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Subject: Second Transmittal of Partial Comments on the 4th Draft
Environmental Assessments (EAs) for Salt Repositories,
Contract No. NRC-02-84-002, Task Order No. 003

Dear Mr. Buckley:

Per vour request, please find attached our further comments on the
subject EAs. These consist of EL comments on the Swisher County EA and
comments by our subcontractor A. Brown on the Lavender Canyon EA. We
are forwarding these comments without final review by EI for their scope
and content, so as to avoid further delay in your receipt and use of
this material.

We hope to complete and formalize our draft comments on the Swisher,
Lavender Cawon, and Cypress Creek EAs shortly. We would welcome your
reaction to this work and vour guidance as to future EA review effort.

Sincerely,

ENGINEERS INTERNATTONAL, INC.
- -/ -

Robert A. Cummings
Project Engineer
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ADRIAN BROWN

10294 Hayden Pass
Littleton, Colorado 80527
{303} 973-9587

September 11, 1984
Engineers International Inc
98 East Naperville Road
Westmont, [1linois 60559

Attention: Mr. R. Cummings

RECEIVED

Bep 121024

ENGINEERS INTERNATIONAL, INC.
WESTMONT, ILLINOIS 40559

Re: REVIEW OF ENVIRONMENTAL ASSESSMENT OF LAVENDER CANYON &4

CONTRACT NRC-02-84-002

PDear Robert:

Please find attached my review of the above captioned Environmental
Assessment. This review was inftiated by a visit to Westmont early in August,

and completed in Denver this week.

[ trust that this report meets your needs at this time.
hesitate to call if there are any questions.

Respectfully submitted,

Adrian Brown, P.E.

Att.

Please do not
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REVIEW OF LAVENDER CANYON EA -1- September 10, 1984

1.0 INTRODUCTION

This review of the Fourth Draft of the Lavender Canyon Environmental
Assessment (the EA) has been prepared for the NRC by Adrian Brown, under
subcontract to Engineers International. It covers sections of Chapters 3. 4,
5, and 6, as selected by the NRC. The author also read the entire text or
those chapters in order to ensure that the review was performed in context.

The review presented here concentrates on the evaluation of the
geohydrological information of the text. Where other earth science 1ssues are

addressed, the author has commented on those items that are within his area of
expertise.

Review comments are offered in two sections, as requested. The first section
addresses general comments on the text material as a whole, in general
providing comments on material presented in the EA that appears to the
reviewer to be of significance to a future licensing action. The second
section presents details of a variety of apparent factual, logical, and other
errors, and identifies areas where the reviewer believes that more information
is required to enable a review to be conducted.

No evaluation was performed as to the relative merits of the Lavender Canyon
site when compared to other sites, nor was the acceptability of the performace
addressed. The review was limited to evaluation of the data which would
appear to be used in a licensing action, and the inferences developed from the
data which appear to have licensing significance.

Specific references to the EA text are made by chapter, page number and
paragraph, in the following format: (chapter-page/paragraph). For this
purpose the opening paragraph is counted as paragrah #1, regardiess of whether
it is complete or carries over from the previous page. In addition, lists in
the center or at the end of paragraphs are included in the paragraphs.

Adrian Brawn Consulting



REVIEW OF LAVENDER CANYON EA -2- September 10, 1984

2.0 COMMENTS ON THE TEXT AS A WHOLE

2.1 CONTENTS OF THE CHAPTERS REVIEWED

Chapter 3 contains information about the site. The subsurface information fis
based largely on the results of the drilliing of corehole GD-1, some 4 miles to
the north of the candidate site. This information is supported by limited
regional data from varfous oil wells and other coreholes. This material has
been available for some time, and in general all of the data presented has
been reviewed by the reviewer prior to the preparation of the EA draft.

Chapter 4 contains information on the impacts of the investigations negded to
complete the characterization of the site. This 1s of interest in a licensing
context as it provides an early view of the proposed investigation strategy.

Chapter 5 provides an evaluation of the likely effects of locating a
repository at the site. For the purposes of this review this chapter is of

value in providing details of the proposed repository design and the
activities associated with its construction.

Chapter 6 provides an evaluation of the suitability of the site for site
characterization. This invloves a series of comparisons of conditions at the
site with favorable and adverse conditions set out in 10 CFR 60 and 10 CFR
960, and a series of performance evaluations of a repusitory at the site.

2.2 GENERAL COMMENTS ON SELECTED ISSUES

2.2.1 Reliance on GD-1

The evaluation presented in this EA depends heavily on the results obtained
from GD-1, the major corehole drilled in the Paradox Basin by the DOE. This
hole is over two miles from the Lavender Canyon site, and use of this
information must be considered in light of the following:

1. There is little geological and hydrogeological data to allow
interpolation from GD-1 to the site;

2. Little unambiquous in_situ hydrological or hydrogeochemical
information was obtained from GO-1 for the entire Paradox ur- , which

includes more than 1000 feet above and below the proposed r.pository
horizon.

Adrian Brown Consulting



REVIEW OF LAVENDER CANYON EA -3- September 10, 1984

As a result, it is the opinion of the reviewer that there should be a single,
clear statement of .he uncertainties associated with this data, and its
relocation to the site. A large number of comments are made in the entire
text on this matter, but they are often inconsistent and occasionally wrong
(see detailed comments below).

2.2.2 Head gradients in the Paradox unit

The hydrogeological tests of the Paradox unit were in general terminated
before approaching pressure equilibrium. This is a result of the nature of
the materials being tested (creeep-prone and very low permeab lity). Test
analysis is very conjectural (see for example the differences between the
results in ONWI-388 and ONWI-491). Static heads (and also permeabilities) in

the Paradox are therefore still considered by the reviewer to be largely
unknown.

The EA contains many references to vertical head gradients in the Cycle 6
Salt, and other parts of the Paradox Unit, particularly in analysis of the
Darcy flow release of radionuclides. In general the assumption is made that
the gradient in the salt is equal to the gross gradient between the upper and
lower hydrostratigraphic unit. This gradient is fairly strongly downward,
which is 2 positive factor with respect to containment. It appears to the
reviewer that it is possible that the pressure of groundwater in an inclusion
in a Jow permeability plastic material might approach the lithostatic pressure

at that point. This would suggest head gradients away from the repository
horizon in either direction.

In any event, the complexities of this question, and the evaluation of the
data available to resolve them, appear to be to some extent ignored in the EA.

It would appear necessary for these matters to be more exhaustively addressed
for licensing purposes.

2.2.3 Flow in salt

The nature of the flow of water in salt 1s exhaustively addressed in the EA.
There seems little doubt that the mass flux of water through a salt medium is
small, even under the most extreme conditions of thermal and pressure
gradients. This issue is in general well addressed in the EA, with an
assumption of Darcy flow taken where this is conservative, and other
assumptions (brine migration, diffusion) taken where it is not.

There seems, however, to be some confusion over the nature of porosity in
salt, and its relationship to permeability. In general the porosity and
permeability are considered in the report to close off together. However the
total porosity of the salt is generally reported to be 0.5% even under stress,
which is significantly above zero. The reviewer believes that a single,

Adrian Brown Consulting



REVIEW OF LAVENDER CANYOHN EA -4- September 10, 1984

detailed statement on the nature of flow in salt, and on the way that this is
influenced by stress and creep, would clear up the considerable remaining
uncertainty about the way in which this matter is handled by the salt program.

2.2.4 Future program

The future program laid out in the EA comprises the following elements:

1. DOrilling of a principal deep borehole at the Lavender Canyon site,
primarily for “...determining the geotechnical characteristics of the
stratigraphic sections penetrated by the borehole..." (4-9/2).

Little hydrological or geochemical testing is anticipated in the
hole, except to perform further tests of the type performed in €D-1.

2. Drilling of four monitoring wells close to the shaft site. These
wells would all stop short of the Paradox Formation.

3. Drilling and testing of sixteen wells into the upper

hydrostratigraphic unit, for testing and monitoring of the effects of
shaft sinking.

4. Drilling of fifteen wells into the lower hydrostratigraphic unit
within 16 kilometers of the site.

Some additional geophysical and shallow geotechnical work would alsg be
performed.

The second major part of the site characterization activities would be the
installation of a drilled test shaft, and excavation of an in situ test
facility in the proposed repository horizon. No hydrogeolodical or
hydrogeochemical testing is anticipated as part of this activity.

The identified data gaps in the EA include the lack of adequate information
about the hydrogeology and hydrogeochemistry of the Paradox Untt in general,
and the emplacement horizon in particular. It would appear that the program
outlined in the EA will not address these matters. This appears to have
significant importance for licensing.

2.2.5 Retrievability

The engineering description of the project activities does not appear to
address the regquired retrievability of the waste cannisters after emplacement
{10 CFR 60.111(b)). The report describes the emplacement activities, and
indicates that the emplacement holes will close onto the cannisters in less
than a year (6-265/3). It is stated that the problems which are expected to

Adrian Brown Consulting



REVIEW OF LAVENDER CANYON EA -5~ Septemher 10, 1984

be associated wivh retrievability are as yet unresolved (6-208/2). This is an
important iscue {or licensing.

2.2.6 Creep effects and hydroloqy

There are numerous references to the effects of salt creep on the hydrology of
the containment system. As noted above, the DOE expects creep to return the
permeability of all disturbed materials to zero. In addition, creep is
expected to provide a water-tight seal for the shafts (6-286/2). Finally,
creep is expected to close the void space remaining in the repository backfill
within 70 years of closure (6-285/4).

In particular is the self-sealing of voids in salt due to stress requires
further support for licensing use. Golder (1977) found large voids in domal
salt mines, which had apparently remained stable in geologic times. In
addition, other plastic materials appear capable of sustaining joint openings
over geologic time, for example in rich oil shale (Brown et al, “"Water
Management in 011 Shale Mining", USBM, 1977). While the self-sealing
hypothesis is attractive, it would appear that some consideration of the
impact of the failure of this mechanism to operate would be appropriazte in a
license-related submission.

2.2.7 Balance of presentation

The EA presentation in general appears to present a balanced picture of the
current state of knowledge. There are a number of locations where alternative
hypotheses are presented and discussed and negative findings are presented
(e.g. 6-153...158, 6-218, 6-231, 6-255, 6-2563. There are, however, a number
of locations in the assessment where analyses of potentially damaging, albeit

gngggily, phenomena do not appear to have been explored (e.g. 6-315, 6-322,

It is the opinion of the reviewer that the report generally considers and
presents the evaluation of the site in a manner that is consistent with a
reasonable interpretation of the available information.

2.2.8 Calculations

The majority of the calculations used to support the conclusions presented in
the EA are available in the text, or in supporting Tables. These calculations
are simple and checkable. This reviewer finds that this approach to analysis
is easier to assess and more convincing than the same evaluations performed on
complex, and often proprietary, computer models.

Adrian Brown Consulting



REVIEW OF LAVENDER CAKYOH EA -6~ September 10, 1984

3.0 SELECTED SPECIFIC COMMENTS

3.1 CHAPTER 3 - THE SITE

3-53/1 The reference to the apparent lack of penetration of the Lockhart
Fault through the entire Paradox unit is of possible significance
{by inference) in the interpretation of other faults identified in
the near surface. It is possible that they are not present at the
repository elevation.

3-57/% It would seem that the possibility of "a series of northwest
trending faults in the north central part of the Lavender Canyon
candidate area" warrants considerably greater discussion than ‘is
presented, given their possible hydrologic, tectonic, and
engineering significance.

3-66/4 to 3-69/2 The discussion on the rate of upiift of the area seems
somewhat weak to the author, and the logic in 3-69/2 appears
debatable. This parameter is of considerable importance to
licensing, as regional erosion is a possible failure scenario.

3-7172 The hydrostratigraphic units have not yet been introduced, nor are
they in the referenced section.

3-73 to 3-B7 These pages were missing in the review copy; this eliminated
the opportunity to review the engineering property data.

3-89/2 The lack of brine migration data for Paradox salt is of licensing
significance, as this may be a major transport mechanism.

3-92/2 The reference to the possibility of “two separate hydrostratigraphic

units” within the upper unit would appear to warrant further
discussion.

3-92/3 The acknowledgement of alternate hypotheses about travel time is
appreciated.

3-92/4 The lack of hydrochemical data from the entire middle stratigraphic
unit is an important licensing data gap at this site.

3-101/3 The "random sample" of drill stem tests suggests that there are a
large number. This database would appear to warrant further

discussion, given the limited amount of permeability data reported
in the EA.

Adrian Brown Consulting



REVIEW OF LAVENDER CANYCON EA -7~ September 10, 1984

3-107/1

3-142/3

3-147/3

3-210/2

3-210/3

3-214/4

3-214/6

3-216/4

The reference to gas yeild from GD-1 core in the Paradox formation
suggests finite permeability. No mention is made of plug tests of
permeability of this core.

The use of surface water data only up to 1965 seems inappropriate,
given the continuing collection of records.

The opening statement in the paragraph seems to suggest that
recharge only occurs in a limited area near the Abajo and La Sal
Mountains. If this is intended, it would need to be better
supported for licensing purposes.

The last sentence appears to be a relatively weak conclusion given
the information available.

No data on the potentiometric levels in the middle
hydrostratigraphic unic .."e referenced, and no relaible data is
known to exist. The statement that this data “supports this lack of

vertical interconnection ..." therefore appears to be an
overstatement.

The hypothesis that “subriver-level seeps to the Colorado River" are
responsible for groundwater discharge is an unsupported opinion.

The conclusion about the recharge to the middle and Tower
hydrostratigraphic units in the vicinity of the site depends on the
conceptual model of the site hydrogeology. This model appears to

assume a lack of recharge. This therefore appears to be a circular
argument.

The discussion of the nature of flow in salt is not particularly

clear: this is a major issue for the remainder of the groundwater
calculations in the report, and appears to warrant more discussion.

Adrian Brown Consulting



REVIEW OF LAVENDER CANYON EA -8~ September 10, 1984

3.2 CHAPTER 4 - EXPECTED EFFECTS OF SITE CHARACTERIZATION ACTIVITIES

4-1/2 The definition of site characterization {”..activities...undertaken
to establist the geologic condition and the ranges of parameters of
a candidate site relevant to the location of a repository...”)
differs somewhat from the definition in 10 CFR 60.2 (*...the
program...undertaken to establish the geologic conditions and the
ranges of those parameters of a particular site relevant to the
procedures under this part. Site characterization includes
(activities) needed to determine the suitability of the site for a
geologic repository..."), in that there appears to be less focus on
relevance to site suitability.

4-4 The lack of any testing to evaluate hydrogeologic conditions in the
middle hydrostratigraphic unit appears to be a significant omission

when considering the resulting database available for licensing
evaluations.

413 Figure 4-3 indicates that there will be no test wells in the
vicinity of the site which will test or monitor the hydrogeology of
the middle hydrostratigraphic unit. The two main wells appear to be
about 10 miles from the site, which will make the qualification of
data from them difficult for licensing purposes. In addition this
figure does not appear to agree with the text.

4-16/3 The locations of boreholes 5C-1,2,3, and 4 are not shown, which
makes evaluation of their usefulness difficult.

4-25/2 It is implied that completions of drill holes will be in "water
producing zones”. This appears to rule out compietion in the
Paradox unit, which would seem to be a key area of data need, both
for water chemistry and hydraulic head.

4-25/9 It is not clear why the program appears to include testing of
stresses only in the Leadville Limestone, considerably below the
repository horizon. Data to date suggest that stresses vary
considerably between salt and adjacent less creep-prone rock. If
the data are Lo be used to evaluate performance of the repository

for licensing purposes, then it would appear prudent to test the
repository horizon.

4-50/5 The proposed disposal of brine into a deep formation would seem to

have a considerable probability of being disallowed by Utah
regulatory agencies.

Adrian Brown Consulting



REVIEW OF LAYENDER CANYON EA -9- September 10, 1984

3.3 CHAPTER 5 - REGIONAL AND LOCAL EFFECTS OF LOCATING A REPOSITORY AT

5-27/6

5-28/1

5-30/4

5-41/1 to 5

THE SITE

The project shafts will be sunk conventionally. This would seem to
be a reason to sink the exploratory shaft using the same technology.
The geotechnical and geohydrological data available from a
conventionally sunk shaft is very much greater than that available
from a blind bored shaft, which is an additional reason for
conventional sinking.

The reference to caprock suggests that this section is written for a2
shaft into a salt dome.

This and several other statements suggest that relatively rapid
closure of the mined openings is expected.

=41/3 The discussion of retrievability appears to be somewhat
short, given the importance of this activity, and the acknowledged
1ik1ihood of closure of rooms and cannister holes shortly after

emplacement. The actual method of cannister retrieval is not
stated.

3.4 CHAPTER 6 - SUITABILITY OF THE NOMINATED SITE FOR CHARACTERIZATION

6-3/5

6-14/3

6-98/3

AND FOR DEVELOPMENT AS A REPOSITORY

The use of "technical conservatism™ has been troublesome in the past
in the high level waste program (see for example NUREG 0960).
Conservatism in one respect often introduces non-conservatism in
others.

The lack of any onsite meterological data is surprising, and couid
have licensing implications.

ONWI 388 indicated that the hydraulic conductivities of the Paradox
member were in general relatively high. While there is significant
uncertainty in the analysis of these results (see discussion in ONWI

491, section 4.3), the published results do not suoport the
statement made.

Adrian Brown Consulting
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6-100/(b)(3) 1t is stated in the text that little is known about the
hydrogeology and hydrogeochemistry of the Paradox formation. It is
therefore difficult to agree with the statement that “Known
conditions are relatively simple, consistent, and predictable, and
they can be modeled." This is seen as an important licensing issue.

6-102/(c)(3) The statement that there is no stratigraphic or structural
features near the site does not agree with the suspected onsite
faulting mentioned on page 3-57/5.

6-113/1 The statement that "all borehole hydraulic tests" provide results
that “represent only a relatively small volume of rock near the
borehole wall" is only true of single hole tests. Multiple hole
tests do not generally suffer from this problem

6-118/2 See comment for 6-100/(b)(3)

6-118/4 The concept of effective porosity is difficult. However it seems
likely that the value could, and probably does, drop well below the
measured value of 0.5% for the total porosity of a sample at in-situ
stress and temperature levels. This would speed travel velocities.

6-125/2 There is no data on the chemical nature of the water/brine in the

Paradox. Thus th~ data from GSO-1 will not assist in this
evaluation.

6-130/1 The text uses the disturbed zone around a domal salt repository as
an indication of the size of the corresponding 2one in bedded sait.

There appear to be enough differences to warrant a separate analysis
for beaded sait.

6-130/6 There appears to be a degree of confu<ion in the text as to the
redox conditions in the repository horizon. The report points out
in places that there are no data on redox conditions in the salt
(e.g. 6-130/3) and in other places concludes by inference that the
conditions must be reducing. While this seems reasonable, a
consistent approach will be needed in a license application.

6-133/5 The data points used for the contouring are sufficiently sparse that
it is inevitable that the contours will be "smooth" and “parallel".

6-138/4 The statement that the accumulation of 2 to 11 quarts of brine
around each cann:.i-r Y...can be tolerated.." would appear to

warrant a re-evaluation prior to licensing, as the cited reference
is now over 13 years old.

Adrian Brown Consulting
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6-146/1

6-156/3

6-164/3

6-166/4

6-170/4

6~192/3

-214/4

6-222/4

6-223/3

6-225/5

6-227/4

6-255/2

Laboratory tests have concluded that the permeability of pure salt
i{s effectively zero. The porosity of bedded salt is generally
fairly high for an unfractured rock, around 0.5%. The apparent
confusion between total and connected porosity (c.f. the statement
earlier in the same oaragraph) Is common throughout the text.

This paragraph indicates the sparseness of the data on which many
geological and some hydrogeological inferences are based.

The conclusion that the salt is structurally undfisturbed (presumably

in the vicinity of the site) is inconsistent with the observation
made in 3-57/5, noted above.

There appears to be a change of tonme in this paragraph, from
" ..probably a large gravitational slide..." to "Because gravity is
the causative agency...".

The referenced "...low levels of faulting, folding, heat flow,
Cenozoic volcanism, and seismicity...” would appear to be important
positive factors in licensing. The statement would, however,
require support before it could be used in that context.

It is difficult to see how the lack of data on emplacement horizon
geochemistry constitutes a “favorable condition”.

Water and trapped gas pressures may approach lithostatic in the
creep-prone materials. This may pose blowout risks at repository
depths. This would appear to be an exception to the favorable
finding with respect to hydrology.

The description of the site as "...rolling canyon land..." seems a
little mild.

The omission of retrieval from the list of basic engineering
functions appears significant from a licensing point oy view.

This paragraph contains the first mention of the need for permits
from Federal, State, and local agencies. Ii seems likely that the
securing of these permits may be a critical component of the

project; accordingly this aspect would appear to warrant greater
emphasis.

The suggestion chat the sait will be disposed of locally is

inconsistent with Chapter 3, where it is stated that the salt will
be disposed of in the Gulf of Mexico.

The 5% brine content may be inappropriately high, even with the aim
of achieving conservatism.

Adrian Brown Consulting
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6-256/2

6-259/4

6-298/2

6-315/3

The assumption of uniform corrosion rates across the package appears
to be general in the text [apparently as a result of the belief that
a uniformly corroding material can be designed - 6-267/3). This
seems both unlikely and unconservative with respect to the time
required to breach the cannister.

The generation of hydrogen gas in significant quantities has not
been previously mentioned in the text. The implications of this gas
for transport of radionuclides, particularly in the event of
intrusion, do not appear to have been addressed (see 6-274/1).

The gradient data developed from GD-1 does not always indicate a
downward gradient in the cycle 6 sait (ONWI-491, Table 4.2). The
wording of this and other such statements should be clarifi:d.

The solution mining disruption scenario would appear to be one of
the more significant resource extraction related impacts. The
dismissal of this posssibility on the grounds of the effectiveness
of the passsive markers is questioned. At the least, it would seem

reasonable to evaluate the releases that could occur in s.ch a
scenario.

Adrian Brown Consulting



Swisher EA <« Comments 8/2/84
Section 3.2.3.2 Site - Specific Stratigraphy
Fig, 3-15 Sonic, gamms ray, and lith logs are presented.

ftesistivity would be helnful for interpretation
of lithology. Neutron log would be heloful for
determination of vorosity.

Fig. 3-1% Salt horizons not cored

Only dolomite sections were cored in above 2 holes., Gamma

Ray log does give good responses for shales and does allow
relatively good distinction of salt beds, but responds to any
hetérogeneity in the salt regardless of its impazct on the per-
meability or structure. The sonic log is very sensitive to any
structural discontinuities., Neither of these logs gives a good
handle on lithology or porosity. Resistivity and self poten-
tial or even natural gammas would be helpful.

Cores of the salt sections are available in other holes, how-
ever it should be noted that vermeabilities derived from cores
may not be acc' ‘ate due to expansion of the cores after ex-
traction, It may be desireable to correlate permeabilities of
cores determined in the lab with electric logs to get an es-
timate of permeabilities in uncored holes, and an estimate of
actual permeabilities compared to lab permeabilities by com-
parison with down hole geophysical logs. Generally density
and neutron-neutron logs would be helpful in this regard,

The intervals shown in the twe figures cited above are below
the San Andreas Formation, or repository horizon. The same is
true for Fig. 3-19.

v. 3=-35t <ventually the lateral extent of the mudstone and an-
hydrite interbeds will have to be determined, Such discontin-
uities could provide significant oreferrential flow paths.

ne 3-39 Pig. 3-25 has been deleted.

v. 3-£0 The statement that “The parallelism of salt margins
suggest that variations of dissolution rates average out over
zeologic time” is not well suvoorted. There are too many var-
iables such as originel thickness, groundwater comvosition,
and general conditions in the local hydrologic recime for such
a concludsion to be drawn »n such thin evidence,

n.e 3-41 The everage rate of dissolution is double that of
the eastern Cauvrock Zscaronment if dcocuble can be considered



-2

*gsimilar", The statement that the maximum calculated rate of
horizontal dissolution is an order of magnitude higher than
the average is not supported. Reference to Figure 3-l4 does
not support the statement regarding Permian strata.

P. 3~50 SWEC reference is incomplete, Fig. 3-28 is
missing.

p. 3-64 Fig, 3-"4 is ille gible,

Pe 3=72 Pig, 3-8 is incomplete

p. 3=73 Portions of a line (lst) or paragraph are missing.

P. 3-74 "

3.2.,6.2 No data on Creep V.S. T%
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42 Section 4.3,1 Alternate Exploratory Shaft Locations
Page 4-134%, varsgravh 2

Inadequate support

Statements are made regarding the criteria for site
selection, btut the criteria are vague and no sup- |
porting evidence is offered. Alternative sites are
not suggested and there are no references or data to
review, A complete discussion of alternate shaft
sites is needed along with reasons for the selection
of the proposed site and supporting data. Certainly
waps would be helpful.

4.3 Section 4,3.2 Alternate Exvloratory Shaft Con-
gtruction




byl

-

Pare 4-134, naragsravh 3

Inadeauate suvvort

Section 4,1,2.2 is referenced but is missing.

Section 4,3.,2 Alternate Zxploratory Shaft

Construction

Page 4-135, varagravhs 2, 3, & U

Inadequate nresentation of data

The presentation of construction vrocedures is too

?LNM,L
warue for review, At the very least mavs andggﬁ

drawings should be nresented so that dimenciorscan

be checked ané-e¥voetops.

Ibid.
Page 4-136, Fig, 4-18

Inadequate detail

The figure is not labeled as schematic and yet no

scale is given. No background is offered for or-

ientation/versvective vurvoses. The dimensions of
the freeze wall should be given along with the stra
tisraohy and rationale for location of the grouted
zone. A vortien of the freeze wall is shown to he
oben to the shaft indicating a comnlete omnen sectic
in the nreliminary lining, This seems unreasonabl:
The oreliminsry lining is rewnresented as not being

water tight, yet no indication is given of a pumni
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system or provision for disposal of the waste water.

Ihid.,

Page L-137

Inadequate develooment of subject

This entire section is a light brush-over of s
eritical area. It does not appear that sufficient
thought has been given to shaft construction and
certainly the data presented is not in sufficlent
detail to afford any ovvortunity for meaningful re=-
view, In the entire discussion no mention is made
of bonding, which is by definition of the engineered
barrierg, a critical issue as is the disturbed zone.
The effects of f;eeZe-thaw on bonding end stability
of materials are well known, Certainly the impacts
of the slternate methods of construction on the dis-
turbed zone should be discussed. The materials of
construction should be discussed along with their
bonding characteristics. The stratigranhy should
be discussed with resvect to the placement of

grout and the ability of various tyves of grout

to form an effective seal witn formation material,
The method of sealing the shaft and bonding over
the freecze wall zone should be discussed, This
section must be exvanded to show sufficient detail
for anaiysis because it involves votential nre-~
ferential vathways for groundwater to flow into

the revository area and out to the accessible en-



6-1

S ririghee B4, Loprmenis (Detoctis)

Seelon €

Section 6.2.1 Technical Guidelines

_nof neveewey’

Section 6,2.1.4 leterology

A6 Al €S

Section 6.,2.1.8 Transvortation, Guideline

10 CFR 960.5-2-7.

Section 6.3.1 Paostclosure Technical Guideline

Page 6-103, varasraoh 2

Pare €-10L, Tgble 6-13, varagranh 1

Inadequate sunvort

Travel times of 100,000 yrs. have not been adequately

demonstrated,



&-8

£-9

Ibid.

Paragraoh 3

Inadequate discussion

Climatic changes are said to have an insignificant
effect on the revository verformance, but the effect
is not identified, The possible effects should at

least be discussed or identified.

o

id.

Page 6-106, varagravh 2 (C-1l)

Inadeguate supvort

The statement is wade that exvected changes in the
geohydrologic conditions will not significantly in-
crease transvort, but the statement is not suvvorted.

Supporting data should bte presented or cited,

g

id.

Page 6-107, varacravh 1

Inadequate sunvort

Pre-waste emvlacement ground-water travel times are
orojected to be greater than 1,00C years, btut no
sunporting data is offered. Data should be nresented

or cited.




6-18

6-19

6-20

“lf-

Oxidizing conditions are considered to be indeter~-
minant, even though the higzh chloride content is
known and it is obvious that emplacement of waste
will result in elevated oxygen levels. Such cone~
ditions must be chemically oxidizing, Measurements

must be made,

Ibid,

Parasravh &

Inadequate suovort

The qualifying condition is stated but no supvorting

data is offered. Data should be presented or cited,

Ibid.

Page 6-110, paragravh 1

Inadequate suvncrt

Insufficient data is oresented to establish the
continuity of the Lower San Andreas in this area,

Data should be nresented or cited.

Ibid.

Parasraon 2

Inadequate suvvort

Insufficient data is oresented to establish that
thermal exvmansion will be small, DBata should be

presented cr cited.



6-21

6=22

.6-23

621

IbiAd.
Paragravh 3

Inadeguate suvvort

The perameters on rock strength and insitu stress

should be presented or cited.

o

id.

Paragraph &

Inadeguate suvnort

Suvvorting data on temperatures and thermo-chemical

effects should be presented or cited,

o

id.
Paragravh S

Inadequate discussion

There is no mention of thermal effects on the en-
gineered barriers, This should be the wost critical
imvact as it involves oreferential pathways, The

subject should te considered in detail.

Ibid.

Page 6~111, vararranh 1

Inadequate suvnvort

Data on climatic changes and erosion--dissolution

rates should be vresented or cited.



6-25

€26

6-27

€-28

Ibid.

Paragraoh 2

Inadeguate sunvort

Data regarding effects of increased precivitation

on waste isolation should be presented or cited,

Ibid.

Paragravh 3

Inadequate suvvort

Data regarding the effects of
changes on shallow aquifers and surface drainage

should be presented or cited.

Ibid.

Paragraoh S

Inadequate suvpvort

Data regarding the effect.of increased hydraulic
head or groundwater flow should be vresented or

¢cited,

Ibid.

Pace £-113, varagraoh 3

Inadeguate suonort and tyvograrhical error

The statement of Qalifying Condition should reac:

H

+++ Subsurface rock dissolution will not be likely



- om -

6-29

6«30

6-31

to lead to radionuclide releases greater..."

Data on orojections of estimated rates of dlssolution

should be oresented or cited,

Ibid,

_ Paragravch 4

Inadequate subpvort

At the very least dissolution data should be pre-
sented and maps should be offered showing the lo-

cation of the data sources.

Ivigd.

Page 6-114, varacravh 1

Inadequate suvvort

Data and mavs should be oresented or cited confirming

evidence of no structural collavse features,

ITbid.

Paragraoh 2

Inadequate suvnort

Data confirming long term isolation frorw migrating

dissolution fronts should be presented or cited,.

Ibid.

Paragranh 3

Inadegquate sucrvert




6-33

Data confircing a non-disruntive tectonic en-
vironment for the next 10,000 years should be onre-

sented or cited.

-

o

id.
Page 6-115, parasgranh 1
Inadequate suvoort

Date and mavs confirming a lack of volcanism should

bte vresented or cited.

Ibid,

Paragravh 5

Inadequate suvpnort

Data confirming a lack of seiswic activity should

be presented or cited.

Ibid.

Page 6-117, varagravh 1l

Fuestion

Is there no notential for salt mining?

Inid,

Page 6-118, parasranhs 2, 3, & U

ilo resoonse
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€-37 Section £.3.1.1

vage 6-103, narasravh 3

Page 6-119, Table 6-14, varagranh 1

Inadecuate sunnort

Geohydrologic data should be nresented which confirm
that the site is compatible with isolation of nuclear

vvaste,

6£-38

o

id.
Paragrapvh 2

Inadequate suonort & tyvo,

Data must be nresented or cited which confirm that
groundwater travel times along likely vathways will

exceed 10,000 years.

€-39 Ibid.,

Paragraoh 3

Inadegquate supvort

Data regarding the hydrolozic processes which would

affect the geologic renository should be vresentesd

or cited.

6-40 Ifbid.

Fare £-120, wnararrash 1

Inadecuate discussion

The nature and rechrarze area of the Ceen Zasin
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condition considering the very slow ground water

migration rate?

6=41 Ibid.

Page 6-121, paragraoh 3

Inadeguate supvort

Data confirming that changes in the geochydrologic

regime are not likely should be presented.

6-42 Tbid.

Paragranh S

Inadequate consideration of available data

No mention is made of mud dikes. The frequent oc-
curence of mud dikes in South Texas aquifers is well

documented and should be given careful consiﬁeration.

=43 Ibid.

Pasre 6-122, vparasraoh 1

Inadequate supvort

Data confirming travel times greater than 1,000¢

years should te oresented or cited.

€ -l Section 6.3.1.1.2 Zvaluation Process

Page 6-122, narazranh 3

Inadequate Aiscussion




6=Ls

The assumotion that salt is a vorous nediunm,
characterized by Darcian flow, is a voor assurip-
tion., Flow through salt, as in most formations,

is prubably shrough channels. An analysis of channel
development is needed before any assumntions can be

made regarding flow.

Ibid.

Page 6-123, varasraoh 1

Poor assumptions

There is an avnarent conflict with the statement in
this paragraph regarding the empirical determination
of vermeabilities and the statement earlier that the
salt is so imperuweable that it allows insufficient
flow for measurement of permeability. Ignoring frac-
ture flow is not acceptable, since the majoritf of
flow is must likely to occur through fractures,

The assumption, as stated, @s not conservative, Aan
analysis of fracturehgevelo;;;nt and the nature of
groundwater flow in the area is basic to an Invirone

mental Assessment,

Ibid.

Caracranh 3

Inadegquate sunnort

Jata and calculaXions sunportina the assumvtion that

site conditions are not sienificantly different from



6-48

(92N

I

\O

regional conditiors should be vresented or cited,
as snould data sunvorting tre claim that the site

geonydrologic conditions satisfy the guidelines.

Ibid.

Parasravh b

Poor assumption

The calculafed total travel time is based on the
assumption of uniform tabular bodies and Darcian
flow, which are admittedly inadequate., Only field

tests can give credibility to such calculations,

Section 6,3.1.1.3) Analysis of Favorable Conditions
Page 6~124, waragravh 3

Inadequate suvvort

The conclusion that pre-waste-emvlacement groundwater
travel times along likely radionuclide paths is greater
than 10,000 years has not been established, an ad-
equate model of the local geohydrologic regime must

first be develoved anl tested.

Ibid.

Page 5-125, waragraoh 7

Question regarding mmideline

In an area where the hydraulic gradient is low and

hence groundwater miyration is extremely slow, is



6-50

6-51
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it wise to look for a2 conductive aquifer between
the reveositnry and the sccessivle environment?
Rather than the desired dis =2rsion and dilution,
the contamination may foll,w a pressure gradie-t
to the nearsst fracture t' rough vhich flow is oc~
curing and thus find e nalaway to the accessible
environment., At least in the repository develop-
ment arsa, the fractures which have been encountered

are known, documented, and can be controlled,

{bid,

Page 6-127, waragranh 1

Inadeguate discussion

The basis of the calculation of the hydraulic gra-
dient is not presented. In light of the anomalously
high hydraulic gradient, lealkage may be suspected.
The discussion should certeinly address this pos-

sibility and the calculation and dats should be pre-

sented,

Section £,3.1.1.4% Anslvsis of Potentially Adverse

Conditions

Page €-128, varagravh &

Inadequate sumnert

Jata suuvnorting a downward flow ovath and high TDS

in the groundwater srould be vnresented or cited.



B L T N

€-53

=54

£-55

Ihiqd.

—————

Paragraovh §

Inadequate discussion

Salt and mud dikes occur frequently in the agrea,

but no mention is made of them,

Ibid,
Parseranh €

Inadequate detail

The locatlion of ary susvected fauvlts should be pre-

sented on s man.

Section 6.3.1.2 Geochemistry, Guideline
10 CFR Part 960.4-2-2

Page 6-129, vwaragranh &

Page €-130, Table 6-15, narasrash 1

Inadequate sunvort

Data confirming geochemical characteristics com-
natible with containment and isolation of waste

should te nresented or cited.

rOid .

Pargarann 2

Inadeguate suvnnort

fata demcnstrating the nature and rates of zco-

chemical orocesses should he nresente’ or cited,
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Paraeranh 3

Inadeguate sunnort

seochemical condition listed should be suvnorted

by data.

Ivid,
Page £-131, varagravh 1

Inadequate suvvort

Documentation of mineral assemblages should be

oresented,

Ibid,

Paragrach 2

Inadequate suvnort

Solubility and flow data should be nresented or cited.

Ibid,

Paragraoh 3

Insdequate suonort

Favorable nhysical and geochemical wnrocesses should

be documented, Tyve on "accessible”,

I:" id .

Paragranh «

Inadequate discussior
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The reactivity of chloride with iron is %“otally
ignored, Ccnsideration of interaction of trines

with materials of construction must te documented,

6-61 Ibid..

Paragraoh 5

Inadequate discussion

The nossibility of water intrusion is isnored as
well as its notential effect on rock strength,

Such a vossibility should at least be cdﬁsidéred.

6-62 _Ip_i_d.n
Paragravh &

Inadequate discussion

Does nre-waste-emplacement include vast develovment?
Again the vresence of chloride ion, & vowerful ox-

idizing agent, is ignored.

£-€3 Section €.3.1.2.2 Zvaluation Process

Page 6-133, parasgravh 3

Inadequate suvnort

Sunvortinge data documentine the most likely nathways
should be onresented as well as the various retar-

dation mechanism: .
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Ihid,
Page £-134, paragrach b

Inadeguate documentation

The worst case analysis should be documented,

Ibid.

Paragranh S

Inadequate discussion

No consideration is given teo diffusion or changes

in hydraulie or chemicel gradients.

Section €.3.1.2,3 Analysis of Favorable Conditions
Page 6-134, Paragrach 9

Inadequate discussion

The conclusion assumes control of groundwater at the

shafts and engineered barriers. These voints require

careful consideration.

Ibid.

Page 6-135, varagranh 3

Inadequate detail

Sulfate concentration should te docurented.

Ib .ld L]

Page £-137, Jarazrann &

Inadequate sumnort
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Field measurements are not documented and the nose
sibility of gsroundwater intrusion resulting fron
mining activities is ignored. Such possibilities

should at lcast be considered,

6“69 Ibido

Paragranh §

Juestion

Results of calculations range over 10 orders of mag-
nitude. Can such a wide range be considered any
better than muessing? Perhavs the -calculations

should be reviewed and checked with emoirical data.

6-70 Section 6.3.1.2.4 #nalvsis of Potentially Adverse
Conditions

Page 6-138, paragraoh 6

Inadeguate definition

It is not clear whether the calculations included
only entrained brine or also water which may have

intruded as 2 result of mining activity.

€-71

o

id.

Paragsranh 7 -

Inadequate sunvort

Corrosion rates in the onresence of unlimited trine

are nct docurented,



6"?2 Ib id'

Page £-139, nararranh 3

lon-corservative assumntion and tyve

.

Second sentsnce should read "It is not clear,..”
The conclusgioen that sorntion and rock strength will

remain unaltered ir not conservative.bypSlhrphy'sIaw.

6"73 Jido

——

Yaragravh 4

Inadequate discussion

Intruded groundwater will be oxidizing. This should

at least be considered.

6-74 Section 6.3.1.2.5 Analysis of Nisqualifying

Condition

Page 6-139, varagravh §

Inadeguate discussion

No documentation is presented for review

6-75 Section 6.3.1.2.5 Conclusion

Page 6-139, varagravh B

Inadequate ciscussion

o documentation is offered regarding the integrity
of the waste wackage for votential retrieval., Tais
should at least be considered as an integral nzrt

of the retrievability requirement,

6-76 Section 6.3.1.3 Sock Characteristic, Guideline

10 CFR  Part 0f0.4-2-3




Pgre 6~139, vararravh 1l

Incomolete documentation

Table €-~1° is referenced, but missing.

£-77 Section 6.3.3.1.2 Zveluation and Relevant Data

Page 6-202, varagravh 7

Discussion unclesr

There are apoarently conflicting statements regarding
surface imooundments--small farm ponds should at least
be located on & mep., The reference to uvstreanm is

unclear--does it refer to surface drainage?

6-78 Ibid.

Paragranh 8

Inadeguate develovment

Hore detailed snalyses are mentioned, but no plan
or schedule is offered for implementation. There
apovears to be some doubt about flooding vnotential.
This whole subject deserves moré counlete consid-

eration.

=79 Section €.,3.3.2 Hock Characteristics, Guideline

13 Cr3  Part 960,5-2-9

Paze £-204, varagranh U

Page 6~205, Table €-2&4, varasranh S

Inadeguate documentaticn
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6-80

6-81

£-82

€-83
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The coriclusion has not been well documented that
oresent technology can satisfy all of the require~
ments for & revository in salt--esvecially with

resvect to retrievability.

Ibid.

Paragravh 6

Inadequate documentation

The conclusion is not well founded in light of the
effects of salt creev, This should at least be con-

sidered, documented, and laid to rest,

Section 6.3.3.2.2 Zvaluation Process

Page 6-206, varasgravh 4

HMissing text

é
Continuity of text here is not avvargnt. Perhavs

something has been left out,

Tvid.

Page 6-207, paragravh 2

Inadequate develovment

Uncertainty recardine room closure rates must be

removed before definitive nrojections can te made.

Ibid.

Pare 6-208, varasravh 3




Inadequate detail

A descrintion of tne waturtight shaft=lining

systems 1s nseded for review,

6-8b Section £.3.3.2.b Analysis of Potentially Adverse

Conditions

Page 6-211, varagranh 2

Questionable conclusion

The conclusion 1s questionable considering the creep

vroperties of sslt,

6-85 Tbid.

Page 6-212, varagranh 1

Tyvocsravhical omission

It aovears that something is missing in the second

Q
sentgnce: "There is potential for difficulty..."

Parasraph L

Reference

Documentation of vrocedures should be checked,

Section 6.3.3.2.5 Analvsis of Disqualifying Condition

Page 6~213, varasranh 1

Inadequate detail
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Second t., last sentance {s incomnlete: "..., such

notential hazards at..."”s Hitigating

procedures should bhe identified and examined to de-
termine whether or not they offer a vermanent so-

lution .

&£-88 Ibid,

Parasranh 2

Inadequate discussion

Insurficient suovort is offered for the conclusion,
Additional data must be gathered and the results
docupented-~esvecially in view of the unusual rock

characteristics of salt,

6F89 Section 6,3.3.3.5 Conclusion

Page 6~216, naragraoh 1

uestionable cenclusion

The notential for suface flooding has rot been Tully

exnlored, nor mitigation sufficiently analyzed.

€-90 Section 6.3.3.4,2 Zvgluation ®rocess

Page 6-~214, varagrach 7

Inadeguate detail

The source of geologic and seismologic data is not

given,



6- 91
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Section 6.3.3.4 Tectonics, Cujdeline 10 CFR
Part 970.5-2-11

Paxe 6-216, varagranh 3

Page 6-217, Table 6-25, varggranh j

Data on faulting should be presented or cited,

Section 6.3.3.,4.2 Zvaluation Process

Page 6-218, paragravh 3

Inadequate develonment

A concerted effort should be made to identify all
faults and other tectonic structures within the

site region,

Section 6.3,3.4,4 Analysis of Potentially Adverse.

Conditions

Page 6-219, paragranh b

Questions

Surface faultine is commonly assoziated with salt

domes--are there none in the Palo Duro Basin?

Section 6.3.4.2.1 Site Characteristics

Page 6-223, varasravnh 2

Inadeguate discussion

All stability nroblems should be identified and
nitigating measures analyvzed to determine whether

they offer a nmermanent solution.
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6-97

€-98
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Section 6.3.4,2.2 Zngineering Considerations

Paze 6=223, varasravh §

Inadequate discussion

There is no discussion of the stability of the seal
system excavations upon which the claims of radio-
nuclide migration limitations are based. Anaiysis
of the stability of the seal system is casic to this

entire discussion,

Ibid.

Page 6-224, varagravh 1

Inadeaquate detail

Additional'insitu and laboratory tests must be

identified and a schedule offered,

Section 6.3,4.2.3 Written Agreements

Page 6-224, varsgravh 6

No resvponse

Agreements must be reviewed when available,

Section 6.3.4,2.4 Fernository Personnel

Page 6-224, parasrach B

Inadecuate discussion

A vlan must be develoved for decommissioning,
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6-99

6-100

6101

6-102

-38-

Ibid,

Pararraoh 9

Migsing firure

Fig, 6-7 is refersanced but shown as still under

nrevaration,

Section 6.4.2,1 Performance of ZIngineered Rarriers

Page 6-242, varagraoh 1
Inadeguate detail

The conditions under whiéh oxide lsyers sre suovposed
to accumulate are not described. Data must be vre=-

sented which documents the rates of radionuclide re-
lease through oxide layers remaining in the metal of

the waste vackacge,

Section 6.4,2.1.2 Brine MNigration =n Salt

Page 6-2U6, paracravh 3

Page 6-24L4

Missing fiaure

Figure 6.4,2,1-3 is referenced but missing,

Section €.4.2.1.2 3Brine Figration In Salt

. Page €-246, vararranh 2

Inadequate discussion

The subjects of exmwansion, conveection, and heat

transfer are ignored,



€-103 Tbid.,

B

Page 6-207, paragranh 3

Questicnable conclusion

Cverprediction of brine migration by the code
BRINEMIG is not adequately established until the
regnitude of brine mcvemeht along grain boundéries

is ectablished,

é-104 - Section 6.4,2.1.3 Corrosion
Pace 6-252, varagraovh 3

Inaccurate assumntion

Corrosion seldom occurs uniformly. Generally it
begins ét a point as a result of a galvanic effect
and then svreads in a front. Suprisingly there is

no discussion of cathodic protection.

6-105 ITbid.

Page 6-262, naragranh 1

g

The last sentance should read "... 10“ T ver hour

*..-

S ¢nly about g factor of two."

€-105 Ibid.,

Paragravh 2

Inadecuate develooment
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6-108
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The decay historiss of stresses are admittedly
noorly defined, but no scnedule or nlan s offered
for deterninine these values, The eflects of gtress
on vermeanility are only now beginning to be in-
vestigated., An effort shiould he made to deternine

these effects for the assessment to be comvlete,

Tbid.

Page £-26%, varasraoh 1

Inadeguate discussion

Is oxidation the only corrosive mechanism? Has the
reaction mechanism been analyzed to look for steps
that can be retarded? “hat about sacrificial layers
or vrotective oxides. Can the currently accented

naterials of construction be defended?

Ibid,

Paragranh 3

“nadequate suonort

Suonorting data must be nwresented to confirm uniforn
corrosion, The assumpntion of limited brine irnores
the vossibility of mroundwater intrusion, a moor

assumction based on the record of most underground

onerations.
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Ibid,

Paragraoh 2

uestionatle conclusion

The fact is that local nenetrations are genersally
euch higher than unifora corrosion. The galvanic
effect in corrosion seems to have been ignored in
this analysis--a glaring omission. This subject of
corrosion requires considerable uore develonment"

before credibility can be established,
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6‘11“ Ibi.d .

Paragranh 2

Inadequate suvoort

Travel times to control zone boundaries have not

been estahlished,

£-115 Section 6.4,2,1,5 Summary of Performance of

tngineered Parriers

Page 6=275, varagravch 3

Inadecuate suovvnort

Corrosion conditions have not been adequately de-
scribed, groundwater intrusion has been neglected,

Qe
and kinetics and solubilities must be varified,

6=116 Section 6,4.2.2 Performance of Shaft=Seals

Page 6-276, varagraovh 2

Inadequate treatment

Locatiorsof keyed bulkheads are not specified, The
use of keyed bulkheads is questionable hecause of the
resulting exmansion of the disturbed zone resulting

from excavation.




6-117

6-118

Parasravh 2

Pace 6-277, Pisure 6.,4,2,2-1

Questionable conclugion

Analyses of groundwater flow around and through

the shaft-seal system should be checked.

Ibicd,

Paragraph 2

Page 6-277, Fipure 6.4.2.2-1

Missing figure

Flgure 6.4.2,2--1 is referenced but shown as uncer

preparation.

Ivid.

Page 6-278, varazravh 1l

Inadequate develonment

The design must be demonstrated to function as.

predicted,

Tbid.,

Pararsrach 2

Juestionable data

Penetration times for groundwater to reach .the re-
nository level should be checked and comvared with
other similar data, The ultimate intearity of creen

closure rust be established.
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6-121

6-122
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Ibid.

Paragravh 3

Irroneocus conclusion

later migration devends more on porosity and ver=-
meability than on stress--in fact stress and re-

laxation may increase permeability,

Section 6.4,2.3.2 wWhat Constitutes a Significant

affect on Performance?

Page 6-279, varasravh 3

Tyvo

Last sentence should read "... limit on release to

the accessible environment is Jeavardized.,”

Section 6.4.2,3.4 Physical Extent of Potential

Chances.

Pare 6-281, varagranh U4

Inadeguate suvvort

Data confirming limits of mechanical effects from

excavation shoula “e nresented.

Ibid,

Paragraon §

Juestionahle data

Data cited on limits of mechanical effects due to

axcavatien shonld be checked,



6-124

6-125

6-126
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Ibid,

Page 6-283, paragrach 1

Tyvo

The second sentence should read ",.. the ventilation

systen is also of interest,”

Tbic.

Page £-285, varagravh §

Poor assumvtion .

Groundwater flow through saltLjs most likely through
fractures and interbeds,and most certainly is not

well renresented as Darcian flow.

Ibid.

" Page 6-286, varagravh b

Inadeguate suvvort and tyvo

The first sentence should read "... while fluzx is

infiuenced by the waste~-induced hest." Data con-
firming steady state conditions within 10,000 years

should ve vresented.

Tvid.

Pare 6-287, varasranh 1

Inadequale suncort

Suonorting data is needed demonstrating the limits
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of effect of waste-generated heat on groundwater

flow to 10 meters.

6-128 Section 6.4,2.4.1 Groundwater Movement In Host

Bock.

Page 6-289, varasravh 4

Questionable conclusion

Models are based on unrealistic assumptions of
Darcian flow through uniferm tabular bodies,
Most flow is through fractures, channels, and at

contacts between salt beds and interbeds.

6-129 Ibid.,

Page 6-297, varagravh 2

Inadequate discussion

The projection for maximum penetration after
1,000,000 years is based on the arsumption of
Barcian flow, which is admittedly not realistic.



