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Lateral boreheles will be drilled fron within
the shaft as part of the radial borehole tests
(13 levels) and the shaft convergence tests,
(3 levely),

Mapping of the drift kll will docwment
the Jateral veriability and lithologic
continuity along apprevisately 100-a
erposeres in several directions fron
the shaft. The extent and matwre of
the fractures is of interest and
inforaation will be used to hel
dict the adility ef the host rock to
isolate and contain meclesr weste ad
toward predicting the retrievadility
of that waste. The data will be coe-
bired with fracture-smping fron the
shaft to detersine the three-dioen-
siom) fraclire metwork, Infillimg
wirerals will alse be collect for ise-
toric dating for estiesting tectemic
rates,

The lateral cores are planmed

te explore the geology within

the waste-esplacevent level
beyond the drifts. The stractersl
ad lithologic contimvity within

. and owteide of the bleck will be

stedied ay/well o3 the natere and
conditions ef favits, fracteres,
and Litiophyssl cavities, These

Poreholes vill be érilled in ES-1
through portholes fa the shaft cesing
to provide deta on the shaft seal, the
disterbed rock zene, erewnéuater
inflow, rock suality, and shaft statien
stebility, The boreholes will be
oriented horizontatly end st 20 degrees
below horizontal.

R sajor portion of the sepping will be

done concurrent with construction ef

the facility. The mapping will conten-
trate on geolovic festeres thet might

be chscured by the support systess ond

these festeres that sight effect ste-

blity and/or groundwater inflows,

The recorded data will inclede a dia-
crigtion ef the reck incleding type,
orientation, alteration, and spacing of joints,
the intraflow structures, groundwater intlow
rate, ovigin and lecation, tectonic ferteres,
and construction cbservations. Reck samples
wil] also be collected,

Lateral cored borehates will be drilled
to previde geoloyic, hydreleyic, and
peophysical data en the area serrounding
the ESF, The boreholes will mtend 1000
feet beyond the ESF,

Several cored boreheles will be drilled

within the ESF ghaft st selected herizons as ouor
of the saonling, testing, and (netrysentation
plan.  The core heles will be less then 100 ft,

The wepping activity is desiqred to

assvss and record the Jitholegic character-
istics, structersl discontimvities, and the
presence of brine or weter pottets, The dats
will atso be wsed to confira the eeologic
conditions inferred from surfoce investigations
and te select representative lecations for in
site tests, The date will also be weed to

logk for evidence of tectonic activity and to
feteraine the extent of sen sede disterbonce,

The érilling and ssociated core srwpling

and logying allews for direct ebservation

and testing of the rock in srees that will

net be reached by the exsloratery drifte,

The coreholes previde inforastion on swbserfece
litholoyy and strectere, provide core sempies
for testiny, and allow for aqvecus and geseons
seople collection, The coreheles will be

100 #t, In Jength or less,




Porehole Condition/Convergence
Monitoring

C
¢

Overcore gtress tests

Desonstration breatout roos test

Sequential drift-nining test

P Draft Version 3.0

)

tx}

x}

(11

1)

tx)

i

i)

data will add to the sbility te
extravolate the resulits of in sits
tests within the exsloratory shaft
to the rest of the repository,

Shaft, drift, and borehole conversence will be
eonitored in selected instrusentation heles,
and devonstration “tests® of the large diaveter
(34 in.) horizoatal boring machine, Hole
stability, conversence, and related rock
sechenics and engineering paraveters will be
sonitored a3 elesents of the boring test.

The chjective of the overcore tests is

to deternine the conslete in situ

stele of stress sbove, within, and

below the repesitory host rock in

that portion of the wnsaterated

tone penetrated by the ESF. Knowledse of
the in situ stress is necessary to optieize
the desien of the resository snd to evaluate
the stadility of excavations and emgineering
stractures. The stress inforstion is also
needed for imput and boundary conditions
for_geonechanical models used in repository
perforaence assesseent,

Monitoring the bebavior of wnder-
eround excavations is the sost
relisdle aid in wnderstanding the -
behavior of & rock sass for advanced
design and construction evaluations,
The DR tests will be wsed to evale-
ate the rock-sass responses to effects
of sining for perposes of defining
bounds of the saterial response so
desioned-oriented information can be
vsed for extragolation throughout the
block. The rooes will also be used
for other in situ tests.

The 52% test wil) be wsed to (1) vali-
dite & geovechanical sodel to esta-
Hish predicitive capsbilities for

R
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A grototype canister hole will be drilled to
provide inforsation regarding the stability of
canister holes under ashient conditions, This
assessaent will atfect waste peckage design and
eoplacesent functions and should provide
sretiningry information on the meed for 2
canister hole liner prior to waste esolacesent,

Prelistnary estimtes of the principle hori-
zontal stresses within the preferred candidate
Rorizon wsing hydraelic fracturing indicate high
horizontal stresses, Considering the iaplication
of stress for stability and cowstractidility of
openings, the need for in situ stress data will
be given & high priority ranking seowng €5
geonechinics meeds, Overcoring will be the
principal sethod of obtaiming in site stress
data, Stress data is alse needed for sunerical
and espiricel sodels,

§

The breakoet will sresent excovation comditions
for which there is no tnown precedent in
colusnir Basalt due to the sagnitude of the

in wite stresses, Geosechanics data will o
collected to detersine whether openings cos be
excavated in an atceptatle manner,

A roos-scale enlargesent/nine-by test will be
conducted to sonitor rock displacesents, stress
changes, end hydraslic conductivity change

Rirect inspection of boreholes will be per-
foraed ta detect the presence of any sechanical
conditions, sech 2s spelling, separation or
offset of discontinuities, selution/deposition.
etc., that are not secessarily predictable by
suserical or sther tyses of anslvses, Dorebole
tonvergence aonitering will be wsed te ohserve
the tize-fependent behavior of the rock sass,
especially at the interface of discomtinvities,

These tests will be wsed te seasere the abeslute

. stress of elastic streta, They will be conducte

in the sheft and possitly in vertical bereholes
fron the ESF. The technioue is mot switeble
for stresy sessurenent in the galt strata which
exhibits a cosplex irelastic tiee and tesseratur
dependent behavior,

A Facility Mechenical Response Test will be
perforaed to oonitor the safety and stadility of
the coening, te measure stress-deformation

Itise behavior of cpening for valideting -
sodels, and to validate or refine the drsign

uf the support, opening shape, lavout, etc.

The effects of variztions in seologic conditions
on stress and deformation of excavations will be
assessed and critical aseects of geolosy, con-
ahility ond opening and sepport behavior will b
identified, The data will help to assess the
shility of the site te iselste radiouctive
m‘!.

Bata fros this test will be weed to
validate qrosechanical sodels wsed to
prefict the rock sass response ender




(

( ns hole seismic test

Seisnic Serveys

( Caliper log

C

Bisss-gaeme density Inyg
Sonic log

ﬂi Oraft Version 3.0

x)

fx)

x)

ix}

{2

11}

i)

)

{x)

)

desien activitiess (2) define,

lisits for the celored zone wsing 22~
aleratory boreholes and sechanical
sepsureaents; (3) improve sining
evaluationsy and (§) relate air and
witer pergeability seaserenents to each
other for reference in byfrologica)
caleutations,

Vertical seiseic profiling is planned withia the
ESF and will provide calibration dats for gross
rock characteristics end fractwre variability
through the penetrated interval adjacent to the
openings. Cosparison between this dats and
calibration data collected at other locations
across the Yucca Mowntain Mlock will provide

the seans to confidently extrapolate structwral
ad stratigrashic conditions between surface
drilled boreholes.

Seiseic refraction and retlection studies
will be perforsed in conjenction with other
seologic stedies,

Caliper loas will be sede to eveluste the
forsation desege and ammitor changes
in the borehole diseeter,

These tests peasure the apprremt ik
density of the rock and are wevd to

te identify differences in the Lithology,
stratigraphy, and siveralogy.

The sonic (acoustic) tests will be wsed

to detect changes in the lithelogy and
stratigraghy, the porosity snd dynenic
sodulus,

sround the alienerst of a resository-scale esen-
ing a3 it is extended and enlarged to prototvpe
disensions, The test resulls will be wsed to
ostieize excavation technigues and supgort
resuiresents sad to minteize the distorded

rock 2one, The eonitored behavior of the
opening will alse be used for comparisen with
nusecical sodeling results to beild confidence
in the codes and sodeling sethods being wsed

for desion,

This test is considered ta be 3 patentially
optiayn sethod for investisating the spatial
viriation of rock sass deforsability, The
test will be ysed to detersine the extent of
the disturbed rock zone end excavation-induced
stress distribution. The results vil) be
cospared with other tests to verify the

test sethod, .

Cross-hole seisnic sarveys will be done te
characterize the test site and deszoed reck
rone, Seissic refraction and reflection studies
will also be perforsed in conjunction with

other geologic stedies,

Calipers will be ysed ta deternine the
location of barehele brezksuts and
changes in the borehole diseeter,

Tests will be wsed to record the
spparent bulk density of forsstions

by sonitoring geesa rays backscattered '
froe }n forsation,

The scoustic wave train provonated by
an scoustic soerce is vsed to deternine;
the bulk poresity, i
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asbient tenperature confitions, The data wmil;
2lso provide a bavis for adéressing guestions
related to the strycteral stadility, sefety
dering constrection, meste esplacesent, and
retrieval, Fimally, the test prevides data
to predict the short~, internediste-, and
lJong-tera nechanical enviroseent surrounding
the waste conisters,

The cress hole seiseic test is planeed to
investigate the extent of the disturbed zone,
for rock sass cheracteristics, and the
characteristics of the dackfill or seal
aterials.

Seivaic surveys provide busic geolesical
and geosechanical site inforestion such o
boundaries between stratiorashic wnits,
strecteral festures, and the eechamical
condition of the repository roct ssss,

Caliper logs will be sade to eveluate the
forastion desage and sonitor changes

in the borehele disseter. This inforsation
wil) also be psed to estivate the deforeation
sodelus aof the reck.

These tests srature the apparent bulk
density ef the reck and are wyed to

to {dentify ditterences in the lithology,
stratigraphy, and wineraiogy,

The sonic lacoustic) testa will be vied
to detect changes in the litholegy and
stratigroshy, the porosity and dymenic
eodulus, the lecation of fractured zones,
and the gresesce of gas.
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The tool is wsed to determine the
soistere tostent and bulk porosity
of the rock serrounding the borehole,

This test will detect the presence of perched
water zones §f they are 1ntersected by 2
borehole,

The electrical survey will be vsed to identify
anonalies,

Seiseic sonitoring in the €SF ix beiny
discussed but it §s mot vet certain that it
will be needed, Therefore, this type of
eonitoring is not planned ot this tiee, A
surface seiseic sonitoring system is already
in place,

The convergence test will be used

to determine the horizowtal stresses
on the shaft for sreliminery site
characterization, to neasere the con-
vergeace of the rock mass into the
excavated cevity to evaluate relan-
ation phenoasna as they apply te
seterials characterizations and
shatt designs, and to sonitor the
loading of the shaft liner for
perposes of tonfireing desim
assueptions,

The fractured natere of the welded tuff at

the MWVST site sabes it diffrcult te design
a hydranlic fracturing test that will give

semingful (high confidence) data.

The toul is wsed to determine the
soistere content aed bulk porosity
of the rock surrounding the horehole.

These tests are used to detersine the source
and direction of circulation of eroundwater
inflow into a borehole,

Single point resistivity logs will be wsed to
deterpine the discontinvity characteristics,

The seiseic eonitoring study will be vved
te sonitor the dymawic resyonse

of the various geolosic mits

#nd calculate the interaction beteeen
these waits. The sonitors will alsa

be used as part of the mine safety
prooran,

Constructing the shaft by blind boring prevents
conducting convergence seasuresents during
coastruction. The need for post-tomstruction
sonttoring is being evaluated at this tine

but none is plenned at this tise,

Hydravlic fracturing tests will be perforeed to
confire earlier surface test resulls and for
cosparison with overcoring test results, The
hyédravlic fracturing sethod also will be vsed to
ren tests in the exploratory doreholes at loree
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This infersation will be used to estieate
changes in Lithology, stratigraphy, end
nineralogy, poresity and water content.
and the presence of fractures,

The {luid tesperature log data will

be wsed to identify possible water sgvesent
and for estinseting the tesperature gradient
with ¢opth,

The electrical servey will be used to identify
ssosalies svch »s brise pockets, conductive
tones, fault and fracture zomes, and brecia pioe
in the rock szss surrounding the borehole.

The seiseic sonitoring stedy provides

inpet te the seiseic design of the resository
and inforsation on poteatial seiseic hazards
turing the 1ife of the regositery,

Shatt cenvergence will be sonitored for sefety
and to assess the stebility of the openim.

The stress-deformation/tise behavior of the
opening will be wonitored to validste models

and validate or refine the desion of the
swpport, opening shape, Jayout, etc, The efferts
ot variations in geologic conditions on stress
and deformation of excavations will be assessed
and critical aspects of geology, comstrect-
shility and ovening and support behavior wil) be
identified, The data will help te sssess the
st lity of the site to isolate radioactive
wste,

The hyéraulic frecturing tests will be uved
to assess the virgin state of stress and the
stress changes that reseit froe excavation of
the ESF and heat loads applied during certain
tests. The state of stress is a fundesental

distances from the shaft to extend the characteri- bowndary condition in eveluating geosechanical
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Inforsation froa the plate loading test

will bu wsed ta assesdle a stotisticol data
base of deformation sodulus seasuresents. This
data base will be used for performance assess-
seat sensitivity analyses, to define the
upper- and lower-tounds for the high-

and low-1ithophysal content teifs,

aod te extrapolate values for the sodules
throughout Yecca Wosntain,

The sodulus of deformation will be chtained
fron the plate loading test. Mditional
cossarative data may also be derived froe
other geosechamical tests swch s the slot
strength end desonstration breatout roos tests.

Objective is te deteraine the field-

scale comsressive bearing strengths

#d relate these to laboratory
seasuresents for use in repository

design functions. The tests provide en
estinate of the stress in the tunsel mall
perpendicalar to the direction of the slot.
The test will be performed at the weper and
lower DBR’s to assess viriationy between the
twa 20nes,

The data collected will be wsed to
study the vertical continvity of
fractores at depth and descrite the
orologic aediva in which the
repository will oserate, This will
provide a frasework for evaluatimg
the hydrologic, grochesical, and
qeorechanical test results

in order to address the concerns
of isolation, containsent, and
retrievability as they apply to the
regulations and siting guidelines,

tation to the scale of the revository bloct,

The test will be perforaed to detersine the
large-scale deformation sodulus and possidly
the creep paraseters of the rock sass. It
mil also be used 33 a sethod for puantifying
the effects of anisotropy and fracterivg on
the deforsation properties of the rock mass,

The test sethod provides a eeses of rasidly
estisating the vareability of deformation
sofulus of & rock mess at sweerows Jocatiens,

.

Seall f1at jack tests will be wsed to exemine in
situ stresses close Lo the serface of the
epening in the zone where stress relief over-
coring is not expected to prodece wseful
information, Large flat jack tests will be weed
ta determine the in situ rock sass deformadility
tor comparison with the slate besring and smill-
scale test resuits, The test is considered
attractive due to the simplicity of performing
the test (concestually) and to emhance inter-
pretation of other test data.

The selected sethod of comstruction of the
Exploratory Shaft, blind boring with édrill svd
as tesporary wall support, precledes the
opyortunity for apping and collecting sasples
froe the shaft mil.

DRAFT

response ta various Joads, Momtoring Cvenice
in stress will be used to characterize the
systea response for sode] validation and tor
desion evaluation,

_The plate losding/jacking test is not considered

appropriste for wse in salt strata due to the
large wacertainties associsted with intersreting
the data from 3 test and the hish cost to
conduct the test, The cosoler rheological
properties of the salt strata exte it difficuit
to relate the load/deformation data to the rock
sass properties,

The borehole jacking tests will be wsed
to seaswre the in sita nodelvs of
deformation in elastic strata for
thersosechamicel nadeling, and 23 a0 index
test.

The cosplen stresses around the excavation
and the rheolovical progperties of salt rewuit
in Large uncertainties, ond hence this test 1s
not plasned for salt strata,

The test sesseres the in sity shear strenath
of discontimvities in rock mass (joints,
faults, bedding planes) and will be wved to
evaluate scale effects,
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In sddition, the mineralony of ¢auits

a4 fracteres avnd the alteration o aireralony
of the various rock types is also plasned,
Vertical seiswic profiling to detect and
tharacterize fracteres near the shaft

wall vill be condected.

¥o borehole 18 plameed within the
circueference of the exploratory shaft.
Nowever, an explovatery shaft design bore-
hole has been drilled £40 feet from the
exploratory shaft Jocation, The need to
resddress the need for vertical coreholes will
prly be pecessary §§ wanticipated conditions
are eacountered during shalit sinking or if the
Jocation of the exploratory shafts change
significantly,

The 1NWST site has hed airborwe gravity amd
stgnetic surveys sade already, Based on that

data there aepearsy te be no compelling resson te

ren gravity serveys in the ESF.

This test is rot planmed at this tise. I

backfilling of the repository drifts is reguired,

beckiilling asterial design and testing will de
dore as port of the perioreance confirsation
testing.

The main purpose is to deeonstrate the. shility

of the PPN (boring machine) to bore long
horizontal maste-canister esnlacesent heles
wnder acted) subserface conditions,

Mo borehole is planned wilhin the
circosterence of the exnloratery shait,
However, an exploratory shaft design bore-
hole has been drilled 300 feet east of the
exploratory shaft location. The isformation
from this borehole is considered to by
representative of the roch mass st the
ersloratory shatt locations,

There are no plans Lo run eravity serveys because

ef the comlexity of the data mmalysis,

Rooe backiill testing will be done at the
Near-Serface Test Facility, The test dees rot

need to be done in site dwring site charecterize-

stion. Therefore, the in situ test ave mot
planned ontil the perforaence confirmstion
phase of the testing proerae.

Prodwction drilling evvigeent will mot be
available during site charpcterization testing

in the ESF, Mowever, 2 full-scale canister hole

will be constracted a8 part of the heater test
thet will grovide inforastion concerning the

ability te create an esplocesent hole in jointed

basalt and its stability ie a covister
environaeat (high-tesperaterel,
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SRP will be drilling two exploratory shalt
deyign boreholes, The cere will allew sese
deternination of the conditions to be
encountered during shaft comstruction. This
informstion when comared with the scteal
conditions, establishes the validity of
predictive acdels based on the borehole date,

The gravity servey wil) be weed to estimate
the location of povsitle brine inclusions and
fractere zomes based on variations in density,

The ohfective of this test is to devonstrate
the interactions between cruthed salt backfill
in a repesitory environsent, ts provide

field data which can be wsed to 2esess the
long-tera behavier. of the backiill material,
and to validate predictive thersoeechanicel
ml’.

Mo tesonstration of horizontal or vertical
boring techmolayy is planned during site
cheracterization,
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This test is intended to detersine
wvantitatively the ssenitudes and
associsted statistical variations of

the rock-satrix hvdrologic proverties
spprosriate to the vertical sequence

of tutfs penetrated by E5-1, Bulk
savples will be collected durimg the
ercavation of ES-1. Seecific tests in-
clude soistere content, matriz poten-
tial, persesbility, density, and porosity.
The fanctional relations detween soisture
content, permeadility, and matrix potential
will also be detersined.

The phjective of this test is te evaluate

the fluid flow end chemical tramsport properties
of single, relatively wndistorbed fracteres
wnder a ranpe of stress conditions, The dety
vill be ysed to calibrate, test. and valrdate
neserical and analvtical models of fractere flow
and as a basis for esticating the hvdvological
proserties of virjows teffs, .

The perpose of this test is te seaswre

and feternine relationships seone rock-tase
hydravlic end tramsport proserties of

the Topopah Spring welded wait, speci-
fically the hvdrologic conditions

under which fractere and satrix flew
oceurs,

-1-

Porehole cluster tests will be used

te stress a large voluse of rock to reduce

the wncertainty in seasuring the hvdrolosic
properties of the flow interior, Proserties
include large-scale hydravlic conductinty

and storativity ender variable test voluwes.

A chasber test is also planned to quantify

the groundwater flow 1ato a large underoround
opening within the interior of a basalt

flow and the large-scale hydrawlic conductivity
and sterativity of the interior. The test
will alss provide a correlation between single,
tluster scale, avd large-scale tests,

Crosshole borehale tests will be perforsed
within the cluster test doreholes to determine
the hvdraulic groserties of rock zones of
interest,

tnfiltration or inflow rates wilt be
sonitored in the horehole tests and

chasher roon test, The chasher reom test
will wse one or several sethods depending

on the inflow rates, Test metheds inclwte
constant {low rate injection, constant flow
rate withdrawal, and constint head withdrawal,
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There are po plans for a seecific matrin
proverty test, byt matrix properties will be
chtained fron single borehole hrdraulic
conductivity, crovs hele hydravlic conductivity,
borehole seal and rooe seal tests, .

Cross-hole hydraulic condectivity tests mlil
be conducted to estisste the loree-scale
hydravlic condectivity and specitic storaee
for saterials within a throwgh-going rocl
discontinvity or peravabie interbed. The test
also provides inforaation on hedraulic
conductivity and lateral extent of the
discontinuity, as well g3 the presence of
hvdrologic bownderies. The tests provide belt
paraeeter valees suitdle for perforeance
sodeling at the reoe and possibly the revository
seale,

Borehole sexl tests will O waed to eviluate
the short-tera aspects of berehole seal
desien/eeplacenent for holes drilled in the
repository herizon, Roes seal tests will be
perforevd to evaluste the rooe setl design
and construction and the short-ters sspects
ef seal perforeance, Dats for validating
hydrotegical models will alse be obtaired.




Pulh-permeadilite test )

C
C

Radiat-borehale test i)

< cavation effect test {x)

Rydrothemistry test , tx)

P <Draft Version 3.0

tx)

)

(1))

)

ix}

(11}

4 x}

The perpose of this test is to detersine the
validity of the continves hypothesis for ¢luid
flow in the fractured Topopah Spring welded

tutf wnit and to ratinste the ainieus volesetric
disensions of the rock that represents such

& continues, The test will also be wyed to
develop the capability to estinate hydrologic
properties using fracture properties and linited
hydrologic test data and to evaluate the effects
evcevation hes on the hydrologic properties of
the rock,

The objectives of this test are to detect
vertical movesent of mater in the ensaterated
tone, evaivate the potential for lateral
soverent of water along the hydrologic contacts,
and evaluate the affect excavation has on the
hydrolegic procerties of the rock syrroending
the shaft. The test will also provide data on
the tortwousity, effective porosity, and the
wnstlorated zone.

Excavation in fractured rock eay alter
the hvirologic proserties in the vicin-
ity of the opening. These tests wil)
estinate what the effects of excavating
avd lining the shaft are on the magni-,
tede and exteat of the nodificetion of
Myérslogic properties of the Topopah
Spring welded wnit.

Puryose is to drtersine the chesical
composition and physical properties of
witer occurring in pores, fracteres,
and perched zones within the wnsate-
rated zone. Pesults will be vyed to
estinite 1) resistonce tioe of witer,
2) evaluate types and sammitudes of

of cherica] resctions overative in the
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Borehole cluster tests will be wyed

to stress a large voluve of rock te reduce

the uncertainty in seasuring the hydrologic
conductivity or perseability of the rock,

A chanter test is also plasned to wwsntify

the qroundwater flow into a large endergromnd
opening within the interior of a basalt

flow end the large-scale hvdraulic ronductivity,

These tests will be wsed to provide deta
fron which the hydravlic properties of
the disturbed and undisturbed rock mass
can be eviluated. The physical proper-
ties of interest include hvdraulic
conductivity and storativaty, Fleid
pressyres in the basalt at the propesed
regesitory fevel will also be eonitored
weing boreholes eqeipped with packers
and pressere transducers, This deta
will alse be wsed to estimte the
directiona) hydrologic properties of the
swrrounding rock.

A chasber test is slamed to guantify the ex-
pected growndnater flow into a Jarge wederground
ooening within the interier of a basalt

flow and the leree-scale hydranlic conductivity
and storativity of the interior,

Brewndwater sasples ml) be obtained fros

ES testing facilities in order te sysesy the
otidation-reduction conditions end the chenical
and particulate constiteents of the growndwater,

The rove scale test (discussed shovel will
indirectly provide bulk persesbility dats
tise over a large swiate ares,

Borehole hydrautic conductivity tests

are planned to construct hydranlic conductivity
profiles and to obtain probadle ronges in
conductivity valwes for fatact rock,

The Facility Mydrolegic Response Monitoring test
will be used ta establish and/ev confirn the
boundary conditions for the site geohvérolovical
sodel, to seesere the large-scele Mydrolosic
pereseters af the repository and everburden
sedia, and to asseys the hedravlic pertorbations
(] t_ln ability of the site te isolate maste,

The ohjective of these tests is te obtsin
representative chevical end physicel data of

- the fluids in the repository enviconeent,
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unsaturated zone, and 3) evaluate
sources of recharge, tising, snd
clinatsc conditions of recharge, and
precipitation sources.

Purpose is ta deteraine the rate of
water sovesent downward through the
unsaterated one to the water tatle
bereath Yycca Nountain, A diffusion
test is also planned to detersine the
extent nonsorbing tracers diffuse tato
water filled gores of twa of the tuffs
the €5-1 will penetrate. The tests
will provide an estisate of the
diftusivity coefficients for each of
the tuffs in which the tests were per-
foreed,

The KNUST Praject is mot yet cossitted to the
reed for exotic shaft limer sesls at this tiee
dve to the fractured and unsatwrated natere of
the hbost rock, However, this geestion continves
to be eviluated and depending on the outcoee,
additiona) sesling tests ey be propesed a8

pirt of pertersance confirmation testing,

The WNNS] Project perceives no eeed to conduct a
roon seal test due to the peplacesent sethod
desion and alse dve to the expected high-
peraeadility of the fractered toff. The bulk
pereeability test, as presestly conceived, does
require that a bulkhead seal be installed in
trder to pressurize and evacuite the test rooe,
Construction of a belihead in fractured tuff

_will be desonstrated in a proposed prototype

test in B-tunmel.

The WNNST repevitory design concents da mot

-+

Tracer tests are planned in boreholes in the
tluster test snd in shaft boreboles, The
chjectives of the tests are to euastily

the effective porosity, disperstvity, ind solete
retardition of a large voluee of rock within
the flom interior (cluster test) and flew

tops (shaft boreholesi,

{
i
1
i

The growndwater inflow will be seasered in
radial bereholes around the shaft at iscresentsl
distances froe the shaft liner te etasere the
apparent perseability of the cesent erout ond
the success of the shaft liner systes, [ore
sasples of the groet will be tested for their
strength, Other tests irclude witrasonic
geophysical probing ta deteraine the bulk
density and bonding characteristics of the
cesent and steel /cenent/rock interfaces,

nd constant injection teats to deternine the
hydraulic conductivity of the cosponents

and interfaces.

Besign and installation tests only will be
perforeed during site charecterization. The
serforsnce of the rooa seal will be tested
dering the perforsance contireation phese.

Besion and installstion tests enly will be

DRAFT

Cross-hole tests wil) be vsed to obtain
lerge-scale measuresents of hvdraulic
conductivity and specitic storaee for
mterials within 3 throegh-yoing
discontinvity or pereesble interbed, The test
wil alse provide informstion on the
applicability of the equivelent porous setia
approsch ta hydrologic characterize-

tion of discontinuows salt, Fimally, the
test provide dulk valees of effective porosity
for perforaence aodeling at roes-scile o

.acale, Define comnectivity of intact rock

pore space and how it relates te diffusive
transpert of solute throweh comected pores,

This test will be perforaed at selected shaft
lecations, '

The reon seal test will eveluate the desion
of the roos seals and their comstruction and
the short-tera assects of seal perforaance.
The test will alse serve 2s a validation
test fer hydrologic sodely,

The borehole seal tests sre fntended to




Prine sigration test t)

Perched-water test Ix}

T WEER-FIELD & TMERMALLY PERTUR?ED ¢

Waste packese environsest test x}

Canister-scale heater test ix}

ML Draft Version 3.0

)

{z)

reqeire borrhole seals.

This test is mot relevest to ensaturated tuff,

The purpose of the test is te evalvate the
hydrogeology of the Calico Mills sonwelded
unit ta detersine: 1) whether water

soves through the Calico Hills by

matrix or fractere-flow. 2) whether
stroctoral flow paths are interrvpted

at the Topossh Sprieg welded/Calico

" Hills nonwelded unit contact, 3} the

potentisl for reterdation of redions-
clides migrating along fracteres by
sorption and diffusion inte the matris,
a4 1) the potential for foreation of
perched water shove or within this
wit, Knowledge of hydrologic proper-
ties of and {lex throweh the eatrix,
{racteres, and rock sess of this it
should pereit deternination of realis-
tic and defensidle hypotheses for
sechanises of flow, flow paths, and
travet tives,

The prisery perpose s to provide in-
forsation zbout the mear-field bydro-
legical, thermal, and sechamicel
environsent of the waste packeve for
¥se in pssessing the expected perfore-
ance of the waste-pactage sebsystes,

Eophasis of the test is docwmenting
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perforsed éuring site cheracterization, The
perioraince of the borehele seal will be tested
during the perforeance confireation phase,

This test is frrelevant becavse brine does not
exist nsterally in the Manford bavalts.

The MNIP candidate revository horizen lies
within a seturated sediun and, therefore, such a
test is irrelevant.

The objective of the heater test is te cbtein
direct observationa] evidence of canister

hele stability wnter elevated tewperstere
conditions and provide data for correlating
Laboratory scele and roct-sess scale thersal
conductivity and theraal evpansion coefficients,

The chjective of the heater test is te obtein

investigate the short-tera aspects of borehole
seal design and construction for the borehales
frilled in the repesitory horizom,

The chjective of the brire sigration test

is to evalvete the sigration of brise in the
vicinity of the waste canister ewplacenent pote
and validete pesociated predictive sodels

used for perforsance assessaent,

This test is epplicatie to son-ssterated c( .
and is ot applicadle te the ssterated strat,
at the Peaf Seith County site. (

<

)
(

The chjective of this test (o to evaleste

the thersowechanicel resvonse of the reck salt
in the wear-field fcanister scale) and the
intersctions hetwven the salt and the canister,
The test data will ales be esed to validate
the pretictive thersovechanical models and

‘previde cenister corrosien deta,

The chjective of this test s te eveluste
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the behavior of the reck around the
opening that eavelops the waste-packiee
systes, Temperature chanses and volu-
setric deforsation resconses te heat
fluzes on the conister scale vill be
vied ta validate sodels, the retriev-
ability sspects at high teeperature
will be evaluated, and radon, radon-
davhter concentration build-wp os 2
fenction of keat load will be

soni tored,

Phjectives are ta 1) evaluate the
thernal behavior of welded tuff with
high Lithophysal-vord contests, 2)
sonitor the possible aigration patterss
arownd the heater, and 31 evalvate the
theraosechanical erpansion in a direc-
tion pareilel te the heater to verify
1sboratory-field scaling sssvsntions.

Dbiectives of the experiaent are to 1)
validate three-dieensionsl deforea-
tienal and tesperatere sodels, 2}
seasere fractere peraeabilities and
deteraine their dependencies on stress
and tesperature, 3) sonitor changes in
the Block moistere content distritution
2% 2 function of tesperature and posi-
tion for PA data, and 1) evaluate

the cross-borehole aeasuresent
potential for somitorany changes in
the blocks sechanical and hydroloical
state,

The need for & full-scale heater test will be
based on the results of the smaller-scale heater
tests 1n the ESF and the subsequent podelling

of the theraal response, 1f a need is indicated,
a full-scale heater test will be perforeed during
the perforamce confirsation ghase of testing.

-§1-

'

direct observational evidence of canister

hole stability under elevated tessersture
conditions and srovide data for correlating
laboratory scale aad rock-sess scale thereal
tonductivity and thermal erpansion coefficients,

Theraal condectivaty proves will be '

wsed Lo cbtain & larse nuster of 1n sity’
thersal conductivity seasuresents. This
inforsation will be wsed as inpt inte

heat transier analyses to predict the
tesperatere distribution within the repovitory
with tiee, :

s

A heated block test is planned to deternine

the effect of tesperatere on hoat reck
deforashility and for the stedy of thermel

and theraosechanical preperties of the host
rock. It affords the oovortunity to test at the
rock sass-scale with a significnt deoree of

of control over bowndary conditions.

A roos-scale heater test 15 propesed 23 an
altermative test in the BUIP test progras, The
tising of the srodection of license aplication
will ot perait conduct of such a test durimg
site characterization, The wse of the test

will be invoked shonld insufficient confidence
in the podel velidation stedies reslt fren
pertorance of the suite site characterirzation
tests.
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the thermosethanical response of the roch sait
in the rear-field (canister scale) and the
interactions between the salt and the camster,
The test data will alen be used to validete
the predictive thersoeechamicel sodels and
provide canister corrosion data,

Thersal conductivity protes will be wsed to
te chtain a large neater of in situ theredl

conductivity seaseresents for predicting
tewpersture distridbetions around the repovitery.

his intersediate-scale test for investiqating
covpled thersoarchanical properties is nat plane
for the salt project, The relative continvors
matere of salt is expected te produce
resresentative preperties froe ladoratery testia
of dlecks, The results will de sciled o b0
the larger scale waste pachege heater, rood hest
and roon hackfill tests without any sajor
intereediste-ycale testing, Sose intersedrate-
stale results will be chtaised fros the ol
thernal conductivity prode testins,

The cbjective of the rove-scale hester test

is ta evaluate the thersovechimical ressonse of
a tull-sire repository room and evaleste the
roon stability effects, The test fata vill

159 be wsed to validate predictive 2

theraowechanicel nedels wsed for design and
periornince sysesseent,




