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Department of Energy
Washington, DC 20585

T0: Members of Congress and Other Recip! 'nts

SUBJECT: Submittal of the Mission Plan as Rejuired by the
Nuclear Waste Policy Act of 1982

I am pleased to submit the Mission Plan for the Civilian
Radjoactive Waste Management Program as required by the Nuclear
Waste Policy Act of 1982, T consider that this Plan meets the
directive to "provide an informational basis sufficient to permit
informed decisions to be made in carrying out the repository
program and the research, development, and demunstration programs
required under this Act,” This document presents our best esti-
mate at the present time of the objectives and the strategy of
the Civilian Radioactive Waste Management Program and of the
facitities, instiftutional activities, management approach and
information needed to implement the program.

In accordance with the requirements of the Act, the lepartment

of Energy (DOE} submitted a draft of this Mission Plan for
comment to the States, affected Indian tribes, the Nuclear
Regulatory Commission, other Government agencies, and the public.
Approximately 2500 individual comments were received from 102
respondents. In addition to expanding the discussions of wvarious
topics in the Mission Plan as suggested in the comments and
making changes where appropriate, detailed responses were
prepared to address all of the issues raised in the comments.
These responses are presented in Volume Il of this set af three
volumes, Volume III reproduces atl of the comments received on
the draft Mission Plan.

I beiieve we have addressed fairly and responsibly all of the
comments, We appreciate everyone's intarest and involvement as
we continue to implement this important national program.

During the conduct of this program, 1 pledge the best efforts of
DOE's Office of Civilian Radioactive Waste Management to observe
the following operating principles: to safeguard the public
trust; to be open and responsive; to cooperate and act in an
evenhanded manner; and to strive for technical excellence,
management excellence, and cost effectiveness, With these
principles in mind and with the cooperation of all interested
parties, 1 am confident the program will succeed.

(3o fouca

Ben C, Rusche, Director
Office of Civilian Radiocactive
Waste Management
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PREFACE

In response to ths requirement of the Nuclear Waste Pc.inzy Act of 1882,
the Office of Civilian Radicgactive Waste Management in the : zpartment of
Energy (DOE) has prepared this Mission Plan for the Civil. s Radicactive Waste
Management Program.

The Mission Plan is divided into two parts. Part I des.ribes the overall
goals, objectives, and strategy for the disposal of gpent nuclear fuel and
high-level waste. It explains that, to meet the directives of the Nuclear
Waste Policy Act, the DOE intends to site, design, construct, and start
operating a mined geclogic repository by January 31, 1998, The Act specifies
that the costs of these activities will be borne by the owners and generators
of the waste received at the repository. Part I further describes the other
components of the waste-management program--monitored retrievable storage,
Federal interim storage, and transportation--as well as systems integration
activities. Also discusged are institutional plang and activities as well as
the program-management system being implemented by the Office of Civilian
Radiocactive Waste Management.

Part II of the Mission Plan presents the detailed information reguired by
Section 301{a} of the Act--key isgues and information needs; plans for
obtaining the necessary information: potential financial, institutional. and
legal issues; plans for the test and evaluation facility; the principal
results obtained to date from site investigations; information on the
site-characterlzation programs; information on the waste package; schedules:
costs; and socioeconomic impacts. In accordance with Section 30l{a} of the
Act, Part I1 is concerned primarily with the repository program.

The Mission Plan, identified as Volume I, 1is supported by two other
volumes. Volume II is entitled "Record of Responsgses to Public Comments on the
Praft Mission Plan for the Civilian Radioactive Waste Management Program." It
summarizes and answers the comments received ont the April 1984 draft Mission
Plan, with approximately 2500 comments from 102 respondents being documented
by common topical subject. Volume III, entitled "Public Comments on the Draft
Mission Plan for the Civilian Radiocactive Waste Management Program,"
reproduces all of the comment letters.
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Chapter 3

PROGRAM PLANS

This chapter discusses the following elemants of the I:vilian Radioactive
Waste Management Progras: goologie¢ repositories {Section 4 1}, monitored
retrievable storage and federal interim storage {Section 3,.%, transportation
{Section 3.3}, and systems integration {Section 3.4). Included in the dis-
cugsions are the major objectives, current gtatus of the program elements, and
future plans und schedules.

3.1 GEOLOGIC REPOSITORIES

Before the passage of the Act, the DOE had selected mined geologic re-
positories as the preferred means for the dispesal of apent fuel and com-
mercially generated high-level radiocactive waste {(Fsderal Ragister, Vol. 46,
p. 26677, May 14, 1981). This decision was made after gvaluating alternative
disposal methods in an environmental impact statement (Final Environmental
Impact Statement--Management of Commercially Generated Radicactive Waste,
DOE/EIS-0046F, October 1980). To carry out this decision, the DOE has been
conducting research and development and performing siting studies as part of
the geclogic repository program, This decision has since been supported by
the Act, which was enacted "to provide for the development of repositories for
the disposal of high-level radiocactive waste and gpent nuclear fuel, to estab-
lish a program of research, development, and demonstration regarding the dis-
posal of high-level radicactive waste and gspent nuclear fuel, and for other
purposes.” ' )

After a brief description of geologic repositories (Section 3,1.1} and
legislative requirements for the development of licensed repositories {Section
3.1.2), this section digcusses the reqgulatory requirements for ligensed re-
pogitories, the mission and objectives of the DOE’'s repository program, and
the background and status of the repeository program {(Sectionsg 3.1.3, 3.1.4,
and 3.1.5}. It then presents plans for the development of repositories {Sec-

tion 3.1.6} and schedules for the first and the second repositories (Sestion
3.1.7}. '

3.1.1 BRIEF DESCRIPTION OF GEOLOGIC REPOSiTORIES

A geolcgic repository will resemble a conventional mine in many res-
pects. As shown in Figure 3-1, the repository will congist of both surface
and underground facilities. The surface facilities will be umed while waste
is received, handled, and emplaced in the underground disposal rooms. When
the repositeory has been filled to capacity, the surface facilities will be
decommissioned and all points of access to the underground repository {i.e.,
shafts and boreholes) will be filled and permanently sealed,
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Figure 3-1. Schematic of surface and underground facilities.
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The surface facii‘ties will consist of waste-handling .:ystems and other
repository support facilitiee. The waste-handling systems 1ill include
receiving, packaging. :.toring, and transporting facilities. The waste will be
received at the reposicory gate in rail or truck transport-:.ion casks and,
after inspection and washdown, will be moved into the hot- :il1 area of the
wagte-handling building. The waste will then be removed fr-m the casks., pack-
aged, and transported to the waste-handling shaft for tra 'sf:r underground.
Onca underground, the wiste will bs emplaced in boreholes i1 the floor or
wallg of diaposal rooms,

Sufficient surfaca storags capacity will be available to accommodate dig-
ruptions in operations, Support facilities will include maintenance, util-
itieg, warehousing, storags, adminigstration, security, a visitors center, per-
gonnel, training, and other miscellaneous buildings. Emergency power genera-
tors as well as shaft-headframe structures, ventilation fans, and hoisting
facilities will be provided. Access to the surface facililies will be re-
gtricted, and monitoring facilities will be provided. Facilities for the
handling and storage of mined rock and for tha processing and decontamination
of site-gsanerated radicactive waste and effluents will also be provided.

Thig description, as well as othar discussions that follow, is based on
the authorized plan describaed in the preceding chapter. If the improved-
performance plan ia implemented, then it im expected that several waste-
handling functions would be transferred from the repository to a facility for
monitored retrievable storage. The repository facilities and systems that
support these functiona would be redesigned accordingly. The specific effects
on the repository program have not been firmly eestablished at this time.

To protect the health and safety of the public over the long term, multi-
ple independent barriers, both natural and engineered, will be used. These
pharriers are designed to provide waste containment and isolation and are of
three types, as shown in Figure 3-2:

1. Natural system
2. Repository
3. Waste package

The natural system will consist of (1) a host rock suitable for repository
conatruction and wagte emplacement and (2) the surrounding rock formations.
It will include natural barriere that provide containment &and isolation by
limiting radionuclide transport through the geohydrologic environment to the
biosphere and providing conditions that will minimize the potential for human
interference in the futura,

The repository portion of the total disposal system consists of the
underground structures and components, including engineered barriers not asso-
ciated with the waste package, such as shaft seals, the backfill of tunnals
and disposal rooms, and the host rock that supports them. The repository will
be designed to mitigate the effects exerted on the natural system by
repository construction and waste emplacement.

The waste package consists of the waste form and any containers,
shielding, packing barriers, and other absorbent materiale that separate the
waste from the host rock. The waste package will provide substantially
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complete containmant of the waste for 300 to 1000 years and will contribute to
long-term isolation as part of the engineered-barrier system by (1) hindering
the dissclution of the waste by any ground water that may reach it.and (2)
controlling the release and migration of radionuclides inte the host rock.

As mentioned in Section 3.1.3, the use of multiple barriers is required
by both the Nuclear Regulatory Commission (NRC} in 10 CFR Part 60 and the
Environmental Protection Agency (EPA) in proposed 40 CFR Part 191. However,
the DOE intends to place primary importance on the capabilities of the natural
system for waste isolation. In evaluating the suitability of sites, there-
fore, the use of an éngineered-barrier 3ystem will be considered to the extent
necessary to meet the performance requirements specified by the Nuclear Regu~
latory Commission and the Environmental Protectien Agency but will not be’
relied on to compensate for significant deficiencies in the natural system.

The role of engineered barriers in the comparative evaluation of sites is dlS—
cussed in the DOE's final siting quidelines, 10 CFR Part 960.

-4~
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3.1.2 LEGISLATIVE KREQUIREMENTS FOR THE DEVELOPMENT OF LICENSED REPOSITORIES

Before the Ant was pasged, the DOE wasg searching for sites for geologic
repositories, under -.uthority established by the Atomic E-a2rgy Act of 1954.
the Energy Reorganization Act of 1974, and the authorizati on and appropriation
bills pasaed by Congrass from 1975 through 1983. The Nat:onal Waste Terminal
Slorage program (the predecessor of the current geclogic iapository program)
was initiated in 1976 with the intent of finding suitabj: sites and to develop
the technology newessary for repogitory licensing, constii :tion. oparation,
and closure. Th. Act provides a framework for the completion of these activ-
ities.

The Act requires that, within 90 days after ite enactment, the Secretary
of Energy identify the States with one or more potentially acceptable sites
for a repository and within 180 days issue general guidelines for the recom-
mendation of gites. The next step requires the Secrestary to nominate sites as
suitable for site characterization {at least five sites for the first reposi-
tory and five sites for the second repository}. Each nomination is to be
accompanied by an environmental assessment that evaluates the site in terms of
the guidelines and requirements specified by the Act. Before nominating any
site, the Secretary is required to hold public hearings in the vicinity of any
site under consideration. These hsarings ars to inform the residents of the
DOE’'s intent to nominate sites and to receive their recommencdations on issues
that should be addressaed in the environmental assessments and the site charac-
terization plans,

The Secretary is then required to recommend at leagt three of the nomi-
nated sites in at least two different types of host rock to the Presgident for
characterization. The President may approve or disapprove the recommendation,
permit the characterization to proceed by taking no action within 60 days. or
delay the decision for 6 months, if, in his opinion, insufficient information
is available,

During site characterization, the DOE will collect detailed information
about the site, as specified in a site-characterization plan. This plan is to
be submitted for review and comment to the Nuclear Regulatory Commission, the
State in which the site is located, and the governing body of any affected
Indian tribe; it will also be available for public review and comment. Site
characterization will involve a wide range of activities, including the con-
struction of exploratory shafts for tests and studies at repository depth.
Before sinking the first exploratory shaft, the DOE is to hold public hearings
in the vicinity of the site to inform the residents of the site-characteriza-
tion plan and to receive their commentg. When site characterisation has been
completed, public¢ hearings are to be held to inform the residents of the area
that the site is being considered for develcpment ags a repository and to
obtain thelir comments.

The next step :i1s for the BOE to recommend to the President a site to ba
developed as a repository. This recommendation is to be accompanied by a
comprehensive statement that provides the basis for the recommendation, The
comprehensive stalement, or site-selection report, will iuciude, among other
things, a final environmental impact statement. :
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After a mite is recommended by tha President for .levelopment ag & reposi-
tory, the affected State and/or an affaected Indian tr:.e on whose reservation
the aite is located may submit, within 60 days, a not. :z of disapproval to
Congress. If no notice of disapproval is filed, then the site becomesg "the
designated site" 60 days after the site is recommende. If a notice of dis-
approval is filed, then Congress has 90 days of cont nious session to ect on
the notice and override the disapproval by passage o, & joint resolution. If
Congress does not override the disapproval, then the 1 japproval stands and
the Prasidant mugt recommend another site not later tha.r 1 year after the
disapproval,

Within 90 days of site designation, the DOE is required to apply for a
licenge from the Nuclear Regulatory Commission to consiruct the repositery.
The Act allows tha Nuclear Regulatory Commiegion up to 3 years ko review this
application and to axtend the ravisw period by 1 ysar :f needed,

After construction and the receipt of a license to receive and posseps
radiocactive wagte, the DOE will begin emplacing spent fuel and high~level
waste iii the repository. These dispogsal operations for the first repository
will begin by January 31, 1998, as directsd by tha Act.

The Act also authorizes the DOE to develop a teat and evaluation facility
for research and the demonstration of the integrated technologies needed for
geclogic repositories. The DOE was to report to Congress on whether the faw-
cility will be located at the site of the repository. This ig discussed in
Saction 3.1.5.3.

3.1.3 REGULATORY REQUIREMENTS FOR LICENSED REPOSITORIES

The Act established a schedule for the promulgation of regulations by two
other Federal agencies—-~the Nuclear Regulatory Commission and the Envicon-
mental Protection Agency. The Envirommental Protection Agency is to promul-
gate generally applicable standards for protecting the public from the radio-
active material in repositories, The EPA etandards are to be implemented and
enforced by the Nuclear Ragulatory Commission, which is required to issue
technical criteria for that purpose. Both sets of ragulations have been under
development for several years and were used in developing the siting guide-
lines. Both regulations will be complied with during repository siting,
design, construction, operation, closure. and decommissioning,

The EPA standards were defined in Section 2{a){6) of Reorganization Aact
No. 3 of 1970 as limits on radiation exposures or levals, or concentrations or
quantities of radioactive material, in the general environment outside the
boundaries of locations under the control of persons possessing or uging
radioactive material. In fulfilling this responsibility, the Environmental
Protection Agency has proposgsed, in 40 CPFR Part 191, a radiation-protection
standarc¢ for both the management and the disposal of spent fuel, high-level
waste, and transuranic waste. A key provigion is a limik on the amount of
radioactivity that may enter the environment for 10,000 years after disposal,
The Act required the final rule to be issued by January 1984. Drafts of the
final rule have been prepared and are under consideration by the Environmental
Protection Agency. The final rule is expected to be published in the summer
of 1985.
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The NRC requlatior.t in 10 CFR Part 60 congist of rules Lhat establish
(1) procedures for the Licensing of geologic reposgitories ar:! (2} technical
eriteria to be used in :he evaluation of licenae application: under those
procedural rules, The procedural rules were published in F:oruary 1981, The
Nuclear Regulatory Commission issued in January 1985 a proy  sed amendment that
will, make the procedural rules conform with the Act, Thes: revised procedural
rules should become final in late 1985.

The final technical criteria were issued in June 1983. An amendment to
the criteria regarding disposal in the unsaturated zone has »een proposed and
is being evalvated. The objective of the criteria is to prmvide reasonable
agsurance that geologic repositories will isolate the wast, for at least
10,000 years without posing undue risk to public heaith and safety. Undue
risk is defined as risk that is unnecessary and could be prevented or risk
that ig excessive.

The key provisions of the technical criteria are as follows:

1. The waste package is to provide substantially complete containment of
the wapte for 300 to 1000 years.

2. The rate at which each significant radionuclide is released from the
engineerad-barrier aystem is not to exceed one part in 100,000 per
vear of the inventory of that radionuclide at 1000 years after per-
manent closure,

3. The pre-waste-aemplacement ground-water travel times from the reposi-
tory (more precisely, from the "diasturbed zone" argund the reposi-
tory) to the accessible environment are to exceed 1000 years.

The Nuclear Regulatory Commigsion will review the technical criteria
after the Environmental Protection Agency's final standards are publighed and
will initiate gubhseguent rulemaking actions, as necessary, to make the cri-
teria and standards consistent.

3.1.4 MISSICN aND OBJECTIVES

The mission of the DOE's repository program is to develop mined geologic
repositoriea for the permanent disposal of spent fuel and high~level waste in
a manner that protects the health and safety of the public and the guality of
the enviromnment and in a time frame responsive to national needs. To meet
this mission, the DOE has established the following objectives for the reposi-
tory program:

l. Nominate at least five gites in a variety of geohydrologic settings
as suitable for site characterization for the first repesitory and
five sites for the second repository in accordance with the siting
guidelines.

2. Recommend three sites for site characterization for the first reposi-

tory and three 'sites for the second repository in accordance with
the siting guidelines.
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3, Establish and maintain effective mechanisms for the involvement of
State and local governments and affegcted Indie-~ tribes in the reposi-
tory progam,

4. Acquirs tarough site characterization aufficic t data to support the
prepatation of environmental impact statemen*s and subsequent site-
selection decisions for the first and the se: o« repositories.

5. Develcp the necessary engineering data and comg.ete designs for
repos.tories and waste packages that will meet NRC licensing require-
ments for a repository at the aselected site,

6. Obtain a construction authorization from the Nuclear Regulatory Com-
mission by filing a licenss application within 90 days of repository-
site designation,

7. Construct the first repository to the approved design in a safe and
cost-effective manner.

8. Obtain from the Nuclear Regulatory Commission a license to receive
and possess radioactive waste at the site of the first repository.

9. Obtain Congressional approval for the construction of the second
repogitory.

10. Proceed with the second-repository program through the receipt of a
construction authorization from the Nuclear Regulatory Commigsion
and construct the repository if autherized by Congress.

11. Once the repositories have been filled, obtain appropriate NRC
license amendments to permit repository closure and decommissioning.

Sections 3.1.5 and 3.1.6 briefly describe the current statue of the repository
program and discuss the major elements of the plans for meeting the. objectives

listed above. Section 3,1.7 presents the schedule for achieving these
objectives.

3.1.5 BACKGROUND AND STATUS OF THE REPOSITORY PROGRAM
This section summarizes the history and the status of major program

efforts. The discussion first considers the siting process and then the.
development of technology.

3.1.5,1 Eiting

The suitability of a site for a geologic repository depends on answers to
four basic questions:

1. Will the repository,. consieting of multiple natural ‘and engineered
barriers, isolate the radioactive waste from the accessible
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environment ~fter c¢losure in accordance with the requirements get
forth by the Nuclear Regulatory Commission and tu: Environmental
Protection 'gency?

2. Will predicted radiological exposures of the ger: ral public and any
predicted releages of radicactive materials to vistricted and un~
regtricted sreas during repository operation anl closure meat appli-~
cable safety raquirements set forth by the Nuclc: - Regulatory Commis-
gion and the EBnvironmental Protection Agency?

3. Can the repository and its support Facilities be sited, constructed,
operated, closed, and decommissioned so that the quality of the envi-
ronment will be protected and can waste-transportation opsrations be
conducted without cauging unacceptable risks to public health and
gafety?

4. Are repository construction, operation, c¢losure. and decommissioning
feasible on the basis of reasonably available technology and are the
associated costs reasonable?

These questions are the same as the key issues presented in Chapter 1 of Part
II.

This gection describes the approach used by the DOE in addressing these
questiong and digcusses the status of the siting program for thg first and the
second repositories. Final anawers to the questions posed above can be estab-
lished only aftsr site characterization and repository designs are complete.

3.1.5.1.1 First Repository

Beginning in 1976, the DOE (then the Energy Research and Development
Administration) started a search for sites with geclogic and hydrologic char-
acteristics suitable for long-term isolation and rock characteristics suitable
for the construction of a large underground facility. This search, or site—
screening process, was based on a twofold spproach, The first approach
focused on a systematic survey of areas underlain by salt., The pecond
approach was to search for suitable repository sites on some Federal lands
where radioactive materials were already preeent; this approach was recom-
mended by the Comptroller General of the United States and a House resolu-~
tion. Although land use was the initial basgis for this screening of Federal
lands, the subsequent progression to smaller land units was based primarily on
evaluations of geologic and hydrologic suitability. This twofold screening
approach allowed the DOE to consider sites in diverse geohydrologic environ-
ments and rogk types,

During site screening, the DOE's studies focus on areas of successively
decreasing size to determine whether they contain sites that warrant more
detailed examination. Site screening consists of up to four stages: national
or province surveys, ragional surveys. area surveys, and location surveys.
National or province and regional surveya are based on national maps of
faults, earthquake epicenters, land use, recent volcanic activity,  locations



of potential host rouk and of mineral resources, geohydrclogic conditions, and
other information aisilable in the open literature. The .creening for poten-
tial sites in salt magan with national surveys and with t'uw: couperative assis-
tance of the U,8, Geclogical Survey.

Area and location surveys require more thorough e:x snation, including
fisld exploration an¢ testing. Since the Federal lands wnder consideration
ware small in c-mparieon with a province or a ragion, th. acreening of thege
lands started at roughly the arsa stage of the process. Iypically, the field
studies included the drilling of boreholes to investigate subsurface condi~
tions and to determine whether a potentially suitable hoat rock occurs at the
deptha of interest: hydrologic testing in boreholes to ddetermine the hydro-
logic parameters of the various subsurface formations; evaluation of aerial
photographs and satellite data to help identify faults that might affect the
performance of the repogitory: field mapping; and goochemical analyses of
selected formations and ground water to establish mineral stability, ground-
water chemistry, and the chemistry of the environment that would be in contact
with the waste package. Geophysical surveys were usad to supplement the geo-
logic field work,

The field studies were supported by laboratory studies that focused on
the isolation and engineering characteristics of the rock. Examples of the
properties important to isclation are sorption coefficients, effective po-
rogity, permeability. mineral compogition., and radionuclide solubility in the
ground water, Examples of the properties important to engineering include
strength, elastic properties, coefficients of thermal expansion, and thermal
conductivity, Measurements of ground-water characteristics were also made and
included the concentration of anions and cationg in suiuiion, the pH value,
the oxidation-reduction potential, the particulate composition. organic con-
stituents, the isotopic distribution of selected aniona and cations, and the
variation of composition with location and depth.

When the Act was passed. the DOE's program had already completed the
location phase in five different geohydrologic settings. Field and laboratory
testing as deegcribed above had been under way at nine different sites, and
varying gquantities of data had been collected for each site, Preliminary
designs for exploratory shafts in all geohydrologic settings had been com-
pleted. The design of the shafte differed from site to site because of dif-
farences in the geologic and hydrologic conditions. Also in progress vere
aystems analyeis, waste-package development, and repository-design efforts,

In accordance with the Act, the DOE formally identified, in PFebruary 1983,
nine sites as being potentially acceptable, thus concluding the site-screening
portion of the first-repogitory program.

The nine potentially acceptable sites are located in six States. as shown
in Piqgure 3-3., Seven of the sites are in salt: two sites in the bsdded salt
of the Palo Duro Basin in Deaf Smith and Swisher Counties, Texas: two sites in
bedded salt at Davis Canyon and Lavender Canyon in the Paradox Basin, Utah:
and three salt domss in the Guif Interior region of the Gulf Coastal Plain
(the Richton and the Cypress Creek Domes in Miagissippi and the Vacherie Dome
in Louisiana). The gsite in basalt is on the Hanford Site in the Pasco Basin
in Washington, and the site in tuff, known as the Yucca Mountain site, is
adjacent to the Navada Test Site in the southarn Great Basin.

~40-



LI D B ¢ B 7 7 4

LS

Davis Canyon Y T " A
uect Mavnlgin ' ' . -4 Y
Lavaadar Cayon A A
S B . N - e R A —~ -
2 ) I v N /
Duat Smith sity : ;.
- Swishr sit
-
=R h VarMarls Dome _ ..;jﬂﬂr X
1 BT
\\/‘ )f S, R, CYHeN Craak Gome
SALY 5 .
TuFE i

27 BABALT

Figure 3-3. Potemiélly acceptable sites for the first rapository. - -

The siting process continued with the development of siting guidelinaes.
The first draft of the siting guidelines wag igsued in Fabruarcy. 1983, After a
long review process, including several public hearings and consultation with
affected States, Indian tribes, and key Faderal agencies, the DOE's proposad
final guidelines were forwarded to the Nuclear Regqulatory Commission for con-
currence in November 1983, The Nuclear Regulatory Commission concurred with
the guidelines by unanimous veote at a public meeting held in June 1984, The
guidelines were isgued in final form in November 1984 and published in the
Federal Register in Decembar 1984; ihey became effective on January 7, 1985.
The guidslines are presented in Appendix B of Volume I of the Mission Plan,

After the issuance of the guidelines, the DOE issued, in December 1983,
nine draft environmental assessments, ona for each potentially acceptable
site. These draft envirommental assessments evaluatsd each site in terms of
the siting guidelines and, when final, will be the basis for the nomination
and recommendation of sitas for site characterization. In the draft environ-
mental assesgments, the DOE announced the proposed sites for nomination and.
recommendation. The proposed sites for ncomination are Deaf Smith County,
Texas: Hanford Site, Washington; Yucca Mountain, Nevada; Davis Canyon, Utah;
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and Richton, Missisgippi. Of these five gites proposed fur nomination, the
DCE proposed to recommend to the President the Deaf Smith County, the Hanford,
and the Yucca Mourcain gites for gsite characterization

As requirud by the Act, the DOE conductsd public huarings on the DOE's
intent to nominate sites and to receive recommendatior.i on igssues to be ad-
dressed in the environmental assesement and in any site ‘haracterization plan
to be used if the eite is approved by the President. The.ge public hearings
were held in tue States of Washington and Nevada in March 1983, in Mississippi
in April and May 1983: and in Utah, Louisiana, and Texas in May 1983, Al-
though not required by the Act, about 50 formal briefinys and 19 public¢ hear-
ings wers held in early 198% in the gix States containing potentially accept-
able aites to receive comments on the draft environmental assessments. About
650 individuals prasented written and oral testimony at these hearings. The
comments received at these hearings, as well as written comments, will be con-
gidered in preparing the final environmental assessments.

3.1.5.1.2 Sscond Repository

In 15979, in response to recommendations by the Interagency Review Group
(Report to the Presgident by the Interagency Review Group on Nuclear Waste
Management, TID-29442, U.S. Department of Energy) to consider alternative host
rocks for geclogic repogitoried, the DOE initiated a national survey of crys-
talline rocks (granite). This survey identified for Eurther study near-
surface and expoged crystalline-rock formations in 17 States. As ghown in
Figure 3-4, thsse States are divided into three reqiong: northeastern {(Maine,
Vermont, New Hampshire, New York, Pennsylvania, Connecticut, Massachusetts,
New Jarsey, and Rhaode Island}: north-central (Michigan, Minnesota, and Wis-
consin); and southeastern (Maryland, Virginia, North Carolina, South Caroclina.
and Georgia). These States have been notified that the DOE is undertaking
further study of crystalline-rock formations within their boundaries to eval-
uate their suitability for repository development. Because these
investigations are still very preliminary, it was not possible te include
crystalline-rock sites in the screening process for the first repository,

The ecreening process for the gecond repository is currently in the
regional-gurvey stage. In May 1983, the DOE issued for State review draft
regional characterization reports, which compiled open-literature information
on the geologic, environmental, and socigeconomic conditions of sach region.
The DOE had intended to issue these reports in final form aftsr State raview
and to use them as the bagis for recommending areas for field investigations.
However, because of comments received on the draft regional characterization
reports and the comments eubmitted by the States on the siting guidelines, the
DOE decided to develop and izsue a screening-methodology document that des-
cribes how the region-to-area screening will be conducted and then to raiesue
the regional characterization reports in draft form for further State review
and comment, This resequencing of activities allows the review of tha ragion-
al characterization reports to consider the way in which the DCE will use -the
information presented in the reportas.

The screening-methodology document was issued in draft form in Saptember
1984 and in final form in April 1985. This document was developed in consul-

-42-



qg-ﬁonheaﬂeut

o114.00b8 as11i88

Figure 3-4. Regions heing considered for the secand repository.

tation with the 17 affected States and is basaed on the siting guidelines. The
DOE revised and reissued, in December 1984, the draft regional characterviza-::
tion reports. : o S R

3.1.5.1.3 Long-Range Alternatives . T

Alternative Host Rocks

In acceordange with the Act, the DOE will continue to consider a variety
of rock types as long-range alternatives if more than two reposztorles are
needed. :

The DOE is examining the literature on the generic characteristics of
sedimentary rocks not previously considered; these rocks include limestone,
sandstone. anhydrite, chalk, and argillaceous rocks like shale. The
literature search will use only existing data sources. Rock types will be
compared in terms of intrinsic properties, such as strength, permeability, and
sorption characteristics, This rock evaluation will not involve 51te—
screening activities and will be completed dur;ng 1985, :
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Subseabed Disposal

As required ty the Act, the DOE will continue and iccelerate a program of
rasearch, developwent, and investigation of alternativ- means and technologies
for the permanent disposal of spent fuel and high-leve. waste. As an alterna-
tive to mined gaologic repositories, subseabed disposi] is currently funded by
the DOE in collaboration with a number of other natic,:r. The primary mission
of the subgeabed di3jposal program is to assess the feas bility of isclating
radiocactive wrste within the thick stable beds of sedimsnts under the ccean
floor., If demonstrated to be feasible, subseabed disposal could provide a
potential future repository for the United States or guuld serve as an inter-
national repository. Various ingtitutional issuee will have to be addressed
and resolved,

The DOE's subseabed disposal program began in 1973, Five areas in two
oceans are currently being svaluated: three areas in the North Pacific Ocean
and two in the North Atlantic Ocean. In addition, the DOE has developed
mathematical models that predict sediment response to various chemical,
thermal, and mechanical conditions. Laboratory tests completed in December
1982 confirmed the predicted thermal effects on deep ocean sediments. In-situ
heat-transfer tests are scheduled for 1986, The characterization of the deep-
ocean biological system is continuing for use in risk analyses. Field tests
of concepts for wasts-container emplacement are under way.

In addition to tha United States, nine countries and the Commission of
the European Communities are investigating subseabed disposal through the
Seabed Working Group, which was formed in 1977 under the auspices of the
Nuclear Energy Agency of the Organization for Economic Cooperation and
Develocpment. Those countries are Belgium, Canada, the Federal Republic of
Germany, France, Italy, Japan, the Netherlands, Switzerland, and the United
Kingdom. Each nation has agreed to coordinate its research and development
efforts to determine the feasibility of subseabed disposal. The major activ-
ities include site assessmentsa, barrier assessments, engineering studies,
safety asgesswents, and legal and institutional studies. The DOE is cooper-
ating with these international gubseabed disposal activities.

3.1.5.2 Technology Davelopment

In parallel with the siting efforts, an aextensive program is under way to
develop the site-specific technology for repousgitory licensing, comstruction,
operation, and clesure. These technology-development activities have been
broadly grouped into the categories of systems, repository. and wasta pack-
age. The status of each category is summarized below. More detailed discus-
sions are presented in Chapter 2 of Part II.

3.1.5.2.1 Systenms
Activities in the systems category are directed at performance

assegsment--the analytical evaluation of the capability of the tetal disposal
system to contain and isolate khe waste--and at systems enginsering-—the
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organization of the echnical activities necessary to acl:eve the program's
objectives,

In the performince~assessment category, the first-r “csitory program isa
in the process of identifying and developing the analyti. 1 techniques to be
vaed for evaluating syastem and component performance ani .8 identifying the
procedures for the verification and validation of these tachniques., These
activities are needed to give reasonable assurance that c¢ 'mpliance with the
NRC and EPA regulations can be demonstrated.

To support the plans for site characterization, sit+e-specific perform-
ance-agsessment plans are being prepared, These plans will lay out the tech-
nical approach, planned activities, and schedule for evaluvating the preclosure
and the postclosure phases of the repository and for identifying disruptive-
event scenaries in uarms of the magnitude and the likelihwod of resulting
radionuclide releases. A national peer-review panel has been established to
examine various technical and analytical aspects (e.g., assessment methads,
scenario-development methods) of the performance-assessment efforts in order
to strengthen and improve these plans. As a firut step toward the application
of performance assessment to the siting process, the DOE conducted preliminary
asgegsmants, based on data available before site characterization, of the
potentially acceptabla sites for the firet repository. The results of these
preliminary assessments were reported in the environmental assezsments.

The other key effort, systems engineering, provides a disciplined, sys-
tematic approach to planning and analyais. OQwerall generic requiremaents for
the mined geologic digposal aystem have been devaloped; these raquirements
provide top~level design bages, functional requirements, parformance criteria,
and constraints for the syatem. These overall requiremsnts are being used to
develop site-specific system requirements tailored to the unique characteris-
tics of sach site. Further descriptions of plana in the systems taska are
given in Section 2.6 of Part II.

3.1.5.2.2 Repository

Activikties in the repository-technology category are directed at the
development of aite-specific repository designs, with supporting efforts under
way in the development of a repository data base, equipment and ingtrumenta-
tion, as well as backfills and seals. Variousa preconceptual design studies
have been completed for salt, basalt, and tuff. A conceptual design for a
basalt repository at the Hanford Site was completed in 1983; additional
efforts in 1984 were directed at upgrading the design of the underground
facilities to reflect new gite~specific data and design requirements. Also,
during 1984, engineering feasibility studies were completed for a two-—phase
repository in tuff, salt, and basalt. These studies indicated that the two-
phase approach, which is discussed in Section 3.1.6.1.2, is feasible and could
provide the capability for limited repository operations in 1998,

Current design work is focused on devsloping the conceptual design for
the eite-characterization plan (SCP). This design will meet the requiremants
of the Act (Section 113(b}{(1l}(c}} and 10 CFR 60.11{(a)(6}(ii} and reflect the
conditions expected at each of the three sites recommended for site character-
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ization. Each des:gn will be separately documented in /i: SCP qonceptual
design report. A summary of the design and its basis w1l be presented in
Chapter 6 of the s.te-characterization plans, which wil. also include a dis-
cussion of the information needs identified to support ~nhe dasign., Thess
information needs will form the basie for the test plsn: discugsed in Chapter
B of the sita-characterization plans. :

The SCP conceptual design for each site will be sut :iciently detailed to
provide the baszis in the site-characterization plan fotr 1dentifying the number
and the type of tests and analyses to be performed during site characteriza-
tion. The design will also reflect the integration of the site-characteriza-
tion {exploratory shaft} facilities with the repository in terms of design,
construction, and performance, g0 that their impacts with respect to the suit-
ability of the site can be assesged in the site~characterization plan,

A gignificant portion of the design basis is the compilation of data on
the rock characteristics that affect the structural behavior of the reposi-
tory. Field and laboratory testing is under way to acquire these data, with
plans to collect in-gitu data in .the exploratory shafts. The program is in
the early stagss of identifying the required analytical technigues and instru-~
mentation as well as the plansg for thair devalopment. Thege needs are
expected to provide support for the design of underground openings. the dril-
ling and backfilling of waste-amplacement holes, shaft-sinking, etc.. and are
dependent on the specific sites and host rocks under consideration. As an
element of rapository design, work is also proceeding on the development of
seals for shafts and boreholes. The approach to the development of permanernt
seals i3 similar to that of the waste-package program, with both design
developmant and materials evaluation progressing in parallel. To date, work
has concentrated on generic design concepts and characterization of a wide
range of sealing materials, with plans being developed for laboratory and
field tests. More-detailed discugsions of work in the repository task are
given in Section 2.4 of Part II.

Repository design and operation will conform to the latest requirements
of the Environmental Protection Agency and other regulatory agencies in main-
taining radiation exposure, radiation levels, and the releases of radioactive
materials into the enviromment within prescribed limits.

The status of technology development described above applies only to the
sites that are candidates for the first rapository. Technology development
for the second repository is limited at this time to preliminary engineering
studies, cooperative international efforts, and monitering the plans and
activities of the first repository. : :

]

3.1.5.2.3 Waste Package

As one of the engineerved barriers, the waste package is being developed .
to work in concert with the host rock to ensure adequate waste containment and
isolation. This requires a thorough understanding of the geclogic. hydro-
logic, and geechemical environmsnt or conditions te which the waste pachkage
will be exposed--conditions that are markedly different from site to site.
Knowledge of the expected environment will allow the design of packages that
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will meet or excesd regulatory requirements for performance as well as being
cost effective. Therafore, at this time, site-specific wiste packages are
being developed, with efforts conduuted in parallel in tw: wmajor areas--design
developtient and mate.iala testing,

Wagste packagss are being designed to have the follo-:ing capabilities:
(1} to provide radionuclide containment in accordance wich the performance
objectives of the NRC requlationg in 10 CFR Part 60; {2} t. contribute to the
performance of the total engineered-barrier system in limit:ng radionuclide
releases to the hust rock in accordance with the performance objectives of the
NRC regulations in 10 CFR Part 60; (3} to provide for safe handling: (4} to
preserve the ability to safely retrieve the waste up until repository closure;
and {5} to meet the latest BPA requirements in 40 CFR Part 191.

Conceptual waste-package designs for salt, basalt, and unsaturated tuff
have been completed. As part of the design effort. reference and alternative
materials have been chosen for the wagte container and packing., where the
latter is necessary. The reference material for the waste container is
low-carbon stesl for salt and basalt, and stainless steel for tuff. The DOE
is also examining the potential use of copper and selected copper-based alloys
for waste containers in basalt and tuff. Copper along with other candidates
will also be considered in the crystalline-rock studies for the second repogi-
tory. For emplacement-hole packing in basalt, a mixture of crushed basalt and
bentonite clays is being considered, whereas for galt, the use of crushed salt
is planned: for tuff, either no packing or crushed tuff may be used.
Interaction tests are being conducted for various combinationg of host rock,
ground water, and waste-package materials to determine behavior under expected
repogitory conditions., Other tests will measure the radionuclide-~release
characterigtics of spent fuel and high~level waste. Requirements for the
waste form are being developed to establieh the acceptance eriteria for
receipt at the repository.

As discusged in Section 3.3 of this chaptar, the DOE ie studying the pos-
sibility of a universal cask that could be used for spent-fuel storage, trans-
portation, and emplacement in the repository without furthar repackaging or
overpacking. If it is determined that this type of pac¢kage iz feasible and
offers gignificant benefits to the waste+management gystem, it will be incor-
porated into the repository program.

More-detailed discussions of the plans for the waste package taSk are
given Section 2.5 and Chapter 8 of Part II a

3.1.5.3 Test and Evaluation Facility

After the Act passed, the DOE evaluated the role and location of the test
and evaluation facility. The DOE has concluded that a test and evaluation
facility. if needed, should be colocated with the repository and could provide
data after the site-characterization phase at the selected repository gite in
three aresas: (1) geotechnical data for design verification. (2} enginéering
data for site-performance confirmation, and {3} the development and demonstra-
tion of technolegy for repository operations., The need for these data will
become clear ag site~characterization plans for the three candidate sites for
the firgt repository are issued and evolve through interactions with the
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Nuclear Regulatory Ccwnisaion. Therefove, the DOE will delay the decision on

the need for a colocaiad test and evaluation facility unt.. the program‘s date
needs are better estsolished. In order to allow for ordes.y facility planning
and degign, the DOE yplang to make a decision on the need : v a colocated test

and evaluation facility in late 1987, A more detailed di :ussion of the test

ard sevaluation facility is presented in Chaptar 4 of Part 1I.

3.1.5.4 Ingtitutional Relationsg

A major element in the repository program has baen «itd continues to be
that of institutiocnal relations, including interactions with other Federal
agencies, with Congrsss, with States, with affected Indian tribes, and with
the public. The prugram hag placad emphasis on an open, two-way flow of
information. The governing principles are consultation iand cooperation with
the States and affected Indian tribes and sensitivity te the social and
economic effects of repomitory siting and development teo ensure that all valid
concerng are addregsad. A more detailed discussion of the DOE's institutional
relatione program if presented in Chapter 4 of Part I.

3.1.5.4.1 Information Exchange and Financial Agsistance

The DOE has conducted information dissemination and exchange activities
for 6 years in the States of Louigiana, Mississippi, Texas, and Utah and
longer in the States of Washington and Nevada, Recently, information-exchange
seminars have been held in communities near some ¢f the potential sites.
Information offices have been established in Meab and Monticello, Utah:
Minden, Louisiana; Richton, Migsisgippi:; and Tulia, Hereford, and Vega,

Texas., The Federal sites maintain information offices for the States of
Nevada and Waghington, and local and State libraries continue to be involved
in extensive dissemination of information. As part of the information-dissem-
ination program, progress mectinge and technical seminars have been eonducted
for representatives from the States,

Financial aasistance has been provided to the States with potentially
acceptable sites and affected Indian tribes to encourage participation in the
analysie of technical information. Thisz assistance can be used to fund tech-
nical review programs or to acquire the sarvices of technical experta. Other
financial agsistance has been made available to the States for funding State
library and information-~dissemination activities.

3.1.5.4.2 Consultation and Cooperation

The DOE has bequn to develop written consultation-and-ccoperation agree-
ments with the potgntial hogt States and affacted Indian tribem. Negotiations
with the State of Washington have procesded to a point where only several
igsues remain te be regolved before a final agreement can be reachad. Nego-
tiations have aleo begun with the Yakima Indian Nation, but these are in
abeyance, at the request of the Yakimas, wntil the Washington agresment is
signed. Y
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In the 17 States »eing considered for the second repository, workshops on
the ragion~to-area sareening methodology and consultation “setings on the
giting guidelines hav-; been of major importance. In addit:cer, the DOE has
conducted briafings for various State officials and the p. hlic in several of
the 17 States. Funding for reviawing the regional charac. wization reports
ant other activities pertinent to the region~to-area scraeing process has
been made available to the States. The DCE hag bagun ne o-iations with the
State of Wisconsin reg:rding an informal consultation-and- -noperation agree-
ment, which is ne* reguired by Section 117{(c) of the Act.

Additioral information on consultaktion and cooperati~n can be found in
Chapter 4 of Part I and Chapter 3 of Part II,

3.1.5.4,3 Identification and Mitigation of Socioeconomic Impacts

The DOE is committed to developing a close dialogue and collaboration
with States, affected Indian tribses, and local communities in order to
uneretand, anticipate, and provide a cooperative response to the potential
sgciocultural and economic impacts of the waste-management program. The
evaluation of social and economic impacts has been under way since the
inception of the program., The work completed includes the identification and
development of methods for assessing socioeconomic impacts, the screening of
potential eites against socioeconomic criteria, and the development of
comparable data bases for each potential site. Investigations have been made
of alternative approaches to impact-mitigation measures, such as job training,
heuging, citizen involvement, and local management and planning technigues.
Various documents have been produced to promote understanding among the
Statea, affected Indian tribes, local governments, and the DOE concerning
potential community-development issues and their resolution. The DOE has
reviewed the impact-monitoring programs at other large-scale construction pro-
jects to provide input into the design of a program for monitoring and miti-
gating repository impacts. Chapter 11 of Part II discusses the potential
gocioeconomic impacts of repository development in more detail.

3.1.6 PLANS FOR THE DEVELOPMENT OF GEOLOGIC REPOSITORIES

This section desacribes the approach the DOE plans to use in order to
achieve the objectives of the repository program. It alaso discusses long-
range alternatives to the present program—-specifically, the concept of sub-
seabed disposal and the use of other host rocks not now being congidered for
aither the first or the second repository.

An integral part of these plans is a quality-assurance program. A formal
quality-agsurance program that addresses the 18 criteria of the NRC's 10 CFR
Part 50, Appendix B, and the national consensus standard known as ANSI/ASME
NQA-1 (Quality Assurance Program Requirements for Nuclear Facilitiaes) ig being
planned and implamented by the DOE and its contractors. This program will
cover the total spectrum of activities associated with the siting, design,
construction, operation, closure, and decommissioning of repositories., During
gite characterization, the gquality-assurance program will provide assurance
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that the data coll.cted for siting daecisgions and the l:cange application are
accurate, verifiable, and retrisvable. A description ¢t rhe guality-assurance
program that wasg . oplied during mite screening and will be applied to
site-characterization and design activities will be pr -idad to the Nuolear
Regulatory Commigsion in the site-characterization plan for each site to be
characterized, As part of the license application, t.e BOE will submit a
detailed description of the quality-assurance program fer the design, fabri-
cation, ingpection, construction, testing, and operatior of th» repository
dtructures, systems, and components that ace important to safety and the
barriers that provide waste isolation. The requirements that the DOE's
quality-aseurance program musat satisfy are set forth in the Nuclear Rsgulatery
Commigsiorn's rule, 10 CFR Part 60. A more detailed discussion of the DOE's
quality-agsaurance program is presented in Chapter 5 of PRart I,

3.1.6.1 Plans for the Development of the First Repoaitocy

This gection presents the plans for the first repository in two parts:. -
(1) site characterization and supporting-technology developmant and (2)
licensing, desigrn, construction, operation, closure, and decommigsioning.

3.1.6.1.1 Site Characterization and Supperting-Technology Development

The significant activities to be performed during site characterization
and supporting-technology development are summarized below. ..Discussions of
these activities can be found in Chapters 2 and 7 of Part II. :

Site-characterization activities will begin after site approval and the:
issuance of the site-characterization plans that describe the testing program
for each site. Critical activilies include the obtaining of permits, site-
preparation work, the procurement of long-lead-time items. and the final
design of the exploratory shafts. The construction of the exploratory-shaft
facility will include constructing and outfitting the shafts, developing the
underground drifts, and installing test equipment. The DOE is planning to
s5ink two exploratory shafta at each candidate site. The gecond shaft will
support the safe operation of the underground testing program and will provide
flexibility in the scope and the duration of in-situ testing. More
information on the exploratory shafts is presented in Sections 2.3 and 7.2 of
Part II. : .

After the completion of shaft sinking and outfitting, and the development
of underground test tunnels. in-situ testing will begin and wiil be conducted
in both shafts in accordance with site-specific test plans and coordinated
with the Nuclear Regulatory Commission and affected parties. Surface-based
site characterizaticon——sauch as the drilling of geologic and hydrologic bore-
holes, geophysical logging. and trenching--will be initiated in accordance
with additional test plans. The results of the characterization work and any
necessary changes to the site~characterization plan will bs reported svery
& months to the Nuclear Regulatory Commission. affected States., and affected
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Indian tribes, Concurrently with site characterization, the DOE will conduct
environmental and sicioeconomic studies at esach of the r~aalidate sites. Steps
will be taken to eigsure acceds to, and the acquisition -\, lapd as necessary
to allow thesa gite-characterization activities to be ¢ 1ducted and to pre-
garve the integrity of the candidate sites as possible l~cationg for a
repository.

The develosment of supporting technology will conti..ue for each of the
candidate sites. Site-specific advanced conceptual repository design studies
will be completad, and new data acquired from the site-characterization pro-
gram via tihe exploratory shafts will be used in the formulation of license-
application (litle I and selected Title II) design criteria. The development
of the waste package will gontinue in parallel, A site-specific advanced con-
ceptual design for the waste package will be completed, and design inputs will
be used in the ongoing repository-design, performance-awzgessment, and in-gitu
testing programs. BEfforts will continue on the testing and analysis of bhar-
rier materialg as well as the lahoratory and engineering-scale testing of
packages. The results of these activities will form the basis for the
license-application design of the waste package. The development of reposi-
tory equipment and instrumentation as well as the testing and evaluation of
seal designg and materials will continue,

In the area of performance asgessment, computer codes will be developed
and tested, disruptive-event scenarios will be postulated and evaluated, and
data uncertainties and system sensitivities will be analyzed.

As site characterization proceeds, licengse-application designs for the
repository and the waste package will be initiated for each of the three can-
didate sites. The designe will reflect completed efforts in related areas.
such as repository sealing and equipment and instrumentation development. The
completed license-application {Title I and selected Title IT) designs will
support the preparation of the dogumentation required for the license applica-
tion, which will be developed in consultation with the Nuclear Regulatory
Commission.

In-situ testing and other site-characterization activities will be com-
pleted to allow for the determination of site suitability in terms of the DOE
siting guidelines (10 CIFR Part 968), the NRC criteria in 10 CFR Part 60, and
the EPA standards {to be codified as 40 CFR Part 191} and for the preparation
of documentation for repository-site selection, including the environmental
impact statement and the site-selection report. The results of the site-
characterization activities will be incorporated into such documentation, as
appropriate for each candidate site. Confirmaltory testing in suppert of the
license application may continue at the recommended repository site as needed.

As previously stated, the nweed for a test and evaluation facility colo-
cated at the repository site will be evaluated in 1987, If a decision is made
to proceed with the colocated test and evaluation facility, a memorandum of
understanding with the Nuclear Regulatory Commission will be prapared to
establish procedures meeting the requirements of the Act for the Commission's
review of the test and evaluation facility., Initial test-planning and
facility-design studies will be conducted for each of the candidate repository
sikteg.
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3.1.6,1,2 Licensiny, Deaign, Construction, Opseration, i'ogure, and
Dacommis.tioning

Significant activities ara guwmarized balow. Moreg 1latailed information,
particularly about design, ig given in Chapter 2 of Parct II.

The DOE's approich to licensing reflects an overric¢:ng commitment to pro-
tecting public healtsa and safety as well as the quality « £ the environment,
In order to facilitate the NRC licensing process, the DOE has planned a signi-
ficant amount of interaction with the Nuclear Regulatorv Commission before
submitting a licenge application for the construction of the repoagitory.
These interactions will focus on the development and implementation of the
sits-characterization plana. The DOE also plans to continue an open two-way
communication with the Nuclear Regulatory Commission befiore gubmitting a
license application. To facilitate liaison betwaen the two agencies, the NRC
will station onsite representatives at the DOE Operations Offices involved in
the repository program, and the two agencies will hold frequent technical
meetings and workshops. Some igsues may algo be resolved in formal NRC rule-
making actions, which can be subject to judicial review. It is expected that
this approach will allow technical isaues to be identified in the prelicensing
phase. The iasues can then be resolved without delay, or activitiea leading
to a resolution can be inatituted.

The design of the repository {(complete Title II design} will be made
final during the NRC review of the license application (for the constructiocn
of the repository). It will provide the basis for procurement and construc-
tion and for the updated ligenge application {to receive and possess radioa-
ctive waste) for phase 1 of the repository: this updated license application
will be submitted to the Nuclear Regulatory Commission while construction is
proceading. Included in the final procurement and congtruction design of the
repository will be the associated design of the waste package; it will be
based on data from tests conducted on waste packages of the license-applica-
tion design, the DOE's extensive research program, and the results of
performance modeling.

After a construction authorization is received from the Nuclear Regula-
tory Commission, the construction of the repository will begin, The DOE is
planning to construct the repository in two phases. Phase 1 will consist of
the construction of the surface, shaft, and underground facilities that are
needed to allow the DOE to accept small gquantities of spent fuel beginning in
1998. Phase 2, which will begin at the same time as phase 1, will consist of
the construction of the remaining facilities needed to develop the repository
to its full-scale capacity.

It is estimated that the phagse 1 facilities will be able to receive com-
mercial spent fuel at a rate of 400 MTU per year or an equivalent amount of
other waste types. Emplacement rates vary somewhat with each host rock.

Phase 1 facilities will not have the capability to consclidate spent fuel, but
phagse 2 facilities will, The phase 2 facilities will be able to receive and
emplace a maximum of 3000 MTU per year of spent fuel and/or solidified high-
level waste, including high-level waste from the West Valley Demonstration
Praject and from defense activities {see Chapter 1 of Part I). Current plans
call for phase 2 facilities to accept only spent fuel until thev reach the
emplacement rate of 3000 MTU per year. At that time it may also be possible
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to dedicate the phase 1 facilities entirely to tha emplaceront of defense
wagte, In any case, the phase 1 facilities will continue rn operate at a rate
of 400 MTU per year uice the phaee 2 facilifies reach thei. maximum
emplacament rate.

Upon recsipt of the license for phase 1, operatjona «ntivities will
begin., An application for an amended license {to receive :nd possess radio-
active wagte for phase 2) will subsequently be submittad t: the Nuclear Regu-
latory Commission Upon receipt of the amended license, phase Z facility
operations will begin. Operational activities will include waste receipt,
inspection, consolidation {phase 2 only}., encapsulation in containers., if
reguired, handling, and emplacement; continued underground construction of the
waste-emplacement rooms and supporting services {ventilatioun, power, etc.);
the storage and menagement of mined rock for later use as repomsitory backfill:
the conduct of a performance-confirmation program throughoit the operational
period in accordance with 10 CFR Part 60; other support services {(quality
agsurance, operational safety, security, administration); and the possible
retrieval of the waste, as required, Operational safety will be the respongi-
bility of the DOE. and all applicable requirements of the Occupaticnal Safety
and Health Administration and the Mine Safety and Health Administration will
be met, v

The DOE‘s recantly published Generic Requirements for a Mined Geclogic
Digpogal System {DOE/NE/44301-1, Septamber 13984} shows an approximate total
preclesure time of 90 years for the repository. Six years of this .30-year
period will be used for construction and 28 years for repository operation,
Beginning at the same time as repository operation {i.e., -‘the emplacemant of
the firast wastes) is a 50-year period of waste ratrievability, The repository
design, in accordance with 10 CFR Part 60, will have the capability to begin
retrieval at any time for 50 years after the start of waste-package smplace-
ment, The remainder, 34 years, i§ the length of time assumed to be necessary
for waste rektrieval if waste retbrieval proves to be necessary at the end of
the 50-year period of retrievability. It is assumed that the retrieval would
take as long as waste emplacement (28 years) and repogitory ceonstruction {6
yearg), This length of time is consistent with the NRC's provisions in 10 CFR
60,111, in which public health and safety considerations are of primary impor-
tance in any waste-retrieval operation. The 30-year requirement for facility
maintainability either in a dormant or an active mode is based on the NRC's
10 CFR 60.111{b)., It will provide sufficiont time, in accordange with the re-
guirements of 10 CFR Part 60, to successfully complete the performance-
confirmation program and the permanent closure of the underground facilities
and shafts.

After the repository has been filled and the performance~confirmation
program has been completed to the satisfaction of the Nuclear Regulatory Com-
migsion, the DOE will submit to the Nuclear Regulatory Commission an applica-
tion for an amenged license that will allow the DOE to close the repository.
After NRC approval, the DOE will begin sealing the repogitory and decommis-—
sioning the surface facilities. Repository shafts will be sealed, surface
facilities will be decontaminated and dismantled. the mined rock that is not

will be returned to its original natural condition to the extent feasible,
permanent markers will be erected, and equipment for postclosure monitoring or
gurveillance will be instalied as necessary. The last step will be the
termination of the repository license.
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3.1.6.2 Plans for the Devolopment of the Second Repositi.cy

The DOE plans o site the second repeeitory and to :~squest Cengresgional
approval for its construction., The activities described in the preceding
gsection for the first repository with respect to site che racterization,
supporting-technology development, licensing., design, ¢ atruction, operation,
and closure will be gimilar for the second repository. %he strategy for
identifying sites for nomination and recommendation for «aracterization is
discussed below.

After receiving comments from the States on the dralt regional character-
ization reports, the DOE will issue thesge reports in firal form. A draft
area-recommendation report containing the regults of the region-to-area
screening will ther be prepared and igsued for comment by the 17 States cur-
rently under study. Thie report will identify the areas where the DOE plans
to conduct more-detailed studies, including field investigations. The final
area-recommendation report will be issued after the consideration of State
comments,

The areas identified for further study in the final area-recommendation
report may be identified as potentially acceptable sites if the DOE can make
the findings and determinationsg required by the siting guidelines. If such
findings and detsrminations are made at that time, they will be documented in
the area-recommendation report; if not, potentially acceptable sites will be
tdentified during the area stage of the program.

Before the area studies begin, a draft area-characterization plan will be
prepared and issued for State comment, It will describe the activities the
DOE will undertake during the area field investigations. The data collected
during these investigations will allow the DOE to evaluate gites that may be
suitable for nomination and recommendation for site characterization. These
evaluations will be based on the giting guidelines. After the activities
described in the area-characterization plan are completed, the procesz of site
nomination and recommendation will be similar to that used for the first
repository. More-dstailed information on the site investigations is given in
Chapters 2 and 7 of Part II,

The Act requires the DOE to nominate five sites for site characterization
for the second repository. Three of thege sites must be gites that were not
nominated for site characterization for the first repository. The Act also
permits sites characterized, but not selected. for the first repository to be
nominated for the second repository. If this occurs, the shafts, surface
facilities, and underground openings at those sites will be maintained while
the other second-repository sites are characterized. Since galt, tuff, and
basalt may be among the first-repository gites recommended for site character-
ization, 1t is possible that as many as two different host rocks now con-
siderad for the first repository may be nominated for the second repository.
The Act does not allow the two sites that were nominated, but not recommended,
for site characterization for the first repository to be nominated for site
characterization for the second repository.
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3.1.6.3 Long-Range Alternativeg

3.1.6.3.1 Alternat ve Host Rocks

As previously mantioned, a literature study of ar~i laceous and sedimen-
tary rocks other than salt is currently under way. Whi1 {his study is com-
pleted in 1985, a decision will be made on the feasibil.!v of using these rock
tLypes as futurs repository-siting alternatives.

The U.5. Geological SBurvey la currently funding two studies that may
assigt the DOE in evaluating potential geographical areas for investigation as
repository sites. One of these studies will identify, on the basisa of geo-
logic and hydrolegic criteria, areas within eight western States (Arizona,
California, Idaho, Nevada, New Mexico, Oregon, Texas, amd Utah) that appear to
have the characteristics necessary for waste isolation,

The second U.S. Geological Survey study involves crystalline rocks buried
beneath pediments. A literature search identified several general regiong in
the eastern United States where the requisite geolégic and hydrelogic condi-
tiong probably exist. The U.S. Geological Survey is currently reviewing
available data in order to more clearly define the reqgions where the desirable
geohydreolegic conditions appear to occur., Later effortg will involve some
field data collection to verify that the presumed conditions do exigt,

3.1.6.3.2 Subseabed Disposal

Future activities for the subseabed disposal program include research and
development leading to a report on the feasibility of subseabed disposal in
1990; site studies leading te the ability to recommend a subgdeabed repository
site in 1994 as a potential future repogitory, if the concept proves feasible:
participation in the International 3sabed Working Group and in multinationally
funded field experiments with the objective of sharing the costs of deep-ocean
experiments; and participation in inkteragency and international meetings on
subseabed disposal with the intent of keeping the dption open until at least
the second repository is approved by Ceongress.

3.1.6.4 Institutional Strategy

The Act provides a cemprehensivae guide for dealing with the complex
institutional issues associated with this program. These mechanisms should
prove ugeful in resolving institutional problems ag they arise. In addition,
the DOE plans to effectively use the existing and future mechanisms for com-
munication, consultation, and cooperation. Institutional issues will affact
all major stages of repository development. Such issues can be anticipated
most clearly during the early stages, such as the issuance of siting guide-
linee, negotiations for consultation-and-cooperation agreements, and siting
decisions by the President and Congress. Other issues will undoubtedly arise,
and the institutional strategy must be flexible enough so that these issues
can be addressed in a comprehensive and timely fashion., More details are con-
tained in Chapter 4 of Part I and in Chapter 3 of Part II.
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3,1.6,4.1 Consultation and Cooperation
Specific plan; include the following:
1. Negotiation and signing of written agreements .3 required by the Act.

2. Public review of, and comment on., the draft ¢ wironmental assess-
ments, whiuvn contain information on site nomi,i. ion and
recomaendation.

3. datablishment of mechanisms to provide licensirg and technical data
on a timely basis.

4. Development of mechanisms for the resolution of objections reised
during the planning, siting, construction, operation, closure, and
decommisaioning of the repository.

In addition to these formal mechanisms, the DUOE will seek to encourage infor-
mal dialogue with all affected parties and pledges to resolve any issue in an
atmosphere of cooperation,

3.1.6.4.2 Identification and Mitigation of Socioeconomic Impacts

The socioeconomic work that is needed to meet the requirements of the Act
falls into three general categories: {1) site screening and impact assess-
ment, {2) impact mitigation and community development, and (3} impact moni-
toring. Site-screening and impact-assegsment activities occur throughout the
giting process and wiil end once a site i3 selected. Impact-miLigation and
community-~development plang will be formulated during the siting process and
will be implemented during repository development. Monitoring activities will
begin ceoncurrently with site characterization and will continue throughout
repository construction and operation,

The desigr of the monitoring program will involve the States, affected
Indian tribes. and affected communities. The factors to be monitored will be
those associated with the economic, demographic, and sociocultural changes
occurcring in the region of the repository; changes in the requirements for
facilities and services; and the resulting fiscal impacts. An analysis of the
effectiveness of current mitigation measures will algso be performed.

The States, affected Indian tribes, local communities, and the DOE will
be using the Act as the framework from which the impact agsistance will be
negotiated. Current plans include discussions to define {1) the role of each
party, {2) the makeup of the impact-management committee or committees,

(3) the provisions of the Act concerning front-end financing and jurisdic-
tional allocations, {4) methods for conflict resolution, and (%) mitigation
measuresa, such as long-distance commuting, changes in project schedule, local
business development, and housing. More information is provided in Chapter
11 of Part II,
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3.1,7 REPGSITORY . HEDULE

This section .onsists of three parta. The first prot. describes the
raference schedule and possible achedule durationa for 19 major phases of the
repogitory program. The second part discusses alternwetive schedules for the
firast repository. The last part describes the referer .e schadule for the
sgcond repeogitory.

3,1.7.1 The Reference Schedule and Altarnat;ve Schedule Cases for the First
Reposltory

The DOE has examined the steps that lead to the beqginning <f repository
operations and, for purposes of this discussion, has disvided them into five
major phases:

« Recommend sites for characterization.
Characterize sites.

Seleot szite and obtain site approval
. NRC licensing review.

Construct and test repository.

oes W B
. P

Table 3~1 shows the major activities within each of these phases for the
first repository. There are many other activities within each phase that have
not bhesn included in thisg list because they are not ag critical to the sched-
ule ag those ghown.

Table 3-1. Major Phases of the Repozitory Program

RECOMMEND SITES FOR CHARACTERIZATION

. DOE issues final environmental agsesaments
. DOE nominates and recommends Bites

# President approves sites

=

2. CHARMCTERIZE SITES
e DOE issues eite-characterization plans
¢ DOE acquires land and obtains applicable permits
# DOE constructs exploratory shafts
¢ DOE performs site characterization to suppert
the draft environmental impact gtatemant

3. SELECT SITE AND OBTAIN SITE AFFROVAL

. DOE issues draft environmental impact statement
DOE isgues final environmental impact statement
DOE gubmite site-~selection raport to the President
Prasident recommends gite to Conhgreas
State or affected Indian tribe submits notice
of disapproval
# Congress overrides or sustains disapproval
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Table 3-1, Major Phases of the Repository Peogram {continued)

4. NRC LICENSING REVIEW .
+ DOE submita license application to NR”
- NRC imsues gonstruction authorizati a

CONSTIJUCT AND TEST REPOSITORY

+  DOE constructs surface and underground facilities
- COE completeg startup teat1ng

¢ NRC ispues license :

= DOE begina operations

As the following sectiona show, the DOE considered many possible. alterna-
tives for completing the activities listed for each program phase. After
analyzing these alternatives, which are presented here as alternative cases,
the DOE selected a reference gchedule for the first repository (Figure 3-5),
This schedule is consistent with the DOE's strategy to snsure the quality and
sufficiency of information used to support program decigions while still
adhering to the statutory requirement to pagin a¢cepting waste for disposal by
January 31, 1998. While there are numerous intermediate dates and key
milestones laid out in the Act, the DCE believes the 1998 date is the mos t
important. |

The sections that follow are organized by phase. The raferencs scheduls.
and major milestones for each phase are discugsed firast, followed by the other
schedule cases that were considered but not selected. The effects of these
gchedule cases are expressed in terms of the potential delay on the refarence
gchedule. Table 3~2Z presents the reference schedule by phase and summarizes
the schedule cases considered for the five phases of the repogitory program.

3.1.7.1.1 Recommendation of Sites for Character:xatlon - “
TR
The reference schedule and the alternatlve caaes that have been
identified for phase 1, the racommendat;on of EltEB for: dharacter;zatlon, are
described below. Lo C i S

Ed

The Reference Schedule . -I.. S T 3

The specific miieauones for phasge. 1 arenas.fOIIQWS1f .

1. The Secretary of Enengy igsues thevfinal énvironmental assessments in
November . 1985. LA B . - o .

2. The Secretary'nominates -and. recommends sites to the President in
November 1985, shortly after issuing- the flnal environmental
assessmanta. Ci . S 2

3. The President approves the recommended ‘sites in Januvary+1986.
The duration of the reference schedule is 13 months (December 1984 to

January 1986}.
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Table 3-2. The Reference Schedule and Possible Altermatives for Completing the WMajor Program Phases for the First Repositery
rajor Recomoend Sttes SeTect Site and NRC
Program for Ohtain Licensing Construct and Test
Phases Characterization Characterize Siktes Site Approval Review Repository
SGeference Secretary Tetommends Reconmertation fased President recommends NRC review " PRased construction,”
schedole 3 sites o -President by on-in-stte testing - - - -s4te, no- State or {27 montis) ‘phase 1t complete: in- -

November 1985, President {47 months} indian tribe dis- 53 months,
approves sites in approval {17 months) ~ phase 2 complete in
(start 12/84) minimm Cime provided e 2B mONthS
U&. At mwu gﬂau T AR
Altermative & Z-A 3-A 5-4
schedule cases Extensive modifications Recommendat ion based - Addfriomat-OEIS NRC review takes -Construction delays
and required to drafy EAs on surface studies agd review or extensive nominal period {+24 months, each
effect on (+6 months} ES construction datai modifications required ailowed by Act phase)
reference only {-1} months) - {+9 months) {+9 months)
schedule
1-B -8 i-B 4-8 5-B
Secretary requires Stte permitting State or Indian tribe NRC requires Fuil-scale repository
additional data teo defays ([+9 momths} disapproval Submitted; additional review {+17 months for phase 1
Support site reccm- Congress overrides time as aliowed ~20 months for phase 2)
mendation {+12 months) - {+5 months) by Act :
{(+21 months)
1€ 2-C 3-C LE
President requires.. . - ES. construckion State or Indian NRC reguires
additional review delays tribe disapproval extensive additional
period aliowed by {+24 months) submitied, site information
the Act disapproved, {+33 months)
{+6 months}) Tew 5ite setected
{+19 months}
2-B 4.0
Extensive in-situ NRC rejects site;
testing regquired new site selected,
- {+36 months) approved, and CA issued
- {+48 months)
Hax imm 37 months 176 months 45 months 158 months 94 months until
phase : “tnitial ‘waste
duratien - acceptance
Abbreviations: Ca, construction auvtharization; DEIS, draft envirommental impact statement; £As, environmental assessments; &S,

expioratory shaft.
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Cage l-A

One area for rotential change in the schedule ig thw amount of time
required to respons. to comments on the draft envirommern-zl assessments and to
prepare the £inal environmental assessments, Delays of sp to & months are
possible if there are delays in the receipt of comment : ¢r if the comments are
voluminous and complex, requiring extensive modificatiir; of the documents.
Case 1-A would incresse the duration of the reference sc adule by § menths.

Casg 1-B

Aftaer the comments on the draft environmental assegsments are reviaewed,
the Secretary of Energy could find it necessary to acquire additional data to
gupport his nomination and recommendation decisions. This caee assumes that
1 year would be needed to gather the necessary data, anzlyze it, and incor-
porate it into the environmental assessments. Case 1-B would increase the
duration of the rsference schedule by 12 months.

Case 1-C

The Act permits the President to request up to an additional 6 monthe to
approve or disapprove the site recommendation. This case assumes that this
request is made. Case 1-C would increasg the duration of the reference
schedule by § months.

Summary

The reference schedule does not assume that the approval of the recom-
mended gites is delayed by judicial reviews of the draft environmental assess-
ments. To minimize the probability of other delays such as those described in
the alternate cases, the DOE extended its original schedule to allow extra
time to prepare thorough draft environmental assessmentsg. Furthermore,
preliminary drafts of the environmental assessments were made available to
affected States to allow them to become familiar with the documents hefore the
start of the formal review process, The DOE believes that with these early
reviews and prudent planning, the reference-case durations for phase 1
activities can be maintained.

3.1.7.1.2 Site Characterization

The reference schedule and the alternative cases that have been identi-
fied for phase 2, site characterization., are desacribed below.

The Reference Schedule

The specific milestones for site characterization are as follows:

1. Site-characterigation plane are issued in March 1986 for tuff and
basalt and in October 1986 for salt.

2. The obtaining of permits and site preparation for salt, which has the
most extensive permit requirements, are completed by July 1987,
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3. The construction of the first exploratory shaft is completed in
November 987, February 1988, and January 193¢ for tuff, basalt. and
salt, regovectively,

4. The construction of the second shaft 13 complered in June 1988,
December 1988, and January 1989 for tuff, ba alit, and salt,
regpectively,.

S. Under jround connectiong are made with the second exploratery shaft in
March 1988, February 1989, and April 1989 for cuff, basalt, and salt,
zespectively,

6. In~-gitu testing begins in June 1988, October 1988, and April 1939 for
tuff, bagalt. and salt, respectively. ' '

7. Testing to support the draft environmental impact statement and site
recommendation ig completed in Decembar 1989, This corresponda to
durations of 18, 14, and 8 mwonths available for testing at the tuff,
basalt. and salt sites, respectively. Additional testing to support
the license application will continue into phase 3 for tuff and
basalt, as described later in this section.

More information on the exploratdry-shaft and testing 'schedule can be -
found in Chapter 2 of Part II. The duration of the reference schedule is
47 months.

Case 2-A

Thig case assumes that the site-selection decision ‘¢ould be based on
surface studies and data obtained during the sinking of the ekploratory
shafts, No in-zitu testing is agsumed to gupport the preparation of the
environmental impact statement and the subsequent site recommendation. Since
in-situ testing is required by 10 CFR Part 60, the DOE would conduct in-gitu
tegting to support the license application. Test durations of 16, 12, and
6 months are assumed for tuff, basalt, and salt, respectively. -~ '

Under these assumptions, all data needed to support the draft environ-
mental impact statement would be collected 36 months after the President
approves the recommended site. This corresponds to the tLime required to igsue
the site-characterization plan, obtain permits, and construct both exploratory
shafts for the reference salt site. Since no in-sgitu testing isg assumed to
support site recommendation, case 2-A is 1l months shorter than the reference
schedule. Case 2-A would reduce the duration of the reférence schedule by
11 months. : e : o

Cage 2-B

This case assumes that delays’ are encountered during the process of -
obtaining permits., Such delays could result from extensive hearings held by
the State before the issuance of aite permits. from additiorial ‘Hata-collection
activities that may be needed te support the permit application, and from a
protracted review and evaluation of the permit application by the State., Case
2-B would increase the duration of the referance schedule by 9 months.
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Casge 2-C

Delays in the cowxgtruction of the exploratory shafts {ould be encoun-
tered., For example, .p to B additional years could be req.ired if significant
problems are encountsred in drilling or from rock instabi’ikty, the installa-
tion of the liner, the sealing of aguifers, or the mining o underground
drifts, Case 2-C would increase ths duration of the ref-r sce schedule by
24 months,

Case 2-D

Expanded in-situ testing may also be required to support the gite recom-
mendation, for example, additional tests with durations of about 3 years may
ba required to svaluate the thermal effects of waste emplarement, evaluate
coupled thermal-hydraulic-mechanical-chemical effects, and confirm repository
engineering designs snd teohnology (s.g., waste-package performance and
retrieval}, Case 2-D would increase the duration of ths teference achedule by
36 months.

Summary

Case 2-A was not selected for the reference schedule, because case 2-A
assumed that site selection could be made without in—-sltu testing data. The
DOE belisves that some amount of in-~situ testing data is necessary for site
golection. The other alternative ¢zses for the site-characterization phase
assume delays in the permit process {(case 2-B), conetruction delays (casse
2-C}, or additional in-situ testing requirements {case 2-D}. The DOE will
comply with State laws or regulations consistent with its responsibilities
under the Act. Immediately on recommendation of the three gites by the Presi-
dent for site characterization, the DOE will gseek to establish with each of
the three States the process and timing for completing any activities that
need to occur before the start of exploratory-shaft sinking. The DOE believes
that by working closely with State and local authorities, partic¢ularly through
the open exchange of data and concarns, the permit proceas can cc¢ur expedi-
tiougly. Although construction delays are posgible, the DOE will work to
minimize such delays and beligves it is inappropriate to anticipate them in
the reference schedule. With respect to the need for additional in-situ
testing, the DOE and the Nuclear Regulatory Commission are already working to
better define the testing requirements so that the test program can be focused
on obtaining only data essential to both the DOE and the NRC actions relating
to each site, Therefore, cades 2-B through 2-D were not selected for the
reference schedule.

As shown above, site characterization {phase 2} is completed when the DOE
has gathered enough data to support site selection on the basis of the siting
guidelines. The kinds of information needed to select one gsite from among the
three characterized sites are not necessarily the same as that required for
the license application. For example, extremely detailed dasign information
is not necessary to select a site, but it will be required for the license
appiication. The DOE has assumed that this additional level of information
will become available through continued in-situ testing during phase 3 of the
program, Furthermore, this additional testing may be needed to reduce the
uncertainties associated with data obtained from long~term tests.
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Because of th:i. approach, the reference schedule assumes that up to
another 11 months ater the end of phase 2, or until Novamber 1990, is avail-
able for additional testing and documentation to support the license applica-
tion. The referen-: schedule assumes that am additional & and 10 months of
testing are requiresd for tuff and basalt, respectively, -hile no additional
testing is believed to be raquired for salt, This corre.ponds to a total
in-situ test period of 26 months for tuff, 24 montha f. r basalt, and 8 monthe
for salt. Therefore, testing to support the license aj > ication would be com-
pieted by October 190. The remaining time, until Nove:r. 3r 1990, would be
uged to complete the documentation of the test results. Jonfirmatory testing
may continue, however, at the recommended site as nesded. This schedule in-
formation is shown in Chapter 2 of Part II (Figure 2-4}.

As an additional conaideration affecting the site-characterization phase,
the Act requires the DOE to have three candidate sites for which a preliminary
determination of guitability for repository development czan be made by the
Secretary of Energy on the basia of the siting guidelines. The Secretary will
make this preliminary determination of site guitability at the time he recom-
mends three gites to the President for site characterization on the basis of
the evaluations contained in the finai environmental assessmants. The DOE
considers that, if during or after site characterization a site ie found to be
unguitable for further consideration, the DOE can nonethelesd proceed with a
recommendation to the President of one of the other two gites as the proposed
repository site, If three sited must be found to be suitable after site char-
acterization, then the selection of the repository site could be delayed by up
to 5 yeargs while a replacement site is selacted and characterized, depending
on the replacement host rock,

3.1.7.1.3 Site Salection and Site Approval

The reference schedule and alternative cases that have been identified
for phase 3, site selection and site approval, are describad below.

The Reference Schedule

The specific milestones for phase 3 are as follows:

l, The draft environmental impact statement is issued in June 1990,
followed by a 90-day public comment period.

Z, Testing for the licenge application ig completed in November 1990.
3. The final environmental impact statement is issusd in December 1990.
4. The site—selectioﬁ report ig issued in January 1991.

5. The President recommends the site to Congress in March 1991.

6. The site designation is effactive in May 1991.

The duration of the reference schedule is 17 months.
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Cage 3-A

As previously mentioned, the reconmendation to Congrisg must be accom-
panied by a final er sironmental impact statement, As rec¢i.red by the Act, the
DOE must receive commentz on the draft environmantal imp. <t statement from the
Department of ths Interior, the Council on Environmental mality., the Nuclear
Regulatory Commiasion, and the Environmental Protection Ajency. The DCE
bslieves that it could take as little as 6 months to re erve and incorporate
the comments and produce the final anvironmantal impact ¢ -atement. However,
the othar Federil agencies, the States and affected India . tribes, and other
members of the public may require additional time to review and comment on the
draft environmgntal impact statement, If the comments that might be genarated
are extensive, additional time may be required for the DOR to incorporate
them. This case assumes that 9 additional months of review time would bae
required, Case 3-A would increase the duration of the refarence schedule by
9 months,

Case 3-B

This caso assumes that a notice of disapproval is submitted within 60
days, and Congreas overrides the notice of disapproval by joint resolution
within 90 days, Case 3-B:would increase tha duratlon of the reference
schedule. by § months.

Case 3-C

If a notice of disapproval is submitted within 60 days after asite
recommendation and Congress does not override it by a joint resolution within
890 days, the disapproval stands, and the President muat recommend another site
not later than 1 year after the disapproval. Assuming that no notice of
disapproval is filed for this second recommended site, the site designaticn
would be effectiva 60 days later. Case 3-C would increase the duration of the
reference scheduls by 19 months, :

Summary

Two 0f the alternative casez {3-B and 3-C) relate to a notice of disap-
proval submitted by a State or an affected Indian tribe. The DOE has not
assumed a notice of disapproval in the reference schedule, because it believes
that an open consultation-and-cooperation process in the years preceding site
selection will reduce the probability of such an action by the State or the
affected Indian tribe. With respect to additional review time-for the envi-
ronmental impact statement, the DOE can minimize the likelihood of this by
early sharing of the data and analyses to be included in the environmental
impact statement,

3,1,7.1.¢4 NRC Llcen51ng Review

The reference: schedula and alternat;ve casens that have been ;dantlfied
for phase 4, NRC: 11censlng revlew, are described on the nekt page.

G-
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The Reference Schedule
The epecific m:igstones for phase 4 are am follows:
1, The DOE gubmits a license application in May 1 (],

2. The Nuclear Regulatory Commissinn grantg a co stvuction authorization
in August 1993,

The durati n of the reference echedule is 27 montha. The rationale for
the selection of thie duratien is pressnted below.

This cass asgumes that the Nuclear Regulatory Commigsion takes the nomi-
nal amount of time allowed by the Act, which ig 3 years. Case 4-A would in-
crease the duration of the reference schedule by 9 months,

Case 4-B

This case assumes that tha Nuclear Requlatory Commisgion requasts a
l-year extension and extends its licensing review to 4 years, as permitted by
the Act. This extension could, for example, be needed for additional NRC
staff analyges and review or intervention by concerned groups. Case 4-B would
increase the duration of the reference schedule by 21 months.

It is possible that the Nuclear Requlatory Commissicn may determine
during its licensing review that additional irnformation is needed to suppoert
the license application. This cage assumes that the collection and incorpora-
tion of this information into the license application by the DOE would extend
tlie NRC review period to 5 years, Case 4-C would increase the duration of the
reference schedule by 33 months.

Case 4-D

If the Nuclear Requlatory Commission determines at the end of its 1li-
censing review that the recommended site is unsuitable and subsaguently denies
the DOE's licende application, then up to 4 years may be needed to obtain
Presidential and Congressional approval, prepare a new licensa application,
and for Nuclear Regulatory Commission review of the application., Case 4-D
would increase the duration of the referance schedule by 48 months.

Summary

The Nuglear Regulatory Commission believes that the minimum licensing
review period will be 3 years unlegs effective steps are taken to identify and
resclve potential licensing issues during the next 6 years, The DOE believes
that these issues can bs identified and resnlved through the effective use of
the ongeing close and extensive interaction between the two agencies. Through
the SCP reports and freguent technical meetings, the Nuclear. Regulatory
Commission will be continuously informed of the DOE's plans and progress
regarding site characterization and repository design. Furthermore, the
Commission recently issued detailed gite-specific technical positions that
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provide early guidance on the types of information required in the site-
characterization plans and licenss application. Continued :nhanced technical
communication of thid :ype should anable the DOE to subwit . high—-quality
license application inmediately upon the site designation lrcoming effective
and should expedite the approval of the license applicatic:.. The DOE believas
that the approach presanted above will allew the delays das :ribed in cases
4-A, 4-B, and 4-C to be avoided. This approach also minii.es the possibility
that tha Nuclear Regulaiory Commisgion will reject the li euse application
(case 4-D),

3.1.7.1.5 Construction and Testing of the Repository

The reference schedule and alternative gages that have bean identified
for phase 5, the congtruction and tegting of the reposxtony, are deagrihed
below. : : . :

The Reference Schedule

: . L B . . . N .

The construction and praoperaktional tegting of phages 1 and 2 of .the
repository would be completed in 53 and 90 months, respectivaely, after the
receipt of a construction authorization from the Nuclear Regulatory Commis-
sion. The specific milestones for «onstruction and tasting are as follows:

1. Repository congtruction begins in August 1993,

2, The updated license application {to receive and possesas. radicactive
wagta for phaae 1 ofi the repesxtmry) ig submitted.in June 1945,

3. The licenge for phase 1 operatlons is recelved in Decemher 1997.-
4, Phage 1 operat;ons began in January 1998 at B recexpt rate -of 400
MIU par yaar . . :

5. The application for an amended licgnee (to receive and possess. radio-—
active wagte for phass 2 of the reposxtnty) 1z submitted in June 19948.

6. The amended lacense for phase 2 operatlons ig race;ved in January
2001. - e o . : .

e P

7. Phase 2 oparatxons begln in February 2001 and reach the 3000~MTU/yr
dmplacemant rate in February 2003

The duration of the reference schedule is 53 months until ihitial small-
scale waste emplacement and 90 months until full-scale operation,

Case 5-A

Congtruction delays: icould result from problems with labor relations;::
materials dalivery: the:-excavation.of ashafts, passagewvays, and panels; accep-
tance testing: and readiness reviéws. The DOE astimates :that such probleis :
could result in delays <f. up to 2 ‘years: .Cage: 9-A would: delay-initial waste :. :-
emplacement by 24 months. S T . AN
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Case 5-B

If the DOE procceded to construct & full-scala facil: vy with no limited
phase of operation, “he repogitory would take about 70 m -ths to construct.
This is 17 months lcager than the duration assumaed for pl ge 1 of the reposi-~
tory in the refarence schedula. It ig, however, 20 monhi shorter than the
duration agsumed in the reference schadule for phage 2 «{ the reposgsitory.

Thieg case agsumgs conatruction in a gsalt formation; the ch ~ation would be
somawhat longer in hari-rock fovmations. Case 5-B would d-lay the time until
initial waste emplacement by 17 months, but would accelervate full-scale opera-
tiong by 20 months.

Summary

The DOE has adopted the two-phase construction methoc described as the
reference approach because it provides a mechanism for waste accaptance by
January 31, 1998. The construction of a full-scale repoeitory with no limited
capacity in the early years {case 5-~B) was not adopted in the reference gched-
ule because it did not meet the 1998 milestone in the Act. <Case 5-A was not
selected bscause, as previously statad, the DOE beligves that it is inappro-
priate to anticipate congtruction delays in the reference schedule.

3.1.7.1.6 Comments on the Reference Schedule for the Firgt Repository

The reference schedule is aggressive but achievable, although there is a
potential for schadule delays. However., the Act clearly reguires a bast
effort by the DCE te meat the 1938 rapogitory opening date. The DOE will work
to minimize or eliminate delays, particularly for those activities that are
unidar its control. If delays are ancountered, the DOE will pursue, to the
extent possible, alternative cages that allow future phases of the program to
be completed in less time than that asgumed in the reference schedule. The
DOE will continue to examine its program plans and assumptions and will revige
its reference schedule as required. The DOE will work with ths Congress,
States and affected Indian tribes, other Federal agencies, utilities, and the
publie¢, to identify potential problemg with the reference schedule and will
congider their comments as schedule revisiona are developed. A significant
part of this cooperation involves the development of the Project Decision
Schedule. Required by the Act, the Project Decision Schedule identifias the
milestones that require interactior with other Faderal agerncies and are needed
to support program decisions. A preliminary draft of this document
(DOE/RW-001i8) was issued in Januvary 198% and is currently being revised in
respongse to comments,

3.1.7.2 Alternative Schedules for the First Repository

The DOE considered many combinations of the schedule cases just deecribed
before selecting its reference achedule for the first repository. Two of
these alternative scheduleg are shown in Appendix A of Volume I and are des-—
cribed below. These alternatives rapresent only a few of the many combina-
tiona of scheduls casas that are possible.

-G8~
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Alternative Schedula 1

This schadule 15 tne same as the refereance schedule ex::ot that the site-
characterization phagse is reduced because gite selection iz based on only sur-
face data and data from exploratory-gshaft construction {cas 2-A)., This
allows site designatlon for the first repository to be effective in June 1990
and leads to the start of limited repository operationg ir February 1997,
which ig 11 months earlier than the reference schedule. Tiw DOE did not
select this schedule hecause tha selection of a repository s.te would not be
based on any in-aitu data.

Altornative Schedule 2

This schedule is tha same as the reference schedule through the licensing
phase. This gchedule then assumes a full-scale repository (case 5-B) ia con-
structed. Construction &utheorization is granted in August 1993, like the ref-
erence case, but constructien takes 70 montha instead of 53 months. :This
leads to a June 1999 start of full-scale repository operations. This alterna-
tive schedule was not selacted, because it doas not meet the 1998 date for the
starkt of repository operations.

3.1.7.3 Reference Schedule for the Second Repository

The reference schedule fcr the second repogitory ig shown in Flgure 3-6,
Tha major milestones for the second Leposltory are listad helow.

Milestone : Date

Issue reporlt on region-to-area screening methodology  April 1985
Issue final regional characterization reports July 1965
Issue final area-recommendation report May 1986
Issue final area-characterization plan December: 1986
Begin area field investigations December 1986

Identify potentially accaeptable sites

Complete area field investigations

Issue final environmental assesaments

Nominate and recommend gsites for
characterization

Fresident approves recommended sites

Igsue initial site-characterization plan

Request Congressional approval for
congtruction

President recommends site for repository
to Congress

Submit license application to the Nuclear
Regulatory Commission

Receive construction authorization from the

Nuclear, Regulatory Commission and begin
construction
Begin waste emplacement

=(9-

To be determined
January .1990
September 1%91

October” 1991
Dacemberi 1991
January 1993
June 1993

March 1998

May 1998

Auguat¢?000
June 2006
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The schedule for the second repository is not baged ¢\. ths phased
construction approach that was agsumed for the first repo: tory. Instead, the
construction of the full-scale repository facilities with¢in, any intermediate
stepg is agsumed.

The schedule for the gecond reposgitory also recognite. the fact that soms
of the sites not gselected for the first raepogitory are g¢.ic¢ible for the gecond
repository. This aspect of the secund-trepository progray - divectly depen-~
dent on the first-reponitory program. As shown above, site: atve nominated for
gite characteriza*ion for the second repository in Cotober 1991, which is
after the fivst-repository site is recommended to Congress in March 1941,

Thig allows the DOE to consider sites characterized, but nut selected, for the
first repository for nomination for the second repository. This sequencing
engures that the second-repository schedule will not converge with that of the
first repository. Furthermore, information gained from th: f£irst-repogitory
program <an be applied to the second repository, which couid result in a
technically improved, more cost-effective program,

3.2 STORAGE OPTIONS

The Act recognized that, while the ownars and operators of civilian
nuclear power reactors have the primary responsibility for providing interim
storage of spent nuclear fuel, the Federal Government also has ita responsi-
bility to encourage and expaedite the effactive use of existing steorage facil-
itieg and the addition of needed new storage. In addition, the Act allows the
Federal Government to provide interim storage for up to 1900 MTU of spent fuel
from reactors that cannot reasonably provide adequate gstorage capacity.

The Act also recognized that facilities for monitored retrievable atorage
{MRS} can provide an option for the safe and reliable management of waste.
The DOE believes that, if Congress authorizes an MRS facility as an integral
part of the waste-management system, the MRS facility would significantly
improve system operations and the timely implementation of system functions.

Thig section digcusseg both the integral MRS facility {Section 3.2.1) and
Federal interim storage (Section 3.2.2},.

3.2.1 MONITORED RETRIEVABLE STORAGE

Section 141 of the Nuclear Waste Policy Act directs the DOE to study the
need for, and the feasibility of, monitored retrievable storage (MRS) for
spent fusl and high-level waste. It also directs the DOE to submit to Con-
gress a proposal that establishes a program for the siting, construction, and
operation of MRS facilities. As discussed in Section 3.2.1.6, the DOE plana
to submit this proposal in January 1986, Any further work on MRS facilities
requires explicit authorization by Congress.

This section describes the DOE's current plans for the rols of an MRS
facility. the advantages of an MRS facility that is an integral part of the
waste-management gystem, the facilities and operations of an integral MRS
facility, the design basis, the appreach to MRS development, and the schedule.
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3.2.1.1 The Role of an MRS Facility

The DOE's in tial plans for monitorad rgtrievable storage, as reflected
in the April 1984 draft Mission Plan, consisted of an +RE facility to provide
backup storages cepability should there be significant elays in the avail-
ability of a geclogic repositery, In thie case, the D('3 planned to build and
operate an MRS facility to store spent fusl until th¢ repository waa ready to
receive it. Ag scon as tha rapository became availabi¢ the spent fual stored
at roactor sitses wa3j to be shipped to the repesitory fo- packaging and dis-
posal. When the repogsitory had sufficiently rsduced the spent-fuel backlog at
the rpactors, the MRS facility was to ship i1ts spent fu2]l to the repository
for packaging and disposal.

As discusded in Chapter 2 of Part I (see Section 2.3, "Improvad-
Performance Plan"), the DOE currently is evaluating an integrated waste-
management system that consists of both storage and disgosal components. an
MRS facility is the part of the integrated system that would perform mest, if
not all, of the waste-preparation functions before emplacement in & repository.

The MRS facility in the integrated wastas-management sygtem does not have
the same role as the MRS facility studied in the past or described in the
draft Mission Plan., Its primary function is waste praparation for emplacement
in a geologic rapository. Its rola in providing backup storage ig secondary.
although it could provida tamporary backup storage if the startup of the
repogitory is delayed. :

3.2.1.2 Advantages 0f an Integral MRS Facility

The DOR's evaluation of an integral MRS facility has identified important
advantages in the development and integration of the waste-management system,
the aperation of the gystem, and the provision of a cost-effective contxngency
capability. Thess advantages -are briefly summarized below.

Improvements in System Performance

By being centrally located for most reactors, an MRS facility would sig-
nificantly reduce the potential impacts of trangportation and would improve
the management and control of the transportation function. An intagral MRS
facility would provide a hub for the logistics of managing spent-fuel trans-
portation, cask-fleet operations, and cask-fleet servicing. By shipping to
the repository consolidated fuel, pogsibly in dedicated trainz, the nuwwber of
cross-country shipments could be significantly reduced.

Locating the waste-preparation functions (i.e., spent-fuel consoli-
dation and packaging) in an integral MRS facility would simplify the ‘design,
construction, and operation of the repository facilities. The repository can
receive a controlled stream of uncontaminated, standard packages that are
ready for disposal instead of an irregular flow of truck and rail transpor-
tation casks containing contamlnated spent-fuel assemblles that need to be
prepared for disposal.
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The integral MRS vacility would increase the flaxibility of the washe-
management system by s.parating the waste—acceptance schedu’e from the capa-
bility for waste emplaszement. The MRS facility would allow the DOE to accept
spant fusl without intarruption even if the repository is cdalayed or its em-—
placement operations are reduced, The MRS facility would :.fely store spent
fuel until the repoeitory was capable of receiving and emp 3cing it. More-
over, waste-acceptance activities would not be affected by wemporary slowdowns
or other operational problems that could be experienced a. the repository.
Consequently, a firm schedule for spent-fuel acceptance c.ald be established
to accommodate thr DOE*s contractual commitments to the ut: .ities paying fees
into the Nuclear Waste Fund. In addition, the MRS facility would improve
gystem flaxibility by having the capability to gserve the sescond repository if
determined to beg appropriate.

Improvemsnts in System Developmant, Deployment, and Integration

By performing the pre-waste-emplacement functions {(wzste acceptance,
transportation, operational storage, and packaging) at an ¥RS facility, the
development and integration of all syetem functions would proceed with greater
certainty and focus, ensuring that the resources of the Nuclear Waste Fund are
effectively used to achieve a fully functioning and integrated disposal system
hy 1998. The separation of the pre-waste-~emplacement functiona from the
licenging and construction of the geologic repository would provide a clsar
and well-defined interface with the waste generatora {(utilities). In addi-
tion, the develcopment of the repository could concentrate on demonstrating the
safety of long-term isglation. Waete acceptance. transportation, and pack-
aging issues would be seaparated from the geologic issues related to the long-
term performance., Thig separation would allew early definition of system
requirements--including waste-acceptance schedules, transportation routes, and
cask-fleet requirements~-thus providing utilities with a firm planning basie
and providing private industry with the certainty it will need to develop a
fully functional transportation system, The MRS facility would also be a
focal point for systems-integration activities, It would provide
opportunities for the early testing of key system functions and zllow the
experience gained to improve system operations.

Coet Effectiveness

Because the MRS facility would provide essential packaging and waste-
acceptance functions, storage capability would be available at a very low
incremental cost, estimated to be less than $20 per hkilogram. The cost to
utilities of providing dry storage once their storage pools are full is esti-
mated to range from $50 per kilogram to $125 per kilogram. For each year that
the repository ig delayed beyond 1998 {(or the emplacement capability is
reduced an equivalent amount) utilities would have to store spent fuel equiva-
lent to 1500 to 1800 metric tons of uranium in excess of the quantity that can
be handled in fully reracked pocls. The contingency capability provided by
the MRS facility would provide storage more cost effectively than additional
at-reactor storage.

An integral MRS facility would provide an early focus for developing and

integrating the essential operational functions of waste acceptance. transpor-
tation, and packaging for disposal. By geparating these short-lived opera-
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tional functions £rom the repository-development process, which must concen-
krate on demonstrati+w that the waple can be gafely isolziaed for thousands of
years, they can be daveloped more gquickly and with grsate. certainty. An
integral MRS facili y would therefpre allow early product 'vity for the
resources of the Nu:lear Waste Fund and would provida ut. .ities with the
assurance they naed to plan for orderly power-plant opers.iona. In addition,
an integral MRS facility would add operational flexibil ts to the total
gystem, improve the management and control of the trans, creation gystem, and
reduce the potential .mpacts from trangportation hecauss "swer cross-country
shipments to a rapesitory would be raquired (perhaps as Eww as two or three
dedicated trains per month}. These significant benefits would pbe achieved at
a vary glight increase~-abhout 2 percent--in the costg of the Federal waste-
management system. By precluding the need for substantizl expenditures by the
utilities to provide at-reactor storage aftaer 199§, an irntagral MRS facility
could reduce the total costs to the ratepayers in the long run,

3.2.1.3 Description of an Integral MRS Facility

An integral MRS facility would consist of facilities in which waate would
be preparad for permansnt emplacement in a repository. an area for temporarily
storing the waste, and various support fagilities {e.g.., cask-fabrication
plant, administration building, utilities). An artist's conception of an MRS
facility is shown in Figure 3-7, The facility would be dasigned mainly for
spent fusl from commercial powsr reactors, but it could also accommodate the
limited amount of vitrified high-level waste from the facilities in West
Valley, New York.

3.2.1.3.1 Wasta Preparation for Psrmanent Disposal

The preparation of waste for permanent disposal in a geclogic repository
would consist of fuel-rod consoclidation and packaging for permanent smplace~
ment in a repository. These operations are briefly described below.

After arriving by truck or rail in heavily shielded transportation casks,
the waste would be unloaded into the raceiving-and-handling (R&H) building,
the main operating area of the MRS facility. Here the waste would he prepared
for shipmant to a repository or for temporary storage at the MRS facility.

The waste-handling operations in the receiving-and-handling building
would be performed by remote control inside "hot cells" to protect the workers
from direct contact with, or exposure to, the highly radicactive materials.
Hot c¢ells are compartments enclosed with thick concrete walls and equipped
with remote-manipulation devicee that are operated by remote control by
workers stationed outside the hot cells. They are alac equipped with highly
efficient fiiter systems that would cellect and capture any airborne
radicactive particles that may be released during the various waste-handling
operations. The receiving-and-handling building would be designed to confine
the radicactive materials within the facility, keeping radiation exposure Lo
the workers and to the public well below applicable safety limits.
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Consolidation of 5pent-Fuel Rods

One of the ouerations that would be performed in 12 receiving~and-
handling building is the consolidation of gpent-fuel r Js. Consolidation is
desirable beczusa it would decrmase the number of wast. packages., thus
increasing the efficiency of waste transportation to 3 vepository, handling at
the repository, and permanent emplacement. In conso:'cation, the spent-fuel
asgsemblies {see Figure 1-2) are first disassembled by : ‘moving the upper and
lower tie plales, the sgpacer grids that separate the fu.:l reods, and any cother
structural members. The fuel rods are then formed inte a closely packed
bundle frr insertion into a canister, The non-fugl-bui:ring scrap of the fuel
assemblies would be compacted and loaded into containerg for shipment to a
repogitory if such disposal is desmed necegsary.

A small portion of the gpent-fuel agsemblies will contain fuel rods with
cladding defects that could complicate and lead to further cladding damage
during the consolidation operation, The defective asgemblies would thereforea
not be consolidated; they would be loadsd directly inte canisters.

Packaging

In preparation for temporary storage or ghipment to a repository, the
spaent-fuel rods would be loaded into steel canisters, After loading, the
canisters would be purged of air, filled with gas (probably argon with 2
helium tracer) and welded closed. The canisters would be tested for leaks and
inspected for weld quality. 1f necessary, the exterior surfaces would be
cleaned to remove any contamination with radicactive material. At this point,
the canisters would be ready for any needed storage at the MRS facility. The
canisters are expected to ranges from 12 to 30 inches in outside diameter and
from 12 teo 16 feet in height.

For shipment to a repository, the canisters may be loaded into steel dis-
posal containers, Similar steel disposal containers could be used to overpack
canisters of vitrified high-level waste.

3.2.1.3.2 Storage

Sealed storage casks have been selected as the preferred method for any
necessary temporary storage of the canistered waste at an integral MRS facil-
ity. with field drywells selected as the alternative storage technology. Both
mathods have been safely used in similar applications for a number of years;
both are low in cost, and both are simple as well as flexible in design.
Furthermore, in both methods storage capacity can bs ezxpanded in swall incre-
ments, in response to actual requirements. However, if the MRS facility is
authorized, the specific storage method that will be used may be adapted to
evolving systems requirements and technelogy developments.

Both methods are designed to facilitate monitoring of the atmosphere
within the storage cavity and of the temperatures of the cavity wall during
the storage period. Gas samples would be periodically collected from the
storage cavities and tested for any leakage of gases from the sealed waste
canisters. If a leak ig detected., the storage unit would be returned to the
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receiving-and-handling building .and the canister retrieved ¢>r testing and
corrective action. The temperature of the storage-cavity w1l would be
maonitored to ensure thot the tamperature of the waste does 13t exceed dasign:
limitations. :

The MRS tacility would also be able to accommodate lzer o metal casks.
which may be used by gome utilities for at-reactor dry ste¢ -age of spent fual.
The storage units could be enclosed or modified to accommeszre local
envirommantal conditions or other concerns.

Sealed Storage Casks

A sealed storage cask 1s a large steel-lined reainforced-concrete cylinder
that holds welded stainless-steel canisters of spent fuel and is closed with a
thick concrete shield plug and a welded steel lid, Depending on the type of -
waste being stored, the casks may range from 17 to 22 feet ia height, measure
12 feet in outside diameter, and weigh up to 220 tons when loaded. A cutaway
view of a sealed storage casgk containing canisters of spent fuel is shown in*’
Figure 3-8, illustrating the top shield plug and the welded steei lid.,

Sesied Hlorsge Cask

T

. Cnl_l Dirvanajons
Helght 22

Diamaler: 1210t
Waight! 200 tans {empiy}
220 tone {ioadad)

" Figure 3-8. Sealed storage cask. a o ‘
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Canigters ¢r other containers of waste would be loaded into the cashks
inside tha receis’ng-and-handling building, and the c¢.uk would be moved to the
storage area and placed upright on a concrete pad. Tiw heat emitted by the
waste would be c¢raducted through the walls of the casic o the surrocunding
atmosphere. Temperatures within the cask would be ma . .tained below levels
that could result in damage to eithar the cask or the 3iealed canisters stored
inside it. The thick walle of the cask would keep L radiation levels at the
cask nurfaced within safe limits.

Each gtorage module would be capable of being rou:inely monitored to
dotect any loss of canister integrity. 1In addition., the enviconment of tha
gtorage area would be continucugly monitored to detec: any failures in the
containment of tha radiocactive waste materials.

Field Drywell

The field drywell is an in~ground sealed metal enclosure for storing can-
isters of wasta. The drywells can be bhored to different sizes as required to
accept different sizes of canisters. The drywell enclosures would extend no
more than 21 feet into the ground. The essential features of the field-
drywaell concept are shown in Figure 3-9.

Waste canisters would be loaded into a gshielded transporter vehigle while
inside the receiving-and-handling building. The transporter would carry the
canister to the drywell, lower the canister into the drywell, and cover the
well with the top shield plug.

1 B
~1] pd X e

Q11e.000% 1 b By

Figure 3-9. Alternative storage concept for monitored retrievable storage—-

field drywell.
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The drywell closure ylate would then be welded onto the liner of the cavity.
The drywell's metal -avity and the surrounding sojil wouls' provide hoth a
radiation shield and a medium for conducting heat away f.m the stored
materials, Drywell storage of radicactive materials has daan safely used in
many parts of the wurld for the last 20 years.

Like the sealed storage cask, each drywell can be v utinely monitored to
detect any leakage from the stored containers. The ent ronment of the storage
area would alse be moiitored continuously,

Tranaportable Metal Casks

Larg: metal casks are currently beiny considered by & number of utilities
for the dry storage of spent fuel at reactor sites. Since those utilitiss may
one day wish to ship auch casks to an MRS facility, the facility is designed
to receive these casks and package their contents, as recelved. If necessary.
these casks could be stored. The current design for storing these casks is
illustrated in Figure 3-10, which shows the concrete "saddles"” that would sup-
port the cask in a horizontal positicn,

Figure 3-10. Transportable metal casks.

-ART T LI 9 L)

3.2.1.3.3 BSafety Peatures

A wide range of safety features would be incorporated into the design of
the MRS facility to protect the health and safety of the facility workers and
the general public. In addition to the standard fire and industrial safety
regulations, the facility would operate under the radiation-protection stand-
ards established by the U.S. Environmental Protection Agency and the Nuclear
Regulatory Commission. A safety snalysis report (SAR) would be prepared and
submitted with the application for an NRC license. During the construction
and preoperational testing phases, an updated SAR would be sent to the NRC as
required. Once normal operations begin, the SAR would be updated annuaily.
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The principal MRS design features and characteristics that would keep
radiation exposures within permissible limits are descri%ed briefly below,

¢ The gpent fuel is in the form of solid oxide rullets in Zircaloy {a
zirconium-gteel alloy} tubes.

¢ The spent-fuel tubes are hermetically sealed #.%hin the stainless-
gtesl stotage canisters.

o Any high-lavel waste would be in a solid glassiike form, resistant to
leaching by moisture, and sealed inside stainlass-stesl canisters.

¢ Radiation shielding would be used throughout the facility as appro-
priate to keep occqupational exposures within prescribed limits and as
low as r:agonably achievablae,

¢ The heating and ventilation system would employ high-efficiency
filtration and other squipment to collect and remove essentially all
of the particulate radicactive material from the air streams,
allowing those materials to be collected, treated, and disposed of
gafely. Emissions from the MRS facility would be restrictad to
levels within Federal standards.

. In cask storage, the thick concrete walls of the cask would keep the
extsrnal radiation levels in the stcrage area within permissible
limits,

. In drywell storage, the top shield plug and cover plate, the stesl
liner of the cavity, and the surrounding soil would provida suffi-
cient shielding to kesp the radiation levels in the storage araa
within permissible limits,

e Monitoring of the atmoaphere within the storage-unik cavities would
detect any leaks in the storage canisters, allowing prompt corrective
action without any leakage to the environment.

¢ Monitoring of the facility environmaent would ensure that any signifi-
cant releases of radiocactive matarial, aither from the
receiving-and-handling building or from the storage area, are
promptly detected and corrected.

3.2.1.4 Basig for the Design of the MRS Facility

If authorized by Congress, the MRS facility must be able to perform its
dezign functions in a manner that is safe and environmentally acceptable. The
construction and operation of the facility must be licensed by the Nuclear
Regulatory Commission. To effectively perform its functions within the
integrated waste-management system. the MRS facility must have sufficient
flexibility in design to accommodate evolving systems needs.

According to the current designs being dewveloped for the proposal to Con-
gress, the integral MRS facility would be able to accept waste at a rate of up
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to 3600 MTU per year. This waste-acceptance rate could praclude the addition
of naw at-reactor storage capacity and would allow the orderly removal of aged
fuel from reactor a-tes. It also could accommodate the «owth of the reactor
population forecasted by the Energy Information Adminigt stion in its middle-
growth case. The facility would have sufficient capacity to prepares and ship
waste to the first repository--and to the second reposicry if deemed appro-
priate. The degign would provide capability to simulta.enusly accept gpent
fuel, package the fue' for direct shipment to the repoait ry or storage at the
MRS facility, rttrieve fuel from storage and ship to the :sepository. The MRS
facility would be degigned to simultaneouzly accept and unload current-
generation truck or rail shipping casks; disassemble and vonsolidate spent
fuel of nearly all designs; and load into canisteras spent fuel of all current
designs, To prepare waste packages for the repository., the facility would
include gpace in the receiving-and-handling building to overpack the can-
istered materials if ongoing systems studies confirm thiz operation to be
appropriate at the MRS facility.

The receiving and handling building would include space to provide opera-
tional vault storage for approximately 1000 MTU. Such storage would accommo-
date the expected short-term variations between the repository emplacement
capability and spent-fuel transfers from the utilities to the DOE,

The storage methed must provide shielding, waste containment, safeguards,
and monitoring. A modular storage system is degirable to accommodate capacity
uncertainties in a cost-effective manner. Passive, dry storage is preferred
for extended storage applications because it does not reguire any mechanical
assistance, such as blowers or pumps., or external power to provide cooling,
containment, or radiation shielding. The MRS storage concept will rely on
engineered features For safety rather than geologic or physical features that
would restrict siting options.

Current estimates indicate that an integral MRS facility would require a
storage capacity of approximately 15,000 MTU. A 15,000-MTU facility would
provide enough storage to accommodate projected variations in waste-
generation rates, waskte-acceptance schedules, and repository emplacement
capability; it would also provide the utilities with a firm basis for plan-
ning. If there are reductions in the waste-generation rate or improvements in
the expected repository emplacement capabkilities, the required storage capa-
city at the MRS facility could be reduced.

3.2.1.5 Approach to MRS Development

This section briefly describes the steps besing taken to develop the man-
dated propogal to Congress for the construction of an MRS facility and the
schedule for putting such a facility into operation should Congress authorize
ite construction.

The DOE intends to submit in January 1986 a proposal to Congress re-
questing authorization for an MRS facility. To provide a technical basis for
the Congressional decisicn, the following documents will be 1nc1uded in or
will accompany the proposal to Congress:
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Site-specif ¢ facility designs,

Meed and feasibility report.

Program plaa (funding, integration, deployment}.
Environmental assessunent.

To establith a sound basis for decisions about an mb3 facility, the DOE
hag undertakan the following activitiaes;

An agsessment of rasearch and development needs.

The selaction of storage concepts for MRS facllitvies.

The design of MRS facilitiaes.

The identification of candidate aites.

An assessment of environmental impacts,

Interactiona wilh the candidate host State and che public.

These activities are briefly described below.

Assegsment of Research ang Development Needs

No additional research and development is required for the completion and
submittal of the proposal to Congress. This finding has bean repartsd to Con-
gress in a report issued by the DOE in June 198} (DOE/S--0021). Thig report
wag prepared in accordance with the Act, which requirss the DOE to prepare a
report describing the research and development raquired for a proposal- to
construct an MRS facility.

Selection of Storage Congepts for MRS Facilities

The Act specifically directe the DOE to include in its proposal to Con-
gress "at least three alternative sites and at least five alternative combina-
tions of such proposed sites and facility designs.” In response to this
requirement, the DOE has decided to selsct two alternative concapts for the
storage function of the MRS facility: {1} sealed storage casks and (2) field
drywells.

The selection of these concepts resulted from a comprehensive evaluation
of eight storage concepts. The technical feasibility of both concepts is sup-
ported by prior demonstrations and use, Designs for hoth sealed etorage casks
and field drywells at three potential sites will accompany the. proposal to
Congress.

The concept~selection process is described in a report entitled Selection
of Concepts for Monitored Retrievable Storage in Spent Fuel and High Level
Radipactive Waste {U.S. Department of Energy, Richland Operationg Cffice,
April 1984).

Thiz selection has been subjected to reevaluation, particularly in light
of the changs in the MRS role from a backup facility to an integral component
of the waste-management system. The integral MRS design incorporates an addi-
tional operational storage capacity in the receiving and handling building to
facilitats the flow of materials to the repository. The results of the re-
evaluation supported the ipitial selection of the sealed storage cask and
field drywell as the technically suitable storage concepts for the development
of the MRS propesal.
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Design of Fagilities

Concurrently with the selection of storage concepts, ‘uactional design
¢riteria for the MRE facility were developed to guida the lesign effort.
These functional design criteria include the spplicable F. leral standards:
definitions of fazility scope and purpose; requiremsnts fo. accommodating
transportation casks; design requirements for protecting trie facility from
storms, earthquakes, floods, and other natural phenomena: ‘:esign requirements
for the receiving-and-handling building; heat ioads; throughputs; requirements
for mechanical an.d electrical systemsg; performance requirements for the
storage facility; requirements for support facilities:; anc requirements for
site improverments and utilities.

Singe three alternative sites have been identified, an architect-engineer
is now preparing the required site-specific MRS facility designs with asao-
ciated specifications, cost estimates, and engineering and construction
schedules,

Facility designa and supporting data are being developed in compliance
with the guality~assurance requirements for licensed nuclear facilities.

Identification of Candidate Sites

In the integrated waste-management system, the MRS facility must ba in
operation by January 1998 to accept and prepare waste for the repository.
Because of this need to proceed expeditiously, the DOE has reconsidered the
reference site-facility developmnent plan discussed in the draft Miession Plan
and concluded that specific candidate gites should be included in the proposal
to Congress. The following three gites have been identified as candidate
sitea for the proposal to Congress: the former gite of the Clinch River
Breeder Reactor as the preferred aite and the DOE Oak Ridge Reservation and
the site of the Tennessee Valley Authority's Hartsville nuclear plant as the
alternatives., All three sites are in Tennessee.

Because the MRS designs being pursued by the DOE rely on engineered
rather than geologic barriers to ensure eafe containment of radiocactive waste,
technically suitable gites should be available throughout the country. The
candidate sites for these designs were therefore selected to enhance the over-
all operation of the waste-management system. Thus, the identification of
candidate sites has been based on two siting cconsiderations:

t. Ability to construct and operate an MRS facility in a safe, cost~
effective, and timely fashion without unacceptable effects on the
existing environment or sociceconomic conditions.

Z. Ability to enhance the contribution of an integral MRS facility teo
the waste-management system.

With regard to the second consideration, the MRS facility should be so
located that the total distance for the transportation of spent fuel from the
reactors to the MRS facility and from the MRS facility to the repository is
limited. The site-selection process for this “shortest digtance”
consideration involved identifying the region where the total shipment mileage
from the reagtors to the MRS facility and from the MRS facility to the
repository is reduced to within 20 percent of the lowest mileage achievabla.
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It is assumed that truck and rail transport will be us~1 from the reactors to
the MRS facility and dedicated rail transport will be .;ed from the MRS
facility to the rfpository. Thig analysis results in “%he identification of a
preferred region :hat reduces shipment distances, thus {imiting impacts
relative to all other potential MRS locationsg outside hat region,

A reasonable method to satisfy the first siting isideration mentioned
above id to evaluate those sites within the optimal r« ion that were previ-
ously planned and “"qualified" for nuclear activities {i e,, sites within thae
preferred region owned by the DOE or previously docketed by the Nuclear
Regulatory Commission)., Existing environmental documentation and data for
these sites are of high quality and relevant to the comstruction of a facility
for spent-fuel storage. Furthermore. the use of preexisting documentation
{augmented as necessary) will save money and time in the preparation of the
propogal, the accompanying environmental documents, and safety analysis
reports, as well as NRC findings regarding site characrteristicg. Elewven
potential candidate sites in the preferred region met the above consideration
and had ample acreage (1100 acres) for the potential MRS application.

The potential candidate sites were evaluated with regard to licensabil-
ity, land availability, transportation characteristics, infrastructure, eavi-
ronmental characteristics, socioeconomic impacts, institutional structure,
cost, and schedule, The characteristics of each candidate site were described
to evaluate whether that site ¢an meet the factors necessary for a 10 CFR Part
72% license from the Nuclear Regulatory Commission. To evaluate land
availability, all known plans for the site under consideration were described
to determine the current and planned land uses for the site and adjacent
property. An agsessment of transportation characteristics evaluated the ease
and safety of access to inter-state highway networks and Class A rail lines.
Known plans for trangportation infrastructure improvements, or advisable
improvements, were alao described., Descriptions of the asewer system,
utilities, housing, etc., were used to evaluate the sufficiency of the local
infrastructure to handle an MRS facility and to determine where improvements
may be necessary. Envircnmental characteristics were evaluated using baseline
information to describe the local ecolegical atructure and to determine
potential impacts, including any known impacts the meteorological, geologic,
or geographic conditions of the site could have on the safety of the facility.

The capacity of local economies and governments to accommodate the socio-
economic impacts of an MRS faciltitv were evaluated, and the potential require-
ments for impact assistance will be assessed. Lorcal government structure and
the jurisdictional responsibilities for environmental, congtruction, and
operating permits were described, and the impact on the MRS facility was
evaluated. Finally, site characteristics that affect the cost of construction
or affect the construction and permitting schedules were described and their
impacts considered.

The Act includes a provision that MRS facilities developed pursuant teo
Section 141 may not be constructed in a State with a candidate site approved
for repository-site characterization. This restriction wag respected.

*10 CFR Part 72, "Licensing Requirements for the Storage of Spent Fuel in
an Independent Spent Fuel Btorage Ingstallation."
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Tha DOE reviewed :this evaluation and identified the tiires candidatae aites
moet suited for conaiJeration in the proposal by the Secrevary to Congress. A
report has been prapaied to document the identification of the three candidate
gites {Screening and ’'dentification of Sites for a Propogem| Monitorsd Retrisv-
able Storage Facility, RW-0023, April 1985}, Appropriate -overnmant entities
ware notified, and a public announcement identifying the ceéndidate sites was
made.

The gite descriptiins and evaluation are being prepare.- for inclusion in
the proposal to Congress,

Aspgegement of Environmental Effects

The Act requires that an environmental asseasment {EA) based on available
information accompany the MRS proposal to Congress., This KA will include an
analysia of the relat:ve advantages and disadvantages of all proposed
alternative combinations of sites and facility designs and will be based on
available information regarding alternative tachnologies for the storage of
gpent fuel and high-level waste. Appropriate design-related data are being
developed by an architect-engineer. Site-related data will be gathored from
existing sources (e.g., previous environmental reports and impact statements:
NRC findings and evaluationsg; and Federal, State, and local records). The EA
will be published and released for information purposes sevaral weeka before
the proposal is submitted to Congress.

If Congress authorizes an MRS facility, a draft and final environmental
impact statement (EIS) will be prepared. In aceordance with the Act, these
environmental documents will not consider the need for the facility but will
comply with all other requirements of the National Environmental Policy Act,
including the provision of opportunities for public participation,

Interactions with States, Affectad Indian Tribeg, and the Public

The Act {(Section 141(h}} provides that any authorized MRS facility will
be subject to the provisions of Sections 115; 1l16{a), {(b), and {d}; 117: and
118. Section 115 provides tha specific mechanisms for Congress to override a
"notice of disapproval.” Sections 116 and 118 require the DOE to notify
States and affected Indian tribea if they have potentially acceptable sites
and provide for the submittal of a "notice of disapproval® by a State govarnor
or legislature. Specific guidance for consultation and cooperation is pro-
vided in Section 117.

The preparation and release of information concerning the need for an MRS
facility and the impacts associated with the facility are critical to the
development of public understanding during the Congresgional decigion pro-
cess. The DOE recognizes its responsibility to provide complete and timely
information to meet these needs and proposes to approach this responsibility
in several ways., Briefing materials on policy and spa¢ial igsues will be pre-
pared for public distribution. Information briefings for the candidate host
State {(Tennessee} and local governments will be held to help their representa-
tives and constituencies to have sufficient understanding for independent
judgments on the acceptability of an MRS facility in their State. The DOE
will consult with the State and local governments to define the briefing
agendas that will meet their information needs. For example, it is expected
that an MRS candidate State will have different information needs than other
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intereated States. Briefings emphasizing different subiect areas may be
advigsable and will be conducted if needed,

The particip-.tion of the government of the candidi:*3 host State is
particularly impcrtant to an efficient and effactive M''S program. The DOE
feels that the usa of a grant for this purpose is appr. oriate. A grant will
be awarded to Tennesaee specifically to facilitate il'e participation in
preproposal interactionsa. PFunding for this grant wil: te drawn from the
Nuclear Waste Pund.

For a repository, Sections 116{(b) and 1l8(a) of the Act provide that a
State or affected Indian tribe will have an opportunity to files a notice of
disapproval within 60 days of the pregidential rscommendation of a repository
gite to Congress. Although there is no equivalent provision for an MRS site,
Section 141(h) provides that the opportunity for submitting a notice of dis-
approval is to be available aftar Congressional authorization, inasmuch as
Section 141t{h) applies to an authorized facility. Fu:thermore, the DOE
believes that as a rasult of the public involvement process described above,
the candidate host State (Tennessee) will have full opportunity to make its
views about the MRS facility known during the Congressional deliberationa on
the DOE proposal. Tha DOE expects this issue to be addressed during
authorization actions by Congress. In addition, the DOE will include in its
propesal to Congress the views of the State of Tennessee insofar aeg they are
made known.

Additional Information

In addition to the facility desigms and the EA, Section 141 of the Act
requires that the proposal include additional information. First, a “program
for the siting, construction, and oparation of such facilitiea" should be in-
cluded. Second, a "plan for the funding of the construction and operation of
sucn facilities" should be included. This plan will "provide that the costs
of such activities zhall be borne by the generators and owners of the
high-level radivactive wasta and spent nuclear fuel to be atored in such
facilities.” Third, a "plan for integrating facilities conetructed pursuant
Lo this section with other storage and disposal facilities authorized in this
Act" should be included. These plana will he part of the MRS program plan in
the proposal.

The funding plan will show expenditure requirements for the program and
the recommended revenue source or sources. The funding requirements will be
based on the other plans, the facility designa, the operational-cost esti-
mates prepared by the architect-engineer, and analyses of operational costs
for the integral MES facility.

The integration plan will depend on the results of the need-and-
feagibility study. It will provide detailed plana as to how and when an MRS
facility is to be incorporated into the overall waste-management system.

These plans are being developed in parallel with the facility designs and in
cooperation with the repository and transportation planning efforts. In-addi-
tion, safety assessments and a plan for licensing the MRS facility will be
prepared.

Ag previously indicated, all of the above activities will contribute to,
and be the basis for, the proposal to be submitted to Congresz. Liaison with
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the Nuclear Regulatory Commission and the Environmental Pro.asgtion Agency will

he maintained throughort the development of the propogal do:uments., The
formal comments from t.ese agenciea are to accompany the pr:ipnosal when it is
submitted to Congress.

Cost

An MRS facility would have an estimated capital cost o, approximately
$600 million to $1.2 billion,., dspending on the storage capacity. Annual
operating costs have heen estimated to be $30 to $40 milliow, :

3.2.1.6 Scheduls

Tha estimated time to deploy an integral MRS facility is 8 to 1l years
aftar Congressional authorization. The currently estimated schedule for an
MRS facility, if authorized, would allow the DCE to start operations Ly the
end of fiacal year 15%6. Implementation of MRS according to this schedule
will provide asasurance that the DOE's acceptance of spent fuel in 1998 and
subsaquent: years will be at sufficient rates to meet obligations. Table 3-3

gshows the currently projected timing of major milestones in the devalopment of

an MRS facility.

Table 3-3., -Major Milestonee After Congresseional
Authorization To Deploy an MRS Facility®

Milestons Date'~:
Consultation-and-cooperation agreements completed Eérly igéT
License application submitted to the NRC Barly 1989
Degign verification énd definitive design completed Early 1390
License issued by the NRC Summer 1991
Conatruction begun .Summar 1991
Testing of "hot" systems completad _ Early 1996
Pilot-acale operation bhequn - Early 1996
Productien operation begun 'H: ' Fall 1996

Aasuming that Congressional authorization is received by the fall
of 1986,
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The estimated nchedule i3 based on the use of seale¢d concrete casks for
storage, with the submittal of a gite-specific proposal to Congrass in January
1986. The timing «f the Congressional decision with regnrd to an MRB facility
egstablishes the revainder of the schedule,

If Congress approves the comnstruction of the MRS frcility, a notice of
intent to prepare an environmental impact statement ( I3) will be issued. The
DORE will consult with the State of Tennegsee in accorcaane with the MRS siting
plan, to ensurs that its needs and concerns are conside ad. Public comments
on the draft EIS8 will be addresgsed during the preparation of the final EIS.

The definitive design of the facility would begin after the Congresaional
decigion and would be completed 36 months later, When the deaign of safety-
related facilities and equipment is completed, a safety analysis report would
be prepared. At that time a licenge application would be submitted to the
Nuclear Ragulatory Commigsion. During the NRC review f the license applica-
tion, the DOE would respond to NRC queetionsg and, ae required, provide any
additional explanation and technical analysis necessary to support the
position taken in the license application.

The issuance of the NRC license is projected to occur by mid 1991,
Construction would start immediately on notification of granting of the
license and is scheduled for completion at the end of fiscal year 1995.
Design~verification activities supporting operational capability validation
would continue throughout conatruction. These activities would include
extensgive testing of operating conditions. This testing would validate opera-
tor training and operational procedures hefore the completion of construction
and would allow early operation at full capacity. After the completion of
construction, a 3-month period of systems testing involving all MRS facility
operations would commence, concluding by 1996. Pilot-scale operations
involving all components of the waste-management system up to shipment to the
repository would then commence, and the facility would start operating at
production levels 9 months later, by the fall of 1996. Waste retrieval from
temporary storage for shipment to the first repogitory would start in January
1998, at a rate compatible with the repository receipt rate.

This schedule ig believed to he sufficiently flexible to accommodate some
delays. Appreciable delays in critical events would delay the facility.

Detailed plans and schedules for the implementation of an integral MRS
facility. including operation and decontamination, will be part of the
preoposal to Congress.

3.2.2 INTERIM STORAGE

Although the Act requires the Federal Government to ultimately provide a
permanent repositcry for gpent fusl and high-level waste, approximately
16 years will have elapsed hetween the paassage of the Act and the availability
of alternative storage or disposal options. With exieting storage technology,
spent-fusel inventories at nearly half of the U.8. commercial nuclear power
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plants will exceed the projected capabilities for onsite +pent-fuel storage by
1998, with some reaching their storage limit in the mid-"9%90s, The Act ad-
dresses thig proble: by providing for ressarch to expand uxisting ongite stor-
age and by providing the Federal intarim storage (FIS) n sled bafore ubilitias
can implement programs for expanding onsite storage.

Specifically, tha Act provides that--

1. Reactoi. operatore have the primary responsibility for the storage of
their fuel and the effective vge of the storage that exisgts or may be
added.

2. The Federal Government has the reaponsibility to encourage and expe-
dite the e%ficient use and expansion of onsite atorage.

3., If these efforts prove insufficient and the Nuclear Regulatory Com-
mission finds that the lack of spent-fuel storage %s a threat to con-
tinued orderly reactor operation and that the owner camiot reasonably
provide storage through the use of high-density storage for spent-
fuel rods, rod compaction, transshipment to another facility owned by
the same owner, the construction of additional storage dapacity, or
other techriology approved by the Commission, then the queral Govern~
ment must provide not more than 1900 metric tons oﬂﬁxnterlm storage

capacity for sgpent fuel, )
3

3.2,2,1 Background and Status ' f

The DOE has published a report annually over the last several years ana-
lyzing in detail the current spent-fuel-storage situation in the United
States. The most recent report, Spent Fuel Storage Requlrementv (DCE/RL 84-1,
August 1984) describes in detail projected spent-fuel discharges over the next
two decades, current reactor storage capacities, and the poteptial for
increasing thesa capacities through existing, licensable technologies--namely,
by reracking pools to the maximum extent practicable and through transship-
ments. A recent analysis shows that the storage needs of some utilities could
exceod their capacities as early as 1986. The August 1984 report shows that,
even if all utilities are able to rerack and transship to the maximum extent
practicable, there will be storage problems from 1986 on Urless new technol-
cgies that are not currently fully developed. licensed, or demonstrated in the
United States are made available for utility use,.

Some utilities, faced with increasing amounts of spent fuel tc be stored.
have developed and obtained licenses for various methods of extending their
ongite -storage capabilities. These include the reracking of spent-fuel
gtorage poola to obtain greater storage denzities and transshipping excess
spent fuel to the sites of newer reactorg within their systems where unused
storage capacity exists. However, these methods are not available to all
utilities or are insufficient to provide all the capacity needed. ‘Reracking .
ig ultimately limited by the dimensions of the gpent-fuel pools and may! alao
be limited by seismic and structural constraints. Transshipment is available
ag an option only to some utilities and ig further limited inm many of bhose
cases by institutional considerationa,. : . oo
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Despite effuctg to resolve their storage problam:. nine nuclear power
plants omed by iive utilities are projected to requi~e additional storage
capacity for up ro 270 metric tong of spent fuel withk:a the next 5 years.
Further increases in requirements for additional stor ge are projected for the
years that follow, From information supplied by nuclenr utilities, projec-
tions of the additional storage requirements for spe t fuel that has been, and
will be, discharged from commercial reactors are shotr in Figure 3-11. For
comparigon, the fi,ure also ghows the projscted total _pent-fuel inventories
for the same Jeriod,

50
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Figure 3-11. Projections for additional spent-fuel-storage
requirements and for total spent-fusel inventories.
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To prevent potential forced shutdowns of nuclear power plants, the util-
ities muat have additional licensed options available for 1ncreaslng their
spant-fuel -storage capabilities.

Fulfiliment of the Act's requirementa, particularly the DOE's raspon-
sibility to encourage and expedite efficient use of onsite storage capacity,
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involves a series of federal actions in cooperation with “he utilities. First
is the identification of technologiea that utilities cons: der promiaing for
solving their storac.: problems in a timely fashion. Coop:cative efforts are
then required to define and understand impediments ko the licensing and imple-
mantation of these technologies. The final resolution of iasues and the
accumulation of data required for NRC licensing will be «vcomplished through
cooperative demonstrations at both reactor and Federal s.fes and through
federally sponsorecd generic research.

In the event that these impediments cannot be overceome soon enough, the
DOE must be in a position to accept up to 1900 metric tons of apent fuel from
those utilities that are in dire need despite their diligent pursuit of
licensed alternatives to increase at-reactor storage capacity. The major con-
clusion here is that. if the impediments alluded to above can be resolved soon
enough, there should be no demand for Federal storage., The DOE is therefore
reluctant to expend funds to deploy Federal capacity before a clear indication
of need because the Act requires that these expenditures he fully recovered by
fees charged to customers and there may, in fact, be no customers. Yet, if
demand arises, it will likely be on shert notice, and the DOE is required to
accept fuel once a utility has been certified eligible by the Nuclear Regula-
tory Commission and has entered into a contract with the DOE and the DOE has
completed the dasign, licensing (if applicable), and construction of a facil-
ity for Federal interim storage within a 2,5-year period, : ’

Federal responsibilities are being discharged through the support of
generic research and development activities and participation in cooperative
programs with the utilities to develop and demonstrate licensabie techniques
for increasing the effective capacity at reactors. In addition. the planning
for the provision of Federal interim storage, if needed, is continually being
evaluated. o '

3.2.2,2 Migsion and Cbjectives of the Spent-Fuel Storage Program

The objectives of the DOE's program efforts in this area are to use all
means directed or available through the Act or other authority to encourage
and expadite the most efficient uge of existing storage facilities and the
addition of new capacity in a timely fashion. The primdry means for accom-
plishing this under the Act are aa follows: :

1. Participating in cooperative demonstration programs with the private
secteor to devalop dry-storage technologies that the Nuclear Regula—
tory Commission can generically approve {Section 218(al)).

2. Assisting the operators of commercial reackors with the demonstration
of spent-fuel storage casks, caissons, or silos at their sitea (See-
tion 218(a)).

3. Providing consultative and technical assistance on a cost-ghared
basis for the design and documentation for NRC llcenslng {Section
218¢(bY(2)),

4, Performing generic research and development to supplement utility-
sponsored work {(Section 218{b)}. '
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S. Establishing cost-ghared research and develop.:unt programs at Federal
facilitirs for not more than 300 metric tons :f spent fuel to collect
necessary licensing data (Ssction 218(c) (1)),

6, Participating in cooperative programs with tl.. private sector to

encourage the development of spent—fuel-rod finsolidation in an
existing reactor storage pool (Section 21B(z},.

3.2.2.3 Qtrategy and Approach

The technical approach of the spent-fusl-storage »rogram is based on a
strategy that depends on pursuing cooperative activities in which the private
sector has expressed a high degres of interest., This ensures that the storage
concepta developed will be those that most appropriately address the needs of
the utilities. The generic research-and-development activities are designed
to support the technology-daveleopment and licensing activities by minimizing
technical risks and potential licensing delays for the technologies chosen as
having the most potential for anhancing and expanding the at-~reactor etorage
capacity,

A logic diaqram for this approach is shown in Figure 3-12.

As ghown in Figure 3~12, the adequacy of the technology data base for
satisfying onsite-storage requirements depends on the successful imple-
mentation of the following geveral major activities:

1. Cooperative DOE/utility programs for licensead and unlicensad
demonstrations,

2, Generi¢ research and development to support those demonstrations.

3. International cooperation in the exchange and dissemination of tech-
nologies and data.

Each of these major activities will primarily contribute to the adeguacy of
the technology data base required to expand ongite-sterage capacity. If this
technology is inadequate and transshipment is availahle, then onsite-storage
requirements will also be satisfied. If neither of the above is available and
the Nuclear Regulatory Commission certifies a requirement for Federal interim
storage in accordance with 10 CFR Parts 1 and 53, "Criteria and Procedures for
Determining the Adequacy of Available Spent Nuclear Fuel Storage Capacity.,”
then the plan for providing Federal interim storage will ba activated.

Therefore, the primary focus of the program is to provide the technical
information required by the utilities to allow them to license and deploy
techriclogies to solve their own interim spent-fuel-storage problemg. This
information is developed by carrying out tests and demonstrations of spent-
fuel-storage technologies in cooperation with the utilities, supplemsnted as
needed with generic research-and-development activities to provide the reg-
uisite technical bases. In addition, pertinent infoimailion obtained from ex-~
ternal sources--guch as the Federal Republic of Germany., other foreign coun-
tries, and other DOE programs—--is incorporated to minimize, insofar as pos-
sible, the resource requirements for providing this assistance to the
utilities.
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Figure 3-12. Logic for the spent-fuel-storage development program.

3.2.2.4 Program Plan and Status

The plan for meeting DOE's obligations under the Act covers cooparative
licensed demonstrations of dry-storage and rod-congolidation technologies with
utilities. conducting spent-fuel research and development (R&D) to expedite
utility licensing efforts for these new technologies, and planning for Federal
interim storage as needed. The objective of these cooperative R&D activities
ig to establish one or more technologies that the Nuclear Regulatory Commis-
sion may, by rule, approve for use at the sites of commercial rnuclear power
reactors without the need for additional site-gpecific approvals. These
activities include participation in cooperative demonstrations of dry-storage
and rod-consolidation technologies at reactor sites and the development of the
technical bases needaed to license those new technologies for spent-fuel
storage.

The demonstrations will exercise NRC licensing processes for dry storage
under 1¢ CFR Part 72 and rod consolidation under 10 CFR Part 50. The results
of thase demonstrations will contribute to generic rulemaking by the Nuclear
Regulatory Commission. In addition, the data and experience obtained through
thase demonstrations, including supporting dry-storage R&D testing at Federal
sites, will be useful to other utilities in determining performance charac-
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teristics, storage economics, and the ability of these systems to be li-
censed. The utilitiss will then have a sufficient tec-iwlogy base to meet
their own interim requirements for spent-fuel storage.

3.2.2,4,1 Dry $torags

Dry-storage systems provide an alternative for aga ticnal spent-fusl
storage &t nuclear power plants that cannot accommedate reracking or rod con-
solidatior because of the eceonemic, seismic, or structural limitations of
their gpent—-fuel pools. Systems for dry storage include casks, drywells,
gilog, and vaults. These 3ystems are passive, modular. and low in mainte-
nance. The modular aspect offers the economic advantage of adding storage in
small incrementa, thereby avoiding large initial capital outlays.

The DOE has approximately 20 years of experience with dry-storage
technologies, Drywsll, silo, and vault storage systems have been demonstrated
at the DOE's facilities in Nevada. The dry storage of reactor spent fuel,
however, has never been ligcensed in the United States. To address this. the
DOE entered into an interagency agreement with the Tennessee Valley Authority
(TVA) in 1982 to demonstrate the licensed storage of spent fuel from a
boiling-water reactor {BWR} in a prototype dry-storage cask called CASTOR,
which is designed to store 16 BWR fuel asgemblies., This demonstration will
exercige the licensing process as required by 10 CFR Part 72. A license
application will be submitted to the Nuclear Requlatory Commission in 1985,
The cask will be loaded with fuel after the approval of the license applica-
tion, which could be in 1986 or 1987, Fuel will be stored at conservative
conditions for about 2 years, at which time the fuel will be returned to the
storage pool.

Anothar caslk, the REA 2023, was originally designed and fabricated for
the DOE as part of the DOE/TVA cooperative program and was to be part of the
aforementioned licensed demonstration at the Browns Ferry nuclear plant. How-
ever, it now appears that certifying that cask for a licensed demonstration
will be too difficult because the original designer and fabricator are no
longer in existence as the entity with which the DOE contracted. As a result,
this cash will be used for unlicensed demonstrations at a Federal facility.

In addition, a solicitation for cooperative agreement proposals for dry-
storage demonstrations was issued in May 1983. Proposals were received and
cooperative agreements negotiated with the Virginia BElegtric Power Company
{VEPCO} and the Carclina Power & Light Company {CP&L). These agreements were
signed in March 1984. The agreement with the Virginia Electric Power Company
provides for the licensed testing of gpent fuel in five casks under
conservative conditions at the Surry power plant. In addition, Surry fuel
will be shipped to a Federal site {the Idaho National Engineering Laboratory
(INEL}) for an unlicensed test in four casks supplied by the Virginia Electric
Power Company. The Federal-site tests will demonstrate dry storage at higher
temperatures using different cover gases, including air. and may involve con-—
solidated fuel, The agreement with Carolina Power & Light provides for
licensed demonstrations of dry storage in horizontal, modular cencrete silos
at the site of the H. B. Robinson plant. The fuel will be sealed in canisters
filled with an inert gas. These dry-storage demonstrations will expand the
data base available for the licensing of dry-storage concepts and will build
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on previous demonstrations, such as the one with the Ten.sasee Valley Author-

ity. The 10 CFR Part 72 licensing process, cask-performiice characteristics,

and the cost effect.venesa of dry-gstorage technology wili he assessed by thagse
demonstrations,

The DOE expects that, after these demonstrations ¢ 7¢ completed, an ade-
quate data base will have been assembled to allow the : censing of the dry-
glorage processes tested at the Federal sites.

The schedule for completing both the rod-consolidation and the
dry-storage demonstrations ie summarized in Figure 3~13,

1983 1954 1985 1988 1987 . 190k 1408 b, ]
DAY STORAGE MORRIS INEL
e —— Y ¥  cra
DOE TE§TS UNLICENSED TESTE v '/ vepco
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FEDERAL INTERIM STORAGE HRAC HULE'H} CFR B33 ) Fid APPI.:CATION
MAINTAIN GAPABILITY
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Figure 3-13. Schedule for the spent-fuel storage program. PRS-

3.2.2.4.2 Consolidation of Spent-Fuel Rods

Rod conscolidation involves the dismantling of the fuel assembly and rear-
ranging the spent-fuel rods into a more compact array. It represents a cost-
effective method for significantly increasing the capacity of storage pools
that have sufficient structural strength to safely support the added weight
and for reducing the number of shipments to disposal or storage facilities,

The DOE began its research on rod consolidation in 1980, when it con-
tracted for the design and fabrication of rod-consolidation equipment for
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gpent fuel from p.assurized-water reactors. In 1981, the DOk successfully
completed a cold Jdemonstration of thig equipment with » dummy assembiy. This
equipment was tha i modifisd to handle BWR gpent fuel for uge in an interagency
cooperative demor.stration program with the Tennessee “alley Authority, This
demonstration, to be completed by late 198%, involvesa he disassembly and
congolidation of 12 BWR assemblies stored in the Brewne Perry storage pool. A
final report of this demonstration will he issued in 14535,

In May 7983, the DOE issued a solicitation for co. -perative agreement pro-
posals for licensed in-~pool rod consolidation. One proposal was received, and
negotiations are under way, with an agreement expected hy the summer of 1985.
The actual schedule will depend on the negotiated scope of work. Thig new
agreement will supplement the rod-consolidation demonstration with the
Tennessee Valley Authority.

An objective of these cooperative programs is to make use of, and to de-
mondtrate the process of, amending a license granted under 10 CFR Part 50 to
permit the wet storage of consolidated fuel, The DQE expects that, after the
completion of these cooperative programs, an adequate data hase will have been
assenbled to allow the ligcensing of rod consolidation for commercial uge. It
is expected that, where physically possible, significant quantities of spent
fuel will be consolidated and that thig could result in a substantial increase
in the storage capacity'available at some reactor sites.

3.2.2.4.3 Federal Ifterim Storage : ’

The DOE expechts the increased efficiency of onsite spent-fuel storage
that is expected to result from the successful completion ¢f the fuel-rod
congsolidation and dry-storage demonstrations discussed in the preceding
section to be sufficient to preclude the need for Federal interim storage.
However, to comply with the Act and as a prudent backup in case unexpected
problems arise during the rpd-conselidation and dry-storage demonstrations,
the DOE developed an initial deployment plan to provide Federal interim
storage if -any utility reguests it and the Muclear Regulatory Commission
determines .that the utility is eligible undar 10 CFR Parts 1 and 93. The
initial deployment plan was updated and published in January 1985, It
provides a generic overview of the activities that must be undertaken to
deploy an FIS facility, including institutional and transportation isgues.

The specific site and type of storage to he used will not be determined
until there are clear indications that Federal interim storage will be re-
gquired., This will allow the DOE to tailor the site and the method selected to
provide the hest solution available at the time the need is identified.

The DOE has identified several storage technigques for consideration:

1. Hetal storage casks,

2. Drywéllé'(caissons below gradel,

3. Silos {concrete caissons abowve grade).

4. .Existing water poole at Federal sites.
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Techniques 1, ', and 3 provide passively cooled, drr-storage facilities
that can be deployet in modulssg; they ars currently being developad as des-
cribed in tha precesling section on spent-fuel research. The last option, the
use of existing Fedural water pools, is & currently authtrized operating stor-
age method requirir:y no further developmeni. Since the: - is no fiem indica-
tion when Faderal interim storagg will be required, if e.er. there is no fixad
time table for its deployment.

The Act requires that, if Federal interim storage :: establighed, it must
be handled as a stand-alone, full-cost-recovery program gsparate from the
permanent-disposal program established by the Act. The Act establishes a
separate fund {the Interim Storage Fund} that is to be acvtivated to receive
the fees charged to recipients of FIS gervices and from which the costs of
establiishing and operating the FIS program are to be paid. The Act also
requires the DOE to establish and update annuaily a achedule of the fees that
will be charged for Federal interim etorage if it is reguvirsd and to publish
them in the Federal Register. The DOE is carrying cut these requiremaents as
gspacified.

The funding plan for Federal interim storage has been developed to dis-
tribute the costs of the ssrvice eguitably among all users on a pro rata
pasis. Furthermore, the payment structure has been designed as a three-step
process to provide the resgources required for the FIS program when they are
needed. The f£irst step is an initial payment due at contract signing to cover
preoperational costs--including capital, development, and administrative
costs—and impact aid., Excess funds from this payment will be refunded with
interast if additional contracts are signed, resulting in a lower unit cost
for the service. The gsecond step is a final payment, due soon after each
waste shipment is made., to cover any outstanding adjustments in the initial
payment as well as projected storage-modula costs and cperating and decommis-
sioning costs. Transportation costs will also be billed to the utility as
Joon ag they are known. Finally, at the conclusion of the FIS program, a
reconciliation of all costs and revenues, inciuding the interest earned on
advance payments, will be made to determine what adjustments are needed to
angure that each user of Federal interim gstorage has provided hig pro rata
share of costs.

3.3 TRANSPORTATION
3.3.1 THE TRANSPORTATION SYSTEM

The ability to transport radicactive waste safely and economically is
eritical to the implemantation of the Act. Thiy ability is contingent on the
availability of the necessary equipment and a stable, supportive institutional
environment, The Act directs the DOE to take title to the spent fuel from the
ntilities at the reactor site and to be respongible for all aspects of its
transportation to storage facilities or repositories. Furthermore, the Act
requires that these transportation activities be performed by private industry
to the maximum extent possible.

In addition to the shipment of civilian waste, the DOE has the responsi-
bility for transporting high-level waste from defense activities to reposi-
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tories. Currently. all DOE shipments of radioactive meterials, including
defense wastaes, ars made in accordance with the applicable regulations of the
Department of Tranaportation {DOT} and NRC packaging st rdards as required by
DOE policy. Althecigh the framework governing the shiprunts of defense waste
to a civilian cepository has yet to be decided, the DOU regulations and NRC
packaging standards will continue to apply under any nrecadurss.

3.3.2 MISSION AND OBJECTIVES

In planning, designing, developing, and operating the transportation
system that can support the fulfiliment of its rgsponsibilities, the DOE is
faced with two major tasks that are parallel and complementary. One is pro~
viding for the full institutional development of the transportation system.
This includes working with Congress; other Federal agenuvies: States,
interested and affected Indian tribea, and local govermments; industry and the
utilities; and the public to address concerns about waste transportation and
to prevent or resolve to the extent posgsible the institutional iggues Lhat
could become impediments to the safe, efficient functioning of the system,
The other task is providing for tha technical or physical development of the
transportation systam, This includes defining the technical requirements of
the system and working with industry and other interested partias to ensure
that the various components are available when needed.

This section of the Mission Plan provides an overview of the program
policies and plans to complete both of these tasks. BHecause the transpor-
tation of waste is a focal point of interest to all States and localities
through which shipments will pasa, the task of institutional development 1is
discussed first. The information provided here will be amplified by two sup-
plementary documents, the transportation institutional plan and the transpor-
tation business plan, both of which are being developed and are scheduled for
relesase in draft form in the fall of 1985%. Eventually. as both documents
require updating and revision, the option of combining them into a single
interrelated transportation plan may prove advisable.

3,3.3 THE INSTITUTIONAL DEVELOPMENT OF THE TRANSPORTATION SYSTEM

Adequate types and quantities of equipment will not be the sole determi-
nant of the DOE's ability to transport nuclear materials under the provisions
of the Act: stable regulations and regulatory bodies and a supportive insti-
tutional environment will be equally important. By its very nature, the ship-
ment of radicactive material is a high~vigibility activity that elicits inter-~
est and concern beyond the immediste vicinity of a repository or a storage
site. Individuals who live along potential transportation routes--as well as
the State, tribal, and local officials representing them~~have &xpressed con-
cerns about the safety of shipwents. The DOE is committed to addressing and
resolving their concerns to the extent possible.

Wide-ranging and potentially ceonflicting jurisdictional responsibilities,

authorities., and interests must be recognized and addressed. Current Federal
requlations for the shipment of hazardous and radicactive material are de-
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signed to protect th.:r public health and safety and the g lity of the environ-
went., Commercial spent fuel and high-level waste will h: transported in ac-
cordance with all miplicable DOT and NRC regulations. S:rict ragulatory com-
pliance has been ar will continue to be the foundation ‘o the DOE's planning
to ensure safety in the transportation of radioactive wa. te.

Many States have adopted the Federal requlations {3 the transportation
of hazardous materials. (The governing requlations, 4% + “R Parts 100-199.
have heen promu’gated by the Department of Transportation under the authority
of the Hazardous Materials Transportation Act.} However, in recent years some
States and local jurisdictions have enacted regulations that have heen deter-
mined to be or are potentially inconsistent with the Federal regulations
established to promote a national transportation policy, These inconsis-
tencies must be resolved to ensure that waste shipments can be made in an
sfficiant manner; at the same time, the concerns of States., Indian tribes, and
local populationg about safety and emergency response must be adequately
addressed. The DOE sees its role in this regard as twofold. First. as an
agency with substantial experience and expertise in the field of radiocactive-
materials transportation, the DOBE will take an active role in working with
State, tribal, and local officials to identify and resolve public concerns.
Second, the DOE will work with other Federal agencies to determine what
changes. if any. should be made to the existing Federal regulations to make
them more responsive to public or intergovernmental concerns without affecting
national welfare and security.

In accordance with the requirements of the Act, the OCRWM will con-
tinually aggess the effects of its transportation plans and activities on all
affected parties. This will include generic analyses of the safety, environ-
mental impacts, and costs of transportation for wvaricus storage and repository
siting options. Such analyses are included in the draft environmental assess-
ments issued for the nine potentially acceptable sites for the first reposi-
tory. Moreover, as the site-selection process narrows, the effects of all
trangportation activitieg will be analyzed more specifically.  The findings of
transportation~specific environmental analyses will be included in the
environmental impact statement. '

3.3.3.1 Institutional Planning

The DOE recognizes that institutional concerns are complsx and often
interrelated-—and that they will influence technical decisions and strategies.
Issues are characterized by uncertainty and will frequently change in celative
importance as some are resolved and others surface during the evolution of the
trangportation system. Divergent views complicate resolution. and national
interests must be balanced against State, tribal, and local interests, In an
effort to foster an institutional climate conducive to issue resolution and
prevention, the OCRWM has initiated opportunities for dialogue with a widse
range of interested groups. These interactions have led to the identification
of a number of issues and the preparation of a series of discussion papers.
These papers., which are intended to serve as focal points for the exchange of
views and information, will become more detailed as common ground for agree-
ment grows. Focused digcussions should increase the knowledge and sensitivity
of all parties involved and help ensure broad understanding and support for
final decisions.

~0g-—



sanr08 2037

3.3.3.1.1 Institrtional Issuss

Seven isgues 5f identified concern are briefly di:russed below. As
commente are race.ved on the discussion papers, new i* vationg will be re-~
leased for further public consideration. The DOE hope: that this will elicit
a wide range of opinion concerning the various transp»ication issues. Other
isgues for which discusgion papers are being develope ! or will be develcped
include inspection and the enforcswment of regulations. ~ask safety, the trans-
portation of defenee waste, training, regulatory preemp’ ion and incongigtency,
infrastructure improvement, occupational safety, and funding mechanisms.

This igsue is a primary concern. Under existing procedures, the desig-
nated motor carrior of gpent fuel is permitted to select from routes identi-
fied as "praferred” by the Department of Transportation or the States. A
preferred route is {1} an interstate svetem highway, including beltways around
major cities, or (2) an alternative route selected hy a State routing agency
in consultation with other affected States and local jurisdictions and in
accordance with the DOT guidelines. The designation of alternative routes is
agsigned to the States becaugse a State has more knowledge of local conditions
than d¢ Federal authorities, and it alec has a broader perspective of overall
routing requirements than do local authorities. At the request of the State,
the DOE will assist, as practicable, in the identification and evaluation of
alternative routes in accordance with DOT gquidelines.

Once the carrier has selected the route for a specific shipment, the
route plan is provided to the driver of the transporting vehicle. After the
shipment has been completed, the carrier submits a report of the actual route
taken, including any variance from the preshipment plan, to the shipper, who
files the report with the Department of Tranaportation.

The DOE will consider a more formal program of routing assigtance to the
States in the future., An integral componant of the projected process will be
a coordinated effort with the DOT, the States, and Indian tribes to identify
the factors—--both generic and specific--that should determine routing selec-
tions. The routes selected must comply with all applicable requlations.
Through a cooperatively determined weighting scheme, a set of the most impor-
tant factors for evaluating specific routes will be established. Approved
preferred routes will be provided to the carrier and monitored by the DCE when
waste trangsportation begins.

In enforcing compliance with the routing requirements, the Department of
Transportation and the States have primary authority. However, there are a
number of ways in which the DOE currently supports routing-compliance efforts
and, as the shipper of record for the transportation of spent fuel to reposi-
tories, the DOE will continue these practices. Designated carriers will be
notified of the approved State-preferred routes and instructed that thesge
routes are to be used., The carrier will be required to meet all safety and
routing requirements and will be informed that failure to comply will result
in appropriate sanctions, including potential suspension {41 CFR 109-40.103.2}.
Federal and State reports of carrier performance, DOT records of actual routes
traveled, and DOE tracking of shipmenta will provide mechanisms by which
operations can be monitored.
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For rail shipments, there are fewer routing altarnatives than for highway
ghipments., Route stlection will consider the classificacion of the track and
the specific conditiong that exist at the time. The DO} intends, however, to
work with the railrvads, the States and Indian tribea, #: 4 the Department of
Traneportation to identify the benefits and detriments »i available rail
routee for waste shipments. As the shipper of record, l.e DOE intends to
engurg adequate control over guch factors as interchang: ~ointa and secondary
carriers.

The Mode of Transportation

The mode of transportation to be used in shipping waste to repositories
is another issue of high interest., The DOE believes it is prudent to maintain
the capability to siip by both rail and highway and is evaluating the capabhil-
ity of each option to meet its requirements. At this time, approximately two-
thirdg of the operating reactors have rail sidings. In additian to rail and
highway. the OCRWM will continue to evaluate the feasibility of water trans-
portation in terms of both safety and cost, More-complete information on the
barge cption is required to allow for comparisens with the read and rail
modeg, which are well documented.

A mixture of modes appears to offer the best assurance of operational
efficigncy., For example, if ono mode is affaected by labor or weather prob-
lems, an alternative mode could be used. In addition, competition between
modes will enhance the cost effectiveness of waste transportation. Which mix
of shipment modes will be most efficient will depend on factors that must be
addressed over the next several years: examples are the derequlation of car-
riers, the design and tha logation of the repositories, decisiong on the func-
tions of a facility for monitared retrievable storage, the costs and rigks of
each mode., and the development of new equipment, such as transportable gtorage
casks. The selection of sites for waste-management and disposal facilities
will signal decisions on which of the available modes and what mix of modes
would be the safest and the most efficient. The selection of modes will trig-
ger site-specific analyses of such related factors as facility and equipment
compatibility and methods of waste pickup and delivery.

Prenotification of Shipments

Some State and local organizations have expressed strong preferences that
they be notified in advance of each shipment to a repogitory. The DOE'sg
current practice is to provide State officials with generic prenotification,
The basis for the State preference appears to be the belief that shipment-
specific prenotifications would be beneficial to developing and maintaining an
emergency-rasponse and safeguards capability at the local level.

Pursuant to Section 117(c) of the Act, the Secretary of Energy is re-
quired to sesk to enter into a consultation-and-cocparation agreement with a
State or an Indian tribe that has a site approved for characterization or, if
requested, with a State or an Indian tribe that has a potentially acceptable
site for a repositary. Any such agreement is required to include procedures
under which the Secretary will prenotify the State or the Indian tribe of any
spent-fuel shipments entering its boundaries for disposal at the repository.
The DOE fully recognizes the desire of the States to be prepared to handle all
aspects of the spent-fuel shipments crossing their borders. To support this
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objective, the DOE is working with the requlatory agencisg to review existing
procedures and to datermine the changes--if any--that 7wve required for ship-
mentg under the A t., An example of this cooperative Pt Jeral effort ia the
joint DOT/DOE atudy in progress on prenotification., 71 = cutcome of this study
and ongoing technical analyses of the optimum methods cor tracking shipments
will influence the regulations governing notification procedures, In shipping
to repogitories. tha DOE will comply with the requlat.ons that are in effect
at the time of trarusport.

Emergency-Response Capability

An issue of concern to many is the adequacy of emurgency-response capa-
bility, for which the States and logal jurisdictions have primary responsibil-
ity. The DOE strongly supports the need to take whatever steps are necessary
to ensure that adequate smergency-responge capabilities exist along the
degignated routes. Accordingly, the DOE stands ready to support the States in
emergency-response planning and to assiat in emergency-regponse activities,
including training. The DOE believes this support provides the appropriate
level of Federal assigtance under current conditions.

The DOE has long played a central role in preparing for potential emer~
gencies. The DOE provides support to the Federal Emergency Management Agency
{FEMA}, which has been established to coordinate overall Federal emergency-
response activitiea, FEMA hag designated the DOE the cognizant Federal agency
for the development of emergency-response plans for the DOE's nuclear facil-
ities and matgrials in transit. The DOE is an active participant in the
Federal Radiological Preparedness Coordinating Committee, which recantly
published Guidance for Developing State and Local Radiological Emergency
Response Plans and Preparednews for Transportation Accidents (FEMA-REP--5,
March 1943). '

The DOE has also long provided direct support to Stake and local agencies
for radiological monitoring and assessment at an accident scene. [ts person-
nel will respond to requests from NRC licensees: Federal, State, and local
authorities; and private persons or companies, including carriers. Assisgtance
can be obtained from any one of eight DOE regional c¢enters, which can respond
to radiclegical incidernis on a 24-hour basis. Requests for aid are handled
directly through the DOE’'s regional centers or through an emergency clearing
houge called CHEMTREC (Chemical Transportation Emergency Center}, which is
sponsored and funded by the chemical! industry, The DOE, when requested, will
field the radiation~asgsistance teams appropriate to the problem.

In the case of host States for facilitieg developed under the Act, the
DOE will negotiate written agreements that will addregs agsistance and funding
for emergency-cesponse preparations. In other States, funding or assistance
in lieu of funding {e.g.,, training courses and equipment} will continue to be
available through FEMA or other Federal agencies. Examples of the type of
assistance already provided by the Federal Government are the emergency-
responge workshops for first responders sponsored by the DOE at various loca-
tions in the country each year as part of its compliance training program.
Detailed information about the coordinated Federal emergency-response effort
ig given in the Federal Radiological Emergency Response Plan. In addition to
existing support, the CCRWM will evaluate approaches for further asgistance to
the States in reinforcing their emergency-response capabilities.
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Safequards

Another concerr, of State and local governments and *“he public is the need
for safeguarding shipments of spent fuel and high-level 13tes to prevent
thaft., diversion, or sabotage. Since 1979, the Nuclear R-gulatory Commission
has had interim rules in effect for the protection of 1 csased spent-fuel
ghipments. Similar paysical protection requirements have been approved and
implemented by the DOE for existing program shipments. H.wever, the Commis-
sion is considering whether its rules ghould be revissd, because recently
completed research has demonstrated that the health conszquences of successful
sabotage of a spent-—fuel shipment would be much smaller than the consequence
egtimates that prompted the iscuance of the interim rules. Also in progress
is an NRC-sponsored study to determine what. if any, physical protection
requirements should apply for shipments of high-level waite, particularly
shipments with dose rates comparable to those of spent-fuel shipments.
Requirements, if needed, will be developed by the Muclear Regulatory
Commigsion and put into force before wastes are shipped to a repository, The
OCRWM will comply with whatever NRC shipment-protection requirements are in
force at the times when wastes ars transported.

Many questions have arisen concerning the liability for nuclear accidents
ariging out of activities conducted under the Act. The Price-Anderson Act,
which is the legal mechanism for dealing with liability concerns, provides a
comprehensive system of financial protection with many procedural advantages
ko the public.

The DOE has executed approximately 70 contracts with the owners and
generators of spent fuel and high-level waste. In these contracts, the DOE
agrees to take title to the material and provide transportation to, and dis-
posal in, a repository. These contracts also specify that the DOE will in-
clude an indemnity agreement based on the Price~Anderson Act in any contract
for the operation of a repository. The indemnity agreement will apply to nu-
clear accidents that occur at a contract location or in the course of trans-
portation to or from a contract location. Furthermeore, the disposal contracts
state that the indemnity provision will continue beyond the term of the dis-
posal contracts. The transportation of spent fuel from reactors will also be
covered by the Price-Anderson system administered by the Nuclear Ragulatory
Commission for commercial reactors. S8ince the DOE's indemnity agreemsnts pro-
vide coverage only insofar as coverage is not already provided by the finan-
cial protection required by the Commission, liability coverage for nuclear
incidents occurring in the course of transportation from a commercial reactor
will he covered by the NRC-administered system.

The Price-Anderson Act provides "omnibus" coverage; that is, it covers
any person liable for personal injury or property damage under applicable law
with respect to a nuclear incident. Therefore, indemnification is not limited
to the parties who have entered into an indemnity agreement with the DOE: it
is available also to suppliers, subcontractors, and transporters; to States
and local governments; and to the generators and former owners of spent fuel,
All transportation modes are covered. Even for a terrorist act that causes a
dispersal of nuclear material, liability is covered as long as the act occurs
in the coursa of transportation to or from a covered facility,
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Once liabili.ry hag been determined, $630 million (25 of March 1985--the
amount increases s new reactors come on iine} would b: readily available
through the nucle..r insurance poels under the NRC-admi-istered system. If the
DOE syatem were ¢ apply. after a determination of lic:ility, $500 million
would be readily available to c¢laimants for any one auiidant and would not be
subject to the availability of appropriated funds. r2cognizing the need to
provide for the remote contingency that claims may ex:red the limit, the
Price-Anderson Act specifically provides that "in the » -ent of a nuclear in-
cident involving damages in excess of that amount of agyregate liability, the
Congress will review the particularc incident and will take whatsver action is
deemed necessary and appropriate to protect the public from the consaquences
of a disaster of such magnitude."

Us¢ of Ovarweight Fquipment

State and local officialg are also concernsd about tha potential use of
ovarweight equipment for shipping and the effect of such equipment on highways.
The DOE hag a policy and record of full compliance with all Federal and State
limitations on vehicle weight and size. In general, these limitations are
intended to protect the nation's highway system from damage. However, con-
sidering the safety objectiva of minimizing the number of spent-fuel shipmanta,
the DOE, in supporting designs for future casks, will balance the benefit of
reducing shipments against the possible road damage caused by overweight
vehicles.

The DOE is investigating the potential of larger cagshs and will consider
their use if additional impacts to roads can be minimized. The use of any
overweight or oversized equipment will Dbe subject to review and comment by
appropriate State officials. Also, the DOE recognizes tha State as the
permit-issuing authority for shipments reguiring overweight or oversize equip-
ment over the national highway system,

31,3.3.1.2 The Transportation Institutional Plan

As a tool for coordinating institutional activities and for articulating
policies and positions on issues., the CCRWM is developing a transportation
institutiocnal plan. As envisioned, the plan will identify the institutions
that are affected by the development of a transportation system, provide gui-
dance in establishing an interactive communications network. and suggest
plansg, including schedules, for the final resolution of transportation-related
issues. Much of the general, preliminary work of developing the plan. inglud-~
ing the determination of its contents, has been accomplished, and many of the
prescribed activities have been initiated. The development of, and the inter-
action on, the discussion papers described above constitute part of the
process for developing the institutional plan. This process has been and will
continue to be helpful in defining the issues and identifying information and
policy needs. As overall programmatic decisions are made on such factors as
repository siting, the timing and siting of the MRS facilities, the waste-~
acceptance schedule, and disposal of both defense and civilian waste, the DOE
strategies for transportation can be defined more precisely. Final positions
on issues, determinations of risks and costs, and realistic schedules will
then become available for inclusion in the plan. The OCRWM currently projects
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that a draft version of the institutional plan will be a-ailable in the fall
of 1985, As conditione change and strategies svolve, il will be necessary to
release periodic upcates of this planning document. The aetails of coordina~
tion and communicat.on between the OCRWM and the other ¢ 'minante of the pro-
jected institutionsl network will be specified in the ir. titutional pian
itself, but a brief discussion of currently projected :tiutegies and activi-
tias is given below,

The OCRWM hag iduntified three major institutional critegories as de-
sirable componerts for a communications network: intergovernmental {Federal,
State, and tribal); indugtry and the utilities:; and the <2neral public. At
the Federal level, the DOE will gstrengthen its coordination with other Federal
agencied {e.g.,, the DOT, the NRC, and the FEMA) to avoid duplication of effort
and to identify and resolve, as early as possible, any regulatory issues or
deficiencies that could impede the transportation mission. A number of gteps
in this area have already been taken. A procedural agreement on packaging
certification between the DOE and the Nuclear Regulatory Commigsion haa bgen
completed. A memocrandum of understanding is baing worked out between DOE and
DOT program elements; in addition, the two Departments are cosponsoring a
Joint study of prenotification of hazardous material shipments, As noted in
the preceding discussion of issues, the DOE ig a participant in the emergency-
preparedness activities of the FEMA. The DOE intends to maintain active and
regular communication with the affected Federal agencies.

A forum for addressing the concerns of State and local officialg is pro-
vided for in the consultation-and-cooperation proceduree sstablished by the
Act for host States and affected Indian tribes. In addition, the OCRWM is
investigating the potential for informal cooperative agreements with access
and corridor States. Established contacts within Governors' offices, other
State agencies (e.g.., the legislature and public utility commissiona}, the
governments of Indian tribes and State and regional organizations will be a
primary element of the DOE's institutional network. Communication on a
regular hbasis will serve to acquaint the DOE with regional concerns and
interests regarding transportation as well ag to inform the States and Indian
tribes of Federal policies and plans. In addition to formal liaison, the
CCRWM will conduct workshops, prepare discussion papers, and correspond with
affected parties, including local governments and individuals, regarding
trangportation issues and other matters of concern. Finally. the OCRWM will
asgist Statesa and Indian tribes in interpreting generic and route-specific
trangportation analyses and will, to the extent practicable, incorporate
State-supported options in future efforts. Throughout the process of cask
development and subsequent system operation, the OCRWM will maintain con-
tinuing liaison with the utilities to promote appropriate use of Waste Fund
money and consideration of ratepayer interests. In addition, tha OCRWM will
work with business interests in developing the trangportation system to ensure
the proper balance of DOE oversight and management with the maximum use of
industry, as directed by the Act.

To reinforce effective communication, the OCRWM will develop resources on
waste transportation for use by State, tribal, and local officials; industry
and utilities; the news media; and interested members of the public. These
resources will include informational documents, technical reports, news-
letters, £ilms, public speakers knowledgeable about the DOE‘'s waste-management
program, and issue-oriented workshops. By providing adequate information. the
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OCRWM geeks to infc-m citizens and to clarify misunderstnndings on the safety
of waste transportation. By ancouraging comment on thau? vesources, the DOE
further seeks to promote constructive dialogue and to irwolve the public in as
many aspects of the. program as possible.

J.3.4 THE TECHNICAL DEVELOPMENT OF THE TRANSPORTATION S: 3TEM

In its future role as tha primary shipper of spent fuel and high-level
waste to repositories and storaga facilities, the DOE must enfure the avail-
ability of a supporting waste-~tranaportation system, The technical devalop-
sent of the system must be accomplished on time and with maximum participation
by the private sector. The system components to be developed include casks
and related equipmest; specialized onsite services at reictors, at destina-
tions, and possibly at truck or rail fleet maintenance facilities: and the
actual transportation procedures.

To assist in estabplishing the system, the OCRWM is producing a transpor-
tation business plan, which will be a summary document of expected business
relationshipg, responsibilities, and strategies, It will provide information
on contracting procedures, eguipment requiremants, budget information, and
other areas of interest to the business of developing the tranaportation capa-
bility. A preliminary business document., the Transportation Business Plan:
Strategy Options Document, was released in November 1984 to elicit comments
from industry and other elements of the private sector regarding a number of
potential business strategies. The comments received are being congidered
carefully and, where appropriate, will be reflacted in the draft business plan
scheduled for release in the gummer or fall of 1985. This document will
contain more-precise information then can be included in the Mission Plan and
thereiore should be consulted for detaiis on cask production, procurement, and
the like.

The scope of the hardware-development activity agsociated with establish-
ing the transportation system will be delineated by a number of assumptions.
With regard to long-range shipments to repositories, the DOE has signed con-
tracts with the utility owners to begin accepting spent fuel no later than
Januvary 3!, 1998, At the time of acceptance, the title to the spent fuel will
transfer to the DOE, and shipment will begin to repositories or other dasig-
nated TFaderal facilities, such as an MRS facility. In addition, the DOE will
accept defense wagte for disposal in the civilian repository aystem.

The DOE plans to rely on all surfaca modes of transportation {truck,
trall, and barge) for shipment. and intermodal transport will ba used where
practical. Generally a practice of shipping the oldest fuel first will be
followed. All spent fuel will have been aged at least 5 years. The spent
fuel will be shipped in compliance with all DOT regulations in casks that have
been certified by the Nuclear Regulatory Commission in accordance with 10 CFR
Part 71. Estimates of the number of annual shipments vary widely. depending
on agsumptions about the shipment modes, cagk capacities, and the function of
an MRS facility. If an MRS facility'is approved by Congress as an integral
part of the wasta-management system, approximately 100 truck and 10 trailn
shipments to the MRS facility and 2 cross-country train shipments to the
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repository per month would permit an annual transfer of 30u0 MIU of spent
fuel. Depending on the cask design, the number of shipmerta could be reduced
significantly, perhays by a factor of 2,

3.3.4.1 Technical Planning

The current strategy for the development and operatica of the transporta-~
tion gystem assumes that the DOE would be an active participant with industry
throughout the entire progess. Technical development will follow a multi-
phased approach designed to (1) allow for the optimum uge of research and
development, (2) avoid premature commitment of resources, (3) encoursge
private~-sector apprecaches to meet program needs, and {4) provide a framework
for evaluating progress in the acquisition of the transprrtaticn system,
Figure 3-14 shows the major activities and eatimated schedules tu meet long-
term trangportation reguirements.

The details of the multiphased approach will be included in the transpor-
tation business plan. The plan will help the DOE in itg interactions and com-
munications with the private sector on contracting plans, funding availability,
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and equipment requ .remsnts. Ip addition to informatic. on the timing and the
scope of majer proaurement agtions, the plan will inel:is plans for cask
development, proc.rement, and ownarship and for servic: procurement, The
strategy outlined in the busingss plan will evolve tht igh an iterative pro-
cess as the technical requirements of tha program bec¢an . more definitive.
Thigs strategy is described briefly below.

3.3.4.2 System Definition

Durinig the gsystem-definition phase, which is now in progregs, reguire-—
ments for the overall transportation system will be defined in terms of the
needs, capabilitieg, schedules, costs, and operating censtraints. The DOR is
developing informaiion about long-term shipments, such «3 the size, weight,
and other characteristics of waste forms; the quantities, timing, and destina-
tions of shipments: and handling constraints at origin, en route. and at deg-
tination points. Activitieg include estimating the number and types of casks
that will be needed to serve storage and disposal facilities, defining the
interface characteristics of casks, esgtablishing the key features desired in
modifications of existing designs ocr in a new generation of shipping casks,
identifying the physical interfacs requirements at the various reactor sites,
and continuing any raquired safety or development research.

The DOE will invite industry to develop deeign concepts for both truck
and rail/barge casks. Figures 3-15 and 3-16 are examples of the typss: of
casks that are expected to be developed. Performance and design specifica-
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Figure 3-15. [llustration of a 100-ton reference spent-fuel
transportation cask for shipment by rai! or barge.
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Figure 3-18. lllustration of a 40-ton reference spent-fuel transportation
cask for shipment by truck,

tions are expected to be sufficiently advanced to permit the DOE to issue a
request for proposals (RFF) by eacly 1966. Potential concepts from this RFP
will result in & new generation of the traditional reusable (transportation
only) casks, Future RFPs will look to more advanced multipurpose casks.
Multipurpose casksa could be used for storage, transpertation, and disposal.
Studies that will help to define the feasibility of the various cask concepts
are under way,

The new casks can be designed to carry a significantly higher payload
than the caske now in use, This is possgible because the fuel to be shipped
will be aged at least 5 years. The casks in current use are designed to ship
fuel that has been out of the reactor for only a few months and therefore
emits much more heat. In existing spent-fuel casks, the cylinder and the lid
are made of thick stainless-steel shells, which envelop shielding materials
like lead and depleted uranium. Current truck casks, which weigh approxi-
mately 25 tona, can carry only one assembly of fuel from a pressurized-water
reactor (PWR) or two assemblies of fuel from a hoiling-water reactor (BWR).
Existing rail casks, which weigh about 100 tons and have a much greater capa-
city than truck casks, transport 7 PWR assemblies or 18 BWR assemblies, It is
projected that the new designs could more than double the capacity of the cur-
rent casks.
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3.3.4.3 Engineerin; Development and Certification

The engineeriny development and certification phase for a particular cask
follows the establishment of feasibility for a cask conc .pt and the release of
development specifications, The DOE will invite indust. : proposals for the
engineering design and development, certification, pro o.ype fabrication, and
teating of the cask, Contracts will be awarded on the bawis of the best com-
bination of cost, schedule, and technical features, The industry contractor,
if directed, will test scale models and fabricate and te:: prototypes. Proto-
type testing wiil include the verification of operational capability, inte-
gration and standardization to meet reactor and repositiry compatibility re-
quirements, and verification of safety features. To obtain objective evalua-
tiong, the OCRWM is congidaring the option of the cask ti:sted by an indepen-
dent testing contractor who is not involved in cask development or by the
national laboratories.

Considerable flexibility must bs built into the packaging system to
accommodate many reactors and facilities with signifigant differences in
handling capabilities and waste forms. Consequently, engineering development
of a family of casks will be appropriate, Categories in the cask family could
include the following: B

1. Truck casks {25-40 tons).
2. Rail/barge casks (100-ton range!}.
3. Dual-purpose casks for transportation and_stdfage._"

4, Multipurpose "“universal® casks for transportation, storage, and dis-
posal.

5. Advanced-concept casks for shipment by rail from the MRS: facility.

The OCRWM expects that some standardization of critical: interfaces is
needad to minimize licensing reguirements and to allow for efficient opera-
tions at & repository or storage facility. Advanced techniques (e.g., robotic
handling) being devaloped today will allow a cask to be handled either
manually or by automated remote systems. These handling techniques require
some degree of standardization.

Since the responsibility for certifying a cask design will rest with the
industry contractor developing it, certification activities are included in
this phase. Each new cask system that is used for the transportation of spent
fuel and commercial high-level waste to a repository will receive an NRC
certificate of compliance before use. To receive this certification, the cask
must be able to pass a series of four sequential tests: a free drop from 30
feet onto an unyielding surface, a puncture drop from 40 inches, exposure to a
fire of 1475°F for 30 minutes, and immersion in water for 8 hours. During
this entire phase of engineering development and certification, the DOE will
consult with requlatory agencies on potential changes to tha regulations that
could affect cask development, '
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During the phase of cask-fleet procurement and cari:¢v negotiationg,
procurement activi-ies for repository and storage-facil -y operations will be
conducted, the fabricaktion of production cask units wil Dbe etarted, and
operating-pecrsoinel training programs will be developet. This phasge will also
include the operation of prototype units for the purpo & of evaluating equip-
meiit, contractual relationships, scheduling, and handiia: of cashks. The CCRWM
will be regponsible .Lor directing the operation of prototvpe unite and for
procuring prode :tion casks for repository and storage~facility operations.
This phase, when completed, will confirm the technical #nd economic adequacy
of the cperating aystems,

3.3.4.% Trangportation Qperationg

Phase 4, transportation opsrations, will include alli tasks needad to com-
plete required shipments {i,e.,, cask procurement, personnel training, mainte-
nance, transportation operations, and traffic management} and to plan for the
future development and improvement of trangportation capabilities. As the
shipper of record for spent fuel and high-level waste, the DOE will take the
lead role in directing thess aotivities,

3.3.5 TRANSPORTATION OPERATIONAL MANAGEMENT SYSTEM

The management structure and operational procedures that will be employed
to carry out the transportation responsibilitieg of the DOE depend in large
measure on the determination of what components and facilikties are integral te
the waste-management system and on the approach to be taken in contracting for
transportation hardware and services. As decisions are made in these two
areas, more definitive plans will be developed for the management of the
transportation gperations.

The DOE's well-established current transportation-management gystem and
wealth of experience in shipping radicactive materials will provide important
input into determining the :approach to managing the transportaticn required by
the Nuclear Wagte Policy Act. In addition, the experienca and capabilitieg of
private industry in managing the transportation of thousands of shipments of
radioactive and other hazardous materials will be factored into the operation
and the management of the system. As in all elements of the waste-management
program, the DOE will employ improved methods of quality control and quantity
assurance as well as cost control in the operation of the transportation
system.
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3.4 SYSTEMS INTEGRATION
3.4.1 INTRODUCTTIOM

As described 1.2 the precading sections, the waste-r. nagement system pro-
posed in this Mission Plan may consist of several compcicuts, including Ewo
rapogitories. a facility for monitored retrievable stor .ge (MRS), near-term
at-reactor storage by the utilities, potential Pederal ir erim storage (FIS),
and a trangportation uystem. The combination of these coiponents into an
integrated syaten will require the application of systems engineerving and
integration techniques similar to those used in other malnr technical programs.

3.4.2 OBJECTIVES AMD APPROACH

The objective of aystems integration is to ensure that the above-listed
componants are integrated into a waste-management system thabt is efficient,
safe, and on schedule, To achieve thig objective, the systems-integration
effort will--

1, Identify and baseline the requirements of the total system and main-
tain a current description of the wasts-management system that meets
those requirements, including the system components, functions, and
critical interfaces.

2. Enhance communication among the parties raegponsible for variocus sys-
tems components and functions in order to ensure compatihility and
the coordination of interfaces.

3. Develop and maintain the gapability to fully asssas alternative sys-
tems concepts and to determine how a change in one part of the system
will affect the rest of the system.

4. Conduct well-planned and well-covordinated systems studies and
recommend to the OCRWM Director improvements to the design of the
waste-management system, as appropriate.

5. Support the develcpment and testing of equipment or processes that
have the potential to improve the waste-management system.

3.4.3 BACKGROUND

The management of waste from its acceptance at the source (e.g.. a
reactor site) to emplacement in a repogitory will invelve major investments in
facilities, equipment, construction, and operationsg, Figure 3-17 illustrates
the various functions and facilities that could possibly be included ir an
integrated waste-management system. The operations include wet and dry
storage at: the reactor; truck, rail, or even barge transportation; near-term
interim storage at a Federal gite; the consolidation and packaging of spent
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fuel; and ultimate final disposmal in a geologic repogito~y. Each of these

oparations involves asalth, safety, and licensing issues :nd poses potential
interface challenge=s.

In order to have a totally integrated waste-managen nt system, it is
necegsary to congider the packaging and storage activifi¢; that are conducted
by the utilities and other waste generators before the :ranafar of the waste
to the Federal Governmnent. These activities will influere what equipment the
Federal Government will need to provide to transport tha -aste and what pack-
aging or repackaging operations may be necegsary at Faderal facilities,
Therefore, the waste-management system is defined to inciude the waste gene-
rators, distinguishing between the portion of the integrated system for which
the waste generators are respongible and those for which the Faderal Govern-
ment is reaponsible. The discussions that follow are concerned mainly with
the Faederal portion of the integrated waste-management sygtem.

SPENT FUEL HIGH-LEVEL WASTE

PWR | BWA COMMERCIAL|  DEFENSE

N_/

INTEQRATION CONSICERATIONS
TECHNICAL/INSTITUTIONAL

CONSOLIDATION.___
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™ TRARSPORTATION
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Figure 3-17. System integration considarations.

3.4.4 SYSTEM COMPONENTS

SYSTEM
JCOMPONENTS
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As indicated on the right side of Figure 3-17, the waste-management sys-

tem may consist of geveral components,
gtorage facilities at the'reactor sites.

The first component is the spent-fuel

The Act clearly makes the utilities responsible for the near-term manage-—

ment and storage of spent fuel.
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in a total waste-management gystem because the fual must be pagkaged for
transportation to Faderal facilities,

Federal intarim storage will only become a realit: if a certified need
arises, as discussed in Section 3.2.2. Interim gtoragr if required, will not
gignificantly affect the dasign and the operation of “h' whole waste-
management program, because the maximum amount of spar & fuel that would be
atored is 190C MTU,

As disgcueg.sad in Chapter 2 of Part I, the DOE will propose to Congress
that an MRS facility be an integral part of the syastem. Aas described in Sec-
tion 3.2.1, its primary function will be the control, receipt, and pachkaging
of waste for digposal. The repository {(gee Section 3.1} will emplace the
waste packages in a geologic formation. The lamst component of the
waste-management system is transportation, which is dipcussed in Section 3.3.

3.4.% SYSTEM FUWNCTIONS

The left side of Figure 3-17 shows the system fupctions that must be
accommodated in the integrated waate-management system, Current plans call
for spent-fuel assemblies to be disagsembled and the spent-fuel rods to be
consolidated hefore storage at an MRS facility or emplacement in the reposi-
tory.

Several packaging gparations may be necessary in the waste system, in-
cluding packaging for gtorage at the reactor site, for transportation, for.
temporary storage at an MRS facility, and for emplacement in the repository.
The cecordination and stamdardization of waste-package designs, to the extent
feasible, will therefore be considared,

The handling of the fuel assembliee, canisters, containers, and caeks
will require both remote and contact handling capabilities, using cranes and
various jigs, grapples, and other handling devices. The design of these de-
vices must be coordinated at all facilities to ensure compatibility with all
handling operations. The use of robots will be considered where appropriate.

Waste may be stored at two locations in the waste system: at the reactor
gite and at an MRS facility. Temporary lag storage may also be necessary at
the repogsitory if fuel is shipped directly from reactors to the repository.
Storage methods and equipment should be coordinated to the oxtent feasible.

The transportation of wastes may be by truck, rail, or barge, This func-
tion interfaces with all systsm components and with many States and locali-
ties not hosting one of the syestem facilities. The coordination of all
aspects of transportation-equipment design and system operations is essential
in the integrated system.

Emplacement in a reéoaitory ia the final function of the ﬁaste—management

system. It must be coordinated with other system functions such that the em—
placement can be performed gafely and effigiently.
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3.4.6 STRATEGY AN PLANNED ACTIVITIES

Each component of tha system could be optimized infividually. Howaver,
the optimun waste-.anagement system may not ba just the sum of its separately
optimized parts., Rather, it must be conaidered in it3  ubtirety to ensura the
integration of the parts into a system that meets all v uirements and is
optimized as a whola,

As noted in Lhe centar of Figure 3-17, there are se-eral factors that
must be consideced in the degign of an integrated waste-management system;
they include the technical alternatives related to tha 77sign of hardware and
facilities and institutional issues related to licensing, ownership of equip-
ment, division of responsgibilitias, emevgency response, and liability. Coor-
dination with the utilities, the Federal Government, States and Indian tribes,
and the industry iw necessary in designing and implementing an integrated
waste-management system. {ther considerations include Lhe standardization of
waste canisters and handling equipment to the gxtent feasible, tha optimiza-
tion of the whole systam to the extent feasible, assurance of compliance with
health and safety regulations, minimizing the cost to the ratepayer, and the
scheduling of all systems activities such that required mileatones are met and
the waste system is implesmented on time.

The strategy for enguring that a gafa, raliable, efficient, and cost-
effective waste-wanagenent system is designed and implemented is aas tollows;

1. Prepare and implement a systems-engineering process that identifies
(a) the systems-engineering procedures necessary for developing and
designing the system, (b} the organizational responsibilitigs for
implementing the procedures. {(¢) the required documentation, and {d)
the procedures for controlling changes or ravisions to the sayetem.

2. Identify the tachnical and institutional requiremente that the inte-
grated waste-management system must meet and maintain a ¢urrent de-
scription of the integrated system that meets those requirements
efficiently, safely. cost effectively, and on hLime.

3. Identify and evaluate alternative systems concepts that offer the
potential for reducing risk, incraeasing flexibility., lowering costs,
and enhancing the ability to meet desired schedules.

4. Assess the affects of propbsed changes in one part of thelsystem on
the design and operation of the whole system. Ensure that all system
components and functions are properly interfaced and coordinated.

5. Where neseded, design and test innovative components and equipment
that appear to offer significant potential for improvements to the
whole waste-management system.

The DCE is developing a systems engineering management plan directed at
satisfying the strategy outlined above. This plan will identify and document
the procedures and responsibilities necessary for the engineering of a major,
complex system., These procedures are essentially the application of OMB
Circular A~109, "Major Systems Acguisitions," and DOE Ocder 5700, "Major Sys-
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tems Acquisitions.” A system requirements and descrip'!ion document ia aleo in
preparation., This document will define the overall retuirements of the waste-
management systes and describa the current design of tie integrated waste sys-
tem that meats tlwse requirements. It is unlikely th. " the overall gyatem
requirements will changs. However, the description o. the total system that
fulfills those requirements may change ay the design- .f its components are
further definad. As the system design changes, this ocument will be updatad
to reflect the new approved systems concept. It will 190 be controlled as a
bageline document for the program, Key officials reprezenting each part of
the OCRWM program will participate in the development and updating of the
document to ensurs continuing ceordination among prog-am participants,

For the assesasment of alternative approaches, thr2e activities have been
initiated. First, the DOE iasgued a competitive solicitation called a Program
Research and Development Announcemsant (PRDA) in 1984. Its objective was to
invite utilities and industry to identify and develop technical and institu-
tional alternatives for the near-tarm and long-term handling, packaging, ship-
ping, and storing of spent fuel in ways that could facilitate or minimize
handling and packaging for final disposal. Thus, the expenditures of time,
effort, and costa throughout the back end of the fuel cycle could be minimized
while possibly providing near-term benefits to the utilities in safely and
efficiently solving storage problems. Concepts for standardization that could
lead to additional economiee were to be considered to the maximum extent prac-
ticable. Emphasis wae placed on waste packaging and handling in an integrated
system and on determining how an improvement in one part of the eystem will
affect the total system in terms of cost, safety, and licensing.

The PRDA was igsuad on March 15, 1984, and proposals were received on May
15, 1984. The proposals covered a variety of ideas. Some were innovative,
while othery were for improvements to existing concepts.

Six contracts were awarded. These contractors are studying several
unique systems ideas, including multipurpoee casks and canisters, centralized
and regional packaging facilitiee, and compact, portable dry rod-consolidation
equipment.

S8econd, in addition to the studies initiated under the competitive soli~
citation discussed above, additional supplementary studies are being identi-
fied and will be conducted as necessary. Thase studies will concentrate on
ideas that are not being addressed by the PRDA studies but appear to offer
potential benefit to the integration of the system. Studies have been initia-
ted to assess the benefits of rod conselidation to the whole waste-management
system, to determine the effect of extending the burnup of fuasl on the waste-
management system, and to define strategies for waste acceptance. {QOther stud-
ies will be initiated as deemed appropriate. Various techniquas of decision
analydis, such as probabilistic analysis, are being investigated and will be
used as appropriate. Value-engineering techniques will be considered as a
method of cost control in the design and constructien of the various com-
ponents of the aystem,

Third, a systems computer model has been developad for use in cost and

logistics sengitivity analyses. Along with other subsystem models, this model
will be used to study how changes in one part of the waste-management system
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will affect the cost and logistics of the system as a whola. The cost data
for these analyses w 11 be cbtained from various DOE proc:ams and will be kept
current. A peer review of the model is being conducted !~ a gelect group of
industry experts. Their comments will be valuable for irn-oving the model for
future use,

After the systems studies. new. innovative equipment may be designed and
tested. An example of such eguipment could be the rod- cusolidation equipment
for use at an MRS facility or a vepository.

All systems-integration studies and analyses will be monitored by UOE
officials representing each program area to ensure that the unique features of
these programs are properly integrated. Periodic progress reviews will be
conducted. Industry representatives are invited to participate in these re-
views, Representatives of the Edison Electric Institute and the Electric
Power Research Institute have pavticipated in past reviews and have offered
valuable comments and suggestions.

3.4.7 COORDINATION AND INTEGRATION OF RESULTS WITH OTHER PROGRAMS

While gystems studies are being conducted. existing design efferts in the
various program areas {repository, monitored retrievable storage, and trans-
portation}) will continue. As the results of such studies indicate that
changes should be made, such changes will be incorporated. with the approval
of all affected parties. The systems requirements and description document
will be updated as necessary to reflect the currently approved systems de-
scription, It will be used by the various program areas to redirect. if
necessary, current desgign efforts. Figure 3-8 is an illustration of the
systems-integration program logic.

HESULTS QF
FUPPLEMENTARY
sTUDIES
PROPOSE i
CURRENT AEAULTS OF A »\Tlouss ?0";(;'?: ::;308?:;3:1“
REFEREMCE REPOSITORY, MAS, EVALVATION SUMMTTED TO REVISED DESIGNS
[ —i TRANSPORTATION b—»| oOF aLL -y i REFERENCE J—m]
CASE SRD STEERING GRDUP/ {REFOSITGRY,
DESIGN INFORMATION CHANGE CONTROL SAO MRS
ACTIVITIES 7O DATE : .
BOARD TRANSPORTATION;
AESULTS RESULYS OF
OF PRDA ADDITIONAL
STUGIES BUPPLEMENTARY
STUDIES AS NEEDED

O1LE-DOON 4710/ 05

Figure 3-18. The iogic for the systems-integration program.
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Figure 3-19 presents the near-term schedule for systems-integratfion
activities and shows huw they will contribute to key act.vsitiea of other pro-
gram areas {(repositrvy, monitored retrievable storage, avd transportation). A
key date in Figure :-19 is late 1985, by which time the :2aulta of the PRDA
studies. the results of the supplementary studies, and ::#& results of sensiti-
7ity analyses w:ill have heen brought together to produce a series of inte-~
grated analyses of the back end af the nuclepar fuel cyrlv. incorporating new
concepts, as appropriate, The results of these analyses will be incorporated,
as appropriate. in modifizations of the reference systenm lesign. This infor-
mation will be available well before the DOE is scheduleq to begin license-
application designs for the repository and the waste package and before final
designs for transportation casks are developed,

Progress made in developing the information hase for transportation will
be available and incorporated into proposed modifications to the system re-
quirements and description document. In parallel, some results of the storage
research and development program wi'l algo be available. While the DOE's re-
port on monitored retrievable storage will have been submitted to the Con-
ygress, appropriate design changes could be submitted ag an amendment to the
report.

It is expected that some reactors will begin to have storage-capacity
problems by about 1990. By that time, howaver, the total system should be
well enough defined to allaw the DOE to provide guidance to the utilities that
is fully compatible with the integrated waste-management system,

In practice, the discrete lines of Figure 3-19 are symbolic in that kthere
1s. and will continue to he, an interchange of knowledge and information among
the several program areas. In the short term, the accumulating information
under the PRDA and supporting studies will be available continually for the
advanced conceptual design of the waste package, for the concaptual design of
the repository, and for use in preparing the MRS report to Congress. For the
longer term, beyond 1985, systems analyses will continue, drawing as required
on the private sector and on DOE contractors, in order to improve the overall
effectiveness of the system. The revised system requirements and description
document will serve to organize and control the tntal waste-management system,
not only through the timeframe of Fiqure 3-19. hut also through the design and
construction of the ultimate system components.

3.4.8 THE WASTE-MANAGEMENT SYSTEMS UNDER CONSIDERATION

This section discusses the two concepts for a total waste-management
gystem that were presented in Chapter 2 of Part I. Either concept would ful-
£ill the requirements and the intent of the Act and would be integrated into
an efficient, safe, and timely waste-management system, to the extent practi-
cable. However, the DOE believes that one system offers significant advan-—
tages over the other.
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Figure 3-19. Systems-integration schedule and interfaces with other program activities.
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3.4.8.1 The Autho-ized System

The principa} components of the authorized inlegra:ec waste-management
system are the waste gengrators {primarily reactors), t e geologir reposi-
tories, and the transportation system that links these compongnts with each
other. The packaging and handling operations associa e’ with each of these
components must also be integrated for the efficient (araticn of the entire
system,

The gpent fuel that will be accepted by the system for geologic dieposal
may be .either intact assemblies of various types op caristerg of consolidated
spent-fue! rods. The spent fuel will be shipped directly to the repogitory
Erom storage pools at reactor asites. Solidified high-level wagte will algso be
shipped directly to the repository from the sites at which it is generated.
Shipments will be made hy rail, truck, or barge, using specially designed
shielded transportation cashks that comply with applicable safety regulations.

The surface facility of the repository will consolidate and paukage spent
fusl from commerrial reactors before parmanent disposal.

The accsptance of waste will begin with the initiation of'repository
operations. The first geologic repository is to begin limited opseration
{phas¢ 1} by no later than January 31, 1998, The gystem will be designed to
eventually receive spent fuel at or near the projected rate of commercial
spent~fuel generation, The second repository-would start opprating about 8
years later. ' ! '

Generators of Spent Fuel

Nuclear power utilities will continue to store spent fuel at their com-
mercial nuclear reactor sites until the Federal waste-management system is
available to accept the fuel. The spent fuel stored at various reactor gites
will differ in its physical, thermal, and radiation characteristics because of
differences in fuel-assembly designa, the burnup in the reactor, the storage
techniques used by each utility, and the duration cof at-reactor storage.

It 13 expected that most of the spent fuel that ig accepted into the
Federal system will come directly from reactor stcorage pools. However,
because of the possibility of limited storage-pocl capacity at some reactors,
some utilities may pursue the option of storing spent fuel outside their pools
in licensed dry~storage casks until the fuel is transferred to the Federal
Government, As discussed in Section 3.2.2, the DOE is cooperating with
utilities in demonstrations of licensed dry storage, and it is expected that
licensed casks would be available to industry within the next few years. The
utilities are also investigating rod-consolidation procedures. which represent
another method to significantly increase the capacity of some storage pools.
Therefore, the spent fuel will be accepted into the Federal part of the system
either in the form of intact fuel assemblies or canisters of consolidated rods.

The utilities will be respopsible for loading their gpent fuel into

licensed transportation casks provided by the DOE, The DQE will then accept
title to the spent fuel at the reactor site and transport it to the repository.

-120-



g 0208 2054

Generators of High-invel Waste

Liquid commercial high~level radioactive waste is a igsidual product of
the reprocessing of spent fuel for the recovery of usefi ' materials, Only a
small amount of commercial high-level waste currently e: ets. This waste is
2tored in tanks at a closed commercial plant located a- {'28t Valley, New
York., After being solidified and prepared for transpo. ::tion, the waste will
be shipped from the Yest Vallay site to the repository.

Defense high-level waste is being generated at several DOE facilities,
such as thoce located near Savannah River, South Carolirs; Richland, Wash-
ington; and Idaho Falls, Idaho, This waste will be solidified at the genera-
tion sites into a waste Form acceptable for permanent isolation and then ship-
ped directly to the repasitory.

Geologic Reposgitory

The geologic repository is designed to provide for the permanent disposal
of spent fuel and high-level waste. At the repository, the waste will be
amplaced in a suitable host rock at depths of 1000 to 3500 feat below the
surface, depending on the rock. The repository will bae licensed by the
Nuclear Reqgulatory Commiesion.

When fully operational, the repository will be capable of receiving and
emplacing the equivalent of about 3000 to 3400 MTU per year.

As illustrated in Figure 3-1, the repository will consist of both surface
and underground facilities. It will be squipped to receive, handle, and em-
place undsrground all of the spent fuel and high-level waste. The main opera-
tions performed in the surface facilities of the repository will consist of
{1) receiving and ingpacting the waste, (2) consvlidating and packaging spent
fuel, and (3) overpacking high-level-waste canisters, if necessary, with dis-
posal containers.

The underground facilities will congist of access shafts or ramps, cor-
ridors, and waste-emplacement roomg. The waste will be lowered underground
and emplaced into boreholes drilled into the floors or the walls of the em-
placement rooms. The waste will be fully retrievable until it has been demon-
strated that the repository is performing within the guidelines set by NRC
regulations, The underground facility and shafts will then be closed and
sealed, and the surface facilities will be decontaminated and decommissioned.

Current plans call for a second repogitory to be in operation in the year
2006. '

Transportation

The transportation system will have the capability to transport waste
from the waste generators Lo the repository. All waste will be shipped in
licensed casks designed specifically for that purpose. Thae DOE will agsume
responsibility for transportation. Depending on the circumstances, waste will
be shipped by rail, truck or barge.
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shipments will consist of both consolidated and nconsclidated spent fuel
as well as solid:fied high-level waste. The private t2ctor will be relied on
to the maximum ¢ tent possible for cask development a-d kransportation opera-
tions. Any func'.ions performed by the private secte: will be conducted in
accordance with the appropriate ligensing requiremeni

Tha caghks for each transportation mede will be iezigned Le accommedate
alternative waste forms and canistered waste configusi tions, Conceptual dia-
grams of trangportubion casks are shown in Figures 3-1: and 13-16,

3.4.8.2 The Ilmproved-Performance 3ystam

The improved-performance system includes an MRS Zacility as an integral
part of the waste-management system. In this system, all or most of Lhe spant
fuel will be shipped directly from reactor sites to the MRS facility. How-
aver, gpent fuel from reactors located close to a rapesgitory but an appre-
ciable distance from the MRS facility may be shipped directly to the reposi-
tory. Solidified high-level waste could be shipped diréctly Lo the repoaitory
from ths sites at which it is generated or to the MRS farility, where it may
be combined with other wastes for shipment to the raepository.

The MRS facility will conseclidate and package spent fuel E£rom commercial
reactors before shipment to the geologic repository for parmanent disposal.
In addition, the MRS facility will provide temporary storage for waste
received by the DOE and awaiting shipment to the repository. The length of
time for which spent fusl will be astored at the MRS facility will depend on
repository operating factors, such as the tims of atartup, waate-acceptance
rateg, and thermal design limits. Shipments from the MRS facility to the
repogitory may be made in unit trains or barges to minimize tha number of
shipmants,

The flow of waste from the waste generators to an MRS facility and a
repository is illustrated in Figure 3-20., The MRS facility will have a finite
lifetime. After all the waste has been emplaced in the repository. the MRS
facility will be placed in caretakar status, capable of receiving waste from
the repository in the unlikely event that the retrieval of the waste is necesa-
sary. After the retrievability period, the MRS facility will be decommis-
sioned and removed from the site. The improved-performance concept is
illustrated in Figure 3-21.

In the improved-performance system, the acceptance pf waste. could begin
with the start of MRS facility operations as early as 1996. The aystem will
be dasigned to receive spent fuel at or near the projected rate of Lommercxal
gpent~fuel generation by 19%48.

The difference in functions and charecteristics of each of the components
of the improved-performance system from those described preu;ously for the
authorized system are. described below.

~122-



.

\é 100 TRUCK AND 10 RAIL BHIPMENTS

PER MONTH {10,000 INDIVIDLIAL
AGBEMELIES PER YEAR = 3000 MTU PER YEAR)

AEACTORS
 STORAGE UNTIL WASTE SYSTEF BEQING
OPERATION
» PACKAGING FOR TRANSPORT TO MRS
& FERDERAL ACCEPTANCL

MRS FAGILITY REROILTOAY

* MAMABING AT nw;'mn P ACCEPTANCE s EMPLACEMENT R
. scHEHUaIP  ANG 60 nntou.ma | LONG-TRAM CONTAINMENT . .~
TRANSP O MY, DT
o SEREOHIFT, INSPRGTION, AND
ACCOUNTING

& CONSOLIDATION, PACKAGING, AND
CONDITIONING FOR DIBPOSAL
* MONITORED RETRIEVABLE BTOPAGE FOR
A5 LONG A WAY BE NECESSARY
» GONTROLLING TAANSRORT TO
. ::::::::: CABK SERVIGING AND ABBREVIATIONS:
nmm!uan&: MAS  MONITORED RETRIEVABLE BTORAJE
* SPECIAL PACKAGING, REFAIR, AND 8f SPENT FUEL
TESTIHO MIU  METRIC TONS OF UHANILIM

o Figure 3-20. Distribution of waste-management functions within an “integrated” sysjem.

R R

Generators of Spent Fuel

In the authorized system, the utilities must store the spent fuel until
the repository is operational. The receipt rate will depend on the rate at
which the repository can emplace the waste, In the improved-performance sys-—
tem, the receipt rate from utilities is not limited by the emplacement rate,

because the fuel goes to the MRS:facility: _f r packaging and temporary storage.
if necessary. i

Generators of High-Level Waste

J¥n the improved-performance system, commercial and dafenae high-level
waste will bs handléd in exactly the same way 43::-dgscr1bed ‘for the authorized
-system except thaf i:ha transportation routing may. be via tHe MRS facility so

that the high-level waste shipments to a re}gository can be comb1ned with a
spent-fuel shipment. Wit

Monitored Retrievable Storage

In the improved-performance system, the MRS fa'cii}_.i':ty J'fé an ir{;_egf_al part
and will perform most if not all of the packaging operations previously des-
cribed for the surface facility of the repository. In particular, the MRS
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Figure 3-21. lllustration of the improved-performance-system concept {continued).
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facility will (1) .aceive spent fuel from most or possitly all reactors;

(2) conaolidate and package the fuel. including overpac':ing with disposal con-
tainers for perma-sant dispopal in a repesitory, unless further studies show
that overpacking thould be done st the repository; and '3) temporarily store
the fuel pending shipment t¢ the repository. The MRS . wility will be
licensed by the Nuclear Ragulatory Commigsion. The dns’gn storage capacity of
the facility will be limited.

The MRS facility will be located centrally with respoect to the reactors
to be sarviced. It will be designed to receive spent fuel at a rate of about
3000 MTU per year, On arrival at an MRS facility, spent-fuel assemblies will
be removed from the shipping cask. Each fuel assembly {unless already con-
golidated} will then be dismantled, and the fuel rods will be consolidated and
loaded into canisters. These canisters will be capped, filled with an inert
gas, welded shut, inspected, and readied for further hindling or packaging
operations. The hardware remaining from the disassemb.y operation will be
compacted and loaded into similar canisters.

Canisters that are to be stored at the MRS facility will be removed from
a hot cell in which remote fuel-handling operations are performed and then
stored in dry storage casks or possibly dry wells. Figure 3-7 {see Saction
3.2.1) illustrates a concept of the MRS facility and dry-cask storage. Vault
storage at the MRS is being evaluated,

The spent-fuel canisters will be loaded into licensed transportation
casks and shipped from the MRS facility to the geologic repository. It is
assumed that dedicated traing will be used. The MRS facility may also repair
damaged containers received from the repository. As already mentioned, the
lifetime of the MRS facility will be limited to the period necessary to
support the emplacement of waste in the repository and the specific psriod
during which the waste is to be retrievable from the rapository.

Geologic Repository

With the MRS as an integral part of the waste-management system, the main
operations performed in the surface facilities of the repository would be re~
duced to {1} receiving waste and (2) inspecting the waste containers received’
for emplacement. Additional operations that may be performed in the surface
facilities are (1) the ingtallation of gpent-fuel disposal canisters if neces-
sary and if not done at the MRS facility; (2) overpacking of high-level-wagte
canisters with disposal containers, if necessary and if not done elsewhere,
{3) repair of any damaged waste containers that are received if not sent back
Lo the MRS facility for repairs, and (4) possibly packaging for disposal the
fuel received from nearby reactors. The interface between the MRS facility
and the second repository cannot be defined at this time, because it will
primarily depend on the locations of the MRS facility, the second repository.
and the reactors being served. The necessity for a second MRS facility will
be evaluated ‘when the site of the second repository is selected.
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Transportation

Spent Ffuel will b« ktransported from reactors located in wvarious parts of
the country to either an MRS facility or a nearby repositor., as well as be-
tween the MRS facility and the repository. Solidified high level waste will
be either transported directly toc a repository from the s5.%i3 at which it was
produced or to the MRS facility for combination with othe:r waste formg, Since
the spent fuel will be conzaolidated at the MRS facility, pa. ‘tages of consoli-
dated fuel can be shipped in unit trains, thereby minimizine the number of
shipments to the rapository.

Conclusion

The improved-performance integrated waste-managemant system will satisfy
the requirements of the Act and appsars to be a significant improvement over
the authorized system. Further details of the system and plans for its imple-
mentation are being daveloped. This improved system can be implemented only
if the Congress authorizes an MRS facility, The DOE plans to request such an
authorization in January 1986. A more detailed discussion of the MRS facility
is presented in Section 3.2.1 of this chapter.
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Chapter 4

INSTITUTICNAL PLANS AND ACTIVITIES

The mission of the institutional program is to support the overall pro-
gram goal of establishirg a safe and environmentally acecept.nle system of
facilities, equipr:nt, and operations for handling, transporting, storing, and
disposing of spent fuel and high-level waste.

To ensure full participation by States and affected Indian tribesg in the
implementation of the DOE's waste-management program, the Act sets forth one
of the most comprehensive outreach and involvement plans ever mandated by Con-
gress. The major features of the Act in this regard inclucz extensive provi-
sions for notifying affected parties of the DOE's planned activities and
soliciting their commeants; consulting and cooperating with States and atfected
Indian tribes and committing plans for such interactions to written agree-
ments; assesasing the effecta of program activities on States. affected Indian
tribeg, and localities at frequent intervals throughout the program; and pro-
viding for a gubgtantial commitment by the DCE to avoid, mitigate, or compen-
sate for any negative impacts,

The DOE is committed to follow both the letter and the spirit of the law
to ensure a full and timely flow of information about the program to all af-
fected parties and to provide frequent opportunities, both formal and infor-
mal, for the fullegt possible participation in the program. The achievement
of thig goal depends on developing and maintaining information and interaction
programs that meet the needs and address the concarng of States and affected
Indian tribes, local governments, affected citizens, the general public, and
other intarested parties.

The DOE's information and interaction programs will demonstrate its com-
mitment to--

1. Conduct activities in an open environment,
2. Listen to and understand the concerng of interested parties.
3. Activaly involve affacted partieg in the program.

4, Execute faithfully the intent of Congress as expressed through the
Act.

5. Provide equitable treatment for all parties affected by the implemen-
tation of the Act,

Toward these ends, the DOE is developing an institutional program that
has three related elements:

1, OQutreach and participation: activities to ensure that accurate,
understandable information about the program is communicated to
interested parties and that affected partiee are involved in the
program.
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2. Consultation and cooperation (C&C); activities agsociated with
negotiating and implementing formal consultat.:n-and-cooperatien
agreemant: that will establish the foundation {1 interaction with
States anl affected Indiarn tribes.

3. Sociorconomic analysis and impackt mitigation® , ztivities ko ensure
that affected parties are ackively involved .. the planning of ef-
forts to argessa the impacts of program activiz =8 and to eliminate,
mitigate, ws compensate for any negative impact <.

In carrying out khe waste-management program, the UOE will also ensure
cloge and tfrequent interaction with other Federal agencies with responaibil-
ities under the Act.

4.1 OUTREACH AND PARTICIPATION

4.1.1 GOALS AND INTENTIONS

Successful implementation of the waste-management pragram requires an
informed and involved public, especially in those States and communities that
may host a facility or may be along transportation routes. The better tha
public is informed, the bettar able it will be to participate congtructivaly
in planning the program, Through clcge and frequent intaeraction, the concerns
and interesgts of all affected parties can be identified and addressed in a
cooperative manner. Toward these endsg, the DOE will endeavor L£o--

1, Identify the changing information neads of Governors, State legisla-
tors, the governing bodies of intergsted and affected Indian tribes,
local governments, industry and envirgnmental groups., other inter-
ested organizations, and the general public as the waste- manaqement
system is defined, designed. and implemented,

2. Communicate accurate, understandable information about the program to
these groups.

3. Encourage: the active involvement of interested and affected parties
in the program.

4, Interact Wlth Congress to report on the status of the program and
respond to requests to answer inquiries from constituents.

4.1.2 IMPLEMENTING PLANS

Outreach-and-participation goals will be realized through the follow1ng
major activities:

1. Discussing information and interaction needs with:States, interested

and affgcted Indian tribes, local representatives, and other:
intersated parties.
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2, Developing fucility-specific outreach-and-participation programs
bagsed on inp.t received from interesgtad parties.

3. Maintaining n efficient system for responding Le¢ information re-
queste and «ther correspondence.

4. Conducting regular, meaningful briefings for in-ecested parties,
including the Congress.

5. Holding informal, interactive information meetings and workshops.

6. Publishing materials and developing and presentiny educational pro-
grams ahout the program.

7, Staffing community information offices.
8. Conducting formal hearings and soliciting public comments.

9. Providing financial asgistance to particular groups to facilitate
their participation,

Discuggions with Affected Parties

In the States that may host a repository or storage facility, DOE offi-
cials will hold discussions with State, tribal, and local representatives
before 2ite characterization to gain a firsthand understanding of major pro-
gram issues, information needs, and desired opportunitiss for input into pro-
gram decisions., For example, the DOE will work with these representatives to
identify the types of program information they would like to receive during
the characterization of a candidate site for a repository and the form in
which they prefer to receive it {e.gq., small meetings, fact sheets, progress
reporta, or briefings}. The DOE will also ash these representatives to
specify how they would like to provide comments on program activities (e.g..
small meetings, workshops, hearings, written comments}.

Facility-Specific Outreach-and-Participation Plansg

The information received during informal discussions with affected
parties will be used to design outreach-and-participation activities that meet
the needs of parties affected by the potential siting of a repository or a
gtorage facility. These activities will be detailed in a facility-specific
outreach-and-participation plan that will be available to the public. The DOE
will also ask these parties to comment, on an informal and continuing basis,
on the effectiveness of these information and participation activities. For
example, during the sita-gelection process for a repository, DOE officials
will hold further discussions with affectaed partias to determine additional
information and interaction needs during the construction and the operation of
the repository.

Responding to Information Requestgs and QOther Correspondence

In addition to its efforts to identify information needs through dis-
cusgions with interested groups. the DOE will regpond to requeste for informa-
tion from Congress, State and tribal officials, local citizens, representa-
tives of interested groupsa, and the general public. To ensure prompt
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responseg to requests for information, the DOE is developlng a computer-based
data atorage and ret.ieval gystem to organize and track its responses to
information requasts,

The DCE will also analyze the information in the gy :tam to determine
arean of particwvlar public concern. The DOE will call ¢« the expertisa of
such organizations as the National Governors' Associat o, the National Con-
ference of State Legislatures, the National Congress o. merican Indians, the
Western Interstate Ernergy Board. and the Southern Inters xte Energy Board to
facilitate the Tlow of information to the public and te r2:spond to questions
and concerns about the program. Such assessments will enable the DOE to im-
prove the r~ontent of its briefings, meetings, and publirations.

Briefings

As the DOE meets project milestones, it will brief Congress, State and
tribal officials, local citizens and officialg, rspreseutatives of other
interested organizations, and the public., Tentative briefing schedules will
be developed after discuesions with affected parties and will be specified in
facility-specific outreach and participation plans. The DOE will provide
advance notice of such briefings to State, tribal, or local representatives
and seek their recommendations on how to schedule and etructure briefingeg in a
way that best meets identified needs. The DOE will algo respond to requeste
for briefings on plans for administering the waste-management program.

Meetings and Workshops

To engure that all interested parties have access to program plane and
have an opportunity to shape these plans, the DOE will respond to requegts for
meatings by interested and affected parties and may initiate meetings asg
well. These meetings will be directed toward the following:

1, Establishing a sound working relationship batween the DOE and the
affected communities,

2. Providing information about how the DOE is attempting to address the
concerns of 3States, Indian tribes, and local communities.

3. Providing program status reports and answering specific questions,
4. Identifying and resolving concerns about the program.

For example, the DOE will meet with State and tribal reprasentatives
interested in how radicactive waste can best be trangported, as well as repre-—
gsentatives of the States and other groups that may be affscted by storage and’
handling facilities and by programs for the first and ths second reposi-
tories. These meetings will be structured teo encourage intaeraction between
the DOE and State and tribal representativas,.

To provide opportunities for intensive discussions of issues, the DOE
will continue to hold working sessions on specific issues or problems with
groups of affected officials or citizens., For example, several meetings have
recently been devoted to the subject of transportation of spent fuel and high-
leval wagte. The parsons who attended these meetings have ganerally commented
favorably on the usefulnees of such sessions.
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Publications and Edwational Programs

The DOE will inform interested parties on the nature and status of the
program through the ‘ormal documents required by the Act: through technical
reports, pamphlets, orochures. bulletins, and other publ: avions; and through
press releases ard news conferences.

The DOE will participate in technical conferences : wi meetings through
presentations, exhibits, and publications., The exhibite ' 1} describe the
various aspects .f waste management and will note the availability of both
technical and nontechnical literature on the wasdte-management program.

The DCE will initiate efforts to involve universities and ascientific and
technical groups to present objective information about the management of
gpent fuel and high-level waste to local groups and others involved in public
aducation.

A large number of spacial interest groups will be affected by tha pro-
gram., Such groups include nearby residents and landowners, local and national
environmental organizations, local civic and zitizen groups, public utilities,
public utility commisgsions, rate-payer organizations, the mass media, chambers
of commerce {local and national}, and many others. The DOE will endeavor to
maintain communicationg with all guch individuals or groups who expresa an
active interest in the program, Periodic bulletins will be maiied to thossa
who wish to stay abreast of program developmants and upcoming events.

Community Information Cffices

Among those citizens most interested and affected by the waste-management
program will be those living in areas under consideration for a repository or
a storage facility, To provide a local source of information for these citi-
zens, information offices may be established, when appropriate or upon re-
quast. Such offices have already been established in some of the States under
congideration for the first repository. These offices will contain the out-
reach-and-participation plan for the facility, project documents, nontechnical
explanations of those documents, and the names of DOE staff to contact for
more-detailed information.

Formal Hearings and Publi¢ Comment

The DOE uses formal hearings to identify issues that should be addressed
in key program documents such as the siting guidelines., environmental assess-
ments, site-characterization plans, and the environmental impact statament,
and to receive comments on draft documents. The DOE will design hearings in a
manner to make it as easy as possible to participate in the public hearing and
public comment process. FPor example, the DOE will work with State, tribal,
and lecal representatives to ensure convenient hearing times and locations.
The DOE will also release drafts of program documents for review, whenever
practicable, and provide for informal comment pariods.

Comments received through hearings and in the formal written-comment pro-—
cegss will be considered ag the document is prepared or revised. A separate
"comment-response document" may be issued, as was done with the general siting
guidelines {10 CFR Part 960}, or an index to the treatment of comments may be
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included ag part of the document. In both instances, a clear and complete
description of the nroceduras employed for addressing twe¢ formal comments will
be made available to any interested party. The DOE will encourage comments on
documents outside ~f formal hearings,

Financial Asgsistange To Facilitate Participation

The DCE will continue to provide grants and other financial assistance,
as appropriate, to S-ates, affected Indian tribes, and ¢ hers to facilitate
effective public participation in the program. In addition, the DOE will seek
ways to encourage the invelvement of other interested parties through grante
and other technical or financial assistance. Grants to .ational organizations
(e.g., the Naticnal Confersnce of State Legislatures, the Natienal Governors'
Asgociation, and the National Congress of American Indians) will support the
dissemination of information to members of the various groups. The DOE will
also seek ways to facilitate effective participation by units of general local
govermment that may be affected by program activities,

4.2 CONSULTATION AND COOPERATION
4.2,1 GOALS AND INTENTIONS

As noted in the preceding section, the DOE is undertaking an active
outreach-and-participation program for States, Indian tribes, and other
affected parties. Some of these activities will be gpecifiaed in formal
consultation-and~cooperation (C&C) agreements with States and the governing
budies of affected Indian tribes, as required by Section 117 of the Act.

Consultation and cooperation between the DOE and States and affected
Indian tribes, however, is a dynamic process that will not be limited to
activities specified in agreements. The DOE has initiated a series of in-
formal meetings with first-repogitory States and tribes as well as a series of
diecussions with seqond-repository parties. The DOE intends tp continue to
work hard to build smooth working relationships as well as trust and
confidence.

Some of the key goals of establishing an effective C&C procesg are as
follows:

1. To establish a timely and substantive two-way information flow be-
tween the DOE and States and affectsd Indian tribes,

2. To assist States and affected Indian tribes in building the capabil-
ity to study, comment, and make recommendations on program plang,

3. To provide States and affected Indian tribes with frequent opportun-
ities to exprese their concerns.

4., To encourage States and affected Indian tribes to use the congulta-

tion-and-cooperation process as a means of developing mutually satis-
factory project-management and communicaktion arrangements.

-134-



b
fan |
o
~3

N0

5. To ensure t"at ths DOE addresses concerns raise:!.

6. To identifv and agree on formal conflict-resolu! ion mechanisms that
can desal with the objsctions raised by States a i affected ¥ndian
tribes.

Formal C&C agreements betwean the DOE and States anrd nffected Indian
tribes will specify information and participation activit: s that reflect
these goals.

4.2.2 IMPLEMENTING PLANS

The provision of tLimely and complete information to iltates and Indian
tribes on plans and decisions made during all stages of site selectlon and
development is instrumental for ensuring full participation. As technical
program information is obtained and shaved, the concerns of 3States and Indian
tribes will be solicited, and these concerns will be taken into account ko the
maximum extent feasible in carrying cut progranmatic responsibilitiea, If,
however, conflicts do arise, the DOE will endeavor to negotiate them to ful-
fill its respongibilities to site and conetruct a facility on schedule. To
initiate and complete agreements that formalize this C&C process as quickly as
possible and to use the financial-assistance programa to make the partici-
pation of States and affected Indian tribes more effective are program prior-
itiez. Ongoing and planned activitlies are described balow.

Consultation-and-Cooperation Agreements

To ensure that States and affected Indian tribes are actively involved in
the program, a formal C&C process will be establigshed through the written
agreements provided for in Section 117{¢) of the Act. High priorikty will be
placed on concluding thege agreements promptly. No formal C&C agreements have
yet been signed with any States or affected Indian tribes. although negotia-
tions have been initiated with the State of Washington and the Yakima Indian
Nation.

Training will be provided to DOE personnel involved in the negotiation of
C&C agreements to improve their sensitivity to issues of concern to States and
affected Indian tribes and to increase the likelihood of reaching early agree-
ment. The DOE will also be receptive to requests from States and affected
Indian tribes for sguch training in preparation for negotiations as well,
Mutually agreed-upon negotiation procedures will be established to help ensure
that the negotiations are productive and that an agreement can be reachsd
within a reasonable period of time.

Communications with the general public¢ concerning the status of negotia-
tions in progress will be determined mutually by the parties in negotiation.
Cnce a C&C agreement 1s gigned, it will ba made readily available ‘to the pub-
li¢. through such mechanisma as the community information offices.

The terms of C&C agreements will vary, depending on the specific needs
and interegts of the particular State or affected Indian tribe; no-two agree-
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likely %~ be identical. The DOE. however, w: 'l ssek agresements

Specify yrocedures for consultation and coope ition among the af-
fected partieg. These procedurss will need t¢ be applicable through-
out tng entire facility-development process, Jecause it is not pos-
gible to prescribe at an early date detailed wm»chanisms for the
handling o all possible future concerns, the . ¥ agreement should
stipulate procedures for modifying and amending the original
agreamwant.

include, to the maximum extent practicable, reciprocal obligations
between the parties. For example, both the DOl and the State or
atfacted Indian tribe should keep the other informed of planned and
continuing activities and agree to similar schadules for providing
comments on reports prepared by the other.

Provide for meetings and briefings, advance notice ¢f significant
decisions, detailed review of documents, and accountakility for con-
sideration of comments.

Make technical information available at the parlieet possible time
and to the fullest extent pogsible. Cartain data, however, such as
proprietary data or data protected by patents, will be subject to all
applicable laws governing release. Every effort will be made to
release information of a policy nature, such as policy working papers
or excerpts thereof, at the earliest possible time consistent with
the program's internal predecisional policy-development requirements.

Provide formal procedures for conflict resolution. They should be
reciprocal (i.e., contain procedures by which the State or affected
Indian tribe as well as the DOE can seek resolution of disputes con-
cerning the agreement}. The procedures should encourage the resclu-
tion of disputes informally, early in the process. Should informal
means tail, the conflict-resolution procedures defined in the C&C
agreement will be used. Either party to the agreement may invoke the
procedures defined in the C&C agreement. Schedules for each step of
the procesgs should be established.

Identify key events that trigger negeotiations for financial asgig-
tance as a particular site advances through the site-selection pro-
<cess, in order to ensure an orderly financial-assistance program.

A formal, comprehensive written agreement does not by itself ensure an

effactive
negotiate
tionships
record of
agreement
To the ex
their nee

Cons
of Part I

C&C process. Equally important is the spirit in which the parties
and implement the agreement. The devalopment of good working rela-
before the negotiation of the C&C agreement will help establish a
good faith and set the stage for constructive negotiations. The
itgelf is also likely to influence the nature of the relationships.
tent that the agreament is perceived by both parties as responsive to
ds, further cooperation will be fostered.

ultation-and-cooperation agreements are alsgo discugsed in Chaptsr 3
I.
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Financial assi¢.ance helps provide the meang for Strles, affected Indian
tribea, and local cexmnunities to participate in the wast: management program,
including the activities authorized in the C&C agreements  The financial
asigistance described here is intended to enable the Sta’an and affected Indian
tribes ko participate in the C&C activities detailed abov-, Financial assis-
tance to support impact-assessment efforts and to mitigat: impacts is des-
cribed in Sectio.. 4.3, "Analysis and Mitigation of Seccigeconomic Impacts.”

To date, all gix States congidered for the first repository and three
affected Indian tribes have bean awarded grants for participation in the pro-
gram. The awards have totaled $2,15 million in fiscal year 1983 and %$4.99
million in fiscal year 1984, Grants also have been extended to the States
involved in the crystalline-rock program to enable them to participate in kthe
screening phase of the second-repository program. These DOE awards have
totaled $930,400 in Fiscal year 1983 and $2.06 million in fiscal year 1984,
Grants enable States and affected Indian kribes fto review and comment on
program documents, such as the siting guidelines and the Mission Plan., and to
participate in program meetings and workshops, '

In general, grant proposala will be submitted by the State or affected
Indian tribe te the appropriate DOE Project Office. The DOE will endeavor to
process grant applications as quickly as possible consistent with appllcable
Federal procurement regulations.

4.3 ANALYSIS AND MITIGATION OF SOCIOECONOMIC IMPACT3
4.3.1 GOALS AND INTENTIONS

The Act provides for financial and technical assistance to mitigate the
impacts of waste-disposal activities. Many of the activities that may bhe
undertaken by the DOE ag part of the waste-management program could lead to
social and economic impacts on States, affected Indian tribes, and communities
in the vicinity of facilities or along transportation corridors. It is of the
utmost importance that the potential for such impacts be assessed in a thor-
ough and timely manner, with adequate planning to avoid, mlnlmlze, or mltxgate
any negative impacts.

States, affected Indian tribes, and local communities will pursue paral-
lel paths with the DOE. in their assessment and planning efforts. For example.
the DCE will conduct sociceconomic-impact assessments for the environmental
assessmants and the envircnmental impact statement. States and affected
Indian tribes may conduct their own socioceconomic-impact assessments to
develop and document their requests for mitigation grants in the repository
program, The DOE will work closely with States, affected Indian tribes. and
localities during this process to achieve a common understanding of the issues
that need to be addressed, the impacts that will need to ba mitigated, and the
analytical tools that will nsed to be used. Some of these efforte will be
specified in the C&C agreements described in Section 4.2.
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The key goals for addressing sociceconomic impact: throughout the facil-
ity planning and cevalopment process are as follows:

1, To attain a thorough underatanding of the soc al and economic impacts
of the program.

2. To avoid, minimize, or mitigate social and e somic impagtg to the
greatest extent possaibla.

3. To ensure that the assessment of impacts and plans for their mitiga~
tion are developad with understanding of, and sensitivity to, the
concerns of States, affected Indian tribes, and local communities--
and with the cooperation of affected groups.

4.3.2 IMPLEMENTING PLANS

The goals for addresasing socioeconomic impacts will be implemented
through the following major activities:

1, Conducting gociceconomic impact assesaments and working with States,
affectnad Indian tribes, and local communitias to develop a common
understanding of the factors and isauss involved., and to identify
appropriate mitigation measures.

2. Developing mechanisms for providing financial and technical support
for States, affected Indian tribes, and local communities in their
own assessment and mitigation efforts.

3. Providing financial and technical support for impact mitigation to
appropriate States, affected Indian tribes, and local governments.

Sociceconomic Studies

Bociceconomic studies have been and will be conducted by the DOE for the
environmental asgesmaments and environmental impact statements. These socio-
economic analyses examine a variety of potential impacts--demographic, eco-
nomic, community services, social, and fiscal--on host communities. The
inmpacts of related transportation will also he analyzed. A large body of
ingtitutional knowledge and experience from other energy-development projects,
nucleaar facilities, and waste-~disposal activities i3 available to assist in
thig effort. To ensure that future analyses will be thorough and
comprehensive, and will accurately represent the study areas, teams of
socioeconomic specialiste will be involved in the development of all major
program documents, such as the environmental impact statement.

The DOE will endeavor to involve affected parties in the development of
socioeconomic-impact analyses. Interaction is also planned with potentially
affected residents at briefings and at public hearings, and through other
mechanisms that may ha developed as part of the formal C&C agreements or tha
facility-specific outreach-and-participation plang. Residents will have an
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opportunity te provade information on socigeconomic conditizns in their com-
munity and to consult rith the DOE on plans for assesesing s cloeconomic
impacts. The DOBE wil. work with States, affected Indian t1 .bus, and
localities to identify socioeconomic isguesg regarding the . c-ansportation of
wastes through State and local jurigdictions,

Impact—-Assesgment Grant3 for States and Affected Indian 1 -ibas

The Act spec.fies mechaniams whereby the DOE can grovile financial and
Lechnical assistance for impact mitigation ko Stateu, affected Indian tribes,
and localities that are affected by the construction of a repository. The
nature and the level of such assistance will be based. in large part, on the
socioeconomrc~impact reports that the States or affected Judian tribes will
submit at the time ore site is recommended for development as a repository,
and on discussions and negot:iations between the DOE and States. affected
Indian tribes, and communities.

Financial and technical support will be mada available to Stateg and
Indian tribeg affected by repository actiwitiaes for the development of impact
reports. This support can assist States and affected Indian tribes in, axam~
ining the potential effects of a repository on public health and safety, the
environment, and on sccial and economic conditions. Procadures will pe re-
fined, published, and followed in order to distribute fiinpangial assistance in
a timely and efficient manner. :

Many socloeconomic impacts, such as increased demand for public eervices,
will affect local governmental units directly. For this reason the DOE will
encouraga the participation of local governmants in the development f these
impact reports as early and as fully as pgesiblg. Where the Act doea not pro-
vide for direct grants to units of local government, the DOE will encourage
the State to allocate a portion of its grant to affected localities. All pos-
sible means of financial and technical asgistance will be explorad to ensure
that local communitiee can effectively participate in the Biting program.

Technical and Financial Support for Impact Mitigation

The DOE will work with States, affected Indian tribes, and localities to
develop impact-mitigation plans in response to the siting of repository and
storage facilities. These plans will addrees ways to augment .community ser-
vices, as well as ways to minimize discuptions and maximize the henefits of
new economic activities related to program activities,

{n addition to providing suppert to the development of mitigation plans,
funding will be provided for impact-mitigation efforts after the construction
of the repository has been authorized by the Nuclear Regulatory Commission.
Impact-mitigation funds can be provided throughout the period when impacts are
occurring. Funds could be used, for example, for improving community services
to accommodate project-related population growth. In addition, States, af-
fected Indian tribes, and units of general local government are entitled to
receive grants equal to the taxes they would have received were the proiject
conducted as a private business.

The Act also providég for impact assistance to local commﬁﬁities in which
a facility for monitored retrievahle storage (MRS) facility is located. Such
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assiastance is limitaed by the Act to use for planning, c..astruction, mainte-
nance, and provisi:n of public services related to the ‘RS facility.

Concern has been expressed by potentially affectet communities that the
nead to improve community services will occur before "mpict-mitigalion funds
are distributed. To resolve these concerns, the DOE ::!] endsavoer to work
with States, affected Indian tribes, and localities tc dentify mechanisms
that engure timely provision of mitigation funding withi. the authorizations
provided by Act. Thig issue is discussed further in Chapter 3 of Part II.

4.4 PLANS FOR INTERACTION WITH OTHER FEDFRAL AGENCIES
4.4.1 GOALS AND INTENTIONS

The management of the radicactive waste involves the participation of
numerous agencies of the Federal Government. The Act assigns lead rssponsi-
bility for developing and implementing a program to the DOE; however, it
anticipates significant roles for the following other agencises:

The Nuclear Regulatory Commission,

The Environmental Protection Agency.

The Department of Transportation.

The Bureau of Indian Affairs.

The Bureau of Land Management.

The U.S. Geological Survey.

The U.S8. Army Corps of Engineers.

The Advisory Council on Histori¢ Preservation,

D~ N e W b
P

The DOE has identified milestones that require interactions with these
Federal agencies and support program decisionsg in its Project Decision
Schedule, which was issued in preliminary draft form in January 1985
{DOE/RW-0018), The DOE's goals in interacting with other Federal agencies are
as follows:

1. To ensure compliance with other Federal statutes and regulations.
2. To ensure a thorough and timely flow of information,

3. To identify issues that will require common resolution as early as
possible.

4. To develop agreements on operating principles to guide agsncy-to-
agency interactions, where appropriate.

4.4.2 TMPLEMENTING PLANS
The Project Decision Schedule has been developed in consultation with

participating Federal agencies. These agencies will be interacting in up-
dating the gchedule. For example, if a Federal agsncy believes it carnnot
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comply with any deadline identified in the Project Decisic: Schedule, it will
notify the DOE, The [OE will then work with the agency toc establish a new.
mutually agreeable mi.estone, The DOE will also congult % tir agencies when
changes to the program activities require changes in the s heduls,

In addition to the formal interactions requiced for ke DOE to obtain
from other agencies neeied concurrences, licenses, approve!, permits, leases,
and rights-of-way or otier approaches, the DOE will interac’' with the agencies
through meetings w<ad workehops to exchange data, information, and views on
isgues of mutual concern. BSuch mestings have been held ant will centinue as
needed. An example was the frequent interaction with the Nuclear Regulatory
Commission on the repository siting guidelines (10 CFR Part 960). Agreements
on repository operating principles have been reached with the Nuclear
Regulatory Commission the Bureau of Land Management and the Corps of
Engineers, and the U.S5. Geological Survey; they will be considered with the
other agencies that are involved.

4.5 SUMMARY

The DOE's institutional program for implementing the waste-management
program envigions a comprehensive gystem of collaboration, consultation, and
cooparation with Statesg, interested and affected Indian tribes, and other
affected parties. In the spirit of the Nuclear Waste Policy Act, the DOE will
work individually and collectively with these groups to ensure high standards
of performance and to piace the highest priority on protecting public health
and safety and the environment.

The active involvement of all interested parties is solicited to help
build an institutional process that supports the national commitment to the
safe disposal of gpent fuel and high-level radicactive waste.

The processes described in this chapter will be reviewed periodicaliy to
determine whether they support the Act in a manner that begt serves ths public
interest. As technical programe evclve, the institutional plans that imple-
ment those programs will be updated to reflect current activities,
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Chapter 5

PROGRAM MANAGEMENT

This chapter provides an overview of the organizaticu: of the O0ffice of
Civilian Radiocactive Ws.ite Management {(OCRWM) and the manag.ment systam used
for the program. Being a part of the Department of BEhergy {DOE), the OCRWM is
using the DOE's management philosophy and management syetems to the extent
posgible., Hovever, to meet the unique challenges of the waste-managemant pro-
gram, the OCRWM is dsveloping a program-management system to supplement the
DOE systemgs., The OCRWM system is being developed and implemented at thig time
and will be documented when it is complete.

The Civilian Radicactive Waste Management Program has a complex mission
that demands exceptionally effective management. The characteristics of the
program that define the management requirements include the following:

1. Obhjective. The program has a specific., predetermined cbjective
established by the Nuclear Waste Policy Act of 1982 (ths Act) and
agreed to by the parties to the contracts between the DOE and the
owners and generators of the waste (spent fuel and high-level waste}.
This objective 1s waste acceptance by the DOE by January 31, 19938,

2. \Uniqueness, The program and its implementing legislation (the Act)
are complex, firat-of-a-kind, and controversial.

3., Duration and cost uncertainty. The life cycle of this program ex-
tends for nearly a century at an estimated cost of more than $23
billion in congtant 1984 dollars, but with considerable inherent cest
uncertainty due to the unique nature of the program.

4. Financing basis. Ths program must be financed on a full-cogt-
recovery basis by fees largely calculated and collected many years in
advance of providing the disposal servicea. The fees are collected
from electric utilities and other owners and genserators of waste:
general tax revenues are not used.

5. Quality~assurance requirements. The program must provide for the
achievement and assurance of quality in order to protect the heailth
and safety of the public and to meet other mission objectives in a
timely and cost-effective manner.

6. Institutional requirements. The program has extensiva, but essen-
tial, institutional requirements (e.g., consultation and cooperation
with States and affected Indian tribes, public involvement, and coor-
dinatien with other Federal agencies),

7. Management control. The program requires strong, centralized manage-
ment because it is executed through a gecgraphically dispersed net-
work of Project Offices and contractors.
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These features ‘'istinguish the DOE's waste-management program from most
Federal or private-sazctor activities, They also impose :pecial requirements
for management orga-ization and systems,

The first threa sections of this chapter define pro - cam—management goals
aad objectives {Section 5.1}, describe the program-manay:.nent organization
{Section 5.2}, and digcuss the program-managemant systen {Section %.3). The
management of funds 18 covered in Section 5.4, which 1. tollowed by a discus-
sion of the acquisition strategy {Section 5.5). The otn. . Lopics covared in
the remainder of the chapter are guality assurance (Secliun 5.6}, safegquards
and security (Section 5.7}, peer review {3ection 5.8}, administrative support
services (Jaction 5,9), and international activities (Section 5.10¢}).

5.1 PROGRAM-MANAGEMENT GOALS AND OQBJWCLIVES

The overall program~management goal is to ensure the successful and cost~
effective execution of thes wagte-management mission in accordance with the
Nuclear Waste Policy Act of 1982,

The apecific objectives of the management systemw designed to accomplish
this goal are as follows:

1. Effective program planning. Define and support program planning pro-
cedures that will efficiently allocate time and resources to well-~
defined program objactives.

2., Effective use of systems engineering. Dafine and support systems
engineering activities that will optimize the configuration of a
waste-management system meeting programmabic, legal, health and
safety, technical, and economic requirsements.

3. Effective program execution and monitoring. Develop., implement., and
enforce program-execution and program-monitoring procedures, includ-
ing guality assurance, to achievse technical, cost, and schedule ob-
jectives.

4. Effective cost control. Define and support effective methods and
adequata incentives to control expenditures and to minimize the costs
of the program.

5. Reliable estimates of costg and revenues. Define and gupport activi-
ties to develop documented and defensible forecasts of total-system
costs and evaluationg of fee adeguacy that will help to ensure that
revenues will bhe adegquate for the full recovery of all costd.

6. Sound financial management. Provide sound financial management and
accountability for all revenues and expenditures in a manner that
will -ingtill and maintain public confidence in the adminigtration of
the nuclear waste funds.

~144-



300 00 48 e 0 7 5H

1. Effective institutional and outreach programs. Dafine and supporl
ingtitutional and outreach activities that will prmote understanding
of the program and cooperation by States, affectel Indian tribes, the
general publ:c, the induatry and the utilitiesg, 2 1 other PFaderal
agencies.

5.2 PROGRAM-MANAGEMENT ORGANIZATION

The Act assigned to the DOE responsibility for the permanent disposal of
spent fuel and high-level waste and c¢reated the Office of Civilian Radio-
active Wasts Management for this purpose. This Office is headed by a Director
appointed by the President, by and with the advice and conzent of the Senate.
The Director is respcnsible for carrying out the functions of the Secretary of
Energy under the Act and reports directly to the Secretary.

The CCRWM's management organization if consistent with the DOE's owverall
philosophy of program planning, guidance, and control by DOE Headquarters,
with project execution being accomplished through the DOE Operations Offices
and Project Offices established within the Operations Offices. Accordingly,
Headquarters (i.e., OCRWM} provides policy guidance, program direction, and
technical review. while the Project Offices and their contractors are respon-
sible for the execution of projects and the day-to-day management of projact
performance. The sections that follow describe the OCRWM organization, the
support received from other DOE offices, and the respon91b1]1tleﬁ of the
Operations and Project Offices.

5.2.1 OCRWM ORGMNIZATION

As shown in Fiqure 5-1, the OCRWM iz ovganized by functional regpongi-
bility and staff responsibility., The three major functional componants are
{1} Resource Management:; {2) {eologic Repositeories; and {3} Storage and Trans-
portation Systems. Policy. Integration and Outreach provides staff support.

The Director of the OCRWM recommends program policy to the Secretary of
Energy and ensures that the activities of CCRWM components are properly
focused, paced, and integrated. He also gquides the Project Offices in imple-
menting major program decisicns,

5.2.1.1 Resource Management

The Offica of Resource Management administers the Nuclear Waste Fund and
the Interim Storage Fund, which are discussed in Section 5.4. This responsi-
bility, carried out in coordination with the Assistant Secretary for Manage-
ment and Administration., encompasses fee collections and payments; annual
reviews to determine the adequacy of the fes collected from the owners of the
wagte; and contract-management activities. Other functiong include the prepa-
ration of OCRWM hudgets, financial management, and managemant information and
data systems. The Office is also responsible for the development and main-
tenance of the OCRWM program—management system, the management of contracts
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between the DOF and the ownera of the waste, and the traditional managamant~

support functions asSociated with subcabinet offices.

5,2.1.2 Geologic Repogitories

The primary responsibility of the Office of Geologic Repositories is to
site, design, congtruct, operate, close, and decommission geologic reposi-—
tories for spent nuclear fuel and high-level waste. As described in more de-
tail in Sectiom 3.1 of Part I, this responsibility includes the screening and

characterization of potential sites for geologic repositories; recommendation
of sites:; the design and development of repositories and wagste packages; the

preparetion of documents to meet all requlatory, licensing, safety and health,
environmental, and quality-agsurance requirements; cooperating and congulting
with States and affected Indian tribes; evaluating the need for and designing
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a test and svaluation facility; and managing the researcl and developmant of
disposal technology for both repositories and alternatic: means of permanent
disposal,

5.2.1.3 Storage and Trangportation Systems

The Office of Storage and Transportation Systems impiemantg all interim
ar long-term st.rage and transportation activities (gee Sections 3.2 and 3.3
in Part I). A key responsibility of thisg Office is to ¢¢velop an integrated
approach that coordinates the entire system of repositories, waste prepara-
tien, handling. and transportation. The Office is algo daveloping for submit-
tal to Congress a proposal to congtruct facilities for monitorad retriaevable
storage and to develop a [aderal capability to provide ianterim storage for up
to 1900 metric tons of spent nuclear fuel if utilitiesa determined sligible by
the Nuclear Regulatory Commisgion submit a request for such storage. -

5.2.1.4 Policy, Integration and Qutreach

The Cffice of Policy, Integration and Qutreach has primary rasponsibility
for providing central staff gupport to the OCRWM Director and Asgociate Direc-
tors in peolicy formulation, program planning, and the general oversight of
program execution. The Office evaluates program accomplishments and ensures
the integration of the activities performed by the CCRWM and the Qperatiocons
Offices. including internaticnal activities, The Office has the
responsibility to oversee the application of environmental, safety, health,
and gquality-assurance policies, standards, and regulations in the execution of
the waste-management program, In addition, the Office independently monitors
program interaction with external organizations to observe the effectiveness
and quality of policy implementation. The Office also coordinates communica-
tions and public affairg and is responsible for the davelopment and implemen-
tation of the OCRWM institutional relations policy.

5.2,2 SUPPORT FROM OTHER HEADQUARTERS OQFFICES

(Other organizations in the DOE provide essential support to the Civilian
Radivactive Waste Management Program, and certain functions can be performed
only by other DCE offices. The most important contributions are made by the
Office of General Counsel; the Office of the Assistant Secretary for Manage-
ment and Administration; the Office of the Assistant Secretary for Environ-
ment, Safety and Health; the Office of the Assistant Ssacretary for Congrgs-
sional, Intergovernmental and Public Affairs; and the Energy Information
Administration. In keeping with the full-cost-recovery basis for program
execution, the OCRWM reimburses othar DOE units for the support they provide.

The Office of General Counsel is the source of legal reviews and opinions
on the interpretation of statutes, contracts, and other lsgal instruments re-
lating to the funds. It also coordinates litigation with the Department of
Justice,
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As briefly explained below, four offices within th: Office of the Asgig-
tant Secretary for Management and Administration provid: gupport for the waste-~
management program. the Office of the Controller, the Pconcurement and Asgis-
tance Management L.rectorate, the Office of the Directe. of Administration.
and the Office of Project and Fac:ilit:ies Management,

The Office of the Controller integrates the QCRWN budget into the DOE
budget and coordinatzg it with the Office of Managemen: nd Budget:; develops
Fund-administration policies and procedures: and perfonm Headquarters ac-
counting and acainistrative activities for tha Nuclear Waste Fund. The Pro-
curement and Assistance Management Directorate develops and administers inter-
nal procedures and controls for contracting activities; nsgotiates and exe~
cutes contracts between the DOE and the utilities for tha disposal or storage
of radiocactive wastes and for suppocrt services; and provides contract-
administration overgight. The Office of the Director of Administration pro-
vides administralive support services to the QCRWM, prepares quarterly esti-
mates of Headguarters gsupport costs, and coordinatas with the OCRWM in
developing personnel-cost estimates. The QOffice of Project and Facilitieg
Management provides departmental guidance for the implementation of project-
management systems as well as independent assessments of program performance
and cost estimates,

Within the Office of the Assietant Secratary for Environment, Safety and
Health, the Office of Environmental Compliance provides expertise and
environmental assistance and guidance, facilitating compliance with applicable
Federal, State, and local regulations and laws.

The Cffice of the Assistant Secretary for Congressional, Intergovern-
mental and Public Affairs provides assistance in developing, managing., and
coordinating relations with Congress; the news media; the governments of
States, affected Indian tribes, and local jurisdictions; other Federal agen-
cies; and the general public.

Under a memorandum of understanding, the Energy Information Administra-
tion (EIA) provides projections of apent-fusl dizcharges, nuclear power gene-
ration, and the revenues collected into the Nuclear Waste Fund. The EIA azlso
collects all necessary data, validates all amounts owed by each utility or
other owner of spent fuel existing prior to April 7, 1983, and verifies that
the fees due on electricity generated by nuclear power are accurately reported
by the utilities.

5.2.3 OQPERATIONS CFFICES AND PROJECT OFFICES

Four of the DOE‘s Operations Offices are involved in the waste-management
program and are assigned respongibility for major projects, The Qparations
Offices perform their wasts-managemant work through Project Offices, which, in
turn, rely on prime contractors, This arrangement is well suited for the
Civilian Radicactive Waste Management Program because the work of its reposi-
tory projects iz focused on sites in various parts of the country. and the
management of these projects can be best accomplished in the field.
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The DOE Operations Offices that are involved in the write-management
program are the Albuguerque, Chicago, Nevada, and Richlan¢ (peratione Offices.
The latter three are vcesponsible for evaluating the suitab:lity of sites for
geologic repositories in four different host rocks (basal' salt, tuff, and
crystalline rocks!, designing repositories and waste packares that are com-
patible with a particular host rock. demonstrating the pi crermance of the
total system, and condvcting all attendant regulatory ana -astitutional acti-
vities, In addition t¢ itg involvement in the geologic-rejpsitory program,
the Richland COper.tiong Office is also responsible for performing studies re-
lated to monitored retrievable storage and for research and development in
spent-fuel disposal. The Albuguevque Operations Office is regponsible for
trangportation systems and for subseabed disposal (see Section 3.1), The
OCRWM projects assigned to the Operations Cffices ara presented in Figure 5-2,
which also shows the prime contractor for each project.

The DOR Cperations Cffices perform a variety of project management and
administration functiong. In addition to administering contracts, they
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Figure 6-2. DOE Operations Offices and prime contractors responsible for major projects.
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provide support services in accounting, budgeting, que.ity assurance,
procurement, and ~he like.

OCRWM Projece Offices are part of the above-mant..ned DOE Operations
Officeg, but they report to the OCRWM Director and h.s designees for overall
program policy guidance and for the technical direct:w and review of project
performance, The Project COfflces are regponsible for | -oviding detailed qui-
dance and oversgight to the prime contractors,

The prime contractors are raesponsible for the perfsrmance of the work
under DOE direction. They also preparve detailed project plang, schedules,
cost estimates. and budgets. Work that is not performed directiy by the prime
contractors is subcontracted to firmg that have the technical expertise needed
for specific tasks. Among the prime contractors and subcontractors are the
national laboratories {e.g.,, Sandia National Laboratories, Lawrence Livermore
National Laboratory). Under DOE direction, these contractors spend approxi-
mately 85 percent of the total Nuclear Waste Fund budget. (A more detailed
discusgion of the overall procurement approach for the program is presented in
Section 5.5.}

All of the Project Offices must conform with existing DOE procedures and
orders for project management, including the uniform guidance in DOE Order
5700.4A for DOE project-management systems. While working under this uniform
guidance, each Qperations Office has some autonomy to organize and manage its
responsibilities in acqordance with its particular mission.

5.3 PROGRAM-MANAGEMENT SYSTEM

The DOE and its predecessor agencies have developed an effective project-
management system that has heen used for a wide variety of projects. (A
proiect is a specific, well-defined effort within a program.) The DOE project-~
management systom provides guldance for the procurement of the goods and ser-
viceg needed to carry out a project, and it describes the data and control
systems needed to ensure that the work is performed on time and cost effec-
tively. The DOE's project-management system for major systems acquisition and
other elements of the DOE project-management system are documented in a series
of detailed directives (DOE Ordar 5700.4A) that are used internally within the
DOE. The DOE project-management gystem was developed primarily for the
maragement of projects that are executed by the DOE Operations QOffices. It is
therefore well suilted for the management and control of the OCRWM projects.

The Civilian Radioactive Waste Management Program has used the DOE
project-management system for the management of its projects, but some of the
program's unique characteristics require special approaches to provide effec~
tive program-management control. For example, the mandate of full cost
recovery and the OCRWM's commitment to control costs and to minimize adjust-
ments to the waste-disposal fee require strong, centralized direction and con-
trol. In addition, the individual projects must be managed as parts of an
integrated waste-management system, and the ageveral repository projects are
parallel efforts that must bs clogely coordinated,
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Therefore, the wverall management and control of the »rogram are exer-
cised by the OCRWM Director and his staff from Headquarte:3., Responsibility
for the eaxecution of the technical projects is delegated ~irough the Associate
Directors to the Project Office Managers, who manage the .ctivities on a day-
to-day basis. Tlke management of detailed technical work «nd individual
contractor tasks is best performed locally where DOE st: ¢! can monitor
progress and deal witl problems as they arige. However, |rogreds on each in-
dividual project is reported to Headquarters on a regular jasis to enable the
OCCRWM Director t.- control overall cost, schedule, and technical performance.

A major element of the DOE project-management system is the Field Work
Package Proposal and Authorization System (WPAS), Withir this system, DOE
Headquarters organizations like the OCRWM have the responsibility for develop-
ing program plans for achieving their goals. The work regquired to exacute a
program 1s divided into a group of discrete elements in a work-breakdown
structure, Within the OCRWM, the Associate Directors are responsible for pro-
viding overall guidance for the elements of the work-braakdown structure in
their areas of technical responsibility, with the work in each element to be
performed by the Project Offices and their supporting contractors,

The OCRWM is now developing a program-managaement gystem to meet the uni-
que requirements of the Act and to comply with the exigting DOE project man-
agement system. The OCRWM program management system (PM3S) makes maximum use
of existing and proved project-management mechanisms both to aveoid repeating
past mistakes and to ensure compliance with Federal regulations. Many ele-
ments of the OCRWM system acre already in place, and current plans are to docu-
ment and fully implement it during calendar year 1985,

The CCRWM program-management system will provide a set of management
tools needed to ensure that the performance of individual projects is inte-
grated into a program that develops and implements a total waste-management
system and to document these managemant systems so that they can be uniformly
and effectively used throughout the program. In suwmmary, the QCRWM program-
managemant system is a union of existing DOE management systems and additional
systems needed to meet the unique needs of the program.

The OCRWM program-management systam will he documented in a PM3 manual.
The PMS manual will provide a get of mutually supportive, interrelated
policies and procedures designed to enable the OCRWM Director to plan and con-
trel the implementation of the program. A simplified illustration of the
program-management system that shows the major management., control and report-
ing interfaces between Headquarters, the Cperations QOffices, and contractors
is provided by Figure 5-3, Figure 5-4 shows more of the details of the
program planning and control process; it also lists the major plans, reports,
and systems that comprise the program-management gystem. The topics covered
in the manual are summarized below,

Program Management Qrganization and Reaponsibilities. In this section,
the management organization will be described in detail, including the assign-
ment of functions, responsibilities, and authority for each level of manage-
ment. This includes a summary of the responsibilities of tha supporting
Project Offices.
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Figure 6-3. Overview of the management system for the Civilian Radiocactive Waste

Management Program, b 1a000s 712783

Program Documentation. This section will list and categorize the reports
and other documentation needed for the orderly planning and management of the
program. Documentation includes reports to the Congress, planning documsntg,
program and proiect baselines, and the detailed procedures for managing and
conducting program activities. The top-level technical requirements and a
description of the wagte-management syatem as a whole are specified in the
pregcribed system requirements and description document. Requirements for
similar documents for each program element are specified as illustrated in
Figure 5-5. Also included in this section is a summary of the procedures that
control the aystematic modification of management and technical documents.

Program Functional Management. This section will describe several
distinct management functions that are necessary for effective program plan-
ning and implementation. These include an annual management-by-objectives
plan at the Headguarters level to identify the major near—-term milestones and
responsibilities. A program-wide work-breakdown structure is required to en-
sure that all activities are identified and defined in a common framework and
used for all appropriate management purposes. The systems-~-engineering process
is specified in a systems engineering management plan. &Additional sections
cover procedures and mechanisms for Fund management, quality assurance, the
acquisition strategy, safety assurance, and the conduct of internal coordinat-
ing groups.

Program Contreols. This gection will describe the procedures for estab-
lishing program cost and schedule baselines and for cenducting management
reviews of program performance and making changes, as necessary, in the
program baserlines that result from those reviews. Central to effective
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Figure 5-4. OCRWM program-management system: summary of processes and systems.

program control will be the OCRWM program-management information aystem
(PMIS)., The PMIS will provide the data and analytical capabilitiea needed to
support the management-review and program-change procedures and mechanisms
delineated in this section. This PMIS will make optimum use of data that are
currently being collected by the Operations Offices. The analytical
capability will be developed to project the effect of schedule changes on cost
and program milestones,

Regulatory Compliance. In achieving its mission, the DOE will have to
comply with applicable Federal laws and regulations. In addition, the DOE
intends to comply with State and local lawa and regulations consistent with
its responsibilities under the Act. The program will be subject to freguent
reviews, concurrences, and approvals by authorities outside the DOE. This
section will describe the policies, procedures, and strategies needed to
achieve compliance with the regulations and to receive the necessary approvals
and concurrences.,

Institutional Management Plan. A separate section will be devoted to the
management of institutional affairs because of the exceptional importance of
this activity in accomplishing the waste-management mission under the Act.
This gection will reference plans for public outreach and participation, pro-
cedures for conducting formal consultation-and-cooperation activities with
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States and affected Indian tribes, an approach to the anulysis and mitigation
of socioeconomic irracts. procedures for interactions wiih other Federal
agencies, and policies and procedures for integrating it .arnational activities
in support cof the program.

In gummary, the preogram-—-management system, as set Forth in tho PMS manual.
will be a centralizec program-planning and program-cont. ® system, Its speci-
fic purpose will be to ensure a diaciplined, syetematic m-nagement approach
that enables the OCRWM Director to plan, integrate, and control the decen-
tralized execution of the individual projects that comprise the Civilian
Radicactive Waste Management Program.

3.4 FUND MANAGEMENT

The Act stipulates that the cost of providing disposal and/or storage
services is to be fully recovered by the Federal Govermment from the gene-
rators or owners of the waste., To implement this requirement, the Act eatab-
lighes two special funds in the U.S. Treasury: the Interim Storage Fund and
the Nuclear Waste Fund. The Act containg provisions covering the sources and
the uges of these funds and requires formal contracts betwsen the DOE and the
electric utilities defining the rights and the obligations of the parties.

Federal interim storage of spent nuclear fuel is to be provided only for
utilities that submit a request to, and are determined eligible by, the
Nuclear Regulatory Commission. To date, no such requests have been made, and
the Interim Storage Fund has not heen activated.

The management of the funds for the Civilian Radioactive Waste Management
Program is of special significance bacauge the program is fully financed by
fees collected by utilities from their ratepayers. It is complicated by the
requirement that these fees, which are depositad into the Nuclear Waste Fund,
be largely calculated and collected many years in advance of the provision of
the services. Thus, the unusual financial provisions of the Act impose re-
quirements on the OCRWM that transcend traditional financial management by the
Federal Government.

Although the Civilian Radiocactive Waste Management Program is essentially
gelf-financed, the Nuclear Waste Fund is included in the budget of the U.S.
Government, Therefore, the program is subject to Executive Branch and Con-
gressional budgetary processes, and expenditures from the Fund require author-
ization and appropriation by the Congress. Federal accounting and reporting
procedures must be observed, and the General Accounting Office is required to
conduct an annual audit of the program for the Congress. In addition, the
Secretary of the Treasury muist submit an annual report to the Congress on the
financial condition and operations of the Nuclear Waste Fund.

The financial provisions of the Act also impoee some of the standards and
constrainte applicable to a private business. The program must generate rev-
enues sufficient to cover estimated costs. Conversely. expenditures must he
controlled within the limits imposed by the revenues generated. In the short
term, the program must borrow if available funds do not cover current expen-—
ditures and, conversely, may invest and earn interest during periods when
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income temperarily axceeds its needs, The OCRWM has gonrracted with a
certified public acrounting firm for an independent anmil financial audit to
reasgura the utilities, the public utility commigsioner«, and theo electricity
consumers who ultimately pay most of the fees that gene sily accepted
accounting prinziples are obgserved and that the financie! statements and
presentations of the OCRWM fairly and accurately prede .t the financial
conditions and operajonsg of the Nuclear Waste Fund,

A fund marnagement plan is one of the plans reguired under the OCRWM
program—management system. That plan describes how the individual tasks in-
herent in wanagement of the Nuclear Waste Fund are perfaormed and inteyrated to
accomplish the financial management and cost-control objectives of the Mission
Plan. The major tasks being psrformed in accordance with this plan include
estimiting the lifa-cycle cost of the program., projecting the nuclear
slectricity-generating capacity, and evaluating the sufigiency of the fees:
managing contracts with the utilities, preparing and executing budgets,
accounting and reporting, implementing cash-management policies and proge-
dures, and collecting and verifying fees; and auditing of the Nuglear Waste
Fund. The most recent revision of the Fund Managament Plan wag issued in
August 1984 (DOE/S-Q019/1}.

5.5 ACQUISITION STRATEGY

The Civilian Radiocactive Waste Management Program encompasses several
major gystems to be procured at a number of separate locations, Fucrthermore,
gsome of its activities {e.g., siting, construction, operation, and closure and
decommissioning)} will extend over a long time--approximately a century.
Therefore, it is neither practical to use a single procursment approach nor
feasible to prepare detailed procurement plans for all of the specific ele-
ments of the program at this time. Instead, acquisition strategies and pro-
curement plans will be prepared and approved as neaeded in accordance with
established policies and procedures.

Most procurements will be gubcontracted through prime contractors who
will conduct assigned work under the direction of the OCRWM Project Offices.
As a general rule, design and construction management will be performed under
negotiated contracts that are awarded through competition. Whenever feasible,
congtruction materials, equipment, and pupplies will be obtained competitively
by a construction manager. using fixed-price contracts.

Individual acquisition strategies and procurement or business plana will
be required in advance of requests for significant funding for each major ele-
ment of the work-breakdown structure and for major subprojects. Reviews of
these advance plans and strategies will be coordinated hetween the CCRWM and
Project Offices and dogumented either by the originating coffice or, if appro-
priate, by a DOE business strategy group. Thisa documentation will include the
purpose of the project, the statua of the program, and, whenever applicable,
the tradeoff analyses performed and the incentives provided for developing and
selecting minimum-cost alternatives for achieving the objsctives of the
project All procurement activities will be guided by the policies and proce-
dures in the OCRWM PMS manual and in accordance with DOE Order 5700 4A, the
DOE's project-management system.
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For all cases, -he method of contracting and performince will be reviewed
by the lead DOE Operations Office manager, by OCRWM prog..m—elemsnt managers,
and, ag appropriate, by the OCRWM Director to ensure tha' procurements are in
compliance with DOE procedures and regulations and OCRWY wnlicies,

5.6 QUALITY ASSURANCE

A major and continuing commitment of the OCRWM is to achieve and ensure
quality in 211 essential aspects of the program. To thi# end an integrated
gystem of plans and actions iz being established to achisve and ensure quality
at all levels of the program from Headquarters, through Project Offices., to
the participating contractors. The overall OCRWM quality assurance (QA) pro-
gram will be established and maintained for the developrnent of mined geologic
repogitoriea and atorage and transportation systems.

The objective of the OCRWM QA program is to set forth QA policy and re-
quirements for a disciplined QA program, This QA program will congist of sys-
tematic actions that will ansure and provide demonstrable avidence that the
health and safety of the public are protected and that other program goals,
such as reliability and maintainability, are achieved in a cost-effective
manner.

The OCRWM is committed to ensure that tha structures, systems, and compo-
nents important to safety and the barriers important to waste isolation, as
well as supporting engineering and technological data, are subjected to
appropriate QA methods and procedures during the siting. designing, licensg-
ing, constructing. and operating of waste-management facilities,

Quality—assurance reguirements for the OCRWM program have their origin
in, and comply with, DOE directives, NRC ligcensing regulations, and national
consensus standards. The principal DOE and NRC quality requirements for the
program are shown in Figure 5-6. Specifically, the QA program ig consistent
with the applicable QA criteria of DOE Order 5700.6A (Quality Assurance); the
NRC's 10 CFR Part 50, Appendix B (Quality Assurance for Nuclear Power/Fuel
Reprocessing Plants); and the national consensus standard ANSI/ASME NQA-1
{Quality Assurance Program Requirements for Nuclear Facilities), which has
been developed by the American National Standards Institute and the American
Society of Mechanical Engineers. The criteria cover the following QA program
elementa:

1. Organization

2. Quality-assurance program

3. Design control

4. Procurement-document control

5. Instructions, proccdures, and drawings

6. Document control

7. Control of purchased material, equipment, and services
B, Identification of materials, parts, and components
9. Contreol of special processes

10. Ingpection

11. Test control

12, Control of measuring and test eguipment
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13. Handling., storage, and shipping

14, Inspection, test, and operating status

15, HNoncouforming materials, parts, or components
16, Correut. e action

17. Quality assurance records

18. Audits

Quality requirgments will ba selectively and judici usly applied on the
basis of how important the item or activity is to safety, waste isclation, and
migsion performance criteria.

The CCRWM will continue to take the initiative in aanstituting new or
modified QA requirements and guidance beyond thogs existing for the design.
congtruction, and operation of nuclear facilities by focusing on the activi-
ties unique to geciogic repositories, such as data oollection, site charac-
terization, and computer-code development. The OCRWM will alsoc continue to
support the long-standing DOE policy of encouraging the adoption of needed
requirements by the organizations that write national c¢onsensus atandards.

A focal point for the OCRWM QA program is provided by the CRWM quality
management policies and requirements {QMPR) document., This document sets
forth generic requirements for quality planning and management and defines
responaibilities for quality achievement and assurance. It provides for
gquality indoctrination and training of management and technical personnel: the
performance of management overviews and audits; and the communication of
quality information, including quality progress and problems. Actions to
achieve and ensure quality are described in progressively greatar detail in
the QA plans and procedures prepared by Headquarters, Projsct Offices, and
participating contractors.

NUCLEAR WASTE
POLICY ACT
DEPARTMENT OF _ NUCLEAR REGULATORY
ENERGY DIRECTIVES MISSION PLAN COMMISBION REGULAYIONS
DOE S700.8A, DOE 5700.4A : 13 CFR PARTS 26,50,60, 71,872
OCRAWM QUALITY
PROGRAM ASSURANCE NATIONAL CONSENSUS
GUIDANCE l—>!  MANAGEMENT  |e—] STANDARDS
AND POLICIES ANSIZASME NQA-1
REQUIREMENTS :

L

ADMINISTRATIVE 323’0‘?3\3 ) TECHNICAL
PROCEDURES REQUAEMENTS | PROCEDURES

Figure b-6. Generic quality requirements.
. . ¢114.0008 &/12/48
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The QMPR and the (A plang for Headquarters and Project Offices will he
reviewad periodically -nd updated as necessary to incorporate major changses in
policy. responsibilitias, and requirements. Descriptions ¢ the QA program
will be incorporated ito the site-characterization plans snd othsr key docu-
mants.

Consistent with DOE policy, the achievement of quality iz a primary
regponeibility of line management, and it will be indepen'ea:ly varified by
various methods by both the DOE and the contractors’ line aid QA organiza-
tions. Por example, management overview and QA audits will pe performed to
ascartain the status and the adequacy of OCRWM and contractor management
controls. 8Site-characterization, research, and design dats will be subjected
to technical, peer, or design reviews. Surveillance and inspection methods
will be periodically used to monitor or accept work activivies. All verifica-
tion activities for the program will be planned, scheduled, and documented to
provide objective evidence of procedural adequacy and comp’iance. The organi-
zaticnal relationships for the performance of quality overview and audits and
the feedback of guality status and problems are shown in Figure 5-7.

DIRECTOR - el ow e
OFFICE OF GIVILIAN ] ocfa";'dn‘ﬂ%é“
LEYEL 1 RADIOACTIVE WASTE 1K —— ] MANAGER
MANAGEMENT
‘ i
o akadd

LEVELZ | L OCIATE OIREGTORS [ QUALITY ARSURANCE

= =

PROJECT OFFICE T OJECT QUALF
— PROJECT QUALITY
LEVEL 3 DIRECTORS C— ASSURANCE
‘MANAGERS
/1

A
i
* .

hesiion i e

' e v ol PARTICIPATING
PARTICIPATING —t CONTRACTORB
LEVEL 4 CONTRACTORS < QUALITY ABSURANGE
PROJECT MANAGERS MANAGERS

- MANAGEMENT DIRECTION

[T ——"—"> QUALITY OVERVIEW

wwiomam s ulie OUALITY INFORMATION

LIREA- I RR TR 13

Figure 5-7. OCRWM program guality mapagement direction,
overview and information.
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Pursuant to 1¢ CFR Part 60, during 3ite characterization, the NRC staff
ig permitted to vi+it and inspect the site and observe ricavations, borings,
and in-situ tests as they are done.

The QA policics and requirsments document for the ~rogram wasg issued in
May 1985 under the title Quality Assurance Management Pcliciesa and Require-
ments, A QA plan for siting and site characterization wag issued by the
Office of Geologic Repositories in September 1984, Quel.ty-assurance plans
and implementing provedures are undar development by the Project Offices and
are scheduled to be in place before the submittal of the site~characterization
plang. Similar QA plans and procedures are under development for storage and
transportation systems,

S.7 SAFEGUARDS AND SECURITY

Special safequards and security measures will be established and imple-
mented for the handiing, transportation. and atorage of spent fuel and high-
level waste. These measures will be defined in site-specific terms as needs
are identified. In the interim, routine safeguards and security measures.
including access control, will be executed in accordance with current DOE
directives applied to DOE test facilities,

5.8 PEER-REVIEW PROCESS

Pear review is an important part of the process by which a repository is
sited, constructed, and operated. Peer-review groups have already partici-
pated in the early stages of the process. For example, the DOE has agsembled
a group of independent experts, the Performance Assessment Review Group, to
examine the performance-asgessment plans of the repository projects. As the
repository program continues, the OCRWM expects to assemble similar groups to
examine other parts of the work. Other DOE organizations~-for example, the
Office of Emvirommental Compliance~-also use independent experts in their
review of work sponsored by the OCRWM; their peer reviews are significant
contributions to the program,

The States in which a repository may be located also provide independent
peer reviews:; some of the funds distributed by the DOE as financial assistance
to the States {see Chapter 4 in Part I and Chapter 3 in Part II)} are used for
that purpose. The States have already conducted peer reviews of the draft
environmental assessments prepared for the nine potentially acceptable sites
for the first repository; they will provide further reviews throughout the
program,

Another source of independent peer review ig the National Academy of

Sciences. This organization has contributed a review of the draft environ-
mental assessments and is expected to contribute further reviews in the future.
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Tha ultimate pver raview of the program will ha pronided by the Nuclear
Regulatory Commissicn., Through ite staff and consultant.i. the Commission will
continuously ceview the DOE work, as it already has tha ii%ing guidalines and
the draft environmevtal assessments.

5.9 ADMINISTRATIVE SUPPORT SERVICE

Administrative support iB essential to the success of the program, The
program cannot attain its objectives without adequate personnel, facilities,
equipment, mail handling, Lravel. procurament, printing, records, and other
support activities. There is no need for a detailed pressntation of adminis~
trative Bervices in the Mission Plan. However, it is important to emphasize
that these services are being provided within the established DOE organiza-—
tiona. The success 2f the program will hinga on the continued priority
support from the DOE's administrative offices.

5.10 INTERNATIONAL ACTIVITIES

It has long been DOE policy to gooperate with other nations in developing
technolagy for the management of radicactive wastes.

The objectives aof the OCRWM interuational activitias ares as follows:
1. To improve the parformance of tha OCRWM progrém by
a. Congerving OCRWM regsources through joint projacts.

b. Securing independent reviews and confirmation of OCRWM data and
modeling concepts.

c. Avoiding unwarranted duplication of research-and-development
efforts.

d. Promoting international consensus on iseues related to
radicactive-waste managament.

2. To comply with U.5. foraign policy.

3, To fulfill the obligations of existing bilateral agreements and to
consdider other agreements that could augment the OCRWM program.

4. To comply wikth Section 223 of the Act.

It is OCRWM policy to ensure the proper management of international
activities through coerdination and integration, to ensure compliance with the
requirements of the Act, to continue honoring existing commitments, and to
complele cost-benefit evaluations before the initiation of new activities,

The OCRWM currently maintains active participation in inkternational

cooperation and information exchange through bilateral agreements, multi-
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national activities, and international agency forums and programs. These
activities are conducted under current bilateral agreement: with Belgium,
Canada, Prance, the ®.ideral Republic of Germany,. Japan, Svuden, Switzerland,
the United Kingdom, :nd the Commission of European Commun! sus, The OCRWM
also cooperates through the International Atomic Fnergy % ..ney and the Nuclear
Erergy Agency of the Organigation for Economic Cooperatic.. 4nd Development,
The OCRWM is currently most active in joint projects wity .anada, the Federal
Republic of Germany, aad the Nuclear Energy Agency. The e projects include
{1) an underground crystalline-rock regearch laboratory ir Canadi: (2) ongoing
tests in the Asgse salt mine in the PFederal Republic of Guruany: (3} the ex-
change of information with and tests of spent-fuel storaga in, the Federal
Republic of Cermany; and (4) ¢rystalline-rock testa in tht Stripa mine in
Sweden. Through the Nuclear Energy Agency, the OCRWM participates in the
International Seabed Working Group, which coordinates rescarch on the feasi-
bility of waste disyosal in clay formations beneath the ogean floor.

In accordance with Section 223 of the Act, the DOE and the Nuclear Kegu-
latory Commission jointly offar cooperation and technical assistance in sgpent-
fuel storage and disposal to countries that do not produce nuclear weapons.
This includes assistance in the health. safety, and environmental regulation
of storage and disposal activities. The Pederal Register notice extending
this offer was updated and reissued jointly by the DOE and the NRC on April 6,
1984 {(Pederal Register, Vol. 49, p. 13858} and April 5, 1985 (Federal Register.
Vol. 50, p. 11137}, Expressions of interest have been received from the
Neltherlands, Egypt, Brazil, Japan, the Republic of Korea, Taiwan, Mexico, and
Indonesia, Other expregsions of interest are expscted. Briefings on the
spent-fuel management program have been provided to Korea and Mexico, and a
seminar on spent-fuel management waa held in Egypt. These typee of briefings
will be continued in response to expressions of interest.
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Chaptar 1

INFORMATION NEEDS

An identification of the primary scientifi¢, eng neering,
and technical information, Including any necessary demon-
stration of eryineering or systems Integration, wi. h
respect o the siting and construction of a tast and
evaluation facility and repositories.

~—Nuclear Waste Policy Act, Section 301(a}(l)

INTRODUCTION

Although a geologic repository ig a first-of-its-kind engineering pro-
ject, many of its elemenlts are simalar to those of facilities that have been
succegdsfully built and operated., For example, the sinking of shafts and the
excavation of underground disposal areas will resemble routine oparations at
deep minas throughout the world; many of the surface operations will resemble
those of warehousing; and many of the waste-handling operations will resemble
those guccessfully used by the nuclear industry and the DOE for years. Tur-
thermore, the mission of the repository and the requirements for its perfor-
mance are explicitly defined by regulations, including the DOE's siting guide-
lines {("General Guidelines for the Recommendation of Sites for the Nuclear
Waste Repositories," 10 CFR Part 960). There is, thersfore, a broad basis for
determining the kinds of acientific, engineering, and environmental infor-
mation that will be required for a repository.

Certain aspects associated with the design and performance of a geclogic
repository distinguish it, however, from more conventional engineering pro-
jects. For example, the design of the repository must account for the thermal
stresses on the host rock induced by the heat-producing waste, an aspect
unigue to the repository as an underground censtruction project. Another dis-
tinguishing aspect is the reliance~-~over the long tsrm—-on the natural bar-~
riers of the site to provide waste isolation. This reliance requires a very
thorough underground-exploration program in comparison with the siting of
other underground engineering projects, such as hydroelectric power stations,
These distinguishing aspects of the repository are reflected in the emphasis
on the site.

Unresolved questions related to the performance of a repository are
termed "issues.” For each issue, the kinds of information needed to answer
the guestion can be identified., This information will be collected during
8ite characterization. This chapter lists and explains examples of the types
of information needed to determine whether a repository can be sited, de-
signed, constructed, operated, and closed in accordance with applicable regu-
lations. The information needs listed here are not intended to be applicable
te all sites. Each geohydrologic setting or gite will have additional,
specific information needs, These site-specific issues and information needs
will be described in the site-characterization plans to be issued for the
three sites approved by the President.
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Much of the information listad here remains to be collected, analyzed, or
verified. The activitise through which these data-acqu.sition steps will be
parformed are descwibed in Chapter 2, which presents pi..ng, milestones, sched~
ules, and budgets

During site characterization, the DOE will collec detailed information
on the geologic, hydrologic, and other characteristicy Lhat determine compli-
ance with the sitirg guidelines, These guidelines (s e Appandix B) include a
postclosure system Juideline, 10 CFR 960,4-1; postclos: re technical guidelines
for geohydroligy. geochemistry, rock characteristics, ¢ imatic changes, ero-
sion, digsolution, tectonics, human interference, and natural resources.
8960.4-2~1 through 960.4-2-8; a preclosure system guideline for the ease and
cost of siting, construction, operation, and closure, oreclosure technical
guidelines for surface characteristics, rock characteristics, hydrology, and
tectonics, plans for collecting the detailed information required to demon-
gstrate compliance with this set of guidelinesg will be presented in the site-
specific site-characterization plans to be developed for each candidate site
approved for characterization.

In parallel with site characterization, the DOE will collect information
about other aspects of the site. Thig activity, raferrad Lo as site investi-
gations, will be carried out in order to establish compliance with the guide-
lines that do not require characterization {e.g., demographic, gocioeconomic,
and ecolegical characteristics) and to comply with the requirsments of the
National Environmental Policy Act of 1969, The guidalines for which informa-
tion will be collected during site investigations include 960.4-~2-8-2 (techni-
cal guideline for site ownership and control); $60.5-1(a}{l} and 963.5-1
(a)(2) {preclosure system guidelines for radiclogical safety and for environ-
mental quality, socioeconomics, and transportation} and 96Q,5-2~1 through
860.5-2-7 {preclosure tachnical guidelines for population densgity and distri-
bution, site ownership and control, meteorology, offgite installations and
operations, environmental quality, socioceconomic impacts,. and transporta-
tion)., Plans for collecting the detailed information required to demonstrate
compliance with this set of guidelines will be presented in the BIS
implementation plan, which will be separate from the site-characterization
plans,

The information required to site and construct a test and evaluation
facility {TEF}, if such a facility is deemed nacessary, will be essentially
the same as that for a repository. Howaever, the information needed would be
much less extensive because the TEF would be located at the repogitory site
{gee Chapter 4}, would operate over a short time, and would be much smaller in
scope., For these reasons, no separate information needs for a TEF are pre-
sentaed here.

Appendix IIT of the DOE's siting guidelines describes the level of infor-
mation needed in each step of the site-selection process. Appendix IV of the
guidelines identifies the types of information needad to nominate potential
gites as being suitable for characterizationm.
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HIERARCHY OF INFORMATION NEEDS

Thig chapter ig organized in accordance with an issu:e¢ hierarchy con-
gisting of three lev.ls of detail: key ipsues, issues, #:d information
needs. The purpose »f this hierarchy is to make apparent the logic of site
gtudies and desion activities and thereby enaure that no significant issues
are overlooked or extraneous information collected. The rierarchical struc-
ture provides a convenient framework to distinguish broas gyuestions of overatil
suitability {key issue.y} from more specific questions abou. natural systems or
major design c¢om-onents (issues} and from requirements for additional data or
analyses ahout particulax natural conditions or design elements (information
needs}.

The key issuas are derived directly from the system guidelines in the
DOE*s siting guidelines. The system quidelines define general requirements
for the performance of the repository system; these requi:ements are based
generally on the objectives of protecting public health and safety and the
quality of the environment and specifically on the Envirormental Protection
Agency's standards for allowable releases of radicactive material (40 CFR Part
191). The key iggues are treated in their order of importance {see discussion
in Appendix B).

Issues are subordinate to key issues. Collectively, the iszsuyes grouped
under a key issue indicats what questions must be angwered to resolve the key
issue., Moat of the issues are relatad to the geologic, hydrologic, and geo-
chemical characteristics of the repository site and other agpects of the nat-
ural environment; they are based on the qualifying conditionsg of the technical
guidelines in 10 CFR Part 960. Some issues, however, are concerned with fhe
waste package and engineered aspects of the repository itmself; thege imgsues
are based on performance criteria and regulations that must be met to receivs
a license for a repository. It is noteworthy that many of the issuves should
not be especially difficult to resolve becauge the methods used to obtain the
information, and the analysis and intsrpretation of the information, are
straightforward and well established. However, gome issues can be resolved
only after in-sity testing at the proposed depth of the repository. To per-
form theae tests it will be necsssary to construct one or more exploratory
shafts.

Information needs constitute the lowest level of the hierarchy. Tha
technical information needed to resolve the imsueg is stated broadly at this
level. BSome information topicg pertain to site puitability; others pertain to
the information required to design coat-effective waste packages or surface
and subsurface facilities. The DOE has intentionally duplicated certain in-
formation needs under two or more issues so that each issue and its assogiated
information needs can be considered as a discrete package; thus, the inter-
dependences among issues and information needs are not shown. The DOE places
no particular programmatic significance on the number of information needs
associated with an ispue. Finally, the preceding discussion on the relative
difficulty of resolving issues applies to acquiring the technical data as
well. For example, data on meteorological conditions are routinely collected
at nuclear power planks, and the use of these data in analyzing the safety of
the plant and planning emergency responses ig well established.
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Ag mentioned, tho issues are intended to apply to a repository sited and
constructed in any hoit rock. Some of them are velatively unimportant in
certain potential ho:.t rochs, an exampla being dissolutior. procesees in any of
the hard rocks. These limited-applicability cases are inc.cated in the narra-
tive, as appropriate. Typically, the information needs c¢-.sd here are generic
and illustrative of the information required to resolve ifsuee. Site-specific
information needs will! be identified in the forthcoming site-characterization
plans or the EIS implementation plan. In addition, not 271 of the approxi-
mately 140 information neads listed in the following page: are of equal impor-
tance. Generally, tha information needs required to resolve key issue 1 are
more important than those raquired to resolva key igsue 2, and so on. The
information needs listed under each issue generally are iu the order in which
they would be collected or applied to that iesue and thus are not in order of
importance.

KEY ISSUE 1: Will the geologic repository, consisting of multiple natural
and engineered barriers, isclate the radicactive waste from the
accessible environment after closure in accordance with the
regquirements set forth in IQ CFR Part 60 and the proposed
Environmental Protection Agency rule to be codified as 40 CFR
Part 1917

Key imaue 1 im derived directly from the postclosure system guideline

(10 CPR 960.4~1), which defines the general long-term parformance requirements
for the repository system am a whole (i.o., the waste package, the erginearad
repository, and the natural system at the e¢ite}. Theee performance require-
mentg reflect the general objectives of protecting the health and safety of
the public and the guality of the environment: they are based specifically on
the safety standards proposed by the Environmental Protection Agancy {EPA), to
be codified as 40 Part CFR 191, Subpart B, and the criteria acdopted by the NRC
in 10 CFR Part 60, Subpart E.

Compliance with the system guideline must be demonstrated (1) to recom-
mend a site for the development of a repository and (2) to obtain a construc-
tion authorization from the NRC. The demonstration of compliance will be
based on the repults of analyses that will evaluate the integrated performance
of the total repository system. This performance aspessmoent will use mathe-
matical models (i.e., computer codes developed specially for repositery model-
ing purposes), scientific data collected during site characterization and
during the preceding field investigations at the site, data about the perfor-
mance of the waste package in the particular host rock, and data about the
repository itself, including such engineering specifications ag the distance
between waste-emplacement holes, the distance between drifts, and the shape
and dimensions of each drift. Included in this assessment will be analyses of
the following:

l. Interactions betwesen variousa components of the repository system
{e.qg., the effects of the heat emitted by the waste on the surround-
ing host rock and the effaects of the chemical constituents of the
hoat rock on the materials of the waste package).

2. The effects exerted on the repository system by exploratory boreholes
and shaftg, and the construction of the underground facility.
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3. The effecta exerted on the performance of the repigitory aystem by
conditions that are expected to occur over the l-mg term {e.g..
changes in ¢3ohydrologic conditions that can be 1+ajected from the
history of ‘he host rock during the Quaternary P-.iod--the past
2 million years or sa).

4. The effects exerted by potentially disruptive f ¢cuasses and events
whose occurrsace ig not likely but is sufficient)- credible to war-
rant analysis (e.g.. extreme erosion, climatic ch.nge., or human
intrusion}.

Critical to the performance assessment will be the definition of three
major boundaries that are related to the regulatory requirements for the
repository: the boundaries of the enginesred-barrier system, the disturbed
zong, and the accessible environment. These boundaries can be precisely
definad only after completing the site characterization ar.d the designs of the
repository and the waste package.

Derived from key issue 1 are nine issues--one that pertains specifically
to the engineered barrier system and waste package, one that pertains largely
to the repository, and seven that pertain mainly to the sita. The lattar are
based on the postclosure technical guidelines (codified as 10 CFR 960.4-2),

ISSUE 1.1: Will the present and aoxpected geohydrologic setting at a site be
compatible with waste containment and isolation?

The geohydrologic setting will determine the quantity and the chemical
compoeition of the water that comes into contact with waste packages. These
conditions, together with the thermal and radiation fields produced by the
waste packages, will control the corrosion of the waete containers., For the
dite to be compatible with the achievement of waste containment and isolation
objectives, it must be possible to design and build a wasts package that is
compatible with the requirements of NRC regulation 10 CFR 60.113(a){1){ii) on
the engineered-barrier syatem.

After the containment period, as the waste package begins to lose its
integrity, some of the radicactive waste may be dissolved. This would create
the potantial for radionuclide transport out of the engineered barrier ays-
tem. The hydrologic conditions at the site will affect isolation by deter-
mining the flow paths and flow times for the water containing the radicnu-
clides. The geologic conditione along the flow path will affect the rate at
which the radiomuclides travel in relation to the water flow rate; these con-
ditions can affect radionuclide tranaport through retardation by sorption,
digpersion, precipitation of low-solubility phases, and other processes that
glow the rate of radionuclide transpert in relation to the rate of water flow.

The information needs for this issus include the following:

1.1.1 Knowledge of the present nature and dietribution of aquifers and
aquitards in the region (thousands of square miles) surrounding
the site, including areas and modes of recharge and discharge,
interrelationshipe of geohydrologic units, and influence of stiuc-
ture on the regional occurrence of aquifers,
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1.1.2 Detailad descriptions of the lithology, Btiatigraphy, and struc-
ture (rspecially of structural features lile fractures, faults,
and foids! of the geologic deposits and formamtions in the wvicinity
of the mite,

1.1.3 Gecchemical characteristics of ground watvr in the region and near
the gite, including variations with depth.

1.1.4 Detailed knowledge of the potentiometric gurrace, presgent hydro-
locic properties {e.g., hydraulic conductivity and gradient), and
distribution of the geologic deposits and fucmations in the vicin-
ity of the gite,

1.1.5 Estimates of, and bounds on., the present ground-water fluxes, flow
directions, velowities, and travel times for the paths batwgen the
repoaitory and the accegsibles environment.

1.1.6 Estimates of, and boundg on, effectg of man~induged changes on the
present hydrologic flow system at tha site, including those causged
by site characterization, repository construction, dam construc-
tion and operation, c¢limate changes induced by human activity. and
increaged gurface-water and ground-water withdrawal, as specifiad
in State or local management plans,

1.1.7 Estimates of, and bounds on, the effects of natural phenomena that
have reagonable potential for changing the present surface and
subsurface hydrologic flow system, including climatic changes
{both natural and those induced by human activities)., tectonism,
and disgolution.

Information need 1.1.5% is critical to the resolution of issue 1.1. The
ground~water flow parameters and travel-time caleculations for the undisturbed
tonditions are required to qualify the site. The gtound-water fluxes, flow
directions, and velocities at the potential repogitory horizon are needed to
plan the construction and operation of the repository and to design the shaft
and borehole seals. The peost-waste-emplacement ground-water—flow conditions
at the repository horizon need to be determined to ensure that borehole and
shaft seals will function properly and to determine the conditions of watar
flow to which waste packages will be subjected.

The information gathered to addrese this isgue will provide the hasgeline
description of the geologic and hydrologic setting. Thisg description will be
used in designing ths components of the engineered barrier gystem and astab-
lighing conditions for the testing of the barricr materials., Together with
geochemical information, it will provide the basiz for calculating the ex-
pected rates of radionuclide releases to the acceszeible environment.

ISSUE I.2: WIill the present and expected geochemical characteristics of the
site be compatible with waste containment and isolation?

The geochemical charactaeristies of the repository site will control the
chemical composition of the fluids available for the degradation of the waste
packag®. These fluids will-affect the lifetime of the containment:barrcier and

et
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the rate of radionucli.)e releases from the waste packages &ltar the contain-
ment barrier is breachad. The geochemical characterigtics o.f the rock units
along the water flow sith from the repository to the acceas. bie environment
must be known to estirate the retardation of radionuclide . ansport in rela-
tion to water traval times.

The heat and radiation emitted by the wagte may induc 3 changed in the
properties of the host iock, local water chemistry, and mia. ral composition
along the water flnw path from the repository to the acceasivle environment.
Changes in water chemistry may alter the rates and mechanisms of waaste-package
degradation and the rate of radionuclide raleagse from the wigineered-barrier
syatem., Changes in the mineral composition of tha host rock may result in
changas in water chemistry or in the amount of water that mity come in contact
with the waste packages--or in the mechanism by which these changes may take
place. Changes in the mineral composition of the rock units along likely flow
paths may alter the potential of the site for retarding radionuclide transport.

The retardation of radionuclide transport relative to water flow times
dependg on such procesdges as the precipitation of low-solubility phases, sorp-
tion onto minerals, the exchange of ions between digsolived species and the
minerals along the flow path, and the dispersion of radionuclides into rock-
matrix pores during flow through fractured rock. BSome of thesa processes da-
pend on the chemical speciation of the radionuclides in solution; it is there-
fore necegsary to know the chamical .stability of complex ions and colloidal
species. Transport by particulate matter and colloids sugpended in water must
algo be investigated. Kinetic factors may be involved in gpeciation, colloid
stability, and precipitation., Finally, the relative importance of each of the
trangport and retardation processes must be determined so that the overall
retardation properties along the path from the repository to the accegsible
environment can be estimated.

Both presmplacement and postemplacement geochemical conditions must be
understood. The preaemplacement geochemical conditions are needed to provide
the baselind data from which the effects of waste emplacemsnt will be esti-
mated. Information on the present geochemical conditions will be used in
evaluating the suitability of the site. The geochemical conditions that are
expacted after waste emplacement will determine whaethar the site is compat;ble
with the long-term containment and isolation of the waste

The 1nformat10n needs for this igaus ;ncluds the follow;ng

1.2.1 Estimates of, and bounds ron, the preaont geochamxcal conditionse at
the potential reposgitory site, including water ghemistry, the min-
eralegy and petrology of the proposed repwsitory horizon, types
and amounts of ‘drganic compounds pregent, and geaochemical para-
meters along the water flow path from the repository to the acces-
sible snvironment.

1.2.2 FEstimates of, :and bounds on, the gsochemical stability of the
host-rock minerals, changes in ground-water chemistry and mechani-
cal etability:of:-the hoat rock aftar rapoeltory construction and
waste emplacement.

1.2.3 Estimates of, and -bounds on, the processes that affect the retar-—
dation of radionuclide traneport relative to the velocities of
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water flow along the path from the repositccry to khe acceasible
envircnmant,

ISSUE 1.3: Will Lthe present and expected characterist:cs of the host rock and
surrounding units be compatible with was: 2 containment and
isolation?

The physical and chemical properties of the host weock and surrounding
rock units muet all be compatible with a design and an operating plan that
will allow comstruction, operation, and closure in accordance with containment
and igolation criteria. The excavation of tha repositury and the effacts of
waote emplacement must not induce changeg that would significantly atfect the
ability of the rock to contain and isolate the waste. If changes in the host
rock occur, such as extensive fracturing, new pathways for radionuclide trans-
port could be established, and the isolation capabilities of the rock could be
impaired, Therefore, in addition ko the scientific characterization of the
site (e.g., determining the thermal and mechanical properties of the host
rock}, engineering analyses are also needed.

The major information needs for thia issue include the following:
1.3.1 Descriptions of the structure, lithology, and stratigraphy of the
host rock and surrounding rock unita, inoluding depth, thicknesa,

and lateral extent.

1.3.2 Estimates of the mechanical properties and ambient stress condi-
tions of the host rock and aurrounding rock unitsg.

1.3.3 Estimates of the thermal properties and ambient geotharmal charac-
terigtics of the hoet rock and surrounding rogk units,

1.3.4 The characteristica of the geologic and hydrologic setting and
in-situ conditions of tha repoaitory.

1.3.5 The thermal characteristicas of the waste pachage and the thermal-
mechanical effects of the heat emitted by the waste on the
properties of the host rock.

1.3.6 The underground layout and configuration (i.e., drift design,
depth and areal extent of the underground development} and the
waste~-amplacemant configuration.

1.3.7 Estimates of mining-induced effects on the hydrologic properties
of the rock immediately surrounding repository opaninga.

1,3.8 Definition of the allowable changes in the host rock caused by the
presence of the :epoaltory (e.g., temperature, -strasg).

1.3.9 Deacrzptlon of the sealanq daslgn for undarground drifts, shafts,
ramps, and borsholes.

1.3.10 Construction, operation, and closure plans for the repository.
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ISSUE 1.4: (€an the underground facility be placed at a dapth such that sur~
face ero-ion will not lead to reledses greatqr than thaose allowed
by regulations?

To prevent the waste from being uncovered. thereby using a direct
release of radionuclides to the surface, the repository mnst be at a depth
greater than that which can be reached by surface erosi n ‘luring ths next
million vears., As spacified in technical guidelime 10 if% 960.4-2-5, this
depth must be at least 200 meters (650 feat) below the di:azctly overlying
ground surface. The rates and depths of erosion are controlled by the nature
of the rocks and deposits that lie betwasn the repository and the surface: by
climatic conditions that affect precipitation, infiltration, evapotranspira-
tion, and runoff; and by changes in the baseline of erosiun through differen-
tial vertical movements of the earth's crust or by changes in sea level,

Erosion, like the procesgses and avents covered in issues 1.5 through 1.7,
is a potentially disruptive process that is not expected to adversely affect
the long-term performance of the repository hut ia sufficiently credible to
warrant analysis. [n projecting the depth of continued erosion, the rates and
depths of erosion in response to crustal movements and climete during the past
million years need to be determined as the first step. The results must be
coupled with sstimates of the consequences of changes in crustal movement and
climate during the next million yearsa, to ensure that the rapoaxtory is suf-
ficiently deep.

Tha information nesds for this imsue include the following:

1.4.1 Descriptions of the stratigraphy of the soils, depositg, and rocks
that lie above the repository horizon. :

1.4.2 Past rates of eroszion estimated by determining depths of entranch-
mant of geomorphic surfaces whose ages have been determined.

1.4.3 Determination of mechanisms of erosion through study of the soils,
weathering processes, and geomorphic processes in the. region.

1.4.4 Estimates of, and bounds on, future climatic and- fluvial condi-
tions as outlined in issue 1.5.

1.4.5 Eetimates of, and bounda on, past and future geomorphic processes
in the geologic setting, including effeats of changesa in climate
and fluvial conditions as outlined in issue 1 5 and of changes in
tectonic stablllty as outlined in isaue 1. 7

1.4.6 Estimates of g1301al erogion during the Quaternary Perlod.

ISSUE 1.5; Will future climatic conditions at the site lead to radionuclide
releases greater than those allowed by regulations? -

Phenomena that could cause gignificant climatic change in the future will
be zonsidered. One such mechanism for change is an increase in global atmos-
pheric carbon dioxide, Variations-in climate can result in changes: in infil-
tration, which may affect the ground-water regime., as well as changes in run-
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off and stresamflow, ‘shich will affect the rates of erosior., Cyclic climatice
patterns occurred durving the Quaternary Period and are ewpested to continue
into the future. Tha prediction of future climates is bared on the recon-
struction of Quateriary climates. Areas covered by contisental glaciers in
the past can be presumed to be covered by comparable gla iers in the future
¢nd to be affected by glacial erosion, deposition, disrup.ion of drainage,
increased overburden and changes in the ground-water ra-ime. Areas not
directly affected by glacisrs have been and will again .e affected by the
changes in climate that result from a glacial episode. 7% .ese changes are
global: they involve fluctuations in temperature, evapora:.ion, precipitation,
and runoff. These can lead to changes in sea level. Also of importance to
future climates is the influence of human activity, such as the injection of
particulates into the atmosphere and release of carbon dioxida.

Estimates of. and bounds on, future climatic conditions and their effects
on the hoat rock and the hydrologic system will be devaloaped.

The information needk for this iesue include the following:

1.5.1 Estimates of the distribution of precipitation, including geo-—
graphi¢ occurrences, amountg, rates, and durations.

1.5.2 Estimates of the balance of precipitation, evapotranspiration,
infiltration, and runoff,

1.5.3 Descriptions of any paleo-flood deposits, including their age.
compoaition, particle size, and stratigraphy: and the width,
depth, depth of scour, and gradient of the channels in which they
ococur.

1.5.4 Evidence of past ground-water levels in the geologic setting and
the potential for future changes in ground-water level.

1.5.5 Dascriptions of geomorphic features in the geologic setting,
including size, slope, and eslevation.

1.5.6 Rates and directione of streamflew in the drainage basin during
the Quaternary Period.

1.5.7 Descriptions of s0il horizonsa in the vicinity of the gite, includ-
ing fossil pollen where availabla,

1.5.8 Estimates of, and bounds on, contributions to climatic changes
from man-related factors, such as relgases of carbon dioxide and
particulatas.

ISSUE 1.6: Will any subsurface rock dissolution within the geologic setting
of the site lead Lo radicnuclide releases greater than those al-
Iowed by regulations?

Rock dissgolution .ig of concern because it might exposa waste packages to
corresive fluids or cause a hydraulic intercommection between tha host rock
and the immediately surrounding geochydrologie unite. - It is a slow, erosional
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procesa {a represeniative rate is 1 foot per 1000 years: :I concern only to
potential sites in s#it or other evaporite formatione. 1Ii: guch formations,
zoneg of past or »rerent dissolution are commonly evidencid by such features
as breccia pipes, =iukholes, and depressions of varying : »e; reductions in
the volume of the hest rock or surrounding strata and cor. gquent collapse or
other daformatior; or the absence of strata in a geolog. dection where Etheir
prasence is expected. While dissolutien is a potentiall - disruptive process.
it is not expected to adversely affect the long-term peri¢ mance of a repogi-
tory at any of the potuntially acceptable sites.

To estimate the rates of horizontal and vertical dis.olution, it is nec-
essary to obtain the following information:

1.6,1 Definition of the structural, hydrelegic, geomorphic, and strati-
graphic framework of the site vicinity.

1.6.2 Locations and characteristics of diggolution fronts or other dis-
solution features, if identified in the vicinity of the site,.

1.6.3 Geochemical analysis of the ground water within the geoclogic
setting.

1.6.4 Fracture and fault analysis of gurface outcrops, drill cores, and
data from geophysical surveys.

1.6.5 Estimates ¢f future climatic conditions in the geologic setting.

1.6.6 Estimateslbf fﬁture tectonic activity in the geologic sgetting,

ISSUE 1.7: WIill future téétdnié'prOcesses or events within the geologic set-
ting of a site lgad to radignuclide releases greater Lhan those
allowed by regulatlons.

Tectonic processes include subeidence, uplift, tilting, folding, fault-
ing, igneous activity, and geismic activity (earthquakes). low subaidence
may be favorable because it gensrally. increases the depth of burial of a
gite. However, some other tectonic processes and events may lead to a rela-
tive uplift of the site and to increased rates of ernsion, which in the ex-
treme, might exhume the repository.

Potential igneous activities in¢lude vol¢anism and intrusions that do not
reach the surface. Igneous activity can cause faulting, tilting, and uplift.
Upliff by itself or in combination with the magma hody, can change, either
favorably or adversely, the ground-water flow. Uplift can also lead to faater
erogion, and the introduction.of heat can cause hydrothermal activity. Posgi~
ble impacts resulting from inkrusions into the repository range from disper-
sion of radionuclides into the atmosphere to their sncapsulation in highly
impermeable igneocus rock formations.

Some faults may provide barriers to ground-water flow; others may act as
conduits of increagsed hydraulic conductivity that result in fastar and shorter
flow patha. Therefora, the presence of faults and the likelihood of future
faulting and uplift must ba evaluated in terms of their contributions to a
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tecrtonically indu.ed, erosional breaching of a reposi: ry or adverse changes
in the paths of ground-water flow, even though a sign-ficant disruption of the
repository by tectonic¢ processes is unlikely.

The following information constitutes a bagis for estimates of, and
bounds on, the rates, magnitudes, and locations of £ tuve tectoniem and the
effects on the local and regional ground-water-flow system:

1.7.1 Patterns of active and inactive tectonic features in the geologic
getting--including igneous featuresg, faults, folds, uplift, and
gubgidence~—and their relation to the hydrologic system,

1.7.2 Ages of tectonic features to allow a time-space analysis of geo-
metric information in a historical framewcrhk. This reveals tec-
tonic changes that have occurred through time and permits the cal-
culation of past and present rates of tectonic activity as a means
of predicting future changes.

1,7.3 Records of historical earthquakes within the geologic setting,
including locations, frequency, magnitude or intensity, and focal
mechanisms when available.

1.7.4 Agsessments of the correlations of earthquakes with tectonic fea-
tures and processes.

1,7.5 Estimates of the geometry and origin of present etress systems
within the earth's crust to relate tectonic precesses to present
tactonic conditions.

1.7.6 Assessments of past igneous activity in the geologic setting as an
indicator of the potential for future igneous activity.

1.7.7 Estimates of changes in rock stress and potential fault creation
and movement dus to flooding and glaciatien.

ISSUE 1.8: WIiIl Future human actlvities at or near the site adversely affect
waste contalnment and isolation?

Much consideration has been given to activities by future generations
that could inadvertently compromise the effectiveness of a geologic repogi-~
tory. BSuch intrusion into a repository could result from attempts to find or
exploit natural resources or from changes in land use. For this reason, re-
positories will be sited in areas where future exploration for valuable na-
turel resources is unlikely and whare land ownership and control can he main-
tained. Furthermore, various measures will be usad to warn future generations
about the presence of the repository (e g.. the erection of durable monuments
and markers}.

The information needed to regolve this iseue includes the following:
1.8.1 The general quantities, grades, and depths of occurrence of energy
and mineral resources, including water. The potantial for using

underground spaces for the storage of fluids must also be assessed.
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1.8.2 Estimat.a of tha value of the natural resourii2s compared with that
contains@ in other areas of gimilar size in :ne geologic getting,

1.8.3 Asgessinants of whether geologic or geophysic I exploration would
be likely to discover a significant concantrition of any naturally
occurring material that is not widely avaii:le from other sources.

1.8.4 Descriptisns of past and present drilling an¢ mining operations in
the geologic setting. The description of driiling practicas will
include drilling methoeds,. frequency of drilling, and depth and
gspacing of drill holes.

1.8.5 Natural phenomena (e.g., atmospheric conditions, floods, glaciers,
sandstorma) and human activities (e.g., conatruction of dams) that
might degrade the surface markers and monumerts designed to warn
future generations of the existence of the repository.

1.8.6 Evaluation of potential for changes in land use over the long term
of interest to waste isolation,

This information will be used to estimate or to bound the potential ef-
facta of future human activities (in the wvicinity of the repcasitory) onh the
rates and concentrations of radionuclide releases to the acceaeibls environ-
ment,

ISsuE 1.9: (I) Will the waste packages meet tha performance objectives of
waste containment for the 300 to 1000 years after permanent
closure of the repository, and (2) will the engineered-barrier
system meet the performance objectives of an acceptable rate for
radionuclide releases after the containment Is breached?

After clogure of the repository, the waste package and other engineered
barriers must accomplish two functions. First, the waste package must provide
substantially complete containment of the waste for a period of 300 to 1000
years after permanent closure. Second, the other engineered barriera must
control radionuclide releases after complete containment ends. This issue
addresses the ability of the waste package and the other enginsered barriers
to meet these performance requirements, which are specified in the performance
objectives nf the NRC regulation 10 CFR 60.113.

Seven information needs have been defined for this issue:

1.9.1 Estimates of, and bounds on, the flow of fluids in the waste-
package anvironment.

1.9.2 Egtimates of, and bounds on, the chemical properties of fluids to
which waste packages will be exposed.

1.9.3 Estimates of the thermomechanical streasgss acting on the waste
packages.

1,9,4 Estimatas of, and bounds ¢n, the radiation lavel and 1ta affects
on the waste-package environment.

-175-



o

2N 08 2 19

1,9.5 BSpecifications for, and material properties of, the waste form and
estimateg of, and bounds on, the rate of redionuclide releagse from
the waite form after the containment barrisr ‘s breached.

1.9.6 Material properties relevant to design gpe: fications for the con-
tainment barrier and astimates of the rat=s and mechanisms of con-
tainment-barrier degradation in the repos to.y environment.

1.9,7 Dasign specifications, performance characts. :stics, and mater:al
properties for packing material if packing material is used in the
waste package.

The information gathered will lead to {a} an understanding of waste-gon-
tainer degradation; {b) estimates of how long the waste will be contained; {c)
an understanding ¢f mechanismg controlling waste-form degradation; and (d)}
estimates of the rate of radionuclide releases from the waste form after the
containment barrier is breached, including the contribution of packing mate-
rial, if it is used, to the control of radionuclide releases, This informa-
tion will be combined to provide estimates of, and boundeg on, the time at
which radionuclide releases will begin (breach of the containment barrier) and
of the rates of radionuclide releases from the waste packages. The results of
these calculations will phow whether the waste packages will meat the regula-
tory criteria. .

‘.

KEY ISSUE 2:  WIill projected radiological exposures of the general public and
releases of radioactive materials to restricted and unre—
stricted areas during repository operation and closure meet
applicable safety requirements set forth in 10 CFR Part 20,

10 CFR Part 60, and 40 CFR Part 19!, Subpart A?

Key issue 2 isg derived from the preclosure system guideline for radiclog-
ical safety {codified as 10 CFR 960.5~1(a}{1l}}. This guideline requires com-
pliance with tne applicable safety requirements of the safety standards pro-
posed by the EPA to be codified as 40 CFR Part 191, Subpart A, and the crite-
ria adopted by the NRC in 10 CFR Part 60 and 10 CFR Part 20. Compliance must
be demonstrated by calculating (1) the guantities of radiocactive materials
that could be released to restricted* and unrestricted areas during repository
operation and closure and (2} the result;ng radiological exposure, if any, of
the general public.

Included in these analyses will be the following elements;
1. The site characteristics that affect the transport of .radionuclides

{i.e., local weather conditions that affect atmo$pharlc diffusion and
transport).

*"Restricted area" is defined in the guidelines as "any area access to
which is controlled by the DOE for purposes of protecting individuals from
exposure to radiation and radicactive materials before repository closure, but
not including apy areas uged as residential quarters, although.a separate room
cr rooms in a residential bu11d1ng may be set apart as a rastrlcted arsa.,”
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2. The sngineere? repository componenta whose function is tha control of
releases of radioactive materials {e.g., the ventitation filters that
clean the airoorne emissions from the repository)

3. The people who, becauss of their locaktion, may bg a»Efected by radio-
nuclide relsases.

4. The present and projected effects of nearby indu.trial, transporta-
tion, or military installations whoge presence cotv -.d adversely affect
the safety of the repository {i,s., surface facilities) or ite com-
pliarce with the radiological standards for unrestricted areas.

Derived from key issue 2 are three issues based on praclosure technical
guidelines 960.5-2~1, 960.5~2-3, and 960.5-2-4 and an isaue related to the
deaign of the repository.

ISSUE 2.1 During repository operation and closura (1) will the expected
average radfation dose to members of the public within any highly
populated area be less than a small fraction of the allowable
limits and (2) will the expected radiation dose received by any
member of the public in an unrestricted area be less than the
allowable limits?

The radiation doses referrad to in izsue 2.1 are the population dose {in
man—-rem) and the maximum individual dose that would be received by a member of
the public from routine repository operations. During repeository operation
and closure. any releases of radiocactive material will most probably be air-
borne (releases that could reach peopls through water pathways are very
unlikely), and, indeed, there is a potential that very small quantities of
radioactive materials may be available for relsase into the environment. To
enaure that such releases are Kept well within the limits allowed by regula-
tion. the repoaitory will be equipped with appropriate instrumentation and
equipment.

Both of the questions in ismsug 2.1 will require an affirmative anawer if
the repository i3 to receive a license from the NRC. To ensure that the
answers are affirmative, anothar pracaution will be taken in addition to
engineering measures: a repository will not be asited in a highly populated
area.

The information needed to rasoclve issue 2.1 includes the following:
2.1.1 Estimates of. and bounds on, the population density and digtribu-
tion in the general ragion of the mite during repository operation

and closure.

2.1.2 The basic design and operating parameters for the wasta-racelvlng
and waste-handling facilities. :
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2.1.3 The basic design and operating paramsters i«r the underground
wasto-nandliing and waste-emplacement systerws and the underground
ventilation systems,

2.1.4 The chisaracterigtics and amount of any expseu.ed routine relgases
from the surface and underground facilitirg.

2.1.5 Definition of an emergency preparedness pro -am.

2.1.6 Derign-bagis accident scenarios and remadial-action plans.

ISSUE 2.2: Wiil the meteorclogical conditions prevailing during operalion
and ¢losure lead to radionuclide releases {¢ an unrestriated area
that are greater than those allowed by requlations?

Although a significant airborne releasgse from a repositery is highly
unlikely {because there are only a few procesges by which a gignificant quan-
tity of radicactive material can be released into the atmosphere, and, fur-
thermore, the design and the operation of khe repository will be based on
sound principles of radiclogical protection}), knowledge of the atmospheric
digpersion potential can be ugeful in siting gurface facilities for maximum
safety. Pravailing meteorological conditiona determine the probability that
airborpe emissiona from the repository will be effectively dispersed or trans-
ported in a particular direction, Thia direction is compared with the knpwm
distribution of population in the area, Also of interxest is.the potential for
extreme-weather phenomena like hurricanes or tornadedas bacause the roposlhory
must be designed to ragist phenomena that can occur at tha site.

The information neads that have been idsntified for thia issue include.
the following:

2.2.1 Record of meteorological data collectad in the vicinity of the
gite, such as the prevailing wind direction, wind speeds,
precipitation, and the frequency distributions of stability and
mixing height.

2.2.2 Estimates of the atmogpheric diapersion characteristica;preﬁaient_
near the repesitory, including the effects of the terrain..

2.2.3 TIdentification of locations that are potentially suitable for the
siting of surface facilitieg with respect to atmoapherzc and
meteorolegical phenomena. . .

2.2.4 Estimates of, and bounds on, the population density and distribu-
tion in the general region of the site during rapn51tory opera-
tion and closure,

2.2.

[#]

Records of extreme-weather phenomena, such as hurricanes, torna-—
does, severe floods, and storms accompanied by lightning and
blowing dust and sand.
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ISSUE 2,3 Will the present and projected effects from ne:crhy industrial,
transportation, and military installations anc operations, in-
cluding v:-omic energy defense activities, Sigr..Jicantly affect
reppsito:y activities or lead to radionuclide -cleases to an
unrestricted area greater than those allowed . | regulations?

Nearby facilities could, in the eveanlt of an accident {3.g., an explo-
sion), adversely affect the radiological safety of the regc:itory. Examples
include munitions plants, petrochemical plants, or other tyyes of industrial
facilities that have the potential for accidents with major consequences.
Nearby transpsrtation routes ugsed for the tranaport of hazardous materials and
military or commercial airgraft routes will also need to be examined for their
potential impact on safety.

Included in thia isaue are nearby nuclear facilities, The routine re-
leases from such facilities must be considered in the analysis of repository
releases to establigh that EPA limits on combined releases are met,

The information needsd to address issue 2.3 includeg the following:

2.3.1 Identification of nearby industrial, trangportation, and military
inntallations and operations (nuclear and nonnuclear},

2.3.2 Impact of operations at nearby installations on the location and
design of surface and subsurface facilities,

2.3.3 Estimates of, and hounda on, contributing radionuclide releasesa
from other nuolear inetallations and operationa. .

2.3.4 Estimatesz of., and boundz on, radionuclide releases from the
repogsitory. :

ISSUE 2.4: Can bujildings, underground areas, and waste handling operations be
designed, constructed, and operated to accommodate the expected
wvaste characteristics and quantities and to perform the Intended
operations in a manner that ensures the radiological safety of
workers?

The wasts characteristics and quantitiea must be factored into design
criteria, selection of building materials, and operations planning. The waste
materials are sufficiently hazardous to require coneiderable care in the de-
velopment of designs and operational plans,

The following information is needed to address thie igsue:

2.4.1 Incoming waste characteristics and quantities that the facilities
must be designed for,

2.4.2 Handling, packng;ng, transport. and emplacement operations that
muat be accomplished.

2.4.3 Technical specifications for fagilities and equipment.
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2.4.4 Oparatng procedures.

2.4.% Struc-ures, systems, and components that a.:: important to safety.

KEY ISSUE 3: Can the repository and its support fac'itties be sited, con-
strvcted, operated, closed, and decomm’: ~loned s¢ that the
guality of the environment will be prote-ted and waste—
transportation operations can be conducted without causing
unacceptable risks to public health or safety?

Kay igsue 3 iz derived from preciosure system guideline 960.5-1{(a){(2}.,
which is concerned with the environmental, sociceconomic, and transportation-
related impacts associated with repogitory siting, corstruction, operation,
closure, and decommigeioning.

ISSUE 3.1: Can a site be located such that the quality of the environment
will be protected during repository siting, construction;.opera-
tion, closure; and decommissioning and can significant adverse
environmental impacts in the affected area be mitigated by rea-
sonable measures?

Environmental impacts will be considered throughout all stages of the
geologic repository program, and unavoidable adverse impacts will be mitigated
to the extent practicable. The affectad area can depend on tha site and on
the impact being considerad. For example, ths affected area for air quality
impacts may differ from that for water gquality impacts. As a rule, the
affected area will include the repository area and extend outward from the
repogitory area far enough to include impacts perceptibly above backhground
levels, Ths snvironmental conditions that will diequalify a gsite are given in
preclosure tochnical guideline 960.5-2-5, which also identifies a number of
potentially adverae and faverable conditions.

To address this issue, it i3 necessary to establish a data bhase for ex-
i1sting envircnmental conditiona at the potential site. These data will he
uged to predict potential impacts: to determine what measures muat be taken te
pravent, contreol, and mitigate the impactsz: and to ensure compliance with all
appllcable Fsderal, State, and local environmental regulatxons and atandards,

The neaded baealxne ‘data include the following:
3.1.1 Existing azr-qualzty levels and trends

3.1.2 Exletlng surtace—water and ground—watar quantxty and quallty and
trends,:: ' : e

3.1,3 Existing terrestrial and aquatic vegetation and wildlife, includ-
ing evidence of threatenaed or endangerad specles and their eriti-
cal habitats. i _ :

3.1.4 Soil characteéristics, surh as structure, compogition, and srcd-
ability,
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3,1,5 Existing lwvels of hackground radiation,
3.1.6 Land use -atterna and tranda,
3.1.7 Noige lewvels.

3.1.8 Leocations of State or regional protected-reso..rze areas, auch as
State parks or wildlife areas.

3.1.9 Locations of significant Netive American resources, such as major
Indian religious sites, or other sites of unigue cultural interept.

3,1,10 Locationg of components of the National Park System, National
Wildlife Refuge System, National Wild and Scenic Rivers System,
National Wildlife Preservation System., and Nat'onal Forest Land.

3.1.11 Other unique environmental resources, as they hecome identified.

ISSUE 3.2: Can access routes from existing local highways and railroads £o
the site be constructed with reasonably availahle technology,
accommodate Lransportation system components with.the performance
standards specified in applicable DOT and NRC regulations, and
allow transportation operations to be conducted withoitt causing
unacceptable risks to public health and safetg or unacceptable
anvironmental . zmpacts?

The transportation of wasta to a repository gite could affect the health
and safety of the public, the environment, and the cost of waate disposal,
Tssua 3.2 does not apply to the movement of waste over the national system of
highways and railrocads; the rogulations of the NRC and the Department of
Transportation (10 CFR Part 71 and 49 CFR Parts 171-178) govern those parts of
wagte transportation. Issue 3.2 is congerned with the factors that are impgor- -
tant to siting a repository:

The following information neesds have been identified for this igsue:

3.2.1 Assessment ¢of whether. an existing gecondary transportation network
can . handle -the increased traffic load attrxbutabla to the :
repository. - ' .

3.2.2 .Identification of improvementa required- in the. secondary.transpor-
tation network.and the feagsibility, cost, and env1renmenta1 im= ol
pacts of the improvementa. AR

3.2.3 Determination .of the gompatibility of the required transportation
: network improvements.with:the local and reg;onal transportatxon
and land-uge plans, - . .

3.2.4 Analys;s of emergancy—responsa raqulrements and capabxlxtxes.
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ISSUE 3.3: Can any significant adverse socioeconomic Ilivacts Induced in com-
muntties and surrounding regions by repogitory siting, construc-
tion, uperation, closure, and decommissioni.:j be offset by reason-
able mitigation measures or by cempensatior’

The socioeconomic impacts of repository aiting, (= struction, operation,
closure, and decommiasioning will be considered throut wut all stages of the
geologic repoeitory program. For a candidate 2ite, tho impacts will depend on
the local sociveconomic conditione and on whether the zandidate site is se-
lacted for repository conatruction. The socioeconomic conditions that will
disqualify a site are given in preclosure technical guideline 960.5-2~6, which
algo identifies a number of potentially adverse and favnrable conditionsg.

To addrees this issue, it is necessary to establish a data base for
existing socioeconomic conditions at the potential situ, Thess data will be
used to predict potential impacts and to determine what meagures must be taken
to mitigate these impacts. including compengation ag provided for in the Act.

The information needs identified for this issue include the following:

3.3.1 Baseline data on population deneity and <istribution, major indus-
tries, employment and the economic base for the affected area,
including land-use patterns and trenda.

3,3,2 FEstimates of local wversus migrant work-force numbers for various
phases from aite characterization through repository operation,
consequent demanda on local communities for housing, education,
utilities, transportation access., and community services., and im-
pacts on lifestylee., government infrastructure, and government
expenditures and revenues,

KEY ISSUE 4:  Are repository construction, operation, and closure feasible on

the basis of reasonably available technology and arg the asso~
ciated costs reasonable?

Key i1issue 4 is concerned with the feasibility and cost of repository con-
gtruction, operation, and closure. It ig derived directly from the preclosure
system guideline codified as 10 CFR 960.5-1(a){3). whioh requires the con-
gtruction, operation, and closure of a repository to be feazible on the basis
of "reasonably available technology" and the aszociated coets to be reasonable
in comparison with those of other comparable siting options. Compliance with

this guideline must be demonstrated by analyzing the interactions of elements
like the following:

1. The s8ite characteristias that would affect the feagibility and cost
of construction, operation, and closure (e.g., rock characteristics

that affect the need for artificial supports in the undefground ex-
cavations).

2. The design of the repository (e.g., the required spaciﬁg betwean
drifts},

3. The materials and services needed to construct and operate the
repogitory.
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4., applicable Feleral, State, and looal regulationg ¢uverning air
quality, noica, etc.

5. The gafety oi repository workers.

As discussed in the paragraphe that follow. geven ittu.3 are derived from
key issue 4.

ISSUE d4.1: Wjill the waste package designed for use at a s’te be cost effec-
tive and compatible with the regulatory requirsments for safe
transportation, handling, emplacement, and retrieval?

The waste packagae will play an important role in wasts handling, emplace-
ment, and, if necessary, retrieval operations, and it will have toc meet the
performance criteria stipulated in 10 CFR Part 60. Purthermore, becausa a
large number of packages will ba required, the cost of each is an important
consideration.

This issue will be resclved by technical analysis and. testing of wasta
packages that were designed for the site and buiit according to design epecif-
icationg. The results of the analysis and testing will be used to determine
whather the packages, as designed and fabricated, are compatible with regula-
tory requirements. The cost effectiveness of waste packages will he deter-
mined by an sconomic analysxs of alternative waste-pachage designe as part of
the repository system.

"The following information will be needad:

4.1.1 Summary of all regulatery requirements affecting a waste package
up to repository closure.

4.1.2 Designs and specifications developed to meat the dual goals of
complying with regulatory requirements and being cost effective.

4.1.3 Designs and specifications of repository equipment that will
handle the waste packages

4.1.4 Cost estlmates for the waste package and related r39031t0ry
systems.’ oot . ,

ISSUE 4.2: Will the surface characteristics and conditions at the site allow
the construction, operation, and closure of a repository to be
accomplished with available technology and at reasconable cost?

In sites that are prone to flooding., located in-rudged terrain, subject
to savere storms, or have other adverase surface features, special measurea may
be necempary for construction, operation, and closure. The ceats could rise
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to prohibitive lev:ls if a large number of special meas.res are neceggary for
these phases.

Four information needs have been identifiad for t' .s igsue:

4,2,1 Topographic characteristics important to -h: location and design
of surface facilitias,

4.2.2 Soil properties important to the location of surface facilities
and the design of foundations.

4.2.3 Local meteorological conditions important to the location and
design of surface facilitiee,

4.2,4 Surfacs characteristics, including the failure of dams upstream,
that could lead to the flooding of surface or underground
facilities.

ISSUE 4,3: Is the repository horizon of sufficlemt lateral extent, thickness
and depth~-and are the planned operations of sufficient flexibil-
Ity to allow a cost—effective ragpository to be developed?

The initial cost of constructing a repository is very high and muat
therefore be amortized over a fairly long repository life. The repository
horizon must be capable of accommodating a considerable quantity of waste so
that the costs per ton of waste are reasonable, Because the host gite is
unlikely to be a homogeneous block of rock, the ongoing construction of waste
disposal areas and the operating plan mugt be sufficiently flexible te accom-
modate unexpected geologic and hydrologic conditions. Some of the site—char-
actevization and data-analysis activities must be directed at identifying the
range of anomalous conditiens that are likely to be encountered. These site-
characterization data will bs combined with a preliminary underground-design
and waste-emplacement plan to assess the dieposal-area requirements in rela-
tion to the acceptable waste-emplacement area and the expected variability of
the rock properties.

The following information is needed to resolve this issue:
4.3.1 The gize and configuration of competent host rock.

4,3.2 Characteristics and quantities of waste to be accepted for
dispogal.

4.3.3 Method of waste emplacemsnt and rektrieval.

4.3.4 Mine-development plan and artificial ground-aupport opt:ons to
accommodate unexpected g cound conditiomg.

4.3.5 Method for backf;ll;ng and sealing drifts, shafts, and boreholea.
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Are the hydrologic conditions at the site compaf 'ble with the con-
struction and operation of a cost-effective rep:itory?

In addition to the need for = satisfactory geometric ¢ :afiquration of the
disgosal horizon, & satisfactory hydrologic setting is nect eary. For exam-
ple, if overlying aquiferg were to create major problems :n water inflow con-~
trol or shaft liner conutruction and maintenance, cosks ¢ u.d ke increased to
unacceptable levels. Tie resolution of this iggue will ewgy.ve frowm an analy-
sis of the following data and design information:

4.4.1

ISSUE 4.5:

Hydrologic characteristics of units between the repcoaitory and the
ground surface and between the repository and any underlying
aguifer that could result in the upward flow of water into the
repository or exploratory shaft,

Preliminary shaft design and repository layout.

Boundes on the effects of hydrologic conditione on the design.

Are the effects of expected tectonic phenomena, tornaddes, hurri-
canes, and other natucval phenomena and man-induced ground motion
compatible with cost-effective repositery construdtion, operation,
and closure?

The surface and subsurface facilities must be designed to withstand both

the natural
be reasolved
information:

4.5.1

4.5.3

4.5.5

and man-induced pnenomsens é¢xpected at the site., Thisg issue will
Lhrough an anglneerlng analy91s of the followlng data and

Definltion of active and inactive tectonic features in the ged-~
logic getting.

Historical record of earthguakes within the geologic setting and
the correlation of earthquakes Hlth tectonlc processes and
features.

Record of man-lnduced ground motion and asSOC1ated data, if *
appllcable R

bl

Record of the 1nten51ty and frequency of tornadoes *n tha raéion

Record of other natural storms, including llghtnlng and blowxng

 dudt- and sand and thalr characteristxcs. 

ISSUE 4.6:

A site

Can a repository be designed, constructed, operated, and closed to
perform its Functions of waste recéipt and disposal and protect
the health and safety of the werkers in & cost-eéffectivé manner?

that meets all the technical criteria for containfiént and isola-

tion may not be safe for the repository workersa or be cost effdctive. For
example, a site with a highly sorptive but very weak host rock would reguire
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cogtly artificial support and could be hazardous to the uiners and waste-
handling persennel., To resolve this isgue it will be ns:lessary to perform
engineering analys :s that integrate the functional regu.rsanents, the perfor-
mance ¢riteria, and the conetraints on the repogitory s 'sLem into a dasign, an
operating plan, a safety analysis, a construction schec.le, and a cost esti-
mate. These tasks will require the following informat ica:

4.6.1 Functionual requirements, performance criter ., safety criteria,
de.ign criteria, and system constraints,

4.6.5 Characteristice of waste formg for use in (usign and safety
analysis,

4.6.3 Regolution of issue 1.3 on whether repository construction might
compromige the integrity of ths site,

4.6.4 Regolution of issue 1.9 on waste package and engineered barriers,
4.6.5 Resolution of issue 2.1 on radiation exposure of the public.

4.6.6 Rasolution of issue 2.3 on effects from offsite installations and
operationsa,

4.6.7 Resolution of issue 2.4 on radiation exposure of workers.
t.6.8 Resolution of issue 4.1 on waste-package costs.

4.6.9 Resolution of issue 4.2 on surface characteristics.

4.6.10 Resolution of isgue 4.3 on flexibility of repository horizon.
4.6.11 Resolution of isaue 4.4 on hydrology and ease of construction.

4.6.12 Resolution of issue 4.5 on tsctonice and ease of construction.

ISSUE 4.7: Can the repository be closed in a cost-effective manner?

Assuming that all other aspects of the repository are acceptabls, it must
be possible to close the underground disposal area in a cost-effective man-
ner. This closure will require the installation of permanent seals in shafte
and boreholesa. The information needed to resolve this issue includes the
following:

4.7.1 Characteristics of the environment in which plugs and seals are to
be placed, such as stratigraphy and gechydrology, leoad conditions
(temperature and pressure), rock properties, borehole and shaft
characteristics, and the gaeochemical environmant.

4.7.2 Character and extent of damage caused by the excavation of access
shafts and underground workings.

4.7.3 Performance characteristice of sealing materials, including their
long~term stability.
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Emplacemai.® techniques and operational procedu;es for acceptable
materiale and seal geomsetries.

Repository—design information important to the design and analysis
of the sealing system,

Dotailed closure requirements and implementa: it plans.,
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Chapter 2

PLANS FOR OBTAINING THE INFORMATION NEEDEL TU
SITE, CONSTRUCT, AND OPERATE A REPOSITO: -

An identification of any Iinformation described in paray aph (1)
that is not available because of any unresclved scientitic,
engineering, or technical questions, or undemonstrated engi~
neering ur systems integration, a schedule including specific
major milestones for the research, development, and technelogy
demonstration pregram required under Lhis Act and any addi-
tional activities to be undertaken to provide such information,
a schedule for the activities necessary to achieve important
programmat ic milestones, and an estimate of the costs required
to carry out such research, development, and demeonsiration
programs

~-Nuclear Waste Policy Act. Bection 301(a)(2)

2,1 INTRODUCTION

The first clause of Section 301{a) (2} of the Act requires the DOE to
identify the unresolwed issues. This task waz essentially accomplished by the
i1ssues hierarchy used to raspord to Section 301(a)(1l). That is, all of the
iggues identified in Chapter 1* remain unresolved to some degree at this stage
of repository site investigations and repository development. As mentioned in
Chapter 1, however, the DOE expects that some of these isgues will be rela-
tively easy to resolve hecause the mathods used to obtain the information and
to interpret the information are waell established.

Other issues will require information obtainable only from large-scale,
long-term testing in an exploratory-shaft facility or from extensive analysis,
interpretation, or extrapclation of laboratory or field results, Examples of
the difficult technical questions associated with these isgues are the mod-
eling of fracture and unsaturated flow: the determination of ground-water-
travel times:; the demonstration of waste-packaga performance; assesaments of
radionuclide sorption, solubility, and gpeciation; and the analycis of the
response of the host rock to the presence of heat-producing waste.

It will become apparent from this chapter that much of the planned work
centers on resolving these more-difficult technical issues. Generally, the
regolution of these issues requires site-specific information.

The hierarchy of issues and information needs in Chapter 1 provided a

logical and convenient way to organize a response to Section 301(a)(l) of the
Act. The discussion of plans for resolving the cutstanding issues or

*Unless otherwise indicated, all chapter and aection-numbers.cited here
pertain to Part II of Veolume I,
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obtaining the missine informatton--the main topic of this —hapter--could be
structured in exactl:. the same manner. However., to help 'ne reader relate
these plans to the NJB's schedules and budgets, a different method of presen~
tation was selected. The presentation follows the work-b-sakdown structure of
Lie repository program, concentrating on five major techr cal tasks: site
investigations, exploratory shafts, repository, waste pacrage, and systems
(Sections 2.2 through 2,6). Other tasks (regulatory an' :iaustitutiopal activ-
ities, land acquigition, test facilities, program manager:at, and financial
assistance) are treated in lesz detail {(zee Section 2.7) .ecause they are not
directly aimed at the resolution of outstanding scieatific or engineering
LSSUEBS,

The information needs given in Chapter 1 can be reiated to the tasks
listed above. For example, most of the activities done and costed under the
“site investigations® task address the issues and information needs associated
with key issue 1, which deals with the long-term perforuance of the reposi-
tory. Similarly, most of the activities carried out and costed under the
“repository” task address the issgues and information needs for key issue 4,
related to repository degign and costs., To enable the interested reader to
asscciate the issuas and information neede of Chapter 1 with the plans dis-
cussed in thig chapter, an index in Section 2.10 shows where each of the more
than 140 information needs given in Chapter 1 fits into the work-breakdown
structure,

Included in the diacussion of sach technical task is a logic diagram that
shows the relative schadule for activitias nesded to meet important program-
matic milestones. An integrated logic diagram for all tasks is pregented in
Figqure 2-1. Bstimated coats {see Section 2.9) are given for each of the tasks
in the work-breakdown structure.

Most of the plans presented here pertain to the first repository. The
program for the second repository is less advanced and is still cancerned with
broader site-screening issues, It is nevertheless summarized in Section 2.8.

The discussion of technical tasks for the first repository is predicated
on the assumption that a sita in sach of the three potential host rocks
(basalt, salt, and tuff) will be selected for characterization. As explained
in Chapter 3 of Part I, however, the selection of sites for characterization
is yet to occur (it is scheduled for January 1986), and the plans reported in
Sections 2.2 through 2.6 ghould not be construed as indicating that any final
site-recommendation decisions have besn made.

2.2 BITE INVESTIGATIONS

For purposes of scheduling and funding, site inveatigations can be di-
vided into the following major subtasks that raepresent elements of the work-
breakdown structure:

1. Geologic studies include work in the fields of stratigraphy. struc-
tural geology, seismology, tectonics. geophysics, paleoclimatology,
geomorphology. and resource evaluation. They will be used to eval-
uate the Bxisting condition of the rock mass, the effects of excava-
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Figure 2-1. Integrated logic diagram for the first repository.
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tion and was'a emplacement, and the expected performance of the nat-
ural barriers after repogitory closure, Both locs) geology and khe
ragional geotogic context wi}ll be considered. W .1 reference to
Chapter 1., fese studies addrees 1ssues 1.3, 1.6. 1.7, 1.8, 4.3. and
4.5,

2. Drilling studies include drilling, coring, and li<¢ying and many of
the various tests conducted in borcholes. They ar. the principal
mechanisms by which data will be obtained to address the issues iden-
tified in the other subtasks described in this section. As a support
activity, drilling is used to provide information relevant the other
subtasks. Consequently, drilling activities are discuszed in con-
junction with those subtasks and are not addressed separately here.

3. Geochemical ztudies evaluate the chemical agpects 2f both the host
rock and surrounding strata and the fluids within them, These
studies are direcled toward assessing the effect of the in-situ
environment on thes waste package, the ability of the heost rock to
corntain the radionuclides, and the ability of the surrounding units
ko retard radionuclides by chemical interactions. With reference to
Chapter 1, these studies address issues 1.1, 1.2, 1.6, and 1.9,

4. Hydrologic studieg consigt of activities such as pumping tests in
boreholes, ground-water dating, ground-water sampling, well logging,
tracer tests, the development of conceptual and numerical models of
the hydrologic-flow system, surface-water monitoring, and calcula-
tions of flood potential, With reference to Chapter 1, these studies
address issues 1.1, 2,2, and 4.4,

5. Environmental studies include studies of weather conditions and air
quality, plant and apimal communities and habitats, agricultural
resources, cultural and archaeclogical resources. noise, and back-
ground radiation., With reference to Chapter 1, these studies address
iggues 2.3 and 3.1.

6. Sociceconomic studies include studies of demographic characteristics,
labor-force characteristics, housing, community services, and land
use., As mentioned in Chapter 1, the topic of sociosaconomics 1s not
strictly relevant to Section 301(a)(1) of the Act and hence is not
addressed here:; however, gocioeconomic issues and potential impacts
are discussed in Chapters 3 and 1il.

7. Site-performance assegsment evaluates the capability of the natural
systems to isolate ‘the waste. It is accomplished by identifying
potential pathways and calculating radionuclide migration away from
the repository. The site-performance assessment helps to identify
the kev data needs in site.characterization and to assign prioritias
to these needs. With reference to Chapter 1. these studies addresas
igsues 1.1, 1.2, 1.3, 1.7, and 2.1.

The logic diagram for site investigations is presented in Figure -2, .
The plane for geologic aﬁd hydrologic studies at the éalt gites are based

on the assumption that only one of the three sites recommended for detailed
characterization will be a site in salt. Hence, in the discussions that
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Figure 2-2. Logic diagram for site investigations.



follow, terms likg '"che selected sait site" mean the sal: gite that is se-
lected for site rheracterization from the saven potentially acceptable salt
gites. {Brief dasc.iptions of the nine gsites identifisd az potentially ac-
ceptable for the f£rst repository are given in Chapter - }

2.2.1 GEQLOGLC STUDIIS
Basalt

Tectonic studies in basalt will concentrate on the davelopmant of con-
ceptual models ("model" in this context means a degoription rather than a
numerical computer code} to explain and predict future changes in the hydro-
logic system and to bound the expected vibratory ground #otion. Surveys will
be conducted to ascertain whether and where uplift and subsidence are occur-
ring and to evaluate estimatesg of strain. In-aitu compreassional stress rela-
tioaships will also be evaluated. Shallow trenches will be dug in the vicin-
ity of geologic structures, and geodetic surveys will be performed. In addi-
tien, both regional and detailed seismic monitoring from the surface will be
conductsd. Small earthquakes in the vicinity of the site will he monitored by
instruments located at the ground gurface, in boreholeg drilled into the top
cf the basalt, and in at least one borehole that will extend approximately to
the proposed depth of the reposgitory.

The final plan for tectonic studies is scheduled for completion by Sep-
tember 1986, with a discussion of tectonic models to be included in the site
characterization plan (FY86). A revisad interpretation of the tectonic aet-
ting is acheduled for completion by mid-F¥89.

Preliminary assegsments of the potential for erosion at the Hanford Site
suggest that during the Quaternary Period synclinal areas appear to have buen
sites of subsidence and deposition rather than erosien. Since Lhe potential
for exposing the reposgitory seemg to be quite small, no further analyses are
planned. : :

Climatic trends or cycles of the recent geologic past can be used as the
basis for predicting future changes in climate, ' For the bagalt site, data
about the c¢limate of the Quaternary Period are being collected from sguch
sources as plant-pollen analyses, the record of plant and animal fossils, geo-
logic data, and data from tree-ring analyges. Geologic¢ data inelude the mar-
ginal positions of glacial ice, the duration and fraquency of glaciakion dur-
ing the Quaternary Period, the nature and frequency of catastrophic flooding,
and the effects of glaciation and catastrophic¢ floods on drainage and ground-
water recharge or discharge,

Conceptual and numerical models of climatic change may be developed aa
appropriate to assess the potential for c¢hanges in precipitation and tempara-
ture, the potential for glacial erosion in the vicinity of the site. glacially
induced changes in ground-water flow, and the potential, fraquency, duration,
and volume of catastrophic floods in the Pasco Bazin. This work is axpeoted:
to be completed in FY8E,
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An evaluation o/ natural regources in the basalt ami overlying younger
sediments indiganes little potential for economic deavslo:maent, Howaver, the
effects of ground-w.ter withdrawal will be evaluated in ;ase ground water is
withdrawn from thess horizons in the future as existing -ater supplies dimin-
ish or become iradequate. 1In addition, the peossibhility «f hydrocarbon extrac-
vion from rocks beneath the basalts and the affects of su.ch extraction will be
evaluated. These gtydies are expected to be completed .1 FY88, An evaluation
of the potential for resources undiscovered at present w..l alsc be made.

salt

The salt sites identified as potentially acceptable for the Eirst reposi-
tory are located within three distinct geohydrologic setiings; the Richton,
the Cypress Creek, and the Vacherie Domes are in the Guif Interjor Salt Basin:
the Davis Canyon and the Lavender Canyon gites are in the Paradox Basin: and
the Deaf Smith County and the Swisher County sites are in the Palo Duro
Basin. While gertain gesclogic studies planned for site characterization are
designed to address issues peculiar to a specific hydrogeclogic setting, many
investigationa will be carried out regardless of the setting of the salt
site(s) gnlectad for detailed charactarization. In this discussion of geo-
logic studies, planned characterization activities common to all salt gites
are addressed firat, followed by a discussion of setting-specific planned
activities. :

Studies at the salt sites will include continued monitoring of micro-
seiamic activity with the gelsmegraphic networks operating in the 3site re-
gion, When a salt gite has been selected for charactarization, monitoring
networks at the sites not selected may be digscontinued, and the selected
site's network will be augmented. A threa-dimensional seismic survey is
planned for the vicinity of the selected site to gather as much detailed
information on structural conditions as possible.

If & gite in the Paradox Basin ig gelscted for characterization, trench-
ing will be performed at Bhay Graben in an effort to determine when the latest
movement of the faults occurred. Other studies in the Paradox Basin will ad-
dress the clustering of seismicity along the Colorado River, induced seismic-
ity. the influence of observed faults, and dissolution features such as Lock-
hart Baein and the Needles Fault Zone.

If the selectad site ie in the Gulf Interior Salt Basin, studies are
planned to reanalyze published first-order geodetic survey results that appear
to indicate ongoing uplift in Missisgsippi and subsidencs in Louisiana. Over-
dome and near-dome faults will also be investigated for their ages and offgets
and as indicators of dome stability. Faults to the north of the gite area
will require investigation for the time of the most recent movement.

The selection of-a gite in the Palo Duro Basin will require an investiga-
tion in the site vie¢inity to locate and determine the amount, time, and disg-
tance to the site of any fault offsets. Paults and structures along the -
basin-bounding uplifts must also be charactsrized for a detailed tactonic
evaluation. : ' : ' :
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Two engineering +design boreholes {EDBsg), one for eac’ exploratory shaft,
will be drilled, cored, geophysically logged, and tested % the selected sait
gite. These borehwles will provide not only design infor-ation for the ex-
ploratory shafts but also additienal stratigraphic inform :ion. They will be
driiled to depths greater than the proposed repository bher’zon to provide
needed design and characterization information.

At least three stratigraphic boreholes will be drillev. cored, geophys-
ically legged, and tested at the selected gite., These holes will be located
§0 as not to jeopardize the shork- and long-term isolatior characteristics of
the repository, while circumscribing the site and providing maximum site-
specific information about the character of the host rock and the gurrounding
rock units, These boreholes will also be drillsed to depths greater than the
proposed repository horizon.

If the selected site is in the Gulf Interior Salt Basin. several dome-
flank stratigraphic boreholes will be drilled. cored, geophysically logged,
and tested to determine the stratigraphic and geologic characlteristics of the
formations adjacent to the salt stock. They will be drilled to depthg greater
than 3000 fest.

Detailed topographic mapping and geclogic mapping will be performed on,
and in the vicinity, of the selected salt site.

Estimates of the rate and depth of srosicn have been made for each of the
salt sites. Age dating of near-surface deposits and measurements of Quater-
nary entrenchment intg¢ these deposits will provide the basis for estimating
the rate and the depth of erosion under probable future climatic conditions.

Preliminary studies of the Quaternary climate in the vicinity of each of
the salt sites are being completed. Thege studies will be carried out in mere
deta:l for the selected salt site to predict future climatic conditions with
greater accuracy. The effecks to be investigated include the potential for
increased pluvial conditions and impacts on erosion and the ground-water
regime., Should a site in the Gulf Interior Salt Basin be galected., the po-
tential impact of sea-level fluctuations due to the global melting or buildup
of glaciers will be assessad.

The dissolution potential for salt remains to be investigated through
drilling. Questions concerning the dome salt-caprock interface and dissolu-
tion will be addressed as part of the investigation. For the bedded sait of
the Palo Durc Basin, driiling will be carried out in an attempt to answer
questions about the possibility of verticgl leakage across the evaporite sec-—
tion and the basin-wide conditions of unaibpressure in the lower units. Data
from gite-specific wells will be required. " In the Paradox Basin, areas of
salt dissolution, perhaps several miles ih extent. exist north and west of the
potential sites. The character of this dissolution will be investigated by
drilling and gecochemical analyges if one of thesge gites is recommended for
characterization. This work is expected to be completed by FY88.

Preliminary results for the salt domes suggest that the potential for the

presence of natural resources is small. However, a definitive evaluation and
a comparison with similar domes in the region neged to be performed.
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In the Palo D:'ro Basin, a site-spec:fic search for abandoned and unre-
corded wells will e conducted. A basin-wide and count,-zpecific evaluation
of the hydrocarpon potential is under way.

For the Paradox Basin, mineral-resource cdevelopment at the Davis and the
Lavendaer Canyon sites appears to be unlikely. Potash !ewdsits of potential
gconomic value are present in the area, but they probal:l * do not extend to
either of the two si-es. Uranium deposits are known in '9is area, althouqgh
they occur elsewhere in greater quantities than in the Paradox Basin. A small
amount of petroieun exploration has taken place in the srea.

Evaluations of the mineral-resource potential of the salt gsite that is
characterized are expected to be completed in FYB6. These evaluations will
include estimates and assessments of the potential for uidiscovered resopurces
at the site.

The tuff site lies in a region of complex tectonic and geologic structure
with numercus faults. Many of thege faults are considered to be active;
others could show activity in the future. Several faults within 8 to 30 miles
of the site are lnown to be seismically active. Patterns of present seismic-
ity have been fairly well defined by an earthguake-monitoring network. Some
concentrations of epicenters coingide with known faulta, while others do not,

Some data on ths in-gitu state of gtress in tuff at the site have been
obtained, but they are too limited to he considered representative of the area
at this time. Stress measurements ars planned in at least five additional
boreholes, and the significance of the data will be evaluated in the context
of laboratory measurements of strength., These measurements and others related
to present-day stress, such as vertical and lateral surface strain and earth-
¢uake activity, will continue throughout site characterization.

Other studies will define the probability and conseguences of volcanic
activity and the seismic effects of weapons testing at the Nevada Test Site,
Both surface and subsurface monitoring eguipment will be uszed in these inves-
tigations. These studies are planned for FY85 and F¥86.

Beginning in FY85 and continuing through site characterization, a region-
al map of tectonic features will be developed and the site's tectonic history,
uplift rates, and erosion rates will be studied, The seismic network men-
tioned above will remain operational over this period but will be reduced in
size. A final seismic-hazard analysis will be performed to support the pre-
liminary design of repository surface facilities. Tectonic hazards will be
analyzed by integrating data collected and synthesized from geophysical, geo-
logic, stress-field, and seismic studies.

The rate and depth of erosion in the vicinity of the tuff site will be
determined by a combination of surficial mapping, stratigraphic studies, ab-
golute-age determinations, and measurements of Quaternary entrenchment, The
information will be synthesized to produce a semiquantitative and qualitative
predictive model of erosion for the site vicinity. This model will be docu-
mented in a ceport during site characterization.
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Additional work is planned to pradict future climat:i: and fluvial condi-
tions that might accelerate erosion or raise tha curreat (evel of the water
table. This work wil!l most likely include {l} the evalusion of fossil pack-
rat middens in the c¢eundidate area to identify the plant ¢ wmwmunities that
existed during the Quatarnary Period: (2) geomorphic studi~gs of sedimentary
environments and erosional and depositional processes: () studies of soils at
the site and in itg vicinity to determine the times, depth:, and conditions of
soil accumulation; (4} coring of lake beds in southern Nev.da, accompanied by
fossil, plant-pollen, and isotopic studies of the core, to correlate Quater-
nary climatic cycies of the region with those astablished on continental and
world-wide scales; and (5) studies of debrig deposits in channels to datermine
the magnitude and ages of extreme flood avents., A raport an the climates of
the past and the climatic conditions expected in the future will be completed
in FY86,

A resource-potential survey of the region surrounding the tuff site iden-
tified no energy. metal, or nonmetal resources unique to the gite vicinity or
critical to foreseeable national needs. The resources identified within the
site vicinity are of lower value than deposits in surrounding regions. Some
water resources are present; howsver, the depths to ground water, topographic
conditions, soil unguitability, and land~use restrictions at and near the tuff
site presently limit the availability and attractivensgs of this ground-water
resource. The potential effects of future ground-water development will be
evaluated and documented in FYB87., An evaluation of the potential for undis-
covered resources will also be made.

2.2.2 GEOCHEMICAL STUDIES
Basalt

Geochemical studies on basalt began in FY76. The results of Lhese
studies are being used to determine the effects of water chemistry, radio-
nuclide solubility. sorptien, speciation, and other radicnuclida-retardation
proparties along the potential flow paths between the repository and the
accessible environment. Work is being done in mineralogy and petrology.
ground-water chemistry, sorption and precipitaticn, selubility and speciation.
hydrethermal chemistry, trangport processes, and natural-isotope chemistry.

Since FY83, geochemical studies in basalt have been emphasizing the
experimental definition of the sorption of key radionuclides on flow-top
materials and on fracture-fill materials. This work, bazed on previous work
with c¢rushed basalt, will continue through FY85., Geochemical and minera-
logical analyses of materials along potential flow paths to the accassible
environment were started in FYB4 and will be continued through FY87. These
gtudies are expected to provide statistically valid data on the sorption
properties of key radionuclides and will be used in performance-assessment
medels. Measuremants of gorption isotherms and coefficisnts in ground waters
representative of thg site vicinity will continue, as required teo resolvae
Issues 1.2 and 1.3,

The measurement of steady-state solution concentrations (to bound solu-
bilities) of actinides started in PY83. This work will continue until suffi-~
cient data are obtained to satisfy NRC requirements for licensing.
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Hydrochemical data are used to augment hydroleogic :esting, and a reevalu-
ation of the hydrc>hemical data base is being completeii. Alternative methods
for drilling and :ampling test boreholes to avoid cont =ination of the samples
by drilling fluids have been developed. Extensive hyd. schemical sampling has
been made a part of the ground-water monitoring and t+s.ing program and will
continue until F¥86. Data on ground-water compositie , including isetopic
characteristics, will be used in grochemical models to -upport a conceptual
model of hydrologic flow. '

Salt

The discussion that follows applies to both bedded and dome salt.

Geochemical studies on salt began in FY72. The results of these studies
are being used to determine the enviromment ¢f the waste package ingside a
repngitory, the performance of the waste package, and the possible migration
of radionuclides in far-field aquifers. Work is under way'to quantify the
waste-package corrogion that will result from interackions between the waste
package, with its attendant heat and radiation, and the host salt, with its
asgociated brines. Measurements of the soclubility of key radicnuclides in
near-field brines wore dtarted in P¥84, The behavior of radlonuclidea in the
nearest far-field aqu1fers i3 also being evaluated.

Geochemical work is proceeding in five areas, brietly didcussed below:

1. Laboratory testing to determine interactions between waste-package
components and the natural salt and brines of the salt aites.

2. The geochemical development of modeling codes and the data bases
needed to use the codes,

3. The characterization of the rocks, grcund waters, and geochem1c31
procegses at the salt sites.

4, Laboratory and field testing ot the seal materlals to be used during
repository closure.

5. Field tests and modeling of brine iigration.
I

The interactions being investigated in laboratory tests include (1} radi-
ation and thdrmal effects on the brines, with various waste-package components
and host ealt present in the tests and (2} the type of corrbgion (e.g., uni-
form, pitting) experienced by waste-package components in the above tests,
Included in this work is the elucidation of mechanisms controlling the degra-
dation of the waste package and ‘release of radionuclides a¥ well as the con-
struction of mathematical models that describe these mechanisms,

The development of medeling codes extends to the formal verification of
these codes and the validetion of their suitability. These codes cover the
corrosion and degradation of waste~package components and include calgulations
of radionuclide speciation and solubility, as well as modeling of the reaction
paths leading to final solubility limits.
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The measurements of actinide solubilities in godium ci:.oride brines
started in FY84. Thir work will be expanded to cover more :omplex, high-
magnesium brines and include all key radionuclides contrib.ting to calculated
radionuclide releases. It will continue until gsufficient ata are obtained to
dewonstrate safety and to satisfy NRC requirements for lis wmsing,

The geochemical characterization of the host salt ciauists primarily of
determining the mineralogic composition of the host galt a 1 the amounts and
chemical compogition of the brine present in the salt as fluid inclusions.

The origin of brines in the host salt is also being investigated. Inter-
granular brines and brines that could result f£rom the thexnal decomposition of
hydrous mineralg are also being investigated,

The search for materials suitable for constructing the borehole, shaft,
and tunnel seals to be emplaced at repository clogsure has been under way gince
FY8Q.

Brine migration is the tandency of brine to migrate toward sources of
heat, such as wasta packages aemplaced in salt. The investigations are
directed at determining the compogition, the maximum realistic amounts, and
the rate of brine transport to waste packages by brine migration. These
invegtigations hava been under way for several years and will continue until
NRC requirements for licensing are satisfied,

Tuff

Geochamical studies on tuff began in FY77. The resulta of these studies:
are being used to determine the effects of water chemistry, radionuclide solu-
bility and speciation, and the retardation characteristics of potential
ground~water~flow paths between the repository and the accessible environment
on the transport of radionuclides. Work is being done in the following gen-
eral areas: mineralogy and petrology, ground-water chemietry., sorption and
precipitation, solubility and speciation, hydrothermal geochemistry, dynamic
trangsport processes, natural-igsotope chaemistry, and sensitivity analysea for
radionuclide retardation. This work will continue through FY39. A statis~
tical evaluation of the host-rock variability was atarted in the second haif
of FYB4 and will continue through site chavacterization. In addition, flow
and transport experiments in uneaturated columns have begun.

Scolubility measurements on actinides started in FY84. This work will
continue until gufficient data are obtained to satisfy NRC requirements for
licensing.

Sorption~isotherm axperiments and sorption measurements on thermally
altered tuff will begin in FY85. In addition, work to model the chemical com-
position of Yucca Mountain ground water as a function of location and depth
along poseible transport pathways will continue through site charactaerization.

The data obtained from these studies will be used to model the transport
of radionuclides from the proposed repository at Yucca Mountain to the accea-
gible environment. In addition, eansitivity analyses of chemical and physical
retardation properties along potential flow paths to the accessible environ-
ment will be conducted as the mineralogic and petrologic variability along
those flow paths is bhettar dafined.
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2,2.3 HYDROLOGIC E/{JDIES

Reconnaissance hydrologic studies for the basalt :iie have bean conducted
rainly in the Cold Creek syncline and adjoining areas. 1Tne information ob-
tained from thase studies has identifiaed basalt intervalt of high to low hy-
draulic conductivity, preliminary areal and gstratigraphic hydraulic-haad dis-
tributions, wat¢r~chemistry trends, and the local hydroloyic influence of geo-
logic structures., Howavar, the existing data base is to~ undeveloped to con~
clusively support a gingle quantified conceptual model ov a very narrow range
of such models; thus, several hypotheses have been developed. Numerical sim—
ulations of ground-water-travel time and radionuclide-transport calculations
will require an intense research effort over the next 4 to 5 ysarz. In addi-
tion to the tests to be performed in the exploratory-shat: program (dea Sec—
tion 2,3), this research effort will include (1) large-scale multiwell pump
tests, {2) the installation of additional piezometers., {(3) hydrologic analyses
of critical structural and stratigraphic discontinuities, and (4) hydrochem-
ical modeling. Portions of these activities ware bequn in early FYB84, with
all planned for rompletion in FY90, Concurreant with these studies is an on-
going regional modeling program initiated in FY83 and continuing into FY88,
Through interagency agreements, a modeling effort was initiated to establish
exiating regional hydrologic conditions for the Pasco Basin and to. astimate
historical hydrologic conditions. As part of this effort, a regional ground-
water monitoring program has been established for measuring time-dependent
hydraulic heads and collecting ground~water samples. This and supplementary
information will assist in setting boundary conditions for numerical modasling.

The geohydrologic and hydrochemical data obtained from the tests noted
above will be intaegrated with a desacription of the geologic setting to devalop
onceptual models of ground-water movement from tha repository to tha accdes~
sible enviromnment. Existing conceptual modals have major uncertainties asso-—
ciated with the aresl and stratigraphic distributions of physical propsrtias
and hydraulic heads, the influence of structural and stratigraphic discontinu-
ities, ground-water-discharge areas, and hydrochemical conditiene. The stud-
ies planned for the basalt site should provide the data neaeded to resolve tha
guestions critical to asgessing the reliability of basalt for waste isola-
tion. The conceptual flow model is planned for completion by 1989.

Most existing measurements of hydraulic conductivity and .storativity have
been made in small-scale tests in single boreholes, but tha large-scale
tareal) representativeness of thesa data has been questioned. In addition,
only one small-scale test of vertical hydraulic conductivity across a flow
interior and two tracer tests in flow tops have besn completed. This leaves
unguantified the average vertlcal hydraulic conductivity of the prefarred can-
didate horizon or overlying basalt flow inkteriors as wall as the representa-
tive effaective porosities and dispersivitias critical in calculating ground-
water travel times and radionuclide transport. To address these concerns.
hydrologic tests in boreholes and the exploratory shafts are planned. In-
cluded in the bcrehole plans are methods for large- and small-scale pumping
and injection tests as well as tests with conservative and non-conservative
tracers. These borehole studies are mainly designed for measuring flow--top
and interbed propertiss through hydraulic head monitoring in vrock -zomes with-
in, above, and below the stressed interval and may allow large-scale:evalua~
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tions of vertical hydraulic conductivity., The tests are roheduled ko begin in
FY¥85 and end in FY8B8-39. The exploratory-shaft program wiil complement the
data collected in bo:sholes through hydroleogic measuremen! 3 within the inte-
rior of a basalt flow. It will include rcom-scale and cr 33-hole tests con-
ducted undergrourid Lo measure the hydraulic-~conductivity tensor, to measure
the effective porosity across fracture gets, and to dire !tly obgerve and
measura water inflow into a large underground opening.

Data on hydraulic heads have been collected with estanlished piezometers
and on a groaresgive "drill-and~test"” basis, They appear to suggest that
areal and deep vertical head gradients are low. Ground water appears to move
southeast from tha basalt site. However, to resolve questions resulting from
data paucity, the uncertainty associated with hydraulic-head data collected
from boraholes, and the difficulty of defining head gradients in a low-gra-
dient field. a ground-water-monitoring program is being c¢onducted, The plan
for this program will be degscribed in detail in the site-characterization
plan. The installation of three major nested piezometer stations in wells
within and adjacent to the basalt site was completed in February 1984. At
each station, nine individual stratigraphic intervals are being monitored
simultansousgly. A hydraulic-head baseline is expected to be established in
1985 before large-scale pumping teets and the sinking of the exploratory
shafts begin,

Analyses of ground-water samples collected from springs and borehcles
{ranging from shalilow to deep) have identified areal and stratigraphic hydro-
chemical characteristics and changes. Questions remain on the origin of
more-mineralized ground waters originating within or near the repository site,
gases, specific dissolved chemical species and the in-situ oxidation-reduction
potential, the age of the low-carhon ground waters, and the phenomena of
radignuclide transport beyond the engineered repesitory. The plan for hydro-
chemical atudies 18 schedulad for completion in FY85. This plan will detail
the hydrochemistry program from F¥85 through the completion of site character-
ization. Included in the plan is the collection of data needed to hydrochem-
ically characterize the basalt/ground-water enviromment and to guantify the
transport characteristics {(e.g., sorption, precipitation, filtration. complex-
ation, and collecid formation} of key radionuclides,

Available data suggest that models for porous media and equivalent porous
media are suitable for modsling large~-scale ground-water movement and solute
transport in basalt. In the future, fracture-fléw models may be necesszary for
modeling discrete geologic discontinuities, Site-characterization data col-
lected from surface boreholes and the exploratory-shaft tests noted above will
form the data base needed to address issues pertinent to flow and transport in
a saturated and fractured hasalt. '

Salt

The geohydrologic information gathered to date has been used to provide a
preliminary evaluation of the hydrostratigraphy, potentiometric surfaces,
hydrologic parameters, gaochemistry, and recharge-diecharge areas on a re~
gional scale within the salt basina. Rsagional conceptual models for tHe sites
are discussed in Section 5.3.2. -
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The data base “or the Palo Duro Basin includes strz®igraphic and hydro-
logic information from 14 DOE wells, numerous oil and g&¢ vells, and private
and municipal water wellg, Consequently, the regiconal "rdrostratigraphic
units and potentiomatric surfaces within the Palo Duro J ¢in are well de-
fined. Furthermore, permeability values for the major wits have begen deter-
mined from aquiler tests performed in the DOE wslls an¢ Jiom reanalyzed oil-
rield data, Geochemical data for water samples from the OE wells have also
been analyzed.

The regional and site-spaecific hydrostratigraphy at the salt-dome sites
in Mississippi and Louisiana has been defined with data from approximately 150
DOE wallg and from oil and gas wells. In addition, the potentiometric surface
of the fresh-water Miocena aquifer has bgen definsd with water-~level informa-
tion from DOE and municipal wells. The potentiomgtric information for deeper
saline aquifers is less reliable.

Information for defining the regional geohydrology near the Davis and the
Lavender Canyons in the Paradox Basin includes data from three DOE wells and
numerous oil and gas wells, ‘The hydrostratigraphy of the region has been ten-
tatively defined, Potentiometric surfaces. hydraulic parameters, and
recharge-discharge areas have been evaluated from available data, but more
information is nacessary to adequately define the regional system. This in-
formation will be acquired during site characterization if one of the Paradox
Bagin sites 15 selected for characterization.

After the site to be characterized is chosen, a series of nests of test
wells in the upper and lower aquifers will be insgtalled to evaluate the hy-
draulic parameters necessary to define the geohydrology near that site, Plans
for the geochemical sampling and monitoring of surface water will be included
in the site-characterization plan. The geochemical sampling wWill be used teo
determine water chemistry, characterize thp deep brine aquifers, determine
the age of the brine, and pradict radignuclide behavior in the deep aquifer in
the vicinity of the selected salt site.

Tuff

The tuff gsite is unique in that the propoded repository would be sited in
the unsaturated zone. The components of the hydrologic system that must be
characterized include the hydrologic environment of the wasta package and the
repository system, the vertical flow path through the vertical zone from the
repogitary down to the water table, and lateral flow in the saturated zone to-
the accessible environment, :

A series of shallow boreholes will be monitored by neutron-logging tech-
niques over several years Lo relate the intenzity of precipitation to the
recharge of ground water. Deeper borsholes will ke used to menitor moisture
content, permeability, and potential for moisture movement in rock pores and
fractures, as well as to determine changes over time, DBoth vertical and
lateral gas-pressure transmission teats will be conducted to define fracture
permeability and interconnechivity., The studies will include the tuffs above,
at, and beneath the repository horizon. The results of these studies will be
used to complete a preliminary model of flow in the unsaturated zone. The
final model will be developed when the detailed tests in the exploratory
gshafts have been completed,
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Preliminary data on the configuration of the water table beneath the tuff
site are available frew drill holes, but additional drilli:y and precision
survays are needed to refine the data and to establish flo. pathz to the
accessible environmer’. Tracer taestg will be conducted at two or more loca-
tiong along the flow paths to determine fracture permeabi' ty, effective po-
rosity, and ground-water-flow velocity in the tuffe beneal.. the water table,
Pirzometers are already in place in five holes to define tle potentials for
vertical flow, and high-precigion temperature surveys wii'. be ¢ontinued
throughout site characterization to heélp define vertical in rement in both the
unsaturated and tre saturated zones. A regional flow model has been de-
veloped; a more detailed model of flow in the saturated zore will be developed
for the vicinity of the site to support estimates of flow ime and transport
from the repository to the accessible environment.

Chemical analyses and age dating of water zamples will continue during
site-characterization drilling and during the sinking of the exploratory
ghafts if water is encountered. The data will provide independent evidence of
ground-~water flow paths and velocities.

2.2.4 FENVIRONMENTAL STUDIES -
Basalt

Environmental studies at the basalt site can draw on the large quantities
of information collected in:earlier studies of the Hanford Site {(e.g.., an
environmental impact statement prepared in 1975). In FY85%. an environmental
monitoring program will be initiated. A detziled study of the ecological and
radiclegical effects that may result from tha construction of a repository
will start in FY86 and should bs completad in FY88. An evaluation of alterna-
tive mitigation measures for unacceptable adversa effects, if required, fol-
lowed by the selection of possible mitigation measures, will be completed in
FY88. A detailed implementation plan for thess measures will be completed in
FY8s. R . .

Salt

Existing environmental data for the potentially acceptable salt sites are
presented in the Draft environmental assessments (EAs) for the Lavender
Canyon, Davis Canyon, Cypreas Creek Dome, Richton Dome, Deaf Smith County,
Swisher County. and Vacherie Dome sites {DOE/RW-0009, 0010, 0011, 0013, 0014,
0015, and 0016, respectively. December 1984) and the supporting topical re-
ports cited in the EAs, The environmental field studies to bs conducted in
conjunction with aite characterization at the selected salt site will include
air quality, meteorology, noise, goils, land use, population density and die-
tribution, background radiation, .ecosystems and threatensd and endangered gpe-~
¢ies, trangportation, visual. {aesthetic¢) resources, cultural and historical
regources, and natural resources. . The results of such studies will be incor-
porated into the environmental impact statement and other subsequent program
documents.
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Tuff

Environmental characterization activities were ini~isted at the tuff sitae
in 1880. Using pi¢vious studies of the region as a bas -line (e.g., an en-
vironmental impact statement prepared in 1977 for the N vada Test Site). addi-
tional environmental data needs were identified. and lir ‘ted field—-survey and
monitoring plans that focused on the ecological and ar “hagclogical resources
of the area were developed and implemented in 1981, During 1982 and 1983,
fiald studiss were continued in an effort to characteriz. both the natural
environment and the socioceconomic conditions in the Yucca Mountain area.

During FYB84, a detailed evaluation of the historical environmental data
bagse was initiated. Plans for field surveys and monitoring will be prepared
for implementation in FY86 and FY87. The resulting data base is intended to
provide a suitabla environmental baselina for the assessment of potential
impacts of repository development and the evaluation of mitigation strategies.

2.2.5 SITE-PERFORMANCE ASSESSMENT

The assessment of site performance involves the simulation of the trans-
port of radionuclides threoughout the natural barrier gystem of the site. The
EAs contain preliminary results obtained with some performance-assessment com-
puter codes developed for estimating the ability of the gites to isolate the
wastes. However, the codes used for the preliminary analyses raported in the
EAs aro not necessarily appropriate for more-detailed analyses.

The site characterization plana (SCPs} will provide details of the con-
ceptual models, numerical models, and codes to be used for the detailed per-
formance assessments needed to support the license application to the NRC.
They will also define the data needed to use thege codes. The SCPa will be
accompanied by site-specific performance-agsessment plans that will give over-
views of the performance-assessment codes; describe plans to verify. validate.
and benchmark these codes: describe plans for uncertainty and sensitivity
analyses using these codes; and outline quality-assurance plans. Site-
specific engineering and design requirements documents that set targets for
subsystem and component performance will also be prepared in order to focus
data-acquisition and design activities.

Subsystem-modeling efforts will be integrated to assess the overall
system., Thig integration will be completed in time to support the license
application. The asgessment of site performance for the environmental impact
statement (EIS) and the preliminary safety analysis report will be based on
computer codes that have been wverified, benchmarked, and validated ta the
extent practicable., Confirmation testing before and during the construction
of the repository will allow the reevaluation of some of the codes before any
waste ia actually received. The testing and reevaluation of models and re-
sults will continue up to the time of permanent repoaitory closure, ‘as man-=
dated by requlation, : :
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2.3 EXPLORATCRY SHAFTS

Much of the information needed to resolve the iesues &iicussed in
Chapter 1 can be acquir2d by surface-based investigations, :xamples being
weather conditionm., c¢l-.matic changes, and surface characterisztics. Other data
{e.g., some of the gechydrologic parameters) can be obtaine from a systamatic
saries of deep and shallow boreholes and by laboratory tent ng of mechanical
and thermal properties. However, as mentioned in Chapter (. some of the in-
formation needed can be sbtained only by gaining access to !ack at peints
along the length of expluratory shafts constructed to the deoth of the target
horizon and by periarming teste in an exploratory-shaft facility {(ESF).

The ESF gt each candidate site will coneist of two exploratory shafts and
associated surface and underground facilities and workings. Two ghafts will
be sunk to provide adequate safety for operating pereonnel by offering a ged-
ondary means of egress from the underground stations and by providing adequate
ventilation. The current.sizes of the shafts are based on :the DOE policy of
compliance with Sections 113{a} and 113{c}(l} of the Act, providing an ade-
quate margin for compliance with all gafety criteria, increased flexibility
with regpect to the in-situ test programs, ingtitutional acceptability, cost
effoctiveness with emphzsis on near-term expenditures, and the requirements of
the Bite-characterization schedule.

The ESP shafts will be sunk either in parallel or in series, depending on
the candidate site. Underground ESF development will start as soon as the
first ehaft is sunk to full depth and is sufficiently equipped. This initial
development work will provide a ventilation loop, improve safety egress capa-
bility, and provide safety-related information at the repository horizon. The
firgt phase of in-situ testing will begin shortly after shaft construction for
conventionally sunk shafts. The longer-term in-situ testing program conducted
in the underground tunnels will commence after thé second ghaft is sunk,
equipped, and ceonnected to the first shaft. The DOE intends to use the ex-
ploratory shafts, as reguired, to ensure that the construction of the reposi-
tory can be completed in time to meet the January 1998 dats mandated by the
Act and will continue to evaluate the most cost-effective use of the explora-
tory shafts in the cperating repository. The current technical plans for
these shafts are described in this gection; the rationale for two shafts is
discusaed in more detail in Chapter 7, which also covers other general aspects
of site charvacterization.

The activities to be performed in the exploratory-shaft task include the
desgign and construction of access roads, auxiliary surface structurses, and
impoundments; the design and construction of the ghafts and liners; the design
and construction of test rooms and tunnels: and the planning angd execution. of
the in-situ test program. Of these many activities, plans for design, con-
struction, and testing are described below for each of the potential host
rocks for the first repoditory. These activities are also shown in the logic
diagram for the exploratory shafts (Figure 2-3}.

With reference to Chapter 1, the information obtained from the construc-
tion of, and testing in, the exploratory ,shafts addresses issues 1.1, 1.2,
1.3, 1.9, 4.3, 4.4, and 4.7.

The gchedules presented in the next five sectlons {2.3.1 to 2, 3 5) are
shown for each hogt rock in Figure 2-4,
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2,2.1 GENERAL
Bagalt

The exploratory-shaft facility will consist of two s;ifts,jeach with a
finished (inside) diameter of 6 feet; approximately 150U iweet of subsurface
excavations; and various support facilities, The under¢ "tund excavations will
bhe developed through the first shaft, Primacy access fo, sersonnel and equip-
ment will also b~ provided by the first shaft.

Salt

The exploratory-shaft facility will include two shafts wifﬁ a finished
diameter of 12 feet. Surface and underground facilities will be prOVLded as
necessary to support ESF activities. -

Three preliminary designs, one for each geohydrologic hasin, will be ‘com-
pleted in July 1985. One final design will he prepared after the candidqta
galt site is selected. Sita-specific geologig and hydrologic data frofm the
angineered design borehole (EDBH) ars needed to complete the final deqign.
Drilling for this borehole is scheduled to start in January 1986.

Tuff

The exploratory-shaft facility at the tuff site will consigt of two -
shafts, surface facilities, one main underground testing area. and two;sqgller
underground testing areas. The first exploratory shaft will have a finiched
diamater of 12 feet: the second shaft will have a finished diameter of 6 feet.
The larger first sheft will be used for routine personnel and equipment access
and egress. The #econd shaft will serve primarily as a means for emergency -
egregs, 1in addition to supporting the underground ventilation gystem, Testlng
activities will begin with the construction of the first exploratory shaft B
with such activities as shaft-wall mapping and photography and large~block
gampling and analysis. '

el

2.3.2 SITE PREPARATION

Basaltl .3'

Site preparation for the first shaft includes clearing, grading., fencing,
and the installation of htllltles for the drilling pad and starter hole,
These activities were completed in January 1983,

The plan for praparlng the site for the second shaft i3 scheduled for
completion in April 1986.

salt

Site preparation will include the construction of an accesas road, the
installation of utilities, clearing and grading, and the preparation of the
galt-storage area and impoundments. Design activities for site preparation
are shown on the logic diagram as part of shaft design. Site preparation wiil
require about 6 months starting in February 1987.
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Tuff

Site preparation «~vill consist of constructing access riads, electric
power lines and a subrtation, a water-supply line, and a % :~acre pad for
surface structures (shops, a warehouse, office buildings. c.ange rooms,
etc.). The design of site preparation will be completed :y April 1985. The
preparation of the site and the construction of surface fu: litied will re-
quire about 5 months stérting in Pebruary 1986,

2.3.3 TFIRST EXPLORATORY SHAFT
Basalt

The final design for the first exploratory shaft was completed in Sep-
tember 1981.

The first exploratory shaft will be blindbored and lined to a finished
inside diameter of b feet. A steel liner capable of withstanding the hydro-
static head to the total depth will be used., The liner will be equipped with
pertholes to allow testing in selected horizons before and after breakout.

The present plan is based on drilling the zhafts to a depth of approxi-

mately 3400 feet, with a shaft station in the Cohassett flow at approximately
3180 feet,

The construction schedule for the first shaft is as follows;

Site preparation Completed
Shaft drilling 9 months
Shaft lining and grouting 3 months
Shaft outfitting 6 monthe
Porthole testing 4 months

The construction of the first exploratory shaft in basalt is scheduled to
start in August 1986 if the site is selected for characterization.

Salt

The shaft will be sunk by conventional methods (drilling and blasting)
and is scheduled to be fully operational before the start of in-situ testing.
Site-specific conditions may or may not require ground freezing before sink-
ing. The shaft will bhe lined with concrete or a combination of concrete and
steel, depending on site-specific conditions, either to full depth or to the
bottom of the lowest major aquifer, Adequate seals behind the liner will be
provided to protect the water quality of the agquifers and to inhibit the mi-
gration of water to the test horizon.

An economic evaluation of the ghaft-construction method for the shaft
dgpthe and size under consideration (12-foot inside diameter) showed that the
conventional shaft-sinking method is significantly less expensive than the
previcusly planned drilled methed. 1In addition to cost savings, the conven-
tional method provides better opportunity and contrel for characterizing,
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the walls of the shaft, ability to construct seals manuslly at any required
horizon to prevent the contamination of aquifers and wateaer inflow, and
valuable experianc. for sinking the largsr shafts that «I}1 be required for a
reposgitory.

A sequent.al construction schedule i3 as follows:

EDBH drilling and initial report 4 months
Confirmat.on of design agsumptions with

EC.H data & months
Completion of ESF permitting concurrent with

procurement activities 5 months
Site preparation S montha
Shaft construction 18 months
Shaft cennections 3 months
Drift mining S months

Tuff

Tha final design for the first exploratory shaft in tuff is being updated
to incorporate some changes necegssitated hy the addition of the second shaft,
The first shaft will ba excavated by conventional mining methods and lined
with concrete. The shaft will be constructed to a total depth of about 1480
feet. with breakouts at the 520-, 1200-, and 1480-foot levels. The shaft will
be outfitted with two hoisting compartments and a manway: it will house under-
ground utility and service lines. Activities aggociated with construction-
phase testing will proceed in parallel with the sinking operations.

The construction schedule for the first exploratory shaft in tuff is as
follows:

Site preparatign 6. months
Shaft construgtion 15 months
Breakout, drift mining, and 7 months

equipment installation
If the tuff site is selected for characterization, site preparation will

start in February 1986, with the conatruction of the first shaft beginning in
August 1986.

2.3.4 SECOND EXPLORATQRY SHAFT
Basalt

The final design for the second exploratory shaft in basalt is scheduled
for completion in April 1986, '

The second shaft will be finished to an inside diameter of 6 feet. Its

design and construction will bha similar to those of the firs{ exploratory
shaft,
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The construction :<hedule for the second shaft ig as follows:

Site preparatijon * wmontha

Shaft drilling t months
Shaft lining and grouting v montha
Shaft outfitting 4+ months
Porthole testing & month

The construction of the second exploratory shaft is sc .eduled Lo gtart in
June 1987, after the completion of site preparation.

Salt

The second expleratory ahaft in salt will be of the smme gize and basic
design aa the first shaft and will be congtructed simultapeously wikh the
first shaft. For dekails see Section 2.3.3,

Tuff

The gecond exploratory shaft in tuff will be constructed by upreaming
from the 1200-foot level to the surface. It will have a finished diameter of
& feet. The final design of this shaft was completed in April 1985, This
shaft will be located about 280 feet from the l2-foot-diametaer phaft, and the
two shafts will be connected by underground excavations at the 1200-foot
level., The ahaft will has integrated into the overall ESF ventilation aystem
and equipped with hoisting equipment to provide & means for emargency sgress.
The conatruction of the second shaft, including the drilling of the injitial
pilot hole, will require about 7 months.

2,3.5 UNDERGROUND EXCAVATIONS
Basalt

The final design for the underground excavatiora is scheduled for comple-
ticn in April 1986. The undarground drift will be constructed from the first
shaft station. The conceptual arrangement provides a drift for hydrologic
testg, a drift for geomechanics tests with a parallel mine~by drift, an area
for heater testa, and adequate space for drilling exploratory boreholes.
Approximately 1500 linear feet will be excavated.

The schedule for the underground excavations is as follows:

First-shaft breakout and initial overcore tests 4 months
Connection to second shaft and underground
facility : 4 months

The hreakout froﬁ-the first shaft is scheduled to start in Qotober 1988.

Salt

From one of the shafts, a drift will be excavated to connect with the
other shaft, This connection will provide the ventilation and egress neces-~
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sary to begin continuous mining for the underground tes* facilities. From the
other shaft, a smail station will be excavated by drillisg and blasting to
provide space fnr the breakthrough from the first shaft. After the shaft
connection is comp.eted, a continuous-mining machine wi ! be uged to excavate
the drifts, crossacuts, and test rooms needed for the ir. situ test program,
which will start after the connecting drift is complstsc. The total footage
of drifts to be aexcavated may be on the order of 5000 "insar fest. The shaft
gtations and work aresag will he outfitted to the dagrer -ecessary to support
continuous~mining opurations and the in-gitu testing prov:ranm.

Tufs

In order to adequately evaluate the potantial location for a repository
at Yucca Mountain, three underground testing areas will be congtructed: two
small testing areas, one at the 520-fool level and the cthaer at the bottom.of
the 12-foot-diameter shaft, and the main testing area, wnich will be at the
1200-foot level. The main testing area, consisting of about 1250 linear feet
of a 15~ by 15-foot drift. will be constructed in the Topopah Spring unit. In
addition to providing rooms for various tests, the excavation at the 1200-foot
level will connect the two shafts and provide room for drilling up to eight
iateral core holes 500 to 2000 feet long., The upper shaft breakout (520-foot
level of the larger ghaft) will also be in the Topopah Spring unit, while the
breakout at the bottom of the shaft will be in the Celico Hills unit. Ths
design of the underground excavationas is scheduled for completicn by June
1985, If the tuff site is aelected for characterization, the construction of
the underground excavationa at tha 520-foot level! and the bottom: of ths shaft
will be done in conjunction with the shaft construction, while the construc~
tion of the main testing area will begin in Septembsr 1987 and require about
1 months to complete. An additional 6 months will be required to drill the
500-to 2000-foot-long core holes at the 1200-foot level.

2.3.6 TESTING

The requirements for in-situ testing atem from the DOE's siting
guidelines (10 CFR Part 960) and the NRC's regulations (10 CFR Part 60). The
siting guidelines specify that, in order to proceed with repository
site-gelection, the DOE must have evidence to support a finding that the aite
meets all the qualifying conditions of the guidalinas, The NRC's ¢riteria in
10 CFR Part 60 require that, unlesa otherwise determined, site '
characterization will include esxploration and testing at depths at which
wastes are to be placed and states that results from site characterization
will be an important part of the license application,

Tegting., to be conducted in two phases, will commence with the start of
shaft construction and end only after reasonable assurance has been obtained -
that the data adaquately represent the site. The first phase, construction
testing, is defined as the tests and investigations starting with eshaft con-~
struction and continuing until the two shafts are connected underground,
In-situ testing at depth will start at the completion of construction testing
and continue until sufficient data have been collected.
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Two major reports will be produced during the in-sgitu testing prodgram.
The firat will address the site-~guitability requirements of (he giting quide-
lines and will be used “or the preparation of the draft env: onmental impact
statement {DEIS); the ! acond will address the license applitalion requiremants
of the NRC. In large part, these reporte will be bazed on sgults from the
same tests with different data-cutoff dates, .

Bagalt

The detailed (est plan for the in-situ testing program -8 been prepared;
an internal veview of the plan 18 proceeding. The firat phase of the test
program will include the monitoring of construction activities and limited
in-gitu tasting.

Conatruction-phare testing will include the following:

Drill-rig performanca. s
Grout-seal integrity.

Blasting performance.

Air quality.

Ground-water inflow.

Initial geologic mapping.

Performance of excavation and aupports,

The in-~gitu testing phase will begin at the completion of construction,
axcept for the mine-by drift. The current program for in-gitu testing in—
c¢ludes the following;

Geologic characterization taste,

Small-scale geomechanical tests. : : oo
Hydrology chamber test,

Hydrology cluster test,

Heater test,

Mine~by test.

Overcoring test, . - Lt

Shaft hydrology tests, : R

Geophysical teaty. . : o T
- Geochemical sampling, :

G ¥ o " 0 0 0 h

The in~situ test program is scheduled to start in Octob&r 1988 and con-
tinue for approximately 24 months.

Data for the DEIS are required by Decembar 1989. The basalt in-situ
tegting program will provide constructibility and early preclesure data at-
that time. The additiopal teat data required for the license applicatlon will
be available in November 1990. : :

salt

Current plans call for a construction-phase testing program of 21
months. The program will include such activities as--

¢ Initial monitoring of shaft behavior.
¢ Initial monitoring of aquifer-seal performance.
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Horizon selaction and werification,

Gaologic mmvping of shafts,

Geologic mavping of initial underground opening::,
Blaerting p.rformance,

Initial aiv-—quality measurements.

General assessments of underground stability.
Documenkting any evidence of ground-water infle¢  »r seaps.
Initial ground~closure observations.

In-gitu testing will begin in April 1989 and continne for 8 months. This
testing will support the DEIS and the licenase applicatinn and will 1nclude
such activicies ag~-~

Tuff

Continued monitoring of the tests started during the constructxon
phage,

Geologic mapping eof underground openings. : ' ?
Bvaluation of excavation supports. oo ’
Laboratory-sample characterization.

L4

In-situ measurement of the state of stress, thermal properties, and
permeablllty

Analys;s oﬁ 1nterbeds (if any}.
Analysis of underground gases (if any).
Analysis of interim results from long-term tedting for thermomechan—

ical responge and brine migration, room-closgure t(galt-creep) measure—
mants, and waste-package tests with electricel heatars. '

The testing program in tuff will begin shortly after shaft-donstructidn

begina.
pleted.

Some in-situ tests can begin when the underground. openings are cod-
However, until the construction of the second ghaft is completed,:

this testing will be on a limited basis because of the high level of construc-
tion activities underground,

The tests conducted during constructicn will ing¢lude~-

Shaft~ and drift-wall mapping and photography. - :
Large~block .sampling for age dating and pore«water analysis
Ground-water sampling.

Shaft-convergence measurements.,

Vertical and lateral-core drilling,

Test of breakout-room deformation,.

The tests conducted after tonstruction will includg--

Measurement of drift and pillar deformatlon
Cvercore test, .
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Sampling of wuistact fractures,
Bulk-permeability test

Infiltration test,.

Waste-packag: tegts with electrical heatera.
Heated~block tests,

Thae tegt plan far tuff ig scheduled to be completed L+ Septembar 1985.
The test pragram will tegin shortly after the start of shaii construction in
June 1986 and continue for 26 months after construction., ending by August 1990.

2.4 REPOSITORY

Work under the repository task is directed at develop.ng site-gpecific
designs for repositories that meet regulatory performance requirements, are
efficient, and are cost effective., The task is related to issues 1.3, 2.1.
2.3, 2.5, and 4.2 through 4.7 in Chapter 1. To resolve these issues, it is
necessary to {1} establish the properties of the host rock and to develep
constitutive models: {2) develop and demonstrate aite-gpecific equipment for
packaging and handling the waste and to perform specific mining and drilling
tasks: (3) identify site-specific seal requirements and develop site-specific
materials, designs, and emplacement techniques for the seals; and (4) inte-
grate the results of tasks 1, 2, and 3 into an overall design that will meet
the functional requirements and performance criteria established for the re-
pository. The design task ia an evolutionary and iterative process that in-~
cludes the formulation, tegsting, and refinement of concepts; the combination
of concepts into the design: analyses of the design for technical validity:
and comparisons of the design with criteria and requirements. This sequence
ig repeated and refined until the design meets the requirements established
for performance, efficiency. and cost effectiveness.

The plang described in the sections that follow are limited to the pre-
construction phase of repository development, The actual construction, opera-
tion, closure, and decommissioning of a repository are not included in the
DOE's current work-task structure. Detailed plans for these activities are
being developed, and general descriptions of the construction and operation of
a repository are available elsewhere.* The annual costs of construction and
operation are veported in Chapter 10.

Two of the sections that follow, "Rock Mechanics® and “Seal Design." are
divided into separate discussions for basalt, salt, and tuff. The vemaining
sections were not structured by host rock to avoid unnecessary repetitian.

The logic diagram for the repository task ie shown in Figure 2-5.

*See, for example, the Final Environmental Impact Statement--Management
of Commercially Generated Radioactive Waste, DOE/EIS-0046, U.S. Department of
Energy., Washington, D.C., 1980.
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2.4.1 ROCK MECHANICE

The rock-mechanii g tash is cencerned with obtaining f. ¢.d and laboratory
data on the thermal and mechanical properties of the host ock {see issue
1.3 in Chapter 1 of Part II) and developing mathematical . dels for predicting
the responae of the host rock to the construction of sha k.., the excavation of
the repository. and the emplacement of heat-generating re i:cactive waate.

Basalt

In basalt, a heated-bleck test has been conduclted. 1The results will be
used to analyze the modes in which underground openings can fail. In parallel
with a continuing laboratory testing program, hydrofracture field tests on
candidate basalt flows are being conducted to meagure in-situ stregs. In ad-
dition, tasts of thermal expansion and rock-mass strength are being conductad
to amplify the geotechnical data basge.

Befora starting the sxploratory-shaft program {gae Section 2.3}, sensi~
tivity studies of stress and displacement around underground openings will be
conducted to select geoteghnical design paramaters, The results of thege
studiee will be used in defining Iabovatory and field taest prograwms for the
exploratocy shafts,

Salt

The material properties of salt are being obtained from testing rock
cores in the laboratory and from f:ield tests. Studies of ongoing deformation
procedgges have been undectaken and are in progress, Diapiric evolution of
salt domes has been studied.by both physical and numerical modeling techni-
ques. In addition, the instability due to more dense ligquid overlying a less
dense liquid in a gravity field is being studied. This ingtability is an ana-
log of a more dense rock overlying a salt bed. A study of this type, known as
a Rayleigh-Taylor instability study. is being conducted. In addition to these
modeling efforts, field data have also been used. Thermomechanical testing
has determined the strength and deformational characterigtica of salt from
proposed repository horizons and of various rock units above and below the
horizons. Constitutive models that treat the thermomechanical rasponse of
materials under sxpected repository conditiong have heen formulated. Specifi-
cally, the parameters for salt creep, the compressive and tensile strengths of
salt, and the elastic properties of salt have bheen determined.

At present, the salt studies are developing an adequate data base of
physical properties to compare the seven salt sites from a geoengineering
perspective. The rates of room closure, the quantities of brine transported
to the waste packages, rock stresses acting om the package. and similar quan-
tities are being estimated by means of predictive models that use physical
properties determined in the laboratory and in the field.

Data on rock-mass properties will be investigated in FY85 and future
years. The impact of bedding planes, interbeds, inclusiong., jointing, faultis,
and folds on the response of the rock mass can control the design of the
underground facilities. The results of field tests {e.g.., heated-core jack

~219-



£ 09208 2 15 1

tests in a salt dors) will be available in FY85. Analyved brine-migration
data obtained from experiments in the Asse mine in the ['ederal Republic of
Germany will alse 'e available in FY85,

Future testing in FY86 and beyond will concentrat. on additional room-
scale in-situ experiments to validate the predictive ~¢’2e used for the pre-
liminary design and licensing activities. As data be« o available, they will
be incorporated intc the numerical computer codes to e+ luate underground
repository designs, predict rock-mass responses, and anelyze in-situ test
results,

TufE

Data on core samples of welded tuff are being used to establish the ma-
terial properties of welded tuff, Testing on the effects of sample size and
openings in the rocks {i.e., lithophysae) will be completed in FYB8S. Addi-
tional confirmatory laboratory tests will be performed with samples obtained
in the exploratory~shaft program. In FY84 and FY85 emphasis has shifted to
larger scale and more complex field experiments., Preliminary data on the
properties of the rock mass were obtained in FY84., Data from experiments with
heated blocks and electrical heaters will be avamilable in FY85. Additional
large-scale in-situ experiments may be conducted in FYES5 and continued in the
exploratory-shaft program.

As rock-mass data become available, thsy will be factored into the con-
stitutive models. Preliminary models that account for fractures in the rock
¥ill be used for the conceptual design of the repository. The morae-complex
models incorporating the results of the large-scale field data will be avail-
able in FY87 for use in the license-application design.

2.4.2 REPOSITORY DESIGN

The DOE has decided that the design of the systems, components, excava-
tions, structures. and barriers necessary to establish and demonstrats com-
pliance with the performance objectives of the NRC's 10 CFR Part 60 should be
substantially completed at the time the license application (LA) is submitted
to tha NRC. To accomplish this, the DOE has divided the dasign of the reposi-
tory as follows: :

1. Conceptual design phage

a. Conceptual design for the site—characterization plans
b. Advanced concsptual design

2. Title I and II design

a. License-application design
b. Final procurement and construction design
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2.4.2.1 Design Phases

2,4.2,1.1 Conceptual DL:gign Phase

Conceplual Lesign for the Site~Characterization Plang

The SCP conceptual design phase will regult in a desi:\ report for each
of the three sites approved for site characterization, The resign reports
will be summarized .nd referenced in the reports. This desi¢ phase will con-
centrate on the surface and underground system, structure. emplacement, and
component desiyns which require site characterization data and will provide
the information to ensuve that data-gathering plans relative to design will be
adequately included in the SCPs. Known site-specific data will bhe incorpo-
rated to asgist in the identification of additional data needs, and sufficient
design detail will be developed to enpure that all site data needs are identi-~
fied. In addition, data-accuracy requivements will be estaulished, and site-
gpecific licensing issues related to site characterization will be identi-
fied. This design will be referenced in Chapter 6 of the SCP, which satisfies
the requirements of Section 113{b}{l){c} of the Act and provides a conceptual
repository design that takes into account likely site-specific requirements,
and 10 CFR 60.11{a){b}ii. This design phase will end with thg submittal of
the SCPs. The site-characterization process, however, may lead to design
changes during later design phases.

Advanced Conceptual Design

The advanced conceptual design (ACD) phase will gtart after the comple-
tion of the SCP conceptual design reports for the candidate sites being char-
acterized. The advanced conceptual design phase will be used to explore
design alternatives and will firmly fix and refing the design criteria and
concepts to be made final in later design efforts. The project feasibility
will be demonstrated, the life-cycle cost estimated, preliminary drawings pre-
pared, and a construction schedule developed as required in DOE Order 6410.1.
The design will be developed with project and configuration control as re-
quired in the DOE procedures for major system acquisitions and will comply
with the configuration control preogram requirements of Appendix B, 10 CFR Part
50, as implemented by the NRC Review Plan: Quality Assurance Programs For
Site Characterization of High-Level Nuclear Waste Repositeries, June 1984,
This design will also identify any remaining design-rtelated licensing issues
not defined in the SCP conceptual design.

During the advanced conceptual design phase, the DOE’'s objesctive is to
develop appropriate soluticng to all identified design-related licensing
issues through consultation with the NRC as established by the DOE-NRC proce-
dural agreement. Site-characterization data and their impact on the design
process will Dbe reported in semiannual reports, as required by the Act.

2.4.2.1.2 Title I and II Dasign Phases

License-Application Design

The license-application {LA} portion of the Title I and Title II design
phasas will start after the completion of the ACD reports for the candidate
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sites being charactarized; it will conclude with the de'+lopment of three LA
design reports. Thz LA design phase will complete the -wsolution of design
and licensing issw's identified and assessed in earlier dwsign phases and will
develop the design of the items necessary to demonstrat compliance with the
design requirements and performance objectives of 10 CFF Part 60, Therefore,
sufficient design information will be developed durinc the LA design phase to
meet the requirements of 10 CFR 60.3]1 for the license «pplication, Design
requirements resulting from detailed safety and reliabil ty analyses will be
fully integrated into the LA design and will form the bagis for information
required in the safety analysis report. Site-characterization data and their
impact on the design process will continue to be reported during this design
effort in semiannual SCP reports, as required by the Act. To minimize the
cost of this design phage, the design of non-licensing-related ancillary
systems will be developed only to the extent necessary %o ensure their proper
function and adequate cost and schedule planning.

FPinal Procurement and Construction Design

Thig portion of the Title I and II phases will atart for the one site
selected from the three characterized candidate sites. It will develop the
final (working) drawings and specifications for procurement and construction.
The completion of this design phase will match the completion of the Title II
design effort for the entire repository. This design phass will emphasize the
completion of design of ancillary support items, final design refinement for
the items necessary to demonstrate compliance with the design criteria and
performance objectives of 10 CFR Part 60, the development of construction bid
packages for all systems, and the development of final construction and pro-~
curement schedules. Minimal disruption in the NRC review process will be
experienced during this design phase since the level of design detail on
safety-related systems and components will have been adequately covered in the
LA desigp.

2.4.2.2 BStatus and Approach

The conceptual designs for repositories in bagalt, salt, and tuff are at
different stages of development. For salt, several generic designs are avail-
able for use. However, gsince gpecific sites have not been selected, site-
specific conceptual designs will not commence until FY86. For basalt, the
description of the site-specific conceptual system design has been published
and a conceptual deeign for the SCP will be completed in FY86. Preliminary
repository concepts have been developed for tuff, with a conceptual design to
be described in the SCP.

During the advanced conceptual design, the designs and specifications
developed will be reviewed Lo ensure that regulatory requirements are met.
Additional design reviews will confirm that appropriate codes and standards
are followed and that the specified procedures and methods are acceptable:
Lhese reviews will check for accuracy, consistency, and completeness. The
results of these reviews will be documented and incorporated into the design
reports,
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As a part of the planned enginearing tradeoff studiss, alternative de-
signs for elements of tha repository system may be proposid to Cover a range
of possible voncept: These design elements will be comkiiod into alternative
systems, if appropriate, and analyzed with respect to thh raeference concepts.
The resulte of thess studiss will be used in the design - ‘forts.

2,4.2.3 QGeneral Concerns

Discussad below aro some general design-related concarns that the DOE
recognizes in mesting the 1998 waste-acceptancs schedule.

First, the ESF test program will not occur early snough to provide full
verification of the data and assumptions used to initiate the LA dasign. The
construction-phage taesting will have been completed, but the major portion of
the long-term ESF in-situ testing program will not have been started at the
start of the LA design. A key design agsumption is that at the start of the
LA design the DORE will have sufficient data on the bamic rock characteristics
that will be used for design, licensing, and performance assessment to proceed
with the LA design. The objective of the ESF in-situ testing is to confirm
the ranges of valuws assumed in the design phases and in the performance as-
sessment. The DOE recognizes the schedule and cost risk involved in making
the above asgumption and expects that the data from in-situ testing will re-
solve thisg issue befors the szubmittal of the license application.

To expedite the design process and meet the projeat schedule, very lim-
ited time has been allowed for formal design reviews., To provide the neces-
sary NRC review and concurrence with the design, an ongoing iterative review
process will be employed. As the designs of major systems, components, and
structuras mature to the point where concurrence with the approach can be
achieved, a review and partial-design acceptance will be made. With care and
a more complete level of planning at the start, an acceptable design can be
developed and approved earlier than would be the case if the entire design is
completed before review and approval.

The revised design approach., which includes a license-application deeign
and a final procurement and construction design {instead of the traditional
Title I and Title II designs), is expected to increase the level of effort
raquired to produce acceptable designs to support the LA at all three sites.
At the same time., the DOE believes that this approach fully satisfies the
NRC's license application requirements and thereby aseists in meeting the 1998
schedule requirements.

2.4.3 EQUIPMENT AND TECHNOLOGY DEVELOEMENT

Work in equipment and technology development currently is divided into
{1) mining and drilling; {2) waste handling and encapsulation; {3} waste
trensport, emplacement, and retrieval; and {4} instrumentation. Additional
development work may be identified later. Each of the host rocks has specific
needs for equipment and technology development. Common elements will he coor-
dinated across the program by sharing costs and results.
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Mining in hard rock has typically used drilling and nlasting, with some
tunnel borimg. Soft rock likae salt has been mined by eithar drilling and
blasting or continugus mechanical wmining. Recent develor'.ents in mechanical
mining equipment busild confidence that mechanical mining 'an be used in rocks
of intecrmediate hardness, such as walded tuff., The devalopment and demonstra- -
tion of such capability are planned for FY87,

The technology fur drilling shallow vertical holes a; 1 short horizontal
boreholes for wa.ifte emplacement in the repository is available. Current
equipment specifications and procedures for procurement and acceptance testing
should be a<dequate. The design for a horizontal drill will be accomplished
during FY8%5, with fabrication and testing during FY86.

Waste-handling and waste-encapsulation hardware will be specific to the
host rock. <Considarable testing of designs and hardware has been accomplished
by private firms (with some FPederal funding) in the disassembly of spent fuel.
The results of these activities will be incorporated into the design of high-
production systems for the repository. All package-development activities for
three rock types will raceive added emphasis in the near future with the iden-
tification of package fabrication requirements, prototype fabrication, and
testing. Development, demonstration, and testing of major safety-relataed
eguipment will bs performed to support the license application,

Waste transport, verlical emplacement, and retrieval have bean demon-
strated for salt, but additional development is required Lo accommodate the
required waste-acceptance rate. The conceptual design of transport and em-
placement aquipment. as well as development and prototype testing, will be
complated during F¥Y90, For basalt, the preparation of test plans to demon-
strate waste emplacement and retrieval will begin in FYB86. For tuff, proof-
of-concept hardware for horizontal emplacement and retrieval will be tested in
FY86 and FY87. Demonstration, advanced testing and design refinement. and a
final prototype demonstration will occur in FYBS8.

Instrumentaticon development centars around expected field problems (e.g..
stress and deformaticn in salt, difficulty in pore-pressure measurements in:
tuff, etec.). Other objectives are improvements in the measurements or im-
provements in the longevity and reliability of instruments, Efforts in FYB4
and FY85 are directed at the instrumentation needed for. the exploratory shaft
experiments. The FY86 and FY87 effort will be directed at the rasolutlcn of
problems discovered by the fisld measurements.

2.4.4 DEBESIGN OF SHAFT AND BOREHOLE SEALS

The design of seals for any host rock invelves: (1} the identification
of seal requirements, (2} the selecticn and developmentiof matérials,  (3)
field testing and analysis, and (4} design for the reposilory.
Basalt

During the first quarter of FY85S, a preliminary asgessmant of seal-

performance requirements was completed.. This assessment is based on an allo~-
cation of total-system performance. among the three repositery subsystems: the

-224-



30708 2154

site, the waste package, and the repository. The assesament .ndicates that
the parameter of principal interest in seal design is the raui:o of effective
hydraulic conductivity "o effactive porosity in the zone aroiad a repository
shaft. This zone includes the engineered material constitut ng the shaft
plug. the interface between this plug and the host rock and raat portion of
the host rock {the "disturbed rock zone”) affected by repos ilnry construction
and/or thermal loading by emplaced waste.

The seal-perfo.mance requirements will be used during FYs5 to develop a
seal gystem preconceptual design to support the preparation of the site-
characterization plan. Seal-conceptual~design work will be completed during
FY86. Beal preliminary design is currently scheduled to be completed during
FY89 and will be based on laboratory and bench-scale development work com~
pleted in FY86-87,

Laboratory testing to date has been directed toward screening candidate
seal materials to identify those that have the reguired engingering properties
and are thermodynamically stable under the expected conditions. A preliminary
assessment suggests that a mixture of 75 percent crushed bagalt and 25 percent
sodium bentonite clay might poesess the required material characteristics,

The work in seal preconceptual design will focus on this material ag a prin-
cipal component ¢f the seal system. Laboratory testing during the FYB86-89
period will continue to examine the chemical and physical properties of can-
didate seal materials in support of the seal design effort.

Laboratory testing will be complemented by bench-scale development work
directed toward the development of techniques for emplacing seal matecvials and
identifying any problems in scaling up from the use of labeoratory data in seal
design. Bench-scale development work will be completed, according ko the cur-
rent program schedule, during FY38-8% and will c¢onstitute a principal input to
the preliminary seal design to be completed during FYB9.

Field testing will be conducted during late F¥89 and during FY90 to pro-
vide full-scale confirmation of seal-emplacement techniques. The field tests
are currently perceived as a full-scale extension of the preceding bench-scale
development tests.

The design of in-situ tests for repository seals will start during FYS0;
it will be based on the repository-seal preliminary design and the vesults of
field testing. The objective of the seal in-situ tests, which would be con-
ducted in the exploratory-shaft facilities, will be verification that the seal
design meets seal-performance requirements under in-situ conditions represen-
tative of those expected in a repository following permanent closure.

Salt

The selection and the development of seal materials have been in progress
for more than 8 years. The initial selection of cement-based grouts and con-
cretes, crushed salt. clays, bitumena, and polymers from among the considered

alternatives was made for the following reasons:

®* Well-established borehole—~sealing technology and construction practice
not requiring substantial developsent.
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¢ Extenpive data hase,
¢ Opportun:ty to svaluate axisting long-lived str.ctures,
¢ Widely available, low-cost raw materials.

These materials are heing considered for borehol: ~lugg, embedding grouts
for the shaft liner:, shaft and tunnel bulkheads, and a aigh-density, low-
permeability L.ackfill.

The .esults of field testing will be used to valiuate the existing ana-
lytical modselg., The planning for field teasting is complete, Two general
types of activities are being scheduled: field tesating to support design and
testing of sealing materials.

Schematic designs for three salt sites have been prepared. Site-specific
conceptual designs will be started after Novembsr 1985.

The development of seai-performance requirements for a salt repository is
also under way. Until site~gpacific performance modeling reathes a more
advanced stage of development, interim gemiquantitative design requirements.
are being set as .progrvam objectives,

Tuff

For the tuff project, sealing concepts and raguirements were developed in
FY84, and a draft reposgitory-sealing plan was preparaed in FY84., Preliminary
materials develeopment and testing and planning for field tests were done in
F¥84. In FY85 the resolution of sealing issues and an updated repository-
sealing plan will be finished. The design of seals for the conceptual design
will also he completed. In ¥Y86 and FY87, efforts will concentrate on field
testing and advanced materials development if required and the design of gseals
for the license-application deeign of the repository,

2.4.5 REPOSITORY-PERFORMANCE ASSESSMENT

The assessment of repository performance is d1v1ded into two phases
preclosure and postclosure. .

The assegsment of repeository preclosure performance will be directed at
determining that the -repository will not adversely affect the health and
gsafety of the public and the operators and that the security of reposgitory
operations can be maintained. The range of expected and unexpected events and
conditions to be considered and the failure modes that could give rise to
thogse conditions will be identified by means of logical~-choice methods. These
methode will reguire quality control, amall-group review. documentation, and
peer review,

In particular, for accident scenarios that require the modeling and cal-
culation of specific disruptive conditions (e.g., postulated radionuclide
releases, ground-water infiltration combustible-gas explosions, and stored-
energy releases) a variety of special purpose codes will be employed. These
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codes will be develop.l, verified, validated, and benchmarsed for the applica-
tion in which they arc to be used. They will also undergc peer veview,

The first safety analyses will be conducted to suppo: preliminary-design
activities, The analyses will be a continuing activity as the design preo-
ceeds, becoming more specific as more detail becomes ava. luble. The items
important to public safety and radionuclide isolation wil! be identified and
be subjected to particular perutiny in support of the lice: 1e application
design. The entire work will be documented in the license application. Sub-
sequent work will be largely confirmatory and will contribute to the final
procurement anrd construction design.

The assessment of repository postclosure performance s an integral part
af the performance assessment for the mined geclogic disposal system, These
system-performance assessmentg will he done with the assistance of site and
waste~package specialists and reposaitory designers. The repository designers,
in particular, will provide the details of repogitory- and shaft-closure
methods and verification testing resulta, geal designa, and repository con-
figuration. This information is to be an integral part of the data base for
the gystems postclosure-performance analyses. Computer codes will be de-
veloped, verified, benchmarked, and validated. Preliminary codes have been
developed and were used to support the draft environmental assessments. Post-
closure gyetem performance evaluation will be a continuing activity leading to
documentation in the license application. A system performance assessment,
baged on confirmatory test results at the time of the final procurement and
construction design., will support the license application update. Final
system-performance assegsments, incorporating experience from testing during
the construction phase, will be conducted in support of the licenge amendment
to receive waste,

2.5 WASTE PACKAGE

The waste package is defined as the waste form and any containers,
shielding,. packing, and other absorbent materials immediately surrounding an
individual waste canister. The waste form will be spent fuel or high-level
waste, which will be solidified into glass, 8pent fuel in the form of intact
fuel rode with metal cladding is considered to be an acceptable waste form for
the repository and will be the principal waste form accepted at the repository
{see also Chapter 8 in Part II),

Work under the waste-package task is directed toward the development of
site-specific waste pachages that can meet tha performance requirements of the
NRC criteria and are cosat affective. Work in this task addresses issues 1.3,
1.9, 2.4, 3.2, 4,1, 4.3, and 4.6 in Chapter 1 of Part II. The waste-package
design must be site specific because the geochemical conditions at each of the
potential repository eites are different. Bacauge of these differences and
because of the sensitivity of matarials to environmental conditions, it is
nacessary first to establish the range of physical and chemical conditions
expected at each potential repository site; the plans for thesge investigations
are discussed in Section 2.5.1. This range of conditions is then used Lo
guide the saslection of waste-~package materials for the gite. As briefly de~
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geribed in Section 2.5.2, reference and altarnative mate:xizls will be salected
and tested for their bahavior under the range of expecte} repogitory
conditions.

Reference and alternative waste-package conceptual ¢esigns will then be
aeveloped for each site {(see Section 2,5.3); the desigr3 will be based on tha
candidate materials identified during testing. These cisigns will be analygzed
and refined into the ligense-application design and the : .nal procurement and
construction de.igns. As part of the design activities, prototype waste pack-
ages will be fabricated and tested for performance characteristics {(gee Sec-
tionsg 2.5.4 and 2.5.51}.

During the design procegs, the performance of the waste package will be
assessad as discussed in Section 2,5.6. The results of these assessmentg will
be fed back into the design procass along with the resulks of the materials
tests. These results and the results of economic analyses of alternative
designg will be used to optimize the design in terms of both performance and
cost effectiveness. After the completion of the design, prototype waste pack-
ages will be tested during repogitory-performance confirmation. The fabrica-
tion of packages for emplacement in the repository will start on a schedule
congistent with repository operation.

A simplifiad logiu diagram illustrating these various activities is :shown
in Figure 2~6. . C

2.5.1 WASTE~PACKAGE ENVIRONMENT

Ground-water samples have been obtained from drill holes and wells at the
basalt site and the tuff site. Samples of brine and of fresh ground water
have been obtained from several of the salt sites. The chamical properties cof
these waters and brines have been evaluated to assegs their potential for cor-
roding metals and dissolving waste formg, Water samples from the unsaturated
horizon in tuff will be obtained during the exploratory shaft program.

Preliminary results have been published from hydrothermal tests of basalt
with synthetic ground water and of tuff with ground-water samples obtained
from a well that penetrates the host rock to balow the water table. The ob-
jective of these tests is to esgtablish the effects of the heat emitted by the
waste on the chemical composition of the water and the mineral composition of
the host rock. These experiments will be completed in FY88 for basalt and
FY85 for tuff. Some of the hydrothermal tests for tuff will be rapsated by
Y88 if the samples of unszaturated~zone water differ significantly in composi-
tion from the saturated-zone ground water used in the previous tests.

Two natural analogs of the waste-package environment are being investi-
gated for basalt. One of them involves the Icelandic basalt geothermal
systems. The results of thig study, which ig scheduled for complation in
FY89, will be used to evaluakte the long-term stability of the alteration
phasee formed during hydrothermal interactions between basalt and ground
water. The other study involves the Columbia Plateau basalt system, which is
being atudied to evaluate :the long-term stability of the basalt and the alter-
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Figure 2-6. Logic diagram for the waste-package task.



ation products formed during hydrothermal reacticns. The Columbia Plateau
gtudy is part of the ongoing research effort and will he c¢ompleted concur-
rently with site characterization.

An experimental program is examining the effects of tzmperature and
ionizing radiation on the composition of brines in contacn with rock salt and
the effects of radiation on rock salt, This work is sc¢ieduled for completion
in FY86. A geochemical study at the Salton Sea Geotherne! Field is evaluating
a natural analog of tue waste-package environment. The c¢..jective is to ex-
amine the effec.s of heated brines on the corrosion of metals and the mobility
of the radionuclides in the natural setting. This study will be completed in
FY86. The effects of ionizing radiation on the rock-watec systems will be
investigated during FY84-90 for basalt and FY85-86 for tuff.

Also scheduled for completion in FY86 is a study of the stability of
borehcle openings in welded tuff. The results will he used to determine
whether it will be necessary to line the boreholes for safe emplacement and
retrieval and the conditions of atress to which the waste packages will bhe
subjected after emplacement.

Another study for tuff involves investigating the response of the water
contained in unsaturated tuff to the heat emitted by the waste. The objective
is to determine the rates and wmechanisms for the dehydration of unsaturated
tuff, with and without fractures. The rates and mechanisms of resaturation
after the peak in the thermal pulse are aiso being studied to determine the
time at which water {in the liquid phase} can first come into contact with the
waste packages. The results of these studies will define the fluid phase
available for corroding the waste container and the flow mechanisms by which
liquid water will come into contact with the waste packages. This work will
be completed by FYEB6.

2.5.2 WASTE-FORM TESTING

Tests with spent fuel and borosilicate glass have been startad under
site-specific conditions for basalt, salt, and tuff. Preliminary waste-
acceptance documents have been developed for tuff, basalt, and salt Eor boro-
silicate glass from the Defense Waste Processing Facility (DWPF) and from the
West Valley Demonstration Project. These documents identify the specifica-
tions and requirements that must be met by the producer of the glassified
waste for acceptance at the repository.

Bagalt

The waste-form testing program for basalt is directed at predicting long-
term rates of radionuclide releagses from the waste package. Hydrothermal
tests with simulated spent fuel, borosilicate glass, and synthetic ground
water were started in FY83. These tests were expanded in FY¥84 to include
borosilicate glass doped with tracers and glass fully loaded with radioactive
wagte. Preliminary results of experiments with simulated and tracer-doped
waste forms have been published; preliminary rasults for fully: radioactive
waste forms will be available by September 1985. Static and flow-through
hydrothermal tests of tracer and fully radiocactive horosilicate glass and
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spent fuel will continus through PY30, with experiments inc-zasing in complex-
ity from simple systems consigting of the waste form and watar to testing of
full assemblages (wasl: form, container, packing, basalt, a.c water).

Testing with single and simple multiple waste-package -omponents will be
completed by FY87 to provide input for formulating the re u rements for the
preliminary waste-package design., Flow-through tests des. Jiied to simulate
actual waste-package cor figurations (laboratory scale) will be started in
F¥85. Full-assemblage static-interaction tegts and flow-thr yugh tests of the
waste-package configuration, with sufficient replicate testing for reliability
analyses, wil] be completed by FYB89 to provide data for tht license applica-
tion and the development of final design requirements for the waste package.
This testing program includes both long— and short-term tezts.

All testing is eonducted over the range of conditions expected for a
repogsitory in basalt. Waste forms other than borosilicats glass or spent fuel
will be added to the test program as they are identified. A sgmall number of
long~term laboratory tests may continue beyond FY89 to enhance the gonfidence
in the predictions of long-term performance. Summaries of tesgt results to
date will be provided in the initial site-characterization plan (5CP) and in
the SCP reports. Detailed decumentation of test results will be provided in
periodic topical reports. ' :

Salt

Tests with unirradiated fuel pellets {i.e., uranium dioxide), oxidized
fuel cladding {(Zircaloy), and ductilae iron in dite-specific brines were
started in FY84; testing with clad spent fuel will be conducted in FY85.

Tests of the interactions between spent fuel and othser package components will
begin in FY85, Performance testing of simulated-waste borosilicate glasses in
site-specific brines began in FY83, Studies are emphasizing actinide leachirg
and the potential for colleid formation, Preliminary results will be avail-
able in FY85, and final data will he published in FY@6, :

Tuf

Test methods are being developed to allow waste-form testing under condi-
tions that simulate those of the unsaturated zone. A laboratory-verified test
method will be available by FY85. Both simulated and actinide~dcped borogil-
icate glasses are being tested to obtain information on the sensitivity of
radionuclide~releage rates to the waste—package environment in a repository.
Tests with reaction vessela fabricated from tuff are alsc in progress. These
tests are being conducted under conditions of full saturation (waskte form
immergsed in water) and ag such are not representative of the conditions
expected at the repository:; however, their regults will provide an upper bound
on radionuclide release rates under conditions expected at the repository and
will address the potential case of temporary saturation, A summary of all
test results will be provided in late FY85. Long-term testing of glass waste
forms under both saturated and unsaturated conditions will begin in FY86. The
results will be documented in FYB8 and used ags input to the final design of
the waste package and ite performance analyses. Long-term confirmation tests
of radionuclide release rates will begin in FY88 and will continue until suf-
ficient data have been obtained ko substantiate the predictiona of leng-térm
performance. :
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Spent fuel test.ng bagan in FY83 and continued through FYB84 with site-
gpecific ground water. Later tests wili use both site-swacific ground water
and tuff. A summsry of results will be provided:in FY8%5. Corrosion tesating
of irradiated cladding (Zircaloy} was started in FY84 teo aid in dehermining
the gervice lifatime of intact cladding as a containmen: bkarrier for gpent
fual, Long-term testing of spent fusl will begin in PFYs, and will follow a
schedule parallel te that given for tegts with the gla s waste form.

2.5.3 TESTING QF CONTAINERS

hAs expiained in Chapter & of Part II, it is cueranvly agsumed for raposi-
tory planning purposes that spent fuel and other high-level wagtes will be en-
capsulated for disposal at the repogitory. The wasts raceived at the repogi-
tory {spent-fua]l assamblies, commercial high-level wastse, and defense high-
level waste) will be encapsulated in a metal container to provide the contain-~
ment performance required by the NRC regulations,

Tha testing of candidate materials for containers wil}l concgentrate on
corrosion ratea, Corrosion testing has been initiated for all rock types with
site-gpecific waters. These test results have been evaluated to allow the
list of candidate materials to be shortened to a reference material and sever-
al alternative materials for each site.

Basalt

The current reference container material for basalt is carbon steel.
Alternative materials are an iron-chromium-molybdenum alloy., copper, and a
copper-nicke! alloy. Testing centera arocund two mejor areas: mechanical
properties and corrosion. Data from the corrosion tests will be used to
develop waste package design requirements and performance models, to provide
the data base for design analyses, and to verify the selection of the refer-
ence material for the container. Testing in FYBS includes a continuation of
short-term correosion tests, testing to evaluate the kineties of pitting, the
initiation of long-term static and dynamic interaction tests with container
and packing materials, the continuation of tests related to crack growth,
slow-strain-rate tests of materials and weldments, and an evaluation of the
effect of radiation on corrosion,

A status report will be issued at the end of FY85 on the progress of the
evaluation of copper (and selected alloys) as a container material. The eval-
uation is currently planned to be completed by the end of FY86. Slow-strain-
rate ktests with and without irradiation will be completed in FY86: gtatic and
cyclic crack-growth tests with and without irradiation will be completed in
FY88. The data from these tests will be used to develop license-application
designs for the waste package and to verify the selection of the reference or
alternative materials for the container,

Short-term corrosion testg of container materials. including static and
flow-through saturated-system tests with and without irradiation, air and
steam corrosion tasts with and without irradiation, and studies of pitting
kineticg will continue through FY¥90. Long-term laboratory corrosion tests
similar in scope to the short-term tests will also continue through FY90.
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Long-term engineering-scale containment-materials testiny in the presence of
packing material will start in FY87 and end in FY94., Leng-term teats will
allow an assegamant of the effects of sequential changes ir: the environment
with time on contaiier corrosion.

Salt

On the basis of preliminary corrosion-test results, -arbon steel has been
selected as the refervnce container material for sait. A container con-
structed of a thin layer of a titanium alloy, Ticode~l2. aver carbon steel has
been designated as an alternative design. Cerrosion tes.ing during FYBS will
develop the data bage necesgary to verify the selection cf the reference or
the alternative material. Long-term corrogion testing will begin in FYEBS and
will be based on site-specific brins by FYB86. Product specifications for the
container will be irsued in FY87.

Tuff

Survey corrosion testing for tuff has identified type 304L stainless
steel ag the reference container material and other austenitic stainlass
steels {such as type 316} and Inconel as alternatives. Copper and 3selected
copper aljoys will also be evaluated as alternatives. Survey testing of the
reference and alterpative materials will continue in F¥85 under repository-
relevant conditions, with and without irradiation, and under stressed condi-~
tions to determine the service-limiting conditions, Corrosion work in FY85
will ipclude failure-modes analyses, studies of stress-assgigted corrosion mech-
anisms, and tests of weldments. At the end of FYBS5, the DOE will issue a
status report on the progress of the evaluation of copper {and gdelected al-
loys) as an overpack material. Ths evaluatieon is currently planned teo be com-
piated by the end of FY86. Long-term corrosion testing with the reference and
alternative materials will begin in FYB86. The container material will be
selected in FPY87, and long-term corrosion testing will continue with that ma-
terial in order to add confidence to the lonq—term-pexformance predlctloﬂs
based on the results of earllaer tesgts.

2.5.4 PACKING-MATERIAL TESTING
Basalt

Packing material is included in the reference waste package for basalt.
The reference packing material is a mixture of crushed basalt and sodium-
bentonite clay. The functions of packing materials are described in Chapter 8
of Part II. Studies arse under way to determine the long-term stability of the
packing material in the repository anvironment, itg oxygen buffering capacity.
permeability, hydraulic conductivity, swelling pregsure, thermal conductivity,
and resaturation rate. Other tests will determine the nature of diffusion-
limited water flow around waste packages, radionuclide golubility and sérption
characteristicgs, and diffusion coefficients in the presence of altered ‘and
unaltersd packing material., The effects of the packing material on the waste
form and on the centainer materlals are also being xnvestlgated
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All experiments will be conductad with unaitered aud hydrothermally
altered packing maturial and under the ranga of conditiwmus expected for a
repository in basalf. Ongoing physical-~proparty testinc of reference packing
material, includinv resaturation rates and hydraulic cou ductivities, will be
compieted in FY87 "o provide input to the development of preliminary require-
ments for the waste-package design and to the modeling ».' waste-package per-~
formance. Ongoing radionuclide sorption, solubility, «i! diffusion testing in
the presence of packing material will be completed durin. FY90 to provide in-
put to the final procirement and construction design waste package and the
license application. The data also will be used in analyses of waste-package
performance to evaluate radicnuclide releases. A gumgary of all test results
to date wil) be provided in the site-characterization plan and in the sub-
sequent SCP reports. Detailed documentation ¢f test results will be completed
in FY85, FY§7, and FY8S9 to support the site-characterization plan, the ad-
vanced conceptual design, the license application design, and the license ap-
plication, respectivaly.

Sait

The present waste-package design for salt uses crushed salt as a packing
material. Alternatives include tailoring the crughed-salt packing with addi-
tives to control brine composition in order to reduce container cotrosion.

Tuff

Packing material is included in the alternative waste-package design for
spent fuel in a tuff repogitory. The packing consists of either crushed and
recompressed tuff or of crushed tuff mixed with clay and then recompressed. A
decision on whether to continue consideration of this alternative design will
be made in late F¥BS5, 1If it is decided to include packing material in the
preliminary design for spent-fuel packages, work will astart to develop the
capability to fabricate large samples of the packing materia}. A program of
materials testing will also be started to determine the effectivenegs of the
packing material in controlling the rate of radionuclide releases from spent
fuel. The stability of the packing material under repository-relgvant condi-
tions will also be investigated.

2.5.5 DESIGN, FABRICATION, AND PROTCTYPE TESTING

Wastoe-pachage conceptual designs have been developed for bagalt, salt,
and tuff.

In-situ testing of simulated waste packages may be performed during the
exploratory shaft teat program at each of the sites recommended for character-
ization. Any such testing will be confirmatory state-of-the-art testing to
verify the results of laboratory. engineering, and field tests conducted
before and during site characterization. Test descriptions will be developed
as part of the exploratory-shaft test plan and will give the objectives and
schedules for the in-gitu testing. Present schedules call for in-gitu test
procedures to be completed in FY87 and testing to start in FY88. These sched-
ules depend on the schedules for the exploratory shaft. A limited amount of
preliminary data may be available to support the license-application design
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of the waste package, uad the license application., Most of the data from
in~gitu testing will b« obtained over a longer period of tiie and will provide
data for the validativ i of postclosure parformance-assessment analyses for the
license application update. The naturs, scope, and schedu . for in-gitu
testing will depend on assegsments by each site of its spe. fic reguirements.

Basgalt

Three design nhases remain for the wagte packages to be ugsed in basalt:
advanced conceptual, licenge application, and final procurement and counstruc-
tion. The advanced conceptual design, scheduled for completicn in FY86, will
provide a reference design and one or more alternative desg:gna to accommodate
alternative waste emplacement configurations. The requirem2nts for the
license-application design will be devaloped in FY87, and the license-applica-
tion design will be completed in early FY91.

Engineering development testing of the wastg package is being conducted
in parallel with the design effort. Tesats of packing-material emplacement
started in FY83 and will be completed in FYB87 for the preliminary design.
Current testing is focused on evaluating the feasibility of fabricating pre-
compressed annular rings for emplacing the packing material in boreholes,
Containec fabrication, closure welding by remote control, and inspection-
procesg development will be initiated in FY85 and completed in FY89 to provide
the data necessary for the license-application dasign.

salt

Design efforts for tha waste packages to be used in salt congantrated on
the refinement of existing conceptual designs during FY84. Raquirements for
an advanced conceptual design will be developed, along with requirements for
development testing. A& program cof package-fabrication technology began in
FYB85, The advanced conceptual design will begin after the recommendation of
gites for detailed characterization. The license-application design to be
atarted in FY87, will provide input to the license-application design of the
repogitory. This design process will emphasize package fabrication and
assembly, along with cost analysis and issues related to emplacement and
retrieval.

Tuff

A conceptual design report for a waste package for the ungaturated zone
waa produced in FY84; it will ba followed by the development and analysis of
advanced conceptual {(prototype) designs during FY85 and FY86. The resulting
design report will be issued in FY86. Aftar a design review, prototype waste
packages will be fabricated from these designs. The prototype packages will
be tested in FYB87. During FY87, requirements for the license-application
design will be developed.

2.5.6 ASSESSMENT OF WASTE-PACKAGE PERFORMANCE

The asecesment of waste-package performance regquires the development of
theoretical and empirical models to describe the corrosion of metal barriers
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and the dissolution «~f waste forms., Geochemical models «-! golutions contain—
ing elements that ceén be leached from the waste and the ..iteraction of these
soluticns with othe. components of the waste package mus . also be developed.
In addition. it is necesgsary to calculate and model the . hermal and mechanical
conditions expected after waste emplacement, the fluid-f.o>w conditions. and
radionuclide transport from the waste package. The cod2- Jevelopment effort at
each repository project will be described in the perfo: ssnce-azgesament plans
{sre Section 2.6.2).

2.6 SYSTEMS

The systems taak congists of two major activities: aystems engineering
and performance assessment., Systems engineering is an crderly process of
defining the nature, relationship. and interfaces within and hetween the mined
geologic disposal gystem, its major subsystems (i.e., the natural system at
the site, the waste package, and repository). and the rest of the nuclear fuel
cycle. It develops the framework for a systematic and orderly control of re-
pository development activities.

Performance assessments analyze the combined effects of the many phenom-
ena that might affect the mined geologic disposal gystem. Preclosure perform
ance asgessments will address the safety aspects of the operating repository.
Postclosure performance assessments will use mathematical models to predict
the degree of containment and isolation provided by the system and to deter-
mine compliance with applicable performance standards, objectives, and re-
quirements, Emphasis on the very long term {postclosure) distinguishes the
performance assessment of the repository system from those of more commonly
analyzed gystems, such as nuclear power plants.

Figure 2-7 pregents a logic diagram for systems engineering and perform-
ance asgeggsment. Sections 2.6.1 and 2.6.2 desgribe gome of the more-important
activitias in gystems engineering and performance assessment, respectively.’

2.6,1 SYSTEMS ENGINEERING

A document describing generic requirements for a mined geologic disposal
system has been developed by the Office of Civilian Radiocactive Waste Manage-
ment, This document provides an integrated and uniform set of top-level
requirements for that system, its subsystems, and major components {see
DOE/NE/44301-1, "Generic Requiremente for a Mined Geologic Disposal System,"
U.S. Department of Energy, Office of Civilian Radiocactive Waste Management,
Washington, D.C., September 1984). These reguirements reflect and interpret
applicable regulatory performance objectives, standards, and criteria on a
generic basis. This document has been accepted by both headquarters and the
repository projects as the official basis for system descriptions and design
activities, To this ganeric document the projects will add site-specific
objectives, standards, and criteria to define project-specific requirements,
which will be the basis for gite-specific design criteria and performance
specifications for subsystems and components. The site-gpecific requirements
w1ll be published as separate documents.
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30 310 8 21 159

Each project is also developing a site-specific systers engineering man-
agement plan. This ducument will govern the scope of the :echnical work at
the project.

Bagelined management plana and technical-requirements docunents must be
raviewed and updated as a part of an ongoing iterative ar ::vity that maintains
the "correctness" cof the key slemants that control projec: activities. This
mandatory review of baseline documents and requirements wi.: be able to accom-
modate changes in regulatory objectives and standards, managemank stratsgies,
technical plans, data needs, or other elements that may aftect the conduot of
data acquisition and interpretation. The objective is Lo waintain effective
control of, and efficiency in, site-characterization, desiyn, and performance-
confirmation activities, '

The site-characterization plans will more fully describe the status of
these site-specific reguirements documents and the plans for their comple-
tion. Site-specific technical plans and requirements will be reported in the
SCP reporty that will be isgued twice a year,

2.6.2 BYSTEM PERFORMANCE ASSESSﬂENT,

Performance assessment is a set of activities that will allow the DOE to
predict the abilities of the reépository system, its subsystems. and its com-
ponents te meet the reguiraments set through the gystems-engineering process,
Tt is an iterative process of comparing the site-gpecific performance goals of
repository systems, subsystems, and components with calculated performance
predicticns, using increasingly more detailed site-gpecific data and design
information. Generic system and subsystem performance goals, as given in the
Generic Requirements for a: Mined Geologic Disposal System. indlude the regula-
tory standards and objectives of 40 CFR Part 191, 10 CFR Part 60, and 10 CFR
Part 960.

The gite~characterization plans will describe how gite-specific perform-
ance goals for the various components of the repository system will be identi-
fied and controlled. The site-specific performance goals for the repository
system fall into two major categories: goals for the engineered-barrier sys-
tem and goals for the natural-barrier system. The goals for the engineered-
barrier system can be achieved through a variety of designs, while the goals
for the natural-barrier aystem must be achieved through the chavacteristics of
the selected site.

Determining whether the performance goals for the engineered-barrier sys-
tem will be met is a process of iteration between design and performance as-
sessment. The process involves setting tentative design goals and then col-
lecting data, developing models, identifying failure scenarios, and assessing
whether the preliminary design will achieve the specified performance goals.
This iterative procesas will ultimately result in the final allocations of per-
formance to the individual components of the engineered-barrier system,

The process of detarmining gite suitability requires that extensive site-

characterization investigations be conducted to ascertain that the individual
siting criteria in the DOE siting guidelines {10 CFR Part %£0) and in the NRC
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technical criteria (10 CFR 60) will be met, The detarmination of the contri-
butions of individual characteristica of tha natural barrier s3ystem Lo overall
repository performance also involves itaeration between perfo.rance-agressmant
and site-characterizati.n activities, The procesg involves . datermination of
baseline conditiong and conditions since the Quaternary Peri i, the develop-
ment of scenarios, the development of conceptual and nuwmarir ‘1 models, sengi-
tivity analyses, assegement of results through expert judgme-r. and, if justi-
fied, a finding of site wuitability,

As gite-specific requirements are developed and perform.nce goala for the
system, subaystems. and components are established, the data requirvements for
site characterization will be further refined. Thes performance goals and data
needs will be identified in terms of the anticipated and unanticipated proces-
ses defined in 10 CPR Part 60 and event scenarics that address potential
licensing issuss in the site-characterization piens. This entire iterative
process will be updated continucusly. with formal compilations and presanta-
tions of results at key program milestonss, guch as gslected SCP reports, the
site recommendation report, the draft environmental impact statement, and the
license-applicakien.

In ovder to provide assurance of compliance with regulatory objectivas
and numerical criteria through performance assegsment, specific conceptual
models and nunerical codes are heing developed to assess the performance of
the repository system, 1ts aubsystems, and, in some instances, key components
determined to be important to safely or waste isolation. In addition, exec-
cising these codes in uncertainty and sensitivity analyses will serve to de-
fine uncertainties and result in further guidance for data acquisition, the
refinement of performance goals, design changes, and testing.

Preliminary models and codes have been developed, and preliminary per-—
formance assessments have been reported in the draft environmental asgessments
for each of the potentially acceptable gsites for the first repository,

The initial models and codes are being adapted, as needed, to allow un-
certainty and sensitivity analyses ko be parformed. The results of these
analyses are now beginning to be used to help establish and refine data needs
and priorities for site characterization. As more site and design information
becomes available during site characterization, ths models of system and sub-
gystem behavior will be modified to reflect the most current undsrstandings of
conditions and processes.

The uee of modeling results to refine data needs and priorities, and the
ugse of new data to refine models represents the iterative linkages that exist
at the interfaces between the performance agsessment, waste package, site, and
repository taske. The conceptual models needed of each of these systema, sub-
systems, and key components ig the working interface betwaen thege various
tasks and the performance-assecggment task.

Sensitivity and uncertainty analyses will be performed periodically with
the ravised codes to reassess data needs and priorities in light of the evolv-
ing data base provided by site characterization and by the design activities.
System, subsystem, or special purpose codes will be used, as appropriate, to
guide decisions on the types of tests that will bhest provide the data needed
to reduce uncertainty in the assessments of compliance with performance goals
for the system, subsystems, and components,
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In addition, the .ngoing proceogs of code documentation and verification,
including benchmarking, will be a major activity during site charactarization
to engure that the mainematice and the programming of compiter codes are cor-
rect, Simultanecusly, outputs from models and codes will :3 compared with
measured physical conditicns. These conditions may incluc~ test resulta from
the sites or reasonably well-known natural analogs of sitg conditions or bar-
rier componsntg, These comparisong will bagin the proce: 3 nf building confi-
dence in the ability of the models to reflect the physicisl hehavior of real
systems,

Peer review will also be used to provide an overview by the technical
commnuntity. Such expert reviews will help buirld confidence that the models and
the codes are as reliable as is reasonably achievable.

As the time of cthe license application approaches. the procesag of verifi-
cation will be completad, Comparisons of code predictioni against test re-
sults and natural-analog hehavior will have established the degree of validity
of the codss by the time of the license-application update,

Models and codes will be baselined in a document that supports the level
of confidence of the predictive results shown in the license application,
This level of confidence will be astablished hy the resuits of testing, aug-
mented by congsnsus among technical experts. The reason for basgselining this
document is to ensure complete control vver any changes in models and codes
that may be made before a license-application update or 2 license amendment is
preparsd.

A performance~assessment plan will be prepared for sach of the three
sites selected for site characterization. These plans will describe detailed
performance-agsessment plans and activities, They will be updated to gupport
the site-characterization plans and the SCP reports.

2.7 QTHER TASKS
2.7.1 REGULATORY AND INSTITUTIONAL ACTIVITIES

The regulatory and institutional task monitors the development of regula-
tions that affect the licensing of a geologic rapositeory; cgordinates the pre-
paration of statutory and licensing documentation; and interfaces with regula-
tory agencies, States, affected Indian tribes, the public, and other program
participants. :

Two major documents required by the Act of 1982 are to be prepared in
FY§5-87: the environmental assessments (EAs) that are to accompany the nomi-
nation and recommendation of sites for characterization and the site-charac-
terization plans (SCPs}. The draft EAs were released for public comment in
December 1984; final versions are to he available in November 1985. The SCPs
will be isaued between March 1986 and October 1986. Semiannual SCP reports
will provide the results of site-characterization studies, identify the deci-
sion points that are reached, and indicate modifications to schedules.
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The institutional and regulatory task will also provi-le input needad for
the environmental impact statement that will he prepared t« accompany the
recommendation of one site for development as a repositor' .

Among the principal licensing documents will be the (eliminacy safety
analysis report. which will include the results of the perforwmange asgegssment
for the total repository system. This document will con orm with the require-
ments of the Act,

2.7.2 LAND ACQUISITION

The DOE plans to purchase cor lsase most of the land needed for site
characterization. Land acquisition or access procedures will only occur at
those gites that are recommended for characterization or relected for reposi-
tory development. No land will be acquired or leased at sites nominated, but
not recommended, for characterization. '

Land at sites that are characterimed, but not salected f£or a repository.
will be returned to its original usa ap soon as ths site i3 no longer under
consideration for the first or the aescond repgegitory.

Basalt

For the basalt gite, no action on the land-agquisition task is neaded
because the title to-all-land needad for the exploratory shafts and the
repository i3 held by the U.S. Govarnment.

Salt

If a salt site is on private land, accass for the exploratory shafts will
be achieved sithar through long-term leases or fee-simple purchase. For a
repository, the land for construction and operations will be purchased. Addi-
tional land to protect the site will be purchased or leased.

If a salt gite is on public land {e.g., in Utah}, land access for site
characterization will be obtainad through a cooperative agreement with the
appropriate agency {(in Utah, the Buresau of Land Management), If a repogitory
is to be built on public land, .the land raquired for :gonstruction and opera-
tion will be obtained through permanent land withdrawal.

Tuff

The tuff site i1s located in an area where lands under the-jurisdiction
and control of thres Fadsral agencies adjoin. The eastern portiron of the site
is on the southwestern reached of the Nevada Test Site (NTS}, on land that has
been withdrawn from the public domain for nuclear testing and related research
by the DOE. The northwestern portion of the site is on an extreme ccrner of
the Nellis Bombing Range,. on land that has been wilthdrawn as an aerial bombing
and gunnery range for the Air Force. All preexisting rights on the DOE -and
Air Force lands have been extinguished. The remaining southwastern portion is
on land in the public domain under the jurisdiction and control of the Bureau
of Land Management; this land is currently free and ¢lear of encumbrances of
record.
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Ultimately, the portions of the envisioned site not vn the NTS must be
withdrawn and reservi:d for use by the DOE. It is current'y intended not to
seel withdrawal unti. such time ag the tuff gite is recorsanded by the Presi-
dent for a repositoiy and that recommendation is support - by Congress. In
the meantime, the DOE has secured permits and agreements +:th the Air Force
and Bureau of La:d Management to allow access, exploratia~, and investigation.

2.7.3 PROGRAM-I\NAGEMENT TASK

The priygram management task is concerned with all of the tasks diascussed
in the preceding sections. Its objective is to provide the necessary project
management, project control, quality assuranca, and data management.

2.7.4 TEST FACILITIES

The DOE operates facilities for the purpose of conducting tests to better
understand the behavior of materiale, waste, and rock when expoged to poten-—
tial or actual repository conditions and to develop equipment and instrumenta-
tion for the repository.

1. Near—Surface Test Facility. Located on the Hanford Site, this
facility was constructed in bhasalt to conduct electrical heater
tests, jointed block tests, and other experiments in order to gain a
better understanding of the thermomechanical properties of basalt.
Other tests are now being conducted or are planned to support the
exploratory-shaft test program.

2. G-Tunnel Facility. Located on the Nevada Test Site, this test facil-
ity in tuff provides for tests to determine the thermomechanical be-
havior of tuff.

3. Climax 3Spent Fuel Test Facility. Located on the Nevada Test Site,
thig facility was constructed in granite to demonstrate the recaipt,
handling, emplacement, and retrieval of spent fuel: to determine the
effects on granite from spent fuel: and to evaluate ¢differsnces be-
tween the thermomechanical effects produced by radiocactivity decay
heat and electric heaters.

4. Colorado School of Mines Facility. Located near Idaho Springs,
Colorado. this facility was constructed in an existing granite gneiss
experimental mine to aspess the effects of blasting on the rock mass,
to evaluate the heated flat~jack test as a thermomechanical test
method, and to determine functional relationships for ¢rystalline
rock-masses,

5. Avery Island Pacility. Located near New lbheria, Louisiana, this test
facility is located in a salt dome. Tests were conducted to examine
the thermomechanical response of, and brine migration in, dome salt,
to evaluate experimental equipment and instrumentation, to determine
permeability of heated and unheated salt, etc.
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In addition te these test facilities, a field test knwn as Project Salt
Vault was conducted ii bedded salt in the 1960s near Lyon... Kasnsas to demon-
strate waste-handling techniques, to determine gross effec*3 of radiation, and
ohserve salt-creep hraavior. Technical information from ' he Wagte lsolation
Pilot Plank {WIPP} Fioject, an R&D facility located in be 12d salt outsids
Carlshad, New Mexico to demonstrate safe disposal of defrn.e-generated radio-
active wastes, will be used in the program. Test facili i3 ocutside the
United States, including the Asse facility (ealt) in the Frieral Republic of
Germany, the Stripa facility {(granite) in Sweden, and the ULaderground Research
Lahoratory (granite) to be constructed in Canada, will provide additional in-
formation on potential repository behavior,

2,7.5 FINANCIAL ASSISTANCE

The DOE will make financial assistance available to the affected States
and Indian tribes as required by the Act. These funds will ensure that the
States, affected Indian tribes, and others can fully and meaningfully partici-~
pate in the plans and activities of the geologic repository program, The
funds would be used by the States and affected TIndian tribes to allow them to
study, determine, comment on, and make recommendations on the pessibie health,
safety, environmental, sccial, and economic impacts of a repository.

2,8 BSECOND REPOSITORY

The DOE is actively pursuing the siting and development of the second
repogitory. The primary focus of planning for the second repository discussed
herein will be related to siting. Detailed planning to ensure cocllection of
the information necessary to address the issues identified in Chapter 1 will
occur during the developmént of the area-characterization plan and the sub-
sequent site-characterization plangs. Preliminary plans for research and tech-
nology development will also he discussed helow. The plans described below
have been specifically developed for the second repository. As discuseed in
Part I, potentially acceptable sites identified but not nominated for charac-
terization for the first repository and sitee characterized. but not gelected,
for the first repository can also be considered for the second repository.

2.8.1 SITE INVESTIGATIONS

The national survey identified nearly 250 crystalline rock hodies within
the northcentral, northeastern, and southeastern regions of the United States
for further investigation teo evaluate their suitability for repository devel-—
opment. The investigations are currently in the regional site-screening
phase. The regional phase involves the evaluation of cryetalline rock forma~
tiong with reapect to the siting gquidelines, using open-literature information
on the geologic and environmental characteristics of the region.

Draft regional geolegit¢- and environmental-characterization reports have
bean published to document the information the DOE intends to use in gvaluat-
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ing the crystalline rock bodies identified for further :awvestigation. To
asaist in the svaluition, State participation in the devslopmant of a region-
to~-area screening Tithodelogy has been gought. Tha rag:op-fo-~area screening
methodology will bs used to svaluate the more than 200 .. .ystallina-rock bodies
previously identified. After this evaluation, thes DOE «.il prepare the draft
area recommendation report, which will identify areas ‘1:hin the 17 States
currently under gtudy wherse the DOE plans te conduct m. r: detailed gtudies,
including field invertigations. The field investigation that the DOE will
undertake during the area charactarization to evaluate s:ie suitability will
be described in an arsa-~characterization plan, Both the draft area-recommen-—
dation report and area-characterization plan will be issued for State review
and commen:.

Activities to be conducted during the area phase include geclogic, hydro-
logic, engineering, environmental, and socioeceonomic studiesg, Preliminary
performance assessments will be used to evaluate areas under coneideration and
to itdentify key site performance pacameiers for investigation during the area
phase. Geologic studies to bhe undertaken may include resistivity, shallow
seismic. asromagnetic, and gravity surveys as well as the mapping of rock
bedies, outcrops, overburden, fracture density., and faults. Data will be col-
lected on the in-situ atate of atress and the geochemistry of ground water.
Other studies to bse undertaken may include aquatic/terreatrial ecology
{including threatened and endangered species), water righta, terrain gharac-
teristics, offsite hazards, meteorology and climatelogy, and sociceconomic
impacts.

After the completion of the area phaee, the DOE will procead with ths
nomination and recommendation process for site characterization. The activ-
ities to be conducted during site characterization will addrgss the issues
identified in Chapter 1 and will be described in the site-characterization
Plan for each site recommended. It is expected that many of the site-
characterization activitiea conducted for the second repository will be
similar to those discussed hera for the sites being considered for the first
repository. : :

2.8.2 SUPPORTING RESEARCH AND DEVELOPMENT
Potential supporting research- and development-activitiaes hay be sub-
divided into five distinct categories, each of which may provide information

covaring a broad spectrum of concerns.

2.8.2.1 Information from First-Repositery Studies

Although the host rocks for the first repository are different from the
crystalline-rock bodiss being investigated for the second repository, it is
expected that data on the fallowing elements from the first-repository studies
may provide a substantial base for guiding the design or test efforts in crys-
talline rock: : :

¢ Waste-package-design concepts.

» Materials testing for thermomechanical responses.
¢ Design of surface and subsurface facilitises,
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It is not possihle at present to confidently predict the precise extent
to which first repesivory data can be applied to technice! issues in crystal-
line rock, though the applicability of the theoretical moicls, at least, is
expected to be consi.erable.

2.8,2.2 International Cooperation and Data Exchange

In addition to benefiting from the research and development activitles
conducted for the first repesitory, the second-repository program will also be
able to draw on information from the geologic, hydrologic, and engineering
investigations that are being conducted in the crystalline rocks of Canada,
Sweden, France, and Switzerland. The exchange of data and possibly of staff
should result in the acquisition of information on the following:

¢ Methodologies in field geologic., hydrologic. and geophysical testing
and characterization, and field data from these technologies,

¢ Methodologies for, and data from, laboratory hydrologic testing.

» Field and laboratory engineering testing, including thermomechanical
and rock-mechani¢s testing of rock, thermomechanical responses of
materials, and hydrochsmistry.

e Field and laboratory studies of fracture flow, including modeling,

e Analog studies to investigate potential geochemical effects on rock,
materials, and radjonuclide migration.

¢ Radionuclide migration testing in the field and in the laboratory.

* Computer-model code development, verification, and validation.

2.8.2.3 Geologic and Hydrologic Field and Laboratory Investigations

Programmatic research and development activities for characterizing crys-
talline rocks may include the following slements:

e Methodologies for field and laboratory testing for hydrologic charac-
terization and fracture-flow analyses,

* Model studies for fracture flow.
® BAnalysis of geophysical investigative methods.

e Analysis of surface-to-subsurface extrapolation for geologlc hydro-
logic, and geophysical characteristics. '
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e Analog stulies In fossil and active geothermal systems for analyzing
potential jeochemical effects on rock materials and radionuclide
migration.

¢ Field and laboratory testa on radionuctide miqration.

2.8.2.4 Engineering-Related Field and Laboratory Investigations

Programnatic research and development activities for analyzing engineer-
ing related elements will include the following:

¢ Analyses of the mechanical and thermomechanical responses of rock and
materials,

& Waste-package-materialg testing and design studies.
¢ Design studies for surface facilities,

® Design studies for subsurface facilities, including shafts, and waste
emplacement configurations,

¢ Sealing.

¢ Degign and construction of and in-situ testing in exploratory shafts.

2.8.2.%5 Model-Cods Development, Verification. and Validation

Programmatic research in performance-assessment code development and
modeling will include analyses to support the following:

s Fracture-flow models,

v Total-system models that address geologic, hydrologic. environmental,
and regulatory factors.

¢ Licensing.

2.9 ESTIMATED TOTAL COSTS

The estimated annual costs of research and development activities for the
entire waste-management program are given in Chapter 10. These costs are con-
sistent with the program strategy underlying the January 1985 budget submis-
sion. Work is under way to develop costs based on the reference repositery.
schedule shown in Part I,

The cumulative costs {(undiscounted) associated with siting, designing,

and licensing the first and second repositories are summarized in Table 2-1,
These cost estimates are based on financial data developed as part of the
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Office of Civilian Radivective Waste Management Fund budget:ry procaess for the
pericd 1983 through 1870, plus projected spending levels fu the activities
scheduled to take plave bayond 1990, as discussed in prece..inj sections of
this chapter. The couts are detailed by work-breakdown-st wture category and
are estimated separately for the first and the second repc. itory,

Por the first repositery. costs for site investigati w.s, the aystems
task, regulatory and irstitutional activities. test facil:t‘es, and project
management are assumed to occur from 1983 through 1998, the year in which
repository operations are expected to begin., Waste-package design will con-
tinue through 1995, while the license application repositcty design will be
completed in 1990¢. In-gitu resting will continue through 1994.

Table 2-1. Summary of the Totsl Costs of Repository Ressarch and Development
{Millions of 1384 dollars)

Category in the

work-breakdown Ficat repository Second repository
gtructure (1983-1998) (1983-200%)
Site investigations 767 653
Exploratory shafts 676 441
Repository 235 175
Waste package 266 103
Systems 190 125
Regulatory and institutional 396 289
Land acquisition 28 118
Program management 275 194"
Test facilities : 1] 4z

Total _ : 179 2138

For the second repository, costs for site investigations, the systems
task, regulatory and institutional activities, test facilities, and prdject
management are assumed to continue through the year 2006, or up to the start
of operations.

2.10 INDEX OF INFORMATION NEEDS AND PLANS

Table 2-2 is an index of the information needs identified in Chapter 1
and the plans described in this chapter for acquiring that information.
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Table 2-2., Crocs Refarenca of Information Neaeds and *lans (continued)

Issue and infermetion need* Pertinent . ection of Chapter 2

Iasue 1.5: Paleoclimatelogy

1.5.1 2.2.1

1.5.2 a.2.1

1.5.3 1.2.1

1.5.4 2.2.1

1.5.5% 2.2.1

1.5.6 2.2.1

1.5.7 2.2.1

1.5.8 c2e20L ‘.
Issue 1.6: Rock digsolution

1.6.1 2.2.1, 2,2.3

1.6.2 2.2.1, 2.2.3

1.6.3 2.2.1, 2.2.2

1.6.4 2,2,1

1.6.5 s2.2v1,02.2.5

1.6.6 2.2.1
Issue 1.7: Tectonics

1.7.1 2,2,1, 2.2.3

1.7.2 2.2.1

1.7.3 Available®

1.7.4 2.2.1

1.7.5 2.2.1

1.7.6 2.2.1

1.7.7 2.2.,1, 2.2.3, 2.2.9
Iggue 1.8: Human interference

1.8.1 Available®

1.8.2 R 12 el

1.8.3 2.2.1

1.8.4 Available® =~ -

1.8.5 2.2.1, 2,2.3, 2.2.14

1.9.1 2.2.3, 2.3.6
2.5.1

1.9.2 2.2.2, 2.3.86
1.9.3 2.5.2, 2.5.6
1.9.4 2.5.1, 2.5.6
1.9.5 2.5.3, 2.5.6
1.9.6 2.2.2, 2.5.4
1.9.7 2.5.4
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Table 2-2, Cro:a Reference of Information Needs an:l Plans {continued)

Issue and information nead® Partinar % _eotion of Chapter 2 -

Issue 2.1: Preclosvre radiolngical protection of the pi-blie

2.1.1 Available”®
2.1.2 2.4.2, 2.4.3°
2.1.3 2.4,2, 2.4.3
2.1.4 2.4.5 :
2.1.5 2.7.1
2.1.6 2.7.1

Issue 2.2: Meteorology
2.2.1 v e head LABLe® o i
2.2.2 2.2.4
2.2.3 2,4.2
2.2.4 Available®
2.2.5 Available®

Igsue 2.3: Offsite installations and operations

2.3.1 2.2.4

2.3.2 24020 ot
2.3.3 Available®
2.3.4 2.6.2, 2.4.2 -

Issue 2.4: Preclosure radiological safety of workers

2.4.1 2.4.2, 2.5.3,
2,5.% .
2.4,2 2.4.2, 2.4.3
2.49.3 2.4.2, 2.4.3
2.4.4 e oud.2,in2 4.3
£.4.5 2.4,2
Gy i r
Issue 3.1: Envirofmental impacts B
) g
3.1.1 2.2.4 g
3.1.2 Available® g
3,1.13 2.2.4
3.1.4 i RS- P . A !
3.1.5 2.2.4
3.1.6 2.2.4
3.1.7 Z.2.4
3.1.8 Availablae® LB
3.1.9 Available® t.P.:
3.1.10 Available” @ “.:
3.1..11' 2.2.4 - :
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Table 2-2., Crous Referance of Information Needs and ¥flans (continuaed)

Issue and information naed?® Pertinent ntion of Chapter 2

Issue 3.2: Local trenspertation

3.2.1 2.4.2
3.2.2 2.4,2
3.2.3 2.2.4
j.2.14 Z.4.2, 2,7.1
Igsue 3.3: Sccioeconomic impactsa
3.3.1 Available"®
3.3,2 2.4,2
Issue 4.1: Waste package and costs :
4.1.1 2.7.1
1,1.2 2.5.4, 2.5.5 S
4.1.3 2.4,2, 2.4.3, 2.5,5.
4.1.4 2.4.2, 2.4.3, 2,5.5
Issue 4.2: Surface ¢h&racteristics
4.2.1 2.2.1, 2.4.2
4.2.2 2.4.1, 2.4.2, 2.2.1
4.2.3 2.2.4, 2.4.2
1.2.4 2.2.3, 2.4.2
Isgue 4.3: Flexibility of repogitory horizon
§.3.1 2.2.1, 2.3.6
4,3.2 2.4.2
4,3.3 2.4.2, 2.5.3
14.3.4 2.2.1, 2.2.3,
2.4.1, 2.4.2
4.3.5 2.3.6, 2.4.2,
2.4.4
Issue 4.4: Hydrolegy and esase of conatruction
§.4.1 2.2.3, 2.3.6
4.4.2 _ 2.3.3, 2.3.4, 2.3.5;,
2.3.6, 2.4.2
4.4.3 2.2.3, 2.3.3, 2,3.4,
' 2,3.5, .2,3.6, ..
2.4.2
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Table 2-2. Cross 7eference of Information Needs and Pl

g (continued)

Issue and information need?® Pertinent s:

it.ion of Chapter 2

Issue 4.5: Tectonics and construction

4.5.1 2,2.1
4.5.2 2,2.1
4.5.3 Available”
4.5.4 Available"”
4.5.5 Available®
Iasue 4.6: Cost effectiveness, safety, and repository construction
4.6.1 2 4,2, 2.6.1, 2.7.1
4.6.2 T ﬁ
4.6.3 "See issue 1.9
4.6.4 See ismue 1.3
4.6.5 See isgue 2.1
§.6.6 See issue 2.3
4.6.7 See igsue 2.4 ,
4.6.8 See issus 4,1
4.6.9 ...,4599.495“9;?'2
4.6.10 . éee igBue 4.3
4,6.11 See iszue 4.4
4.6,12 See issue 4.5
Issue 4.7: Parmanent sealing and cost i
§.7.1 2.2.1,,2.2.2, 2.2.3,,
- S 2.3.6, 2.4.1,
2.4.2, 2.4.4
4.7.2 2.3.3, 2.3.4, 2.3.5,
r 2.4.1, 2.4.2
4,7.3 ‘ 2.4.4, 2.4.5 -
4.7.4 2.3.3, 2.3.4, 2.3,5,
2.4.3, 2.4.4
4,7.5 2.4.2
4.7.6 2.4.2, 2.4,4, 2.7.1

*See Chapter ! of Part II for definitions of the issues
need

and information

In this context, "available" meane from readily available sources of

geologic and related data useful in the siting, design, and
engineering projects, Examples of these data sources would

construction of
be libraries;

local, State, and regional agencies:; the U.S. Geological Survey. and State

Geological Surveys. (See Bulletin of the Association of Engi

neering

Geologists, Vol. XX, No. 4, 1983, pp. 439~454.)
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Chapter 3

AQTENTIAL FINANCIAL, POLITICAL, LEGA..
AND INSTITUTIONAL PROBLEMS

An evaluation of fFinancial, political, legal, 72 institu-
tional problems that may Impede the implemental >n of this
Act, tl: plans of the Secretary to resolve such problems,
and recommendations for any necessary legislation to resolve
such problems

<-~Nuclear Waste Policy Act, Section 301{a}(3)

This chapter discusses the financial, political, legal, and institutional
problems the DOE has identified as having the potential to impede the imple-
mentation of the Act. Thede problems include the following:

1, Fallure to reach or implement a consultation-and-cooperation
agreement,

2. Time needed for Federal agencies, States, or affected Indian tribes
to develop full participation capabilities,

3. Dbifficulty in acquiring access to, or control of, land,
4. Difficulty in obtainindfsfate and local pgrmits.

5. State or local laws that are in conflict with Federal laws or
otherwige incompatible with the DOE's responsibilities,

6. Litigation by States, affected Indian tribes, or other parties.
7. Conflict over State representation of local intergsts.

8. Conflict between the executive and the legislative branches of the
State governmants.

9. GState or.tribai.notice of disapproval of a site gelected for a
repogitory.

10. Timing of grénts for thé mitigati&n of repository impacts,

11. Impediménts td.ths tr;nsportation of wasgte. |

12. Financial uncertainty and inadequacy of funds.

As the DOE addresses these problems and formulates plans for their reso-

lution, it will continue to do all that is required to meet its primary res-
ponsibility for the 'safe and-timely isolation of radiocactive waste. The sec-
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tions that follow ‘igcuss each of these potential prob'+ms and review the

DOE's plans for resclving tham. The DOE dows not recormind legislative
changes at this tiwe.

3.1 FAILURE TO REACH OR IMPLEmI
CONSULTATION-AND-COCPERATION AGREEM.NTS

3.1.1 POTENTIAL ISSUES AND PROBLEMS

Written consultation-and-cooperation agreements form one foundation for
the DOE's interactions with States and affectad Indian tribes on the waste-
managemant program, The DOE believes that failure to athieve a strong agree-
ment would limit tne effectiveness of these interaction: even though, in the
absence of a formal agreement, the DOE will provide information on program
activities, financial assistance to support the participation of States and
affected Indian tribes in program activitiea, and opportunities for frequent
informal interaction. An agreement might not be reached for any of the
several reasons discussed below,

. A State or an affected Indian tribe may not consider negotiating a
written agreement with the DOE to be in its interest. Accordingly,
a State or an affected Indian tribe may decline at the outset to
negotiats an agreement,

» The DOE and the State or tribal representatives may negotiate in
good faith, but may reach an impasse on one or more issues. If the
impasse cannot be resclved, negotiations may terminate without
reaching final agreement. '

. The agreements reached by the negotiators could be rejected in sub-
sequent legislative or executive review,

Even if a formal agreement is signed by a State or an affected Indian
tribe and the DOE, a number of problems could occur in the implementation of

the agreement. The potential causes of such problems may include the
following:

. Once the written agreement is in place, one of the parties could
fail to fulfill itg obligations. A failure to comply with the terms
of tha agreement could be either intentional or unintentional,

. The DOE, the State or affected Indian tribe, or a third party may
seek to have the validity of one or more provisions of the agreement
tested in court. This could result in the modification of
provisions or voiding of the agreemant.

3.1.2 PLANS FOR RESOLUTION

The DOE has begun consultation-and-cooparation negotiations with the
State of Washington and with the Yakima Indian Nation. as provided for under
Section 1l1?{c) of the Act. In addition, preliminary discussions of
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consultation-and-cauperation procedures are under way with geveral States in
which site screening, is being conducted for the eecond repository.

The DOE will nake svery effort to ensure the succasuful negotiation and
implementation of ¢pnsultation-and-cooperation agreemen . and will take ac-
tions that should raduce the chancsae of failure. For exswple, the DOE will
Axpress its continued willingness to negotiats a forma aqreement, consistent
with the proviaions of Swation 1ll7{c}., at any tima a dt1'a or affacted Indian
tribe determinea that it is advantageoug to have one.

To minimize barriers to negotiationa, the DOE will work with States and
affacted Indian tribes to identify mutually acceptable negotiating proce-
dures. The DOE will encourage States and affected Indian tribes to adopt
spacific reviaw and ratification procadures sarly in the negotiation process.

To minimiza implementation problema once agreements are negotiated, tne
DOE will seek to astablish agreements with apecific procedures and clear
guidelines, including conflict-resolution provisions that avoid confueion or
ambiguity. Such specific procedures and guidelines should prevent one party
from unintentionally violating the agreement as perceivad by the other party.
The DOE will attempt to work with States and affected Indian tribas to resolve
problems in implementing tha agreements.

If an agreament is modified.or voided as a result of judicial review, the
DOE will consider appealing or renegotiating the agreement to satisfy the con-
ditions set by the court.

If the DOE and a State or affected Indian tribe cannot negotiate or im-
plement a written agreement.in spite of ita best efforts, the DOE will con-
tinue to fulfill its respongibilities, as spacified in the Act. to develop a
repository on schedule, and ko encourage an effective program of consultation
and cooperation with all affected parties.

1.2 TIME NEEDED FOR STATES OR AFFECTED INDIAN TRIBES
TO DEVELOP FULL PARTICIPATION CAPABILITIES -

3.2.1 POTENTIAL ISSUES . AND PROBLEMS

For States and affected Indian tribes, as well as Federal agencies other
than the DOE, to be full participants in developing and implamenting the
repository program. .they must enlist or train the nacessary personnel.
States, affected Indian tribes, and other Federal agencies are developing the
capabilities needed to meonitor the waste-managemsnt program and to interact
with the DOBE. New organizations composed of legislative-committee staffs and
policy and technical staffs from State agenciea will assume significant roles
in State programs. Affected Indian tribes wiil also need to develop policy
and technical staffs that can asgume a major rele in the monitoring of the
DOE's wagte-management programs and in interactions with the DOE. States,
tribes. and Federal agencies will need to review and comment on large quanti-
ties of information. MNew tasks associated with the wasgte-management program
may be added to the responsibilities of staff members whoge primary duties and
experience lie in other fields, Problems may arise because of the time
required to develop this capacity to pacrticipate in the program at the level
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they and the DOE de:.ire. Conflict between thess nseds and the schedule re-
quirements of the 't may result,

3.2.2 PLANS FOR RESQOLUTION

To address the "startup time" problem faced by St.ts agencies and the
governments of affected Indian tribes, the DOE will prov ie as much time as
possible within mandated schedules for the review of pro¢ram documents and
will inform States and affectad Indian tribes of program plans as early as
possible. To ensure smooth transfers of information., ti.v DOE will encourage
the creation of State coordinating organizations that inieract with the DOE
and othec agencies involved in the waste-management progvam. In addition, the
DOE is improving its capability to provide technical information. To help
States improve the ability of their staffs to partigipate in the program, the
DOE holds periodic mestings with States and affected Indian tribes to explain
how the DOE is implementing the Act and te provide a status report on program
activities, Furthermore. the DOE has provided funds to national organiza-
tions--such az the National (Jovernors' Agsociation. the National Conference of
State Legislatures, the Council of Energy Resource Tribes, the Western Inter~
state Energy Board. and the National Congrese of American Indians--to conduct
seminarg and help provide information to the States and tribeas. Plans to
strengthen the coordination between the DOE and other Fedaral agencies are
discussed in Chapter 4 of Part I.

3.3 DIFFICULTY IN ACQUIRING ACCESS TC, OR CONTROL OF, LAND
3.3.1 POTENTIAL ISSUES AND PROBLEMS

The DOE is required by NRC requlations (10 CFR Part 60) to obtain owner-
ship, surface and subsurface rights, and centrol of access to land at the gite
of the repository. Before site characterization begins, the DOE must acquire
land for exploratory shafts at the three sites recommended for characteriza-
tion and must controi additional land in the evsnt ths site is selected for a
repository. The entire site area may be acquired from public¢ land under the
control of Federal agencies., Stats ar tribal land, and/or privately owned
lapd,

Regardless how control of the land is achieved. the DOE intends to allow
the existing land uses {e.g.. farming} to continue to the maximum extent
practicable. Furthermore, the DOE intends to acquire only the proparty that
is essential to the mission.

Several potential problems are associated with the DOE's obtaining the
necessary access to, and control of, land. If the neerded land is under the
jurisdiction of another Federal agency, such as the Bursau of Land Management,
that land must be withdrawn from public use, which may reguire Congressional
action. The withdrawal will reguire the other agency to comply with its own
procedural and substantive requirementsz, which could prolong the transfer of
land.

-256~



If State land is involved, the DOE must negotiate witx the affected State
for title to the land and obtain applicable permits for drilling and field
testing. If the afferted State opposes the DOE's efforts, it may require a
period of time to treasfer land to the Federal Government.

Private land will be acquired under the Uniform Relc=: cion Assistance and
Real Property Acquisition Policies Act of 1970. If the ¢ rers are not willing
to sell, the DOE may ezercise the power of eminent domain.

3.3.2 PLANS FOR RESOLUTION

To avoid delays that may result from the sfforts of other Federal agen-
cies to meet their gtatutory responsibilities, the DOE willi work with those
agencies to expedite the issuance of required authorizations, as provided for
in Section 120 of the Act. The DOE will seek mamoranda of understanding
(MOUs} with Federal agencies Lo clarify their respective roles in obtaining
needed permits and authorizations.

The DOE will maintain up-to-date information on State and local land-usge
regulations and permit reguirements. As part of lte consultation am
cooperation with States and'affected Indian tribes, the DOE will keek to
establish procedures for obtaining applicable permits required to gain access
to land. Until the consultation-and-cooperation agreements dre signad, the
DOE will work with States and affected Indian tribes to reach agreements on
land-use and psrmit issues (see also Section 3.4). Bacause of the unique
relationship betwesen Indian tribes and the Federal Government, the DOE will
work closely with the Department of the Interior on iseues concerning
reservation lands or lands to which the tribes have possessory or usage
rights. In addition, the DOE will be mindful of the American Indian Religiocus
Freadom Act of 1978, the 1975 Indian Self-Determination and Educzation
Angistance Act, the Trlbal Government Tax Status Act, and other pertinent
mandates.

The DOE will attempt to obviate legal problems with private landowners by
starting negotiations to obtain title to land as early as possible and by
offering fair warket prices for the land in question as required by the Uni-
form Relocation Assistance and Real Property Policies Act of 1970. The DOE
will use its power of eminent domain teo acquire needed land only as a last
regort. The Uniform Relocation Assistance and Real Property Acquisition
Policies Act of 1970 provides the DOE with the ability to make comprehensive
payments to private landowners., tenants, and businesses that must be dis-
placed. To facilitate the land-acquisition process, the DCE may wotk in cleose
cooperation with the U.3. Army Corps of Engineers, which has considerable '
experience in this area. - i

3.4 DIFFICULTY IN OBTAINING STATE AND LOCAL PERMITS

3.4.1 POTENTIAL ISSUES AND PROBLEMS

Repository siting and development activities may require the DOE to ob-
tain a variety of permits from States and local governments. Although most or
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all of these sctivities will be identical with those c.rried out at other
large~scale projecys, public concerns about the reposi:ory may cause the
permit-issuing authorities to subject the DOE's applications to especially
intensive and len.thy raviews. It is also possible th. > other partiee may use
permit-issuing procedures as a means of delaying ths piigram.

3.4,2 PLANS FOR RE:OLUTION

The DOE will attempt to facilitate the permit procwvss by consulting with
Stats and iocal authorities as early as pogsible. Means for resolving dia-
putes over permit requirements with State authorities will be specified in the
consultation-and-cooperation agreements, specifically in the sections that
discuss the facilitation of the permit process {(required by Section 117{c){9}
of the Act} and conflict resolution {required by Section 117{cl{ll}}. Where
such agreaments have not baen signed, the DOE will work with State or local
authorities in an effort to identify and resolve issues informally.

3.5 STATE OR LOCAL LAWS THAT ARE IN CONFLICT WITH FEDERAL LAWS OR
OTHERWISE INCOMPATIBLE WITH THE DOE'S RESPONSIBILITIES

3.5.1 POTENTIAL ISSUES AND PROBLEMS

Many State and local governments and Indian tribes have or may enact
legislation that affects the repository program. Conflicts may occur if the
State impoges extensive substantive or procedural reguirements that prevent
the DOBE from fulfilling its respongibilities under the Act in a timely
manner. Several States have enactad legislation that attempts to directly
regulate the repository program. In some of these instances. such State and
local requlatory controls may be impermissible under the U.S. Cenatitution.

3.5.2 PLANS FOR RESOLUTION

The DCE intends to comply with all State and local regulations consistent
with its responsibilities under the Act.

The DOE will identify State and local laws and regulations that may con-
flict with the DOE's responsibilities under the Act. In conjunction with this
effort, the DOE will attempt to define the issues of concern that prompted the
State or the local government to enact the law or regulation in question and
will work with the appropriate officials to address these issues in a mamner
compatible with the Act. In the case of State laws, such gsteps might be
incorporated into the formal consultation-and-cooperation agreements.
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3.6 LITIGATICN BY STATES, AFFECTED INDIAN TRIBES, R OTHER PARTIES
3.6.1 POTENTIAL ISRLES AND PROBLEMS

States, affected Indian tribeg, local governments, 1d a variety of other
parties may oppose the DOE's activities at any time durin‘ the siting pro-
cess. If they rescrt to court action, the program may e lelayed. Section
119 of the Act allows a party to seek in the U.S. Courts »f Appeals judicial
review of certain actions taken by the Secretary of Energ. in the repository-
siting program within 180 days after the action in question. The 180-day
period for seeking judicial review ig significantly longsec than the b0-day
pericd usually allowed for seeking the review of agency actions in a Court of
Appeais. This increases the opportunity for States, affected Indian tribes,
or other parties to resort to court action. The subsequent litigation could
prevent the DOE from meeting the schedule set forth in the Act. '

3.6.2 PLANS FOR RESOLUTION

The DOE hopes to minimize the likelihood of litigation by seeking the
viewg of all interested parties and implementing a comprehensive consultation-
and-cooperation process with States and affected Indian tribes. Tg achisve
these goals, the DCE will work with States and affected Indian tribes to es-
tablish formal and informal procedures for resolving their concerns and cbjec-
ticens, The Act specifies that consultation-and-cocoperation agreements shall
include procedures "for reselving cbjections of a State and affected Indian
tribes at any stage of the planning, siting, development, construction, opera-
tion, or closure of such facility within such State through negotiation, arbi-
tration, or other appropriate mechanisms” {Section 117{c){11}}. These formal
agreements offer the opportunity to minimize litigation. In additien, the DOE
will establish program-wide procedures to ensure that all parties have timely
access to information about the program. The DOE will also endeavor to
regclve potential conflicts through the use of informal interactions, thus
¢bviating the need to pursue lengthy legal remedies,

The DOE also intends to document key decisions and program actions in
such a manner as to to insure that, if challenged, the decisions can be fully
explained and justified. This will minimize the possibility that the program
could be stopped or delayed for a significant period.

1.7 CONFLICT OVER STATE REPRESENTATION OF LOCAL INTERESTS
3.7.1 POTENTIAL ISSUES AND PRCBLEMS

Differences between the interests of local communities and State govern-
ments may arise in States affected by repository development. These differ-
ences may arise from the historical divergence between utban and rural inter-
ests in State government or because the attitudes about a repository may dif-
fer between host communities and the State or for many other reasons. These
differences could lead to conflicting expectations or demands being placed on
the DOE or to delays in program implementation while the State and local
governments resolve their disagreements.
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Specific isgues that may lead to such differences a:a the degree of State
cooperation in siting activities and how grants are allotated. Experience
with the intrastate allocation of other Fedaral grants s:ggests that conflict
may arise between Y':ate and local governments owver the : lucation of grants
provided to the Statas under the Act. especially the gro. ke provided for
impact-mitigation assistance under Section 1ll6{(c)({2}.

3.7.2 PLANS FOI' RESCLUTION

The DOL ie prapared to work with both State and local gevernmenta during
the development of a repository. The DOE intends to continue public meetings
and oulreach programs for local leaders and the general public in the vicinity
of potential sites and to keap State officials informed ¢f such activities.
Procedures for local-government representation could be included in the
consultation-and-cooperation agreement as per Section 117{c){5} of the Act.
The DOE plans to encourage States to involve local repregentatives in impact-
assessment efforts leading to the preparation of State impact reporta.

3.8 CONFLICT BETWEEN THE EXECUTIVE AND THE
LEGISLATIVE BRANCHES OF:  STATE GOVERNMENTS

J.§.1 POTENTIAL ISSUES AND PROBLEMS

The Act provides opportunities for the sxecutive and the legislative
branches of State governments to participate in the waste-management program,
However, the Act does not in every instance codify their respective responsi-
bilities. For example, Section 117 requires the DOE to consult and cooperate
with both the Governor and the legislature. Section 115 provides that the
selection of a site will become final unless the Governor and the legislature
submit a notice of disapproval, but Section 116 provides that the Governor or
the legislature may submit a notice of disapproval unless preohibited by State
law. The Act makes clear that the DOE must work with both the executive and
the legislative branches of State governments, but makes no provision to
ensure that conflicts will not arise between these twe branches during their
interactions with the DOE. Conflicts within State government ¢ould greate
obstacles to implementing the Act. For example, the DOE may have difficulty
keeping all concerned parties in the State government informed of programmatic
activities 1f the division of responsibility is unclear.

3.8.2 PLANS FOR RESOLUTION

The DOE will mainkain contact with both the. executive and the legislative
branches of State governmants., The DOE recognizes that elections and changing
interests of State officials or agencies may change the way in which they
interact with the DOE. 1In order to allow such changes to be accommodated by
the consultation-and-cooperation process without digsrupting that process. the
DOE will encourage States to. assign responsibilities to specific agencies or
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officiala. A clear sssignment of respongibilities will p+emit institutional
continuity in a changing political climate.

The DOE will er.courage each State to establish one ~©>cal point. such as a
State coordinating council, for all interactions with th. DQOE in order to
minimize the possibility of misunderetandings in the co's.ltation-and-
cooperation procesa, While remaining neutral in intras. a‘e disputes, the DOE
will provide informat:ion and agsistance on request to all varties.

3.9 STATE OR TRIBAL NOTICE OF DISAPPROVAL
OF A SITE SELECTED FOR A REPOSITORY

3,9.1 POTENTIAL ISSUES AND PROBLEMS

The Act provides an opportunity for the Governor or the legislature of a
State and the governing body of an affected Imdian tribe with a proposed site
on its regervation to submit to Congresa a notice of disapprovel if a site is
recommended for repository development (Sections 1156(b} and 118(a}}. Such a
notice of disapproval would eliminate that site from further consideration for
a repository unlese both Houses of Congregs override the notice by passing a
joint regolution that approves the selection of the site.

Because of the public concern and apprehension about radicactive waste,
State and tribal leaders may be under congiderable pressure from mary groups
to issue a notice of disapproval. Members of Congraesg, in turn, will be sen-
sitive to the prerogatives of States under the Federal system of government
and to the concerns of their own constituents. It is possible, therefore,
that a gite recommended for a repository could be rejected, which would cause
considerable program delay and additional cost. '

3,9.2 PLANS FOR RESCLUTION

The DOE will make every effort to evaluate and select a site so as to
give no valid cause for States or affected Indian tribes to ighsue a notice of
disapproval. Part of this effort ig to evaluate sites in a manner that will
provide technically sound and defensible reasons for the site-selection deci-
gion, '

Another part of the effort is to support regular and careful reviews of
the DORE's siting activities by giving full attention to the process of inter-
acting with States and affected Indian tribes. This will be accomplished
through formal and informal consultation-and-cooperation activities with
States and affected Indian tribes, including the gharing of preliminary ver-
sions of siting documents and the financing of program reviews by States and
affected Indian tribes, as provided for by the Act.

In addition, the DOE will attempt to ideptify concerns and potential dis-
agreements as early as posgible and to resolve such disagreements throcugh
informal econsultation or through the formal conflict-resolution procedures
specified in written consultation-and-cooperation agreements.
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3.10 TIMING OF GRANTS FOR THE MITIGATION OF REPOZITORY IMPACTS
3.10.1 POTENTIAL ItUES AND PROBLEMS

If the repository is sited in a rural area, it may ' necsssary to im-
prove roads, sewer and water gervicesa, utilities, housing and other parts of
the local infrastructure before large numbers of gonatr .cuion workers move
into the area. Howgver, the DOE's ability to provide isg .ct-mitigation agsis-
tance to States or tribes before construction begins may e legally con-
strained by Sections 116{c}{2){A) and 118(b}{3)}{A) of the Act, which are ex-
plicit in providing for mitigation grants "following the initiation of con-
struction activities,®

3.10.2 PLANS FOR RESOLUTION

The DOE will work closaly with States, affected Indian tribas., .and. local
governments to ensure that impact-mitigation needs ars met in a.timely fash-
ion. This may be achieved, in part, by creating work groups camposed of
representatives from the DOE, State, affected Indian tribes, ang local govern-
ments; these groups would work together fo develop impact avoidance. and miti-
gation strategies that would reduce requirements for financing before con-.
struction begins.

The DOE may want to establish a task force that would coordinate reguesty
for impact-mitigation assistance from the States and affected Indian tribes.
It may be possible te make preceonstruction assietan¢e available from other
Federal agencies through interagency agresements with the DOE,

The DOE may also provide some types of technical or othér.assistaﬁce-
directly rather than through grant assistance.

The amount of financial assistance that the DOE will provide for miti-
gating public health and safety, environmental, and socigeconomic impacts will
be negotiated with the States or affected Indian tribes and will be based pri-
marily on the impact-assessment report submitted by the State or the tribae.
Provision may be made for adjustments in funding lsvels as more is learned
about the impacts that actually occur,

The DOE is also examining the Act's provisions on grants equal to taxes
(GETT). These grants will be provided to the host States, units of local
government, and affected Indian tribes; they will bs equal to the amount these
parties would regeive if they were authorized to tax site-charactserization and
repository~development activities as they would tax other real property and
industrial projectg. As such, these funds will be provided before.the con-
struction of the repository begins and may be used to sage problems related to
the timing of impact-mitigation aseistance.
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3.]J1 IMPEDIMENTS TO THE TRANSPORTATION F WASTE
3.11.1 POTENTIAL I3SUES AND PROBLEMS

Regardless of where tacilities for the storage or . armanent isclation of
waste might eveatually ba sited, spent fuel from reactor. will be transported
through several Skates. As a raesult., the number of SL tsi3, Indian tribes, and
local communities wi:h which the DOE will intaract wil: 'ngrease substantially.

The large aumber of States and Indian tribes that may be affected by
transportation activities may create additional financial demands if there are
gpecific transportation-related costs that the DOE must offset. When deci-
sions are made concerning the mode of transportation and specific routes,
their financial implications will be considered accordingly. Cencerns about
trangportation may attract the political involvement of elected officials in a
large number of States, Among the issues that the DOE sxpects to arise are
routing, travel times, prenotification of States, escorts, emargancy-response
capability and preparedness, liability, and financial assistance to allow the
States to study transportation issues. Legal problams may also arise over
continuing efforts by States, Indian tribas, or local units of government to
requlate the trangportation of radiocactive wastes through their
jurisdictions. Recent court decisions supporting Federal preemption of
certain local restrictions are nct likely to discourage efforts to regulate
the transportation of waste at thu local or Stata level, Institutional
problems may ariss from the need tv coordinate all of the Federal, State, and
local agencies that are concerned w th issues related to the transportation of
radicactive waste.

3.11.2 PLANS FCR RESOLUTION

The DCE recognizes the need for States and Indian tribes affected by
waste transportation to participate in the repository program, and it will
provide opportunities for the Statas to identify issues of concern. Since the
Act does not establish specific requirements for interacting with the States
affected by the transportation of waste, this process will be less formal than
the consultation-and-cooperation process with States that contain potential
repository sites. The DOE wil]l work with existing interstate organizations
and Federal and State coordinating bodies,

The DOE will continue to hold public information meetings to inform
interested parties of the DOE's transportation program and to identify their
concerns.

The DOE will coordinate with the Department of Transportation and with
other Federal agencies concerned with issues related to radiocactive-waste
transportation. Such coordination is discussed in greater detail in Chapter 4
of Part I and in the DOE's Project Decision Schedule (DOE/RW~0018, January
1985).,
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3.12 FINANCIAL UNCERTAINTY AND ADEQUACY O FUNDS
3.12.1 POTENTIAL ISZUES AND PROBLEMS

The Nuclear Waste Fund established by the Act {Sect. 11 302{c)} consists
of all revenues collected by the DOE in accordance with t .2 provisions of
Section 302{a) of the Act, any appropriations made by C njyress for the fund,
and unexpended monies aveilable on the date of the Act'n 'nactment for the
repository program,

Section 102{a) of the Act speciFies that the fee charged by the DOE for
the disposal of spent fuel or high-level waste is to be 1 mill per kilowatt-
hour {or the equivalent to an average charge of 1 mill per kilowatt-hour for
existing spent fuel or high-level waste}). The Act algo apecifies procedurss
for administering the fund and autherizing expenditures from the fund, 1In
addition to establishing a source of revenue for the projram, the Act requires
the DOE to make payments to affected States and affected Indian tribes
{Sections 116{(c), 118(b), 141(f), and 219},

However, theére are uncertainties about the potential revenues and the
life-cycle costs of the program. The uncertainties related to revenues depend
largely on the amount of slectricity that will be generated by commercial
nuclear power plants, The amount of electricity generated by nuclear power is
affected by the state of the economy, the total demand for electricity, the
financial condition of electric power companieg, relative construction and
operating costs for alternative power plants, ruclear-plant capacity factors,
and fuel-burnup rates.

Program costs are also uncertain at this time because many program
assumptions have not yet been agreed on: the site for the repository has not
been selected: the amount of waste to be disposed ig uncertain; and there is
no firm engineering design for any of the system's components, The costs for
siting, designing, and licensing the repository are uncertain because it is
unclear how extensive site-characterization activities must be in order to
support the selection of a gite and also meet the requirements of the NRC and
the EPA. Transportation costs are uncertain because transportation-cask
designg are being further developed and transportation routes have not been
selected. Repository construction and operation costs are uncertain because
they are currently based on "preconceptual® designg only and the various
cost-related variables for the various host rocks have not been sufficiently
analyzed. The construction and operation of a facility for monitored retriev-
able storage will also affect the cost of the entire system.

The DOE must also provide funds for addressing safety. environmentai, and
gocioeconomic igsues:; funds for the mitigation of socioeconomic impacts whera
applicable; and funds for program administration., At this stage of the pro-
gram, it is difficult for the DOE to estimate how much funding will be needed
to ensure the continued full participation of States and affected Indian
tribes in the development and implementation of the program. Financial assis-
tance will be essential to provide States and affected Indian tribes with the
technical capability needed for participation in the program. Program-admin-
istration costs depend largely on the success of the DOE's efforts to resolve
the technical and institutional problems of repository siting. Delays will
contribute to higher program costs.
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3.12.2 PLANS FOR RESCLUTION

To monitor the adequacy of the Nuclear Waste Pund, ths¢ LOE is using the
best avallable financial techniques to identify and monit: key variables that
will affect revenues and to access revenues against projes . ed program costs.
Costs are discussed in Chapter 10 of Part II.

Several options tu remedy inadequacies are available f needed: the DOE
may issue obligationa to the Treasury under Section 302(e):5) of the Act or
adjust the fee of 1 mill per kilowatlt-hour in accordance with Section
102{a)(4), The DOE's revenue projections will be reqular!y and routinely
disseminated to Congress, States and affected Indian tribes, and the public.

While committad to meeting program goala and addressing the concerns of
States, affected Indian tribes, and the public. the DOE intends to control
program costs. The DOE will work with States and affected Indian tribes to
identify appropriate funding levels for each program phase with adequate lead
time, possibly in parallel with the triennial budget cycle of the Nuclear
Waste Fund.
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Chaptar 4

THE TEST AND EVALUATION FACILITY

Any comments of the Secretary with respect to h: purpose
and program »f the test and evaluation facility

~—Nuglear Waste Policy Act, Section 30l{a}{4)

Before the passage of the Act, the DOE's strategy for repository develop-
ment included the construction of an underground tegt facility to demonstrate
tha technology needed for routine repository operations. This facility,
called a "test and evaluation facility (TEF}.," was to be consBtructed at one of
the three candidate sites for the first repository. It was to be used for
experiments designed to confirm the pevformance of waste-handling systems, the
control of radiological exposure, the performance of repository ventilation
and instrumentation systems, and similar issueg. Since the passage of the
Act, however, the term "tust and evaluation facility" has taken on a broader
meaning. The Act expanded the term to mean a facility in which all types of
regearch and development, inciuding at-depth testing., can be conducted. The
DOE is authorized to construct such a facility, but the construction is not
mandatory. The 2ct gives the DOE the option of constructing the TEF either at
a repository site (colocate) or at some other site.

After the passage of the Act, the DOE evaluated tha purpose and the loca-
tion of the TEF in terms of Congressional intent {Section 217(a} of the Act)
ag well as in relation to engineering development and licensing requirements
for the repository. This evaluation led to the conclusion that many of the
TEF cobjectives stated in Section 217{a} can be satisfied with non-site~
specific data acquired in existing facilities or in planned test programs.
These generic data can be used to resolve many of the design. engineering, and
operational issues associated with successful repository development. Other
objectives in Section 217{a) can be addressed most efficiently by a TEF colo-
cated with the repository. The activities at such a facility would be
directed at verifying the final design of the repository, confirming the
expected performance of the site, and developing and demonstrating technology
for repository operations. If necessary, a colocated TEF would also provide a
means for resolving site-specific repository licensing issues. Accordingly,
in March 1984 the DOE ncotified Congress that the TEF will be colocated with
the repository if the need for such a facility is established.

The need for a colocated TEF will depend on the data needs of the reposi-
tory program after site characterization and on the projected ability of the
TEF to provide the needed data on time and cost effectively. At this time,
the role that these data will play in the program and the degree of their
importance are uncertain. To a large extent, this uncertainty will diminish
as the site-characterization plans for the three candidate repository sites
are issued and as they mature through interactions with the NRC. The DOE
plans to decide on the need for a colocated TEP in late 1987.
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Section 21''f) of the Act raquires that the DOE ind the NRC reach a writ-
ten understandivg on tha TEF, Because of the curren: uncertainty regarding
the need for th: TEF, the DOE has decided not to con ‘i¢te the written under-
standing with tiie NRC. The written understanding wi { be completed when and

if the DOE dscides to proceed with a colocated TEF,
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Chapter 5

SIGNIFICANT RESUL™S AND IMPLICATIONS OF RESEARCH AND L{iVLLOPMENT PROGRAMS

A discussion of the significant results of res ia-ch and
development programs conducted and the implicaii 18 for each
of the different geologic media under considerat:~n for the
Siting »f repositories. and, on the basis of such informa-
tion. a comparison of the advantages and disadvcniages asse~
cigted with the use of such media for repesitory tites.

--Nuclear Waste Policy Act, Section 301{al)(%)

5.1 INTRODUCTION

This chapter discusses the significant results of research and develop-
ment in four disciplines; geology, hydrology. geochemistry, and geomechan-
icg. Thege results are gignificant because they contribute heavily to the
resolution of ley issues 1 and 4 (gee Chapter 1 in Part II}) which pertain to
long-term waste isolation and the constructibility of the repository. They
are presented for each of the haat rocks that are being considered for the
first repository: basalt lavas, rock salt {bedded and dome varieties), and
volecanic tuff.* Nine potentially acceptakble sites underlain by thege rocks
have been identified: a basalt site in the Pagco Basin of Washington, three
salt domes in the Gulf Interior region, two bedded-salt sites in the Paradox
Basin of Utah, two bedded-salt sites in the Palo Duro Basin of Texas, and a
site in tuff in the southern Great Basin in southerit Nevada., General descrip-
tions of these sites and maps are given in Chapter 7 of Part II.

It 1s not always pogsible to translate certain results by themselves into
specific implicaticns for repository siting, because the performance of the
repository will depend on meny factors acting in concert as a system. How-
ever, the implications of the collective results are given where possible. and
a summary of the advantages and disadvantages of the host rocks is presented
in the last section of this chapter. A brief summary of tests conducted in
various underground facilities is also given (see Section 5.6),

To aid the reader in undevstanding the technical discussions that follow,
Appendix C has been prepared. It describes the origin and nature of the _
potential host rocks, which in turn have influenced the direction of the DOE's
research and development programs {(e.g., the hydraulic properties of fractures
in basalt and tuff must be investigated). As noted in Chapter 2 of Part II.
the discussion of results for the three potential host rocks should not be
construed as indicating that any site-recommendation decisions have been made,

*The program for the second repository is less advanced, and "s;gn;flcant“
results, generally obtainahle only through extensive field studies, are not
yet available,
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5.2 SIGNIFICANT RESULTS OF GEOLOGIC REFSEARCH

The principal focus of research and development in geology has been to
understand the spawial distribution of the host rockas #2'd surrounding units,
the tectonic getting, and the structural history. Thir information is needed
to asgesg the probable future gtahility of the site and cegion,

In each site region, research has heen conducted oi-—
1. Provide the regional and local geologic framework.

2. Define three-dimensional geometry, properties. and behavior of the
host rock and the surrounding units,

3. Charactevize the geologic history, particularly during the last 2
million years (the Quatevnary Period), and asitess the future stabil-
ity of the site and the region,

4. Identify processes and conditions that could affect the expected per-
formance of the repository (e.g., earthquakes, faulting, volcanism,
landslides. and the occurrence and likely development of natural
resources!},

The results of these studies are used to evaluate the potential of the
natural setting at a site for waste isolation and to provide engineering
deeign parameters for surface and underground facilities, stationary equip-
ment, and access routes.

5.2.1 BASALT

The host rocks at the site in basalt are the lavas of the vast Columbia
Plateau, which occuples parts of Washington, Idaho, and Qregon. The site, or
refaerence repository location, is in the central Pasco Basin, at the DOE's
Hanford Site (see Figurs 7-2). The origin of the basalit igs described in
Appendix C.

The geclogic literature of the Columbia Plateau dates back to the early
1900s. and detailed investigations commensgurate with nuclear facility
licenaing date back to 1970. As a result, -the stratigraphy and structure
within the setting, down to the depth of the candidate horizon, have been
defined in a preliminary fashion.

Volcanic activity between 17 and 6 million years ago resulted in the
deposition of a 2-mile thick sequence of basalt flows beneath the Hanford
S8ite. The seguence consists of more than 50 basalt flows that are interbedded
with fluvial sediments in the upper part of the sequence. Individual flows
consist of a dense flow interior capped by a flow top. The flow top is a
vesicular or brecciated crust that grades into the dense flow interior. The
dense interior is subdivided into a central entablature, which is comprised of
irregularly or reqularly jointed rock with relatively small columns, and a
basal colonnade, which congists of relatively well-formed columns typically
vith fewer primary fractures than in the entablature. These primary internal
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features may vary in thickness, be absent from any given - 'ow, or occur re-
peatedly within a siugle flow., Primary fractures and othue fractures ubigui-
tous to basgsalt flows are largely filled with secondary minarals of high sorp-
tion capacity.

Deformation of the basalt flows hag resulted in a &-r:es of folded asym-
metrical ridges, called anticlines, separated by broad t.cighs, called syn-
clineg, Although expoiture is limited, borehole and other ata suggest that
strata in the Cold Creek and other synclines dip very gentiy. In a study of
structures on eastern Umtanum Ridge. Price (1981} determined that strain was
directly correlated with dip of the layers {(i.e., the most steaply dipping
layers exhibited the most strain while gently dipping layers exhibited little
strain), Because strata in the Cold Creek syncline dip more gently than in
the sharply folded antic¢linal ridges, strain is therefore believed to be mini-
mal in the reference repogitory location (RRL}., Although the basalt strata in
the synelines dip very gently, in-3itu stresges determined by hydraulic frac-
turing of several intervals in a few boreholes indicated relatively high
values of horizontal streass. Detailed studies are under way to assess the
relationship of tectonic strains to the measured high stresses and the pos-
gible effects of high horizontal-to-vertical stress ratiog on tha design, con-
struction, and operation of a repository.

The reference repository location is in a minimally deformed part of the
Cold Creek syncline near the eastern extent of ths Yakima Fold Belt. Present
at the site are four flows that are latsrally continuous and have sufficiently
thick, dense interiors for a repository (Figures 5-1 and 5-2): the Rocky
Coulee, the Cohassett, the McCoy Canyon, and the Umtanum flows. At present,
the Cohassett flow is the preferred horizon.

A preliminary assessment of the tectonic stakility of the site indicates
that the deformation of the basalt in the Pasco Basin area has bheen under way
for at least 15 million years under a ragime of approximately nocth-south,
nearly horizontal compression that has produced a system of nearly east-west
and rorthwest-trending first-order asymmetrical anticlines and synclines known
as the Yakima Fold Belt. Thrust and reverse faults are developed in these
folds, especially on the steeper (north) sides. Deformation appears to have
been essentially continuous under a regime of long-term, low-average rates of
strain. This suggests that the same patiern of deformation is likely to con-
tinue over the next 10,000 to 100,000 years (Caggiano and Duncan, 19483).

The historical record of felt earthguakes and the instrumental record of
earthquakes recorded over 14 years in the central plateau indicate that the
area of the site is of moderate seismicity. The largest instrumentally
recorded earthquake in the Pasco Basin had a magnitude of 3.8 and occurred
about 9 miles north of the site. Eventds of magnitude 4.5 have been instru-
mentally recorded to the north and socuth of the Pasco Basin. Swarms of shal-
low (2.5 miles or less), low-magnitude (magnitude 3.5 or less) earthquakes
have been recorded in and along the margins of the basin, but none have been
recorded at the site. These swarms are temporally and spatially restricted.
They may range from a few events to 100 or so (above magnitude 1} and occur in
a amall volume of rock (10-50 km’ would be representative). A network of
surface and borehole selsmometers has been installed to gather data on the
mechanism, recurrence, and ground motion of earthquakes (Rohay and Davia,
1983},
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Figure 5-2. Generalized geologic cross section through the reference repesitory location, Hanford Site, Washington.
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An assessment <f tectonic stability is ongoing, but nas not been com-—
pleted, for the Hanford Sita, It is therefore premature to give specific
values of zero-peri:d horizontal and vertical ground acc:leration for use in
the seismic design of surface facilities., However, the NP-2 nuclear power
plant, which is at the Hanford Site about 15.5 miles southeast of the refer-
ence repository location, has been licensed by the NRC aud is designed for a
tree-field ground-surface acceleration of 0,25g9. This irgeleration is repre-
gentative of values that have been used for locations at 'he Hanford Site.

The economic potential of mineral resources and ground water in the ba-
salt and overlying sediments for the Pasco Basin has beern assessed (Rockwell
Hanford Operations, 1981). No unique economic mineral resources have been
identified. Ground water is available from an unconfined aquifer in surficial
sediments overlying the hasalt, ag well as from within interbeds and basalt
flow tops where it is under confining pressure. Ground water is developed
from shallow confined aguifers in the Saddle Mountains and Wanapum Basalts
outside the Hanford Site, where it is used principally for irrigation. Water
in aquifers in the Grande Ronde Basalt in the Pasco Basin is deeper and of
gignificantly lower quality (it contains high levels of chloride and fluoride)
and would be uneconomical to develop at pressnt. The potential for hydro-
carbong in rocks beneath the basalt is being explored by private energy com-
panies by deep drilling in the Saddle Mountaing and in other wells beyond the
Pasco Basin, . :

5.2,2 SALT
5.2.2.1 Salt Domes

Three salt domes have been identified as potentially acceptable sites:
the Richton and Cypress Creek Domes in Mississippi and the Vacherie“Doma in
Louisiana., Their locations are shown in Figures 7-5, 7-6, and 7-7.

The salt for all three domes was deposited more than 200 million years
ago, in early Jurassio time. Most of the upward growth of the domes occurred
approximately 140 to 3% million years ago from late Cretaceous through early
Oligocene time, with the vertical movement csasing before early Pliocene,
about § million years dgo. Some faults near the Richton dome have been hy-
pothesized te have had, movements during the last 2 million years {the Quater-
nary Period}. Faults with similarly questionable activity are likely to be
identified at the other two domes.

At the Richton site, the dome is about 2 miles wide and 4.5 miles long at
the potential repository level (2000 feet below mean sea level (MSL)). Shal-
low penetration of the dome by drilling shows high-purity halite (90 percent
or more) and typical associated minerals. Seismic lines and gravity surveys
indicate the shape of the dome (Figure 5-3}, but studies are continuing.
Caprock 20 teo 213 feet thick covers the top of the dome. CGeologic formations
arcund the dome are virtually horizontal except near the flanks of the dome,
where the beds are bent upward {see Figure C-1).

The Cypresse Creek Dome lies about 12 miles south of Richton Dome and is
in a similar geologic environment (Figure 5-3). The dome is roughly circular
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and about 2.5 miles in diameter at the potential repositwry horizon (2000 feet
below MSL}. One boring penetratad caprock at Cyprass Crosk and encountered
about 200 feet of c.prock. Near-surface ground watar is prasent. and parts of
the surfaca are swaupy.

The Vacherie Dome iy roughly elliptical, about 0.% tv 3.7 milea at the
potential repository horizon (2500 feet below MSL). A ieep core hole has sam-
pled salt to 5043-foc.. depth. The host rock is 90 parcer . halite and 10 per-
cent anhydrite, salt layers are steep, and no shear zones were encounteraed.
Seismic lines and gravity data have been used to interpret the shape of the
dome (Figure 5-~4). High-resolution seismic lines show snarply\up;urnad ‘forma~
tions around the flanks and suggest the need for further work tqQifuily charac-
terize Lhe near-dome geologic structure. The caprook 13 80 tq,ﬁ?O feat thick
and may drape the sides of the donme.

Publighed results of first-order geodetic surveys show that a large part
of east-central Mississippi is being uplifted at about 2 to 4 mm/yr, whereas
Louisiana near the Vacherie Dome is subsiding at about: 1 mm/yr, However, the
interpretations may very well be influenced by subtle systematic errors that
exaggerate the true movements. A careful reanalysis is_necessary{

Historically, earthquakes have been infrequent and of small magnxtude in
the Gulf Coast States, However, several small shocke have occurred durlng the
past few years near a.fault about 40 miles northeast of the Richton pome The
region around the dom@ has experienced mild shaking (intensity VI on the modi-
fied Mercalli scale).  Estimated maximum earthquakes would produce free-field
ground-surface accelerationa no greater than about 0,15g or 0,20g at the site,

The production of hydrocarbons in the vicinity of the Richton Dome is
confined to the Glazier Field to the south and the Tideqﬂ?ield to the north-
west. Both fields are about 4 miles from the dome. Seveffl oil-exploration
wells have been drilled at the dome and abandoned.  ‘Thé potential for hydro-
carbops is rated as spaculative (LETCo, 1982a). Mineral exploration: directly
over the dome hus included a sulfur-exploration program, which involved dril-
ling boreholes into the caprock and salt stock (LETCo, 1982a)., No depogits of
any eeonomic potsntial were reported. Other available resources are gand,.
gravel, .and salt, each of which exiats in abundance in many areas. The }ike-
lihood of human intrusion in pursuit of mlnerals has been rated as low (ONWI
19821},

Theére is a small producing oil field on tha edge of the, Cypress Creek
DBome. There are indicatiens of previous: sahd and graval productlon over the
dome, though none exists at present. The: potent1a1 for the production of.
hydrocarbons is rated as poor to fair. Tha potantlal for other resourpes,
such as gravel, asphalt, and lignite., appears to be poor.

There is no production of hydrocarbons from the Vacherie Dome, although
the flanks have been drilled (LETCo, 1982b);'aqd_the hydrocarbon potential
appears to be poor (Ertec, 1983a). There currently is no mining over or near
the dome. No appreciable lignite deposits are known to exiat nearby. :The
prOJectlons of mineral availability indicate that the mlnlng of salt or/any
other commpdlty in or near the Vacherie Dome will not be economic {Ertec.
1983b}, partly because the salt is so far below the surface (about BOQ feet},.
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Salt domes have greater than average value for underqtound mined-storage
facilities for oil, jas, and geothermal energy systems {{{'WI, 1983} since a
similar facility covld not be drilled or mined in tha sed.imnts that make up
the bulk of the geciogic setting,

5.2.2,2 Badded Salt

Bedded Salt in the Paradox Basin

As shown in Figure T~3, the two beddad-salt sites in the Paradox Basin,
Pavis Canyon and Lavender Canyon, are only a faw kilometzras apart. The rocks
beneath both sites conaist of a sequence of bedded strata, dipping gently 1 to
2 degrees to the northeast, At the Davis Canyon site, weveral potentially
acceptable salt beds are present within tha Paradox Formation evaporite se-
quence. The Salt Cycle 6 salt seems optimum in terms &f depth, thlckness, and
purity. Seismic lines and drilling, including a deep borehole {GD-1) about
2.5 miles from the gite, indicate that the Salt Cycle 6 salt will be about
2800 feet deep and 200 feet thick at the site. This galt is interbedded with
undulatory anhydrite laminae, whose frequency and distinctness range widely.

The near-site stratigraphic and hydrostratigraphic units are shown in
Figure 5-5, Only gentle structures are expacted to be found in the Salt Cycle
6 salt near the site. The Paradox Formation has experienced disgolution at
certain Jocations within the Paradox Basin. The clogedt known disgsolution is
at Lockhart Basin (about 12 miles from the Davis Canyon site), and the clogest
suspected, but not proved, potential disgolution feature is thé Grabens; the
clogest graben ig about 11 miles from the Davis Canyon site.

The Lavender Canyon site is about 4 milsg south of the Davis Canyon site,
in similar geologic conditions, The GD-1 borshole is about 5 miles from the
Lavender Canyon site., The neareat horehole {an oil-and-gas exploration bore-
hole} is 1.6 wmiles away. At Lavender Canyon the Salt Cycle 6 salt is expected
to be about 60 meters thick and at a depth of about 2900 feet. There is no
apparent geologic structure near the site, only gentle, 1- or 2-degree dips to
the northeast.

The Paradox evaporite section was deposited during Pennsylvanian time

{330 to 290 million years ago) and has experienced little deformation near the
sites except for regional uplift. Tectonic activity is pild; therse is little
or no recent uplift and no young volcanism. Moderate earthquakes ogcur in the
region. The Shay Graben faulta, about 5 miles south 'of the Lavender Canyon
site, are potential sources of earthquakes. Free-field ground-surface accel-
erations of 0.35g at Lavender Canyon and at Davis Canyon are probable upper
bounds for estimatee to be developed from detailed analyses.

Hydrocarbons, potash, uranium, and vanadium are the major resources pre-
gent in the area surrounding both sites. Potash mining 18 not likely to be
feasible because the potash-rich zones occur at depths greater than 4300 feet
and the shallower zones are not thick enough for mining to be economical. No
0il or gas hag been produced in the vicinity of either site, although some
potential for oil and gas exists. and the subject will be studied
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