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Dear Mr, Oleont
U Ve have reviewed SD-~BWI~TE~007, Reve 0~0, “"Test Plan for Exploratory Shaft =

Phese I and Phase II,” by Rockwell Internationals We offer the following
comments for your consideration, - -

./ In our opirion, the subject plen requires substantial upgrading to provide

ressonable assursnce that the testing to be performed fn both Phase I and
Phase II can meet the gtated objectives of the plan, end that sufficfent
fnformation {s obteined to support a defensible decision on the oversll
suitebility of the gite. We ere particularly concerned that the level

of dats meeded to make an fnformed decision concerning the selection of
the candidate repository horiron for shaft breaskout may not be achieved.
What will be the basis for this decisfion? Have eriteria been established
to facilitate en fnformed judgement? In our opinfon, the proposed Phase I
testing 1o e necessary but i{nsufficient basis on which to assess the
feastbility of & test and evaluation facility.

Throughout the report the objectives consistently overstate what can be
reasonably expected from successful completion of the proposed tests.
For exemple, the stated objective of exploratory shaft~FPhase I testing
4s the in-gitu charecterization of the candidate horiron and immediate

N surroundings to resclve key site suitability fssues which could not be

~

resolved from the surface through small boreholes. It eppesars to us

that such characterigstion cannot be accomplished without Phase II in-situ
testing to define the critical geologic and hydrologic parameters that
will not have been addressed by the Fhese I testing. Such over statements
detract materially from the credibility of the plen, An mlternative is to
14st the key site suitability iesues which must be resolved and identify
the tests proposed that could lead to their resolution.

Somewhere in this plan the adequacy of the NC=-sire of the portals (n

the shaft liner needs to be evaluated with respect to fts ability to

sccept suitadble inflateble packers, geophysicel logging tools, etc.

For example, the discussion should gpecify the maximum length of such

tools that can be accommodated in the space provided by the shaft liner and
portals., 1In sddition, assurance should te provided that suiteble equipment
for hydrologic testing can be used &n the holes drilled from within the ghaft.
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The hydrologic testing in this plan is limited to the potentfal repository
horizons end fmmedistely edjacent interflow rzones. However, these horirons
are only & part of the ground-water system that sust be analyzed to
deternine the performance of s potentiel repositoryo

To date, investigation of this complex ground-water system has been
linmited to information that could dbe obtained from vertfcal boreholes.
The exploratory shaft provides & unique cpportunity to obtain needed
{nformation that could be provided by lsteral boreholes from the ghaft
1iner. We suggest thet consideration be given to the location of ports

fd

in the shaft iiner through which lateral boreholes may be drilled and tests

nade of the hydrologic system overlying the poteuntfsl repository horizons.

The wost notable feature of basalts is the extreme geologic heterogeneity
vithin {ndividual flows and between successive flows. Owing to the
gpatially discontinucus &nd varisdle nsture of basalt flows, adequate
characterization of the geclogic eystem and predictive modeling of the
thermal, mechanfesl, and hydrologic response of the vock mass to repository
conditions is a unique and challenging tesk. Characterizetion includes
definition ef geologic structure, mineral composition end fabrie of the
rock mass, physfcal propertfes (fncluding constitutive behavior), and
inftiel in situ conditions of the rock masse In situ testing is required
es & part of the characterization process, for measurement of specific
rock mechanical properties; for fdentfficetion of phenomenclogicel
rechanisns} for model development, veriffcation, and validation, and for
development and confirmatfon of the repository desfign. In eitu testing
ie alec essential to determine the hydrologic properties of the media,

"fritial in sfitu conditions, and the effects on the construction, epersation,

and long~term safety of a repository of the cross—coupling of thermal,
wechanical and hydrologic phenomena. The in situ test facflities should
be of sufficient size end the tests of sufficient duration to determine

the response of & large representstive volume of the rock mass.. consideting

the extreme geologic heterogeneity of basalt flows, both the size of the
excavations required and the numder, variety, magnitude and duration of
in situ tests neceasary to test & "representative volume™ of the rock
nass, deserve detafled cons{deratfon. Yo date, the only underground
tests conducted {n basslt are those at the Near Surface Test Facfility
(NSTF) which is sbove the water table and at ghallow depth. There is
geueral agreement {n the technfcal ecomrunity that the results of the
tegts at the REIF will have little transfer value to & repository &t

 depths However, the tests conducted st the KSTF can provide useful

informatfon regarding the dezign and conduct of at-depth {n situ teste

end may be used to fdentify phenomenologicel mechanisms and to develop
computer codes to sid i{n the development of ptedictive models. Our detsiled
comments follows '

Page 7, paragreph 1

It {6 @ matter of record that the Hanford Reservation was selected for
investigation because ¢f its dedfication &2 o Federal feciliity involved
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fn puélear activitfes end because a large volume of nuclear waste fe in
storage at the site. BPBasalt was selected for dnvestigetion e&s e hest rock

‘becuuse lt is the principal rock type underlying the Banford Reservation. :

,__59. 12, 1=2.101
.Did the principal borehole, RRI~2, provide the {nformatfon réquired for

design and construction of the expleratory shaft and for ascertaining the ..
oversll suitability of the proposed exploratory shaft location?! If so,
this information should be presented in the plan or specific references
should be eited, documenting the data acquired and the results of the -

tests performeds Also, a record of the drilling experience ghould be

evailsble, fncluding penetratfon rete, gones of lost circulation, volume
of drilling fluid lost, snd rones of caving or unstable conditions.
Specifically, how was the data from RRL-2 used to locste test port holes?
¥What hydrologic tests were performed and what {nformation obtained?

Page 13, first paragreph

It 46 our understanding that even successful completion of the 110-inch
éieneter exploratory shaft will leave in doubt vhether or not & full-
scale repository shaft can be drilled or mined to repository deptha in
the basalts &t Eanford. BEKow does the anomalous, thick, breccieted flow
top in the Untanum st RRL=-2 affect objective 1-1%

Page 13, objective 1-3

This objective overstates vhat can reasonably be expected. Tests from

& limited number of port holes in the shaft liner and sudbesequent breaskout
into o candidate repository horicon can, et best, &ndicste vo leskage at

the pointe tested. Buch teats cannot address, let alone verify, the adequacy
of the grout geal throughout the ghaft length or evaluate its long-term
performances The possibility of chameling eand(or) bridging of grout in

" the annulus betwveen the ghaft wall and the ghaft liner that would permit

vertical flow of ground water is not considered, although the location
of utilitfes located exterior to the sheft limer enhance the possibility
of thies occurring.

Pase 13l objective 1«5

It 18 to be hoped that the state end magnitude of the in=sditu stress

field will be obtained by the testing. In our judgment, however, very
itmited information on rock-mass properties will be obtafned arcund the
treskout station. The rock-mass response te existing and {wmposed stresses
will be dominated by the behavior of discontinuities in the rock mass

and very little will bte koown regarding this behavior at the end of -
Phase I testing. 1Is it reasonable to state that the limited data to de
obtained will verify the constructability, stability, and safety of
underground openings in the candidste repository horizon, or will enable

.,
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(TEF)? We believe that the basis for & decision on 2 TEF will have little
technical justificntion before results from Phase IX testing are available.

Page 14, 1-4 1 Principal borehole teste

Under this heading the Iocation of the principal borehole, the exploratory
shaft and the cix reference repository-location holes should be ghown.
Conspicuous by its ebsence fg any discussion or summary of the principal
borehole tests or the siting data they provided. As s minimum, a detailed
summary of the resulte obtafned from RRL-2, and the siting date they
provided, should be presented or en appropriate document Yreferenced.

Were 211 of the parameters identified in table 13 meassured? What techniques

‘ were used? What were the results? Specifically, how do the results of

the teste support the ghaft-siting decieion and what epecific i{nformation
is provided concerning location, design, and construction of the exploratory
shaft, including the location of port holes in the liner?

- Page 16, table 1-1

We suggest that the acoustic televiewer log be fncluded under “Downhole
Geophysics.” It 1s our experience that this log {s the most effective
tool evailable for use in fractured rock te determine the presence,
orientation, end aperture sime of fractures, We g£lso suggest that zones
of lost circulation and volume of drilling fluid loss ‘be included under
"Drilling Surveillsnce.”

Because many of the tests listed in teble 1-1 ere necessary, but in

themself {nsufficient to fulfill the requirements of the work element for
the objective, it 1s difficult to determire whether or not the totsl
requiremente of efither the work s#lenent or the objectives ere sdequately
addresged, One of the mozt gerious deficiencics in the plan ig the omission
of & detailed discussion of the test plans, procedures, and methods that

ere necessary for a reasoned evalustion of the sdequacy of the tests to
address the work elements efther individually or collectively.

Page 20, paragraph 1, 2, and 3

Where ore the data? What 4s indicated? What are the eﬁecifica! Everyone

will agree the date are required,

Pege 20, I-4.2

Successful construction of the ES by blindhole boring may leave unanswered
the question of whether or pot & repository-size shaft can be drilled

or mined to repository depths inm the Columbie River basslts. Specifically,
vhat 1g planned to address the numerous fssues?

aRE
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Page 21,Apafagtaph:3 _

Ve certainly endoree the concept of using numerical models to help evaluate
the hydrology of the c¢andidate repository horizon. - However, the intrimsie
complexity of flow in fractured media together with effects on flow of -
complex and coupled thermal and mechanical phencmena should be constantly
- kept in mind. The use of equivalent porous medis models assumes that
the fractures are conti{nuous and {nterconnected and have a high frequency
on the scale of the underground excavations. The fracture system in '
- the rock mass may be highly aniecotropic which would restrict ground-water
flow to preferred directions. Alsgo, fractures are non-uniform in aperture
size, degree of wall roughness, and extent of mineral ££118ing, end complex
4in terms of the degree and nature of their interconnection. Furthermore,
fracture aperture size is generally stress dependent. Because these
factors shed doubt on the validity of an equivalent porous media model
\—  or parallel-plate models, they must be addressed to the extent possible
and constently kept in mind in evaluating the predictions based on such
models.

Page 27, paragraph I, first sentence

Does this me&n that no hydrologic information is available from the primary
borehole (RRL=-2)?! Surely mot. - Were the principel borehole tests summarfred
4in table 1-3 performed? What’werg_the.:esnltat '

Page 27,_parag:gph 2

In our opinion, it ie important to obtain sufficient, reliable stress
measurements to ensure that design eriteria are not derived from bad
. datas. We recommend use of the acoustic televiewer to selected suitsble
sections of the borchole for stress measurementss To establish confi~
W dence in the knowledge of the stress field, we suggest determination of
the stress gradient as a function of depth. A stress profile ir a hole
to the depth of potential repository horizons might require five to ten
neasurements.

Page 27, paragraph 3

Monitoring of the effect of shaft sinking 4in the primary borehole provides
an opportunity to study the fmpact of thisg disturbence on the hydrclogic
systen and through back-analysis, derive & set of parameters to describe
that response. Pump tests ghould be performed in the primary borehole
prier to shaft ginking to provide estimates of the hydrologic properties
of the horirzons of interest. The data obteined will assist the contractor
developing the ghaft in selection of appropriate construction procedures:
that will effect his costs. These date also will be useful to hydrologists
in their evaluation of hydrologic conditione, particularly scale effects,
g8 the gheft will {ntersect many more fractures than & borehole. We
suggest that an appropriate pfezometer network be established to monitor
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" 811 transient disturbances to the ground-water system caused by explératory.

shaft activities. Predictions of the effects on the pround-water system

" response of these sctivitfes should be made prior to sheft construction
. and the observed response compared with the predictions to evaluate the

uodels and the adequacy of assumed and measured hydrologic parameters.

Page 27, paragreph 5

It remains to be determimed whether or not the ES will provide the informa-
tion necessary to extrapolate use of svaileble technology to construction of
lerge-sized ghafte. What ie proposed to address this issue?

Page 29, parqgrqph 3

Ve suggest that drilling end testing of holeg not be limited to just
the candidate horirons for Phase I testing. Hydrogeologic dats from
both overlying and underlying hydrogeclogic unite are neceded to obtain

. an uvnderetanding of the ground~water eystem gnd to resolve key site-

suftebility lssues.

Page 29, paregraph 4

What was learned from the data obtained from the principal borehole and
vhat fs indicated concerning the position, sire, length, e&nd number of
portals, and types of tests to be performed for both Phase I and Phase 1II
testing? _

Page 29, paragraph 5

Why 48 the length of boreholes extending from the ghaft limited to 150 feet?
How many tests are plenned in the interflow eones ("flow tops™) ebove

and bdelow candidate repository horizons? How many boreholes ere planned

to intercept these horizons? We believe that testing from the shaft

should include testing of horirons other than those in and adjacent to
repository horirons. Boreholes extending from the gheft provide e unique
opportunity to determine the hydrogeologic conditions in the ground-water
systems near the gheft.

Page 29, paragraph 6

It g tacftly assumed that steady-state conditions prevail at the sgite. In

. any event the plans for measurement of undisturbed hydraulic potential

require substantiel modification. The effects of drilling, liming, end
grouting the shaft will inevitebly alter existing hydraulic hesds in the
ground-water systems, both within end outside of the ecandidate repository
horizons. It is completely unrealistic and misleading to assume——"hydraulic
conditions will be stabilized by maintaining the shaft fluid colummn
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equilidrium during drilling until linear grouting is completed.” .Maintaining
fluid column equilibrium in a setting where the hydraulic head and other

‘hydraulic properties are unknown i clearly fmpossible. Perhaps the intent

is to mininize loss of drilling fluid, but thie does not preclude inducing
significant alteration in the in-situ hydraulic heads. This 4s parti-
culerly pertinent where the purpose of head measurements £s to determine
the hydraulfc gradient. In a cetting where the hydrauliec gradient is
expected te be low, even small induced changes {n the measured hydraulic
potential could result in major errors in the direction and magnitude

of the hydraulic gredient. We apree that meapurements of undisturbed
hydraulic potentf{al are needed. Recognizing that the hydraulic potential

will be altered by shaft drilling, lining, and grouting, we suggest that

monitoring the rete of decay of the fnduced changes vith time in the
proposed orthogonal boreholes from the ghaft could permit clese approxi-
mation of the undisturbed hydraulic potential. The length of time that
might be required to determine definfitive curves that could be extra-~
polated to provide this informatfon depends on & number of variebles -
and 1g not known. Other things being equal, the rate of decay of induced
changes would be expected to be most rapid in those parts of the system
with the highest hydraulic conductivity, the fnterflow gones, and slovest

- in the zones with poorly interconnected fractures of small sperture size,
" Monitoring of induced changes in hydraulic head during end following

construction of the principal borehole should permit sn estimate of the
time that might be required for monitoring in the orthogonal drill holes.

?age-SQ,Ayaragraphs le 2, and 3

Discussion of the candidete.horizon deserves more than & discussion of

the predicted tops and thicknesses of geologic units and their actual
positions in RRL~2. How were the two candidate horizons identified? What
criteria were used? What were the a&ctusl conditions encountered in

BRL-2 and how do they compare with predictions of what was anticipated?

How do the conditions encountered relate to the suitsbility of the candidate
horirons? What £s the basis for the last gentence in paragraph 2! Are there
any firm data to support the conclusion that the rock quality is high or that
hydrologic properties are not affected by the central vesiculer gone?! Is
this the flow top of an individual flow 4o the Middle Sentinel Bluffg?
Surely, the thick brecciated flow top in the Umtanum encountered im RRL~2

wvas not enticipateds How and to what extent does this affect the snttnbillty

of this zone gs & candidete repository horiront What are the implicatfons of _*'

£inding thie unexpected feature on the suitability of the remainder of the
Untanum? We believe answers to these questions sre important and have a
direct bearing on the level of date needed to make a rationel decision
concerning siting of a repository end identifying & suiteble repository
horizon.

1Y
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The level of data needed for & rational decision is diractly releted to
the predictability of the subsurface geology and the hydrology. Clearly

- eites vhere the geology end hydrology are simple ere the most predictable,
~ and, therefore, require the least smount of data tc permit & raticnal A

decigion. As the complexity of the geology and hydrology increases,
predictebility decresses and the amount of data required to make a rational
decision increases. To assure that an adequate level of understanding

- of geohydrolegic conditions is developed before siting end repository

horizon decisions ere made, we suggest that a positive answer to the

" following question be included $n the decieion criteriat Are the geology
. and hydrology of the site end repository horizon gufficiently simple and

predictable that with a reasonable expenditure of rescurces to obtain

the edditional date, sufficient information will be cbtained to justify
selecting @ site and horizon for a repository and epplying for a construction
1icenze? The location and extent of features guch as the thick brecciated
flov top encountered in RRL-2 and other features such &s flow margins,

flow fronts, and pillow lava zones, cennot be predicted in the Columbie
River basalts end the possibility that guch features might be encountered

in the nining of & repository in the Cold Creek Syncline cannot be dismisced.
Therefore, 4t i{e prudent to determine the {mplicatfons of unexpectedly
encountering one of these gones during construction of & repository.

The effects on constructability, safety, repository performance, and
licensing sghould be addressed.

FPape 39, paragraph 5

Does the 6~foot diemeter ghaft provide adequate working space to perform

the teste proposed? Can the appropriate logging tools and testing equipment
for the latersl boreholes from the ghaft be accommodated in the available
space?! Both the shaft diameter end proposed NC gize of the boreholes

would seem to preclude the use of the acoustic televiewer (in our experience
the most effective tool availsble for fracture logging) whieh is about 13 feet
long and has not been used successfully in holes of less than 3-inch

diemeter, Many other borehole geophysical logging tools are about 6 feet '
long and the posssibility of using them in the evailable space ghould be
determined.

Page 41, paragraph 4

What is the purpose of sesling this borehole with packers during porthole
tests. What flow and pressure interference sre of concern? The gstatement
should specify what is intended and for what purpose.

Page Al,Aparigraph 6

What 48 the weight end viscosity of the drilling mud that will be used
to maintain hole integrity? What is the anticipated volume of mud
loss during drilling?

S S
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~ Page 44, paragraph 4

: In view of the thick brecclated flow encountered fn the Untenum in RRan,

is there suffictent information to select, with confidence, the depth of
porte to be installed in the liner? Is the intent to concentrate testing
in the Umtanum to the lower 84 feet of the unit and not obtain information
on the brecciated rone and how it might affect the suitebility of the

~ Umtanum as & repository horizon?

Page A4, parezraph 5

Bow many of the boreholes will be 130 feet in length} 6 feet; intermediate

" lengths? Can both horirzontal and inclined boreholes be drilled from e port,

or must the orientatfion be determined when the port &n the liner ig installed?

" How many holes will be availeble for hydrologic tests &n each horizon? How

will fracture geometry be determined in the test holes and how will the
hydrologie tests on the fractures be performed?! We suggest that sufficient
details be provided te determine what is proposed and permit an informed
evaluation of the sdequacy of the proposal to meet the stated objectives.

Pege 46, paragraph 2

Ve suggest that it would be prudent for DOE to solicit leveral tndependent
asgsessments whenever such 2 gituation develops. v

Page 47, Table I-8

We suggest that measured and predicted values for hydrologic parameters

in RRL~2 would be wmore eppropriate in Column 3 than & reference to Cic40

CFR 191 which 1s stfll in draft form. This would avoid having to use
various assumed values involving much uncertainty in making the calculations
required in the Ci determination. What values for maximum horizontsl etress
were determined fn RRL-2 for both the Umtanum and the Middle Sentinel Bluffe?

Page 48, Paregraph 3

'Firal repository sealing fe left virtually unaddressed by what is proposed

and by the "key tests” shown in table I-10. Little confidence iz elicited
by stating, in table I-10, under the columns, predicted values, desirable

charecteristics, and even the rationale for desiring specific characteristice

of the key parameterg, that they remain “to be determined.,”

Page 51, table I-11

We suggest that "desirable characteristics” of the key perameters measured
be given as values of hydrologie parameters in order to permit meaningful
comparisons of the predicted and measured values. Furthermore, we should
note that the key parameters for a 3~D transport wmodel for estimating
nuclide transport to the accessible enviromment involves many uncertainties
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that remain to be sddressed &nd goes far beyond what is fnvolved in
Phase I testing. For similar reasons we suggest the lest column 4n this
table "Rationale for Desiring Specific Charactetintica be modified to
address the key parameters measuted. '

Page 52, paragraph 1, sentence 2

Virtually nothing concerning rock-maan behavior will be provided by the

port hole tests. Such tests will provide core for determination of rock

ptopertles and 1nformation on the stresg field.

Page 53, teble 1-12, column 5, last ftem

Constructability and required ground gupport ere more directly related
to rock-mass behavior as movement end(or) failure are largely dependent
upon the response of‘discontinuities»to existing and {mposed stresses.

Page 63
This schedule needs revision to bring it up to date.

Page 64

. This schedule needs to be updgfed.

Page 69, parszraph 3

We suggest that in-gitu testing, with extensive instrumentation, be continued
throughout the construction, operation, and retrieval phases of & repository.
To date, the number of potential interactions and uncertainties appear to
increase in proportion to the geometric scale and timespan of a given test.
Both larger scele tests and longer test times appear to be indicated

to assure phenomenological understanding and to focus attention on long~
term containment rather than relatively near-field end short-term concerns
vwhich ere dominantly operational and engineering-orieanted.

Page 70, paragraph 3

What ie the basie for detetmining the maximum length of tunnel to be
constructed? How was it decfded that this will be adequate for characterization
of & representative volume of the repository horizon? Why are lateral bore-
holes limited to the horizontal plane! Inclined boreholes should be considered
also.

Page 70, obiective II-2

The pl&n provides for hydrologic measurements only fn the potentfial repository
horizons and edjacent interflow gones and includes no provisions for measure-
pents in the remainder of the hydrologic systems gt the gite.
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-~ Page 70, objective II~3

- In outvbptnibn.'the basic objective {e flaved. We eee no reason or
basis for expecting that datas obtained from the NSTF will be applicable
to any at-depth repository horizon. This subject has been discussed

years, There is general sgreement in the technical cormunity thet
the resulte obtained from the NSTF will have little transfer value to a
repository at depth. This &g acknowledged leater in this plan on page 79,
paragraph 2, which etates, "Differing site conditfons preclude direct
application of Near-Surface Test Facility data to the exploratory shaft
site.* We see no basis for assuming that & limited scope test ceries
will be sdequate, or that a limited scope heater test or limited ecope
rock-mass-strength testing will be sufficlent, This 1s particularly
S pertinent to this plan as the contemplated tests will be the first such
~ ~ test conducted at depth in baselt. As the ebjective 1s to characterize
aend dete:mine the response of a large representative volume of the rock
mass,’ we suggest that sizeble excavations are required end that the
L number, “variety, magnitude, duration, and instrumentation of in-situ
» tests should be eufficient to provide reasonable assurance the objecttve
~ can’ be achieved. :

Page 71,\paragtaph 3

Ve sukgest that consideration be given to enlarging the eize of the propcsed
testihg ‘factlfties and expanding the scope and duration of the in-situ
teating. Why sre the length of boreholes limited to about 300 feet?
Alao,{why gre the proposed boreholes limited to the horizontal direction?

qué' 2, | table II-1.

J;é many of the tests listed in table II-1 are necessary but in them-

; 11nsu£f£c1ent to fulfill the requirements of the work element or

th objeetive. it ¢s difficult to determine whether or not the totel

re uiremen:s of eéither the work element or the objective ere adequately

N addresseds A detefled discussion of the test plens, procedures, and
methods that are necessary for @ reasonably thorough evaluation of the
edfquacy of the testing to address the work elements &s needed but not
pyesented. Ve suggest use of the acoustic televiewer log for logging of
f actures in boreholes drilled from within the drifts.

‘Page 73-76, teble 1I=2

e teble of work elements should include activities related to the necessity
f developing end validating, through testing, both partially end fully
oupled mechanfical, thermomechanical, hydrologic, and chemical predictive
dels.

. tepeatedly at various workshops end technical meetings extending over severalA.

O
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;~“?age-78, peragraph 1

We lﬁggeét that sufficlent stress measurements be made to determine the
strese gradient as & function of depth in order to establish confidence
in our knovledge of the stress field..

Page 78,<pgragraph 2

In our opinion, tn-situ stress measurementes in the candidate repositoty
horizons are necessary but insufficient to deffine the stress field at the
site. The tests ghould not be 11m1ted to these horizons.

Page 78, paragraph &

It 4ie not clear which tests are supposed to support the heater tests. We
thought that ouly one heater test is proposed and one in-situ direct shear

‘tests We do not share the optimism expressed concerning the adequacy of

these teets to provide adequate date on rock mass strength or vrock mass
behavior, in response to repository-induced stresscs.

Page 78, last paragreph

The "large-sceale room infiltration™ test is intended to provide hydrologic
properties of & representative elemental volume (REV) of the rock mass

in the selected repository horiron, which, 4f achieved, could justify

the use of equivalent porocus medie models at least in this horizen.
However, there are no guarantees that the test conditions will simulate
an REV, even for the selected horizon. The lerger the volume of rock
ress sampled, the better the chances of simulating an REV, nssuming

~ adequate instrumentation and testing.

Page 79, paragraph 2

We concur with the last gentence.

que‘79, parsgraph 3

We question the validity of the attempt to relete rock mass performance

- 4n the NSTF to the repository horizon by asccounting for differences in

the physical characterization of the two rock maseges. The obvious and
desirable alternative ig to determine rock mass performance by sppropriste
in~gitu testing.

i)
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Page 79, paragraph &

- The key word here 4e "if." It should be remembered that the applicebility
- of guch models {s restricted due to assumptions on materisls behavior

- #nd geometrical constrainte. Before the models can be used for repository
- design they must be verified by a comparison of a prior prediction and

the measured response of an 1n~s1cu test 4in the repository hotizon.

-ﬁe 8].J jaragraph 5

In our opinion, & single block shear test s in ftself insufficient to

esteblieh confidence in determining the response of the rock mass to
imposed stress. One test simply does mot sample g sufficient volume of the
rock mass, and ite assoclated discontinuities, to assure that & deformatfon
modulus derived from such a test would be epplicable. We suggest that
three or four block teste be performed and the derived deformation moduld
be compared. It should be expected that the mechanical response of

baselt will ghow & high degree of local variability depending upon the
orientation, distributien, frequencies, and properties of the joints.

~ Page 81, paragraph 6

No information is provided in this plan as to the type of heater test to
be performed, and the plan fs completely deficient in this erea. We

. suggest that g single teat isg likely to be insufficient and that con-

sideration be given to & fully instrumented, full-scale heater test,
& scaled hester test, and an accelerated room test and(or) other room-
snd-pillar scale tests.

_Page 81, last paragraph

Of prime consideration in determining the suftability of & site {g the

“hydrologic response of the system that will result from the fully coupled

effectes of mining, waste emplacement, &nd chemicel changes. This plan
ie gimed primarily at fidentifying existing hydrologic conditfons, a
necessary first stepe It includes gome partially coupled tests but does
not pretend to address fully coupled tests or the development of fully
coupled models wvhich will be mecessary to evaluste ultimate containment
properties. Throughout the planning and fmplementation of the hydrologic
characterization process it is importent to comstantly keep in mind that
there 4s no accepted theory of fluid flow in e fracture dominated rock
mass thst is in any way comparable to the tested and proven theory of
£fluid flow in porous medie. Even 4f the relatfonship between fluid flow
end pressure measurements {n fractured medis can be determined, such
tests must yleld highly varfable resulte, due to the inherently variable
dinttibution of jointe end fractures in such rocks. Therefore, a very
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large number of measurements will be required to develop confidence in

. the characterization. We agree that, st the present time, the macro-

permeability test is probably the best type of permeability test that

‘can be carried out in baselt. Currently this plan does mot provide

sufficient deteil concerning how this type of test will be conducted to
pernit meaningful evaluation of what is proposed. We suggest that detalled
planning for this test be f{nitinted fmmedistely as £t is escential for
obtaining useful results. Has any thought been given to later pressurization
of borcholes and conducting tracer tests between packed zones? The em~ -
placement of heaters in the test erea might aleo be considered to eveluate
relatfonships smong temperature, stress, &nd rock-mass permeability in e
reslistic geometric configuration.

Table I~4 and the bullets on page 65 and 87

These present absolutely no detefiled information on how the tests outlined
&re to be performed, the location of boreholes, or the Linstrumentation
requirements. These are simply & "wash™ list of date to be ecquired.

Figﬁre TI~4

Although this is only & conceptual dfagrem, it raises some questions.

Why ¢ the height of the test chamber limited to 13 feet? A greater
height would provide more adequate space for maneuvering logging tools,
packer aseemblies, ete, Why is the length of iustrumented drill holes
1imited to 150 feet? We suggest that much longer holes will be desirable.
What dotermines the orientatfon of the boreholes? Would it be preferable
to locate boreholes radiating from the test room in a fen configuration?
What & the diesmeter of the proposed boreholes? Would orientation of the
boreholes be modified following detailed fracture mepping?

Page 88, parsgraph 1

As the structure and other physical characteristice of the Grande Ronde
basalts et the proposed site have yet to be determined in any detail,
their similarity to the basalt et the NSTF e yet to be established. We
have no quarrel with the desirebility of verifying the cenister scale
model by {n-situ tests during Phase II end the proposal outlined in
paragraph 2, seems reascnable. However, such & teet simply cennot address
room~scale or repository-scale thermomechanical isgues.
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will find our cooments conetructives ¥e chall Be happy to discuss eny
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He hppnciauv the epportunity teo comment on Chis plan and hope thet you o ;."'_ %
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questions that may srise.

' siacercly yours,

Johr Be Eobertsen
Chief, |
Office of Tesardovws Unste Mydrolopy
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