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6.11 UNTTED STATLES

INSTITUTTONAL FRAMEWORK

The Nuclear Waste Policy Acl of 1982 (NWPA) assigns Lhe U.S. Department
of Energy (DOt) the responsibilily of localing, construcling, operating,
closing and decomnissioning a high- level nuclear waste repository. The U.S.
Nuclear Regulatory Commission (NRC) has Lhe statuleory responsibility for
reviewing DOF's Yicence application and <ite invesligalion programmes. NRC
regulations regarding the disposal of high level nuclear wasle are contained
in Part 10 of the Code of federal Regulations (10 CFR).

NUC!I EAR REGUI ATORY COMMISSION

DISPOSAL CONCEPTS AND APPROACH - RIGUIATION OF CTVILTAN PROGRAMMI WASTES

Before <submitting a Vicense application for a civilian programme
radicactive waste repository, the NOF 1+ required by lhe Huclear Waste Policy
Act of 1982 and by 10 CFR Parl 60 to conducl 4 programme of site
characterisation [1]. 1In-situ testing is viewed as an important element of
site characterisation, and such tests are to he 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
seals. The conditions under which these in.situ tests are to be conducted
should represent, as closely as possible, the realistic repository environment
(for example, temperature and stresses). The tests performed under such
conditinns 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 geologic repository.

In-situ tests can only be conducted for a lTimited duration compared
with the long time span during which the reposilory musl funclion lo isolate
the waste. Analytical, experimental and numerical models must be used to
make predictions far into the future. However, models have their own
Iimitations on applicahilily and are sensitive Lo Lhe guality of dala used as
Input. Some of the uncertainties in the prediction process can be reduced by
conducting appropriate in.silu tesls on a repre<senlalive volume of rock, and
by using appropriate models to account for possible inherent spattal
varlations of physical, hydraulic and chemical properties wilhin the rack
formalion. By comparing in-situ test dala with modeling results, models can
be validaled, thereby reducing some uncerlainties in the prediclion process.

NRC Technical Positions on In-Sity Testing

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

(a) Before submitting a Ticense application, DOf should perform a
necessary and sufficient variety and amount of in-situ testing to
support, 1f the facts so warrant, a staff position that the
requirements for isswance of a construction authorisation (10 CFR
Part 60.31) have becn met.



{b) The ¥n situ testing programme should be developed with two major
* objectives: (1) characterisation of host rock and in-situ
measurement of its properties prior to construction and waste
emplacement: and (11) determination of response characteristics
of the host rock and enginecred components to construction and
waste emplacement.

(c) DOF should present 1ts site-specific and design specific in-sity
test plans in the Site Characlerisalion Plan (SCP).

(d) Before developing the Yn-<ilu lest plan, 000 <hould develop a
ralionale for in sity lesling and present Lhis ralionale with the
test plan in Lhe SCP. The averall godl of the ralionale shonld
be to ensure thal all imporlant parameters are idenlified and
ranked according to their relative imporlance in supporting 10
CFR Parl 60 licensing findings.

(e) For successful «ile characlerisalion, DOE should inlegrate the
dala from surface borehole lesling and laboralory tesling on
small-scale samples with Lhe In-silu lest resuits.

This lechnical position i< general and covers in-silu testing for all
potential repository sites and designs. 1t was developed and presented to the
Department of Energy in an effort to provide on-going pre-licensing guidance.

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

In accordance with the requirements specified in the Nuclear Waste
Policy Act of 1982, the Departiment of tnergy {NOE) is 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 tn Nevada and the fleaf Smith County site in Texas. As part of
the site characterisation plans, the DOt will describe the methodology used to
identify the Information needed from Lhe characterisation studies and the
tests necessary to obtain that information.

The methodology used in developing the sile characlerication plans was
to first identify a common set of lssues Lhat must he resolved Lo demnnstrate
compliance with applicahle federal regulalions and Lo supparl site selection
and Hecensing. The nexl phase was Lo develop "issue resalulion «tralegics”
for each of the issues. Since Lhe issues are derived from applicable Federal
regulations, Llhe information needed to resolve them will he the basis for
planning of lhe work that necds to he done lo demonsirale compliance with Lhe
regulatory requirements. The issue resolulion slrategy pravides a step-wise
procedure for identifying and planning the work needed to support resolution
of the issues. Because the rock types and conditions al cach of Lhe candidate
sites are different, the issue resolution strategies and the related site
characterisatton plans will differ from site to site.

As part of the issue resolution strategy, DOE utilises a process called
“performance allacation®. Performance allocation entails deciding which items
within a geolegic repository will be relled upon in resolving a particular
fssue. The function an Ytem must perform and Lhe processes that affect the
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performance are identified for each item. Using performance allocation, a
testing programme can he developed which obtains the information necessary to
demonstrate that an item will perform its particular function as expected.
Once the appropriate information necds are identified, DOf can tdentify what
underground tests should be conducied.

IN-STTU RESEARCH AND INVESTIGATIONS

The in-situ tests currently being considered for sile characterisation
at each of the three candidate sites are grouped under three broad categories:
(a) basic genlogic characterisalion tesls; (b) hydrologic characlerisdation
tests; and (c) near field and thermally perturbed lesls. The objective
and/or rallonale for performing a lest is based on the performance allocation
process.

0f Lhe 44 tesls currenlly defined, more Lhan half of the lests will be
conducted al all Lhree siles. The differences in Lhe tesl plan reflects
differences In the characleristics of Lhe sile (i.e., rock lype, in-situ
conditions, elc.) or differences in lhe design of Lhe lesl facilily. For
example, Lhe perched waler tesl for Lhe Nevada Nuclear Waste Invesligalions
projecl {NNWSI) and lhe brine migration lest for Lhe Salt Reposilory Project
0ffice (SRPO) are not planned al Lhe other siles due lo Lhe sile-specific
nature of the phenomenon being invesligated. The design of Lhe shafts to Lhe
exploratory shaft facilily at the Basall Wasle T<alalion Projeclt (BWIP)
prevents the mapping of the shafl walls. The shaflt will be blind-drilled, and
the shaft liner installed while the drilling mud is still in the shaft, thus
preventing direct access to the shaft wall.

As part of the site characterisation plan, detailed test plans and
procedures are being written for the test at each site. In addition, quality
assurance procedures are required to Ynsure the test data is accurate,
reliable and traceable. Consultative drafts of test plans will be reviewed by
the NRC and representatives of the States and Indlan tribes In the first
quarter of 1988. [lhe test plans may change based on review recommendations or
to reflect modifications in the information needs and strategies chosen to
resolve the various issues.

DEFENCE WASTE DISPOSAL PROGRAMMLE
DISPOSAL CONCEPTS AND APPROACH . DEFENCE WASTES

The Experimental frogram for the Waste Tsolation Pilal Plant (WIPP) has
been devcloped by Lhe Neparlmenl of fnergy (DOf) Lo address those lechnical
issues that concern the <afe disposal of Defence Transuranic (TRU) Wasles and
Defence High-Level Wastes (NHIW) in underground storage rooms [3]. This
programme Involves lechnology develnpment through lahoralory and Lheoretical
studies and in-situ testing conducled in representalive wasle «lorage room
configurations for both the ambhient (for TRU) and healed (for DHIW) condilions.

IN~-STTU RESEARCH AND INVESTIGATIONS

lechnology development studies since 1975 have been investigating
phenomena assocliated with radioactive waste emplacement in a rock salt
environment, and have produced response models and predictive techniques using
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avallable laboratory and theoretical data. The in.situ testing programme at
WIPP has bheen developed to evaluate these models and predictive techniques
through full-size experiments in the actual host rock. The first portion of
the in-situ tests {underway since 1984) are without radioaclive malertals and
use clectric heaters to s<imulate heat. generating waste where applicable. The
second portion of the in situ testing programme, scheduled for the early
1990s, will include the use of actual radiocactive wastes and other radloactive
sources.

The in.situ testing programme includes analyses and evaluations of data
obtained from in situ measurements that provide an understanding of the actual
behaviour of salt surrounding full-size storage rooms while undergoing creep
closure due to overburden «lresses and thermal loadings from waste
containers. Dala dnalyses and evdalualions also perlain Lo lests that are
designed Lo measure TRU and DHIW conlainer performance, malerials inlerface
interaclions, and engineered harriers and <eals performance In an aclual <alt
environment. These Lleqls are expecled (o provide a beller understanding of
the phenomena, provide in-sily data to validale models and theoretical
studies, and demonslrale the hehaviour of lhe <all, waste packages, and
enginecred barriers and seals in an actual underground sall environmenl. An
underground layout of Lhe in ity Llesls al WIPP in i1lustraled in Figure 22.
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Figure 22. In-Situ Tests, WIPP
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(2)

(3]

Hanagefizl},#ﬁ\. 1, 1091. p. 365,
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{(5) Domonstration | Tuff NS 1 fvaluate rock-mass res-
Breakout Room Test, ponses to mining cf focts
T LSt )
?ﬂ«!",d“ { BWIP A abave; Lo confirm (2]
; ability to develop
: stable excavated open-
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! SR S SRS SN
!
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Drift -Mining Test 5 models.
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i permeability measurements {23
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(6) continued
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I PURPOSE Of 1151
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ted rock zone.
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models.

Validate rock -stress
response models under
ambient tesperature
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Obtain information re-
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stability, waste
cmplacement and
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Obtain data to predict
mechanical eavironment
surrounding waste
containers.
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PRISENT STATNG/
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floom-scale enlarge
ment/mine by test, to
monitor rock dis .
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changes and hydrau -
lic conduclivity
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-LRENCES
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for gross rock charac-
teristics and fracture
variabiltiy in order to
45515t extrapolation of
structural and strati-
graphic conditions.

Determine oxtent of dis-
turbed rock zone and
excavation -induced
stress distribution,
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RCEERLNCES

Log

TEST NAME ROCK 1Y1't “1n/z mMmeosk of 1151 DLSCRIPTION/
PROJCY PRI GENT STATNG/
O RATOR
{1) continued Salt ML) tnvestigate extent of
disturbed fone, as in. _:
Popot Lo decisions on
; | barkfit Zeeal miterial !
; characteristics. :
(8) Seismic Tuff NNWS Oblain grolongic dita. Seismic refraction/
surveys retlection studics.
Buasalt RWIP Characterise test site | Sciumic refraction/
and damaged rock zone refloction studies (2]
{cross-hole seismics). | also to be conducted.
Salt SRPO Obtain information in
basic geological/gro-
mochanical site condi-
tions, and mochanical
conditions of reposi-
tory rock mass.

(9) Caliperr Log Tuff NNW" ] fvaluate formation

dmige and monitor (2}

i changes in borchole

f diametor. !

11 ]

| Basalt Wl As above
Salt SRPD As dbove; information

used Lo estimate de-
format ton modulus.

(10) Ganma-density Tuff WS ldentify differences in| Measuroments of [2]
lithology, stratigraphy{ apparent bulk density.
and mineratogy.

Bacalt BWIP As above
Salt SR As above
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1151 NAML ROCK 1Yt S1/ PURMOSE OF 115 prscrIrion/ l RIIERUNCLS
Monce PRESINY STATLSY
OPERATOR [
(1) Sonic log Tul f NNWS L betect changes in Yitho.  } i
logy and stratigraphy, :
porosity and dynamic ' 2]
aoedu s :
- - . . .. . - - - - - - - - _}I
Basall BWIP As above !
Salt SRi'0 As above; as well as
location of fractured
zones and prosence of gas.
(12) Neutron- Tuf?t NNWS T Dotermine moisture con-
apithermal Neutron tent and bulk porosity. [2]
Log
Basalt BWIP As ahove
Salt SRIQ As above
(13) Fluid Tuff NNWS1 Detect occurrence of
lempoerature Log perched water 2ones.
............. O (2]
Basalt BWIP Determine source/direc-
tion of groundwater in-
flow to borcholes.
Salt SRPQ s above, a5 well as
cstimating temperature
gradients with depth.
14) Electric Tuff NNWS 1 Identify anomalies/
urvey discontinuities.
------------------------------------ 2]
Risalt BWIP As above
Salt SRPQ As above (brine
pockets).
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TEST NAML
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Monitoring !

i Saly
|
i

(16) Shaft | 1ure

Convergoence Test

Salt

ROCK 1YPy,

e e e e e ¢ e

S1t/

(RIS AW

BWIP

S0

PURPOSE OF 1041

Monitor dynamic response

of various geologic unit

Obtain informition on

potential scismic
hazards.,

DESCRIPTION/
Pl STNT STATIG/

OPLRATOR

S.

+

RCFERENCES

(2]

NNWS T

SREO

Dotermine horizontal
stresses.

Lvaluate relaxation
phenomena as they apply
to material character-
isation/shaft design.
validate models, or re-
finc engincering design.

(2]

(17) Hydraulic Basalt
Fracturing Stress

Test

BWipP

_______

Confirm ecarlier surface
test reosults,

Assess stress changes
resulting from excava-
tion of ESF and heat
10ads applied during
cortain tests.

Madel validation and
design evaluations.

(2]

(18) Plate-loading luff
Test ;

Basalt

NNWS1

Assemble data base of
deformation modulus
measurements.
Dotermine large-scale
deformation modulus.

As above

Used for performance
dassossment sensitiv-
ity analyses, and for
extrapolation to ad-
jacent rock masses.
Used to quantify
4anisotrophy/fractur-
ing cffects on rock
mass deformation

properties.

(2]
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PURPOSE OF 1651

DESCRIPYION/
PRESINT STANIG/
OPLRATOR

RCFERENCLS

(19): Borehole - Basalt HW1P } As above
jacking Test - EREEE - - . ()
Salt SR i As above
!
(20) Slot- Tuff NANWS L Determine field-scale {2]
strength/Flat compressive bearing
Jack Test strengths, for compar-
ison to laboratory
measurononts,
.- U e -
Basalt BWIpP As above
(21) Underground | Salt SRPO ldentify possible brine [Based on density (2]
Gravity Survey inclusion and fracture |variations.
zones.
(22) Rloom Backfilll Salt SArp Obtain field data for (2]
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behaviour of backfill
material.
Validate predictive
i thermo.mechanical models
(23) Boring Tuff NNWS 1 5 emonstrate boring- {2}

Machine Test

machinc technology to
bore long horizontal
wiste -canister omplace-
mont holes,

o7 &



B HYDROIOGIC
CHARACTE RISATION
IESIS

(1) Matrix
Propertly lest

|iﬁXX 1Yt

Tuff

Basalt

11t/
PROJECI

NNWSE

- e e~ -

UNTILD STATLS

terw
1Dl

Netermine magni tudes/
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hydraulic conductivity,
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(2]

(2) Intact-
fracturc Tost

Tuff

NRWS1

tvaluate fluid flow/
chemical transport pro-
perties of single, un-
disturbed fractures.
Calibrate, test and
validate fracture flow
models.

Determine hydraulic
properties of rock zoncs.

As for NNWSI and BWIP.

{2}
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Octermine the hydrologic
conditions under which
fracture and mitrix
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mplicement
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Nl RENCES

o

Determine validity of
contimmm hypothesis for
fluid flow.

f:valuate excavation
effocts.

As for Infiltration
lest

(2]

NEWS T

Dotect vertical move-
ment of water in the
unsaturated sone.
Lvaluate potential for
latera) movoment of
wWiter.

tvaluate excavation
cffects on hydrologic
properties.
fvaluate hydraulic pro-
perties of disturbed/
undisturbed rock mass,
Lstimite directional
hydrologic propertics

of surrounding rock.
Determine hydraulic con-
ductivity profiles and
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Test will provide
data on tortuosity,
cffective porosity
and the unsaturated
zone.

2]
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!
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Salt
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groundwater flow into 1t

Large underground open
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boundary conditions for
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bations.

fstimite resistance
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fvaluate recharge
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composition/physical
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Assess redox conditions,
and chemical/particulate
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qroundwater.

(2]

(8) Tracer Test

Tuff

NS 1

Determine vertical flow
rates through unsatur--
ated zone to water table.
Determine extent to
which nonsorbing tracers
diffuse into water-
filled pores of tuff,

Quantify cffective
porosity, dispersivity
and solute rctardation.
f.stimate hydraulic con-
ductivity/specific
storage for msterials
within discontinyity or
permeable interbed.
Assess applicability of
the equivalent porous
media approach to hydro-
logic characterisation
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Dotermine apparent. per -
meability of coment
grout, and the success
of shaft liner system.
Oetermine bulk density
and bonding character-
istics at interfaces.

Groundwaitoer flow
measured in radial
borecholes at incre-
mental distances
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Ultrasonic geophys-
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(2]

(10) Roum Seal Basalt

Test

t.valuate design and
instaltlation performance
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short-term construction
aspects of seal perform-
ance,

Validate hydrologic
models.,

(2]

(11) Borechnle
Seal Test

BWIP

SRPO
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above, for borcholes.

(2)

(12) Brine Salt

Migration Test

SRPD

fvaluate brine migration
in vicinity of waste
canister cmplacoment
holes.

Validste associated pre-
dictive models used for
performance dssessment.

(2]
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thermomechanical models,
Provide canister
corrosion data.

s b
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1EST NAML

(2) Canister -
scale Heater Tost

ROCK 1¥YPE

Tuff

Basalt

stits
ROJLCY

UNLILD 181D

e e wasine mra

PURPOSE OF TEST

DESCRIPTION/
PRESENT STATUS/
OPERATOR

An above for NNWS1

Aq above for BWIP,

As above for SRPMO.

as

Will include moni -
toring radon/radon
daughter concentra
tion accumslation

a function of

heat load.

ACEERENCES

(2)

(3) Small-scale

Heater Test

Tuff

t.valuate thermal behav-
iour of welded tuff.
Monitor possible migra-
tion patterns around
heater.

Verify laboratory-field
scaling assumptions by
evaluating thermomechan-
ical expansion parallel
to the heater.

Obtain data for heat
transfer analyses to
predict temporal tomp-
orature distribution in
repository.

As above for BWIP

- e e e wm s m e o e e

- e b e s o ew e e

f2]

(4) ticated Block

Test

Tuff

NNWST

validate 3D deforma-
tiona) and tomperature
models.

Determine dependency of
fracture permeability on
stress and temperature.
Monitor changes in mois-
ture content distribution
as a function of temp-
cratuyre and position for
performance assessments,
Evaluate potential of
cross-borehole measure-

£2)

- 32 -



1EST NAML:

(4) continued

‘OCK 1YPL.

|
e et
|

1 -

Rasalt

S/
PROJLCY

BWIP

pURPOSE OF 1EST

nments for mnitoring
mechanical and hydro -
logical changes

Determine effect of
Ltomperature on host rock
deformability.

Study thermal/thermo-
mechanical properties of
host rock.

DESCRIPTION/
PRLSENY STATUS/
OPLRATON

REFERENCES

(5) Room-scale

lleatler Test

Salt

..............

Evaluate thermomechan-
ical responsc of full-
scale repository room,
and room stability
cffects.

validate predictive
thermomechanical models
used for design and
performance asscssment.

ot et ot i o it e e e = s e 0 e e s s e o

[2]

D. THERMAL/
STRUCTURAL
INTERACTIONS:

‘Loading Test

[(1) Roam Therma

Salt
(Redded)

Wastie
l1solation
Pilot Plant
(WIPP)

Address technical issues
of underground stability
and rock deformalion,
Understanding/demonstra-
tion of behaviour of a
full -sized Defence High-
Level Waste (DHLW) stor-
age room (structural
stability; extent of
heat transfer to host
rock and effects on

room deformations).
Validate predictive
models and techniques.

- e s me m e m e om -

Rooms (5.5 x $.5 m)
reprosont a refer-
ence storage room
with waste canisters
vertically emplaced
in the floor,

US DOE; Sandia
National Laboratories
(SNL).

(3]

-1 -



1651 NAM.

(2) DLW Dvertest

of Thoermal tffects! (Bodded)

PURPOSE OF TLGT

fvaluate offects of high
heat on storage rooms,
and on the structural
stahility and waste en.
capsulation potential o!g
storage roams.

validale predictive
techniques for acceler-
ated thermal conditions.
(valuate long -Llerm
effects of heat and room
closure on crushed .salt

backfill.

1S 00F; SN,

OPERATOR

RECLRENCES

(3}

(3) Heated Pillar
Test

Evaluate response of a
large rock mass, and
validate predictive
madels for response
under stress and
thermal loadings:

- Behaviour of room and
pillar as a result of
salt creep

~ Mechanical properties/
failure modes,

Comparc datda to labora-

tory-modn) pillar test

data, and to data from
other salt mines.

11 m diameter salt
pillar surrounded

by heater blanket.
Geometry permits
cvaluation of struct-
ural finite-clement
codes by using an
axisymmetric 2-0
model.

US DOk; SNL.

(3]

(4) Geomechanical
Evaluation

ROCK 1YPL 34172
TROMLCI
I SR S
!s.m wiep
i
!
|
!
salt wipp
(Bedded)
]
]
|
: i
i H
i ?
f i
salt wipp
(Bedded)

tvaluate beohaviour of

different drift cross-

sections and gecometries,
and validate models/
codes to predict
responses:

- Effects of room geo-
metry on creep deform-
ation of 2-D drifts

- Response of 3-D drift
intersection and the
validity of using 2.0
models.

-3 .

Phased mining of a
long 2-D drift, a
3-D drift inter-
section and a wedge-
shaped salt pillar.
Wedge pillar design-
cd to fail in order
to study/define
failure mode from
observations of acou-
stic emissions and
deformation measure-
ments.

(3]
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TEST NAML

e mmem e e e e = e d

() continued

(5) In-Situ
Stress lost

!

iOCK TYiL

!
Salt !
(Bodded) I

St/
rROM C1

wiep

UNTILD SIANLS

verity techniques for
developing drift designs

ne ralsB KIA R }
nEsSCRIM

PRESENT STATUS/
OPfRATOR

U5 DOF; SNL.

L o e e e ——.

Verify hydrostatic
stress states assomed
to exist at site, and
compare in-situ stress
data with laboratory
data.

series of long bore .
holes driltled hori .
zontally along the
axes of drifts to be
oxcavated later.
Hydrofrac tests
conducted.
Fluorescent dye add-
ed to hydraulic
fluid to facilitate
measurement .

Us DOE; SNL.

(3]

(6) Clay-Seam
Shear Test

Salt
{Bedded)

wire

Lvaluate reltevant res-
ponsc and stability
characteristics of the
test rooms:

- Determine the offect-
ive friction cocffic-
ient of ¢lay scams

- Comparc laboratory
And in-situ data

- tvaluate calculated
displacements along
clay secams,

US DOE; SNL.

(3]

(1) Acoustic
Emissions
Monitoring

Salt
{Bedded)

wiep

fvaluate salt fracturing

and dovelopment of pro-

gressive failure of a

salt pillar:

- Timing of yielding and
fracturing

- Failure mode

- Ultrasonic velocity
of salt.

US DOE; SHL.

(3]

B S U e P
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TEST NAML ROCK TYPE | STt/ PURIOSE. OF 1EST 0F SCRIPTLON/ RLFERENCES
PROJEECH PRESTNT S1ATHS?
OPFRATOR
E. PLUGGING AND Measuroments of 1) char-
SEALING: acteristics ot formation
T MNuid flow, and 2) mat -
crial performance for
restricting fluid tlow
through minmade openings.
(1) Permeability wipp Lvaluate fluid flow Wil examine perme . (3)
Measuroments characteristics, potent-[ahility/porosity,
tal accuomulation and permeahility varia -
dissipation of waste- tions with distance
generated gas, and from the mined face,
influence of the dis- and influence of
turbed zone. interspersed clay
and anhydrite seams.
Us DOL; SNL.
(2) Plug Test WIPp fvaluate long-term dur- |Plug materials (3]
Matrix ability of plug material {(grouts, concrotes,
in host-rock environ- salt mixtures)
ment : placed in borecholes
- Interactions and geo- land subjecled to
chemical stability of lambient, wet and
candidate plug ‘thermally elevated
materials lconditions.
- Emplacoment techniques jUS DOE; SNL.
- Post-test laboratory
investigations of
samples.
(3) Borechole wirp Assessment of material  |US DOE; SNL. {3}
Plug Test type and omplacoment
technique appropriate
for plugging and moni-
toring plug performance
in decp boreholes:
- Sealing performance
- Interaction of plugs
with host-rock
- Emplacoment tochniques/
procedures
- Stability/durability
of recovered plug
materials,

-3 -



1551 NAML

(4) Cas lesting

B T

ROCK 1viL,

51107

rroJLcl

wWire

[OURR I

UNTIED SIATES

ot e s 4 A S A Sl o am pm et 20

PURPOSE OF 1151

Characterisation of

nalurally occurring gis
(nitrogen) entrapped in !
the host - rock.

fvaluate impact of dis- |

coveraed gas on opera-
tional safety.

Determine gas pressure,
void volume and geometry
and gas composition.

MSCrRIPYION/
PRI SINT STATHS/
OPTRATIOR

RLTERENCES

(3]

(5) small-scale
Seal Performance
Tests

Salt
(Bedded)

wire

Lvaluate emplacemont
tochniques and in-situ
performance of candidate
snal materials.

f.valuate structural beh-
aviour and geochemical
interactions of the scal
materials/host -rock,
Lvaluate time-dependont
and sealing cffects of
the seal/host-rock
interactions,

Dovelop and validate
predictive techniques
and mdels,

Us DOE; SNL.

(3}

(6) Large-Scale
Scal Performunce
Test (Bulkhead
Test)

Salt
(Bedded)

wipp

tvaluate and demonstrate
performance of a full-
stzed seal enplaced in
a drift-like configura-
tion.

Address emplacement
techniques, structural
integrity and fluid
flow restriction
capability.

Validate flow and
structural models.

Current sea) design
concept consist of
1) a bentonite
centre core, 2) a
salt-brick and mor-
tar support struc-
ture and 3) cement-
itious material on
both ends.

US DOE; SNL.

(3]

-~ 37 -
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o pemm i e e mamn o mmeem e

()) Backfill
Caplacoment

ROCK 1YPE

Salt
(Bedded)

|
SIie/
Mo cy

wirp

rURPOSE. OF 1151

Lvaluate and dononstrate
full .scale backfitl
emplacoment techniques/
equipment,

Delermine achievable om.
placoment consalidation
of candidate backfill
materials for use in
model ling and structura)l
analyses.

Determine structural
interactions/fluid flow
performance of a back-
filled storage room.

SCRIPYION/
PRESINT SIANIS/

OPLRATON

Crushed -salt based
backfil) in storage
rooms.,

Us DOF; SHI.

RCIERENCES

(3]

(8) Moisturo
Transport and
Release Tests

Salt
{Bedded)

HI 'lp

Develop predictive
models for moisture
transport, release and
accumulation:
Characterise/mode]
movement of naturally
occurring moisture in
the host-rock.

- fvaluate quantity,
rates and chardacter-
istics of moisture
relecase to openings as
a function of temper-
ature and time.

- e - et et et <1 n

Moasuring moisture
rclease to both
hecated and unhcated
borcholes drilled
in test rooms.

US DOE; SNL.

(3]

F. WASTE PACKAGE
PERFORMANCE :

Medsuroments of near-
field cffects adjacent
to waste container to
evaluate durability and
containment integrity

of the waste package.

s e e e s e s e m am wm m e m e e A e a a4 e e em e e

I T



TEST NAML ROCK 1Y% S1tL/ PURPMOSE OF 1RSI - DLSCRIPTION/ REFERENCES
: PROJLCT PRESLNT STATUS/
' OPLRATOR
(1) Simulated Salt Wi tvaluate performance and [taplacoment of 18 (3]
DLW Technology (Redded) containment integrity of [full-size simulated
Lxperiments W packages in a non- (DLW package in
radinactive environment, boreoholes.
; Evaluale interactions of {Some containers in-
; waste containers, back- jtentionally defected.
i f111 miterials and host |US DOE; SNL.
rock.
(2) Materials Salt f wirp fvaluate various waste fUS DOE; SNL. (3]
Interface Inter- | (Bedded) forms and package mater-
actions Tests ials as they interact in
a relevant brine and
thermal environment:
- Performance of non-
radioactive DHLW
glass (DWPT)
- Compare DWPF perform-
' ance to other waste
i glasscs.
: Develop technical data
base.
(3) Simulated CH | Salt CWIrP Lvaluate durability, CH: Contact-handled. (3]
and fit 1RU (Bedded) ¢ corrosion beohaviour and [RI1: Remotle-handled.
Technology i crushing resistance of  [{US DOE; SNL.
Experiments waste containers.

Cvaluate interactions of
the waste containers
with soveral backfil)
materials, and the mi-
gration and sorption of
non-radicactive chemical

tracer migration by
those backfill materials.

-39 .
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1051 NAML ROCK 1YP1. RIS Mmrost. of 1RS1 PESCRIPIION/ R ERENCLS
PO PIEATLNT STATUL/
OPLRATOR
(1) Wiy Salt wirp fvaluate near field 16 be conductind in [3])

radionuclide migration jearly 1990s,
(waste--form leaching Us DOL; SNL.
rclease).
Conduct/cvaluate the
safe handling and retri-
eval of radioactive
materials,

Evaluate moisture-
rclease phenomena and

cf fects of radiolysis un
waste package materials
and backfills.

Verify phenomenological
and predictive models.
Evaluate cost cffective-
ness of waste package
and backfill designs.

Radivactive Tests | (Bedded)

- 40 -«
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