acility; (5) Treat~ent Development Facility; and (6) TRU 

Transportation Facility. 

All retrieved waste will be sent to the Waste Preparation Facility to 

be cleaned and integrity-checked before being sent to other 

facilities. It is expected that a large portion of this retrieved 

waste will be directly certified through the NOA/NOE Facility, Figure 

5-11, and therefore will require no additional processing. A large 

5-27 
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TABLE 5-S 

LANL Stored TRU Waste 

Category 

Certified 

Certifiable without processing 

Certifiable with processing 
(existing capabilities) 

Certifiable with processing 
(future capabilities) 

Special case 

Projected low level 

Total 

CH Volume 
m 

(ft3 ) 

102 
(3,603) 

3,616 
(127,717) 

2,283 
(80,636) 

1,175 
(41,501) 

116 
(4,097) 

290 
(10,243) 

7,582 
(267,797) 

5-28 

RH Volume 
m.J 

(ft3 ) 

0 

11.l 
(392.0) 

0 

0 

17.3 
(611.0) 

0 

28.4 
(1003.0) 



r 
)::> 

:z 
r 
-

Vl 

z 
0 
)::> t'lj - H 

Ul :z 

~ I 0 

N fTl 

U> ,, 
llJ U1 
() I ._. ._. 
..... 
rt 
'< 

1•. n·-r •I 

.. 
1
r ljffel""lc······I f' er"·· 

.. ~(~-\ -;;~S:IBUIE ... Ho:rvoE 

r-t"'~fsnop I . 
20'-4" 

0._EMEROEtlCY 
IF.RYICE SllOWEA 

cnAHI! lllHK 
"CCEIS 
LADDER lnANSPORTATIOtl 

DAY 

----
LOAOltlG.1--

l>OCK 

1
-, llOCll -lEVfl.ER 

wnnucK 
-- LOCK 

EMEROEtlCY 
\I SHOWER 

- L 

RECUSF.D 
SCJ\l.E 

~rnttcl< 
111\MP 

._,_ 
I 41'-2• •1 /r ,_ 

14'·0" )1-~--~---~---;! I / lRENCll DRAIN 

··-o.. I 
.------- 10·-o-

_______ :=:f 
(!!!!Jll II f! Rf f 1119 
0 • to ti 20 

FEET 

FIRST FLOOR 

rl.AH 
uon 111 

"Alll 

~m--1 PACKltlCl u n : MA IERIAL 

DOWH 

MEH \] 

- -- \ 

-FIJCEDY 
OlJARORAll :=----== 

l_noor._ 
=BELOW=: or EH -----· 

/ ti-f L 

- IOtflCE 

MEH ·• v F*4 \I tr J I0'-0" I IOI 

or Et~ 
~ 

"/ 
-en•PGE 

en Aue 

'4 10'·0" ---------

SECOND ELQOB 

~ 



LRMP 

fraction of the waste which contains combustibles will be incine~ated 

in the Treatment Development Facility. This will reduce waste 

volume, stabilize chemical composition, and eliminate combustibility 

of the processed waste. The Size Reduction Facility, Figure 5-12, 

will handle oversized metallic wastes, such as gloveboxes and related 

equipment which currently are too large to ship, and will cut these 

to fit into WIPP approved boxes. The Waste Processing Facility will 

open, sort, shred and grout CH waste that requires processing. This 

facility will also provide a capability for cementing process-residue 

waste to eliminate free liquids and respirable fines. In an initial 

operation of this facility, corrugated metal pipes, containing 

cemented process wastes, that are too long to ship, will be cut and 

packaged into the WIPP standard waste box. The TRU Transportation 

Facility will be used for TRUPACT-II loading operations. 

Construction and start-up of these facilities will be sequenced over 

the period from the present to FY 1993. The modified Size Reduction 

Facility and the Treatment Development Facility began operations in 

FY 1987 and will continue to operate through 2013. The Waste 

Preparation Facility and the NDA/NDE Facility will begin operations 

in FY 1989. The Waste Preparation Facility will cease operations in 

1997, and the NDA/NDE facility will continue through 2013. The 

Transportation Facility will follow in FY 1989 and operate through 

2013. The Waste Processing Facility will start operations in FY 1991 

in the Corrugated Metal Pipe (CMP) saw configuration, and following 

this operation (in FY 1992) will be modi!ied for the drum opening, 

sorting, and immobilization operations scheduled to begin in FY 

1993. Operations of the Processing Facility currently are scheduled 

to cease at the end of 1997. 
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5.6.2 WORK-OFF PLAN 

LANL has begun routine operations to work off oversized boxes of 
metal waste. This consists mostly of gloveboxes around which 
plywood boxes were built as they were removed. Some are as much as 

11 m (36 ft) long and will need field cuts before they can be brought 
into the Size Reduction Facility. 

LANL will begin shipping certified CH TRU waste as soon as 
transportation capacity and institutional issues allow. It will 

continue to ship waste to WIPP through 2013. The stored RH TRU waste 

(excluding special case waste) can be emplaced in WIPP over a period 

of one year, once a schedule has been finalized. 

5.6.3 MILESTONES 

Begin operation of Waste Preparation Facility 
Finalization of Environmental Assessment for TRU operations/ 

Transportation 
Complete certification plans for stored waste at LANL 
Begin operation of NDA/NDE Facility 
Transportation Facility Operational 
Begin shipping new RH waste directly to WIPP from LANL 
Begin shipping certified RH waste to WIPP from LANL 
Begin retrieval of stored uncertified RH waste at LANL 
Complete shipping stored/retrieved RH waste to WIPP from LANL 
Begin Waste Processing Facility operations (CMP Saw) 
Begin shipping new CH waste directly to WIPP from LANL 
Begin shipping stored/retrieved CH waste to WIPP from 

LANL 
Complete size reduction on oversize boxes of metal stored at 

LANL 
Complete retrieval and processing of stored/uncertified 

CH waste at LANL 
Complete shipping stored/retrieved CH waste to WIPP 

from LANL 
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09/88 

12/88 
03/89 
04/89 
04/89 
TBD 
TBD 
08/89 
TBD 
10/90 
TBD 

TBD 

09/97 

09/97 

TBD 
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5.7 NEVADA TEST SITE CNTS) 

NTS has 620 m3 (21,898 ft3) of CH TRU waste in interim storage, 

as shown in Table 5-6. It has no RH TRU waste. NTS currently 

generates no TRU waste and stores approximately 6 m3 (212 ft 3 ) of 

CH TRU waste annually from the Lawrence Livermore National 

Laboratory. 

5.7.1 FACILITIES 

NTS will not build a new facility to certify its waste. It certified 

as much waste as possible using the mobile NDA/NDE system developed 

at LANL. Waste that is not certifiable will be stored pending the 

outcome of a 40 CFR 191 compliance evaluation of greater confinement 

disposal (GCD) option. If the outcome shows compliance, 

noncertifiable waste will be disposed of on site via GCD. 

5.7.2 WORK-OFF PLAN 

With the exception of 106 m3 (3,744 ft 3 ) of special case waste, 

all of the waste at NTS is certified and ready for shipment. 

NTS expects to work off its certified TRU waste drums by the end of 

FY 1991. The work off schedule for boxed waste depends upon the 

availability of a box transporter. The decision to place 

noncertifiable TRU waste in GCD will not be made until after the 40 

CFR 191 compliance evaluation is complete. 
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5.7.3 MILESTONES 

Stop receiving LLNL's CH waste at NTS 
Begin GCD operations 
Finalize NEPA documentation (ADM for TRU Operations/ 

Transportation 
Begin shipping stored/retrieved CH waste to WIPP from NTS 
Complete retrieval and processing of stored/uncertified 

CH waste at NTS 
Complete shipping stored/retrieved CH waste to WIPP from NTS 

5.8 ROCKY FLATS PLANT (RFPl 

TBD 
TBD 

09/89 
TBD 

10/91 
TBD 

The RFP currently generates about 50% of the total annual volume of 
the Defense Transuranic waste Program's CH waste. No waste is stored 

at RFP. In 1988 an estimated 2290 m3 (80,883 ft 3 ) of CH TRU will 
be generated and sent to INEL for interim storage. All of this waste 

is certified prior to shipment. Once WIPP is operational, RFP will 
begin shipping directly to WIPP. 

5.8.l FACILITIES 

RFP has no interim storage and requires no additional processing or 

retrieval facilities. It is currently using a direct cementation 

process to solidify sludges and passive/active neutron counting 

systems to aid in TRU and LLW assay. Also, an Advanced Size 

Reduction Facility is being employed to reduce waste volumes and 
personnel exposure. 

5.9 OTHER GENERATING SITES 

There are four other DOE sites that generate small quantities of TRU 
wastes. None of these are interim storage sites. 
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TABLE 5-6 

NTS Stored TRU Waste 

category CH Volume 
m3 

(ft3 ) 

Certified 514 
(18,154) 

Certifiable without processing O 

Certifiable with processing 
(existing capabilities) O 

Certifiable with processing 
(future capabilities) O 

Special case 106 
(3,744) 

Projected low level ~ 

Total 620 
(21,898) 
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5.9.1 ARGONNE NATIONAL LABORATORIES-EAST (ANL-E) 

ANL-E generates both CH and RH TRU wastes. After 1988, ANL-E is 

estimated to generate 2.5 m3 (88 ft3 ) of CH and 3.4 m3 

(120 ft3 ) of RH waste annually. currently these wastes are being 

shipped to INEL for interim storage. Once WIPP becomes operational, 

ANL-E will ship their certified CH waste to WIPP for emplacement. 

Since RH waste must be canisterized until 1994 and ANL-E has no 

facility to do this, the RH waste will be sent to INEL for 

canisterization through 1993. RH TRU waste requiring processing will 

be sent to ORNL. 

5.9.2 MOUND FACILITY 

Mound currently generates approximately 100 m3 (3532 ft3 ) of CH 

TRU waste annually. This annual total is expected to average 

38-65 m3 (1342-2296 ft 3 ) from 1989-2013. currently all waste is 

being shipped to INEL until WIPP becomes operational. At that time, 

Mound will ship directly to WIPP as transportation plans dictate. 

5.9.3 LAWRENCE LIVERMORE NATIONAL LABORATORY (LLNL) 

LLNL generates approximately 105 m3 (3709 ft3 ) of CH TRU waste 

each year. This generation rate is expected to continue through 

2013. At the present time, LLNL is shipping this certified waste to 

the NTS for interim storage and will begin shipping directly to WIPP 

once that facility is operational and transportation resources are 

available. 
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5.9.4 BETTIS 

Bettis is an extremely small generating site, making one shipment of 

CH TRU waste to INEL for interim storage about every three years. 

Consequently, it is anticipated that Bettis will ship uncertified CH 
TRU waste to an interim storage site for certification and subsequent 
shipment ot WIPP. 
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c of c 
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DOE/HQ 
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DOT 
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EA 
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EPA 
ERDA -
ERP 
ETWAF 
FEIS -
FSARP 
FY 
GAO 
GCD 
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APPENDIX A 

ACRONYMS. ABBREVIATIONS AND GLOSSARY 

ACRONYMS AND ABBREVIATIONS 

Action Description Memorandum 
Alternative Disposal Practice 
Alternative Disposal Practice Petition 
Atomic Energy Act of 1954 
(U.S.) Atomic Energy Commission 
Albuquerque Operations Office (DOE) 
Assistant Manager for Project and Energy Programs 
Argonne National Laboratory - East 
Argonne National Laboratory - West 
(Bettis) Atomic Power Laboratory 
Buried Transuranic-contaminated Waste 
Council on Environmental Quality 
Comprehensive Environmental Response, Compensation, and 
Liability Act 
Contact-handled 
Comprehensive Implementation Plan for DOE Defense TRU 
Buried Waste 
Certificate of Compliance 
Code of Federal Regulations 
Calendar year 
Decommission and Decontamination 
Draft Environmental Impact Statement 
Defense High-Level Waste Cask 
(U.S.) Department of Energy 
(U.S.) Department of Energy/Albuquerque Operations Office 
(U.S.) Department of Energy/Headquarters 
(U.S.) Department of Energy/Oak Ridge Operations 
(U.S.) Department of Transportation 
Disposal Solid Waste Cask 
Defense Transuranic Waste Program 
Defense Waste Management Plan 
(Off ice of) Defense Wastes and Transportation Management 
Environmental Assessment 
New Mexico Environmental Evaluation Group 
Environmental Impact Statement 
(U.S.) Environmental Protection Agency 
(U.S.) Energy Research & Development Administration 
Environmental Restoration Program 
Experimental TRU Waste Assay Facility 
Final Environmental Impact Statement 
Final Safety Analysis Report for Packaging 
Fiscal year 
Government Accounting Off ice 
Greater Confinement Disposal 
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HAZWRAP 
HEDL -
HLW 
ICV 
ID 
IDB 
INEL -
IRC 
ITC 
IWG 
IWO 
IWOP -
JIO 
LANL -
LLNL -
LLW 
LORAN-C 
LRMP -
LWT 
M 
MF 
MOU 
MP 
MT 
NA 
NOA 
NOE 
NEPA -
NGW 
NRC 
NTS 
NUPAC 
NV 
NWG 
ocv 
OR 
ORNL -
PCB 
PNL 
PRE PP 
R 
RCRA -
R&D 
REE CO 
RFP 
RH 
RL 
RTR 

Hazardous Waste Remedial Action Program 
Hanford Engineering Development Laboratory 
High-Level Waste 
Inner Containment Vessel 
Idaho Operations Office (DOE) 
Integrated Data Base 
Idaho National Engineering Laboratory 
Independent Review Committee 
Impractical to Certify 
Interface Working Group 
Interim Waste Operations 
Inventory Work-Off Plan 
Joint Integration Office 
Los Alamos National Laboratory 
Lawrence Livermore National Laboratory 
Low-level waste 
Long-Range Navigation - (mode) C 
Long-range Master Plan 
Legal weight truck 
Million (Mega) 
Mound Facility 
Memorandum of Understanding 
Master Plan 
Metric ton 
Not applicable 
Nondestructive Assay 
Nondestructive Examination 
National Envi=onmental Policy Act of 1969 
Newly-generated waste 
(U.S.) Nuclear Regulatory Commission 
Nevada Test Site 
Nuclear Packaging Corporation 
Nevada Operations Office (DOE) 
National Working Group 
outer Containment Vessel 
Oak Ridge Operations Off ice (DOE) 
Oak Ridge National Laboratory 
Polychlorinated biphenyls 
Pacific Northwest Laboratory 
Process Experimental Pilot Plant 
Roentgen 
Resource Conservation and Recovery Act 
Research and Development 
Reynolds Electrical Engineering Company 
Rocky Flats Plant 
Remote-handled 
Richland Operations Office (DOE) 
Real-time radiography 
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RWl?F -
RWMC -
S/NP -
S/P 
SAR 
SARP -
SC 
SPDV -
SR 
SRL 
SRP 
SWB 
SWEPP 
TBD 
TLO 
TRANS COM 
TRU 
TRUEX 
TRUPACT 
TRUPACT I 
TRUPACT II 
TR USAF 
TTC 
TWDAF 
TWF 
TWPF -
TWSO -
TWTF -
VR 
WAC 
WAC CC 
WCF 
WEAF -
WH'PP -
WIPP -
WMTDD 

Wl?F 
WPO 
WRAP -
WRF 
WRPF -
WTF 
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Retrievable Waste Preparation Facility 
Radioactive Waste Management Complex 
Stored/not precertif ied 
Stored/precertif ied 
Safety Analysis Report 
Safety Analysis Report for Packaging 
Special-case 
Site and preliminary Design Validation 
Savannah River Operation Office (DOE) 
Savannah River Laboratory 
Savannah River Plant 
Standard Waste Box 
Stored Waste Examination Pilot Plant 
To be determined 
Transuranic Lead Organization 
Transportation Communications (System) 
Transuranic 
Transuranic Extraction Process 
Transuranic Package Tranporter 
Transuranic Package Transporter - prototype 
Transuranic Package Transporter - fleet model 
TRU Storage and Assay Facility 
Transportation Technology Center 
TRU Waste Drum Assay Facility 
TRU Waste Facility 
TRU Waste Process Facility 
TRU Waste Systems Off ice 
TRU Waste Treatment Facility 
Volume Reduction 
Waste Accentance Criteria 
WAC Certification committee 
Waste certification Facility 
Waste Examination and Assay Facility 
Was~e Hand~ing and Packaging Plant 
Waste Isola~ion Pilot ?:ant 
Waste Management and Transportation 
Develonment Division 
Waste Processing Facility 
WIPP Projec~ Office 
Waste Receiving and Processing (facility) 
Waste Retrieval Facility 
Waste Retrieval and Packaging Facility 
Waste Treatment Facility 
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GLOSSARY 

1. Act~~ide - An element in the series beginning with atomic number 
of 89 and continuing through elements to atomic number 103. All 
the transuranic nuclides considered in this document are 
actinides. 

2. Atomic number - The number of protons in the nucleus of a 
neutral atom of an element. 

3. Alpha activity - The emission of a highly energetic, positively 
charged particle made up of two protons and two neutrons bound 
together, and identical to the nucleus of a helium atom. Alpha 
particles are the least penetrating of the three common types of 
radiation (alpha, beta, and gamma) and can be stopped by mimimal 
shielding such as a sheet of paper; however, they can cause 
significant tissue damage internally in biological systems. 

4. Beta particle - A charged particle from the nucleus of an atom, 
with a charge equal in magnitude to that of the electron. 

5. Burial ground - A location where radioactive wastes were buried 
in shallow trenches or pits using the earth as shielding to 
prevent the escape of radiation. 

6. Buried wastes - TRU wastes that were placed in shallow land 
burial at DOE sites prior to the 1970 AEC policy change 
requiring TRU wastes to be retrievably stored. 

7. Canister - A container normally reserved for remote-handled 
waste, spent fuel, or high-level waste. A canister affords 
physical containment but not radiological shielding; additional 
shielding is provided during shipment by a liner, an overpack 
container, or a shipping cask. Once the waste is placed in a 
canister, it is normally not removed. 

8. Certified waste - Waste that has been confirmed to comply with 
disposal site waste acceptance criteria e.g., the Waste 
Isolation Pilot Plant Waste Acceptance Criteria for transuranic 
waste) under an approved certification program. 

9. Contact-handled TRU waste - Packaged transuranic waste whose 
external surface dose rate does not exceed 200 mrem per hour. 
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10. Decommissioning - Actions taken to reduce the potential health 
and safety illlpacts of DOE contaminated facilities, including 
activities to stabilize, reduce, or remove radioactive materials 
or to demolish facilities. 

11. Decontamination - The removal of radioactive con~amination from 
facilities, soils, or equipment by washing, chemical action, 
mechanical cleaning, or other techniques. 

12. Disposal - Emolacement of waste in a manner that assures 
isolation from the biosohere for the foreseeable future with no 
intent of retrieval and.that requires deliberate action to 
regain access to the waste. 

13. Defense waste - Radioactive waste from any activity performed in 
whole or in part in support of DOE atomic energy defense 
activities. The term excludes radioactive wa~~e under purview 
of the Nuclear Regulatory Commission or genera~ed by the 
commercial nuclear power industry. 

14. Gamma rays - Short wavelength electromagnetic radiation emitted 
in the radioactive decay of certain nuclides. They are normally 
more penetrating than x-rays. 

15. Greater confinement disposal (GCD) - A technique for disposal of 
waste that uses natural and/or engineered barriers which provide 
a degree of isolation greater than that of shallow land burial 
but possibly l~ss than that of a geologic repository. 

16. Half-life - The time required for the activity to decay to half 
its initial value. Each radionuclide has a unique half life. 
For example, Pu-241 decays by 50% into Am-241 in about thirteen 
yea-::2.. 

17. Low-level waste - Waste that contains radioactivity and is not 
classified as high-level waste, transuranic waste, or spent 
nuclear fuel or lle (2) byproduct marerial as defined by this 
Order (DOE Order 5280.2A). Test specimens of fissionable 
mate=ial ~~r~~~ated for ~esearch ~rd development only, and not 
for ~ne produc~ion of power or plu~onium, may be classified as 
low-level waste, proviced the concentratrion of transuranic is 
less than lOOnCi/g. 

18. Low-specific-activity material - Matierals which by their nature 
have a limited specific radioactivity and present minimal 
radiological r~zard to the public is released unintentially. 
Transuranic waste materials have a level of 100 nci/g of Pu-239 
are considered to be of low specific activity and do not require 
accident resistant packaging in transit. 
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19. Isotopes (Radioisotopes) - The species of an element 
characterized by a different number of neutrons in its nucleus. 
In most instances a particular element can exist as several 
isotopes, all with similar chemical properties. Isotopes can 
either be stable or decay by radiation emissions. 

20. Newly generated TRU wastes - TRU wastes that are being produced 
by ongoing operations. They are considered newly-generated 
until placed into interim storage. 

21. Package - The packaging together with its radioactive contents 
as presented for transport. 

22. Packaging - The assembly of components necessary to ensure 
compliance with the packaging requirements and regulations. It 
may consist of one or more receptacles, absorbent materials, 
spacing structures, radiation shielding and devices for cooling, 
for absorbing mechanical shocks and for the thermal insulation. 

23. overpack - A container put around another container. overpacks 
will be used on damaged or contaminated drums, boxes, and 
canisters which are not practical to decontaminate. 

24. Permanent disposal repository - A facility proven through 
research, development and demonstration to provide the necessary 
isolation and safety preventing transuranic wastes from 
migrating and dispersing into the human and biological 
environment. 

25. Radioassay - Any method for the quantitative measure of 
radioactive components in materials using the radioactive 
properties of these components. 

26. Reduction in waste - Cost-effective techniques for reducing the 
transuranic content and the volume of waste materials. 

27. Radwaste - Short for radioactive waste. 

28. Remote-handled TRU waste - Packaged transuranic waste whose 
external surface dose rate exceeds 200 mrem per hour. Test 
specimens of fissionable material irradiated for research and 
development purposes only and not for the production of power or 
plutonium may be classified as remote-handled transuranic waste. 

29. Retrievable - Describes storage of radioactive waste in a manner 
designed for recovery without loss of control or release of 
radioactivity. 
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30. Special-case wastes - Category of TRU waste defined by 
individual DOE-managed sites as being difficult to certify to 
the WIPP Waste Acceptance Criteria and to ship to the WIPP. 

31. Specific activity - Total activity of a given nuclide per gram 
of a compound, element, or radioactive nuclide. A unity of 
activity used in this document is the nanocurie (nCi) , which 
represents 37 disintegrations per second. 

32. Stored TRU wastes - TRU wastes that have been placed in 
retrievable storage pending future decisions on handling and 
disposition. 

33. Transuranic package transporter (TRUPACT) - A transportation 
system under development for truck or train transportation of 
transuranic wastes. 

34. TRU waste - Without regard to source or form, waste that is 
contaminated with alpha-emitting transuranium radionuclides with 
half-lives greater than 20 years and concentrations greater than 
100 nCi/g at the time of assay. Heads of Field Elements can 
detemine that other alpha contaminated wastes, peculiar to a 
specific site, must be managed as transuranic waste. 

35. TRU waste acceptance criteria for WIPF (WIPP WAC) - General 
requirements established to qualify TRU wastes for emplacement 
in the WIPP. 

36. TRU waste compliance requirements - The detailed and specific 
requirements for waste containers, waste for:ns and waste 
packages to certify that TRU wastes meet the Waste Acceptance 
Criteria. TRU waste generating and storage sites must develop 
their own site-specific certification procedures from these 
compliance requirements. 

37. Waste Isolation Pilot Plant (WIPP) - A research and development 
facility to demonstrate the safe disposal through deep-mined 
geologic isolation of radioactive wastes resulting from defense 
activitites and programs. The WIPP site is in the Delaware 
Basin of southeastern New Mexico. 
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APPENDIX B 

DOE ORGANIZATIONAL RESONSIBILITIES PLAN 
DEFENSE TRANSURANIC WASTE PROGRAM 

It is the responsibility of the Assistant Secretary for Defense 
Programs to plan, develop and implement long-term waste management 
capabilities for defense TRU waste. These waste management 
activities must be technically and economically sound and provide 
acceptable solutions to institutional requirements and policy 
issues. The purpose of this plan is to identify DOE participants and 
the roles they fulfill in the Defense Transuranic Waste Program 
(DTWP) . 

DOE/HQ 

Within the DOE off ice of the Assistant Secretary for Defense 
Programs, the Office of Defense Wastes and Transportation Management 
(DWTM) has overall responsibility for defense waste management. 

The DWTM is the headquarters organization responsible for the 
management of defense TRU wastes in a manner that will protect public 
health and safety in both the short and long term. The scope of 
defense TRU waste management under DWTM covers TRU waste from the 
point of generation through final disposition in a permanent 
repository. 

Responsibilities: 

1) Provide Defense TRU Waste Program policy guidance and 
direction consistent with the Atomic Energy Act of 1954, as 
ammended, applicable DOE Orders, and applicable EPA 
regulations. 

2) Support safe storage and disposal of all DOE waste. 

3) Support alternative technologies and processes to support 
disposal of DOE waste. 

4) Develop the Waste Isolation Pilot Plant (WIPP), a facility 
near Carlsbad, New Mexico, for conducting research and 
development to demonstrate safe disposal of transuranic 
radioactive waste from defense activities and programs of 
the United States exempted from regulation by the Nuclear 
Regulatory Commission. 

5) Suppor~ research and development for DOE waste 
transportation systems, and provide for safe, efficient, 
and economic transport of materials. 
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6) Assure that environmental, safety, health, transportation, 
quality assurance, unusual occurrence, construction project 
management, real estate management, and facility design 
requirements set forth in DOE Orders are implemented for 
DOE waste management programs. 

7) Support documentation systems to provide data to the 
Integrated Data Base program from defense program 
activities and providing for maintenance and operation of 
the Integrated Data Base program. 

8) Provide justification to DOE management, the Office of 
Management and Budget and the Congress for annual program 
funding. 

9) Monitor TRU program costs, schedules, and milestones at 
appropriate levels, conduct periodic appraisals of program 
progress, provide overview of field office activities. 

10) Provide for international technical exchanges and 
cooperative agreements. Approve US participation in 
international meetings involving defense TRU waste 
management programs. 

11) Provide guidance for the appropriate level of participatior. ... 
of universities, industry, and other private sector 
organizations in the Defense TRU Waste Program. 

12) P~ovide approval of the Defense Waste Management Plan; the 
Long-Range Master Plan for Defense TRU Waste Management and 
all other budget/planning projections; and subsequent 
changes affecting DOE/HQ milestones, scope, and resource 
requirements. 

13) Issue specific goals and program needs from current policy 
and guidance provided by higher DOE management. 

14) Establish guidelines for contractor management controls and 
performance measurement systems. 

15) Allocate resources among lead and participating field 
off ices based upon recommendations by means of annual 
approved funding programs and revisions. 

16) Resolve issues resulting from dual regulation, the 
Environmental Protection Agency (EPA) , and the Atomic Energy 
Act (AEA) of 1954, as amended 
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NATIONAL PROGRAM MANAGEMENT AND INTEGRATION 

DOE/Albuquerque 

Headquarters has designated DOE/AL as the lead field office for 
long-term Defense TRU Waste Management. DOE/AL, as the lead field 
office, is the point of contact for DWTM on matters relating to 
national program policy, direction, and status. DWTM provides to 
DOE/AL policy and program guidance, specific program goals and needs, 
DOE/HQ-level milestones, annual budget assumptions, and long-range 
(five year) budget/planning projections. DOE/AL keeps DOE/HQ advised 
of program status and plans by means of frequent telecommunications, 
meetings, and monthly/annual reporting as specified. 

In DOE/AL, the Defense TRU Waste Program is directed by the Assistant 
Manager for Project and Energy Programs (AMPEP). The WIPP Project 
Office (WPO) reports to the AMPEP and provides onsite technical 
direction for the repository as well as national TRU program 
direction through the TRU system Integration and Transportation 
Office. The Energy Technologies and Waste Management Division also 
reports to the AMPEP and directs long-term TRU technology 
development. 

Responsibilities: 

1) Define the organizational interfaces with the participating 
field offices, laboratories and contractors. 

2) Define organizational roles of participating field offices, 
laboratories and contractors. 

3) Advise DOE/HQ of changes made and impacts on milestones and 
resource requirements. 

4) Provide public and private sector liaison. Interface with 
other federal agencies, state offices, regional federal 
offices, educational institutions, and recommend actions to 
DOE/HQ to maintain good local/regional public relations. 
=~~2=~=~ ~~~~ ragicnal, s~~~a, a~d l=~al entities as 
required. 

5) Recommend to DOE/HQ changes in the Long-Range Master Plan 
for Defense TRU Waste Management affecting DOE/HQ 
milestones, scope, and resource requirements. 

6) Establish procedures for directing, planning, reporting, 
reviewing, and allocating resources. 
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7) Monitor cost, schedules, and technical status to ensure that 
programmatic objectives are attained within budget ana on 
schedule. 

8) Implement DOE/HQ policy and overall TRU Waste Management 
Program guidance. Recommend to DOE/HQ changes in policy and 
overall program guidance. 

9) In conjunction with the appropriate participating field 
office, monitor and evaluate technical progress and the 
perfor:nance of all contractor participants. Institute or 
recommend changes in the program as appropriate to improve 
progress. 

10) Establish and maintain coordination between the lead site 
and participating sites. This coordination is needed to: 

a) Review priorities and make recommendations on budget 
requests. 

b) Disseminate R&D results among sites. 

DOE Field Off ices 

The TRU waste management functions of these DOE defense sites, with 
the exception of Interim Waste Operations (IWO), are supported by 
DOE/AL in its capacity as TRU Lead Field Office. Interim Waste 
Operations are directed and supported by DOE/HQ. 

Responsibilities: 

1) Execute work elements and management plans through 
participating contractors under their jurisdiction. 

2) Provide recommendations for ongoing tasks and new 
initiatives to DOE/AL for approval. 

3) Provide budgetary and planning data to DOE/AL. 

4) Monitor, evaluate, and report on technical progress, 
accomplishments, and the performance of participating 
contractors under the field offices' jurisdiction. As part 
of ongoing site public acceptance efforts, interact with 
regional, state, and local entities on behalf of the lead 
field office where appropriate. 

5) Develop and implement a management control system and a 
system of management reports to evaluate the cost, schedule, 
and technical performance of the project contractors. 
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6) Interact with other federal or state government 
organizations in accordance with DOE policies for the 
purpose of coordinating site acquisition, state consultation 
and cooperation, and other required activities. 

7) Prepare, review, consolidate, and acquire approval of 
required safety and environmental documentation. 

8) Obtain required federal, state, and local permits and 
approvals for required construction. 

9) Review and approve experimental plans. Provide the 
architectural design, technical and scientific support, and 
construct facilities needed for experimental, research and 
development, or demonstration studies. 

10) Maintain management operations for interim storage of TRU 
waste. 

11) Develop technologies for Greater Confinment Disposal, 
Certification and Processing in support of the DTWP. 

12) Follow applicable regulations issued by the Environmental 
Protection Agency (EPA) . 
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APPENDIX C 

FUNCTIONAL RESPONSIBILITIES PLAN 
DEFENSE TRANSURANIC WASTE PROGRAM 

The Defense Transuranic Waste Program (DTWP) is a multi-faceted 
program concerned with permanent disposal of waste, technology 
development, burial site management, transportation, system 
integration and interim operations. It is the responsibility of the 
DOE to plan, develop, and implement a long-term waste management 
program, by conducting the above waste management activities in a 
technically and economically sound manner and by providing acceptable 
solutions to institutional requirements and policy issues. Overall 
DOE policy for radioactive waste management is stated in The Defense 
Waste Management Plan (DWMP) and applicable DOE orders. This 
Functional Responsibilities Plan briefly describes each of the six 
major waste management activities and lists major responsibilities 
from various DOE and sub-contract organizations pertaining to each 
activity. · 

1.0 Permanent Disposal 

Deep geologic disposal is the preferred method of permanently 
disposing of defense transuranic waste. Accordingly, the Waste 
Isolation Pilot Plant (WIPP) has been designed and constructed near 
Carlsbad, New Mexico. The charter for the WIPP mission requires that 
the program will be directed toward the demonstration of safe 
disposal of defense generated waste in bedded salt formations near 
Carlsbad in Southeast New Mexico. The plant's design provides the 
capability to retrieve all waste during the demonstration phase of 
the project. An extension of the facility and operations to permit 
permanent disposal (after review of the demonstration phase) is 
inherent in the project design concept. 

The facility has the capability to store waste while quantifying 
effects of the storage method and the effects of storage on the 
container and the salt. The facility is designed to provide all 
health, safety, e!:·-~-·:mme~t"".~. '"'-~.~ . .., -"':· _!..,..._. ~:..feguards necessary to 
meet applicable s .: . ..;.~:c.a::=..:; a.r.d ln.:=.:..:. pU.O ... .:.c coniidence. 

It is also recognized that some TRU waste will be impractical to 
retrieve and/or transpor~ to a geologic repository (special case and 
buried wastes). For these wastes, alternate disposal techniques are 
being researched a~d developed. 
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WASTE ISOLATION PILOT PLANT CWIPP) 

Responsibilities: 

DOE/HO 

1) 

2) 

3) 

DOE/AL 

1) 

2) 

3) 

Support development of the Waste Isolation Pilot Plant 
(WIPP), a facility near Carlsbad, New Mexico, for conducting 
research and development to demonstrate safe disposal of 
radioactive waste from defense activities and programs of 
the United States exempted from regulation by the Nuclear 
Regulatory Commission: 

Assure that environmental, safety, health, transportation, 
quality assurance, unusual occurrence, construction project 
management, real estate management, and facility design 
requirements set forth in DOE Orders are implemented for DOE 
waste management programs. 

Provide policy and guidance to field off ices for the 
development and operation of facilities for long-term 
storage and disposal of radioactive waste. 

Design, procure, construct, and operate WIPP as a research 
and development facility to demonstrate the safe disposal of 
TRU radioactive wastes. 

Monitor and support the WIPP Project Office through the 
Assistant Manager for Project and Energy Programs (AMPEP). 

Provide specialized support in the areas of legal, 
procurement, personnel, and safety as needed. 

WIPP PROJECT OFFICE CWPO) 

1) Provide onsite project management and day-to-day execution 
of the project and report to the DOE/AL manager (through the 
AMPEP). The WPO is comprised of 1) Environmental and 
Repository Technology Branch, 2) Operations Management 
Branch, 3) TRU system Integration and Transportation Office, 
and 4) Management Support Staff. Responsibilities of these 
groups are: 
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a) Environmental and Repository Technology Branch is 
responsible for maintaining technical overview for 
environmental monitoring and compliance, geosciences, 
in situ testing, repository performance, experimental 
engineering and safety of the repository. 

b) Operations Management Branch is responsible for 
maintaining technical overview for project planning and 
control, cost management, surface and underground 
operations facility utilization, waste certification, 
and repository engineering. 

c) Management Support Staff is responsible for maintaining 
technical overview for facilities engineering, 
construction management, contracts and procurement, and 
property management as well as overall WPO 
administrative support 

d) TRU System Integration and Transportation Off ice is 
responsible for national direction of the TRU 
integration program and the TRU transportation system 
and will be discussed in detail in the System 
Integration section of this plan. 

CONTRACTORS 

l) Westinghouse is the Management and Operating Contractor 
(MOC) a~d is rssponsible for operating the WIPP under the 
supervision of the WPO. 

2) Sandia National Laboratory is the Scientific Advisor and is 
responsible for assessing geotechnical characteristics of 
the repository, to include geology, rock mechanics, 
performance assessment and brine inflow. They are also the 
principal interface with the National Academy of Science 
{NAS) on issues concerning the WIPP site. 

ALTERNATE DISPOSAL TECliNIOUES 

Responsibilities: 

DOE/HO 

l) Provide direction to field offices for disposing of special 
case wastes. DOE/HQ also provides guidelines for filing 
documentation for an Alternative Disposal Practice Petition 
(ADPP), and provides final approval for the ADPP. 
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2) Review implementation of alternative disposal technologies 
and processes. 

DOE/AL 

1) Responsible for reviewing each site's proposals for 
alternative disposal practices to ensure that an alternative 
disposal technique is an appropriate action to take and 
providing recommendations to DOE/HQ. 

DOE FIELD OFFICES 

1) It is the responsibility of each field office to identify 
waste that may warrant alternative disposal techniques and 
to coordinate technology development through DOE/AL 

2) DOE/NV is responsible for supporting development of an ADPP 
for greater confinement disposal of special waste at Nevada 
Test Site {NTS). 

CONTRACTORS 

1) Reynolds Electrical Engineering Company {REECO) is 
responsible for preview of the ADPP for use of greater 
confinement disposal technique at NTS. 

2.0 TECHNOLOGY DEVELOPMENT 

Technology development is a continuing effort within the Defense 
Transuranic Waste Program to assure that the most efficient and 
technologically advanced systems are included in the disposal of TRU 
wastes. Technology development applies to all aspects of the DTWP. 
This section refers to advances in waste retrieval, reduction, 
certification, processing, and stabilization. The objective in this 
program is to minimize the quantity and transuranic content of waste 
being generated at defense facilities so as to reduce radiation 
exposure to workers and radionuclide release to man and the 
environment. 

Responsibilities: 

DOE/HO 

1) support technology development through 1) technology 
transfer by publications, seminars, and meetings; (2) 
awareness training programs; 3) materials control, such as 
flow sheet reviews; and 4) the the Foreign Exchange Program. 
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2) Provide funds, policy, and guidance for the development of 
the above technologies. DOE/HQ monitors progress and makes 
programmatic policy decisions. 

DOE/AL 

1) Responsible for program implementation by providing guidance 
and for monitoring the long-term technology development 
within the TRU program through the Energy Technologies and 
Waste Management Division. 

2) Oversee implementation of immobilization, retrieval, and 
waste minimization technologies. Implementation requires 
that duplication of effort is avoided and that development 
of the technologies be transferrable for applications at 
other sites. 

3) Responsible for the design, manufacture, testing of 
prototypes, and installation of certification technologies, 
to include a mobile NDE/NDA system. 

CONTRACTORS 

1) EG&G Idaho, Inc., is responsible for developing, testing, 
and installing size reduction equipment; a waste 
incinerator; and grouting/cementing and packaging equipment 
suitable for use with typical stored waste forms at INEL. 

2) Hanford is responsible for developing, testing, and 
installation of size reduction equipment; a waste 
incinerator; and grouting/cementing and packaging equipment 
suitable for use with typical stored waste forms at Hanford, 
using the technology development experience of EG&G Idaho, 
Inc., to any extent possible. 

3) savannah River Plant (DuPont De Nemours) is responsible for 
developing, testing, and installing size reduction 
equipment; a waste incinerator; and grouting/cementing and 
packaging equipment suitable for use with typical stored 
waste forms at SRP, using the technology development 
experience of EG&G Idaho, Inc., to any extent possible. 

3.0 BURIAL SITE MANAGEMENT 

Prior to 1970, all defense TRU wastes were classified as low level 
waste (LLW) and disposed of by shallow land burial. The total volume 
of this waste together with TRU-contaminated soils is estimated to be 
several times the design capacity of WIPP. currently, the options 
being evaluated are: 
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o Leave the waste in place with continued monitoring and 
surveillance as required 

o Leave the waste in place but improve the confinement and 
continue monitoring and surveillance as required 

o Exhume, process, certify, and dispose of the 
Tl~.U-contaminated waste in a repository; segregate the LLW 
for disposal 

Responsibilities: 

DOE/HO 

1) Provide guidance to the DOE field off ices to develop 
strategies that will support the Defense Waste Management 
Plan. The official policy in support of the plan is to 
monitor pre-1970 buried transuranic waste at the DOE defense 
sites and take such remedial actions as may be necessary at 
those sites. 

2) Provide program direction for remedial action alternatives. 
These alternatives include the development of in situ 
grouting and in situ vitrification technology in support of 
the Defense Waste Management Plan. These alternatives will 
provide remediation of buried transuranic wastes if such 
alter~atives are justified for long-term management. 

3) t';:::: :::aq-..ies"':, coc;-:r~te wit:=: Assistant Secretary for 
Environmental Protection, Safety, and Emergency Preparedness 
by providing representation to the Headquarters coordinating 
team assigned to develop policy and other guidance for 
hazardous waste activities. 

4) Take such action as may be appropriate to assure safety, 
including directing the field office manager to curtail and 
suspend their operations when, in their opinion, such 
operation would result in an undue environmental protection, 
safety, or health protection risk. 

DOE LEAD FIELD OFFICE 

1) DOE/ID has been designated as the Lead Field Off ice for the 
National Low-Level Radioactive Waste Management Program. 

2) DOE/ORNL has been designated as Lead Field Office for the 
Hazardous Wasta Remedial Action Program (HAZWRAP). 
Management of buried transuranic waste (BTW) is now 
supported by HAZWRAP. 
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DOE FIELD OFFICE 

1) It is the responsibility of each field office to monitor and 
evaluate program progress and accomplishments of 
participating contractors involved with the buried 
transuranic waste studies. 

2) DOE/OR is responsible for evaluating performance of in situ 
grouting of an actual TRU burial site and providing program 
perfor.nance of site contractor to DOE/AL. 

3) DOE/ID is responsible for reviewing performance of in situ 
grouting of INEL. 

4) DOE/RL is responsible for reviewing in situ vitrification 
technologies of the Hanford site. 

CONTRACTORS 

1) Prime contractors at Hanford, INEL, ORNL, LANL, and SRP are 
responsible for monitoring their buried transuranic wastes 
and implementing CERCLA (or equivalent) programs for their 
buried waste inventories. 

2) EG&G (INEL) is responsible for in situ grouting of buried 
waste in an arid site. 

3) Martin Marietta (ORNL) is responsible for in situ grouting 
of buried waste in a humid site. 

4) Battelle Pacific Northwest Laboratory (PNL) is responsible 
for in sit~ vitrification development and demonstration. 

4.0 TRANSPORTATION 

This function is a highly visible aspect of the DTWP and involves the 
interstate transportation of transuranic waste between generating 
sites, storage sites, and the WIPP Site. It includes conceptual 
design, fabrication and, certification of transport packages that can 
safely and efficiently move waste to a disposal site. It also 
involves conducting institutional programs along transportation 
routes as well as the transportation operations functions of 
scheduling, tracking, maintainance, inspection, and evaluation. 
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Responsibilities: 

DOE/HO 

1) Develop, establish, and promulgate directives involving 
systems; operational standards; procedures; criteria; and 
guidelines for activities relating to the transportation of 
the Depart~ent's property and materials 

2) Provide a centralized source of staff expertise and 
assistance on transportation and traffic management matters, 
the interpretation of federal, state, and local 
transportation regulations with the concurrence of the 

3) 

4) 

DOE/AL 

Off ice of General Counsel and the jurisdictional 
responsibilities of various agencies. 

Provide transportation guidance to field organizations and 
appraise their performance of transportation and traffic 
management activities. 

Support research and development for DOE waste 
transportation systems. 

1) Provide overall guidance to the WPO for transportation 
issues and the acquisition of the production fleet of 
TRUPACTs. The production fleet of TRUPACTs and trailers, 
along with the prototype fleet will be the property of 
DOE/AL. 

2) Provide overall guidance to the WPO for transportation 
issues and the acquisition of the shielded RH TRU casks and 
trailers. The production fleet of RH casks and trailers 
will be the property of DOE/AL. 

3) Secure sufficient funding for fleet acquisition, including 
preparation of a detailed acquisition budget and schedule, 
and submit budget requests to DOE/HQ for approval and 
subsequent congressional authorization. 

WIPP PROJECT OFFICE CWPO) 

1) Maintain technical control and overview of transportation 
planning, transportation package development, transportation 
ope~ations development, and institutional programs through 
the off ice of TRU System Integration and Transportation 
Office of the WPO to assure that project objectives are 
being effectively met. -
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1) Westinghouse, as the MOC, is responsible for the design, 
fabrication, certification, operation, and maintainance of 
the TRU transportation system. 

2) Westinghouse is responsible for implementing institutional 
programs, to include emergency response training and public 
awareness, along transportation routes. 

3) The Transportation Technology Center (TTC) located at Sandia 
National Laboratory (SNL), while not funded by the DTWP, 
conducts the following R&D efforts which apply to the 
transportation of all radioactive materials: 

a) Provide capability to conduct engineering analyses 
(structural, thermal, shielding, criticality, and 
containment) to support design of radioactive materials 
packages. 

b) Conduct specified regulatory testing to support 
certification of packages such as TRUPACT. 

c) Conduct technology development activities for critical 
package components such as seals or for alternate 
package materials. 

d) Support other DOE organizations in efforts to certify 
packages with regulatory authorities. 

e) Assist in preparing and reviewing domestic and 
international regulations and standards relevant to 
radioactive materials t=ansportation. 

f) Support safety and system assessment activities by 
maintaining state-of-the-art capability to conduct risk 
analyses of radioactive materials shipments. 

5.0 SYSTEMS INTEGRATION 

The systems integration function is to integrate and coordinate all 
activities in the DTWP to ensure that the needs for research and 
development, operations, facility design, engineering, and 
construction allow for the smooth transition of transuranic waste 
management from interim storage to final disposition. The DTWP is 
the focal point for the DOE in national planning, integration, 
operation, and technical development for defense transuranic waste 
management. It is concerned with providing alternatives to manage 
existing and future defense TRU wastes. 
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Responsibilities 

DOE/HO 

l) Provide funds, policy, and guidance in the administration of 
the TRU program. DOE/HQ monitors the program progress as a 
single entity and makes final programmatic policy decisions. 

2) Support documentation systems that provide data to the 
Integrated Data Base (IDB) program from defense program 
activities and provide for maintenance and operation of the 
IDB program. 

3) Identify areas of the program needing analysis. 

DOE/AL 

l) Develop the working policies for interface and integration 
of DTWP activities and program participants. 

WIPP PROJECT OFFICE CWPOl 

l) Establish overall control of TRU waste integration 
activities in their TRU System Integration and 
Transportation Office whose responsibilities include: 

a) Deter:nine potential impacts of legislation and 
regulations on program activities, and monitor 
national, state, and local regulatory activities. 

b) Monitor and develop contingency plans. 

c) Monitor from a program management aspect the 
implementation of baseline designs. Changes or 
suggested modifications are prepared for approval at 
this level and are integrated into program activities 
while interfacing with other programs. 

d) Provide interface between WIPP and TRU waste storage 
and generating sites. 

e) Prepare long-range plans for the DTWP, provide 
programmatic guidance to sites and prepare integrated 
budget submissions. 
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f) Perform the analyses for impact, trade-off, and system 
optimization and for integrating contractor and W~PP 
inputs. 

DOE FIELD OFFICES 

1) Provide their contractors with guidance (from DOE/AL) and 
policy to implement funded tasks within the scope of the TRU 
program. 

2) Coordinate data requests with the contractors, monitor the 
contractors' efforts to provide the data, and review the 
data being reported. 

3) Maintain local and regional contacts with states for the 
exchange of information and data. 

CONTRACTORS 

1) Westinghouse is responsible for supporting WPO through the 
TRU Waste and Integration Office. This office is 
responsible for providing overall TRU program plans and 
program budget, establishing guidance for and monitoring 
individual tasks, providing program documentation, preparing 
of all interfaces to the program, managing program 
information activities, and coordinating DTWP reviews. 
Systems Integration also performs program analysis of 
alternative technologies, management options, and program 
tradeoffs. 

2) Other prime contractors at DOE defense sites are responsible 
for providing inpu~ and data as requested. Task scope, 
milestcnes, deliverables, and budgets are negotiated with 
the contractors and documented at the start of each task and 
near the beginning of each fiscal year, or after any 
financial plan change. 

6.0 INTERIM OPERATIONS 

DOE sites that store or dispose of high level waste (HLW), TRU waste, 
LLW, mixed waste and, in some cases, hazardous waste, receive their 
funding directly from the Off ice of Defense Waste & Transportation 
Management through the responsible program managers. The 
coordination of the DOE defense waste activities is by the assistant 
director of the DWTM. The sites that do not have buried or stored 
TRU waste do not receive Interim Waste Operations (IWO) funding for 
their TRU waste certification and/or shipping costs. 
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Maintenance of all DOE storage/burial grounds is funded by IWO. In 
two instances, Richland and Idaho, overall DOE site maintenance is 
provided by Interim Waste Operations landlord functions. 
Environmental sampling and monitoring activities at the DOE 
radioactive waste storage/disposal sites are also normally funded by 
the Interim Waste Operations program. 

Not included in these site monitoring activities are the highly 
intensive sampling and monitoring activities which assess kinds and 
quantities of hazardous or mixed wastes present in formerly used 
disposal sites. These activities are designated as CERCLA remedial 
actions and are under the direction of the Environmental Restoration 
Programs (ERP) . DOE/OR has been designated as Lead Field Off ice for 
the Hazardous Waste Remedial Action Program (HAZWRAP) and has 
responsibility for this site monitoring work. 

There is no lead field off ice for the IWO Program. The aspects of 
Interim Operations that are supported by DOE/AL as the Lead TRU 
Office are Waste Retrieval, Certification, and Processing. 

Responsibilities: 

DOE/HO 

1) Provide overall program guidance, schedules, and budgets to .. 
accomplish TRU program missions. 

2) Provide funding, policy, and guidance in the operation of 
the waste processing facilities. 

WIPP PROJEC~ OFFICE (WPO) 

1) WPO and Westinghouse personnel comprise the WIPP Waste 
Acceptance Criteria Certification Committee (WACCC) that 
reviews, comments, and approves site certification programs, 
and conducts audits of site certification programs to assure 
implementation. 

DOE/FIELD OFFICES 

1) Assure that DOE/HQ programmatic policies are implemented by 
the facility operators. 

2) Coordinate the submittal of TRU contractor certification and 
quality assurance plans to the WACCC. 
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CONTRACTORS 

1) Prepare and implement site certification and quality 
assurance plans to assure compliance with the WIPP Waste 
Acceptance Criteria. 

2) Staff the WACCC, along with members from the WPO to 1) 
review, comment, and recommend approval of site 
certification program to WPO; and 2) conduct audits of site 
certification programs to assure implementation. 
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APPENDIX D 

COST ESTIMATES 

Tables in this appendix give annual site-by-site cost estimates for 
major activities in defense TRU waste management. All costs are in 
1987 dollars except where specifically noted. These estimates are 
quite approximate, especially in out years where TRU waste processing 
requirements are uncertain. This information was obtained by 
communication with site waste management personnel. 

These costs apply to the management and implementation of retrieval, 
certification, processing, transportation, and disposal operations for 
TRU waste. Interim operation costs are not shown. 

The costs do not include the disposal of suspect waste which has been 
conservatively considered to be transuranic waste but which may be 
determined to be low-level waste. They also do not include remedial 
actions (if required) for the long-term management of any buried waste, 
such as greater confinement disposal or exhumation, processing, and 
deep repository disposal. The cost of decommissioning facilities due 
to the uncertainty of predicting costs that far in the future are also 
not shown. 

Firm commitments by this and succeeding administrations to specific 
schedules and budget outlays will be made as experience is gained and 
after careful balancing of =isks, benefits, and priorities. 
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TABLE D-2 

COST ESTIMATES FOR THE WASTE ISOLATION PILOT PLANT 
DEFENSE TRU WASTE PROGRAM 

1991- 1996- 2001- 2006- 2011- TOTAL 
PRIOR 1989 1990 1995 2000 2005 2010 2017 (1) 

_Lil 

WIPP FACILITY 

CAPITAL 416.0 

CAPITAL EQUIP. 3.8 

OPERATING 236.0 

GPP 0 

TOTAL FACILITY 

0 0 0 

7.2 9 12 

64 65 62 

_5 __ 2 __ 3_ 

COST 665.8 76.2 76 77 

TRUPACT 

FABRICATION 
(c) 

MAINTENANCE 

21.2 

_o_ 

13 2.2 0 

0 0 0 0 416.0 

6 6 6 0 170.0 

68 68 68 86 2297.0 

_ 3_ ....L _3 ___ o _ 

77 77 77 86 2950.0 

0 0 0 0 36.4 

TOTAL FOR 
TRUPACT 21.2 13.2 2.7 0.5 0.5 0.5 0.5 0.3 48.7 

TOTAL 677.4 89.4 78.7 77.5 77.5 77.5 77.5 86.3 2999.2 

NOTE: ALL COSTS IN MILLION OF 1987 DOL!ARS 

a. AVERAGE YEARLY COSTS FROM 1991 TO 2015 ARE SHOWN IN FIVE-YEAR 
INTERVALS. 

b. TOTAL DOES NOT SUM DUE TO ROUNDING. 

c. TRUPACT FABRICATION FOR DOUBLE CONTAINMENT WITHOUT COMPLIANCE TESTING. 
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TABLE D-3 

DEFENSE TRU WASTE PROGRAM 
IDAHO NATIONAL ENGINEERING LABORATORY 

COST SUMMARY (MILLIONS) 

1991- 1996- 2001- 2006- 2011-
PRJ;OR 1989 1990 J.295 2000 2005 2010 2015 TOTAL 

(a) 

STORED WASTE 
~XAMINAIIOH 
Ell.QT PLANT 
(SWEPP) 

PROJECT COST 4.7 0 0 0 0 0 0 0 4.7 

SWEPP SUPPORT 8.4 0 0 0 0 0 0 0 8.4 

PBOC&;SS 
~2'~~RIMEfil~ 
:e;tI.QT PLANT 
CPREPPl 

PROJECT COST 29.5 0 0 0 0 0 0 0 29.5 

TRU-WASTE 
TREATMENT 

SWEPP 12.6 4.7 5.l 7.4 7.4 7.4 7.4 7.4 207.4 
PRE PP 6.0 5.3 9.5 9.7 10.0 10.0 10.0 10.0 269.3 

OPERATING COST 18.6 10.0 .li:.§. 11.:..1 17.4 .ll.:..! .ll.:..i 17.4 476.7 

TOTAL 61.2 10.0 14.6 17.1 17.4 17.4 17.4 17.4 519.3 

a. Average yearly costs from 1991 to 2015 are shown in five-year 
intervals. 
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TABLE D-5 

DEFENSE TRU WASTE PROGRAM 
OAK RIDGE NATIONAL I.ABORATORIES 

COST SUMMARY (MILLIONS) 

1991- 1996- 2001- 2006- 2011-
PRIOR 1989 1990 1995 2000 2005 2010 2015 TOTAL 

~ 

EH IBU WASTg HANDLING 
ANP PACMGING PLANT CWliPPl 

PROJECT COST 0 0 0 26.0 0 0 0 0 130.0 

DESIGN SUPPORT 1.2 l. 7 3.0 1.0 0 0 0 0 11. 3 

EIS ~ 0.4 iL...l _o _ _ o_ _ o_ _ o _ _o _ 0.7 

TOTAL WHPP COST 1.4 2.1 3.1 27.0 0 0 0 0 142.0 

OPERATIONS _ o_ _ o_ _ o _ _o _ _ 9 _ _ 9 _ _9 _ 5.4 162.0 

TOTAL 1.4 2.1 3.1 27.0 9 9 9 5.4 304.0 

a. Average yearly costs from 1991 to 2015 are shown in five-year 
intervals. 
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PRIOR 

WASTE CERTIFICATION 
FACILITY CWCF) 

PROJECT COST (b) 2.6 

OPERATIONS 

TOTAL WCF COST 4.3 

TBU WASTE FACILITY CTWFl 

PROJECT COST (c) 7.7 

OPERATIONS 

TOTAL TWF COST 

TABLE D-6 

DEFENSE TRU WASTE PROGRAM 
SAVANNAH RIVER PLANT 

COST SUMMARY (MILLIONS) 

89 90 
1991- 1996- 2001- 2006- 2011-
1995 2000 2005 2010 2015 
__Lil 

0.35 0 0 0 0 0 0 

1.05 0.7 o.s 1.2 1.2 1.2 1.2 

2.7 3.3 14.14 0 0 0 0 

_o __ o_ ~ 

TOTA:::. 

34.l 

84.4 

151.5 

235.9 

GRAND TOTAL 12.0 3.8 4.0 16.6 8.35 8.35 8.35 8.35 269.8 

a. Average yearly costs from 1991 to 2015 are shown in five-year 
intervals. 
b. WCF Project costs include construction, equipment and support work. 
c. TWF Project costs include R&D, conceptual design and engineering and 
construction. 
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LRMP 

TABLE D-7 

DEFENSE TRU WASTE PROGRAM 
LOS ALAMOS NATIONAL LABORATORY 

COST SUMMARY (MILLIONS) 

1991- 1996- 2001- 2006- 2011-
PRIOR 1989 1990 1995 2000 2005 2010 2015 TOTAL 

-~ 
FACILITY 
OPERATING 2.7 LO 1.1 1.6 0.3 0.1 NOA NOA 14.8 

CAPITAL 
EQUIPMENT 1.5 0.4 0.4 0.1 0 0 0 0 2.8 

GPP 3.4 _o_ .Q_ 0.1 .Q_ _o_ .Q_ _o_ 3.9 

TOTAL 7.6 1.4 1.5 1.8 0.3 O.l 0 0 21.5 

a. Average yearly costs for the years 1991 to 2015 are shown in five-year 
intervals. 

NOA - No data available 
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