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Dr. Franklin E. Coffman
Deputy Assistant Secretary

for Nuclear Waste Management
and Fuel Cycle Programs

Office of Nuclear Energy
U.S. Department of Energy
Washington, DC 20545

Dear Dr. Coffman:

Thank you for providing a copy of the DOE "Facilities for National Waste
Terminal Storage Project Plan" of April 15, 1982 (transmitted with your
letter of June 11, 1982) in response to my previous request for
information on your current schedules. This will be helpful to us in
scheduling our site characterization review efforts over the next several
years.

I would like to point out one matter regarding NRC requirements for site
characterization reports (SCRs) which are not accurately reflected in the
Project Plan. Statements on pages 5, 6 and 19 in the Project Plan are
not clear on the preparation and review of the SCR to be submitted for
each site. Our procedural rule does not require, as implied on pages 6
and 19 of the Project Plan, that DOE submit an "updated SCR" after
completion of a substantial part of site characterization. As required
under our procedural rule, 10 CFR 60.11, the SCR is to be submitted prior
to site characterization and include DOE's plans for site
characterization. The SCR will then be formally reviewed by NRC and,
along with our analysis, be made available for public comment. Our only
requirement for updates [under 10 CFR 60.11(g)] is that DOE inform NRC by
semi-annual report of the overall progress of site characterization.

OFC : WMH WMHT WM

DATE :82/07/02
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Thank you again for your schedules. Since the DOE is evaluating the NWTS
program strategy and schedule in an effort to accelerate milestones as
you mention in your letter, I appreciate your intentions to keep me
informed of any changes in program schedules.

Sincerely,

Original Signed by
John D. Martin

John B. Martin, Director
Division of Waste Management
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Department of Energy 1 1982
Washington, D.C. 20545

Mr. John B. Martin, Director
Division of Waste Management
U.S. Nuclear Regulatory Commission
Washington, D.C. 20545

Dear Mr. Martin:

This letter is in response to your letter of March 17, 1982 regarding our
planned site characterization activities in the National Waste Terminal
Storage (NWTS) Program. Concerning our current reference program activities,
I have enclosed a copy of a recently approved DOE project plan for the NWTS
Program which summarizes this information and is not restricted for internal
programmatic use. This information is consistent with our repository siting
plans as outlined in the draft National Siting Plan released in March.

As you may know, the Department is evaluating this program strategy and
schedule in an effort to accelerate both near-term and long-term milestones.
We are considering several alternatives to achieve this acceleration, and have
been interacting with your staff in investigating the feasibility of these
alternatives from the standpoint of licensing. In addition, the waste management
legislation currently under consideration in Congress also would affect the
current DOE program schedule, and modifications to the schedule would be
required. You will be advised of any changes to our reference schedule if a
change is formally adopted by the Department.

Sincerely,

Franklin E. Coffm
Acting Director
Office of Terminal Waste Disposal

and Remedial Action
Office of Nuclear Energy

Enclosure
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FACILITIES FOR NATIONAL WASTE TERMINAL STORAGE PROJECT PLAN

1 Mission Need and Objectives

1.1 Applicable DOE Mission

Federal regulations require that highly radioactive wastes
(including solidified high-level wastes (HLW) from fuel reprocessing and
potentially unreprocessed spent fuel) from both commercial and defense sources
be permanently disposed of in federally-licensed, federally-owned facilities.
The U.S. Department of Energy (DOE) is assigned responsibility for developing
the necessary programs for the treatment, management, storage, and disposal of
nuclear wastes primarily through the Atomic Energy Act of 1954, the Energy
Reorganization Act of 1974, and the Department of Energy Organization Act of
1977. Accordingly, DOE must establish temporary and permanent facilities for
storage, management, and ultimate disposal of these wastes to isolate them
from the biosphere for as long as they represent a significant hazard. This
mission is ongoing as long as these wastes continue to be generated. The
National Waste Terminal Storage (NWTS) project supports the DOE mission in
compliance with the federal laws by developing the technology and facilities
to permanently dispose of commercially generated high-level radioactive
wastes.

DOE has prepared a Record of Decision* pursuant to the Regulations
of the Council on Environmental Quality, 40 CFR 1505, on the selection of a

strategy for the disposal of commercially generated radioactive wastes and the
supporting program of research and development. The decision was based upon
the analysis contained in the Final Environmental Impact Statement:
Management of Commercially Generated Radioactive Waste, DOE/EIS-0046F, October
1980. The decision was to (1) adopt a strategy to develop mined geologic
repositories for disposal of commercially generated high-level and transuranic
(TRU) radioactive wastes (while continuing to examine subseabed and very-deep-
hole disposal as potential backup technologies), and (2) conduct a research
and development program to develop repositories and the necessary technology
to ensure the safe long-term containment and isolation of these wastes.

*46 Federal Register 26677, May 21, 1981
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This decision was given additional impetus through President

Reagan's Nuclear Policy Statement of October 8, 1981, in which the President

directed that the Secretary of Energy proceed swiftly toward deployment of a

means of storing and disposing of commercial high-level radioactive waste.

The President stated that it must be demonstrated to the public that problems

associated with the management of nuclear waste can be resolved. The current

NWTS project strategy is responsive to this direction.

1.2 Relationship to Other Programs and Projects

The NWTS project relates to DOE's overall nuclear energy goals in

that it constitutes an important activity in the back end of the integrated

commercial nuclear fuel cycle.* The last step in the nuclear fuel cycle is

the ultimate isolation of immobilized high-level waste from the biosphere.

The success of the entire commercial nuclear fuel cycle depends upon the suc-

cessful performance of all of its component parts. Interfaces between the

NWTS project and the other nuclear fuel cycle programs occur in contacts with

spent fuel and waste treatment, and fuel cycle R&D programs. Coordination

among these efforts is accomplished through the assignment of common manage-

ment responsibility for commercial waste management and nuclear fuel cycles.

High-level waste processing, transuranic waste processing, and transportation

are not part of the NWTS project. However, there are active interfaces with

these programs which are being documented through formal interface agreements,

and the NWTS project does provide funding support to the transportation tech-

nology program. There is also technical information exchange with the Waste

Isolation Pilot Plant (WIPP) project which is developing an R&D facility to

evaluate disposal of defense wastes.

Throughout the course of the NWTS project, there is continual inter-

action between DOE and other federal organizations, state governments, and

Indian tribes. Coordination is generally handled through memoranda of under-

standing and other appropriate formal arrangements.

*Statement of Kenneth Davis, Deputy Secretary of Energy before the
Subcommittee on Energy and the Environment and the Committee on Interior and
Insular Affairs, U.S. House of Representatives, July 9, 1981.
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1.3 Project Objectives

The overall objective of the NWTS project is to plan, develop, and

implement the technology and provide the facilities for the terminal isolation

of commercially generated high-level and transuranic radioactive waste in a

manner to demonstrate waste disposal capability, to assure the public and

occupational health and safety, and to protect the environment. To meet this

overall objective, the project will site, design, construct, and operate mined

geologic repositories on a time frame consistent with waste disposal

requirements. Approximately 72,000 metric tons* of spent fuel will have been

discharged from commercial nuclear power plants by the year 2000. Waste from

reprocessing this spent fuel, along with some quantity of spent fuel declared

as waste and existing commercial high-level waste at West Valley, N.Y., will

require disposal. Therefore, the NWTS project is planning to have the first

repository available with the capacity to dispose of that quantity of waste by

1998. Subsequent repositories, although not included in the scope of this

project plan, will be developed on a regional basis to meet national

requirements.

Total project costs through completion of construction of the first

repository (1998) is approximately $6 billion, of which about $4.4 billion

will be for R&D and $1.6 billion will be for the construction of the

repository. The total cost of operations and decommissioning is not included

in the total project costs at this time because of current uncertainty in the

length of the operation period. Estimates of the total project costs will be

updated on an approximately annual basis. It is intended that all costs to

the government for disposal of wastes generated from commercial activities be

fully recovered. Mechanisms by which this can be done are being developed

outside the scope of this project.

Attachment 1 provides a summary of project baseline information

consistent with the objectives outlined above. This information includes

baseline technical, schedule, and cost data.

*Spent Fuel and Radioactive Waste Inventories and Projections as of 12/31/80,
September 1981, U.S. DOE, DOE/NE-0017.
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2 Technical Plan

2.1 Project Description - What is to Be Done

In order to achieve its objectives, the NWTS project will provide

for the isolation of nuclear wastes in deep, mined geologic repositories with

a number of natural and man-made barriers between the wastes (emplaced in a

host rock 1,000 to 4,000 feet below the earth's surface) and the uppermost

strata of the earth's surface (the biosphere). These barriers include the

waste form itself, the waste packaging, the backfills and seals of the reposi-

tory, the host rock immediately surrounding the wastes, the geologic and hy-

drologic regime surrounding the host rock, and institutional barriers.

The design, licensing, construction, operation, and decommissioning

of geologic repositories for radioactive waste will require (1) selection of

suitable sites for development and (2) development of the technology to ensure

permanent isolation of the wastes at these sites. The project activities to

meet these requirements will be conducted in accordance with applicable U.S.

Nuclear Regulatory Commission (NRC) and U.S. Environmental Protection Agency

(EPA) regulations, and other applicable requirements. The work breakdown

structure (WBS) that has been developed for the definition, budgeting, sched-

uling, and overall management of project activities provides for eight cate-

gories of tasks. This WBS is shown in Attachment 2 to the third level.

The NWTS project will be implemented in four phases in accordance

with DOE systems acquisition guidelines. The phases are Advanced Development,

Engineering Development, Operation, and Decommissioning. At the present time,

the NWTS project is in the Advanced Development Phase. The objectives and

activities of each of these phases are presented in this section.

2.1.1 Advanced Development Phase

The objectives of the Advanced Development Phase are:

To conduct geologic studies to identify potential repository

sites in varied geographic regions, considering alternative

combinations of surface and geologic/hydrologic environments.

To provide the capability to analyze behavior mechanisms for

radioactive waste placed in such candidate environments.
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The NWTS

* planning

Advanced

* To develop other technologies, such as waste handling and pack-

aging and repository sealing, necessary to support the design,

construction, operation, and decommissioning of repositories.

project began the Advanced Development Phase in 1976 and is presently

and conducting efforts in this phase. During the remainder of the

Development Phase, the following activities will take place:

e Three specific sites will be identified in the near-term at which

exploratory shafts (ES), as part of detailed site characteriza-

tion required by NRC's licensing regulations to establish reposi-

tory site suitability, will be constructed to the proposed

repository horizon. Site characterization reports will be

prepared and submitted to NRC in accordance with 10 CFR 60.

Presently planned locations for these three sites are:

a. In basalt flows on the Hanford Site in the state of

Washington

b. In volcanic tuff on or near the Nevada Test Site

c. In a salt formation at a site to be determined.

Investigations are currently under way in salt domes in the

Gulf Interior Region of Texas, Louisiana, and Mississippi,

and bedded salt in the Paradox Basin in Utah and the Permian

Basin in Texas.

The three sites identified for detailed characterization will

be potential candidates for selection of the first repository

location. Exploratory shaft construction at all three sites will

be completed in FY 1985. Steps will be taken to assure access

and acquisition of land as necessary to allow these site charac-

terization activities to be conducted and to preserve the integ-

rity of the sites for future consideration as repository

locations.

Following initial (Phase I) at-depth examination of the three

sites, selection of one of three sites for the development of an

unlicensed Test and Evaluation Facility (TEF) will be made. This

will be a major decision point in this phase, and the decision

will be supported by a site-specific EIS.

* The TEF will be developed to refine repository construction meth-

ods, operation, and safety procedures, and to evaluate waste-

handling and emplacement equipment under real-time, at-depth,



6

prototypical conditions. Placement of up to 300 packages of

solidified high-level wastes will take place at the TEF. The

packages will incorporate multiple barriers, will be completely

monitored, and will be designed for retrieval. Methods for

handling, emplacing, and retrieving large quantities of waste

packages will be developed, and experience will be gained in

keeping worker exposure to radiation as low as reasonably achiev-

able. The information gained in the TEF will be used to assist

DOE and NRC in establishing the conditions and requirements

acceptable for repository licensing.

Further work (Phase II) on detailed site characterization will

continue in parallel at all three sites as a basis for determin-

ing suitability for a full-scaled, licensed repository. The

knowledge acquired on each site will be used in the preparation

of an updated site characterization report (SCR) that will be

submitted to NRC in compliance with 10 CFR 60.

Technology will be developed to support the ES, TEF, and the

design, licensing, construction, operation, and decommissioning

of repositories. Waste packages will be designed, tested, and

qualified for use in the TEF and repositories; this effort in-

volves design and development of waste package systems specific

to each potential host rock, barrier materials testing, and

laboratory and engineering scale testing of package systems to

assure required long-lived integrity. Other technology develop-

ment efforts include repository sealing, equipment and instrumen-

tation development, performance assessment modeling for predic-

tion of radionuclide containment, release, and migration, and

support of transportation system development.

* Longer term evaluation of other potential repository sites in

diverse geologic media will continue in order to provide addi-

tional siting alternatives for selection of the second and sub-

sequent repository locations. Specifically, evaluations of

granitic rocks and other salt formations (in addition to evalu-

ation of the first salt site discussed earlier) within the con-

terminous U.S. will be conducted on a time frame as shown on the

project schedule in Attachment 4 (see "sites 4 and 5").
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The evaluation of the technical and environmental feasibility of

the subseabed disposal concept will continue. This concept will

be studied to evaluate its role as a complement to mined geologic

repositories and for supplementary disposal of particular waste

components of the commercial nuclear fuel cycle.

* Findings that the candidate sites are technically suitable as al-

ternatives for a repository siting recommendation will be made,

based on site performance criteria and other technical considera-

tions.

* A recommendation for public review and comment on the site for

the first repository is scheduled in 1987. The candidate sites

not selected for this repository may become alternatives for sub-

sequent selections. A draft site-specific Environmental Impact

Statement (EIS) will be prepared and published concurrently,

assessing impacts of the repository at the chosen and alternative

sites.

2.1.2 Engineering Development Phase

The objectives of the Engineering Development Phase are:

To finalize repository site selection.

To perform at-depth testing and the engineering design and devel-

opment to derive site-specific designs needed for the repository

facilities and waste packages.

To construct the repository in accordance with approved designs

and procedures, and the NRC construction authorization, and to

license it for operations.

This phase of the project will involve the systematic use of the knowledge and

understanding gained from the previous phase to achieve the detailed design,

construction, and checkout of the repository, and licensing by NRC. Signifi-

cant activities after the key decision to start engineering development

include:

* Issuance of a final site-specific EIS and site selection report

to document the decision to develop the site recommended by DOE

for a repository.

* Conducting additional at-depth tests at the selected repository

site to develop engineering data for design and construction of

the repository.
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* Naming of a site project manager and establishment of a site

project office.

* Conduct of Title I and Title II designs (includes establishing

design bases) for the repository.

* Preparation and submittal of a license application, including an

environmental report (ER) and preliminary safety analysis report

(PSAR), to NRC.

* Permanent protection, either through withdrawal or acquisition of

land, in and around the selected site, as necessary. Measures to

protect candidate sites reserved as alternatives for later

repository site selections may also be taken.

Following NRC granting of a construction authorization, proceed-

ing with construction and checkout of the repository.

Applying to NRC for and subsequently receiving an operating

license.

2.1.3 Operation Phase

The objective of the Operation Phase is:

To operate a nuclear waste repository to receive and emplace

waste, thereby providing a capability for isolation of existing

and future high-level and TRU radioactive waste generated by

civilian activities from the environment so that it will not pose

any significant threat to public health and safety.

Activities in this phase start after a key decision to initiate repository

operation. During this phase, wastes will be emplaced, monitored, and main-

tained retrievable for some period of time. Following filling of the reposi-

tory, preparation of documentation to decommission the facility will be

initiated.

2.1.4 Decommissioning Phase

The objectives of the Decommissioning Phase are:

To successfully isolate the emplaced nuclear waste by sealing the

repository and restoring the site at the surface.
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To take whatever additional measures are needed to assure that

the sealed repository will not constitute a threat to future

generations.

Activities in this phase start after a key decision to decommission the facil-

ity. This final phase covers those operations for the closure/sealing of the

repository and implementation of monitoring plans. This phase ends with the

restoration of the surface environment to its near original state, the imposi-

tion of long-term institutional controls, and the initiation of any post-

closure surveillance or monitoring systems which might be required.

2.2 Status of Technology

The status of technology* for site selection and characterization is

adequate to meet the requirements for disposing of radioactive wastes in a

mined geologic repository. Current mathematical models adequately represent

the more important processes involved in radionuclide transport; they aid

generic studies by identifying factors most Important to waste isolation, and

can be used in site selection and in preliminary performance assessments of

site-specific repository designs. Modeling of flow in fractured rock and of

waste form/waste package/host rock chemical reactions is under development.

Transportation and emplacement of spent fuel have been demonstrated.

Although evaluation of potential barrier materials is not complete, available

data indicate that several materials are capable of maintaining their in-

tegrity for extended periods under anticipated repository conditions. The

current research and development program is expected to provide the remaining

technical data needed for the design, licensing, construction, operation, and

decommissioning of a waste repository, as required.

Performance assessment analyses performed to date have given no in-
dication that a mined geologic disposal system cannot isolate radioactive

wastes safely. Current technology is available to pursue testing required to

*Status of Technology for Isolating High-Level Radioactive Wastes in Geologic
Repositories, DOE/TIC 11207 (Draft), October 1980.
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determine the acceptability of a site for a nuclear waste repository. The

level of scientific knowledge is highest for salt, followed by granite (crys-

talline rock), basalt, and tuff. Any of these rocks can prove to be accept-

able for a mined geologic repository; however, no rock type, on strictly tech-

nical grounds, is a first choice at this time.

Successful isolation of radioactive wastes appears feasible for per-

iods of thousands of years, provided the systems approach is used and the in-

fluence of future human activities is minimized through adequate precautions.

Some uncertainties about long-term performance can be bounded or compensated

for and, therefore, need not be resolved in detail before selecting a site or

constructing a repository; other uncertainties can be resolved during reposi-

tory construction. Although reliance on appropriate engineering practices and

multiple barriers can compensate for a lack of complete knowledge and predic-

tive capability, some residual uncertainties will always remain; however, it

is believed that these uncertainties can be bounded and are well within the

limits of acceptable risk.

3 Risk Assessment

The risks associated with the NWTS project can be considered in

terms of the risk of not achieving the overall project objective, as well as

the risks of not achieving this objective within the specified cost and sched-

ule. An analysis of these risks and the measures being taken to control them

is presented in this section.

A significant factor In the selection of mined geologic disposal as

the disposal concept to be implemented in the NWTS project was the low risk

that the technology would not be available when needed.* It was determined

that the required technology for this concept was available or close at hand.

This risk is being controlled by focusing project technical activities on

timely satisfaction of the remaining technology needs.

*Final Environmental Impact Statement, Management of Commercially Generated
Radioactive Waste, DOE/EIS-0046F, October 1980.
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The control of health and safety and environmental risks resulting

from the radioactivity of the waste is a key requirement in attaining the NWTS

project objective. The health and safety aspects of normal and abnormal oper-

ation are being studied extensively. Events and processes which could poten-

tially lead to hazardous conditions are being identified and criteria on

siting and design established to control the risk. Conservative design prac-

tice and operational restrictions will be imposed to compensate for any resid-

ual uncertainties. An EIS will be prepared on the site-specific environmental

impacts of the proposed repository, including an analysis of health and safety

risks. Per 10 CFR 60.21, analyses of health and safety risks will be docu-

mented in the environmental report and preliminary/final safety analysis re-

ports. Risks to construction and repository workers will be minimized by care-

ful design and accident prevention programs. Measures will be taken to make

future generations aware of the existence of repositories and to minimize the

likelihood of accidental, human-induced loss of containment.

A principal source of risk in the NWTS project is institutional.

One type of institutional risk being addressed in the project is related to

satisfying the concerns and socioeconomic needs of affected states, local

governments, and the public. If these concerns and needs are not adequately

addressed, loss of a possible repository site or schedule delays are possible.

The project seeks to develop sound working relationships with these parties

through an interactive consultation process. Contacts are established with

the affected state and local governments at the outset of site exploration

activities. There are opportunities for exchange of information, review, and

consultation on site characterization plans, activities, and decisions, and

participation in the decision-making process. Grants to states are made

available to support funding of these various efforts. However, the lack of a

conflict resolution mechanism makes this area a source of moderate risk. The

NWTS project is exploring various options, including legislation to address

this issue.

Design, construction, operation, and decommissioning of NWTS facil-

ities are required to be in compliance with yet-to-be promulgated EPA and NRC

requirements and criteria designed to ensure public health and safety and pro-

tection of the environment. There is a risk of schedule delays and cost in-

creases due to changes which may be necessary to bring the project in
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compliance with the requirements when promulgated. The NWTS project is con-

trolling this risk by being proactive in technical information exchange with

the NRC and EPA and by developing its own soundly based technical criteria to

control the health and safety risks.

Multiple sites are being explored and examined so that any site can

be abandoned if the results show that the site is unsuitable for a repository,

and to present a number of alternative sites from which to choose the site for

the first repository. Longer term efforts at other sites and in other media

> are continued in parallel to provide alternatives for siting subsequent repos-

itories. The ability of a particular repository site to satisfy health and

safety criteria, and the cost and schedule for construction of a facility at

that site, depend partially upon geologic and hydrologic characteristics that

can only be confirmed by detailed characterization studies. The associated

project risk decreases as these field studies are conducted. The project

strategy controls this risk through extensive study and analysis of site char-

acteristics prior to commitment of resources to develop the facility. There
is also some risk related to the timely access or withdrawal/acquisition of

land to support the development of a facility at a particular site; continuing

to foster sound working relationships with the states in the siting program

and planning for necessary land access, etc., with sufficient lead times

should minimize this risk.

A variety of factors in addition to those discussed above contribute

to an overall moderate risk in the area of project costs. The cost estimate

presented in this plan is, consistent with the current advanced development

status of the project, not based on a detailed site-specific repository de-

sign. Many decisions (e.g., repository geologic media, thermal loading, in-

termixing of TRU and HLW packages) which impact cost are yet to be made. The

project cost risk will be reevaluated and estimates of costs updated on an

approximately annual basis.

The NWTS project utilizes strong project management tools and tech-

niques for the planning, monitoring, and control of project activities. These

include controlled technical and cost/schedule baselines. Independent peer

review is used extensively to supplement staff evaluation of technical plann-

ing and conclusions. Through these means timely identification of potential

problems is made and corrective actions are taken to minimize overall project

risk.
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4 Management Approach

Responsibility for the NWTS mission has been assigned through the

Under Secretary (US) to the Assistant Secretary for Nuclear Energy (ASNE).

Under the ASNE, the Deputy Assistant Secretary for Nuclear Waste Management

and Fuel Cycle Programs is responsible for executing policy and managing all

aspects of DOE's commercial nuclear waste management program. Within the

Office of Nuclear Waste Management and Fuel Cycle Programs (NWM & FCP), the

Director of the Office of Waste Isolation (OWI) is responsible for overall di-

rection of the NWTS project and, therefore, is designated as the Project Mana-

ger. The Director of OWI is W. Wade Ballard, Jr. Individual site project

managers will be named when site project offices are established at each se-

lected repository project site.

The Director of the Office of Waste Isolation provides: (1) pro-

gram policy, objectives, and funding requirements; (2) the interface with the

Nuclear Regulatory Commission on licensing matters; and (3) the planning and

implementation of the Congressional and public affairs portion of the project

in close coordination with the Assistant Secretary for Congressional, Inter-

governmental, and Public Affairs. A program support contractor, the Office of

NWTS Integration (ONI), supports the Office of Waste Isolation in the plan-

ning, organizing, integrating, and monitoring of activities across the project

elements and interfacing programs. The responsibilities of ONI are delineated

in the ONI Management Charter now under final DOE Headquarters (HQ) review.

The activities in the NWTS project are carried out by four project

elements which operate through DOE Operations Offices, as shown in Attachment

3. The project elements and their major responsibilities are as follows:

* Basalt Waste Isolation Project (BWIP)

Nevada Nuclear Waste Storage Investigations (NNWSI)

Office of Nuclear Waste Isolation (ONWI)

* Subseabed Disposal Program (SDP).

BWIP and NNWSI are evaluating potential repository sites In basalt and tuff,

respectively, at the DOE Hanford Site and the Nevada Test Site (NTS). ONWI is

investigating other potential sites, in salt and crystalline rock, within the
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