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HIGH-LEVEL WASTE MANAGEMENT PROGRAM PLAN
FY 1992-1996

I. Introduction/Purpose

The High-Level Waste Management (HLWM) Program Plan identifies and describes
NRC's program activities conducted by the Office of Nuclear Material Safety
and Safeguards (NMSS) and by the Office of Nuclear Regulatory Research
(RES) during the five-year period, FY92-96, to prepare for licensing a
deep geologic repository. This effort is supported by the Center for
Nuclear Waste Regulatory Analyses (CNWRA), a Federally-Funded Research and, .-
Development Center established in FY88 to ensure Tong-term contractual -
support continuity and freedom from conflict of interest.

) decant do Hon

The purpose of this plan is to clearly show the interrelationships of the

various organfzations and their respective roles in the overall HLWM Program

to better prepare the NRC staff to develop the FY92-96 Five-Year Plan and

budget estimate. . Revtes punpou 4o Sey what Muﬂs o
VV\HW P‘Qo‘”\- valv-b Ny e (Reg
a diuiten ot e e Trnncodld %6 the 5
II. Goals/Assumptions ors5-FY P e cdividd, .

The HLWM Program goal, as expressed in the current NRC Five-Year Plan, is
to: “Conduct & high-level waste repository regulatory prﬁgram that
provides DOE with necessary guidance; identifies and resolves major
licensing issues, as early as possible; and enables the Commission to

carry out its responsibilities contained in the NWPA, the NWPAA, and any
subsequent legislation."
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Key planning factors for NRC's program are the recommendations of the NRC
HLW Strategic Planning Panel in April 1990 that NRC should “plan the
development of guidance for 2 repository and associated research so that
they are completed by 1998...%, that “this guidance should be pursued
independently of DOE's future schedule for a deep geological repository”,
and that "...rulemakings are generic and that other guidance is primarily

generic and supplemented as necesSary with site- or media-specific work."

NRC's HLWM Program activities can be categorized either as “proactive” or
"reactive". Pre-licensing activities to develop guidance for DOE and the ,
NRC staff's capability to review a license application are 'proactivé“ and

ot Aoy caaF M

are Vorgely—independent—ef DOE activities. "Reactive® activities, however,

respond to or are directly linked to DOE actions, such as reviewing DOE
document submittals and observing DOE Quality Assurance audits.) NRC's - ,

 current regulatory strategy femthe—proactivepart-of—the-ALWM Program—s— .

contained in SECY $0-207, dated June 1990.-wh4e§ describes the regulatory

framework, strategies for identifying and reducing uncertainties, and

schedules for potential rulemakings and guidance documents for reducing ﬁzzfa‘
- [ Ao,
these uncertainties. Uncertainties are identified by the Systematic | 'q;i:*
i
Regulatory Analysis (SRA) process (see below), pre-licensing reviews of i/gﬁ““h4

DOE documents, preliminary Performance Assessments, NMSS qnq RES technical ﬁ‘::%uq

&
work, and staff consideration of actions or suggestions by DOE, State of C%ﬁ;:Z:

\ Nevada, and others. —
M___'/ e ——————
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This HLWM Program Plan is based on several underlying assumptions which
will govern program activities during the five-year period. The following
sections show the major planning assumptions for each category of

activity, proactive and reactive.

- A. General Assumptions

1. The DOE high-level waste program will proceed as specified in
DOE's draft Project Decision Schedule (PDS), Revision 1, dated
August 1990, as modified by the delay in obtaining access to ,
the Yucca Mountain site to January 1992. A summary of DOE's
major milestones in the draft PDS is ;@\ Table 1.

2. DOE will issue a Mission Plan Amendment in early FY92 which
will formally advise Congress of program adjustments and

include 2 mission implementation plan.

B. \PRoaddivA Assumptions Beloded o °u 5_(1;4 ’{jﬁo.{f\;

1. The NRC must develop the regulatory framework and guidance
necessary to resolve licensing issues by FY98! including the
appropriate reductfon of regulatory, institutional, and
technical uncertainties. Issues most important to DOE site
characterization and to KRC meeting the mandated three-year
licensing review should be given the highest scheduling
priority.

et
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TABLE 1

CURRENT DOE PROGRAM SCHEDULE*

DATE : EVENT

December 1991 A ~ Obtain necessary permits for sur-
face-based testing

January 1992 Begin new surface-based testing

October 1992 Obtain necessary permits for
exploratory shaft construction

November 1992 Begin exploratory shaft construction

July 1993 : Begin MRS Title II design- '

June 1994 Issue MRS Draft EIS i

July 1995 . Submit MRS License Application

' : to NRC '

September 1995 Begin repository in-situ testing

June 1996 Begin License Application design

October 1999 Issue repository draft EIS

April 2001 " " DOE issues Site Recommendatfon Report
to the President

May 2001 President makes recommendation to
Congress :

July 2001 Site designation effective unless
State submits notice of disapproval

October 2001 ~ DOE submits License Applfcation to NRC

October 2004 If License Application approved, NRC

fssues construction authorization

*Based'on'DOE's draft Project Decision Schedule, Revision 1, dated August 1990.
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Rulemakings and other guidance will be primarily generic and

supplemented by media or site-specific guidance, as necessary,

Several rulemakings and Staff Technical Positions will be
initiated prior to FY96 based on the results of Systematic
Regulatory Analysis (SRA) and other technical reviews.

The Environmental Protection Agency (EPA) will continue to
develop a generally applicable environmental standard for
high-level waste disposal and will promulgate the standard in,
late FY91. This revised standard is not expected to have a

significant impact on NRC's HLWM Program.

Materials that are high-level waste for licensing purposes
under the Energy Reorganization Act.of 1974 will also be
regarded as high-Tevel waste under the Nuclear Waste Policy
Act of 1982 (NWPA), as amended. This includes primary

reprocessing waste streams at DOE facilities.

The NRC will develop a performance assessment methodology and

-,'o $W7W+ ¥ GL.A“J wONAL Ly -“."“

supporting analytical ‘ngabiTity by FY98 fer—evatuating; A

T™E Sompl4ance with the (PA high Tevel waste disposa'l standard) oA

QG(OG(V)M puhgoww& Ohsoc .

FULL TEXT ASCIi SCAN



c.

7.

9.

1.

«5 -

“/

The NRC will assign high-level waste research projects to the

CNWRA and other critical contractors using the approach

described in SECY 89-225 for making such determinations.

The NRC staff will be required to interact with the Office of

the Nuclear Waste Negotfator and the Nuclear Waste Technical

Review Board.

The Center for Nuclear Waste Regulatory Analyses (CNWRA) will

continue to support the NRC HLWM Program during the planning ,

period.

Assumptions Roloded 4

The high-level waste repository program will proceed

according to the basic process established by the Nuclear

Waste Policy Act of 1982 (NWPA) as amended, under which DOE

issues periodic Site Characterization Plan (SCP) progress

reports, study plans, and other reports for NRC and State

review in an iterative process leading to a decision on

whether to proceed with the Yucca Mountain repository

development.
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2. The NRC will continue to conduct preapplication reviews of
the DOE high-level waste program based on DOE's schedule to
ensure that it provides timely regulatory guidance on

technical fssues and timely identification and resolution of

issues.

3. DOE's early evaluations at the Yucca Mountain site will

concentrate on site suitability.

4. The Monitored Retrievable Storage (MRS) facility will be sited .
through the efforts of the Nu;lear Waste Negotiator, andibongrgss
will modify the Kuclear Waste Policy Amendments Act linkages
between the MRS faciiity and the repository.

5. DOE will submit an MRS facility Draft Environnental Impact
Statement (DEIS) to the NRC in FY94 and a license application

in FY95.

I11. Planned Activities

NRC's activities during FY92-96 are based on DOE's schedules for developing
the geologic repository and the MRS. Figure 1 shows the current DOE major
milestones for the repository and MRS programs, along with the planned NRC

activities during the same time period.



HIGH-LEVEL WASTE MANAGEMENT PROGRAM SCHEDULE

FYo | Froe FYoa FYo Fros | eves
DOE REPOSITORY PROGRAM o " e O Cna ity
o X = o o %
V Start -8 Teating
e m (
”g"' m mnm Sutwmit LA i AT
DOE MRS PROGRAM WV oo = fonss DES
porm (] ”™ v )
‘oM i " Jolol dav-e praoih
NRC/NMSS REPOSITORY PROGRAM s Crtmin s serasscner) . A J
Crtwray Emarg. npiemard 78 4% Sr-aef Crnd’ \
Rulemeaking and Guidence Sult Prn. og 8 st UnoMee ST A Twn STP Tan 8TPY MrarcRavesti ' A TSRy A st
Raview Ptan Development /vt e ppcacotn Arare pn fAY Arause
Performence Assessment Armpmezs A Arnpuss A Aranmezy A
OA U salds vone. s A Sinteasetoh e un.u.uu ) oveteeronmn v y.
v/ [— T —
Study Pian Reviews U
——= Report Reviews e Srutogien s 91 T e S L 200 fovtowy A
NRC/NMSS MRS PROGRAM Jrierars with DOE et Mogolstor ) L“LJ . A Poview Licaree Apciceion A
C
f)‘z Engineered Systems Research .Y Pustage fosearch fpm__ A 3¢ Ourvr Tpiest Ay | Symergyets Moty Mepen. Deston Avess.
-~ . 1
o { e e Yores v, W, Aty ) vehston of Vaaree 3 g Extpahe oty
Q Performance Assessment 3 Pt upere R e et A 8 e Oouptod rmety -
-c;; L Firmd FCRO D
' 9 Rulemaking ) Crucay I meuumm!-h
>
A "
. 7 o Tt L
. . (’o\flw\(uu? (4o B
-l v d do veusae
aéee €3 o Foral

. -
(:',I\O(./' /“-_-./'..{.'2"1" & 2 'J/ /?’, M‘q y‘f/

',M‘.-.lu..\. Tan starcnn ’Ilf?;”:: loan 73“79— ot V‘a"*—md‘ibﬂ
L}

v




-7 -

NRC's activities planned for FY92-96 are grouped below in categories which
are logical sets of tasks and also relate to the NRC Five-Year Plan (FYP)
structure for ease in conversion for the next FYP update. There are five
repository activity categories, three proactive and two reactive. With

the proactive activities listed first, they areé (1) Systematic Regulatory
Analysis of 10 CFnga; (2) Development of Regulatory Requirements and
Technical Guidance; (3) Development of & Technical Assessment Capability
for Conducting Repository Licensing Reviews; (4) Quality Assurance; and
(5) Pre-Licensing Reviews of DOE's Program. NRC's MRS program activities
are fncluded in one separate category entitled Monitored Retrievable iy

Storage Licensing.

A. Systematic Regulatory Analysis of 10 CFR 60
st
Systematic Regulatory Analysis (:ﬁ?)/:s the process by which the

regu1atohy requirements of 10 CFR-60 are analyzed in & comprehensive,

systematic, structured manner that is controlled by Technic&l Operating
s Erovmarysfl re wfoie O #h

Procedures. In general, SRAAjdentifies regulatory, institutional,

and technical uncertainties; prepares the technical bases to support

the reduction of uncertainties; and develops the review criterfa and

methods for vreviewing DOE's site characterfzation program and License

Application.



W, ./

i ' - -
pet

The SRA process has grouped the 10 CFRIEO regulatory requirements

tra,

into Eﬁ'topics of similar subject matter and has analyzed these
topics to 1dentify'regu1at6ny and institutional uncertainties. In
FY92, SRA will be primarily concerned with identifying, for each

|C,J'{4/o'1-*l w g and %onpos--hvg(u
topic, key technical uncertaintiegﬁ methods of uncertainty reduction,

~—spinliy G ik
f@#dﬂﬂ*%{?bmplianceAﬁétermination,Sfrategiegr““These review strategies

will then guide the Eevelopment of review cr1&§51a. review methods

wdudine, amelaferef voe
ggbmplianceaﬂéterminationcﬂbthods), review information needs, and the

necessary supporting technical bases for each topic. /The SRA dat “\‘\\\\

bése will be up ed based on new nformation from DOE' s

staff activities s as performance

/

-~

/ characterfization activities

i ,
spefits and researchy ——-— T et e
SPENLS an

__asses:

performance objective.
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The results .of SRA wﬂl‘:l (1) form the basis for developing the rule-

makings and staf‘fhpositions needed to redu

uncertainties- (2) provide the review s raﬁ?ﬁ?g"criteria. and methods
that will comprise the technical substance of the L(izc)ensr: ﬁ;;ofication
Review Plan (LARP), which will be the primary docume;zi;ng? b;y,.,ﬂf ia M?
KRC staff for reviewing DOE's License Application and ,\site characteriz-

ation reports (e.g.;—study—plans, repository and waste package

designs, technical reports, topical reports, and issue resolution

reports); and (‘)() develop teshhienlwreviow-oomponents—end review and-

information needs, which will be incorporated into the License '

Application Format and Content Regulatory Guide (FCRG) and the LARP,

A key feature of the SRA 1s'that it is supported by a computer-based

system and data base. and that SRA activities are computer-assisted.

copalyi libis vie-
The principal m computer-based system are:

stovegeef lusr
H#Jbe—eemp%wty—of—the—reposﬂorﬁmgm (2) s2he voluﬁe of
technical and regulatory information that must be evaluated; (3) tb&
meed—to-\da*e%epa-nd—d'lsplayéhe logical interrelationships among the

ﬁ‘,\% Jeraua reposito 57"‘4»%-0, o~
technical data and reguldtory information; Whﬂkﬂ&

A > (;) t‘h'G—HGEG—"
-te-f-nequentJHed- efficient®y update"nfomation to reerct a rapidly

. o e T—e———

changing prog’rgw g) the—need~;e:r<~apid1§~ and accurately acc'e;_s h ‘«"/

.__-__.._——n—-""

ool
/information to support planning, coordination, and conducting.the -~

staff's work and decision-making In addition to its SRA role, the

et

@) w\pmwm .ﬂ.a wkcﬁw.u—é'owl Hag el
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computer-based system is used by the CNWRA to integrate its project
management and office automation functions with the activities of the
technical staffg The computer assistance feature also allows direct

development of the data base as well as archival storage and

retrieval functions.

1. NMSS Activities

a. In FY92, SRA'will complete the development of,review strategies
_ ' Also ex EYIR on iniliol idembrforates
) G;NfﬂnMngE&LMmehwﬁ) for all )1 regulatory topics,asd-the jdentificatiunof key and>
clualejns

o R 620»7,&:1#10 5

thod i iterd d thei
compliance—determination methods, review criteriz and their .
' G ooy 1o SHf: et el

supporting bases will be developed

ied duri omp

nation methods and reduced during the data develop=
W $s. During FY92-96, SRA will be
updated te=incorpers

avsessment-and-—research—restlits— rifuagi— e i
rE— >¢"v-&¢‘~‘n' v“‘fw‘!”n W""‘*‘“— ok “R‘}-‘pn@mq
fk&LTEXTASCﬂSCAN
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b. During FY92-96, SRA system development, and data base
operation and maintenance will continue at the CNWRA at
approximately the same level each year. This includes data
quality control and data entry. This effort is almost
entirely CNNRA with some NMSS staff input.

c. The NRC w111 continue to sponsor the CNWRA as a Federally-
Funded Research and Development Center (FFRDC) during
FY92-96, which includes proQiding for the administrative,
management, and quality assurance procedures and practices ,

necessary to operate an FFRDC. R —_—

2 ) gasers TuT T
TN Wor*—oFJM PSPPI ’
. PRl Ly s e e enrI o ¢z,
“ as < -
2. RES Activitied P el T |
¢ PR . ’
M o"‘b' ',\ . ..l':’ ! U .
L Al -d,—u f‘.( . e rt(c¢f‘ckr‘

research will be:\essential \

HLWM
componen}/ of 'NRC's reviewp/to determine compHance with some
foK
:z" 4: regu.ly,mjequjrements. ixp%eva;.‘eny research may be needed fo
C .

AC’-:IO"‘ “'U,(‘ A el ;{’{ Ms’w
T T teg ﬁevelop!\e;_deﬁm:miacm&thad that Meeeéserrte—
<geninstrete-or determine compl 1anc% Confirmatory—research
, .uul_be-used.xo_vepify—the—methoﬁ&-prcposes-or—mes—to
A\

_"P;,.-ﬁ i demonstrate. compliance,—or—to-confirm-certain-data-—or-per-
y & } dodeermimafenn
formance—parameterss Specific comp'l'lance demonstration

. /. o shopf ik o
¥ g - mefin@ how '§ e rﬂiew a regulatory requirement,will onelucko
P | . ‘wui 'S wiedee «
requirements—for—the

Pas appvepu R0 research
e . raeds o u°
HEWM-Program.. These regutrements will be documented ad~deast-
aanwerty in a "User Needs Letter". from NMSS to RES.

e
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B. Development of Regulatory Requirements and Technical Guidance

The NWPA, as amended, requires that the NRC complete the review of
DOE's repository license application within three years after
submittal. To meet that requirement, NRC must provide regulatory
guidance to DOE by FY98 to resolve potential licensing issues and
help ensure that DOE provides the complete and high-quality,informa-\_‘_
TN

tion required by the NRC for licensing. RES has the Jead ﬁr HLHM } “ M;,
rulemaking and—ée»ve-]-epme&t—o# regulatory guides, ANMSS provides P"S-MM

] S(W pes -hm
technical support w4%h—cNHRA—s%a#$—paFt4e4pating_on_appnnximately_a ' --;
ls2-ratip with NMSS—etaf?, Activities planned during this period
are:

1. Rulemakings
Rulemakings N Wk

|

2. During FY92-96, |NMSS will provide technical support to RES
for rulemaking activities. During FY92-93, NRC will
conform 10 CFRU60 to the revised EPA standard and will
complete rulemakings on (1) Repository Operations Criteria,
(2) Criteria for Containment of "Greater-than-Class-C"
Low-Level Waste, and (3) Emergency Planning Criteria for
u}*tzveu}‘epd ,6§Lq the HLW Repository. The proposed rules will be published
€3 & Wfbu"t"‘“’i\m the final rules W During FY94-95, two o2

o - ot FYAT 0 1o TN AN Hevls
‘ ' > figftional rulemakings will be ompleted{vaE? > n~
Mw)l«du:r)t'"f«ﬁm the EPA Standard, and—{2}-ticense-Appitcation-Bocketing
Lriteria and-Gontents

?\X\-"g“ *
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b. Other rulemakings will be initiated to reduce uncertainties

as the need is identified through the SRA process during
FY92-96. Potential near-term rulemaking candidates are:
(1) Substantially Complete Containment and (2) Groundwater

Travel Time.

2. Guidance Documents

a. During FY92-96, NRC will prepare two guidance documents,
primarily staff technical positions (STPs), each year
based on the need identified through the SRA process.

STPs are used to addres§ some key technical uncertainties
M¢MH&HMMM¢hﬂﬂﬂﬂm%%ﬂ%;ﬁb%ﬂﬁﬁ;;/

"
~these guidance—documents—wittteIncorporated—into—the—

LARPS amd 5t g duwat o o€ ow mceapln e
M‘,M‘fl " Ceve ",tlﬂ. - &}‘t‘.

t”‘f*"’”"’(““ e SRA o~
b. In FYsé, %—mn—nmmmw NRC

will issue a final standard format and content regulatory
guide (FCRG) for DOE's use in preparation of 2 license
application for the HLW repository.

Misgeom Plaan ot 705 I?c_z__w*u.)

— e e o+

3. During FY92-96, NRC will continue to review and comment on

DOE's amendments to the Mission Plan, Project Decision
Schedule (PDS) revisions, and other programmatic documents,

as required. DOE fssues revised program documentation when-

foar POV

A :‘ ('{,H.(_g

4
W
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ever significant program changes occur. A Mission Plan Amend-

2 and

vq,442§

ment is expected to be issued in early FY92,te—ref%ee%—ehajzggf{,

another revised PDS will 1ikely be issued in late FY92.

4. NRC will continue to submit Quarterly Progress Reports to the
ommission that s mmarize progress
C mmu 10 :’— ‘g‘ 3 #Mwueo? 955, on keg; E{‘,‘i%f)!'.““°"§“§,"‘3. i

will support the Nuclear Haste Technical Review Board and the

Nuclear Waste Negotiator, as required.

Development of a Technical Assessment Capability for Conductiggm

Repository Licensing Reviews

These activities include the development of: (1) review plans to
ensure compliance with NRC regulations and for NRC staff use in

reviewing DOE reposito -related documents; (2) methodologies,
'» o o‘one\t 4y oL

models, and codes foqhspecific topics identified by SRA; and (3) an

overall HLW repository system performance assessment capability.
Performance assessment development is a joint NMSS/RES effort,-andw ¥
CNWRA staff participation,

~effort,— Heseoccd. pv suppats a&»uhlﬁrvvn.~5i~ .
Jed’w"‘c M“w ’w‘i C‘-’)‘ &iﬁ b; "m["fu'" Aot
WM-Q&A—QQ WA, WS PR Co- BLac\-tae doto T

%) ~
wdo Lot M&L&n f ot PA.M o~ @ % N e
1. nﬂss‘%:tmms Neaking w > - - !
| y w

a. In FY92, the Waste Acceptance Process Review Plaqkw111 be

completed, ' (“AE;;P&\
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wemmﬁmmaeﬁmyme%"mn be completed

in %ﬁiglFY9l, Revelopment of License Application Review
Plan (LARP) will continue until it is completed in quﬁ;

It will be updated, as necessary, -each year thereafter.

Staff technical positions, compliance determination

methods, and review criteria developed through SRA will be
incorporated into the LARP and its revisions. The LARP _
will be the primary document used by the NRC staff for #oﬁdx"fﬂ

"

reviewing not only DOE's License Application but also,pwe-—
gll"fﬂfuuc%l“"‘ : '
b
—technical-reports.—topical reports,—and—issue-rgsolution.
~+gports—
HE .§°U'f*b)

c. NMSS and RES jedntdy will continuehgevelcment of an
independent modeling capability for evaluating engineered
barrier system (EBS) regulatory requirements during
FY92-94. Also, in FY92 development will begin of gfl¥ -
analysis methods and models for groundwater travel
time/disturbed zone and the specific waste form part of
the EBS. ,‘?ther topics identified by SRA will-be-modeled
during FY92-96 and incorporated into the repository

g
i
performance assessment model. : ' AN \

gL TEXT ASC! SoRY
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d. NMSS and REsﬁgointly will continue to develop KRC's per-
formance assessment* capability during FY92-96. The first
phase of this work, which was completed in FY90, demonstr-
ated the staff's ability to conduct a rudimentary perform-
ance assessment of the Eg%al repository system. Phase II
uﬂ*begin in FY91 and continue, for approximately 18 mcnths.wlo Frqe.
It will expand on the Phase I work with active participation
from all technical disciplines, including CNHRA-staff, to
establish a multidisciplinary understanding of both total

system and subsystem performance assessments. Each sub- ,

sequent phase is expected to take appfoximately 18 moﬁths,

_ mate six-
between-phtses.. fhis performance assessment capability
will be used to identify repqsitorbcongeimlﬁ Hfb w)a
high degree of technical uncertainty.in relation to per-
formance, as well as to determine compliance with performance
objectives. As performance assessment models become more
fully developed, they will be used to further evaluate and
refine compliance determination strategies and methods‘*’*‘ﬁ"“‘*‘

L droena edalsite ‘Lu/w«u/vx
d.swup vt saaret, swja}\ bo ¢ sy

4 La

*“Performance assessment” in this plan means quantitative post-closure estimates
of the repositohy's isolation capability called for in relevant regulations,

primarily 10 CFR 60 and 40 CFR 191.

FULL TEXT AGCH SGRY
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2. RES Activities NMSS YE€Sewd 00 oot et

a. In FY92, RES will:

(1)

(2)

(3)

(4)

(5)

Issue a topical repOﬁz assessing the effects of
long~-term exposure ;o'DOE candidate container

materials to a simulated repository environment;

Issue a final report on waste-package-scale
unsaturated-zone'experiments on the effe;ts of heat

on fluid flow and contaminant transport;

Issue a topical report assessing the capabilities of
DOE geochemical models to predict the changes in time
of fluid (water and vapor) chemistry, tuff

mineralogy, and engineered component stability;

Issue a topical report on climate change which will
be used: (a) to evaluate the conservatism of DOE
groundwater rechafge parameters, and (b) to establish

input ranges for NRC performance assessments;

~

Issue a topical report on hydrologic field testing in
unsaturated, fractured tuff similar to Yucca
Mountain, and of infiltration and percolation

parameter measurement methods;

el LTEXT ASCH SCAN
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(6) Issue a final report on laboratory studies of a Jarge
block of fractured tuff that was used to test models

of unsaturated flow and transport;

(7) 1Issue a topical report on a laboratory study
‘confirming thermodynamic data for two Yucca Mountain
zeolite minerals, which are key data in determining
rock stability and the mob{lity of radionuclides at

Yucca Mountain;

(8) Develop a geologic research capability with the 1
CNWRA, and begin a five-year research program on ¢ {4“0«-«3

»"JV Sthree geologic issues! fhich are perceived by the
oﬁe
J»ﬁ" _ te of Nevada and others to be potentfally fatal

flaws of the Yucca Mountafn site:[ (a) the probability

nature of volcanism, and the associations with tectonic
features such as faults in the region around Yucca
Mountain; (b) the evolution of individual volcanoces tn
the Yucca Mountain region -- their multiple episodes,

of eruption and interpretation of ages of events; aﬁd
(c) the probability and possible magnitudes of earth-
quakes fn the region; ' '
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(9) Issue topical reports on two international studies to
test and confirm radionuclide transport models for
HLW performance assessment: (a) the INTRAVAL project
which compares the results of performance assessment
models and methods applied to natural analog and
other test cases, and (b) the Alligator Rivers
Analogue project {an INTRAVAL test case) which is an
international effort on model testing and
confirmation that compares 2 number of process models
that are used in performance assessment with uranium ,

ore body field data qn'radionuclide transport; aﬁd

(10) Issue topical reports needed for evaluation of Yucca
Mountain whole system performance on performance
assessment methods for assessing coupled processes,

and unsaturated flow and transport.

b. During FY92-93, RES will continue a research program on
the effectiveness of natural hydrogeochemical tracers to
assist in determining groundwater travel times and in

understanding flow in unsaturated, fractured rock.
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c. During FY92-95, RES will:

(1) Continue a large-scale heater field test to assess
the effects of heating on flow and transport in
unsaturated, fractured welded tuff similar to Yucca

Mountain;

(2) Conduct research on the chemical behavior of geologic
systems that are similar to Yucca Mountain with
respect to geochemical processes to test DOE ‘models
of radfonuclide transport and chemical interactions;

and

(3) .Assess DOE and alternative literature-based
approaches to modeling fon exchange amd absorption
reactions, which .could perform as the dominant
barrier to the transport of actinide and transuranic
elements in actual site performance and in long-term

performance assessment calculations.
d. In FY93, RES will:

(1) Initfate modeling of the effects on system
performance of synergistic interaction between waste
forms, packages, éngineered components, and the

repository environment;
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Begin to assess DOE models of the thermodynamics of
the controlled release of uranium and transuranic
(TRU) elements from the engineered barrier system,
and will obtain preliminary results from a review of

DOE data base adequacy in FY94;

Issue a topical report on the capabilities of

computer codes to represent the fundamental dynamics
of jointed (fractured) rock to establish which codes
can predict jointed rock behavior to an acceptable '

engineering tolerance;

When DOE releases its advanced conceptual design,
begin long-term experiments and modeling of long-term
degradation mechanisms on DOE-selected materials and

designs;

Begin a five-year program to evaluate: (a) DOE conceptual
designs of the engineered facility with respect to
three-dimensional structural performance, and (b) the
long-term geochemical stability of DOE proposed

sehling materials in welded and non-welded tuff;
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(6) Issue a topical report which will evaluate and
confirm: (a) the applicability of natural
hydrochemical tracers to groundwater travel time
determinatibns, and (b) the calibration of hydrologic

parameters to long periods of time; and

(7) Initiate a five-year research program on unsaturated
coupled thermohydrochemical processes and performance

confirmation.

&n.iﬁﬁt- e. During FY93-95, RES will conduct research on the
,5.}«/" . . .
veUV°“' ‘v)" likelihood of human intrusion resulting from prospecting

ot e 7°
po RS < or mining for-ijid at Yucca Mountain.
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STV W T £l In FY94, RES will:
(‘\.rPlr"‘M 3,?'{“ .-
- ©
v W€ o tac a pat 0:3 o
_— b?»,45*° (1) 1Issue a final report on confirmation and validation
¢ :
w pee € of the fully qualified codes, based upon comparison

of calculated response of excavations and groundwater
in jointed rock, with physical model studies and

field performance of dynamically loaded excavations;

(2) Iﬁsue results of research assessing the effects of
seismicity on underground openings and repository

safety;
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(4)

(5)
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Publish a final report on core heater tests on

samples of unsaturated, fractured tuff which will
confirm or invalidate DOE models of the coupled flow
of water and water vapor in unsaturated, fractured

media;

Issue topical reports on: (1) modgling the reactions
in the thermally affected part of the repository for
containment and radionuclide release rate

assessments, and (b) modeling the geochemical . '
interactions that act as a primary barrier to
radionuelide migrations, for whole system performance

assessments; and

Issue topical reports on the results of large-scale
field tests in fractured tuff similar to Yucca Mountain
tuff which will help to define the uncertainties in
DOE field characterization methods. These reports

will determine dispersion and hydrologic parameters

and will calculate groundwater travel times.

g. In FY95, RES will:

(1) Begin a three-year program to assess the release of

C-14 and other radionuclides in the vapor phase; and
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(2) Begin assessing DOE plans for in-situ experiments. .
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D. Quality Assurance 4 " ol ! !

This activity consists of NRC's evaluation and oversight of
DOE's quality assurance (QA) programs for site characterfza-
tion activities, including conducting audits of DOE and DOE
contractor QA programs. The objective of the audits is to
' identify and resolve concerns with DOE's repository QA program
moplemadibiin prok andidits - pogona cienificant data—collectionactivities begin during .
—site characterizationy This activity is performed jointiy by |
NMSS and CNWRA staff;.uith—the-:atio.being-&ppFox4ma%e4y—4+*——:
—NMSS_staff, -

1. During FY92-96, NMSS will update the Quallﬁy Assurance -

[T R VR Tawas '! v ERE .

Review Plan‘aad technical positions.AFs needed to incor—

porate experience gained through reviews of DOE' asv g‘ogram.
amd o ~°
<. NMSS will also review DOE's&management control documents o

~ \j .
&6 QA plan revisions)_ The oversight of the DOE's HLW
program and the audit of DOE and DOE contractor QA programs

for site characterization will continue each year to

evaluate the implementation of DOE's QA program,

FULLTEXT ASCH SCAN



\/ -/

-2 - 2 o Ui ton obsq":‘:i’;
condi up ¥ (i e 2215

2% During FY92-96, NMSS will1&&&5%&;e49h%4x§;aﬂsaud1tsﬂof
O
45 HLW repository program each year, and-also-witl—conduct-
three—independent—audits—each—year— NMSS also will
conduct on-site QA visits and survefllances each year to
evaluate in detail the implementation of DOE's program in
specific technical areas and to better choose the topics

for NRC audits.
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E. Pre-Licensing Reviews of DOE's Program *f;
su
R s .
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This activity includes the review of updates=to DOE's|Site ety

wg}ovm;‘,ﬁmiwa} \-epjg M [JINY. PN M—sc‘k reassaus ﬂ#’

~asseeiated- study plans’, and_the rewéew of technical data .. Yeofey

. ov
a¢£4»£Je“éallee%e41$?p4n%i1nvestigations of the Yucca Mountain site, el
veAMU - POE acdur Hint regolot. SCA Cintens -
An important aspect of these pre-licensing reviews is to help—
we boe QMMM V“’?aAdJ/'} r)owd [1'(%403:44“4 ol wA o f

by ornarded ﬁ;: DOE 4o prepua w  Congelife ard atepfutly Livuws HApplirady.

—perspective. This activity is performed jointly by NMSS and
CNWRA staff with—the—ratio-—being—approximately3:1 NHSS staff,,

1. During FY92-96, NMSS will review DOE's Site Characterization
Plan (SCP)'semiannual progress reports twice each year.
These reviews will focus on: (1) new information about the
site, designs, and performance estimates; (2) new issues
and plans to resolve them; (3) changes to the original
plans and schedules; and (4) DOE's progress toward resolving
potential licensing {ssues. ASON aCAN

:1“1-‘Exx
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2. DOE is expected to issue approximately,zﬂ/study plans in
FY92, ,16 in FY93, and léfin FY94. These study plans are
the detailed plans and procedures that implement the SCP.
NMSS wiTlvconduct a screening review of all study plans
fssued by DOE and will conduct detailed technical reviews
of approximately 20 percent of the plans. CNWRA staff will
participate only in the detailed technica1 reviews, anned e

‘f’f%&‘ M oo ,euu‘»f‘dt I P
&

3. During FY92-96, NMSS will review majg:;;eposét9ﬁy destg
Cﬁ{nﬂ' ) e de pa%c_y,.uwl Caafo vy & e I(
reports,and DOE -s4&efrepeitory- technical reports’ which ' -
document the detailed resplts of DOE's site characterization
work. Reviews of DOE topical reports, position papefs, and
fssue resolution feports, which integrate technical informa-
tion into topics or issues important to licensing, will

2.
begin in m; and continue through FY96.

4. During FY93-96, NMSS will conduct a limited number of
on-site reviews of selected DOE testing and exploratory

shaft facility construction activities and datzﬂcollected

by DOE. (w&of« onchudss Aull oo
and geolog o)
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5. During FY92-96, NMSS will continue the site liafson at the
Yucca Mountain site in Nevada to facilitate direct exchange _
of information with DOE and the State of Nevada and to
provide QA and technical oversight of data, documents, and

activities related to site characterization.

Monitored Retrievable Storage Licensing

The Monitored Retrievable Storage (MRS) facility involves the
receipt, handling, packaging, and storage of spent fuel and
HLW in a facility that permits continuous monitoring and”™
ready retrieval.for subsequeﬁt shipment to a permanent
repository. Under the NWPA, the NRC is responsible for
licensing an MRS facility developed by DOE. This activity
is performed by NMSS staff only with no CNWRA or RES support.
1. In FY92, DOE plans to complete the MRS Title I design,
identify candidate sites, plan for the development of
Topical Reports, and begin preparation of a License
Applicatfon. NRC interactions with DOE are expected to
increase each year during FY92-94 as DOE continues

preparation of the MRS facility License Apﬁlication.

t\“l;TEjj'bRCh

o hN



- 28 -

2. NRC finteraction with the Nuclear Waste Negotiator is
expected to increase during FY92 as he intensifies his

efforts to identify volunteer sites for an MRS facility.

3. DOE will submit a Draft Environmental Impact Statement
(DEIS) for NRC's review fn FY94 and will submit an MRS
facility License Application in FY95.



