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6.11 UNTILD STATES

INSTITUTTONAL FRAMLWORK

The Nuclear Waste Policy Acl of 1982 (NWPA) assigns the U.S. Department
of tnerqgy (NOt) the responsibilily of Yoraling, construcling, operating,
closing and decommisstoning a high - level nucledr waste repository. The U.S.
Nuclear Regulatory Commisalon (NRC) has lhe stalulory responsibility for
reviewing 00F's 1lcencse applicatlion and sile Inveslligallion programmes. HRC
regulalions regarding the disposal of high Yevel nucledar waslte are conlained
in Part 10 of the Code of Federal Regulations (10 CFR).

HUCLEAR REGUIATORY COMMISSION
DISPOSAL CONCEPIS AND APPROACH . RIGINATION 0OF CIVILTIAN PROGRAMMI WASTES

Before <submitting 4 Vicense application for a clvilian programme
radioactive waste repository, Lhe DOF i+ required hy the Nuclear Waste Policy
Act of 1982 and by 10 CFR Parl 60 to conducl 4 pragramme of sile
characterisation [1). 1In-situ testing is viewed as an important element of
site characterisation, and such tests are to be performed from the exploratory
shaft(s) and underground openings on surrounding rock and on other materials
and components such as the waste package, engineered backfill, linings and
secals. The conditlons under which these in.situ tests are to be conducted
should represent, as closely as ponssiblie, the realistic repository environment
(for example, temperature and stresses). 1the tests performed under such
conditions would provide data to assess the suitability of a particular site
and a particular geologic medium to host high-level nuclear waste, and also
realistic input parameters for the design of a geolagic repository.

In-situ tests can anly be conducted for a 1imited duration compared
with the long time span during which the repository musl funclion Lo isolate
the waste. Analytical, cxperimental and numerical models must be used to
make predictions far into the future. However, models have thelr own
limitations on applicahiiily and are sensitive Lo Lhe quality of data used as
Vnput. Some of the uncertaintics in the prediction process can be reduced by
conducting appropriate in-<Vlu lests on a represenlalive volume of rock, and
by using appropriale models lo account for possible Ynherenl spatial
varlallions of physical, hydraulic and chemical properties wilthin the rock
formation. By comparing In-<itu tesl dala with modeling results, models can
be valldated, thereby reducing some uncerlainlies in the prediclion process.

NRC Technical Positions on_In-3itu Testing

The NRC staff technical positions on in-situ testing during site
characterisation are:

(a) Before submitting a license application, NOE should perform a
necessary and sufficlient variety and amount of in-situ testing to
support, 1f the facts so warrant, a staff position that the
requirements for issuance of a construction authorisation (10 CFR
Part 60.31) have been met.
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(b) 1he in situ testing programme should he developed with two major
N objectives: (1) characterisation of host rock and in-situ
measurement of its properties prior to construction and waste
emplacement; and (V1) determination of response characteristics
of the host rock and engineered components to construction and
waste cmplacement.

(c) DOF should present Yis site.specific and design.apecific in-situ
test plans in the Site Characterisation PYan (SCPR).

(d) Before developing the Yn-situ leal plan, 000 should develop a
ralionate for In sVtu testing and present this rationale wilh the
test plan 1o Lhe SCP.  The averall goal of Lhe ralionale shounld
e to encure thal a1l Ywporlanl parameters are idenlified and
ranked accarding to Lhelr relalive lmportance in supporting 10
CIR Part 60 licensing findings.

(e) for successful «fle characlertsalion, DOC <hould inlegrate the
dala from surface horehole tesling and laboratory ltesling on
small-scale samples with Lhe In-silu lesl results.

This lechnical posilion 1< general and covers in-silu tesling for all
potenlial repository sites and designs. 1L was developed and presented to the
Department of tnergy in an effort to provide on-going pre-licensing guidance.

DEPARTMENT OF ENERGY
DISPOSAL CONCEPIS AND APPROACH - DISPOSAL OF CIVILIAN PROGRAMME WASTES

In accordance with the requirements specified in the Nuclear Waste
Policy Act of 1982, the Department ef Etnergy (DOE) 15 developing site
characterisation plans for the three potential sites for the first repository
[2]). Those sites are the Hanford site In the state of Washington, the Yucca
Mountain site in Nevada and the Deaf Smith County site in Texas. As part of
the stte characterisation plans, the DOt will describe the methodology used to
identify the Information needed from the characterisation studies and the
tests necessary to abtalin that information.

The methodology used in developing the sile characlerisation plans was
to first Vdentify a common sel of Yssues Lthat must be resolved Lo demonstrate
compliance with applicable federal regnlalions and to supporl «ite selection
and lleensing.,  The noxl phase was o develop "lesue resolntlion «<lrategics”
for cach of the isasues. Since Lhe Yssues are derived from applicahle Federal
regulations, the Information necded to resolve them will he the basis for
planning of Llhe work thal needs lo be done lo demonstrale complliance with the
regulatory requirements. 1he Vssue resolulion slralegy provides a stop-wise
procedure for ldentifying and planning the work needed Lo support resolution
of the {ssues. Beccause Lhe rock types and conditians al cach of Lhe candidate
sites are different, the Yssue resolution strategles and the relaled site
characterisation plans will differ from site to site.

As part of the issue resolution strategy, DOL utilises a process called
"performance allocation®. Performance allocation entails deciding which items
within a geologic repository will be relied upon in resolving a particular
fssue. The functicn an item must perform and Lhe processes that affect the
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performance are identified for each Ytem. Using performance allocation, a
testing programme can be developed which obtains the Information necessary to
demonstrate that an item will perform Vts particular function as expected.
Once the appropriate information needs are Ydentified, DOT can identify what
underground tesils should be conducled.

IN-STIU RESLARCH AND INVLSIIGATIONS

The in ity tests currently beling consldered for sile characterisation
at cach of the three candidate sites are grouped under three broad categories:
(a) basic geologic characterisation lesls; (b) hydrolagic characlerisation
tests; and (o) near field and thermally perturbhed lests. The objective
and/or rallonale for performing a4 lesl 1s based on the performance allocalion
protess..

0f Lhe 44 tests currently defined, more Lhan half of lhe lests will be
conducted al 41l Lthree <iles.  The differences in Lhe teqsl plan reflects
differences 1n the characlerialics of the <ile (V.e., rock lype, In-situ
conditions, cte.) or differences in Lhe deqsign of The tesl facilily., For
example, Lhe perched waler lest for Lhe Nevada Nuclear Waste Invesligalions
projecl (HHWSL) and the brine migration tesl for Lthe Sqlt Reposilory Projecl
0ffice (SRPO) are not planned al Lhe other <ites due lo Lhe sile-specific
nature of the phenomenon being invesligaled. The design of Lhe shafts to Lhe
exploratory shaft farilily al Lhe Bacall Wasle I<olaltlon Projecl (BWIP)
prevents the mapping of the shafl walls, The shafl will be blind-drilled, and
the shaft liner installed while the drilling mud 15 still in the shaft, thus
preventing direct access to the shaft wall.

As part of the site characterication plan, detalled test plans and
procedures are heing written for the test at each site. In addition, quality
assurance praocedures are required to Insure the test data Vs accurate,
reliable and traceable. Consultative drafts of test plans will he reviewed by
the NRC and representatives of the States and Indian tribes in the first
quarter of 1988. 1he test plans may change hased on review recommendations or
to reflect modifications In the Information needs and slrategies chosen to
resolve the varlous issues.

DEEENCE WASTE DISPOSAL PROGRAMME
DISPOSAL CONCLPIS AND APPRDACH  DEFENCT WASTES

The Experimental Program for the Waste Tsolation PYlal Plant (WIPP) has
bheen developed by Lhe Deparlmentl of Enerqgy (00f) to addreses Lhose lechnical
Tavues that cancern the <afe dispasal of Defence Transuranic (TRU) Wasles and
Defence High-Level Wastes (DHIW) In underground <lorage roomy [3].  This
programme involves lechnology develnpment Lhrough laboralory and Lheorelical
studies and in-<itu testing conducted in representalive wasle 4lorage room
confligurations for hoth the amhienl (for TRU) and healed (far DHIW) condillons.

IN-SITU RESEARCH ARD INVESTIGATIONS

lTechnolagy development studies since 1975 have been investigating
phenomena assoclated with radioactive waste emplacement in a rock salt
environment, and have produced response models and predictive techniques using
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avatlable laboratory and théaretical data. The in sily testing programme at
WiPP has heen developed to evaluate these models and predictive techniques
through full.size experiments in the actual host rock. lhe first portion of
the in.situ tests (underway since 1984) are withoul radioaclive malerials and
use clectric heaters to <imulate heat.generating waste where applicable.  The
second portion of the in situ testing programme, scheduled for the early
1990¢, will include the use of actual radloactive wastes and olher radivactive
sources.

The In <ity testing programme Inc ludes analyses and evalual fons of data
abtained from in <itu measurements that provide an understanding of the actual
hehaviour of <alt surrounding full.<ize <lorage rooms while undergoing creep
¢losure due to overburden wlresses and thermal loadings from waste
cantainers.  Data analyses and evaluations also perlain Lo tesls thal are
designed Lo measure 1RD and DHIW conlainer performance, malerlals inlerface
interactlons, and engineered bartiers and seals performame in an actual valt
environmenl.  Theae lesly are expecled Lo provide o betler understanding of
the phenomena, provide In silu datla to validale models and theorelical
studies, and demonslrale the hehaviour of Lhe <all, wasle packages, and
enginecred barriers and seals Inan aclual underground salt environment. An
underground layout of Lhe In <itu Lests al WIPPR o i1lustrated in Figure 22,
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Figure 22.

In-Situ Tests, Wipp
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Managetizl}/kﬁl. 1, 1981, p. 365.
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NMSCRIrITION/
IRESENT STATUSY
O RATOR

REFURENCES

L e e

(2}

{?) Intact

fracture leat

Tutf

Racall

NtW5

Lvaluate fluid flow/
chemical transport pro-
pertics of single, un
disturbed fractures.
Calibrate, test and
validate tracture {low
mdels,

Determine hydraulic
propertics of rock roncs.

As for mmx and BWI.

L . T T T

@ @ e e m et w owm wm -

(2}

(3) Infiltration

lost

Tuff

- - - e = -

NNWS1

- . - = =

Determine the hydrologic
conditions under which
fracture and mitrix

flow occurs,

- . ® = e e e o~ o

-2 -

(2}
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(3) continued

o emarae . s

(4) Bulk
Permeability
Test

’cx 1yt

be o mieiea. e &

Tulf

« - e e o=

Basalt

(5) "Jdid‘

Borehale lest

Tutf

'-
iBJﬁdll

(6) Excdavation

Effect lest

ST/
(LGN IR

Ry liRt!

- ene of

NNWO

ete— . - -

UNTH Y STATLY

POt OF 1641

- - P cens mean

Lvaluate short term
aspects of borchole and
room el design/
onplaroment

Validate hydrological
mxiols.

Doterminn validity of
coat inuum hypothesis for
fluid flom.

fvaluate excavation
offects.

As for Infiltration
Test

© e mma e

nrscrirIIon/

PRESENT SIATUS/

OrT RATOR

- ar et m— e e

- m e e w w m om e =

LI CRENCES

0 Y

2]

- - 4
RAIP

......

Detect vertical move-
mont of water in the
unsaturated sonc.
Lvaluate potential for
lateral movoment of
witer,

fvaluate cxcavation
cffocts on hydrologic
propertics.
tvaluate hydraulic pro-
perties of disturbed/
undisturbed rock mass.
fstimite directional
hydrologic propertics

of surrounding rock.
Determine hydraulic con-
ductivity profiles and
ranges in values,

zone.

Test will provide
data on tortuosity,
cffectlive porosity

and the unsaturated

(2}

Tuff

L

NS T

.
@ s v @ @ e e e e W W e WM B T G WM W e e m e S e om o oe m w s

Lstinute effects of
shdft cxcavation and
lining on modification
of hydrologic propertics)

- 28 -
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wolded unit,
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(6) cont inued fasalt

Halt

ten s — .

(1) uydrochumistry tuff
Test !

. ® mm e -

i

SR

- e e e e e

Y

UNLILD STANLY

e et e e e S s aw e S e SO B e A e te -

Quantify expected
groundwaler flow into
Large underground open
ings.

Latablish/cont irm
bhoundary conditions for
qgeahydrolugical model.
Asness bydraunlic pertur
bations.

Lstimite rosistance
Lime of water.

fvaludte chomical reac-
tions operative in un-
saturated 2one.

fvaluate recharge
characteristics.

Assess redox conditions,
and chemical/particulate
characteristics of
qroundwator,

- e m e = e o= - - = -

As above,

e of a chamber
tet .

Data on chemical
caposition/physical
properticrs of water
in pores, fractures
and perched 2on0s
within tho unsatur-
2o0ne., '

P . . T S )

I R T

@ a s e mEecia e whes e mete v as e s

(2]

(B) Tracer Test Tuft

Rasalt

- r— - — e .. - . -

NS Y

BAIP

SRIY0

Determine vortical flow
rates through ansatur .
ated rone to water table,
Detemine extent to
which nonsarbing tracers
diffuse into water.
filled pores of tuff,
Quantify offective
porosity, dispersivity
and solute retardation.

tstimite hydraulic con-
ductivity/specific
storage for miterials
within discontinuity or
permeable interbed.
Assess applicability of
the oquivalent porous
modia approach to hydro-
logic characterisation

. e e e ede a e e .-

29 -
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UHTILD STANLS

@ mma  chea=s ssie es .. . . “ e . oo

HOCK 1Y | ST/
P10

!

!

]

H

P o e P

1S NAMt uPast Of 1ES) e SCRIPTION/
PRESTNT STATOGYZ

ortraton

NCELRENCLS

- - C meeise ww - - - . . e e e ceve rmmmmaameans s ameirrm o . emace et miae ch mmecmife s ewbc i s Secime e Beem e b emamas - tmsemem

of discontinuous salt.
Betemine bulk effective
i Dopwrosity values tor per.
: j formince mdelling at

(8) continued

- ——— el

(9) Hydraulic

Conductivity of

Shaft Seal
Interval

Racalt

(10) Roum Scal
lest

e e e e @ —— -t —— ¢ aal aemanr: = ot

(11) Borchnle
Seal leat

Rasalt

i Basalt

e e e m e g

Salt

(12) Brinc
Migration lest

——

Salt

'
o era— e

|
|
|
|
IS -

———

e

room .scale.

LA memrtties G e - e v ————

Determine apparent por -
meability of coment
grout, and the success
of shaft Viner system,
Datermine hulk donsity
and bonding character.
istics at interfaces.

Groundwater flow
measured in radial
bareholes at incre-
mental distances
from shaft liner.
Ultraconic geophys -
ical probes.

......

Wy

Shi0

- cew vee g

sno

t.valuate design and
installation performance
Lvaluate design and
short -term construction
aspncts of snal perform.
aNce.,

validate hydrologic
mydols,

e . e - — - ————— - o= - —— -

As above, for borcholes.

D . . U R P

Az above, for boreholes.

ca—n e e ————

W e e m e m e = = e e

crmine e - s

T

{?)

(2)

o et e an G B e s s s ——— ———

(2]

f.valuate brine migration
in vicinity of waste
canister ocmplacement
holes,

validite associated pre-
dictive models used for
performince dassessment,

()

-3 -
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(13) Porchoed
Water 1ot

nesa vmae

HCK 1Y,

Tuld

C. HLATFIELD
AND THERMALLY
PERTURBED -ZONE
1ESTS:

e - m e e s = = e

(1) Waste Package
fnvironment Yest

- . = o -

« . m e e o

Basatt

5alt

P e

st/
PROJLCH

e man s mbimae

NG

- - e e .en
o . e e ————f -

......

SR

UNTLLDY STANS .

C e B acE rem e Bm = dwmt YRS S Thbne & e @ &8 s ar

fanrost. of 1151

Cam everemr e Bt e comtm e e Swo coa n

{valuate hydrogeology
of Calico Hills non
weelded unit.
Hetemnine realistic

hypotheses for mechanicms

of flow, Now pathe and
travel times,

o~ e e @ e e e an B = em e~

Assess oxpected perform-
ance of waste -package
subsystom,

Determine canister hole
stability under elevat-
cd tenperature enndi -
tions.

Correlate laboratory-
a«cale and rock miss-
scale thermal conduct -
ivity/thermal expansion
coofficionts,

Lvaluate thermo.mochan.
ical reponse of rock
salt in near-field, and
interactions between
salt and canister.
validate predictive
thermomechanical models.
Provide cdnister
corrosion data,

nescRIPIION/
PRESLNT STALLS/
O RATOR

P R L L T IR PR

B 2 N

> e e e e & B e e e

i0blain information

von near-field hydro-
Ylogical, thermal and
Jmochanical conditions.
e @ e e mm = -

L e

RLIERLNCES

I L T T N

T

f2)

P

-~ 31 -
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(2) Canister
seale leator Yoest

 mee o e eee s ¢ e —— o

(3) small-scale
Heoater Test

U —

(4) leated Block
Tost

cmee & o e wan -

7ck 1M, ]
Tulf i
1

Sty
Mmon ey

NIV

BWlp

SIt)

vl

S0

. i mm e e mmean e

NS L

- eem-

NI STANS

s S s e e e tmeew e

Ae Jdbovee for NNWG Y

A abiove far BWIP,

An above for SN,

T I L R Y

s cesscmcam

iour of weldod tuff,

tion patterns around
heater,

tn the heater.

Ohtain dats for heat
transfer analyses to

ropository.

A, abave for BWIP

models.

PRHOst oF 1191 NESCRIPITION/ RESLOFNCE
PRESTNY STANS/
ORERAVOR
¥ill include moni .
toring radon/radon {2}
daughter concraira
tion accumalation
as a function of
heat 1oad.
Lvatuate thermal behav-
Monilor possible migra-
Verify laboratory-field
scaling assumptions by (2]
evaluating thermomechan-
ical expansion paraliel
predict. temporal temp-
erature distribution in
validate 3D deforma-
tional and temperature
Determine dependency of
fracture permeability on
stross and temperature.
Monitor changes in mois-
ture content distribution {21

45 a funclion of tomp.
crature and pasition for
performince assessments.
Cvaluate potential of
cross-borehole measure-




1EST NAM

(4) continued

. v ——

(S) floom-scale

llcater Test

- m————

1OCK 1YL,

fLasalt

Salt

NI STALES

St/
RO CH

nwtie

PURPOSL OF 11S1

v i S wmes Gmai e e S e wema

nents for minitoring
moechanical and hydro-
lagical changas.
tetemine effect of
tomperature on host rock
deformability.

Study thermil/thermo.
mechanical properties of
host rock.

fme s ememiaew e e aonam

DESCRIPYION/
PRLSINT STATUS/
OPLRATOR

R L

D T ————

RLILRENCLS

F T T e U

@ e memstenm g

fvaluate thermamochan-
ical response of full-
scale repository room,
and room stability
cffects.

validate predictive
thermomechdnical models
used for design and
performance assessment.

e ma v mmwe mes memme m— s

(2]

D. IMERMAL/
STRUCTURA!
INTERACT 10N

(1) foom Thermy)

Loading Test

; Salt

{Bedded)

S.L. New
Heoxico;
Waste
1solation
Pilot Plant
(wire)

Address technical issuns
of underground stability
and rock deformation.
Understanding/domonstra-
tion of behaviour of a
full -sized Deofence Hligh-
Lovel Waste (DILW) stor-
age room (structural
stability; cxtent of
theat transfer to host
rock and cffects on

room deformations).
validate predictive
models and techniques.

Roums (5.5 x 5.5 m)
represent a refer-
cnen storage room
with waste canisters
vertically emplaced
in the floor.

us 00E; Sandia
National taboratorics
(SNL).

(3}

- 33 -
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e is i s i B e S Veetimd - mp s e e

NI SIANS,

PURPOSE OF 1051

[, @t mes e

“r e mme s ewree

e e teeccmemnaar re e

WS NAM ROCK 1YY, Sy X scRi oy RES S RLNCLS
PROJECY P SENT STATLSZ
S . t cmr e eemae - e e i e
{2} DUW Overtest iS«lt wire Lvaluate oftects of highlus OE; SN, (3]
of Thenml §fiects! (edded) . heat on storage rooms,
f and on the structural
. stahility and wantie en o
' capaulation potential of!
i storage rooms.
; validate predictive
i techninues for acceler.
J ated thormal conditions,
I Lvaluate long lerm
' effects of heat and room
) closure on crushed -salt
I backfill.
OPERATOR
(3) Heated Pillar | Salt wirp Lvaluate response of a |11 m diamoter salt (3]
Trat (Bcdded) large rock miss, and pillar surrounded
validate predictive by heater blanket.
i modols for response Goomotry pormits
i under stress and cvaluation of struct-
. thermil loadings: ural finite -cloment
i - Behaviour of room and |codes by using an
i : pillar as a resull of |axisymmetric 2D
g l salt crecp nndel.
: ; - Mcchanical propertios/|Us DOL; SNI.
: failure modns.
Comparc data to lahora-.
tory-madel pillar test
g ' data, and to data from
| ' ather salt mines,
(4) Ccomochanical | 5att wipp t.valuate behaviour of Phased mining of a {3}
tvaluation (Bedded) diffcront drift cross- |long 2-D drift, a

soctions and goonetrics,

and validate models/

codes to predict
rosponses:

- Effects of room gro-
metry on creep deform.
ation of 2-0 drifts

- Response of 3.0 drift
intersection and the
validity of using 2.0
modals,

<31 .

3-D drift inter-
scction and a wedge -
shaped salt pillar,
Wedge pillar design.
od to fail in order
to study/define
failure mode from
observalions of acou-
stic omissions and
deformation moasure-
monts.




D STIANS

- st vrmme o

- .as - e .

fhe e raeie s el s wom o E—

TLST NAML ROCK Y0, St/ PuRpPOsSt. of 1S MSCRIPTIONY RETERENCES
PRt c PRESENY STATUYY
OFf RATOR
e e 4 cee - S USRI DUV SY LSNP
(4) contimud ' Verify techniques for UG DOE; SHL.
| ' doverloping drift dosigns
) InSitu s Gl .o W { Verity hydroutatic series of long hore . [3)
Stress Test (Besded) i stress states aqsumed  (holes drilled hori -
i 1 to exisl at site, and zontatly along the
! compare in-situ stress  [axes of drifts to be
| ' data with latoratory excavated later.
! l data. ltydrafrac tests
! : ! conducted
| ! f lnorescent dye add -
od to hydraunlic
|fiuid to facititate
avasuroment .
1S DOE; SNt.
|
(6) Clay-Scam Salt Wiy tvaluate cclevant res-  [US DOE; SNL. {3}
Shear Test {feddead) ponsc and stability
chdaracleristics of the
{ test rooms:
i - Determine the effect-
. ive friction cocffic-
! ient of clay scams
! Compare laboratory
: and in-svitu dita
- fvaluate caleulated
. displacoments along
{ clay scams.
{
(1) Acoustic 5alt Wi fvaluate salt fracturing|us DOE; SHL. {3)
tmissions (Rndded) and development of pro-
Monitoring gressive failure of a
salt pillar:
- 1iming of yielding and
fracturing
- failure mode
- Ultrasonic velocity
of salt.

[ T

crmeit memm peion

* mesemee cetpe

R R L T LT RITy SR PRSPPI

i im s macpee e % maers o
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. G weamemrmnne e

cemme wnee o4 = -

INTILD STANY,

core twraier @ e =

T

P e cr s wmecem et men et s com—

1L.S1 NAML ROCK 1YPL Y RIV4 runeost of 10S1 mscrirTions ’ REFERINCT S
"o Cl U STNT STATUS/
OFTRATOR !
————— U - e e e e e : e e e e e
L. PLUGGING AND | Hoasurements of 1) char '
SCALING: i acteristics of formation !
: luid tlow, and ) mat \
' {erial perfommance tor '
i | rostricting tluid 1low !
i through mainmade openings !
(1) Pormeability [s.m Wiy Lvaluate 1luid flow Wil) cxamine poeme . )]
Mrasuroments (Boddnd) characteristics, potent-lability/porosity,
l 1a) accumulation and permeability varia
i dissipation of waste tions with distance
generated qas, and from the mine! face,
influence of the dis-  Jend influence of
turbed 2one. interaperaed clay
and anhydrite scams.
s DO, GNL
(2) Plug lest Salt wWipe {valuate long-term dur- |Plug materials {3)
Matrix {Bedded) ability of plug miterial j{grouts, concretes,
in host-razk environ . salt mixtures)
ment : placed in borecholes
- Interactions and gro- land subjected to
chomical <tability of lambient, wet and
i | candidate plug Ahermilly elevated
' I materials iconditions.
i' v faplacement techniques 15 DOE; 9NL.
i - Post-test lahoratory
investigations of ‘
samples. g
! .
(3) Borchole Salt Wi Assosament of material  Jus DOE; SNL. {3}
Plug Teut (Bedded) type and emplacoment

- el e ve e e rm———-

tochnique appropriate
for plugging and moni-
toring plug performance
in decp borehales:
Sealing performince
- Interaction of plugs
with host-rock
- fmplacoment techaiques/
procedurcs
Stability/durability
of recovered plug
materials,

-3 .

e

A e ——— e S a—




.51 NAML ROCK 1YY,
i
(4) Gas lesting }',.\ll
i (Beddod)
i
|
!
|
U J
(5) small.gcale Salt
Scal Performance | (Bedded)
Tcsts
|
1
H
U ST
1
(b) Large-Scale Salt
Scal Performance {Redded)

Test (Bulkhoead
1cst)

C e

o cmre e —-m ea—

[P . o

S1/

o

Wiy

Wi

wirp

o cmme vers e .

UNTHLD STANES,

e e L

PMRPOSE OF 1151

Characterisation of
naturally occurring g.s
(nitrogen) entrapped in
the host -rock,

fvaluate impact of dis.
covered gas on opera.
tional safety.
Determine gas pressure,
void volume and grometry
and gas conposition,

. er v e vam e -

fvaluate emplacoment
tochniques and in-situ
performance of candidate
sral materials.
f.valuate structural beh.
aviour and geochemical
interactions of the scal
materiats/host -rock.
(valuate timn-dependont
and scaling cffects of
the seal/host-rock
interactions.

Dovelop and validate
predictive techniqueas
and mdels,

-~

et arm pmto @ rar we e

pEstRIM o/
P BTN SYANEY
O RATINR

s DOE; SN,

i

et e vem e

s Dot St

b o e o o e 2t

tvaluale and dmonstrate
porformince of a4 full.
sized scal emplaced in
a drift-like configura-
tion.

Address emplacoment
techniques, structural
integrity and fluid
flow restrictlion
capability,

validate flow and
structural models.

Currenl seral design
concept consist of
1) a bentonite
centre core, 2) a
salt-brick and mor -
tar support struc-
ture and 3) coment -
itious miterial on
toth ends.

s H0C: SNL.

o et —— —— -

RLFERENCLS

(3)

26— — - 0 —

(3]

e U P (S

(3]

-3 -
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INTTLD SIAUS
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1LS 1 NAML 1ROCK 1YI1. S11t/7 UREOSL OF 1051 nEscrirTion/ RETERENCES
MO CI IMESIEHT STATUGY
| OFLRATOR
SRRV SURURIPRI BN . S ORI e e e
(/) Backtill Galt Wi Lvaluate and dmonstrate [Crushed <<alt -bhased [3)
(rplacement (Bedded) tull .scale backfill hackfill in storage
| amplacenent Lechniques/  [rooms.
i 1 muipment, s Dot ; SN, ‘
i Detemine achicvable om. H
1 placement consolidation
of candidate backfill
materials for use in
mxdelling and structural
analysoes. {
Dotermine structural
interactions/fluid flow
performance of a back-
filled storage room.
(8) Moisture 53t GHLT Develop predictive Heasuring moisture (3]
transport and {Bndded) mdels for moisture rclease to hoth

flelease lests

o ——

transport, release and

accumulation:

- Characterisn/modo)
movoment of naturally
occurring moisture in
the host -rock.
f.valuate quantity,
raters and character .
istics of misture
release to openings a-
4 function of temper .
ature and timo,

e meis mmm wes ]

heated and unheated
horecholes drilled
in test rooms.

Us DOL; SHL.

- ree em——

P e ~mmr e -

F. WASIL PACKAGL

PLRE ORMANCE :

- @ e m m e @ m e = e w6 e ® e e omeoe e em o o= o= - o=

Bedasuroments of near-
ti'd effects adjacent
to waste container to
evaluate durability and
containment integrity
of the waste package.
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¢ em——— oo

[ xporiments,

unNInn stal

PR T . T

c . ee

twert. seeesen

o e reen e mecn .o e mend B e

and I 1Ry

ROCK 1Y, SN/ MURPOSL OF 1151 m.:‘gCl!ll'll()fl/ RCFERENCES
I"1:0.01.C1 PRESENT STATUSZ
OrLRATOR
(1) Similated Salt wire Lvaluate porformince and [fmplacoment of 18 {3)
W Technology (Redded) l containment integrity of [full-size simulated
| DIW packages in a non. |[HILW package in
§oradiondtive environment . borecholes.
! i Lvaluale interactions of |Same containers in.
: waste containers, back . Jtentionally defected.
i V1) materiale and host |uS DOE; SNL.
| rock.
- S . — N —
H
(?) Materials Salt ; Wi ! fvaluate varions waste U5 DOL; SNY. {3)
Interface Inter. } (bedded) forms and package mater -
actions Yests | ials as they interact in
a relovant brine and
; thermal eavironment:
! . Performance of non-
' radioactive DHLW
: glasa (DW0f)
- Camare W perform..
| ance to other waste
i glasses.
: { Dovelop technical data
: basc.
!
(3) simulated CH | Salt Wi Lvaluete durability, Cil; Contact-handled. [3]
(Bedded) corrosion bohaviour and |1 Remote -handled.

Technology
CLxporiments

crushing resistance of
waste conlainers,
Lvaluate interactions of
the waste containers
with several backfill
materials, and the mi -
gration 4and sorption of
non -radioactive chomical

Us DOG; SNL.

tracer migration by
these backfill materials.

-39 -
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(1) wier

Radioactive Teuts

',

— ———— e -

ROCK 1Yt

10
{

alt
Boddaad)

RV

rRoM CY

wiee

. .
- —————n.

NN SIANLS

PR, OF 1L5

DoLvaluate near tield

“radionuclige migration

(wante forn leaching
rolease).
Conduct/evaluate the
safe handling and retri -
oval of radioactive
materials,
Lvatuate myisture -
release phonomend and
effocts of radiolysis on
waste package materialsg
and backfills.
Verify phenamenological
and predictive modols.
Lvaluate cost effective-
nss of waste package
and backfill designs.

PRESTNT STANY
Ot RATOR

1o b conducted in
fearly 1990s.

’ DESCHIPTION/
-

i

i

ey DOL; SN

l

;

.40 -
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