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MEMORANDUM FOR:  Waste Management Staff

FROM: . Richard Lee
Geology/Geophysics Section
Geotechnical Branch
Division of Waste Management, NMSS

SUBJECT:. * GEOLOGY/GEOPHYSICS STAFF CONTRACTOR MEETINGS FOR EA REVIEM

On January 14-18, 1985, the Geology/Geophysics Section staff and their technical
contractors are scheduled to meet at NRC offices in Silver Spring, Room 130, to
discuss their prepared selected detailed comments and preliminary major comments
-on the final draft EAs. The meetings are separated on the basis of site region
with the Permian Basin discussions on the 14th, the Paradox Basin on the 15th,
the Gulf Coast on the 16th, NNWSI on the 17th and BWIP on the 18th. The meeting

. agenda is loosely constrained such that all specific comments and concerns can -

be raised for discussion. Results of the meetings will contribute to the

selection of those comments the Geology/Geophysics staff will propose as their
draft EA selected detailed comments as well as provide a basis for identifying
potential major comments. . _

Due to limited space in Room 130 and 1imited time to conduct the EA review, -
those who are interested in attending any of these meetings should contact me
(X74526) by COB, Thursday, January 10, 1985.
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Deaf Smith Swisher
Chapter 3
Section 3.2.3 Stratigraphy

This section should present some discussion of Quaternary Deposits.

LEVEL 2



Deaf Smith Swisher Page 3-29, paragraph 2
Chapter 3
Section 3.2.3.1.4, Upper Permian Page 3-25, Paragraph 1

The statement that "above the dolomite is a sequence to the cleanest and
thickest Sand Andres salt recognized in the Basin" is not supported by the
reference, SWEC, 1983g [1983b1. DOE should substitute a reference which can
directly support this conclusion.

LEVEL 3



Deaf Smith Swisher page 3--29
Chapter 3

Section 3.2.3.1.5 Trassic System And Section 3.2.3.1.6 Tertiary System,
Page 3-25

Seni, 1980, shows that the Deaf Smith site lies near or within both a
Pre-Ogallala erosional channel which was cut into the Dockum as well as an
Ogallala distributary channel. Areas within the Pre-0aallala erosional
channels may have been subject to deeper and more intense weathering than areas
outside the channels which could possible have helped focus paleo
dissolutioning and be an areas where future differential erosion and
dissolutioning could be focused. The QOgallala depositional channels could
offered preferential groundwater flow paths and have the potential of being
areas where groundwater could be obtained more readily than areas of thinner
ogallala deposits outside the channels. In addition the areas within or near
the edge of the channels may present more problems for consturction of shafts
then areas where these features are not present. Neither the text nor the
accompaning of figures appear to indicate the existence of these features. The
EA should present a discussion of the known Tocation and characteristics of
these features so that there effects on waste isolation can be addressed.

LEVEL 1




Deaf Smith Swisher pages 3-30 to 3-52
Chapter 3
Section 3.2.3.3 Salt Dissolution Pages 3-49 to 3-51

Within this section rates of dissolutioning are presented which appear to be
reasonable if it is assumed that dissolutioning progresses inward at an
essentially uniform rate. It is well known, however, that solution features in
other water soluable rocks are strongly joint controlled and there are many
suggestions that this is also the case in salt dissolutioning. Based on
studies in Caprock Canyons State Park, Goldstein and Collins 1984, state "“if
dissolution was enhanced along joint zones, regional dissolution might consist
of a mosaic of localized areas with varying rates of dissolution. The
similarity between the orientation of joints that predate dissolution and the
synchlinal depressions sugaest that this occured."

The lirear appearance of features such as Palo Duro Creek and the parallelism
of these features with regional joint and lineament trends as reported by
Finley and Gustavson, 1981, strongly suadest the potential for dissolutioning
to be concentrated around these features. If preferential dissolutioning along
joints is considered, dissolutioning could effect the site in a shorter time
frame than the calculations presented in this section suggest. The EA should
address the potential and effects of preferential dissolution.

LEVEL 1



Deaf Smith Swisher
Chapter 3

Section 3.2.5 Struction and Tectonics

The Matador Arch is the southern boundary of the Palo Duro Basin and
essentially separates this basin from the Midland basin. There is no
discussion within this section of this feature, the associate faulting and the
relationship of this feature to the amarillo-Wichita-Ouachita structural zone.
The EA should present a complete discription of the major regional structural
features and the relationship of these features to structures within the site
vicinity.

LEVEL 2



Deaf Smith
Chapter 3
Section 3.2.5.1 Fau}ting Meers Fault

insert from athers
Deaf Smith Swisher page 3-56, last paragraph

Section 3.2.5.1, Faulting, Page 3-52 Last Paragraph

This section states that no faulting has been identified which offsets units
younger than Upper Clear Fork. Budnick, 1983, Figures 9 & 14 indicates that
some faults offset the San Andres and some faults are interpreted to offset

beds as young as Alibates.

If Budniks interpretation is correct these fault plains could be potential
paths for groundwater movement and potential dissolution zones. The EA should
indicate that other interpretations have been made so that the potential
effects on waste isolation can be analyzed.

LEVEL 1



Deaf Smith Swisher page 3-61
Section 3.2.5.2, Page 3-52

As is stated within this section several investigations have suggested that
lineaments and joints may be related to basement faults. This section does not
point out however that these joints may be controlling the location of playas
and drainage patterns, that the joints can act as preferential pathways for
groundwater flow and that solution widening of joints has been noted. (see
Finley & Gustavson, 1981).

The site is bounded on the north by an unnamed tributary to North Palo Duro
Crek and lies approximately 3 miles north of Palo Duro Creek, both of which
appear from air photo and map analysis to be at least partially joint
controlled.

[ the site 1ies approximatly 3 miles north of North Tule Draw and several large
playas 1ie along the northern boundry of the site. Based on map and air photo
analysis these features appear to be at least partially joint controlled.]

As the joints and lineaments in the site region may be structually controiled
may be paths of preferential groundwater flow and dissolution a more detailed
discussion of joints and lineaments is needed within this EA so that their
potential effect on waste isolation can be assessed.

LEVEL 1



Deaf Smith Swisher

Section 3.2.5.2. lineaments and joints

This section should contain a discussion of jointing and fracturing as observed
in the cores and boreholes.



Deaf Smith Swisher page 3-83, 1lst paragraph

Section 3.2.6.1.2 Lithostartigraphic Characterization, Page 3-80 First Paraaraph

This section states that the volume percent of the host rock for both Deaf
Smith and Swisher is 90% Halite, 7% Anhydrite and 3% Clay. Based on the )
information presented in Table 3-8 & 3-10 [Table 3-6 and 3-8], examination of
the geophysical logs, lithological logs and core photos of the borings utilized
to prepare these tables it is unclear this figure was obtained.

The average percent mudstone is presented in Table 3-10 [3-87 as approximatly
8% of Unit 4. As other minerals beside salt, anhydrite & clay are reported in
this section to be present in only trace amounts the approximatly 67% [84%]
mudstone in the mudstone interval would by itself account for approximatly 5.5%
[7.52] clay. It therefore appears that the mudstone intervals alone accounts
for more than 3% clay and no consideration has been given for clay within the
salt or anhydrite let alone the chaotic mudstone - halite rock reported in
Table 3-10 [3-8]. It is also unclear what the 31% [37%] of dirty salt reported
in Table 3-8 [3-6] corresponds to in Table 3-10 [3-8] or to the site
stratigraphy discribed in section 3.2.3.2

The date which forms the basis for the information presented within this
section and the correspondence tables need to be reanalyzed to determine the
true percent of clay and anhydrite within the host rock. The information needs
to be presented in a manor that allows the reader to determine how and where
the clay & anhydrite is distributed so that its effect on waste isolation can
be assessed.

LEVEL 1



Deaf Smith Swisher page 3-96, lst paragraph
Section 3.2.8.2 Other Resources Page 3-95 2nd Paragraph

This section states "Abundant potassium salts have not been observed in the DOE
wells."” Where, both geographicalily & stratigraphically, have potassium salts
been noted.

LEVEL 2



Deaf Smith Swisher figure 3-28

Chapter 3

Figure 3-25

The interpretation presented within this figure differs greatly from Budnik,
1984 & 1983. Because Budnik indicates faulting which offsets the San Andes
(see comment X) both interpretations should be shown so that the Reader can
evaluate the potential effects alternate interpretations of geologic conditions
may have on the suitability of the site.

LEVEL 2



Deaf Smith Swisher, 3rd to last paraaraph
Chapter 4
Section 4.1.1, Field Studies, Page 4-1, 2nd to Last Paragraph

We assume that specific that specific program details includes the exact type,
number and location of testing activities as well as the exact procedures to be
followed.

LEVEL 1



Deaf Smith
Chapter 4

4.1.1.1.10 Regional Seismic Reflection and 4.1.1.1.11 Three-Dimensional
Seismic Reflection

Seismic surveys, conducted utilizing an energy source consisting of several
large vibrator trucks are fairly standard and the methodology normally has good
deep resolution capability, however due to recording and processing
requirements the low frequency portion of the energy spectrum normally
predominates resulting in poor resolution in the upper portion of the
stratigraphic section. While modifications to both the field procedures and
processing parameters can improve and inhance the information obtained in the
upper portions of the section, this technique will not normally provide
information much above the 1000 foot depth. As it will be necessary to
demonstrate the characteristics of the upper portion of the stratigraphic
section, including reasonable assurance that features such as breccia pipes and
the 1ike are not present, the DOE should consider the possibility of modifying
or suppiementing the planned surveys through the use of alternate techniques

" which utilize a high frequency energy source. While these techniques normally
do not have as deep a penetration potential as the standard oil field type
surveys, they are especially suited for obtaining information in the upper 1 to
2000 feet of the stratigraphic section. There are several firms within the US
which are auite familiar with these various techniques and who have developed
computer proarams which can not only process the reflection data, but can
perform refraction calculations from the same data set allowing extremely high
resolution of the near surface stratigraphic section. As these techniques do
not require large truck mounted energy sources they are much less disruptive of
the surface, and therefor in environmentally sensitive areas can be performed
with minimal effects. The DOE should consider supplementing there program with
both high resolution shallow reflection surveys and seismic refraction surveys.

LEVEL 1
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Deaf Smith Swisher
Chapter 4
Section 4.1.1

For purpose of this EA, DOE is proposing a control area which would provide
less than a one kilometer buffer zone between the underground workings and the
accessible environment.

If DOE believes that this distance is a reasonable approximation of the size of
the control area that it will eventually recommend, the NRC believes that in
order to provide reasonable assurance that waste can be isolated within the
control area for the time period required, DOE would have to perform a
substantially more detailed field program than is proposed. DOE should
revaluate both the control area size and field program proposed to determine if
the environmental effects of characterization activities as presented in
section 4.2 adequately reflect the effects expected.

LEVEL 1
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Deaf Smith Swisher
Chapter 5
Section 5.2, Expected Effects on the Physical Envirorment

For purpose of this EA, DOE is proposing a control area which will provide less
than a one kilometer buffer between the accessible environment and the
underground workings. The NRC is concerned that with a control area this small
that DOE will not be able to provide reasonable assurance that the waste can be
isolated from the accessing environment for the time period required. It is
the NRC's opinion that a larger controlled area will be required and that by
using the control area stated in this EA that the expected effects are
understated. DOE should reevalute the basis for presenting this control area
to determine if it needs to be revised along with the discussion on expected
effects.

LEVELL



Deaf Smith Swisher
Chapter S

Section 5.2.1.1 Geologic Structure
Page 5-39, Paragraph 2

The NRC is in the process of preparing a generic technical position on
seismotectonic evaluation methods. This paper will cover the types of
seismotectonic investigation and evaluation methods which will need to be
conducted for a repository. In addition, the NRC will need to separately
review the types of structures to be constructed, their functions and the
consequences of potential accidents before the actual design requirements which
will be necessary can be determined. At the present time, it is premature to
state that the design requirements for nuclear power plants are the same as
those required for a waste repository. It can only be stated at this time that
the design reaquirements of structures important to safety will comply with
10CFR60 and appropriate EPA regulations.

LEVEL 1



Deaf smith Swisher

Section 6.3.1.3.1. statement of qualifying condition {postclosure rock
characteristics) page 6-93

This section staes that the most significant movements will occur along
interbeds and bedding plains. Jointing and fracturing is not discussed in
section 3.2.5.2. or to any degree anywhere in this document (see comment x) and
the mineralogical composition utilized in the analysis appears to be in
error.(see comment y) Based on the information presented in this EA it is
unclear how the horizontal and vertical discomtinuities were utilized in the
analysis or how the mineralogical composition , distribution and variations
were factored into the analysis. The DOE should present sufficient information
within this EA so that the reader can understand how these factors were
utilized in the analysis. Understanding these analysis is important to
determine if suitability of the site verses the rock characteristic quidelines
has been correctly evaluated..

LEVEL 1



Deaf Smith Swisher page 6-107 4th paragraph from the bottom
Chapter 6

6.3.1.6.1 Statement of Qualifying Conditions Dissolation Page 6-106
2nd Paragraph

The distance to the dissolution front quoted is slightly, through not
significantly different from values quoted in Section 3.2.3.3. These two
sections should be consistent.

LEVEL 3
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It is stated that “"the closet OCRM seiemic reflection line is ebout 6 KM
Trom the site". Unless rore w21l canwrzgd and cleser reflectionlines to
ithe site are cbtained, the s*atcmznt of no Taults in the immediate
vicinity of the site can not be quatltified.

Mere informetion is needed regarding-&at{pg,crustal movement.

It is stated "Subsidence end Collapse are active processes ir area of
peripheral salt dissolution beyond the high plan margin". How much of a
subsidence occurs and what effzct woulid have on the water table and
groundwater flow?

¥hy the San Andres unit 4 has not been tested in the Fansfield Neo. 1
well. What's the thickness of this unit at the well location?

Because of the Tack of inforimation and the uncertainty about the
historical seismic data, more information is needed regarding the
macnitude of earthquakes essociated with tectonic structures.

Therzis uncertainty about the details of structures at the site, because
subsurface mapping is lacking.

What are the bases for stating ne active surface faultina is present in
the Texas panhandle-

What precautions are taken to prevent the occurrence of a hydraulic water.
cocnnection which may lead to a loss of waste isolation-

The reference dealing with the reflection data shoot in the vicinity of
the site is not available. .



t ic stated that "although no survzce T2ulting have been idantified,
ctive faultiing may be present in the vicinity of the site" more ‘
formation regarding these faults 3s necded to estimate the magnitude of

I
a
.i
eartbcuzkes which mey be czrevated from Ulese active faults.,

n
2

.



Lawrence Livermore National Laboratory
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NUCLEAR SYSTEMS SAFETY PROGRAM
L-95

EG-85-007
January 12, 1985

Mr. Michael E. Blackford

Project Officer, MS-623ss

Geotechnical Branch, WMGT

Division of Waste Management

Office of Nuclear Material Safety and Safeguards
U.S. Nuclear Regulatory Commission

Washington, D.C. 20555

SUBJECT: Transmittal of EA Review Report (Draft) on the Deaf Smith
County Site, Texas

Reference: NRC FIN A0294
Technical Assistance in Seismo-Tectonic Impacts
in Repositories

Dear Mr. Blackford:

This is to transmit the subject draft report on the Deaf Smith County
Site, Texas.

In accordance with Subtask 1.3 of the reference Contract A0294, and
your assignment letter dated 22 December 1984, we have performed our review
and evaluation of those assigned portions of the DOE Environmental
Assessments (EA) for the proposed Deaf Smith County Site. Our review and
evaluation to this date was accomplished by us without access to a number
of important DOE and their contractors literature of the site. Many
references listed in the text of the EA are not readily available in time,
For these reasons, this review and evaluation report should be considered
as a draft document which may need revisions after all the references
become available. In this draft document, we have identified areas of our
technical concerns and the rationale for our concerns. We have also
indicated in this draft report what action we feel is necessary for
mitigation.

If you have any questions, please let us know.

Sincerely yours,

Nzlcoq

Dae H Chung
Project Leader

DHC/ic
Enclosure: As stated.

LRty  Lpp

An Equal Opportunity Emplayer » University of Casfornia * P O. Box 808 Livermore. California 94550 + Telephone (415)422-1100  Twx 910-386-8339 UCLLL LVYMR
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Preliminary Review, Draft Environmental Assessment, Deaf Smith Site,
Palo Duro Basin, Deaf Smith County, Texas

This report is a preliminary review of the Deaf Smith Site, Palo Duro
Basin, Deaf Smith County, Texas.
This report is divided into 7 sections. The first section provides
review comments on the Executive Summary. Following sections provide
review comments on Cﬁapters 1 and 3 through 7 respectively. There are no
comments on Chapter 2. Comments are most extensive with respect to
Chapter 3 since this is the Chapter in which descriptive material
concerning geology, seismicity and tectonics appears. In accordance with
USNRC instructions, this review has concentrated chiefly on these
elements of the Draft Environmental Assessment (EA). Geochemistry and
geohydrology have not been reviewed in detail since it is the reviewer's
'understanding that these matters will be reviewed in depth by others.
However, the reviewer has offered some comments where he felt able to
provide expertise.

The Draft EA was noted to contain a few typographical errors,
misspellings, etc., but these do not materially detract from the

document. A few of the drawings have legibility problems; these are
specifically noted where appropriate.

Chapter specific comments follbw.

Executive Summary

E-1.
Section 2.2.2 Grouping of Sites by Geohydrologic Setting, page 5,
paragraph 5

Although differences in detail are evident between the Paradox Basin and

the Palo Duro Basin it is not clear that the two areas represent
distinctly different geohydrologic settings. A nuclear waste repository
in either setting would rely on the properties of bedded salt for waste
isolation. These properties are independent of geologic age. Available
data suggests that the salt in the Gibson Dome area, Paradox Basin, is of
higher purity and offers beds of greater thickness than are present in
the Palo Duro Basin. These factors are not sﬁecifically discussed in the
Executive Summary for the Environmental Assessment (EA).
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E-2
Section 3, The Site, page 10, Figure 3

The location and orientation of this cross-section needs to be provided.

E-3

Section 7.3, Preferred Sites for Characterization, page 22, Table 1

Equality of all potential repository sites evaluated with respect to
climatic conditions is not justified by available data. The reference
repository site at Hanford is an an area where severe climatic conditions
prevailed during latest Pleistocene time. These included periglacial
climate; periodic lake breakouts resulting in catastropic flooding and
severe erosion were experienced. Also, tectonic effects of ice loadings
may have been significant.

Chapter 1

1.1
Section 1.3.2.2 Distinct Differences among the Geohydrologic Settings and

Host Rocks, page 1-20, paragraph 2

As with comment E-1, above, fundamental differences between Paradox Basin
and Palo Duro Basin sites are not evident. A repository in either basin
would rely on the physical properties of bedded salt for waste

isolation. it should be noted that the principal supply aquifer in the
Paradox Basin, while of relatively low yield, also overlies the
repository horizon. The deep aquifer in the Paradox Basin (Leadville
limestone) yields water of poor quality as with deep aguifers in the Palo
Duro Basin.

Chapter 3
3.1
Section 3.2.1 Regional Geology, page 3-4,, paragraph 5

The discussion of regional geology begins with the Paleozoic strata.

There is no discussion of the varied Pre-cambrian basement beneath the
region and of the Pre-cambrian structural elements and their influence on

subsequent geologic history.



3.2

Section 3.2.1 Regional Geology, page 3-4, paragraph 7 and page 3-9,
paragraph 1

There is little discussion of the important positive elements of
Paleozoic age present within the area and their tectonic history. Since
these features appear related to present day regional seismic activity a

description of each is in order.

3.‘3
Section 3.2.1 Regional Geology, page 3-7, Figure 3-4

Several faults mapped in other literature (e.g. Area Characterization
_Report) are omitted from this figure. The map scale of this figure
prohibits the detail that would allow inclusion of all these faults, but
no additional, larger-scale map that would compensate for this included
in the EA. The only larger-scale fault map included in the EA is figure
3-25, which is too limited in coverage.

Presentation of all recognized faults is required and a larger-scale map
than 3-4 (for instance, one showing just the Texas Panhandle and a

portion of eastern New Mexico) appears to be needed.

Faults shown should be identified in a manner such that ages of last
movement can be recognized. For instance, the Meers Fault, a probably
Holocene reactivated fault, is not discriminated from other regional
faults. The names of a number of faults and fold axes shown on this
figure are illegible.

3.4
Section 3.2.1 Regional Geology, page 3-9, paragraph 4, not enough

information is presented

The same comments, needs, and concerns exist as stated for Section 3.2.5,

pages 3-51 to 3-60.

This should be reworded to state that the youngest recognized
structurally offset unit is the Glorieta Formation.



3.5

Section 3.2.2.1 Physiography, page 3-9, paragraphs 4, 5 7

wWhat is the origin of a High Plains playa? These are obviously important
ground water recharge locations and significant physiographic features of

the High Plains. 1In paragraph 6 it is stated that wind erosion may have
contributed to their development but this clearly implies the presence of
other undescribed contributors. Are playas subsidence features over
areas of salt dissolution? What stratigraphic horizons beneath a typical
playa show evidence of disturbance? On the topographic map, Figure 3-2,
the playas bear resemblance to sinkholes in karst terrain.

Text needs to be added to this portion of the EA describing the geology
of playas so that the reader can assess their significance.

3.6

Section 3.2.2.2 Erosion Processes, page 3-11, paragraph 2

what is the erosional status of the unnamed tributary to North Palo Duro
Creek that passes along the north boundary of the Deaf Smith site? Is
this stream channel alluviated or cutting into bedrock? How well

integrated is this stream in the vicinity of playas?

3.7
Section 3.2.3.1.2 Pennsylvanian System, page 3-12, paragraph 3

The presence of coarse arkosic clastic derived from basement rocks
indicates a time of strong tectonic activity and'uplift. Areas of uplift
and relationships to regional faulting need to be shown on a figure in

the EA and the discussion of the Pennsylvanian period needs to be
expanded to include a summary of its tectonic history.

3.8
Section 3.2.3.1.5 Triassic System page 3-25, paragraph 4

In summary sections (c.f. sec. 2.1, page 2-5, para. 3) the presence in
the Dockum Group of coarse clastics including conglomerate was
emphasized. These strata are not mentioned here.



3.9
Section 3.2.3.3. Salt Dissolution, page 3-41, paragraph 6

How do the collapse features that are described in this paragraph and
attributed to salt dissolution differ geomorphically from the playa
basins that are widespread on the Texas High Plains? Obviously, if some
or all of the playas internal to the High Plains are also the products of
salt dissolution, the integrity of Palo Duro Basin salt is called into
question. This is a critical issue in the EA that is not addressed.

3.10
Section 3.2.3.3 Salt Dissolution, page 3-47, Figure 3-22

_As bound in the EA this figure is very difficult to use since it appears
on two separate pages with an intervening page of text. Wwhy are the
contours on the Tuff formation not drawn through the area northwest of
the Deaf Smith site? Well control in this area does not appear poorer
than in several other locations in the region where contours have been
projected.

3-11
Section 3.2.3.3 Salt Dissolution, page 3-49, paragraph 2

For surface waters to penetrate to salt-bearing formations and promote
dissolution by percolation downward along fault and fracture systems, the
faults must cross-cut strata younger than the salt-bearing units. How is
such a situation consistent with statements elsewhere in the EA which
describe the long-term tectonic stability of the Permian Basin? This
paragraph also states that the High Plains escarpment, a Quaternary
feature, is more pronounced where fault frequency and displacement
increase near the Amarillo Uplight. This implies Quaternary movements
along these faults. This would refute the belief that the Permian Basin
is a tectonically stable area and raise the possibility that the
repository could be subjected to strong near-field ground motions.

3-12
Section 3.2.5 Faulting, General Comment

The principal seismotectonic issue for this site is the lack of
discussion of the potential for activity along the Amarillo-Wichita
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Uplift. Recent recognition of Holocene movement on the Meers fault, at
WNW - ESE trending fault along the north side of the Wichita Mts.,

indicates that other similar features are likely to have also escaped
recognition at the present time.

Indications of possible activity along the north side of the Wichita Mts.
and its NW extension include:

1. Left-lateral, Holocene movement on the Meers fault;

2. Seismicity (up to Intensity VI) possibly associated with the
Amarillo Uplift in the region northeast of the site;

3. Quaternary volcanic activity in northeastern New Mexico possibly
associated with WNW - ESE trending fractures on line with
extension of this zone;

4, Lineaments recognized in the Anadarko Basin and postulated to
represent reactivation (not necessarily recent) of the Mt. View
or other faults;

5. Regional stress conditions compatible with observed motion on
the Meers fault and WNW - ESE fault orientation; and

6. Possible activity along the Matador Uplift, a subparallel
structure.

Inadequate discussion is also presented on past fault motion along the
Amarillo-Wichita Uplift. The Wichita Mts. area is a surface exposure of

the same structure that passes just north of the site. Both areas must
have undergone similar histories and understanding of past fault beHavior
is needed in order to predict future behavior. Thrusting indicated by
recent COCORP data is mentioned, with a brief comment on "possible"
strike-slip movement. Folds and other structures in the Slick Hills to
the north of the Wichita Mts. and in the Arbuckle Mts. to the southeast
indicate major left-lateral deformation. Thrusting of the Wichita Mts.
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over the Anadarke Basin is inferred from unclear seismic profiles.
Considerable vertical mvoement occurred, but it is still uncertain

whether this took place along near vertical faults or by thrusting on
moderately dipping faults.

The second issue of concern is deficiencies and inconsistencies in fault
mapping. The dominant orientation of faults and lineaments in the region
is NW - SE. With the possibility of activity along the Amarillo-Wichita
Uplift, recognition of faults subparallel to this structure is crucial.
No faults have been mapped with 12 km of the site, but with straight-line
segments of drainages, with probable structural control, parallel the

' majority of faults in the area. The nearest of these segments is
immediately north of the site and extension of this feature would pass
through the site. Other segments include parts of Paloc Duro Creek (3 km
to the south), North Palo Duro Creek (20 km to the east), Nigger Arroyo

Creek (30 km to the east), and around Buffalo Lake (30 km to the
southeast).

Several faults included in the Area Characterization Report (Stone and
Webster Eng. Corp., 1983) are omitted from figure 3-4 of the EA, due to
map scale. Figure 3-25 of the EA (Inferred Faults in the Northern Palo
Duro Basin) should extend into Oldham and Potter Counties. Currently, it
ends just 5 km to the north of the site. There appears to have been
inadequate imagery analysis.

The  final concern is that attenuation relations derived principally from
the western U.S. are inferred to be valid for this region. However, in
some parts of the eastern U.S. (for example, the New Madrid, Mo. area),

attentuation of seismic waves has been shown to be much less than this.
Reasons for these differences are probably not simple, but it is likely
that the structural complexity of the western U.S. has a lot to do with
it. 1If this is the case, low attenuation rates would be expected in the
south-central U.S. This appears to be indicated by the large felt areas
for relatively small magnitude events that have occurred in the Texas
Panhandle. Studies of attenuation rates for this region are required.
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Section 3.2.5.1 Faulting, page 3-52, paragraph 2

‘Have studies been performed along the Potter County Fault to evaluate
possible post-Triassic displacement? If so, what findings were made?
Descriptions of the Meers fault provided by Tilford and Western (1984)
provide incontrovertible evidence for Quaternary and probably Holocene

movements along this fault. These movements are not merely "proposed".

It has not been demonstrated what the youngest offset units are for many
of the faults in the Texas Panhandle region. Although no major
deformational settings have been present since the late Paleozoic,
periodic fault movements have continued to the present.

Evaluation and description of faulting episodes with respect to extents
and ages is required. Assumption of current inactivity should not be
made. This information is needed for adequate assessment of seismic risk
to a waste repository in this region.

3-14
Section 3.2.4.1 Faulting, Page 3-52, paragraphs 1 to 5, not enough

information is presented

Other than a LANDSAT lineament analysis, there is no apparent input to
the EA from imagery analyses. This needs to be accomplished and should
include available imagery such as radar, and U-2 imagery and aerial
photography. It is unlikely that low-sun-angle bhotography is available
for this region and it should be generated. Utilization of low-sun-angle
conditions greatly augments active fault analysis, due to the shading
and/or highlighting of fault scarps (Glass and Slemmons, 1978). Faults
in this region (particularly those with NW -SE orientations and known
surface exposures) should be photographed with low-sun-angle conditions
during optimum times of the year (usually mid-winter or mid-summer).
Identification of any possibly active faults would require additional

studies, including trenching and determinations of offsets, rupture
lengths, fault orientations, and sense of motion.
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Section 3.2.5.1 Faulting, Page 3-52, not enough information is presented
It is inferred that the faults discussed in this section are the ones of
those shown in figure 3-4, that are of importance. No mention is made of

the faults included in this figure that are nearest the site. These are
the T.C. fault 40 km to the northwest, an unnamed series of faults 25 km
to the north, and an unnamed, 100 km long, fault in eastern New Mexico
that, if extended, would pass through or near the site. Whatever reasons
the authors of the EA have for considering these faults to be unimportant
are not presented.

Distances to faults or fault zones are important parameters in assessment
of seismic hazards, so those nearest the site need to be evaluated. Lack
of significance must be demonstrated and explained.

3-16

Section 3.2.5.1 Faulting, page 3-52, paragraph 2, information disagrees
with other pérts of the EA '

80 km is given as the distance from the Potter County fault to the site.
Figure 3-4 of the EA indicates a distance of about 60 km and an assumed
reference to this fault in Section 6.3.1.7.1 gives a distance of 72 km.

Ground motion at a site is dependent on the distance to the seismic
SOurce or source area, so an accurate distance is needed for evaluation
of seismic risk. Accurate, consistent figures should be presented.

3-17

Section 3.2.5.1 Faulting, page 3-52, paragraph 3, information disagrees
with other parts of the EA

The Bonita and Alamosa faults are described as being "at least 80 km west
of the Deaf Smith site." Figure 3-4 indicates a distance of about 70 km
to the Bonita fault. '

The same needs and concerns exist as outlined for Section 3.2.5.1, page
3-52, paragraph 2.
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3-18

Section 3.2.5.2 Lineaments and Joints, page 3-52, paragraph 6

Are there any areas and/or orientations of increased joint and/or
lineament density in the Permian Basin region? If so, what locations and
trends are identified?

3-19 )
Section 3.2.5.1 Faulting, page 3-55, figure 3-25, not enough information
is presented

This figure is too limited in coverage to provide adequate information on
faulting near the site. It currently is cut off just 5 km to the north
of the site (i.e. at the Deaf Smith County line).

Any faults within close proximity of the site may be of significance.
This figure should be extended to include Oldham and Potter Counties in
order to show any known faults to the north of the site.

3-20
Section 3.2.5.2 Lineaments and Joints, page 3-57, Table 3-1
Differences in trends between Landsat lineament patterns and joints in

post Permian strata are evident from Table 3-1. What is the significance
of these differing trends and how do the differences relate to the
tectonic history of the region?

3-21 )

Section 3.2.5.3 Seismicity, page 3-58, paragraph 2, not enough
information is presented

A current and past seismographic station distribution map is needed. The

historical record for this region is extremely short, being less than 100
years. The historical level of seismicity is apparently low, but only
felt earthquakes in a sparsely populated region are represented. Fdr the
reviewer to know the extent of instrumental coverage, a map is needed
showing seismographic station locations, time periods of operation, and
sensitivities of instruments used. Such a map is presented in the Area
Characterization Report (ACR), although instrument types and
sensitivities are not given. This map indicates the probable poor



-11-

instrumentation record for the Texas Panhandle region. - The only stations
indicated to have been located in the panhandle were open for short time
periods (about 6 months), during which no seismic events occurred. A
seismographic network is described as being installed in the area for
purposes of this study, but no indication of the extent of coverage is
given.

3-22
Section 3.2.5.3 Seismicity, page 3-58, paragraph 3, information disagrees

with other published literature

Attenuation relations derived principally from the western U.S. are
inferred to be valid for this region. However, in some parts of the

" eastern U.S. (for example, the New Madrid, Mo. area), attenuation of
seismic waves has been shown to be much less than in the western U.S.
Reasons for these differences are probably not simple, but it is likely
that the structural complexity of the western U.S. has a lot to do with
it. If this is the case, low attenuation rates would be expected in the
south-central U.S. This appears to be indicated by the large felt areas
for relatively small magnitude events that have occurred in the Texas
Panhandle. The significance of this is that predictions for ground
motion at the site are likely to be underestimated. Studies of
attenuation rates for this region and site are required.

3-23
Section 3.2.5.3 Seismicity, page 3-58, paragraph 3, the environmental

effects have possibly been misstated

Possible activity along the Amarillo-Wichita Uplift (see comments on
Section 3.2.5, pages 3-51 to 3-60) could indicate that the maximum

credible earthquakes proposed by Nuttli and Herrmann (1978) may be
underestimations.

The potential for activity of this zone needs to be evaluated and maximum
credible earthquakes reassessed.

3-24
Section 3.2.5.3 Seismicity, page 3-59, Figure 3-26

A comparison of epicentral locations shown in Figure 3-26 with the
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regional tectonic map, Figure 3-4, suggests a spatial correlation between
events northwest of the Deaf Smith site and the northern Tucumcari Basin
and/or Oldham Nose. As shown in Figiure 3-4, a fault occurs along the
boundary between these two structures and trends toward the Deaf Smith
site. Could this fault be the source of the earthquakes detected and
could their evident scatter be a function of the recognized poor control
existing with respect to the seismic data?

3-25
Section 3.2.5.3 Seismicity, page 3-59 figure 3-26, information disagrees

with other published literature

Figure 3-26 itself appears to be taken from the Area Characterization
Report (ACR) done by Stone and Webster Engineering Corp. (SWEC), (1983).
Some events have apparently been replotted or relocated. If this is the
case, it should be stated and a basis for relocations given. The event
nearest the site (about 40 km to the east in west-central Randall County)
included in the ACR map is omitted from the EA. This event does not
appear to be included in the earthquake catalog of the ACR. Was it
misplotted or omitted from the catalog? If the latter is the case, it
should be included in the EA. The July 30, 1925 event that occurred
northeast of Amarillo was described as Intensity VI in the ACR, but as
Intensity v in the EA. Since this event had the largest felt area of any
earthguake occurring in the Texas Panhandle, one would suspect that the
larger value is more accurate.

Replotting or reassignment of different intensity values should be
described and a basis given. Knowledge of confidence levels for assigned
locations and intensities of historic seismic events is needed for
evaluation of these events' significance and relations to structures.

3-26 }
Section 3.2.5.4 Igneous Activity, page 3-58, paragraph 4

What evidence exists for the mantle hot spot hypothesized by Suppe and
Berry (1975) as the cause of late Tertiary-Quaternary volcanism in
northeastern New Mexico? Does terrestrial heat-flow data support this
hypothesis?
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3-27
Section 3.2.6.1.1. Rock Mechanics Testing, page 3-64, paragraph 1

A northeast-southwest oriented regional stress field appears oriented so
as to favor reactivation of northwest trending faults and may provide an
explanation for the reactivation of the Meers Fault. What is the
potential for the reactivation of other faults such as in the Amarillo
uplift or along the boundary between the Oldham Nose and Tucumcari Basin
northwest of the Deaf Smith site? These are important evaluations with
respect to future seismicity in the vicinity of the Deaf Smith site.

3-28
Section 3.3.1.1 Hydrology, page 3-104, paragraph 1
What subsurface conditions prevail beneath typical playas? What are the

infiltration and ground water recharge characteristics of these features
and what is their origin? Are there any distinct differences between the
hydrology of playas and of collapse features associated with salt
dissolution?

3-29
Section 3.3.2.1.1 Regional Hydrostratigraphic Units, page 3-122,

paragraph 1 and page 3-124, Figure 3-51
The direction of flow in Pennsylvanian rocks within HSU C is stated to be

northeastward. However, Figiure 3-51 shows that the Pennsylvanian strata
are absent northeast of the Deaf Smith site evidently as a result of a
pinch-out against a relict Pre-cambrian highland. For groundwater to
move northeast regionally in this area would require lateral continuity
between Pennsylvanian beds and a weathered and/or fractures surface on
the Pre-cambrian basement. What evidence exists for such a surface?

If the Pre-cambrian basement acts as a barrier to flow, then the flow
direction in the lower part of HSU C is eastward raising the possibility
that contaminants escaping from the repository to the far field would
move in a direction different from that postulated in the EA.
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Chapter 4

4-1

Section 4.1.1 Field Studies

Table 4-1 provides a listing of field activities to be performed but no
figure showing activity scheduling is provided (c.f. Lavender Canyon EA
for an example of such a figure). Without such an illustratien it is not
possible to envision the totality of the field program, evaluate impacts

associated with simultaneous activities and determine the potential for
iteration within the program.

4-2
Section 4.1.1 Field Studies, Hydrologic Testing Subsection, page 4-4,
paragraphs 7 and 9

In view of the differing hydrologic characteristics of the Ogallala
Formation and Dockum Group beds, it appears that hydrologic testing in
HSU A should be conducted so as to test each of these formations
separately. This may be planned but it is not evident from the EA text.

4-3
Section 4.1.1.1.2 Upper Hydrostratigraphic Unit Test Wwells (Near-Surface
Facilities), page 4-13, paragraph 4

What is the purpose of the proposed single-well site?

4-4

Section 4.1.1 Field Studies, page 4-17, Table 4-2

Footnote** "Access only is defined as ....". No definition is provided.
4-5

Section 4.1.1.1.4 Playa Investigations, page 4-19, paragraph 2

Will any of the holes within playa areas be completed for long-term‘
Ogallala Formation ground water monitoring? What precautions are planned
to prevent direct surface water entry into the aquifer if heavy rains
lead to playa flooding while a borehole is in progress?
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4-6

Section 4.1.1.2.3 Foundation Boreholes for Surface Facilities, page 4-20,
paragraph 9

The need for up to 50 shallow boreholes prior to exploratory shaft

construction is not evident. Several boreholes at each shaft site may be '
in order but since support structures will be temporary in nature it

seems that their foundation designs can be based on generally accepted
engineering practice for light structures on expansive soils.

It would appear that detailed studies of surface facility sites could be
deferred until the licensing phase given the physiographic

.characteristics of the site. This would reduce environmental impacts of
site exploration since no disturbances would be necessary unless the site
were selected for repository construction.

4-7

Section 4.1.1.2.4 Foundation Boreholes for Access Routes and Utilities,
page 4-20, paragraph 10

The scheduling of this exploratory work is not evident in the EA.

However, since no major geotechnical problems are reported to be
anticipated along the railroad alignment, this work could probably be
deferred until the licensing phase.

4-8

Section 4.1.1 General Description, page 4-5, Figure 4-1 and Section 4.1.2
Exploratory Shaft Facility, Figures 4-5 and 4-6

Figure 4-1 shows exploration for the test shafts concentrated along the
east side of the Deaf Smith site. Shaft locations shown in Figure 4-5

are in the central and western parts of the site. In Figure 4-6 the
locations are shown as north and south. The drawings are not consistent
and there is no exploration near the shaft locations.

4-9
Section 4.1.2.3.2 At-Depth Testing, page 4-56, paragraph 2

No mention is made of testing using spent fuel or other radioactive
source. While thermal properties of waste may be adequately simulated by
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heaters, radiation effects cannot. Testing should include the use of
several prototype waste packages for bedded salt so that their
effectiveness can be tested and effects on the proposed repository medium
assessed.

Will monitoring of shaft stability and subsurface performance of linings
and seals and in-situ materials characterization, e.g. long-term creep,
outlined in Section 4.1.2.3.1 continue during the at-depth testing

phase? These observations should be continued so that data for a period
longer than 8 months will be available to evaluate anticipated site
performance.

4-10

Section 4.2.1.1.1 Geotechnical Field Studies, page 4-76, paragraph 7
As noted in comment 4-7, the drilling of most of the shallow boreholes
listed in this paragraph could probably be deferred to the licensing

phase, thereby marginally reducing site disturbance and attendant
environmental impacts.

4-11

Section 4.2.1.5.1 Field Studies, page 4-100, paragraph 4

Note that deeper boreholes such as the EDBH will penetrate salt-bearing
strata. Therefore some salt and highly saline drilling fluids will be
brought to the surface during geotechnical field studies. There is

therefore a potential for a marginal environmental impact as a result of
these investigations.

4-12
Section 4.2.1.6 Noise Effects, page 4-102, paragraph 2

The principal off-site drilling activities are the lower HSU test well
groupings (Figure 4-1, page 4-5). Table 4-2, page 4-15, indicates fhat
each lower HSU site is likely to be occupied for a 4 to 9 month period.
Therefore noise impacts in the vicinity of important off-site exploratory
locations is likely to last 4 to 9 months rather than 3 to 5 weeks as
stated in this paragraph.
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4-13 .
Section 4.2.1.9 Effects on Radiological Levels, page 4-111, paragraph 8

In-situ testing with prototype waste packages containing radioactive
substances would be a necessary part of site characterization unless it
can be conclusively demonstrated that radiological effects and waste
package performance can be determined in other ways. Lacking such a
demonstration, this part of the EA is incomplete.

4-14
Section 4.3.4.2.3 Deep Well Injection, page 4-128, paragraph 3

The potential for induced seismicity and/or hydraulic fracturing is not

noted as an impact associated with deep well injection of salt brines.
" The potential environmental impacts of this alternative means of waste
disposal are therefore misstated.

Chapter 5

5-1
Section 5.1.1 General Description, page 5-9, Figure 5-2

Figure 5-2 shows a conceptual layout for a Nuclear Waste Repository at
the Deaf Smith site. However, this layout is not superimposed on a
suitably scaled site topographic map. Therefore, it is not possible to
envision the interrelationship of site topography and proposed
facilities. Also, there is no north arrow on the drawing so it is
difficult to compare the conceptual repository to the site
characterization plan layout (Figures 4-5 and 4-6) to determine how the
two site characterization shafts are incorporated in the conceptual
layout.

5-2
Section 5.1.3.4 Salt Disposal, page 5-32, paragraph 5, Deep-Well Injection
Potentials for induced seismicity and alteration of aquifer systems as a

result of hydrofracturing are not mentioned as potential impacts of
deep-well injection.
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5-3
Section 5.1.3.4 Salt Disposal, page 5-32, paragraph 11, Mine Disposal
Note that there would be some long-term benefits in terms of reduction of

subsidence above mines receiving the salt as backfill with this method of
disposal.

5-4 i

Section 5.2.1.3 Geologic Structure, page 5-38, paragraphs 4 through 6
These paragraphs suggest that the effects of excavating the repository
and placing waste will be relatively small subsidence followed by slow
thermal uplift. Changes in directions of resulting active stresses,
strain rates and the potential for fracturing particularly in strata near
the repository horizon are not discussed although such fracturing could
compromise waste isolation. There is no discussion of effects upon
sensitive waste handling facilities of differential subsidence resulting
from repository development. The size of the area(s) to be affected by
subsidence and subsequent uplift is not stated. In the case of

differential subsidence, if the 0.3 m subsidence occurs across an area of
radius 1 Km, then for a waste handling building with dimensions as set
forth in 5.2.5.2, about 8 cm of differential subsidence could occur
across the structure. This could cause significant operating and safety
problems with track cranes, cell doors, etc.

The analysis presented in this section is very incomplete and needs

considerable expansion before an accurate assessment of impacts can be
made.

Chapter 6

6-1
Section 6.3 Suitability of the Deaf Smith Site for Site Characterization

The accuracy and adequacy of evaluations presented in this section depend
of course upon the extent and quality of the data base available. To the
extent that there are deficiencies in the existing data base (see
comments regarding Chapter 3), this section is limited in the accuracy
and adequacy of the evaluations presented.
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6-2

Section 6.3.1.2.2 Analysis of Favorable Conditions, page 6-87, paragraph 7
Problems with available data concerning salt dissolution have been
identified with particular reference to the possibility that playas have
formed at least in part in response to salt dissolution. Until the
origin and significaﬁce for High Plans playas is understood, the

evaluation presented in this paragraph cannot be regarded as proven.

6-3
Section 6.3.1.3 Rock Characteristics, page 6-92, paragraph 4.7

Elsewhere in the EA it is assumed that backfill placed in the repository
will be at 65 percent of maximum dry density.

6-4
Section 6.3.1.3.2 Analysis of Favorable Conditions, Page 6-93, paragraph é

The detailed stratigraphy of the San Andres No. 4 salt presented here is
very unclear. The section initially described the presence of two weak
muddy salt zones that separate the massive salt into three descrete beds
ranging from 18.5 to 105 feet thick. However, then it is stated that
there are numerous interbeds which could adversely affect the ability to
insure isolation. Unless data exists that shows that salt with clay
shaie interbeds is suitable as.an aggregate material for waste isolation,
the detailed character of the San Andres No. 4 salt appears to disqualify
it as a medium for nuclear waste isolation.

6-5 .

Section 6.3.1.3.3 Analysis of Potentially Adverse Conditions, page 6-94,
paragraph 7

About 0.6 m of void space to be closed by creep is postulated. it is
further stated that this void space can be filled in a short time by a

combination of creep healing and thermal expansion. Model calculations
reported in Section 5.2.1.3 project less than 0.5 m of thermally induced
surface uplift (equated to thermal expansion?) over the long term.
Unless it can be shown that the creep healing process referred to here
involves a rapid expansion of the halite crystal lattice to accommodate -
adjacent void space, the mechanism for short ferm filling of remaining
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repository void space afﬁer initial backfill is not evident. Also,
effects on brittle rocks such as anhydrite and dolomite present above and
within the salt sequence as a result of mining and closure of the
repository are not discussed. These may be expected to fracture and not
reheat thereby creating potential pathways for waste migration.

6-6
Section 6.3.1.3.3 Analysis of Potentially Adverse Conditions, page 6-96,
paragraph 2

Data concerning potential subsidence and uplift presented in this
paragraph differ from data presented in 5.2.1.3 wherein the same subject

is discussed. The use of conflicting data within the same document

raises questions concerning the validity of both sets and analyses that
are based upon them. The adequacy of thermal-mechanical modeling efforts
undertaken to predict repository performance has been questioned before.
More serious questions arise when section 6.3.1.3.3 is compared with
Section 5.2.1.3. The statement that porosity increase is restricted to
the host rock horizon is not demonstrated based on the data presented.

67
Section 6.3.1.3.5 Conclusion for Qualifying Condition, page 6-96,

paragraphs 6 and 7

These statements are not supported by geologic and geotechnical data
presented elsewhere in the EA. In view of uncertainties concerning the
stratigraphic properties of the host horizon (comment 6-4) and the
validity of thermal-mechanical modeling to date (comments 5-4, 6-3, 6-4),
no favorable conclusion appears supported.

6-8
Section 6.3.1.4 Climatic Changes, page 6-97, paragraph 1, sub. 1

Until the significance and origin of High Plains playas are understood,
the statement that there is no evidence of adverse erosion, salt
dissolution or ground-water processes under extreme climate conditions is
not demonstrated.
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6-9
Section 6.3.1.5 Erosion, page 6-99, paragraph 8, sub. 2

Again the issue of the origin and significance of playas bears upon a
relevant aspect of a nuclear waste repository beneath the High Plains.
To what depth does water penetrate beneath playas and along what rock
structures? 1Is internal erosion (dissolution and/or piping)} active
beneath playas?

The issue of regional soil loss as a result of wind erosion of exposed

field surfaces is not discussed.

6-10
Section 6.3.1.5 Erosion, pages 6-101 through 6-104
The analyses presented here do not include any considerations of regional

tectonic uplift. Wwhile slow, the elevation of marine strata to several
thousand feet above sea level attests to the existence of such uplift and
it should be factored into the analysis.

6-11
Section 6.3.1.6 Dissolution, pages 6-105 through 6-108
Unless it can be shown that High Plains playas are not related to salt

dissolution and that their presence cannot credibly promote this process,
the discussion of internal dissolution included in this section must be
considered incomplete and not supported by an adequate data base.

6-12
Section 6.3.1.7 Tectonics, pages 6-108 through 6-111
The adequacy of this section is of course dependent upon the accuracy and

completeness of the data base that supports the analyses presented.

There has been little basis presented for either of the two assumptions
stated in this section. That "the geologic and seismic information is
representative of the site to a degree suitable to address the guidlines”
and "it is believed that the major tectonic structures and processes that
could affect a repository are known" have not been supported by
information in the EA. A long history of tectonic stability is a
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considerable positive factor for location of a waste repository in the
Texas Panhandle, but present stability must be proven, not assumed. This
“has not been accomplished in the EA.

The same needs and concerns exist as stated for Section 3.2.5, pages 3-51
to 3-60.

Possible correlations of seismicity with a fault along the boundary of
the Oldham Nose and Tucumcari Basin northwest of the Deaf Smith site is
not discussed (see comment 3-24). This fault projects toward the Deaf
Smith site.

The significance of the late Pleistocene/Holocene reactivation of the
Meers Fault (comment 3-13) and the potential for reactivation of other
northwest trending- faults within the Amarillo Uplift by the present
regional stress field (comment 3-27) are not discussed.

Recent recognition of probable activity on the Meers fault (see comments
on Section 3.2.5, pages 3-51 to 3-60) indicate the possibility of a
similar situation in the Texas Panhandle.

This item should be reworded to state that Quaternary deposits give no
recognized indications of episodes of active tectonism.

Judgements concerning the potential for volcanism in the region are
presently based on speculation unless the present location of the mantle
"hot spot" judged to have been the cause of Quaternary volcanism in
north-eastern New Mexico can be established (see comment 3-15).

What is the cause of the subsidence controlling locations of Pleistocene
age lakes (playas?) on the High Plains (see comments 3-9, 3-28, 6-2, 6-7)?

6-13
Section 6.3.1.7 Statement of Qualifying Condition, Subheading: Relevant

Data, page 6-109, paragraph 3, information presented disagrees with other
parts of the EA
The statement is made that "no historic earthquakes have been reported in
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or near Deaf Smith County." A Feb. 2, 1975 (M = 2.9) event in eastern
New Mexico is shown to have been located just 5 km outside of Deaf Smith
County.

This sentence should be reworded to state that no events have been
reported in Deaf Smith County.

6-14 _
Section 6.3.2.7.3 Analysis of Potentially Adverse Conditions, page 6-110,

item (2), not enough information is presented

The same comment exists as stated for Section 6.3.1.7.3, item (1). This
~will likely require a recalculation of maximum credible earthquakes for
the site, referred to here as being summarized in Section 3.2.5.3.

The second sentence of this statement should be changed to state that no
active surface faults are recognized in the Texas Panhandle.

6-15
Section 6.3.1.7.3 Analysis of Potentially Adverse Conditions, page 6-110,

item (3), data presented allows a different interpretation

Tectonic activity is much lower than in late Pennsylvanian time, but to
say that it has diminished since then may be misleading. The time period
of concern for waste isolation is much shorter than that between the
Pennsylvanian and the present, so analysis of increasing or decreasing
tectonic activity must concentrate on the present and the recent past
(i.e. the Quaternary). Indications of activity along the
Amarillo-Wichita Uplift (see comments on Section 3.2.5, pages 3-51 to
3-60) suggest that activity may indeed be on the increase at this time.
Even if this is the case, it may not present a potentially adverse
condition, but this must be evaluated.

6-16
Section 6.3.1.7.3 Analysis of Potentially Adverse Condition, page 6-111,
Item (6), not enough information is presented

The same comments, needs, and concerns exist as stated for Section 3.2.5,
pages 3-51 to 3-60.
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6-17

Section 6.3.1.7.4 Analysis of Disqualifying Condition, page 6-111,
‘paragraph 1, not enough information is presented

The same comments, needs, and concerns exist as stated for Section 3.2.5,
pages 3-51 to 3-€0.

6-18 .

Section 6.3.1.7.5 Conclusion of Qualifying Condition, page 6-1l1,
paragraph 1, not enough information is presented

The same comments, needs, and concerns exist as stated for Section 3.2.5,
pages 3-51 to 3-60.

6-19

Section 6.3 Suitabiiity of the Deaf Smith Site for Site Characterization
---, pages 6-116 through 6-129

The findings presented in this summary table are not supported in many
cases as noted in previous comments concerning Chapter 3 and Section 6-3.

6-20

Section 6.3.2 Postclosure System Guidelines, page 6-130, paragraph 2

In view of the lack and ambiguity of relevant data concerning erosion
features (e.g. playas), dissolution potential and reactivation of
favorably oriented northwest trending faults, the statements made in this
paragraph are not supported by available data.

6-21 _
Section 6.3.2 Postclosure System Guidelines, page 6-130, paragraph 6

Uncertainties exist regarding the existence of a suitable massiyg salt
bed with the San Andres No. & salt (see comment 6-4). Unless a

salt/shale/anhydrite aggregate is jUdged_suitable as a repository hbst,
the problems outlined in this paragraph could be experienced. »

- 6-22 . 4
Section 6.3.2 Postclosure System Guidelines, pages 6-133 through 6-135,
Table 6-10

There is insufficient data concerning several relevant issues (see
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comment 6-18) to support the assessment results summarized in this
* table. The Finding presented would be more accurate if the first not
were deleted; at best, it appears that considerable work is needed before
a Judgement can be made concerning the accuracy of the double-negative
Finding offered.

6-23

Section 6.3.3.1 Preclosure Technical Guidelines, page 6-136, paragraph 8
One playa exists within the site and several occur nearby. Concentrated
infiltration may be expected at these locations. Until the depth to
which playas influence the ground-water system is known, the statement in
'this paragraph is not supported by an adequate data base.

6-24

Section 6.3.3.3 Preclosure Technical Guidelines, page 6-138, paragraph 2
In view of the interbedding reported, particularly shale beds and clay
seams (see comment 6-4) the anticipated stability of repository workings
is highly uncertain since it is based ongeneric data and assumed
homogeneity whereas the actual workings would likely encounter a
heterogeneous sequence with variable and time-dependent properties. The
ability of rock bolts to control clay shales that aare subject to
dehydration and/or swelling is questionable.

6~25

Section 6.3.3.3 Preclosure Technical Guidelines, pages 6-140 and 6-141

A series of potéhtially adverse conditions withArespect to host rock |
suitability and stability are presented in paragraphs preceding these.
The sum of these potentially adverse conditions is considerable and
therefore it appears that before the suitability of the Deaf Smith site
fo; site characterization can be determined substantial stratigraphic and

geomechanical studies are needed so that an accurate determination as to
technical ranking can be made, ' |

6-26
Section 6.3.3.4 Tectonics, page 6-144, paragraph 4
Late Pleistocene-Holocene reactivation of the Meers Fault has been
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demonstrated and other faults exist that are oriented favorably for
reactivation. A correlation may exist between seismicity and a fault to
‘the northwest that projects toward the site (comment 3-24). Therefore,
the statement in this paragraph is not supported by available data and is
at least in part refuted by the geologic record.

6-27
~ Section 6.3.3.4 Tectonics, page 6-144, paraaraph 8

The basis for a peak horizontal ground acceleration of 0.2 g at the site
is not presented.

6-28

Section 6.3.3.4 Tectonics, page 6~145, paragraphs 3 through 6

Available data does not clearly support these evaluations. The presence
of geologically young offsets along the Meers Fault indicates at least
local Quaternary tectonism and many faults in the region are oriented
such that they also could be reactivated by the regional stress field. A
potentially adverse regional condition is clearly present.

- 6-29
Section 6.3.3 Preclosure Technical Guidelines, pages 6-146 through 6-149,
Table 6-11

The deficiencies cited in comments 6-22 through 6-26 also apply to
related Assessments and Findings summarized in this table.

. 6-=30

Section 6.3.4 System Guideline 960.5-1(a)(3), page 6-151, paragreph S
Significant deficiencies in the data base relevant to this paragraph have
been previously noted. The judgements made in this paragraph are
premature, given the available data base.

6-31

Section 6.3.5 Conclusion Regarding Suitability of the Site for Site

~ Characterization, page 6-153, paragraph 4

In view of the significant deficiencies in the geologic and geotechnical
data base, the statement that the Deaf Smith site is suitable for site
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characterization is highly questionable. To proceed to.full-scale site
characterization before evaluating several technical issues more fully
could result in an avoidable misexpenditure of Federal Funds.

Identified issues that appear to need more evaluation prior to site
characterization include:

a) Stratigraphy of the repository horizon

b) Geomechanical properties of the repository horizon

c¢) Origin and significance of playas

d) Regional fault patterns, stress fields and Quaternary tectonics

6-32

.Section 6.4.2.3.5 Geologic Subsystem Performance, page 6-207, paragraph 1
The basis for the belief that Thermo-Mechanical disturbance in a nuclear
waste repository results in the closing of openings and healing of
fractures (and is therefore dismissed) is not stated. Data elsewhere in
the EA indicates that fracture and dehydration of shale beds within the
host salt is likely, roof and pillar failures may occur and that
subsidence and thermal uplift will be experienced at the surface.
Effects on brittle rocks within and above the repository have not been
carefully analysed and the absence of potentially adverse effects in

~ these strata as a result of repository creep closure is not
demonstrated. The conclusions presented here are not supported by an
adequate data base.

6-33 . ‘
Section 6.4.2.3.5 Geologic Subsystem Performance, page 6-209, paragraph 1
through page 6-211, paragraph 3

Until geohydrologic and structural conditions prevailing beneath playas
are well known, geohydrologic simulations presented in this section may
be seriously in error. An inadequate data base exists to support the
analyses presented and constitutes a serious generalvdeficiency-in the EA.

6-34 -
Section 6.4.2.6.1 Geologic Processes, page 6-?17, paragraphs 3 through 7
The potential for disruptive events at the repository is highly dependent
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upon possible rapid infiltration of ground water through possible
collapse features beneath playas and increased retional site seismicity
‘and faulting through reactivation of fault systems by a favorably
oriented stress field. Available data on playas is insufficient to

support or refute the first scenario. Recent data supports the second
concern and its significance needs thorough evaluation.

Chapter 7

General Comment v

Chapter 7 presents comparisons among the various sites proposed as
repository locations and is similar in-all the EAs. In view of the
limited data base available for the Deaf Smith site, it is difficult to
see how it can be accurately compared with other proposed sites where the
data base is more complete.
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SUBJECT: Transmittal of EA Review Report (Draft) on the Swisher
County Site, Texas

Reference: NRC FIN A0294
Technical Assistance in Seismo-Tectonic Impacts
in Repositories

Dear Mr. Blackford:

This is to transmit the subject draft report on the Swisher County
Site, Texas.

In accordance with Subtask 1.3 of the reference Contract A0294, and
your assignment letter dated 22 December 1984, we have performed our review
and evaluation of those assigned portions of the DOE Environmental
Assessments (EA) for the proposed Swisher County Site. Our review and
evaluation to this date was accomplished by us without access to a number
of important DOE and their contractors literature of the site. Many
references listed in the text of the EA are not readily available in time.
For these reasons, this review and evaluation report should be considered
as a draft document which may need revisions after all the references
become available. In this draft document, we have identified areas of our
technical concerns and the rationale for our concerns. We have also
indicated in this draft report what action we feel is necessary for
mitigation,

If you have any questions, please let us know.

Sincerely yours,

he o

Dae H. Chung
Project Leader

DHC/ic
Enclosure: As stated.
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Swisher County Site

This report presents the results of a very preliminary review of the
_Environmental Assessment (EA) for the potential Swisher County, Palo Duro
Basin, Texas site for a nuclear waste repository.

The Swisher County site is located in the same general geologic and
hydrologic environment as the Dear Smith County site and draws from
essentially the same data base as has been used to evaluate the Deaf
Smith site. Serious déficiencies in that data base have been noted and
these deficiencies are applicable to the Swisher County site as well as
the Deaf Smith site. Therefore, general and specific geologic comments
made for the Deaf Smith site may be applied to the Swisher County site as
well.

Principal general areas of concern include:
: 7

1) The origin and significance of High Plains playas. There are 7
within the Swisher County site. ‘

2) Reactivation of northwest trending faults within the region in
response to a favorably oriented stress field. At least one
fault in the region (Meers Fault) has undergone Quaternary
reactivation.

3) Geotechnical properties of the host salt horizon with particular
reference to the effects of interbeds on repository stability
and long-term waste isolation.

Specific Comments on the Swisher County site not applicable to the Deaf
Smith site are:

3-1 :

Section 3.2.2.2 Erosion Processes, page 3-11, naragggph 2

The eastern caprock escarpment is stated to be located 27 km (16 mi) east
of the site. Regional maps, e.g., Figure 3-1, show a major reentrant in




Swisher County ’ . -2-

this scarp along the Prairie Dog Town Fork of the Red River. The scarp
along this reentrant is located about 21 km (13 mi) northeast of the
site. The scarp is therefore closer to the site than indicated in the EA.

3-2

Section 3.2.3.3 Salt Dissolution, page 3-51, paragraphs 4 and 5
Correlations between retreat of the Eastern Caprock Escarpment and salt
dissolution are noted. What is the evidence for or against salt
dissolution beneath the reentrant area?

3-3

" Section 3.2.6.1.2 Lithostratigraphic Characterization, page 3-81,
paragraph 5 and page 3-82, Table 3-8

It is evident from these parts of the EA that the repository horizon at
the Swisher County site even more than at the Deaf Smith site would be an
aggregate of salt, anhydrite and shale. 1In evaluating the stability and
waste isolation properties of the site the characteristics of an
aggregate would have to be considered, not those of bedded salt.
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Mr. Benjanin Rice, Project Manager
Geotechnical Branch

Division of waste Management

Office of Nuclear Material safety & Safeguards
‘U.S. Nuclear Regqulatory Commission

Washington, DC 20555

Subject: Swisher County Site, Texas DER Review Comments

Dear Mr. Rice:

The enclosed comments are the result of Weston Geophysical's review of the above

referenced DEA. Our comments are presented in the format described in “Standard

Review Plan for Draft Environmental Assessments", dated December 12, 1984.

As directed by you &and your fellow staff members, we have concentrated our

comments on significant aspects of the DEA documents which impact guideline
- criteria.

Should you have any questions or require clarification regarding this submittal,
. please contact us.

Very truly yours,

WESTON GEOPHYSICAL CORPORATION

Voo

John P. Imse
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Post Office Box 550 « Westboro, Massachusetts 01581 « (617) 366-9191
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- MAJOR COMMENT #1 DEA: SWISHER
Subject: Structure and Tectonics

Comment: Presentation of structural setting, particularly existence of faults,
for the site vicinity 1s superficial. This is due to the unavailability of two
key reports on interpreted seismic reflection data for the site area and the
presentation of unit elevation'haps. Because the seismic reflection reports are
unavailable, faults in the site region cannhot be reviewed for extené. style of
faulting and occurrence. Use of unit elevation maps, noting that faults are not
shown, rather than more accepted structure contour maps does not provide a clear
picture of the structural setting. Structural development through time is not
depicted and effects on depositional patterns can not be assesed.

MAJOR COMMENT #2 ' DEA: SWISHER
Section: Hydrogeology

Comment: Calculations of travel time to the accessible environment are based on
Darcian flow conditions. No calculations are presented where assumed flow is
controlled by fracturing. Using fracture flow it “appears probable that
'ground—water flow rates through the fractures or other secondary openings in the
bedrock of the Swisher study area could be one or more orders of magnitude
greater than the ground-water flow rates shown" [P. 6-83). Therefore, it is
possible for downward flow through the evaporite section to only be 7,400 years
or less, and since the accessible area, as planned, is only & kilometer or two
from the repository., the guidelines may not be met.

The effect of interbeds on vertical flow through the unit 1is also not.
addressed. 1If the interbeds can act as barriers to vertical flow and can
concentrate flow along the interbe@s. the time to the accessible environment may
be further diminished.

2011R SWISHER e 1 ¢
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DETAILED COMMENT #3-1 . DEAR: SWISHER
Section: 3.2.5.1 Faulting, p. 3~-56, para. 5§

Comment: Two documents referenced here Long [1983] and Budnik [1984] regarding
seismic reflection interpretation were not available for review of conclusions
regarding faulting in the site area.

DETAILED COMMENT  #6-1 DEA: SWISHER
Section: 6.3.1.1.1 Statement of Qualifying Condition, p. 6-83, para. 5

Comment: The authors have used a horizontal distance to the accessible
environment of 10 km. Although that is the maximum allowable distance, they
have previously stated [Section 6.2.1.1.1, p. 6-6] that the conditions at this
site will not require a controlled area of that size and have only estimated a
need for approximately 1-2 kilometers of controlled zone beyond the limits of
the repository. The travel times presented here should be those that justify
such a2 limited controlled area. See also Major Comment 2.

DETAILED COMMENT  #6-2 " DEA: SWISHER
. Section: 6.3.1.1.2 Analysis of Favorable Conditions: p. 6-83, para. 7
Comment: The travel time from repository to accessible environment is stated as
907,000 years. Two paragraphs earlier the travel time for the same route is

stated as 104,000-378,000 years. Which is correct? See also Comment 6-1 and
Major Comment 2.

2011R SWISHER e 2 o
Weston Geophysical



DETAILED COMMENT  #6-3 DEA:

SWISHER

Section: 6.3.1.1.5 Conclusion for Qualyifying condition, p. 6-87, para 1.

Comment: See Comment 6-2.

DETAILED COMMENT #6-4 DEA:
Section: 6.4.2.3.5 Geologic Subsystem Performance, p. 6-213,
Comment: The thicknesses and travel times stated here are

Deaf  Smith site, not Swisher. It should be noted that
presented here is different than stated in the Deaf Smith DEA.

2011R SWISHER e 3 o
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para. 2

applicable to the
total travel time
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Washington, DC 20555

Subject: Deaf Smith County Site, Texas DEA Review Comments

Dear Mr. Rice:
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Review Plan for Draft Environmental Assessments”, dated December 12, 1984.
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comments on significant aspects of the DER documents which d4mpact guideline
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Should you have any questions'or require clarification regarding this submittal,
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Very truly yours,
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MAJOR COMMENT #1 DEA: DEAF SMITH
Subject: Structure and Tectonics

Comment: Presentation of structural setting, particularly existence of faults,
for the site vicinity is superficlal. This is due to the unavailability of two
Key reports on interpreted seismic reflection data for the site area and the
presentation of unit elevation maps. Because the seismic reflection reports are
unavailable, faults in the site region cannot be reviewed for extent, style 6f
faulting and occurrence. Use of unit elevation maps, noting that faults are not
shown, rather than more accepted structure contour maps does not provide a clear
picture of the structural setting. Structural development through time is not
depicted and effects on depositional patterns can not be assessed.

The discussion of site area structure is very descriptive but not interpretive.
Based on structure contour maps in [Dutton, et.al., 1982] the Deaf Smith site is
located over an uplifted basement region where pre-Pennsylvanian rocks have been
removed through erosion and/or nondeposition. Basement uplifts bounding the
basin are typically fault controlled [Section 3.2.5], yet this possibility is
not applied to the site location other than the statement, “undetected faulting
could exist" [p. 3-52]. Based on Figure 3-24 which depicts elevation of the
Precambrian basement and structure contour maps in Dutton, et.al. [1982],
basement faulting could extend through the site area.

MAJOR COMMENT #2 : DEAR: DEAF SMITH
Subject: Hydrogeology

Comment: Calculations of trave; times to the accessible environment are based
on Darcian flow conditions. No calculations are presented where assumed flow is

controlled by fracturing which could result in travel times “one, or more, .

orders of magnitude greater" [p. 6-81] than those presented. One order of

2011R DEAF SMITH e 1 ¢
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MAJOR. COMMENT #2 continued DEA: DEAF SMITH

magnitude change for travel time to accessible environment could possibly
produce a time of 5700 years [see Comment 6-1], just over half the minimum
required interval. Fracture flow is not dealt with rigorously in this study and
may be the most significant control on satisfying the guidelines. In addition,
zones of fracture flow may also provide loci for interior zones of dissolution
within the salt units.

The effect of interbeds on vertical flow through the unit is also not
addressed. If the interbeds can act as barriers to vertical flow and can
concéntrate flow along the interbeds, the time to the accessible environment may
be further diminished.

DETAILED COMMENT  #3-1 DEA: DEAF SMITH

Section: 3.2, Geologic Conditions, p. 3-4, para. 3

Comment: Flgure 3-3 1s referenced but not included. This reviewer has used
_Figure 3-3 from the Swisher County DEA.
DETAILED COMMENT #3-2 : DER: DEAF SMITH

Section: 3.2.1 Regional Geology, p. 3-4, para. 5

. Comment: Figure 3-4 is referenced but not included. This reviewer has used
Figure 3-4 from the Swisher County DER. . -

2011R DEAF SHMITH o 2 e
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DETAILED COMMENT #3-3 . DEA: DERF SMITH
Section: 3.2.5.1 Faulting, p. 3-52, para. 4 and 5

Comment: Discussion of basement faulting in the site area references two
seismic reflection reports which are not available for review, Budnqz[1984] and
Long [1983].

DETAILED COMMENT #6-1 DEA: DEAF SMITH
Section: 6.3.1.1.1 Statement of Qualifying Condition, p. 6-82, para. 1

Comment: Calculations for travel time to the accessible environment, use a
distance of 10 kilometers for horizontal flow. 1In Section 6.2.1.1.1 the authors
state that although a 10 kilometer radius is the allowed maximum, a much smaller
area, 5,600 hectares, will be controlled. Based on Figqures 4-4 the eastern
limit of the repository 1s nearly coincident with the eastern limit of the
surface operations area which in turn is at the eastern edge of the controlled
area. Therefore, the accessible environment at Deaf Smith is much less than 10
kilometers and may be less than 1 killometer. Travel time to the accessible
environment may be only the vertical travel time to the Wolfcamp of
approximately 57,000 years. If the authors feel that the smaller area 1is
supported, the supporting evidence should be presented. See also Major Comment
2. :

DETAILED COMMENT  #6-2 DEA: DEAF SMITH
Section: 6.3.1.1.2 Analysis of Favorable Conditions, p. 6-82, para. 3

Comment: See Comment 6-1.

2011R  DRAF SMITH. ¢ 3 ¢ I _Weston Geophysical



DETAILED COMMENT  #6-3 DEA: DEAF SMITH
Section: 6.3.1.1.5 cConclusion for Qualifying Condition, p. 6-85, para. 10

Comment: Distance to the accessible environment is described as “conservatively
estimated to be 10 kilometers". First, this is not conservative because that is
the maximum allowable distance, therefore it 4is the most liberal estimate.
Second, as discussed in Comment 6-1, the accessible environment may be less than
1 kilometer. Where does the number 769,000 years come from? '

2011R DEAF SMITH o 4 o '
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11 January 1985

Mr. John Trapp
316 Opera Court
Silver Spring, MD 20901

Dear Mr. Trapp:

The attached pages are preliminary notes assembled by Joseph (Andy)
Obrochta from his review of the Palo Duro Basin rcport, as you requested.
This letter is being mailed, special courier to insure delivery for your
reference at Monday's conference.

The comments pertain only to the Swisher Site. Comments on the site
geology are not complete. Comment numbers are not included or are subject to
change.

These are preliminary comments and in no way represent our final review
report., The final report will be delivered to NRC (Kristin Westbrook)
on or before 22 January 1981, as agreed.

Sincerely,

1 1/ 22 (N
GiHloeo 7 Fre s Lo F
ARTHUR H. BURKART
‘Chief, Engineering Geology Section
Geotechnical Branch
US Army, Corps of Engineers

CC:Kristin Westbrook
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Section 3.1 Location, The location map, figure 3-1, shows the 9 square mile
site to be on the north side of highway 146. Figure 3-2, however, shows the
location to be 2 miles south of the location on figure 3-1, Also on figure

3-1, the bar scale is incorrectly drawnm,




3-

- 3.2.3.3.1, Peripheral Dissolution. The fourth paragraph of this section
discusses sinkholes along the eastern dissolution front which formed by
removal of salt. While this is likely to be partly true, anhydrite/gypsum
and dolomite are also soluble, and solution features in these materisals
are well documented. This section should use the term “evaporite" in
place of "salt." - e
3= .

3.2.3.3.2 Interior Dissolution. This section is somewhat confusing and

lacking in internal consistency. The first sentence states "There ere no
confirmed areas beneath the Southern High Plains where the uppermost salt
has undergone post-Pleistocene interior dissolution,” while the second
paragraph estimates rates for this non-existant dissclution. Gustavson

et al (1980) present evidence to show that pre-Ogallala dissolution occurred

in the uppermost salt in a mappable "paleodissolution zone" (page 25).

lMore attention should be placed on identifying paleodissolution because of

possible porosity and permeability differences with unsolutioned zomnes.

Penecontemporaneous dissolution during Permian time in associetion with

cyclic influxes of fresher water could account for the beds of chaotic

halite/mudstone mixtures.

3=

Section 3.2.5.1, Feulting. Figure 3-27 is a topographic map of the Precambrian
basement rocks.. Faults displacing these rocks are intentially omitted. Leaving
out the faults is a poor practice, because it requires a different interpre-
tation.to connect the contours from the upthrown to downthrown sides. The
faults should be added to the figure.

3-

Section 3.2.5.1, Faulting. The Méers Fault should be added to the faults
discussed in this section even though this fault is exposed only in Comanche
County in southwestern Oklahoma. Recently documented Quaternary movement

on this fault. (Donovan, et al 1983) is significant because the Meers is

one of a series of en echelon faults on the north flank of the Amarillo-
Wichita uplift. This geologic structure extends into the Texas panhandle
and is responsible for some of the minor earthquake events discussed in
section 3.2.5.3.

3~

Section 3.2.8.1, Hydrocarbon Resources. This section extensively sites Dutton,
et al (1982) and concludes that the Palo Duro Basin is undercharged with

~ respect to hydrocarbon potential, and that the possibility of undiscovered
hydrocarbons is low. Dutton, et al (1982), however,state (page 1) that "the
Palo Duro Basin seemingly has all the elements necessary for hydrocarbon
generation and accumulation: reservoirs, traps, sources rocks, and sufficient
thermal maturity...The Palo Duro Basin contains source rocks of sufficient
‘quality to generate hydrocarbons. Pennsylvanian and Wolfcampian shales contain
" up to 2.4 percent total organic carbon and are fair to very good source rocks."




They conclude (page 73) that "additional discoveries in the Palo
Duro Basin are likely." One well in Swisher County (page 26) had a hydro-
carbon show in granite wash and 3 in the county had 2 hydrocarbon show in
Pennsylvanian carbonate. One of these wells, Frankfort 01l #1 Wesley is 5
miles north of the site, and another, Devore and Slade fl Kleen, is & 2%
miles east of the site. TFigures and , taken from Dutton et al
(1982, page 74 and 75) show Pennsylvanian and Lower Permian potential
reservoir fairways superimposed over organic-rich source rocks. These maps,
which ignore granite wash potential, show that Swisher County has among
the greatest potential for hydrocarbon production in the interior of the
basin., Although these studies are theoretical, and no production has-otcurred
- in Swisher County, it appears that the potential for oil or gas discoveries
has been underestimated, and this section should be expanded to imclude
discussions of the seismic reflection surveys shown on figure 3-8 e
as well as summaries of information provided by exploration companies.

3-
Section 3.3.2.1.2, Site Hydrologic Setting. HSU B is the regional aquatard
separating the deep basin brine aquifer (HSU C) from the overlying Ogallala
aquifer (HSU A). HSU B consists of the middle and upper Permian strata,
including the proposed host rock. It is assumed that this unit is relatively
impermeable and non-water bearing. However,_ghe nearest permeability from
a salt bed is a value of 0.03 millidarcy (10 ~ cm/sec) from Los Medanos,
New Mexico, and shale permeabilities are taken from Freeze and Cherry's’
textbook on groundwater. These values are_shen used to determigs that the
average vertical permeability is 1.99 x 10 ~ millidarcy (2 x 10 ° cm/sec),
assuming that HSU B contains 60 percent evaporites, 30 percent shale, and 10
percent carbonates. There is no consideration given to uncertainties arising

. from this method of analysis. Altheugh HSU B undoubtedly has a low permea-
bility, it would seem that the average permeability is less important than
identifying zones of higher permeability. Water will flow along the path

~ of least resistance, and average permeabilities are not helpful in locating
these zones. Table 3-8 in Section 3.2.6.1.2 shows an aggregate thickness
between 14 and 30 feet of "chaotic mudstone-halite rock" just in the host
salt bed. Are these zones permeable? It has been noted that becasue of
underpressurized conddtions, net flow direction from HSU B is downward, away
from the accessible environment. Any flow from HSU B would most likely end
up in the porous granite wash and carbanates of the Pennsylvanian and lower
Pexrmian., However, as discussed in comment , these beds are the most
likely sources of any future petroleum discoveries. Without onsite
evaluation, assumptions regarding uniformly low permeability of HSU B
cannot be justified. Additional discussion should focus on the possibility
of more highly permeable strata and the ramifications of radionuclide
migration along these zones.

3-
Section 3.3.3, Water Supply. This section discusses the ability of the Ogallala
to supply water to Swisher County. In addition to the reservoirs discussed
for potential supplimental water supplies, the groundwater avadlable in the
Dockum should be considered as well. This formation, which ylelds less water

" than the overlying aquifer, nevertheless does contein poteble water.
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Section 5.2.2.2.2, ‘Hydrology, Groundwater, Operation. The effects of the
operation of the repasitory on the avadlable groundwater supplies are discussed
in this section. The conclusions drawn here are confusing and ambiguous.
Table 3-22 shows that projected water requirements exceed available water
supplies from 1990- through 2030. Figure 3-65 and table 3-23 show the same
trend for Swisher County for the same period. Tables 3-23 and 3-24 show that
the total volume of groundwater in recoeverable storage in Swisher counties
will be less than demand in 2020 and -2030. On the other hand, the saturated
thicknesses of the Ogallala within the site are estimated to be between 20

and 60 feet based on projected repository withdrawal rates. How much, if any,
. of this amount is potentially recoverable is not discussed. The number and
location of water supply wells needed is not given nor are any potentio-
metric maps presented which show the effects of repository well drawdowns on
the Ogallala. The conclusion of this section, that it is impossible to predict
accurately enough the availability of sufficient Ogallala water for operation,
seems to be fully warranted. This paragraph concludes by stating that "if the
available water is insufficient to fulfill repository requirements, alter-
native sources will have to be sought. However, no alternative source
scenarios at all ave presented. In view of the uncertainty associated with
the Ogallala, considerable attention should be paid to other sources for
water. These include exploiting the Dockum (see comment ), trucking or

piping water from local reservoirs or obtaining it from sources other than the -

High Plains. However, if the Ogallala wells at the repository run dry or
deteriorate in quality to render them unusable, much of the high plains will
be similarly affected, and competition for available supplies will be strong.

6-
Section 6.3.3.3.2, Analysis of Favorable Conditions, Groundwater Supplies.
The availability of water required for repository comstruction, operation,
and closure is described as uncertain, The supply of water is also described
as "uncertain, but preliminary data indicate that adequate quantities can

be developed from the Dockum on the site." Other than the thickness and general

character of the Dockum, no data is presented on it 4n this EA. Without better
information on the Dockum, it is difficult to concur that a favorable condition
is present. :

ey
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potential traps. Potential Pennsylvanian and
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and deltaic sandstones.as'well as shelf-margin
carbonates. Regional fairway maps for
Pennsyivanian (fig. 52) and Wolfcampian (fig.
53) strata outliné areas where reservoirs should
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Figure 52. Pennsylvanian potentlal reservolr fairways. Carbonate bulidups in lower Pennsylvanian and deltalc sandsiones
and porous shell.margins in upper Pennsylvanian are superimpased.on the distribution of organic-rich (2 0.5 percent
TOC) source rocks. Granite wash, aiso a potential reservoir, was not included because It is so extensive (fig. 22).

discovered near the trend of high TOC (fig. 46),
and the fields wili probably be structurally

- controlled. )

Fairways in shelf-margin carbonates occur
both in Pennsylvanian (fig.-52) and in
Wolfcampian (fig. 53) strata. The  fairway
containing lower Pennsylvanian carbonates is
outlined by the 400-ft contour (fig. 52).
Reservoirs may exist in lower Pennsylvanian
carbonates outside this area, but the fairway
delineates the trend of sheif-margin buildups
where potentigl reservoirs should be
concentrated.
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Figure $3. Wolicamplan {lower Permian) potential resesrvolr falrways. Positions of porous shelf margins and deitaic
sandstones.are superimposed on the distribution ot organic-rich (2 0.5 percent TOC)} Wolicamplan source rocks.

The upper Pennsylvanian shelf-margin
fairway is delineated by the 100-ft contour of
net porous carbonate (fig. 52). Both the lower
and upper Pennsylvanian carbonate fairways
coincide with the trend of high TOC in

Panncuvivanian chalae nartirniarlv in the . .

juxtaposition of source rocks with porous shelf
margins.makes these attractive fairways.

The Wolfcampian shelf-margin fairway is
defined by the 200-ft contour of net porous
carbonate (fig. §3). High TOC in Wolfcampian
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RHB-S1

Comment 6-%

fection €.3.1.6 Pissolution, Qisgualifxgng Condition
Page €=109, Paragraph 2 (Interior dissolution)
Available Alternative Interpretations

Inadequate Considerations of Available Data.

/

The sub ject paragraph contende that interior dissolution
will not create avhydraulic connection between the repository
and surrounding geohydrologic units within 10,000 years. The
statement assumes that interior dissolution has been and will
remain isolated across the top of the uppermost salt.
Existing geologic evidence strongly suggests that this
probably is not the case. As reported by Anderson (1981),
the clearer record of dissolution in the Delagare Basin of
New Mexico indicates that dissolution has not advanced
uni formly, but, as one would expect, has progressed
selectively into structurally and stratigraphically
predisposed areas. Results include severe dissolution deep
within the evaporite sequence, beneath overlying undissolved
salt beds, as well as “deep holes" extending several hunqreds
of feet downward from the upper salt surface. Vertical Joinp
and fracture sttems and permeable interbeds probably have
played an important r&le in transmitting the necessary fresh

water.



Such selectivity is indicated by much of the evidence
for interior dissolutipn of the upper salt beds on the
Southern High Plains. Gustavsen and Findley (1984,
OF-UTWHI-1984-39) have compiled numernus examples of such
pronounced localized effects, including discernible
subsur face depressions along Frio Draw and Tierra B{anca
Creek in Deaf Smith and Palmér Counties, and beneath.Tule
Basin, on the Tule Creek at the intersection of Swisher and
Briscoe Counties. In most of the examples, the accelerated
_dissolution appears to relate to fracture trends. As shown
by topographic maps, such fracturing is particularly evident
in the nearby Tule Basin area where a north northwest joint
-set appears to be responsible for the pronounced south
lsouthwegt reentrant of the Caprock Escarpment along Tule
Creek. The southwestern extrapolation of the reentrant
approximately aligns with two anomously thin occurences of
the host rock salt, as shown by two circular depressions on
figure 3-22 (page 3-45). Both anomali§s appear totally
incompatible with the regional net salt thicknese pattern of
the lower part of the San Andres, shown by Budnick and Smith
(1952, figure 48, page 78, GC-B82-7). The northernmost of the
two anomolies closely corresponds with the trace of a
pronounced north northwest trenqing basement fault (Smith,
1993, p. 31). The other Unit 4 anomaly corresponds with a
cluster of three photolineaments (Findley and éustavsen,
1981, figure 6, GC £1-5). Certainly both structural the

intersection of these features with the extrapolation of the’



structure which apparently controls the Tule Creek reentrant
would well suit the creation of the "deep holes” identified
in the Delaware Basin. Therefore, in light of available
data, deep dissolution appears to offer a reasonable
explanation for the two anomolously thin occurences in the
Unit 4 salt. The localized nature of the thinning is further
.emphasized by the absence of any such expression on the
east-west croses section of figure 3-8 which transects the

suspect area.

It would appear that selective dissolution would also be
anticipated beneath the trace of Pleasant Draw, the
structural control of wvhich is indicated by its linear and
rectalinear pattern, its transverse orientation to the
regional slope of the Southern High Plaineg, and its Iocalv
correspondence with a preferred joint orientation (Findley
and Gustavsen, 1981, figure 16, GC 81-5). Southwestern
extrapolation of the apparent fracture zone which controls
the Draw approximates the southeastern corner of the
repository. Consequently, in light of the collective
geologic evidence, no reason is evident to preclude eventual
gelective deep dissclution of the Unit 4 salt within the
repogsitory. Neither is there any recognized reason to expect
that if such diesolution is not presently occurring there,
why it would not develop within the next 10,000 years, .
especially if groundwater flow ie enhanced by a future
pluvial climate. Until such dissclution reached proportions

ample for surface collapse, & dependable meanes. of identifying



it prior to repository excavation does not seem available.



RHB-S2

Comment 6-2
Section 5,3.1,5 Erosion, Favorable Condition
‘Page €-104, Paragraph 9(?)

Avsilable Alternative Interpretations, Erroneous Computation,
and Incomplete Use of Data

The favorable condition involving no expectation of
exhumation within one million yeare is claimed on the basis
of a computation that predicts exhumation in 5.4 million
years. However, the computation appears to involve various
flaws. First, it appears to be mathematically incorrect.
Second, the computation applies a distance of 34 km. between
the repository and the Eastern Escarpment. Section 3.2.2.2.
(page 3-11) states the distance as 27 km. Given the location
shown by figure 3-2 (page 3-3), the actual distance is about
22 km., as measured on a 1:250,000 topog;aphit map. In
addition, the computation applies rates of escarpment retreat

and river incision which are of debatable use.

The rate applied for river incision (9.1x10-%
meters/year) is the average over the last 600,000 years.. As
a result, it averages may represent "a geologically .
shstained rate," but probably fails to reflect more robust
erosion which would be anticipated from reduced base levels

and the much greater precipitation and stream flow of the



various pluvial periods within that time frame..

For example, Frye and Leonard (1957, Rf 32) claim that the
Kansan glacial stage appears to be the period of greatest

sur face moisture auring the Pleistocene in the Panhandle
region. In turn, Backman (1980, p. 88, USGE OF 80-1099)
notes that in Texas the Kansan was a period of particdlarly
deep incision. Consequently, inlight of anticipated near-term

return of pluvial conditions (page 311), the long term

‘averages appear inadequate

The rate applied for retreat of the Eastern Escarpment
(.18 meters/year) is the estimated average for the entire
Quaternary and also appears debatable. Although Gustavson
and others (1981, AEG Bul. V. 18, #4, P. 413-422) claim that
erosion and denudation along the caprock escarpment are
presently proceeding at near—maximum rates, they later note
that escarpment retreat is strogly influenced by sapping.
Such sapping, it would seem, would be greatly accelerated
during pluvial periods of greater’rainfall and higher water

taﬁles in the Ogallola, Jjust as sapping is presently greatly

reduced by water withdrawal for irrigation (Gustaveon et al,

1981). Walker (1978, Baylor Geological Studies Bul. 35)
agreés that reduced ground cove; resulting from present
aridity has increased soil erosion, but claims that the rate
of caprock retreat is far below rates of some periods of the
Pliestﬁcene. Furthermore, the escarpment retreat rate used
by DOE applies to the escarpment genefally and failes to

express the potential for much greater local rates associated



with reintrants where stream gradients are much steeper.

Pleasant Draw, with headwaters presently within four
miles of the site, appears particularly prone to rapid
reintrant growth. Given the likeiy structural control implied
by the linearity and rectangularity of Pleasant Draw and
other creeks in the vicinity, the potential for rapid
continued breachment of the caprock may be concentrated
directly toward the repository area. The rate of such
breachment during non-pluvial times may be comparable to
those recently estimated for creeks of similar small size and
topographic setting. One of these is Holmes Creek which
reportedly reflects i2.5 meters of incision during the last
7900 to 9500 years (Page 6-102, paragraph 1). This amounts
to an annual rate of as much as 1.6x10-® meters/year, almost
an order of magnitude greater thanm the incision rates applied
in the DOE computation. A similar rate of 1.9x10—®
meters/year has been estimated as the minimum for incision of
the Ogallala Caprock on a tributary of Tierra Blanca Creek
during the last 1070 years (Findley 1981, GC-81-3, P.
138-139). Findley and Baumgardner (1981, GC 81-3, p.
148-149) estimate an evén higher average rate of 4.7x10~=
meters/year fof the last 380,000 years in the nearby Little
Red River Basin. More recently, an even faster rate of
downcutting has been estimated for the Little Red River Basin
amounting to about Ex10~® meters/year for the last 1600 years
(Béumgardner 1983, GC 83-4, p. 138-144). Because all three

of thece rates reflect Holocene conditions, theyfare probably



substantially less than those which will resulf from a future
pluvial episode. Nevertheless, wvhen abplied to the DOE
formula, they predict exhumation of the repository within
130,000 to 500,000 years. Actually, however, such rapid
incision ofFPleasant Draw will be constrained eventually by a
much slower reduction of its local baselevel, i.e. the
Prairie Dog Town Forkvof the Red River. However, without the
ability to estimate pluvial rates for such rivers, the
.magnitude of the constraint presently cannot be quantified.
Therefore, the data presented is inadequate to demonstrate
that exhumation cannot occur within 1,000,000 years, and

the favorable condition remains unestablished.

1



RHB-S3

Comment &~3
Page 6-107 Pagagraphe 3 & 4
Inadequate Consideration of Available Data

Rates applied by DODE for peripheral dissolution are
baced on stream solutes., Hence, they are current, rather
than Quaternary rates, and presdmably relate l#rgely, if not
entirely, to present climactic conditions. However, as noted
on page 3-12, higher rates would be expected during future
pluvial episodes, which are expected in the near future (page
3-11). Consequently, application of even the maximum current
rates is probably not conservative, as claimed on page 6-108,
para 2. Furthermore, as mentioned on page 6-107, rates of
stream solutes vary by four orders of magnitude, expressing
an extreme level of uncertainty associated with an unknown
complex of controlling factors. Given tpe inapplicability
associated with those rateg, it would appear that some other
means is required for asseseing rates of future peripheral
dissolution. One poseibility may include an asegembly of
geologic field relationships adequate to generally reflect
rates or amounts of Quaternary retreat of the solution fronte

within pluvial time frames.



RHB S-4,&”

Comment 6-4
Section 6.3.1.6, Dissolution
Page €-107, last paragraph

The subject paragraph claims that the Caprock Escarpment
controls the shallow hydraulic gradient, so that application
-of solution rates greater than those of escarpment retreat is
conservative. However, as shown by the dissolution model of
Gustaveson and Findley (1880, p. 38, RI 106), the shallow

hydrologic gradient is unrelated to salt dissolution.

Comment g;g"
Section 6.3.1, Geohydroloay
Page 6-83, Paraagraph B .

Paragraph S5 applies a vertical travel rate of
S.1%x10-® meters/year through HSU-B. As shown on page 3-131,
that rate assumes a vertical permeability of 6.07x10—=
meters/year, computed on the assumption that the
permeabilities of evaporites, shales and carbonates are .003,
.001 and .05 milidarcies respec&ively. The 1atte; number is
about on order of magnitude lower than the .4 and .7

milidarcy averages measured for carbonates in the section,

(pages 3-124 and 3-130).



RHB-S6

Comment 6=6
fection €.3.1 Geohydrology = Vertical Permeability of HSU-B

Inadequate Consideration of Available Dsata

Paragraph 2 of page 6~-83 states that the hydrogeologic
analyses have ignored fracture f;ow. However, Paragraph 3
cites WIPP experience which directly demonstrates that
fracture flow is vitally important, and that actual flow
rates could be one or more orders of maghitude greater than
those applied by DOE. The following is & list of selected
evidence for fracturing in HSU-B.

Evidence from the Swisher EA
1) .The Geotechnical Profile of the Harmon #i1-Zeek #1 wells
(figure 3-34) notes:
a) low to moderate inflow in the Rueen/ Grayburg unit.
b) low inflow (Ke.3md) from the dclomite within the
San Andres Unit 4.
c) closely Jointed siltstones.
d) blocky salt, “poseibly Jointed"”
2) Other wells in the Basin show brine in the sandstone of
the Bueen/Grayburg(Page 3-8B1).
3) Page 3-81 states that the dolomite of unit 4.has a 2.54
to 15% porosity, partly comprised of filled fractures. Page
3~83 states that the same (?) dolomite has an effective

porosity of 2-7%, implying that substantial fracture porosity

e



remains unfilled.

4) On page 3-124, a tabulation of permeabilities for
carbonates within HSUB shows an average of about .4md which
is about the same as the average of the permeabilities
shown for the units of the deep brine aquifer on page 3-123.
S) The same similarity is shown by the histograms of pages
3-125 through 3-130. '

6) Page 3-130 provides measured permeabilities for the lower
San Andres dolomite which average about .7 wmd, which is
;ubstantially higher than the average permeabilties of the
deep salt aqui fer shown on page 3-123.

Qther Evidence

1> Anderson, (1980, 1981) claims that joints, fractures and
faults are necessary to explain the severQ dissolution of
salt recorded deep within the evaporite sequence of the
Delaware Basin, beneath overlying undissolved salt beds.

2) Collins, 1983 (GC-83-4, p. 36), shows average joint
spacings in a 25 foot thick Permian sandstone to be about.
3/meter. He also reports that joints are more dense in joint
zones up to 40 meters thick and .75 km. long. Joints are
primarily nearly vertical. Presumably, other brittle Permian
rocks, including mﬁdstones, ﬁiltstones and anhydrites, would
aleo express numerous vertical joints.

3) Gard, 1968 (USGES Paper 589, p. 26) provides & detailed
log of a shaft in New Mexico, wherein he reports gas bubbling
throughAhalite and Jjoints in halite at .5 foot intervals at a

depth of 1000 feet.



4) Ramondetto (1982, p. 109, GC 82-7) states that about 13%
of Texas o0il production is from Lowér San Andres reservoirs
and that the oil migrated there through vertical fractures
which enhance reservoir potential. One of his figures show
that the Yellowhouse dolomite member of the San Andres
typically reflects porosities of 10-154 with permeabilities
of 0-2 milidarcies. He also points out the potential for
gserious sources of error in estimating permesbilities from

core because of the “preselection against fractdres.“

S) Comparison of modeling results with known hydrologic
conditions of the High Plains indicate that Kv values
commonly applied for mudstone of the evaporitg sequence (i.e.
2.7x10-*+ ft/day) are much too low apparently because they
assume no fracfure permeability (Simpkins and Fogg, 1982 p.
130, GC 82-7). They also emphasize that selection of
permeability values are cause for more uncertainty than any

other model factor.

€) Logs of #1 Rex H. White and #1 Grabbe wells express
halite filled fractures to depths of about 3000 feet and 3400
feet respectively. Fractures are shown to occur in chaotic
mudstone/salt, pure massive salt, mudstone, anhydrite and

dolomite (Presley and McGillis, 1981 GC 81~-3, p. 29).

7) Uhile noting the usual apparent tightness of sandstones

and dolomites of the evaporite section, Bently (1981, CG



91—3) mentions some occurances of lost circulation in the

evaporite sequence,

) According to Baumgardner (1982 RI-114), dissolution in
the Winkler County area may have resulted from groundwaﬁer

moving along fractured anhydfite beds.

9) Collins (in preparation, in Gustavson and Budnick, 1984,
OF-WTWI-1984-9), reports that core from some wells confirm
the presence of fractures throughout the stratiaraphic column
of Palo Duro Basin. The fractures are nearly vertical and

may or may pot be mineralized.

10) Topographic evidence for jointing and fracturing is
widespread, as illustrated by the Landsat results of Findley
and Gustayson (1981, GC 81-5). Another particularly
pertinent example is Pheasant Draw which appears to express
an especially pronounced throughgoing fracture trend in the

immediate vicinity of the Swisher site.

P S,




RHB-S7

Comment €-=7

ction 6.3.1.1., Geohvdrology
Evidence for the Lateral Permeability with HSU-B
i) Mercer and Gonzalez (Ref.) report three permeable zones
in the Permian evaporite section of the WIPP site. They are
the Salado/Rustler contact and the Culebra and Magenta
dolomite members of the Rustler formation. Their respective
transmissivities are 10-2-10—¢, 13-10-%, and 4.6x10-F m=/day.
The thickness of the Culebra and Magenta units are s£ix meters
and meters respectively. Flow is predominantly along

fractures.

2) Collins, (1983, GC83-4, p. 36) shows joint spacings in a
25 foot thick Permian sandstone to average about 3/meter,
as well as the existence of joint zones up to 40 meters thick
and .75 km. long, in which greater densities exist.

3) According to Simpkins (1980, p. 6769, GC-80-7), regional
groundwater discharge from the Permian strata 6ccurs on the
Rolling P1ains»as eprings and seeps. Most of that discharge

is less than 20 years old.

4) Ramondetto (1982 p. 109, GC 82-7) shows that in the
Midland Basin, the Yellowhouse dolomite member of the San

Andres typically reflects porosities of 10-154, with



permeabilities of 0-2 milidarcies. Presley and Ramondetto
(1981 p. 59, CG 81-3) further emphasize the importance of
fracture porosity in controlling oil production in San Andres
carbonafes. However, they note that oxygen isotopes indicate
long-term hydraulic isolation and that the brines may have
been syncronous with deéositlon or "locked in" by pervasive
halite cementation. .

S5) According to Simpkins and Fogg, (1982 p. 131, GC 82-7),
the Blaine formation (of San Andres Unit 47?) is the principal
.lateral transporter of brine from the eastern dissolution
front to discharge points comprised of saline springs in the
Rolling Plains. Measured permeabilities average 10 ft./day.
(It .should be noted, however, that the high permeability may
partly relate to fracturing associated with dissolution

subsidence. - RHB)

€) Bentley (1981, CG 81-3), while discussing vertical flow
through the evaporite aquatard, mentions that more direct
pathways may exist in erratically permeable dolomites in the

ev&porite section in the Palo Duro Basin.

7) Syder and Gard (1982, USGS OF 82-968) mention that the
Culebro dolomite is the most significant aquifer of the WIPP
region, while the Magenta is a seconday aquifer. Their

respecfive thicknesses there are 27 and 25 feet.

8) Backman (1980, USGE OF 80-1099) déscribes diggolution in



southeastern New Mexico which results when fresh water
penetrates to a permeable bed, then migrates laterally,
dissolving adjacent soluble rocks. Tunnels, caves and
collapse sinks result. Where rocks are relatively tight,
however, halite is protected by enclosing beds of anhydrite.
In general, the permeability of the Delaware Mountain Group
is only .016 ft./day, thereby precluding removal of saturated

brine.

9) Dutton (1983 G5A Abstracts, Southcentral Section, p. 4)
claims that transmisgsivity of the San Anres dolomite is less
than .004 m=/day in the Palo Duro basin because evaporite
cement fills pore spaces. However, Collins (in press)
reports open fractures throughout the section. (Is Dutton’s

assessment based on core samples, by chance?)



RHB-58

Comment 6-8
Section €.3.1.3, gdck Characteristics
Purity and Thickness of Salt

Page 3-8B3 states that the host salt is about S0% halite,
7% anhydrite and 3% clay. As shown by table 3-8, thélpurity
of the salt differs greatly from the host rock where
interbeds of mudston§ and anhydrite alone amount to 14 - 23%.

"In contrast, p. 6-93 states that the host rock, (not the host

salt) has 3% clay, thereby ignoring the additional 8 —- 10% of
nudstone shown in table 3-8B. Because it exists as 129
individual interbeds, it would appear to comprise an integral
unavoidablé constituent of the host rock. Although page 6-94
claims that the host rock is dividable into four relatively
clean salt layers, the "muddy" interbeds shown on page €-95
for Zeek #1, total only 12.5 feet, substantially less than
the 17.6 feet (10.0%) shown by table 3.8 (p. S—Bé).
Consequently, the remaining mudstones must exist in the

relatively pure salt, in addition to the 3% clay.

Therefore, it apears that the estimated water lotcses
from dehydration, and the resulting increase in porosity will
bé substantially.greater than that estimated on pages 6-94
and 6-97, thereby further decreasing the ”1solgt£on capacitf"

of the host rock.

1
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RHB~-59

Comment 6-9

Section €.3.1.8 Human Interference and Natural Resources
PETROLEUM EXPLORATION

The drilling of the Mayfield #1 discovery well alone, is

clear evidence of the potential for further exploration,
especially since its production probably represents the "low
end” of production potential of.the Basin interior" (p.
3-89. The promise for future potential of the Basin

interior is described by Dutton (1983, GC B83-4).



RHB-S1D

Comment 2-1

Section 3.2.5.1 Faulting

Page 3-56, 57 and‘figure 2-28

INCOMPLETE ANALYSIS OF AVAILABLE DATA

As stated on pages 3-56, last paragraph, figure 3-28
_summarizes the results of a Stone and Webster study which
integrates seiemic reflection data with geophysical logs from
exploratory wells., However, they further state that numerous
other faults have been identified in the area by several
other workers. Many of these other structureg apparently are
not displayed in the EA. According to Findley and Gustavsen
(1981, GC B1-5), the Landsat lineaments commonly correspond
with known faults, (including fhose of the basement), as well
as measured joint set directions. Baséd on those
relationships, as well as relationships established
elsevhere, they suggest that joints are commonly propogéted
upw;rds from basement faults. Because of this likelihood,
coupled with the wvital significance of jointing to
assessments of geohydrology, dissolution and erosion, we
would find an areal compilation of all]l recognized faults of

the area to be very useful.



RHB-S |
GENERAL MISCELLANEDUS COMMENTS

1) Page 9 states that the High Plains aquifer is recharged
to the west, in New Mexico. P. 20 correctly states that it

is recharged primarily by precipitation collected in playa

lakes.

2). Page 3-9 states that wind erosion may have contributed
to playa development. This is the only mention regarding
playa origin, even though numerous investigators claim that
playas result from dissolution. However, DOE plans to explore
their origin (Page 4-8).

3) Pagé 3-9 claims eight playas within the site whereas

seven are mentioned elsewhere.

4) The largest of the playas, shown in the northwest corner
of the site (figure 3-2), is not depicted on the 1954

1:250,000 topo map. Does it exist on older 1:24,000 sheets?

SY The aggrggate thickness of non-s&lt interbeds of two of
the three borings of table 3-8 (page 3-8B2) severely vioclate
the 154 limit ﬁtated in the definition of a thick salt bed on:
figure 3-22 (p. 3-43). How does that definition relate to-

DOE criteria? Has DOE stated any minimum requirement?

6) Section 3.2.5.1 mentions proposed Quaternary movement on

the Meers fault. According to Slemmons (letter of Aug. 5,

i
]
1
'
'
{
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1984 to NRC), such offset is late Ouaternary, probably

involving the Holocene.

7) Page 3-61, paragraph 4, assigns a maximum magnitude 6.3
to the Wichia-Ouochita zone. This contrasts with Slemmons?
recommendation of €6.79 to 7 for the Meers fault within that

zone (Slemmons, letter to NRC, Aug. 5, 1984).

8) Pages 3-58 and 3-60 are missing. However, text and

figures appear to be complete.

9) Page 3-52 claims there is no confirmed post-Pliestocene
interior dissolution on the Southern High Plains. This
conflicts with Horvakas' statement (1983, p. 67, GC-83-4)
that the base of digssolution in Sawyer #1 is presently
active. In addition, the Texas BEG has reported several
cases of dissolution of apparent Pliestocene dissolution on
the High Plains evidenced, in part, by Pliestocene lakes.
Givén the likely groundwater paths responsible for such
dissolution, no reason is apparent to suggest that the
conditions responé!ble for Pliestocene dissolution has
changed. Therefore, continuing.dissolution is a logical

expectation regardless of the incompleteness of the present -

record.

10> Backman (1580, p. B88. USGS OF 86—1099) notes that. the

Kansan stage was a period of deep incision in Texas, and that



the climate of the Delaware Basin area hag been continuously
semi-arid for the past 300,000 to 500,000 years., If humidity
had been severe, it would have dissolved the caliche caprock.
(Therefore, how applicable are erosiion rates averaged over

the last 600,000 years if they include Kansan processes?)

11) Page 6-110 states that joints have not been identified
within the salt beds. However possible joints are shown for

the salt core on figure 3-34.

12) According to Gustavsen and McGillus (1990, RI-106)
playas larger than 8000 feet in diameter show a statistical
preference for areag of known salt dissolution. As shown by
figure 14 of their report, some of these lie within Swisher
and Deaf Smith Countiés. The authors suggest that large
playas on the High Plains may either be the result of, or
strogly modified by, salt dissolution (p. 15). They also
point out that the paleodissolution of Swisher County extends
to depths of 1000 to 2000 feet, substantially deeper than the

350 to 1000 foot depths of the eastern active area.

13. According to Evane and Meade (1944), it is evident.that
basine similar to those of modern playas have been forming
and filling throughout most, if not all of the GQuaternary .
Older basins have become topographically invisible.

(Consequently, how stable is the Swisher site sur face?)
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Davis Canyon Lavender
Chapter 3

SeCtion 3.2.2.2 Erosion Process

Based on.the discussion of rates of erosion and scarp retreat as presented in
ONWI-92, Section 4.6, it appears that the rates of erosion presented in this EA
are reprecentat1ve but not conservative. A more detailed discussion of the
relationship of these rates of erosion and scarp retreat to erosion rates
presented in ONWI-92 should be presented to justify the rates utilized in the
analysis.

'LEVEL 3



Davis ' Lavender

Chapter 3
- .Section 3.2.2.1 Reaional Stratigraphic History of the Paradox Bas1n, Page

'3 =14 Last Sentence.

This sentence states that by the end of the permian the formation of salt

" anticlines was well advanced but not complete. When was anticlines development

comp]eated or is it still ongoing?

. . LEVEL 2



Davis canyon Lavender canyon

Section 3.2.5. Structure and tectonics

What is the significance of the discordent structural features in the area of
- -Chesler canyon - ’

teveL 2



Davis ' Lavender

Chapter 3

~'Sécfion 3.2.5.1 Faulting Pages, 3-36, First Paragraph

‘Thi§ section proposes that the Lockhart fault may be a tensicral feature
resulting from collapse of the Lockhart Basin. Huntoon, et al, 1982, shows
" this fault as part of a North East trending zone of faults. Is dissolution
collapse proposed as the mechanism for the formation of this entire zone of
faulting? How does this mechanism account for the fact that there are only
north east trensing surface faults mapped near Lockhart Basin?

" LEVEL 1




Davis Canyon Lavender

Chapter 3

“-Sécfion 3.2.5.4 Uplift, Subsidence and Folding

‘Béééd'on"ihe location of Indian Creek Syncline a more detailed discussion of
- its origin and significance should be presented.

LEVEL 2



Davis ‘ Lavender
Chapter 3 .
- Section 3.2.5.6 Dissolution Page 3-50, Last Paragraph

‘In"this paragraph dissolutioning in the Lockhart Basin is attributed to
disruption of the Salt sequence by a horst which allowed the water bearing

"~ Mississippian leadville limestone to come in contact with the salt bearing
formations. In Section 3.2.5.1, pp. 3-36, first paragraph the Lockhart fault
is interpreted to have formed as a result of dissolutioning and subsequent
ccllepse. In this area the general North West treading faults are therefore the

%:_'faults considered to control dissolutioning. If this theory is correct the

surface expression of structures is not indicative of the potential for
dissolutioning to occur but rather a reflection of areas of major
dissolutioning. Considering the general lack of subsurface control near the _
site, it may be safe to assume that dissolutioning of the magnitude of lockhart
basin is not present at the site, but how confident can DOE be that
dissolutioning of a lessor magnitude is not expected at the site. Do North
East trending faults, of which the Lockhart fault is one, suggest that
dissolutioning is more extensive in the area of the lockhart basin than the
surface expression suggests?

LEVEL 1




Davis Canyon Lavendér
Chapter 3
Séciion 3.2.5.6 Dissolution, Page, 3-50, 2nd to last paragraph

‘1f, as stated in this section dissolution is only possible when fault disrupt
the Mississippian strata beneath the evaporite section,

Fault R, Figure 3-19 should be considered as a potential focus for
dissolutionirg.

" LEVEL 1



davis canyon Lavender Canyon

3.2.5.6 Dissolution

' This section should contain a discussion of known and potential dissolutioning
- in _the Needels fault zone and the Shay Graben Area.

LEVEL 2



Davis canyon Lavender canyon

3.2.6.1 Geomechanical Properties Pages, 3-52, Last Paragraph

If'the valley articlines reflect conditions of excess horizontal stress, the
---$tress could either be generated by tectonic forces or be due to'salt flowage.
Thesg_features and their significance should be discussed in both sections
312.5.4 and 3.2.5.5.

LEVEL 2
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Davis Canyon Lavender canyon
Chapter 3 '
- Figure 3-13
The North trendihg fault overlaying the Gibson Dome area does not-aﬁpear on
either figure 3-17, mapped faults or figure 3-19 Reflection Time Contours Top
" of Mississippian. What is the origin, nature and significarce of this feature?

o LEVEL 2

. T
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Davis Lavender
chapter 4

Section 4.1.1., Field Studies Within this section there is a fairly detailed
4»11st1ng of proposed studies to be conducted in and near Lavender 'Canyon if this
site is selected. for characterization. The types of studies that are proposed
‘zppear to be reasonable for evaluating the possible environmental effects of
such activities, however, the exact location, type and number of various
surveys and tests can not be specified at this time but rather will be
determined based on information to be presented in the Site characterization
plan. For the purpose of determining the potential environmental effects of
site characterization the following items should be considered:

1) Tectonic features, such as the Imper1a1 fault zone, and salt dissolution
features, such as the Grabens and Needles fault zones are present west of the
site, and the relationship of such features to subsurface stratigraphy,
dissolutioning and groundwater flow are all poorly understood. It is likely
that prior to licensing, borings, hydrologic testing and geophysical surveys
will need to be conducted within the area of the park to provide reasonable
assurance that the features and processes acting in this area could not lead to
the loss of waste isolation. The environmental effects of conducting such
activities within the park need to be addressed.

2) Seismic surveys, conducted utilizing an energy source consisting of several
large vibrator trucks are fairly standard and the methodology normally has good
deep resolution capability, however due to recording and processing
requirements the low frequency portion of the energy spectrum normally
predominates resulting in poor resolution in the upper portion of the
stratigraphic section. While modifications te both the field procedures and
processing parameters can improve and inhance the information obtained in the
upper portions of the section, this techmique will not normally provide
information much above the 1000 foot depth. As it will be necessary to
demonstrate the characteristics of the upper portiorn of the stratigraphic
section, including reasonable assurance that features such as breccia pipes and
the 1ike are not present, the DOE should consider the possibility of modifying
or supplementing the planed surveys through the use of alternate techniques
vwhich utilize a high frequency energy source. While these techniques normally -
do not have as deep a penetration potential as the standard oil field type
surveys, they are especially suited for obtaining information in the upper 1 to
2000 feet of the stratigraphic section. There are several firms within the US
which are quite familiar with these various techniques and who have developed
computer programs which can not only process the reflection data, but-can
perform refraction calculations from the same data set allowing extremely high
resolution of the near surface stratigraphic section. As these techniques do
not require large truck mounted energy sources they are much less disruptive of
. the surface, and therefor in environmentally sensitive areas can be performed
with minimal effects. A carefully plarned program which supplements standard
methods by state of the art techniques may allow the necessary geologic
information to be obtained while at the same time causing minimal environmental
effects to the park.
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3) The Shay graben appears to be part of a larger system which also includes
the Bridger Jack and Salt Creek grabens, and because of its potential as a
tectonic source zone, as well as the potential for it being an area of
dissolutioning it does not appear that a sufficiently detailed field program
" has.been plarned to fully evaluate its significance. It appears likely that
- more borings, seismic lines and trenchs will have to be undertaken then is

outlined within this section and the additional environmental effects of these
-activities should be addressed.

' LE_\(EL,‘I
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Davis Lavender
Chapter 4
- Section 4.1.1

;Fb?'pUrpbéé of this EA, DOE is proposing a control area which would provide
approximatly a one kilometer buffer zone between the underground workings and
the accessible environment.

If DOE believes that this distance is a reasonable approximation of the size of
the control area that it will eventually recommend, the NRC believes, that in
order to provide reasonable assurance that waste can be isolated within the
control area for the time period required, DOE would have to perform a
substantially more detailed field program than is proposed. DOE should
revaluate both the control area size and field program proposed to determine if
the environmental effects of characterization activities as presented in
section 4.2 adequately reflect the magnitude of the effects expected.

LEVEL 1
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Davis canyon Lavender
Chapter 5 '
- Section 5.2, Expected Effects on the Physical Ervironment

‘For purpose of this EA, DOE is prcposing a control area which will provide less
than 2 ore kilometer buffer between the accessible environment and the
 underground workings. The NRC is concerned that with a control area this small
that DOE will not be able to provide reasonable assurance that the waste can be
jsolated from the accessing environment for the time period required. It is
the NRC's opirion that a larger controlled area will be required and that by

" using the control area stated in this EA that the expected effects are

understated. DOE should reevalute the basis for presenting this contrl area to
determine if it needs to be revised along with the discussion on expected
effects.

LEVEL 1
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Davis Lavender
Chapter 5 |

~'Sec£ion 5.2.1.1 Geologic Structure
Page 5-39, Paragraph 2

The MRC is in the process of preparing a generic technical position on
seismotectonic evaluation methods. This paper will cover the types of
seismotectonic investigation and evaluation methods which woll need to be
conducted for a repository. 1In addition, the NRC will need to separately
‘review the types of structures to be constructed, their functions and the
consequences of potential accidents before the actual design requirements which
will be necessary can be determined. At the present time, it is premature to
state that the design requirements for nuclear power plants are the same as
those required for a waste repository. It can only be stated at this time that
the design requirements of structures important to safety will comply with
10CFR60 and appropriate EPA regulations.

LEVEL 1
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Davis Canyon
Chapter &
: Fighres 4-3 and 4-6
Figure 4;3'indic5tes that the exploritory shaft is to be located in section 6,
T31S, R21E while Figure 4-6 indicates that the chaft is in Section 1, T31s,
" RZ20E.  Where is this structure to be located?

Lavender Canyon

' LEVEL 3

Chapter 4
Figures 4-3 and 4-6

The planned location of the exploritory shaft as indicated in these toe
drawings does not agree. Where is construction of this structure planned.
disqualifying concitions of the guidelines should reflect this uncertainty. In
addition, the findings on the following favorable and adverse conditions should
be reviewed as the conclusions presented within this EA do not appear to
reflect the uncerta1nty associated with the present understanding of the
tectonic regime.

LEVEL 3

Page 6;83
Need McColley etal 84. Climate changes need biggan and ?
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Davis Lavender
chapter 6
- Section 6.3.1.3.3

Analysis of favorable conditions (rock characteristics) while salt cycle 6
appears to be thick enough to allow flexibility in depth surface constrants
such as the Park and surface topography effectively 1imit lateral flexability
to the valley floors. Because of this consideration it does not appear that
this favorable condition is present.

LEVEL 2



18

Davis Canyon Lavender

Chapter 6

- Section 6.3.1.3.4 Potentia11y Adverse Conditions (Rock Characterist1cs)Page
61§2 -

A1r coring was utilized to 3098 ft., in-boring GD-1 (ONWI38E, p. 33) While
© drilling techniques might be part1a11y responsible for poor recovery and RQD,
certain runs, such as Run 66 from 2961.7 to 3019.9 ft. had high recover and RQD
(97% for this interval). The areas of poor RQD and recover would appear at
least in part to reflect areas in which rock conditions mey impose design and

" _‘construction constraints.

LEVEL 2
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Davis Lavender

Section 6.3.1.5.2 analysis of Favorable Conditions (Erosion)

- There appears to be no site specific data on rates of erosion thérefore, until
such data. is gathered it would appear conservative to utilize maximum rates -
‘rathér than rates based on assumptions. Biggar, et al, 1981 gives rates ranging
up to a maximum of 1 meter per 1000 years and in 1 mi]]ion years at this rate
the waste would be exhumed. It may be safe to assume that the favorable
condition is expected, but without site specific data it is premature to say
.this favorable condition is present.

LEVEL 3



20

Davis " Lavender
Chepter 6
. :Section 6.3.1.6 Dissolution Page, 6-105, Paragraph 6

‘The NRC hes reviewed the 4 seismic lines discussed in this paragraph. The are
several areas on these lines where salt reflections can not be traced. This

" may be due to several factors such as poor surface coupling, and variations in
the lithology of the salt reflectors. However, it could also be caused by
dissolution features. In addition fault R may have sufficient throw (see
comment X) to provide a focus for dissolutioning. The analysis presented for

&:_'this guideline should better reflect the uncertainties in the data base.

LEVEL 1 ( should this be two comments?)
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Davis Lavender

Section 6.3.1.6.1. Statement of qualifying condition (dissolution),
page 6-105. paraqgraph 4.

- -The diffinition provided by the examination of the 4 logs disscribed in this

paragraph. is sufficient to state that there is no indication of major
<dissolution features, however minor dissolution features could easily be
present which would not be evident.

LEVEL 2
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Davis

© 6.2.1.6.4 Analysis of Disqualifying Condition (Environemtnal Qualiity,
~-10 CFR 960.2-2-5) page 6-46 first full paragraph

‘The- Boundarv of the proposed control area which is considered equ1va1ent to the
site boundary (see chapter 3, page 34) is shown on Figure 4-3 and other figures
© as- approximately ore-quarter mile, not one mile from the park.

LEVEL 3

" Lavender

Section 6.2.1.6.4. Analysis of disqualifving condition (environmental qua11ty,
10CFR 960.2-2-

The bpoundry of the proposed control area, which is considered egivelent to to
site boundry is shown on figure 4-3 as approximaly one and one-quater mile, not
two and one half miles from the park.

LEVEL 3
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Davis Lavender

Section 6.3.1.3.3. Analysis of favorable condition (Rock characteristics) ,
page 6-91, 1st paragraph

- The reference to figure 3-15 should be changed to 3-14

-~

LEVEL 3
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Davis canyon Lavender

 6.3.1.6.4 Analysis of Disqualifying Condition (Dissolution)

- Based on the definition of the site as presented in chapter 3, page 3-1, the

site is approximately 12 [8] kilometers from the Shay Bridger Jack-Salt Creek

‘fault system. Ir addition, Gustavson et al, 1980, page 36, quoated rates of up

to 3.2 ft/vear which is approximatly an order of magnitude greater then the

" rates used in this analysis . As no site specific data is available on

dissolution a conservative approach would be to utilize both the average and
the maximun rates in the analysis. [ utilizing the maximun rates quoted by
Gustavser dissolution could reach the site in less then 8500 years. These rates

;'_'indicate that there 1s a potential for the site to be disqualified]

LEVEL 1
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Davis Lavender

6.3.1.7.1 Statement of Qualifying Conditions (Tectonics) page 6-108 2nd
paragraph

.-Based on the definition of the site as presented on page 3-1 the-site is
approximately 12.[8] km from the Shay Bridder Jack-Salt Creek fault zone. For
‘seismic activity which is assumed to occur on this zone this should be the
distance used to calculate ground accelerations at the site.

LEVEL 2
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Davis Lavender

6.3.1.7.2 Analysis of Favorable condition (tectonics) page 6-109

* This section states that the maximum horizontal stress is west-northwest-east

.--southeast. This is in contradiction to ONWI-400 page 37 which indicates a east
north east- west.southwest orientation from in situ stress testing. . This
conflictir¢c data set should be acknewledged in this section.

© LEVEL 2
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Davis ' Lavender

Section 6.3.1.7.2 Analysis of Favorable Condition (tectonics) page 6-109

- ONWI-492 indicates microseismic activity has been ovserved in the area of this
Shay-Bridder Jack-Salt Creek fault system. This should be referenced and used
‘as"part of the evaluation.

LEVEL 2
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Davis Lavender

Section 6.3.1.7.2 Analysis of Favorable Conditions (Post-Closure Tectonics)
page 6-109 last sentence

Due to general uncertainty as to the processes which have and are acting
within the 2rea it is premature to state that a favorable condition .is found.

© LEVEL 2
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Davis Lavender
Section 6.3.1.7.3 Analysis of Potentially Adverse Conditions (Post-Closure

Tectonics)

~-1f the Shay graben and associated structures are seismogenic and ‘could produce
events of magnitude 6.5, this indicates that based on correlation of
‘earthquakes and tectonic structures, that the magnitude of earthquakes could
increase from historically recorded values. This adverse condition appears to
be- present.

" Level 1
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Lavender

Tables 6-9, page 11 of 13

~ The findings for the postclosure potentially adverse conditions,
960.4-2-7(c)(1) and 960.4-2-7(c)(2) are stated directly oposite from the
‘information presented in the text.

© LEVEL 3
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Davis Lavender

Section 6.3.3.2. Rock characteristics Guideline 10 cfr 960,5-2-9

The write up for this section in Both the Davis canyon and Lavender Canyon EAs
- -apperars to be identical. While the 1imited data base would suggést that many
similarities should exist, the variations expressed in section 3.2.3.2.11 of
the two EAs and the variations in the surface conditions suggest that certain
dissimilarities should appear. DOE should review and revise the information in
this section as appropriate.

" LEVEL 3
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Davis ' Lavender page 6-147

Section 6.3.3.2.2. Ana1§sis of favorable condition (rock characteristics)

'fhé_refern;e to figure 3-15 should be changed to 3-14.
LEVEL 3
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Davis - Lavender

Section 6.3.3.2.2 Analysis of Favorable Conditions (Pre-Closure Rock
--Characteristics) : i

‘A% "déscribed in éomment X surface constraints would indicate that this
favorable condition is not present.

5 LEVEL 1
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Davis I Lavender

6.3.3.4.4, Analysis ofAﬁotentially adverse conditions (Tectonics) As is

- presented in ONWI-492, microsiesmic activity has been recorded in the vicinity

-

-3

.-.0f _the Shay Graben. In addition, the feature is considered active (see section

3.xxx) and is considered to have the potential for generating a seismic event

‘of ‘up to magnitude 6.5 (section 3.xxx). As there is evidence that -earthquakes

larger then would be predicted from the historic record could occur within the

: gngogic setting it appears that this potentially adverse condition is found.

LEVEL 1
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Davis only

Section 6.3.3.4.2. Analysis of favorable conditions (Preclosure tectonics)

The. Desion acceleration of .35g does not agree with the information in section
-6.3.1.7.1, where .30g is presented as the preliminary design accéleration.

LEVEL 2

-
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Davis Lavender

© 6.3.3.4.5. Analysis of disqualifying condition (Tectonics) Within the geologic
--setting there is a potential of active faulting and it does not appear that
this consideration was factored into consideration regarding the ability to
mafntain stable openings should tectonic movement occur within the repository.
It is presertly a matter of ceologic judgement as to weather or not this ic a
~ likely or even possible event, and therefore it may be successfu]ly argued 2as
that the " the evidence does not support a finding that the site is
s disoualified " however there is the potential that tectonic activity could
‘disqualify the site.

LEVEL 1
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Davis Lavender

960.4-2-7 Tectonics (Postclosure) and 960.5-2-11 Tectonics (Precolosure)

The EA appears to describe all major tectonic features, however, there 1s no
area within this document which presents a complete tectonic model as it
~-relates to site sutibility.

‘The~ Co]orado river generally follows the trend of the Colorado liniments, a
zone of inferred right lateral basement faulting.(Warner,1978, Case and
Joesting, 1972, Shoemaker, et al, 1978) This precambrian structural zone is
seismogenic a]ong certain port1ons (Warner, 1978, Brill and Nutli, 1983)
Tncluding the zone from approxamatly the confluence of the Colorado and Green
rivers, northeast to Moab. (ONWI-492, figure 2 1). Fault plane sclutions
presented within ONWI-492, suggest ongoing right lateral displacement along
this zone. Within section 3.xxx, the Salt Creek-Bridger Jack-Shay Graben
comp]ex is described as an en echelone series of grabens which may have formed
in response to left lateral displacement at depth. This section further states
that the south fault of the Shay graben displaces quaternary sediments, and
f;gure 2-17 of ONWI-492 shows that microseismic activity has been recorded in
this area.

ONWI-400 presents the results of in situ stress measurements conducted in
borehole GD-1 which indicate a maximum horizontal stress direction of
approximately east-northeast.

The spatial oriertation of the main structural features, the location of
microseismic activity, fault plane solutions and inferred stress directions
from berehole GD-1, the Meander anticline, The Needles Fault zone, north
northwest trending salt anticlines including the smaller domes such as Gibson
dome and Rustler dome, the valley anticlines,the northwest trending faults
parallel to, and in some cases within, the core of the salt anticlines, the
discordart northeast trending faults, Indian creek syncline and the Imperial
fault zone all need to be factored into a complete tectonic model of the site
area..If this area is within an active tectonic regime, potentially sianificant
design constraints could be imposed and the possible effects on the various
radionuclide release/flow-transport scenarios would need to be reevaluated..

Because of the present uncertainty in understanding of the tectonic regime of
the area there is the potential that the site either could be disqualified, or
not meet the qualifying condition cnce the regime is better understood. The
discussion on suitability of the site in regard to the qualifying and -
disqual;ifying conditions should reflect the present uncertaintly

LEVEL 1
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Davis Lavender

960.5-2-11(b) Until a detailed site investigation is conducted, the number an&
Tocation of tectonic structures, their seismogenic potential, the relationship

- of these structures to the site and the seismic wave transmission

- tharacteristics of the site area zre all speculative.

-

- LEVEL 2



GEOLOGY

One of our significant concerns is that in an attempt to be brief and concise,
the document either does not present, brushes over, or presents in the wrong
area, information which may be significant in evaluating the site.

Within Geomorphology, Section 3.2.2, the EA states that landforms in the site
vi¢inity include major c1iffs and local changes in elevation may be as great as
1200 ft in .25 miles. This section concludes with the statement that
observation to date suggest cliff retreat is no more rapid than .8 to 1.8 ft
per 1000 years. Slumping, block fall and other mass wasting processes could be
potentially significant to surface facilities, however, no information is
presented sc that the reader can determine the expected mechanism of mass
wasting in the site area to determine if these processes and the resultant
features need to be considered in design and construction.

In Section 3.2.5, Structure and Tectonics, most of the Major structural
features are at least mentioned, however, many features such as structurs in
the area of Chesler Canyon or the Valley anticlines are not metioned. The
northwest "structures" in the area of Chesler Canyon appear to mark an area
where the nature of deformation within the Graben system changes (McGill &
Stromquist, 1979), therefore, it is an important feature in evaluating the
significance of the Graben zone. The valley anticlines are not discussed
within the structure section however they are discussed under Rock
Characteristics.As these features appear to represent zones of high
commpressive stress they may also be important in understanding the processes
which have and are active within the Graber-needles Fault Zone, as well as the
state of stress in the area.

The section on Dissolution states that the Needles Fault Zone and Shay Graben
are areas of potential dissolutioning but no information is presented on the
types of evidence from which this conclusion was based.

These examples point out some of the basic geologic information needed by the
reader to evaluate this site which is not presented within this EA, While it
is accepted that this document is to be based on available evidence DOE has not
presented a complete synthesized description of the information available.

More detailed information should be presented in Chapter 3 so that the basis of
conclusioon arrived at in Chapter 6 can be better evaluated.
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Davis Lavender

6.3.1.3.1, Statement of Qualifying Condition (Preclosure Rock Characteristics),
Page 6-90 ' .

It is unclear within this EA how in situ stress was evaluated in the analysis.
Within the proposed Geologic repository operations area the repository horizon
‘{5 at approximately 2900 feet. Assuming 1.1 psi/ft of depth a lithostatic
stress of approximatly 3200 psi would result. Assumming this value for insitu
" stress would however ignore several characteristics of the site area which may
be of significance in determining the state of stress.

The general topography'of the proposed geologic repository operations area

t:_'qonsists of a series of canyons and uplands or mesas. The GROA is located

within a canyon or valley and the upland areas generally extend from 1000 to
1500 feet above the valley floors. The stress at the repository level, either
due to loading from the mesas or due to residual stress, should, therefore, be
approximately 4800 psi under lithostatic conditions. This calculation neglects
the results of hydrofracturing at GD-1 which suggested that the ratio of
maximum horizontal stress to minimum horizontal stress (in this case,
approximately lithostatic) was on the order of 1.5-1.6:1. If such a condition
exists within the GROA, than the maximum horizontal stress could be on the
order of 7700 psi.

While it can be argued that the magnitude of the maximum horizontal stress from
hydrofracturing of salt may be questionable, the valley anticlines (see Section
3.2.6.1) suggest that excess horizontal compressive stress exists.

Based on the present data base, the range in uncertainty for the values for in
situ stress are extremely high. This has serious implications, both from the
standpoint of determining the correct design parameters and from the general
area of tectonic stability. Unless other information is available which
provides a basis for determining a more exact value for in situ stress the
report .should present the potential range in values and either indicate that
this is a potentially adverse condition or provide information wich indicate
that this range of values is well within design constraints.
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COMMENTS ON THE DAVIS CANYON'S DEA

1. It is sfated that "available geophysical data incidate that the Needles
. feult zone and the Shaﬁy/Br1dge-Jack/Sa1t Creek Graben system are active
‘Ouaternary fault within the Paradox Basin geological setting."

What is the 1ength and width of this fault? and what is the magn1tude of the
earthquake which may be generate along this fault? What is the closest
approach of the site?

5

-2, It is stated "A seismic reflection line in Davis Canyon, including the
N Parido§ Formation, shows no evidence of faulting in the sedimentary
rocks.”

which seimsic reflection Tine was used to support this statement and what kind
of resolution does this Tine have? Is the resolution of the.seismic line
capable of identifying any displacement less than 50'?

3. If the historical record is 1imited in value because it is incomplete,
and contains inaccurate earthquake locations, how can this statement be
verified®? “No earthquakes have been repcrted at the Davis Canyon site
during historical time".

"4, In fioure 3.21, the black spot identified as Geological Repository
Operations area is misleading. Are there any earthquakes at this
location?

5. On apge 6-91 and 6-141. you mean Fig. 3-14 insiead of Fig. 3-15.

6. It is stated that "Geophysical data included purchase and interpretation .
of considerable amount of data." 1Is there any final report regarding the
interpretation of those data?

7. 1f a magnitude-frequency relationship hasAnot been developed for the
Paradox Basin of"the Colorado Plateau tectonic provinces, how can it be
stated that no increase in earthquake frequency of magnitude is expected?




8. It is stated "Seismic reflection data indicate that Salt Cycle 6
maintains & minimum of thickness of 30m for & minimum of 8 KM in any ,
direction from the site." Which 1ine was used in the NW direction from
the site to verify that statement?

9,,-.It-is-stated'*thicken{ng and thinning of strata and possible area of
salt flowage or dissolution can be identified from the seismic data."
_How large is the area of dissolution identified?

- ,310; What are the bases for not extropolating the faults through the salt
B layers if the resolution of the seismic reflectien data is not ¢eod
enough to resolve any displacement less than 50'.
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Preliminary Review, Draft Environmental Assessment, Lavender Canyon Site,
Paradox Basin, San Juan County, Utah N 4

This report is a preliminary review of the Draft Environmental
Assessment (EA) of the Lavender Canyon Sites, Paradox Basin, San Juan County,
Utah. ‘

| This report is divided into 8 sections. The first section provides
review comments on the Executive Summary. Following sections provide review
comments on Chapters 1 through 7 respectively. Comments are most extensive

‘ -with respect to Chapter 3 since this is the Chapter in which descriptive
.Jmspsrial_concerning geology, seismicity and tectonics appears. In accordance
" with USNRC instructions, this review has concentrated chiefly on these
elements of the Draft Environmental Assessment (EA). Geochemistry and
ugsohydrology have not been reviewed in detail since it is the reviewer’s
understanding that these matters will be reviewed in depth by others.
'However, the reviewer has offered some comments where he felt able to provide
expertise.

The Draft EA was noted to contain a few typographical errors,
misspellings, etc. (i.e. Figure'a-a,.page 4-16 where Shay'Graben'is misspelled
Shay-Graven) but these do not materially detract from the document. Of
greater concern is that some figures are difficult to read or are poorly
reproduced. The lack of a suitably scaled topographic map of the Lavender
Canyon site with the conceptual repository superimposed is a serious
omission. Such a map should have appeared in the Executive Summary and
certainly in Chapter 5. |

Chapter specific comments follow.

Executive Summary

E-1
Fioure 3, page 10. Where is cross-section B-B' located within the study area,
and what is its orientation?

E-2

Section 3.0, page S.

The direction of ground water flow in the lower hydrostratigraphic unit is
stated to be west or northwest, although on page 3-139 the direction of flow
is stated to be west-southwest. If cross-section B-B' is oriented in an
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east-west or northwest-southeast direction, then ground water flow in the
postulated directions would have to move up dip across the crest of the
Monument Uplift. For this to occur, a pressure head would have to exist in
the lower hydrostratigraphic unit. through the repository horizon aquitard to
the lower hydrostratigraphic unit implied in the Executive Summary is
incorrect. The Summary description of regional hydrology needs to be revised

”sb that Executive Summary readers will be aware that local hydrology may prove
"complex in detail and that water could move upward into the repository horizon
‘- glong fault and fracture systems. The location(s) of the recharge area(s) for

the lower hydrostratigraphic unit should be stated.

E-3

Section 7.3, Table 1, page 24

In view of latest Pleistocene-Holocent geologic history in central washington
State, equating the Hanford site with other candidate sites relstive to
effects of climatic changes is not supported by the data and could seriously
affect site rankings. Periglacial to'glacial conditions prevailed in the
area; lake braeakouts caused periodic catastrophic flooding and locally severe
erosion and it is not clear that differential regional ice loadings did not .
have tectonic effects as a result of perturbed regional stress fields,
subsidence and post-glacial rebound.

The data therefore allows a different interpretation regarding climatic
influences at the Hanford site relative to other candidate sites. Potential
effects on both surface and tectonic processes exist and may be of large
enough magnitude to affect the overall rankings made by DOE. Thus the
reported administrative problems affecting the Lavender Canyon site and
causing its low ranking should be reconsidered.

Chapter 1
1-1 ' |
Section 1.3.2.2, page 1-20, paragraph 2 -

Differences in detail are evident between the Paradox and Palo Duro Basins buf
it is not clear that these are sufficiently fundamental to justify the DOE
position that the two basins represent truly different geohydrologic

settings. All four potential sites rely on the properties of bedded rock salt
which differ little regardless of geologic age if the thickness of overlying
strata is similar and relative tectonic stability exists.
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Chapter 2

2-1 Figure 2-6, page 2-13 =

Topographic features are poorly visible in the southwestern part of the Figure
but have been "washed out" elsewhere. It is impossible to tell from this ..
figure what the areal topographic setting of the Lavender Canyon site is.

Chapter 3

General Comments _

“ih general the largely descriptive data of Chapter 3 agrees with the published
literature. The regional geology, geomorphology and stratigraphy have had a
- long history of investigation and study and are well known. However, some
topics appear to be treated in a cursory way, with little integration of data
from various disciplines. For example, the seismicity in the vicinity of the
Shay Graben is not mentioned in'Sectidn 3.2.5.1 (faulting). The general ‘
comments ‘in this section while referenced to one or the other of the
repositories are of concern for both repositories or EA's.

3-1

Section 3.2.2.1, Physiography, page 3-8, paragraphs 1 and 2, and Figure 3.2
Site and near-site topography and landforms are discussed in this section, but
the discussion does not reference a topographic map. A heavily screened
topographic map forms the base for figure 3.2 and some topographic features

are visible. A good quality topographic map of the Lavender Canyon site is
needed so that terrain features can be envisioned. Lavender 2 should be
identified on the map. -

3-2
Section 3.2.2.2 Erosion Processes, page 3-11, paragraph 1
| How much erosion of the Holocene valley fill has. occurred and what were the
geologic conditions prevailing at the time of its deposition? A discussion of
erosion and deposition during'flash floods in Lavender Canyon is needed in
order to evaluate the potential for effects on repository operations and
safety as a result of short-term geologic events.




—-lf-

Did bedrock incision occur during the last glacial and if sc how much? What
is the basis for the WCC inference that no bedrock incision has occurred
during later Holocene time?

33

Section 3.2.3.2 Site-Specific Stratigraphy, pages 3-18, 25, and 26
(subparagraphs 3.2.3.2.1 through 3.2.3.2.18)

Approximate thickness beneath the Lavender Canyon site are given for various
“Formations in these subparagraphs. The basis for their determinations is not
stated and is needed to allow the reader to determine how the conclusions

regarding thicknesses were reached.

 3e

Section 3.2.3.2, Subsection 3.2.3.2.11, Paradox Formation, page 3-25

The thickness of the. Paradox Formation beneath the Lavender Canyon site is
stated to be about 1800 feet.

In the Gibson Dome borehole located sbout 8 miles NE of the site, the -
thickness of the Paradox Formation was determined to be 2889 ft. Thus over .
1000 feet of thinning is indicated in an 8 mile distance. What is the
indicated cause of this thinning and how is this thinning in keeping with the
statement on page 3-18 that site-specific stratigraphy is consistent for tens
of kilometers surrounding the site?

3-5 .S :

Section 3.2.3.3 Thickness, Lateral Extent, and Character of the host rock,

~ page 3-27, paragraph &

Text indicates the carnallite zone extends from $75 meters (3200 feet) to 995
meters (3265 feet). On Figure 3-16 the interval from 3130 feet to 3270 feet
is described as a.zone containing dissolution features indicative of
"high-solubility grains (potash?)". There would appear to be a disciepancy'-
between the text and the figure. '

3-6

Section 3.2.5.1 Faulting, page 3-36, paragraph 1l

The Lockhart fault is here described as a shallow feature possibly related to
collapse of the Lockhart Basin. The cause of basin collapse is not clearly
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stated in the EA and the Lockhart Fault éﬁown in Figure 3-18 extends beyond
the areas of thinning of salt cycle 6 shown in Figure 3-4.

Geophysical evidence that the Lockhart fault cuts only the upper Paradox
Formation and post-Paradox strata is used as evidence that the fault resulted
from collapse owing to'dissolution, rather than being & conduit for fluids and
thus a cause of dissolution leading to collapse. Mechanisms, other than

A collapse, causing such faulting are conceivable. These include: 1) local

““stTess fields (i.e. tension) caused by folding and/or salt flowage; 2)
differing mechanical behavior of strata above and below (an) evaporite
layer(s) resulting in a detachment surface; 3) failure by folding in upper
units, rather than by brittle failure; and 4) lateral offset unrecognized in

'~pre-Paradox strata. It seems probable that vertical movement has resulted

from collapse, but any of these (or other) mechanisms could have created the
conduit allowing dissolution to occur.

Evaluation of settings leading to sighificant dissolution and collapse is
crucial to determination of any potential disruption to the repository.
Understanding of the role of the Lockhart fault must be an important part of
this evaluation. Investigation of different mechanisms should indicate
whether any or all are possible realities. Some mechanisms will likely be
easily proved inadequate to expiain the setting.

The structure and tectonics of the Lockhart Basin requires expansion in the EA
so that the significance of this feature can be adequately evaluated.

The'last sentence of this paragraph states that alluvial deposits have been
ponded on the basin side of the Lockhart fault but do not appear to be
displaced by the fault. The locations where observations were made and their
~ type (e.g. wash exposures, trenches, surface observations) need to be provided
so that the reader can determine how the conclusions were reached.

3-7
Section 3.2.5.1 Faulting, page 3-36, paragraph 6

what are the similarities between the Salt Creek-Bridger Jack-Shay and
verdure-Glade graben systems that indicate similar ages? Not knowing what
assumptions have been made, it is not possible for the reader to speculate on
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the validity of this interpretation. From orientations of the fault systems
and the en echelon patterns, it seems like that these were conjugate systems, -
-with the former system having left-lateral displacement and the latter having
right-lateral. If this is the case, it should be stated and not have to be
assumed. This alone would indicate approximately similar ages, but some
vgriation'ié possible. Are there further similarities indicating similar ages?

| 'Cﬁaractg:izatiqn of-fault parameters such as mechanism(s), diéﬁlacements,
“Ffault lengths, timing, ages, and sense of movement are important for the
detq;mination of past and possible future fault behavior. A more extensive
.discussion and presentation of these parameters should sufficiently inform the
? reader.

3-8

Section 3.2.5.1 Faulting, page 3-36, paragraph 6

A Laramide age is implied for the graben systems and should be stated. Late
Cenozoic movement is also described (Sec. 3.2.5.1), but not mentioned here.
Faceted spurs would seem to indicate recurrent recent movement. Although
reactivation of an older fault is probable, no mention is made of the
magnitudes of each period of movement. What amount of offset is indicated by
the faceted spurs and for how much of the total offset does this account?
Adequate characterization of a fault system requires description of the entire

history of faulting. Assigning an initial age of formation does not
sufficiently describe its age. -

The same needs and concerns exist as outlined in Sec. 3.2.5.1 paragraph 6,
previous comment.

3-9

Section 3.2.5.1 Fadltigg; page 3-36, paragrapﬁ 7_and page 3-42, paragraph 1
These paragraphs contain descriptive material about the Shay Graben ‘and other
structures en-echelon with it to the west. However, microseismicity '
potentially associated with these grabens (ONWI 491, Fig. 2-17) is not
discussed nor are four more recent earthquakes east of those described in ONWI
491. (See Draft Site Technical Paper Gibson Dome Waste Isolation Project
Site, p. 14). Nor is there any attempt to fit these stfuctgres into the
regional tectonic picture. These are the largest prominent structures near
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both the Davis Canyon and the Lavender Canyon sites. Théir origin and current
relationship to regional tectonics needs to be known in order to assess its
effects on the Lavender Canyon site. Also, the presence of the Sweet Alice
Graben southwest of the Salt Creek Graben should be noted and its relationship

" to the other structures discussed.

" Vertical displacement on Shay graben is described, but there is no discussion

of evidence for or against lateral displacement. The interpretation of this

“fault féfming in response to left-lateral movement at depth indicates the

Vlikelihood of lateral displacement atvthe surface. Assuming two periods of
xmovement (Laramide and Recent), what sense of motion did each period have?
How do these relate to each other? Also, no mention is made of fault length,

-which is an important parameter for understanding and predicting fault

behavior.

The same needs and concerns exist as outlined in Sec. 3.2.5.1 paragraph 6.
(comment 3-7) | - ,

Figure 3-18 shows the Sweet Alice Graben as part of the series of gtaben
structures passing south of the Lavender Cahyon site. Figure 3-17 links these
features to form a northeast trending zone about 50 km in length. If this
feature is a basement fault zone, it is of considerable significance to the
Lavender Canyon site since features in Shay graben suggest Quaternary
activity. If the south Shay fault represents a single rupture event along
this. fault zone, then a potential capability of about M = 6.5 is indicated
usihg regression data provided by Bonilla (1967).

Characteristics of all the grabens south of the Lavender Canyon site need to
be provided before the reader can determine how conclusions in the EA
concerning seismicity'were reached and whether these conclusions are supported

~ by available data.

3-10 :

Section 3.2.5.1 Faulting, page 3-36 and 3-42

No mention is made of the Imperial fault, which trends east-west, through the
southern part of the Needles fault zone. This fault can be inferred, from
mapped faults (Huntoon et al. 1982), to lie within a fault zone extending in
excess of 40 km, with the eastern end about 9 km to the southwest of the
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repository operations area. This distance is only slightly:less than that to
Shay graben, which appears to be part of a more major structure, but the
Imperial fault must still be assessed in terms of potential for seismic
activity and adverse effects at the site.

3-11
Section 3.2.5.1 Faulting, page 3-42, paragraph 2

"It is possible,that‘plastic deformation of salt takes up displécement on
..faults Ir the basement rocks. The statement that most of these faults “die

out in the lower part of the Paradox Formation" leaves open this possibility
ahd'post-Pennsylvanian activity is not ruled out. No surface expression would
‘be expected with this situation.

The potential for fault movement in basement rocks underlying the site would
have significant implications for repository performance, both with respect to
ground motion and fo'deformation of the host rock. 1If displacement is taken
up in the salt containing a repository, there may be greater potentizl for
adverse effects than is indicated at the surface. More detailed determination

of where and how faults die out should lead to better understanding of fault
age and.behavior.. '

3-12
Section 3.2.5.1 Faulting, page 3-47, paragraph 4
Discussion of seismicity implied to be associated with the Colorado lineament

indicates a narrow zone along the Colorado River,.as is shown in Figure 3-23.
Figure 3-22 indicates a somewhat wider zone than this. Brill and Huttli
(1983) indicate the possibility of seismic activity within this zone where
stress conditions are favorable. Ascribing seismicity to this feature
suggests that favorable stress conditions exist. Features within this zone
and parallel to it include the Lockhart fault and a mapped subsurface fault
within 2 1/2 km of the repository operations area (Figure 3-20).

Movement of either of these faults éould pose significanf threats to
repository performance. They must carefully be analyzed in order to determine
their relation to the Colorado Lineament and potential for reactivation.
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3-13 .

Section 3.2.5.1 Faulting, pages 3-36 to 3-47

Very little attention is given to the Uncompahgre Uplift area. The southwest
flank of this structure is epproximately 70 km from the site area. This is
more distance than other fault systems, but since this is & major structural
discontinuity lying within the Colorado Plateau and could have implications of
_other, similarly oriented systems (i.e. the Paradox Fold and Fault Belt), it
‘réquire§ evaluation. Cater (1970) and Kirkham and Rogers (198l) report

“‘considerable movement associated with this structure during Pliocene and

Pleistocene time, with a high probability that parts of it are active. This
2may indicate a greater seismic hazard than is normally ascribed to the area
(for example, seen Anderson and Miller,, 1979).

Any faults or fault systems that might have implications of effects on
repository performance need be characterized. Fault systems bounding the
Uncompahgre Uplift are among the'most'significant in the Colorado Plateau.
They require as close attention as is given to other fault systems in the
region.

3-14
Section 3.2.5.2 Seismicity, page 3-47, paragraph 4
The microseismic swarm described in this paragraph and shown in Figure 3-32

defines a seismic zone at least 50 km long. Based upon an empirical total
length-magnitude relationship developed by Slemmons (1981), a fault of this
length could generate an earthquake of about Ms = 6.6. An event of this
size, potentially as near as about 20 km to the Lavender Canyon site would be
of éreat significance. - Additional data concerning this seismic zone is needed
to allow the reader to determine the adequacy of the conclusions reached in
the EA text. |

3-15 - :

Section 3.2.5.3 Ioneous Activity, page 3-47, paréggaph Si

The basis for the presumption that the igneous rocks on Shay Mountain are of
the same age as the rest of the Abajo Mountains needs to be presented so that
the reader can determine how this conclusion was reached. '
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3-16

Section 3.2.5.4 Subsidence and Folding, page 3-49, paragraph 2

In view of the general eridity of the Paradox Basin during the Holocene, the
lack of significant stream incision does not constitute definitive data.in
support of the conclusion that 1imited vertical crustal movement has occurred
during this time. | |

3217 .
"Sééiioﬁui.z.s.s Dissolution, page 3-50, paragraph 5
Data suggesting that the Shay Graben is an area where the potedtial for
_diséblution is not presented in the EA. Seismic activity shown in Figure 3-22
) and evident offsets of the Leadville limestone, a formation present beneath
:,;; ~ the Paradox salt sequence, along the boundary faults of the Shay Graben
(Figure 3-29) supports the belief that the Shay Graben is of tectonic origin.
Thus this paragraph disagrees with other published information and does not
provide enough information to permit the reader to determine the basis for the
hypothesis presented. Other graben structures exist south and southwest of
the Lavender Canyon site. Are these possible dissolution features and if so
what ié the significance of a dissolution zone about 50 km in length located
within about 5 km of the Lavender Canyon site?

-3

3-18

Section 3.2.6.1 Geomechanical Propert;gs, page 3-53, paragraph 3

The indicated closure rate for salt in Cycle 9 at a depth of about 3625 ft in
borehole GD-1 is less than that for salt from Cygie 6 at 3240 ft. This
suggests that Cycle 6 salt, the potentiasl repository horizon, may be
‘mechanically inferior. In view of NRC requirements for 50 year retrievability
and general safety considerations this observation needs addressing the EA .
beyond a brief summation of the raw data.

3-19 :
Section 3.2.7.1, Rock Chemical Properties, page 3-70, pérggraph 3 and .
Section 3.2.8.2.2., Potash, page 3-86, paragraph €, and page 3-111,

paragraph 3
It appears that the boundary for both the potentially economic potash deposits

and the zero potash deposit shown in Figure 3-25 are poorly constrained to the
southwest and easily could include the Lavender Canyon GROA. This would
increase the potential for economic potash extraction at or near the site.
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3-20
Section 3.2.9 Soilslfpgge 3-112, paragraph 6

The suitability of the Ignacio and Begay series-soild for agriculture is not
stated and in needed for environmental assessment.

3-21

o Section 3.2.9 Soils, page 3-113, Figure 3-30

"The soi;s map_?resented is very generalized and provides insufficient

‘-"site-specific information. This information is needed to allow the reader to

determine how the conclusions in Chapter 5 of the EA were reached.

3-22
- Section 3.3.1.4 Flooding, page 3-121
The implications of referenced Figure 3-34 are not discussed in the text.
Figure 3-34 shows that much of the relatively level portion of the Lavender
Canyon site is within the 100 year flood-plain or the PMF floorplain.
Potential erosion and effects upon pbtential repository development need to be
discussed either here or in Chapter 5.

3-23

Section 3.3.2.1 Hydrology and Modeling, page 3-143, paragraph 7

Data presented in Figure 3-16 (P. 3-35) indicate evidence for partial salt
dissolution within Salt Cycle 6 between 3130 and 3270 ft depth. These
dbservations are not discussed in the subject portion of the EA although they
prdvide data seemingly at variance with the conclusions presented here.

Chapter 4

General Comments
Plans in several areas appear to be inadequate to acquire the information

' necessary to characterize the sites and evaluate their seismo-tectonic

stability. It should be recognized that these pleanned Studies may identify
the need for subsequent studies.
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4-1 A

Section 4.1.1.1 Geologic and Hydrologic Studies, page 4-2, péragggph 1, and
-page 47, paragraph 10 '

R clear description of the phasing of subsurface exploratibn is missing from
the chapter. The impression given is that no more than one deep borehole will
be underwéy'at a given time, but in view of the magnitude of the effort

.:équired and the limited time in which it must be completed this is clearly
"unreali§tic. Some overlaps between types of borings, particuiarly between
“months 1 to 6, 7 and 26 are evident from Figure 4-1 but it is not stated how

many of a given type of boring, e.g. Lower Hydrostratigraphic Unit Test Wells,
.ﬁéy 5e underway at the same time. This data is needed in order to evaluate
the adequacy of the exploration program, e.g. potential for iteration within
it, and the potential environmental effects of field ectivities. Test borings
up to 1000 ft deep are~p1anned for tunnel sites on the access railroad. These
are major undertakings requiring significant set-ups and lengthy occupation.
However, their locétions are not shown nor are relationships to scenic areas
indicated. 1In Chapter 5 it is indicated that railroad tunnels would be
constructed under the Canyonlands and Needles overlooks. Exploration for
these tunnels will necessarily occur in the same areas impacting aesthetic
qualities of the overlooks and possibly introducing safety problems.

4-2
Section 4.1.1.1.5 Lower Hydrostratigraphic Unit Test Wells, page 4-15,

paraaraph 9
What will be the fate of the abandoned wells? .°

This information is needed to ellow the reader to assess potential
environmental impacts gnd to determine how the conclusions in the EA were
reached.

4-3

Section 4.1.1.1.6 Foundation Borings, page 4-17, paragraphs 7 to 10 .
Phasing of this work is unclear. Many of these boreholes are clearly intended
vfor engineering design data and may be deferred until the licensing phase.
others are needed to determine conditions at potential safety-related
structure locations and are appropriate parts of site characterization.
Phasing for this work needs to be clarified. The borings aiong the railroad
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tunnels beneath Canyonlands and Needles oVerlooks (see Chepter 5) need special

attention because of their depth since the feasibility of tunneling in these

areas must be carefully determined becauses of -safety issued relative to waste

transport and because of environmental impacts of rail activities in scenic

areas. Detalled plans are needed to allow the reader to determine how

conclusions in the EA were reached, potential environmental impacts of site
_.characterization and repository development and to assess adequacy of the
:‘exploratlon program.

.

44
_Section 4.1.1.1.7 Hydrologic and Geologic Boreholes and Champlin Borehole,
‘paoe 4-18, paragraph 4
. No exploration is listed for the Salt Creek and Bridger Jack Grabens which are
located closer to the Lavender Canyon site than are Lockhart or Beef Basins.
On Chapter 3 these are identified as en-echelon with Shay Graben, a possible ‘
dissolution feature. Studies of subsurface conditions within Salt Creek and
Bridger Jack grabens appear to be an'essential part of any Site
Characterization activities for the Lavender Canyon site.

4-5 _
Section 4.1.1.1.7 Hydrologic and Geologic Boreholes and Champlin Borehole,
page 4-18 and 4-19

A‘drawing showing how these holes will be completed is necessary in order to
allow the reader to determine how pertinent conclusions in the EA were
reached, what environmental impacts may arise and whether the monitoring
sysfem will be adequate for its intended use.

4-6
Section 4.1.1.1.7 Hydrologic and Geologic Boreholes and Champlin Borehole,

| page 4-18, paragraph 8
The reasons for the hydraulic fracturing experiments described in this
paragraph are not given and their pertinence to the Site Characterization
effort is not evident based on the information presented. This information is
necessary to allow the reader to determine the adequacy and need for the:
planned tests, to assess any environmental impacts arising from them and to
determine how the conclusions in the EA were reached. |
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Section 4.1.1.1.8 Trench at Shay Graben, page 4-19 ,
The trench and seismic survey will provide information on the Shay Graben
system. However, there sppears to be little effort planned to investigate the
other graben structures. There are many'questions, especially with regard to
their tectonic and seismic characteristics, which need to be answered. Their
'eh echelon nature suggests they could be the surface expression of a very
large east-west: trending fault. It is suggested that additional geophysical
'ana'geological studies concentrate on the Salt-Creek and Bridger Jack
structures to determine the regional significance of these structures.

The proposed work schedule does not allow sufficient time for a field review
A by NRC staff or consultants. Such review is an established part of seismic
hazards investigations.

4-8

Section 4.1.1.1.8 Trench at Shay Grabén, page 4-19, following existing text
In view of the distribution of faulting and microseismicity reported in
Chaptef 3, trenching studies in other grabens south and southwest of Shay
Graben are necessary to adequately understand these features. Paragraphs

outlining and describing this work need to be inserted in the EA.

4-9
Section 4.1.1.2.1 Seismic Lines, page 4-20

This section needs to be expanded to include geophysical studies in other
grabens near the Lavender Canyon site. Specific locations include Salt Creek
Graben, Bridger Jack Graben, and Sweet Alice Graben.

4-10

Section 4.1.1.2.]1 Seismic Lines, Page 4-20

Adequate seismic lines may be planned, but this has not been demonstrated in
the Draft EA. Accurate descriptions of layouts appear to be given, but it
would be cumbersome and time consuming for the reader to determine the extent
of coverage.

A diagram indicating locations of the seismic lines relative to geologic
structures and the GROAs would greatly facilitate evaluation of this section.
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There is a text. reference to Figure 4-4 bdt no geophysicéi survey locations
are shown on that figure. o

4-11
Section 4.1.1.2.3 (L) Seismic Network, page 4-21 (Figure 4-5)
The network shown does’ not appear to include enough stations south and

) ;southwest of Lavender Canyon to provide adequate regional monitoring. The
text implies tbat the existing network is functioning but gives no details
"Ebﬁbernidg collection of records, types of analyses and servicing of equipment.

12 -
Section 4.1.1.3 (L) Geologic Mapping, page 4-21, paragraph 6

’ . -Faults are not included in the list of items to be mapped given in this

. -

paragraph. Faults must be carefully mapped, evaluated with improved natural
exposures wherever possible and included in trenching studies if Quaternary
movements are suggested. A methodology for fault mapping needs to be included
in this section either preceding or fbllowing the last paragraph in the
section.

4-13 :

Section 4.2.2.3 Geologic Mapping, page 4-32, paragraph 8

The impression is given that there are plans for locating mines and prospects
on geologic maps, but not preparing maps specifically of these features.
Detailed mapping of them could provide valuable subsurface information. If
such mapping projects are planned, it should be more clearly stated.

4-14 : .
Section 4.1.2.2.2 Shaft and Surface Facility Construction, page 37, paragraph S
Disposal of salt-contaminated water into a deep aquifer has the potential to

result in aquifer pollution and could induce seismicity based upon recent

experiences in the Colorado Plateau region, e.g. Rangely Field. A thorough
discussion of water quality in the proposed disposal aquifer and of the
potential for induced seismicity is required so that the reader can assess
potential environmental impacts and determine how pertinent conclusions in the
EA were reached. . ’
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4-15

Section 4.1.2.2.3 Initial Underground Excavation, page 4-49, paragraph 3
What salt conditions could be anticipated that would make use of a continuous
miner impractical? How would their presence affect the feasibility of a
nuclear waste repository at the Lavender Canyon site? Insufficient
information is presented to allow the reader to determine how the conclusions
_were reached.

316

Section 4.1.2.3.2 At-Depth Testing, page 4-53, paragraph 3

_ﬁbkiésts using spent fuel or radiation sources simulating fuel and other
wastes are listed. How will the effects of radiation on the stability of the

~ salt be determined and how will attendant environmental impacts, if any, be

assessed? Also, test package prototypes (or proposed packages) need to be

tested under under actual repository conditions.

4-17

Section 4.1.2.4.7 Final Grading, Topsoil Replacement and Revegetation,

page 4-58 o

In a preliminary draft of the EA, it was noted that revegetation of the
exploratory shaft site may require several decades. Presumably this situation
would apply to major exploratory hole locations and trench sites as well.
There is no discussion of this subject here in the final draft EA. The
cumulative erosion risk could be significant, buc® is not discussed in the EA,
nor is a time for effective revegetation stated.

4-18
Section 4.2.1.8.3 Near-Shaft Hydrostratigraphic Unit Test Wells, Deep
Hydronests, page 4-109, paragraph 2

The word hydronest, does not appear in the Glossary of Geology, Second
Edition. This glossary is the generally accepted standard for professional
geologic usage. . It is not therefore a term in professional use and should not
appear in a formal document.
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Chapter 5

General Comments

5-1
Section 5.1.1.1 General Description, page 5-8 (Figure 5-2)
The figure shows a conceptual layout for Repository Surface Facilities at the
'Lavendq; Canyq@ site. Pertinent natural features including steep slope arees,
“*fglus accumulations and the 100 year and PMF flood plains are not shown. This
information is needed to permit evaluétion of the environmental impacts and to
”éllﬁw the reader to determine how pertinent conclusions in the EA were reached.

©5-2
Section 5.1.2.1.1 Construction Schedule and Personnel, page 5-15
According to Chapter 4, two shafts and a system of partly backfilled test
adits will exist at the site when construction and repository operations
begin. How will these facilities be incorporated in the final design and what
impacts may these have on operations and radionuclide migration? Could these
facilities be incorporated in the final rebository design and used in some
manner during operations?

5-3 A

Section 5.1.3.1.3 Onsite Development, page 5-22, paragraph 3

Does. a positive net evaporation rate exist during all months of the year at
the Lavender Canyon site? If not, how much capacity will be required to
safely contain excess run-off during periods when précipitation exceeds
evaporation? This information is needed to allow the reader to assess _
potential environmental impacts and to determine how the conclusions in the EA
were reached. ‘

' Before the reader can assess potential impacts arising from repository
excavation followed by waste emplacement, & coupled modei simuleting the
entire process is required. More detailed models of key areas and critical
time periods must then be generated before adequacy of information and

& potential environmental impacts can be assessed.
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5-4
Section 5.1.5.3 Active Monitoring, page 5-34, paragraph 4

A plan needs to be included to show how monitoring activities will continue

from the Site Characterization phase through the construction phase and during -
repository operations. Such monitoring is necessary for recognition of
anomalies as these appear. The plan is necessary so that the reader can
determlne how the conclusions in the EA were reached and whether an effective

- monltoriong system will be in place and operating during construction and

operational phases.

5.5

Section 5.2.1 Geologic Conditions, page .5-35, paragraphs 1, 2, 3, 4

" The distussion of potential subsidence/uplift presented in these paragraphs is

inadequate. It appears to be based upon two uncoupled models, one for
subsidence, the other for thermally induced uplift. The discussion does not
consider time factdrs, e.g. subsidence will follow mining activities, thermal
uplift will come into play as waste is entombed. The effects of differential
stresses both in time and space receive no consideration. '

5-6 ' A
Section 5.2.1.1.3 Decommissioning and Closure, page 5-38, paragraph 2

What types of contamination are being referred to in this paragraph? 1Is the
reference to any materials escaping from the repository or to surficial
technical contamination residual from repository operations? Wwhere would such
materials be removed to and in what way? How muc™ material might exist?
Estimates concerning these matters based upon the best present estimates are
needed so that potential environmental impacts can be evaluated.

5-7
Section 5.2.2.1 Surface Water, page 5-39, paragraph 5

Conceptual repository designs need to be evaluated against the 100-year flood
hazard in order to detect possible environmental impacts arising from .
flooding. A map showing the conceptual repository desigh with the 100 year
flood'plain superimposed is needed so that the reader can evaluate effects and
determine how conclusions in the EA were reached.
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5-8 .
Section 5.3.2.2 Railroads, pages 5-101 and 5-102

"Key geotechnical issues include the anticipated stability of proposed tunnels

beneath Canyonlands and Needles overlooks, stability of slopes elsewhere along

‘the alignment to the repository, and potential environmental hazards arising
from accidents caused by tunnel or slope failures. Not enough information is

._available to allow the reader to evaluate potential impacts or to determine
 “how pertinent conclusions in-the EA were reached.

Chaéter (3

General Comments ,
- Much of the information necessary to assess the suitability of the site will

be collected during the site characterization phase. Some specific comments
of concern are given below.

6-1

Section 6.3.1.1.1 Statement of Qualifying.Condition, page 6-87, paragraph 3,
and page 6-88, paragraph 4 '

Features suggestive of partial salt dissolution were noted in core from GD-1
(see comment 3-5). Also about 1000 feet of thinning of the Paradox Formation
from GD-1 to the Lavender Canydn site is reported (see comment 3-4); this
could be the result of salt dissolution. Therefore, the statement made in
this. paragraph is not supported by available data and cannot be correctly
Jjudged at least until core from the EBDH is examined.

6-2 .
Section 6.3.1.3 Rock Characteristics, page 6-97, paragraph 6
Note that creep closure tests performed in borehole GD-1 detected more creep

closure in Salt Cycle 6 strata than in Salt Cycle 9 strata even though the

latter is under more overburden load (see comment 3-18). This observation
needs to be discussed here. '

6-3

Section 6.3.1.6.2 Evaluation (Dissolution), page 6-112, paragraph 6

This paragraph discusses the use of borehole geophysical logs to identify
dissolution within the site. In this paragraph the four holes which were used
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" in addition to GD-1 are not identified. The types of geophysical logs run in
the holes are not identified, nor is there a reference to the data.

6-4 o
Section 6.3.1.6.2 Assumptions and Data Uncertainty, page 6-113, paragraph 2
The thinning of the Paradox Formation from GD-1 to the Lavender Canyon site is

' fndt mentioned. The possibility that dissolution could contribqte to this
thinning needs to be evaluated. '

6~5
.ééction 6.3.1.7.2 Evaluation Process, page 6-115, paragraph 6
The EA states "...a conservative estimate for a peak horizontal acceleration
~ for design purposes would be 0.35 g." It is agreed that further analysis is
necessary to determine if this is indeed & conservative estimate. The design
earthquake has not been attributed to & single source or source ares.
However, it is probable that Shay Graben will be this source. Attenuation
relations presented by Seed and Idriss (1982) indicate an earthguake of M=6 on
this fault could generate 0.25 g at the site. It is possible that an
earthquake of M 6 could occur on this fault and that, as a result, 0.25 g
might not be a conservative value.

1

Evaluation of magnitudes and source areas that could produce the strongest
ground motions at the site are needed to assess the potential for adverse
effects due to seismic events. Characterization of any faults that could
potentially cause adverse conditions at the site.ls needed. Fault or fault
zone parameters such as lengths, displacements, ages, and timing and sense of
movements should be presented and maximum credible earthquakes calculated.
Attenuations need also be assessed and included as they may be lower in the’
Colorado Plateau than in most of the Cordillera, possibly resulting in
stronger ground motions at farther distances from the source. Specifically,

the applicability of attenuation data obtained in north-central Utah is not
proven. : ,




6-6 _ .

Sectidn 6.3.1.7.3 Analysis of Favorable Conditions, page 6-118, paragraph 2,
Seismicity .

~ Although not stated directly, it is implled that since there have not been
historical seismic events of magnitude greater than 4 to 5, then they should
not be expected to occur in the future. The presence of past surface ruptures
fi@dicates the probability of occurrences of larger events than those from the
. historieal record. | |

The -same needs and concerns exist as outlined in comments on Sec. 6.3.1.7.2.

. 67

"Section 6.3.1.7.4 Analysis of Potentially Adverse Conditions, page 6-119,
paragraph 5, Faulting

That Shay Graben "is not anticipated-(to)-affect the ability of the repository’
to isolate waste" seems to be a'premature, and perhaps, 1hvalid, conclusion.

No information is presented showing what size of seismic events could be
expected to be generated by movement on this fault.

The same needs and concerns exist asloutlined in comments on Sec. 6.3.1.7.2.

&8 ,

Section 6.3.1.7.4 Analysis of Potentially Adverse Conditions, page 6-118,
subheaging (3)

This subhéading questions whether the historical record is represehtative of
what can be expected in the future. As discussed in Sec. 3.2.5.2 and other
locations, the historic record is quite inadequate. There appéars to be no
basis to state with confidence that "No evidence indicates greater freqUency
or magnitudes of earthquakes in the recent geologic past". The presence of
- apparently active faulting nearby indicates the opposite. While this does not
necessarily indicate an "anomalously" low level of activity is now occurring,
fluctuations in activity can be expected and periods of greater seismic
activity are probable. These periods may not pose a threat to repository
performance but that remains to be proven.

The same needs and.concefns.exist as outlined in comments on Sec. 6.3.1.7.2.



6~9
‘Section 6.3.1.8 Human Interference and Natural Resources, page 6-120,
paragraph 8

The poor constraint to the southwest in the data presented by Hite (1982&) has
been previously noted (see comment 3-19). The absence of potash
mineralization beneath the Lavender Canyon site is presently unproven and this

"'-'should be stated in the EA.

6-10

Section 6.3.2 Post Closure System Guideline, page 6-134,'Table 6-9

“In this table the distance to the nearest Quaternary volcanism is 138
kilometers. In Section 3.2.5.3 on pagé 3-47, paragraph 6, this distance is
given as 127 kilometers. This discrepancy will affect a future reader's
confidence in the EA.

6-11

Section 6.3.3.1 Surface Characteristics, page 6-145, paragraph 2

As fills are placed into floodplain areas, flood levels tend to rise higher
because of flow restrictions. Thus filling is not necessarily a mitigating
action for the flood hazard.

6-12

Section 6.3.3.4 Evaluation Process, page 6-152 through 6-154

The same comments, needs, and concerns exist as cutlined in comments on Sec.
6.3'1.1.4‘ v ' .

6-13
Section 6.3.3.4.2 Analysis of Favorable Condition, page 6-153, paragraph 6
The length of Shay graben is given as 40 km. However, this fault appears to
be part of a much'longer fault system. It cannot be assumed that Shay graben |
will behave independently of other faults in this system. A fault system
contains the potential for producing stronger ground motions than any single
fault within that system behaving independently. As assessment of the entire
fault system is required.
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6-14
Section 6.3.3.4.3 Analysis of Potentially Adverse Conditions, page 6-154,

paragraph 4
Based on the historical seismic record and current microearthquake monitoring

the largest earthquake predicted for the Paradox Basin is M1 4 to 5.
However, based on length of the Shay graben faults an earthquake of Ml 7

“ (LLNL - Draft Technical Position on the Gibson Dome Waste Isolation Project)
,-may'be'bossibié. This may have a significantly larger effect on-the GROA, and

should be considered in the seismic analysis.

6-15
- Section 6.3.4 Preclosure System Guideline, pages 6-155 through 6-162

Comments regarding seismic setting and potential repository exposure to
seismic activity are the same as for the preceeding section.

6-16

Section 6.4. 2 6 Effects of Potentially Disruptive Events and Processes, pages
6-222 throuah 6-225 '

The potential for strong earthquakes in the near field, e.g. Shay and related -
graben system, is not discussed. A fhorough analysis of this near-field
feature is needed before a credible evaluation of potentially disruptive
events will exist. Y

Chapter 7

Genefal Comment .

The discussion of rankings between potential repbsitory sites is of course
based upon presently available data. ODeteiled data is very limited for the
Paradox Basin and many uncertainties exist. The same doubtless holds for the

" other sites. It would be instructive as part of the process of ranking to -

indicate the effects of variations in critical parameters at the various sites
under evaluation. The amount of change in a critical parameter necessary to
cause changes in ranking should be presented.
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This report is a preliminary review of the draft Environmental
Assessments (EA) of the Davis Canyon Site, Paradox Basin, San Juan
‘County, Utah. ,

, The report is divided into five sections. The first section contains
general editorial comments which reflect the preliminary nature of the
EARs. In & final form these comments should not apply. The other four
sections deal with Chapters 3, 4, 5, and 6. Although all comments refer
--to the Davis Canyon EAR, some may alsc be applicable to the Lavender
Canyon EA

- -

-

General Editorial Comments

‘The preliminary drafts contain numerous typographic errors, such as
-misspelling, omission of words, improper hyphenization of words, and
incomplete sentences (Davis Canyon, p. 3-19, paragraph 5, 3rd sentence).
- Many of these have not been noted in this review. In addition many of
the figures are difficult to read or interpret. By way of example, see
figure 3-10 of the Davis Canyon EA.

Some 1984 references are currently unavailable. These are noted
below, if they appeared to be critical. Most of these can be picked up
by scanning the list of references at the end of each chapter. For an
example see Kitcho (1984) in the list of references at the end of Chapter
6 of the Davis Canyon EA.

Chapter 3
Ceneral Comments ‘

In general the largely descriptive data of Chapter 3 agrees with the
published literature. The regional geology, gedmorphology and stratigraphy
have had a long history of investigation and study and are well known. How-
eVer; some topics appear to be treated in a cursory way, with little integra-
tion of data from various disciplines. For example, the seismicity in the
vicinity of the Shay Graben is not mentioned in Section 3.2.5.1 (feulting).
The general comments in this section while referenced to one or the other of
the repositories are of concern for both repositories or EAs.

3-1

" Section 3.2.3.1 Recional Strat;g;aphic History of the Paradox Basin, page 3-18
paragraph 2 .

In the 5th line an unfamiliar geologic term is introduced'- Monument upward, -
circle Cliffs upward. It appears that the more common term uplift is
appropriate. - If not, more information needs to be presented to allow the
reader to determine how this term is being used in the EA.



3-2

Section 3.2.3.2 Site-Specific Stratigrephy,. pages 3-18, 25, 26, end 27
(subparagraphs 3.2.3.2.9 through 3.2.3.2.19)

Approximate thickness beneath the Davis Canyon site are given for various
formations in these subparagraphs. The basis for their determinations is not
stated and is needed to allow the reader to determine how the conclusions

- "regarding thicknesses were reached.

-~

Ea—y

3-3

Séction 3.2.5.1 Faulting, page 3-36, paragraph 1

Geophysical evidence that the Lockhart fault cuts only the upper Paradox
'Formation and post-Paradox strata is used as evidence that the fault resulted
from collapse owing to dissolution, rather than being & conduit for fluids and
thus a cause of dissolution leading to collapse. Mechanisms, other than
collapse, causing such faulting'are conceivable. These include: 1) local
stress fields (i.e. tension) caused by folding and/or salt flowage; 2)
differing mechanical behavior of strata above and below (an) evaporite
layer(s) resulting in a detachment surface; 3) failure by folding in upper
units, rather thén by brittle failure; and 4) lateral offset unrecognized in
pre-Paradox strata. It seems probable that vertical movement has resulted
from collapse, but any of thesé (or other) mechanisms could have created the
conduit allowing dissolution to occur.

Evaluation of settings leading to signifiéant dissolution end collapse is
cruciel to determination of any potential disruption to the repository.
Understanding of the role of the Lockhart fault must be an important part of
this evaluation. Investigation of different mechanisms should indicate
whether any or all are possible realities. Some mechanisms will likely be
easily proved inadequate to explain the setting. '

3-4

Section'3.2.5.1'Faultigg, page 3-36, paraagraph 2

Decrease of block rotations away from the Colorado River in the Needles fault
zone is used as evidence that the dominant mechanism of faulting changes from
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sélt flowage to‘downpdip sliding. The discussion does not address the
possibility of collapse due to dissolution as an additional mechanism or of
ages of deformation causing this situation without & change in mechanisms.

This latter possibility considers the likelihood that faulting initiated near
the river -and migrated.to the east, thus subjecting blocks nearer the river to

-greater displacement and rotation.

.. Evaluation of fault mechanisms (i.e. flowage, down-dip sliding, and collapse)

is necessary in order to assess the potential for migration of the Needles
fault zone into the site area. The extent to which each mechanism is

- s 'oberating and the conditions required for continuation of each mechanism need

" be determined.

- 3-5

Section 3.2.5.1 Fadlting, page 3-36, paragraph 6

This and following paragraphs contain descriptive material about the Shay
Graben. Howevér, microseismicity potentislly associated with the Graben (ONWI
491, Fig. 2-17) was not mentioned nor were four more recent earthquakes east
of those described in ONWI 491. (See Draft Site Technical Paper Gibson Dome

~ Waste Isolation Project Site, p. 14). Nor is there any attempt to fit this

structure into regional tectonic picture. This is the largest prominent
structure near both the Davis Canyon and the Lavender Canyon sites. 1Its
ofigin and current relationship to regional tectonics needs to be knmown in
order to access its affects on both Geologic Repbsitory Operation Areas (GROA).

3-6
Section 3.2.5.1 Faulting, page 3-36, paraagraph 6

What are the similarities between the Salt Creek-Bridger Jack-Shay and

' Verdure-Glade graben systems that indicate similar ages? Not knowing what

assumptions have been made, it is not possible for the réader to speculste on
the validity of this interpretation. Ffrom orientations of the fault systems
and the en echelon patterns, it seems likely that these were conjugate
systems, with the. former system having left-la;eral displacement and the’
latter having right-lateral. If this is the case, it should be stated and not
have to be assumed. This alone would indicate approximately similar ages, but
some variation is possible. Are there further similarities indicating similar

anes?
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Characterization of fault parameters such as mechanism(s), displacements,
fault lengths, timing, ages, and sense of movement are important for the
determination of past and possible future feult behavior. A more extensive
discussion and presentation of these parameters should sufficiently inform the
reader.

37

“'Section 3.2.5.1 Faulting, page 3-36, paragraph 6

A Laramide age is implied for the graben systems and should be stated. Late
-Cenozoic movement is also described (Sec. 3.2.5.1 page 3-40, paragraph 1), but
not mentioned here. Faceted spurs would seem to indicate recurrent recent
'movement. Although reactivation of an older fault is probable, no mention is
made of the magnitudes of each period of movement. What amount of offset is
indicated by the faceted spurs and for how much of the total offset does this .
account? Adequate characterization of a fault or fault system requires
description bf the entire history of faulting. Assigning an initial age of
formation does not sufficiently describe -its age.

The same needs and concerns exist as outlined in Sec. 3.2.5.1 paragraph 6,
comment 3-6.

3-8

Section 3.2.5.1 Faulting,;page 3-36, paragraph 7, and page 3-42, paragraph 1

Vertical displacement on Shay graben is described, but no mention is made of a
lateral displacement. The interpretation of this fault forming in response to
left-lateral movement at depth indicates the likelihood of lateral
displacement at the surface. Assuming two periods of movement (Laramide and
Recent), what sense of motion did each period have? How do these relate to
each other? Also, no mention is made of fault length, which is an important
parameter for understending and predicting fault behavior.

The same ‘needs and concerns exist as outlined in Sec. 3.2.5.1 paragrabh 6
(comment 3-6), see Lavender Canyon comment 3-9.
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3.9

Section 3.2.5.1 Faulting, page 3-36 and 3-42

No mention is made of the Imperial fault, which trends east-west, through the
southern part of the Needles fault zone. This fault can be inferred, from
mapped faults (Huntoon et al. 1982), to lie within a fault zone extending in
excess of 40 km, with the eastern end about 9 km to the southwest of the
repository operations area. This distance is only slightly less than that to
Shay graben, which appears to be part of a more major structure, but the
Imperial fault must still be assessed in terms of potential for seismic
activity and adverse effects at the site. k\ﬁkougk sbgaw\;yliasu}q 397, the

Unessizr Cany Caolt ?‘fq% wltnds sevihesst ad & ”‘;’)h'\' q"‘%“l o the Nu’.;&lcs oot 2ine {_5
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o not S‘/xb‘w'h on F'\O‘JR 317 ov medionzd 1 the 1‘({‘( (scq Huad D;. AR

2 el al 9957)
Section 3.2.5.1 Faulting, page 3-42, paragraph 2

It is possible that plastic deformation of salt takes up displacement on
faults in the basement rocks. The statement that most of these faults "die
out in the lower part of the Paradox Formation" leaves open this possibility
and post-Pennsylvanian activity is not ruled out. No surface expression would
be expected with this situation.

The potential for fault movement in basement rocks underlying the site would
have significant implications for repository performance, both with respect to
ground motion and to deformation of the host rock. If displacement is taken
up in the salt containing a repository, there may be greater potential for
adverse effects than is indicated at the surface. More detailed determination
of where and how faults die out should lead to better understanding of fault
age and behavior.

3-11
4o
Section 3.2.5.1 Faulting, page 3-#7, paragraph 4

The seismicity implied to be associated with the Colorado lineament indicates
a narrow zone along the Colorado River, as is shown in Figure 3-21. The text
indicates a somewhat wider zone than this and an average width of the
lineament zone is given as lGd%m in this paragraph. Brill and Nuttli (1983)
indicate the possibility of seismic activity within this zone where stress
conditions are favorable. Ascribing seismicity to this feature suggests that
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favorable stress conditions exists. Features within this

zone and parallel to it include the Lockhart fault and & mapped subsurface
fault within 2 1/2 km of the repository operations area (Figure 3-20).

Movement of either of these faults could pose significant threaté to
repository performance. They must carefully be analyzed in order to determine

- -their relation to the Colorado lineament and potential for reactivation.

-

3-12

‘Section 3.2.5.1 Faulting, pages 3-26 to 3-45

Very little attention is given to the Uncompahgre Uplift area. The southwest

'flank of this structure is approximately 70 km from the site area. This is

more distance than other fault systems, but since this is a major structural
discontinuity lying within the Colorado Plateau and could have implications of.
other, similarly oriented systems (i.e. the Paradox Fold and Fault Belt), it
requires evaluation. Cater (1970) and Kirkham and Rogers (1981) report
considerable movement associated with this structure during Pliocene and
Pleistocene time, with a high probability that parts of it are active. This
may indicate a greater seismic hazard than is normally ascribed to the area
(for example, see Anderson and Miller, 1979).

Any faults or fault systems that might have implications of effects on
repository performance need be characterized. Fault systems bounding the
Uncompahgre Uplift are among the most significan£ in the Colorado Plateau.
They require as close attention as is giveh to other fault systems in the
region. '

3-13

Section 3.2.5.1 Faulting, page 3-36, paragraph 1

The Lockhart fault is here described as e shallow feature possibly related to
collapse of the Lockhart Basin. The cause of basin collapse is not clearly
stated in the EA and the Lockhart Fault shown in Figure 3-18 extends beyond
the areas of thinning of salt cycles 6 in Figures 3-4. .The structure and
tectdnics of the Lockhart Basin requires expansion in the EA so that the
significance of this feature can be adequately evaluated. -
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The last sentenée of.this paragraph states that alluvisl ‘deposits have beeh
ponded on the basin side of the Lockhart fault but do not appear to be
displaced by the fault. The locations where observations were made end their

type (e.g. wash exposures, trenches, surface observations) need to be provided
so that the reader can-determine how the conclusions were reached.

3eg

“Section 3.2.7.2 Hydrochemistry, page 3-71, paragraph 2

fhié‘paragraph offers an interpretation of the trend in the chemistry of the
-gfoundwater in the upper hydrostratigraphic unit. However the text indicates

- there are five alternate interpretatiohs discussed in McCulley et al. (1984),
one of which is a salt dissolution. This is one of the publications which is
currently unavailable; thus it is not possible to determine if the alternate
interpretations are more conservative with regards to the long term storage of
high level radioactive waste in this area. |

3-15
Section 3.2.5.2 Seismicity, page 3-45, paragraph 4

The microseismic swarm described in this paragraph and shown in Figuré 3-24
defines a seismic zone at least 50 km long. Based upon an empirical total
length-magnitude relationship devéloged by Slemmons (1981), a fault of this
léngth could'generate an earthquake of about Ms=6.6. An event of this size,
potentially as near as about 20 km to the Lavendtr Canyon site would be of
great significence. Additional data concerning this seismic zone is needed to
gllow the reader to determine the adequacy of the conclusions reached in the
EA text. '

. 3-16
Section 3.2.5.2 Seismicity, page 3-45, paragraph 4

Data concerning magnitudes and sense of motion for earthquakes detected in thé
Shay Graben area and in the areas south and southwest of Davis Canyon need to
be presented so that the reader can determine how the conclusions preSenEed in
the EA were reached.
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3-17

Section 3.2.5.2 Seismicity, page 3-47, Figure 3-22

Known areal faults such as the Lisbon Valley fault and faults in the Shay
Graben and related structures south and southwest of the Davis Canyon need to
be added tq’Figure 3-22. This is necessary so that the reader may better

“ehvision the data and observe relationships so that it will be possible to _
‘determiqe if the conclusions in the EA are supported by available geologic and
:-setsmic data. '

3.18

Section 3.2.5.3 Igneous Activity, page 3-45, paragraph 1

The basis for the presumption that the igneous rocks on Shay Mountain are of
the same age as the rest of the Abajo Mountains needs to be presented so that
the reader can determine how this conclusion was reached.

3-19 |
Section 3.2.5.4 Uplift, Subsidence and Folding, page 3-49

In view of the géneral aridity of the Paradox Basin during the Holocene, the
lack of significant stream inc;sion does not constitute definitive data in
support of the conclusion that limited vertical crustal movement has occurred
during this time.

3-20 | .
Section 3.2.5.6 Dissolution, page 3-50, paragraph &

Data suggesting that the Shay Graben is & possible dissolution feature is ndt
presented in the EA. Seismic activity shown in Figure 3-22 and evident
offsets of the Leadville limestone, a formation present beneath the Paradox
salt sequence, along the boundary faults of the Shay Graben (Figure 3-29)
supports the belief that the Shay Graben is of téctonic‘origin. Thus this
paragraph disagrees with other published information and does not provide
enough information to permit the reader to determine how this conclusion was
reached. Other graben structures exist south and southwest of the Davis
Canyon site. Are these possible dissolution features and if so what is the
significance of a dissolution zone about 50 km in length located within about

5 km of the Lavender Canyon site?



3-21
Section 3.2.8.2.2 Potash, page 3-109, paragraph 2

From Figure 3-25 it appears that the boundary for both the potentially
economic potash deposits and the zero potash deposit are poorly constrained.to
the southwest and easily could include the Davis Canyon GROA. This would

~ increase the pqtential for economic potash extraction at or near both sites.

‘.

“B32

Section 3.2.9 Soils, page 3-111, paragraph 4

- W 'Tﬁe suitability of the Ignacio and Begay series soils for agriculture is not
©  stated. This information is necessary to allow the reader to determine how
the conclusions in this section of the EA were reached.

3-23

Section 3.2.2.2. Erosion Process, page 3-8, (missing); comment from draft 4,
pages 3-8, -9, -10

This discussion on the erosion process is incomplete in that there is no
discussion of mass wasting process and slope stability which could occur at
and affect the site operation. .Figure 5-2 shows the operations area to be
against and beneath the mesa edge and thus it may be subject to rock falls or
siides as a result of normal mechanical weathering processes or earthquakes.

3-24 .

Section 3.2.5.1 FaultinQ,_gage 3-.28, paragreph 1

Only fault mentioned to occur in the Davis Canyon area is a seismically
inferred fault in the Precambrian. Lack of data on type of fault, amount of.

" offset, and orientation make it difficult to assess this feult with regards to
the GROA and the current regional stress field. Nor is it indicated how this
fault is related, if at all, to the northeast striking subsurface fault shown’
crossing north of the Davis Canyon site in Figure 3-19.
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3-25

Section 3.2.5.6 Dissolutioh,;page 3-50, paraqreph 1

On page 3-50 it is stated that relatively little dissolution is expected
because the salt is overlsin and underlain by relatively impervious
carbonate strata. However, in Table 3-10, p. 3-128, the carbonate rocks are

characterized as being at least impart aquifers.

“306

Section 3.2.5.1 Faulting, page 3-36, paragraphs 2,3,4

"Figure 3-17 shows the Sweet Alice Graben as part of the series of graben
_structures passing south of the Davis Canyon site. Figure 3-22 links these
features to form a northeast trending zone about 50 km in length. If this
feature is a basement fault zone, it is of considerable significance to the
Davis Canyon site since features in Shay graben suggest Quaternary activity.
If the south Shay fault represents a single rupture event along this fault
zone, then a potentiel capability of about M = 6.5 is indicated using

regression data provided by Bonilla (1967).

Characteristics of all the grabens south of the Davis Canyon site need to be
provided before the reader can determine how conclusions in the EA concerning
seismicity were reached and whether these conclusions are supported by
available data. )

Chagter.h

General Comments

Plans in several areas appear to be inadequate to acquire the information
necessary to characterize the sites and evaluate their seismo-tectonic
stability. It should be recognized that these planned studies may identify
the need for subsequent studies. .

4-1

Section 4.1.1.1.8 Trench at Shay Graben, page 4-17

The trench and seismic survey will provide information on the Shay Graben
system. However, there appears to be little effort planned to investigate the
other graben structures. There are many questions, especially with regard to
their tectonic and seismic characteristics, which need to be answered.
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Their en echelon nature suggest they could be the surface expression of a very

Jlarge east-west trending fault. It is suggested that additional geophysical
‘and geological studies concentrate on the Salt-Creek and Bridger Jack struc-

tures to determine the regional signifiéance of these structures.
Chapter 6

General Comments

Much of the information necessary to access the suitability of the site will
_ be_collected during the site characterization phase. Some specific comments
“of concern are given below. '

6-1

. Section 6.3.1.6.1 Statement of Qualifying Conditions, page 6-105, paragraph 4

This paragraph discusses the use of borehole geophysical logs to identify
dissolution within the site. 1In this paragraph the four holes which were used
in addition to GD-1 are not identified. The types of geophysical logs run in '
the holes are not identified, nor is there a reference to the data.

6-2

Section 6.3.1.7;1 Statement of Qualifying Conditions, page 6-108, paragraph 2

The EA states "... a conservatiQe estimate for a peak horizontal acceleration
for design purposes would be 0.30 g." It is agreed that further analysis is
necessary to determine if this is indeed a conservative estimate. The design
earthquake has not been attributed to a single spurce or source area.
However, it is probable that Shay Graben will be this source. Attenuation
relations presented by Seed and Idriss (1982) indicate an earthquake of M ~

6 on this fault could generate 0.25 g at the site. It is possible that an -
earthquake of M > 6 co&ld occur on this fault and that, as a result, 0.30 g

might not be a conservative value.

Evaluation of magnitudes and source areas that could'prdduce the strongest
ground motions at the site are needed to assess the potential for adverse
effects due to seismic events. Characterization of any faults that could
potentially cause adverse conditons at the site is needed. Fault or fault
zone parameters such as lengths, displacements, ages, and timing and sense of
movements should be presented and maximum credible earthquakes calculated.
Attenuations needed also be assessed and included as they may be lower in the
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Colorado Plateau than in most of the Cordillera, possibly resulting in
stronger ground motions at farther distances from the source.

6-3

Section 6.3.1.7.3 Analysis of Potentially Adverse Conditions, page 6-110, '
paragraph 4 (faulting)

It is stated that the Shay Graben could be a source of small néarby
..earthguakes. Using fault length to estimate magnitude, an earthquake with an
M 16 could occur on the Shay Graben.

6-4
- Section 6.3.1.7.4. Analysis of Disqualifying Conditions, page 6-112,
paragraph 3
That Shay Graben "could be a source of small nearby earthquakes that would not
threaten repository facility design" seems to be a premature, and perhaps,

invalid, conclusion. No information is presented showing what size of -seismic
events could be expected to be generated by movement on this fault.

The same needs and concerns exist as outlined in comments on Sec. 6.3.1.7.1
(comment 6-2).

6-5

Secfion 6.3.1.7.3. Analysis of Potentially Adverse Conditions, page 6-110,
paragraph 11, (Evaluation) » - ' . _

Although not stated directly, it is implied that since there have not been
historical seismic events of magnitude greater than &4 to 5, then they should
not be expected to occur in the future. The presence of past surface ruptures
indicates the probability of occurrences of larger events than those from the
historical record. ' |

The same needs and concerns exist as outlined in comments on Sec. 6.3.1.7.2.
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6-6

‘Section 6.3.1.7.4. Analysis}of Potentially Adverse Conditions, page 6-110,
subheading (2) .

This subheading questions whether the historical record is representative of
what can be expected in the future. As discussed in Sec. 3.2.5.2 (paragraph
‘1) and other locations, the historic record is quite inadequate. while the
‘“historical record does not necessarily indicate an anomalously low level of
.activity -is noﬁ,occurring, fluctuations in activity can be expected and
periods of greater seismic activity are probable. These periods may not pose
éithreat to repository performance, but that remains to be proven.

" The same needs and concerns exist as oﬁtlined in comments on Sec. 6.3.1.7.1,
(comment 6-2).

6-7

Section 6.3.3.4.2. Analysis of Favorable Conditions, page 6-147, paragraph 1
and 2

The same comments, needs, and concerns exist as outlined in comments on Sec.
6.3.1.7.1’ (coment 6-2)0

6-8 .

Section 6.3.3.4.3. Analysis of Potentially Adverse Conditions, page 6-148,
paragraph > . . :

See comment 6-6. No esfimate of magnitude based on fault length are given for
the Shay Graben, or other faults surrounding the repository site. Based on
the historical seismic record and current microearthquake monitoring the
- largest earthquake predicted for the Paradox Basin is Ml = 4 to 5. .However,'
- based on length of the Shay Graben faults an earthquake of M1=7 (LLNL -

Draft Technical Position on the Gibson Dome Waste Isolation Project) may be
possible. This may have a significantly larger effect on the GROA, and should
be considered in the seismic analysis.
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Weston Geophysical

CORPORATION

January 14, 1985
WGC - R531

. Mr. Benjamin Rice, Project Manager
Geotechnical Branch
Division of Waste Management
Office of Nuclear Material Safety & Safeguards
U.S; Nuclear Regulatory Commission
Washington, DC 20555

s

L Subject: Davis Canyon Site, Utah DEA Review Comments

Dear Mr. Rice:

The enclosed comments are the result of Weston Geophysical's'review of the above

referenced DEA. Our comments are presented in the format described in "Standard

Review Plan for Draft Environmental Assessments”, dated December 12, 1984.

As directed by you and your fellow staff members, we have concentrated our

comments on significant aspects of the DEA documents which impact guideline
- criteria.

Should you have any questions or require clarification regarding this submittal,
- please contact us.

Very truly yours,
WESTON GEOPHYSICAL CORPORATION

John P. Imse

JPI/gs-2018L w2002v

i ]
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Post Office Box 550 « Westboro, Massachusetis 01581 « (617) 366-9181
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MAJOR COMMENT #1 ' DEA: DAVIS

Subject: HYDROGEOLOGY

Cominent: All calculations for groundwater travel time are based on Darcian
porous media flow. The .authors do acknowledge that studies conducted at the
WIPP site indicate that porous media theory is not satisfactory for predicting
flow_ [p. 6-8l1]. 1In fact, the results indicate that travel times were an order
of .magnitude or more less than predicted flow times. 1If the authors are
correct, that vertical flow down'watd through the salt will be unaffected by
-intei:'beds. &2 change 1in trayel times by one order of magnitude [12,000 vs.
s120,000] will still meet the guidelines. A change greater than the one order of
-magnitude may result in difficulties since the site cannot have a 10 kilometer
" controlled area downgradient because of Canyonlands National Park. 1In addition,
if fracture flow 1s the dominant mechanism, the more brittle interbeds may
become significant conduits due to more extensive fracturing. The first
interbed below repository level is reached in 4,000-5,000 years assuming the
much slower Darcian flow rates.

DETAILED COMMENT  #3-1 DEA: DAVIS
"section: 3.2.5.1 Faulting, p. 3-40, para. 2

COMMENT: Authors state that fault offset diminishing in Pennsylvanian strata is
evidence for cessation of fault movement in the Pennsylvanian. This is not
necessarily true. The fault may have had insufficient offset at depth to
propagate to the surface or the ductile salt strata may have taken-up the offset
through plastic deformation. In both cases, the faulting may be younger than

Pennsylvanian.

2011R DAVIS ¢ ] o
Weston Geophysical



DETAILED COMMENT  ##3-2 ' DEA: DAVIS
section: 3.2.5.2 Seismiéity. p. 3-45, para. 4
Comment: Aeromagnetic data are discussed as evidence for faulting within the

_ Colorada lineament. What aeromagnetic data are referred to; no figure presents
the data.

DETAILED COMMENT $#3-3 DEA: DRAVIS

:Section: 3.2.7.1 Host Rock Chemical Properties, p. 3-70, para. 3

" Comment: The authors state that Cycle 6 in the site should have lower
carnallite and kieserite because the site is outside the potash limit drawn by
Hite. Because this limit is poorly constrained, as the authors admit [p. 3-27].
this statement does not have a great deal of basis.

DETAILED COMMENT #3-4 DER: DAVIS

Section: 3.2.8.2.2 Potash, p. 3-109, para. 6

Comment: see Comment 3-3.

DETAILED COMMENT #3,5 : DEA: DAVIS
Section: 3.2.8.2.2 Potash, p. 3-110. para. 2

Comment: see Comment 3-3.

2011R DAVIS ¢ 2 »
Weston Geophysical



DETAILED COMMENT  #6-1 ' DEA: DAVIS
Section: 6.3.1.1.2 Evaluation Process, p. 6-82, para. 1

Comment: The. authors have used the maximum distance of 10 kilometers to
calculate travel time to the accessible environment in the Lower HSU. Based on
Figure 3-40 groundwater flow in the Lower HSU is westward from the site toward
.Canyonlands. Since the controlled area cannot be in a national park and
Canyonlands’ is less than 10 kilometers from the site, the maximum travel path
cannot be applied at this site. The authors have stated that the largest
éontfol'-area is not necessary, calculations to support that contention should be

presented.

DETAILED COMMENT  #6-2 DEA: DAVIS

Section: 6.3.1.1.2 Analysis of Favoreble Conditions, p. 6-82, para. 4

Comment ¢ The authors define accessible ehvironment as 10 kilometers down
gradient in the Leadville limestone [Lower HSU). See Comment 6-1.

"DETAILED COMMENT $#6-3 DEA: DAVIS

Section: 6.4.2.3.5 Geologic Subsystem Performance, p. 211, para. 5

Comment: Again the authors site applicability of 10km controlled area, see
Comment 6-1.

2011R DAVIS ¢ 3 e )
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DETAILED COMMENT $#6-4 ’ DEA: DAVIS
Section: 6.4.2.3.5 Geologic Subsystem Performance, p. 211, para. S

Comment: The authors state that vertical travel time through the salt 1is
120,000 year and horizontal flow time in the Lower HSU is 3,000-33,000 years.
In Section 6.3.1.1.2, p. 6-82, vertical travel time is stated as 125,000 years
.and horizontal travel ‘time as 12,000 to 114,000 years. What are the bases for
the-differing travel time calculations?

o

2011R DAVIS © 4 o
Weston Geophysical
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Mr. Benjamin Rice, Project Manager
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- Subject: Lavender Canyon Site, Utah DER Review Comments

Dear Mr. Rice:

.. The enclosed comments are the result of Weston Geophysical's review of the above
referenced DEA. Our comments are presented in the format described in “Standard
Review Plan for Draft Environmental Assessments”, dated December 12, 1984.

ARs directed by you and your fellow staff members, we have concentrated our
comments on significant aspects of the DER documents which impact gquideline
- criteria. ) .
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MAJOR COMMENT #1 ' DEA: LAVENDER
Subject: Hydrogeology

Comment: All.calculations for groundwater travel time are based on Darcian
porous media flow. The authors do acknowledge that studies conducted at the
WIPP site indicate that porous media theory is not satisfactory for predicting
flow [p. 6-81]. 1In fact, the results indicate that travel times were an order
of. magnitude or more less than predicted flow times. If the. authors are
c_orrect. that vertical flow downward through the salt will be unaffected by
interbeds, a change in travel times by one order of magnitude [12,000 vs.
.:120}000] will still meet the guidelines. A change gresater than the one order of
. magnitude may result in difficulties since the site cannot have a 10 kilometer
) controlled area downgradient because of Canyonlands National Park. In addition,
if fracture flow 1is the dominant mechanism, the more brittle interbeds may
become significant conduits due to more extensive fracturing. The first
interbed below repository level is reached in 4,000-5,000 years assuming the
much slower Darcian flow rates.

DETAILED COMMENT  #3-1 DER: LAVENDER

‘section: 3.2.5.2 Seismicity, p. 3-47, para. 4

Comment: Aeromagnetic data are discussed as evidence for faulting within the
Colorada lineament. What aeromagnetic data are referred to: no figure presents
the data.

2011R LAVENDER e 1l ¢
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DETAILED COMMENT  #3-2 ' . DEA: LAVENDER

Section: 3.2.7.1 Host Rock Chemical Properties, p. 3-70, para.3

Comment: The authors state that Cycle 6 in the site should have lower
carnallite and kieserite because the site is outside the potash limit drawn by
Hite. Because this limit is poorly constrained, as the authors admit [p. 3-27].
this statement does not have a great deal of basis. ’

 DETAILED COMMENT  #3-3 ' DEA: LAVENDER

- Section: 3.2.8.2.2 Potash, p. 3-86, para. 6

Comment: see Comment 343.

DETAILED COMMENT #3-4 DEA: LRVENDER
Section: 3.2.8.2.2 Potash, p. 3-1l1, para. 3

Comment: See Comment 3-3.

DETAILED COMMENT  #3-5 . DEA: LAVENDER

 Section: 3.3.2.1 Hydrology and Modeling, p. 3-139. para. 2

Comment : 2 range of permeabllities 1is stated as 2x10 % to 2x10 ' wMd.

Based on the table. [Table 3-11] referenced, the range 1is 2x10 © to
+3
2x10 7,

2011R LAVENDER o 2 o
Weston Geophysical



DETAILED COMMENT #6-1 ‘ DEA: LAVENDER
Section: 6.3.1.1.2 Evaluation Process, p. 6-89, para., 2

Comment: The authors have used the maximum distance of 10 kilometers to
calculate travel time to the accessible environment in the Lower HSU. Based on
Figure 3-40 groundwater flow in the Lower HSU is westward from the site toward
.Canyonlands. Since the controlled area cannot be in a national park 'and’
Canyonlands - is less than 10 kilometers from the site, the maximum travel path
cannot be applied at this site. The authors have stated that the largest
céntrol area is not necessary, calculations to support that contention should be

presented.
DETAILED COMMENT $#6-2 DEAR: LAVENDER

Section: 6.3.1.1.2 RAnalysis of Favorable Conditions, p. 6-8§; para. 6

Conmment : The authors define accessible environment as 10 kilometers down
gradient in the Leadville limestone [Lower HSU]. See Comment 6-1.

'DETAILED COMMENT  #6-3 : DEA: LAVENDER
Section: 6.4.2.3.5 Geologic Subsystem Performance, p. 6~217, para. 4

Comment: Again the authors site applicability of 10km controlled area, see

Comment 6-1.

2011R LAVENDER ¢ 3 o
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DETAILED COMMENT  #6-4 : DEA: LRVENDER
Section: 6.4.2.3.5 Geologic Subsystem Performance, p. 6-217, para. 4

Comment: The authors state that vertical travel time through the salt is
120,000 year and horizontal flow time in the Lower HSU is 3,000-33,000 years.
In Section 6.3.1.1.2, p. 6-89, vetical travel time 1s stated as 125,000 years
. and horizontal travel ‘time as 12,000 to 114,000 years. What are the bases for
the.differing travel time calculations?

2011R LAVENDER e 4 e
Weston Geophysical



DAUIS CANYON SITE, UTHAN, DRAFT EMUIRCNMENTAL
nssessmenr Review (1/15/8s) /2

Charles (Rus) Pucell - Consultant

)) Chapter 3, Section 3.3.5.) Faul¥ing, page 3-40, paragraph 2.

~  Yhe northwest frending subsurface faults are reporfed
fo cut part of ¥he Raradox Fm. How are #hey
related Yo the proposed repository fevel?

3) Chapter 3, Secthior 3.2.86 Minera/ Resources, page 3-8/, paragraph 3.

o Yhe potental for hydrocarbon exploration in the fower
s part of the /bmdoy_ Fm., bélowr ¥he propesed
: repository level, presents a possible hazard to

Srte Safely. How wilf Hus be address?

3) Chaptler 5, Sechion §.2.1 Geolegre Condi#ons, page §-35, paragraph € ( Jes?t).
- How can sr¥ng a repos/try Cause ' local, minor suabsidence
and/ler uplif+" 1€ not by remouvmng underfymng materals 7
( elarifred in next paragraph)

4) Chapter S, Secton 5.2.1; Geologic Conditions, page $-36, paragraph S,

- The probdabihdy of regione! aplft or subsidence 1s not fow.

5) Chapter 6, Section ¢-3.1.5 Erasron, page e-/00, pa'ra.jhaph S

- Suggest the fabulated data. be mclgded n the &4.

¢) Chapter 6, Section 6-3.1.8-Human Interference and Matural Resources, page 6-113,
Wholke Section. ' '

- Yhe section really lacks substantial date for impact
4 . analysis. Meed add)fronal data f make ecornomsc
forcasts fo adeguate), address /mpacts. Comparisons
with arces with Greafer resources don¥ elimingte
+he impact Yo the local resources.



DAVIS CRWYON Srre REVIEW (Cont) page 2
Charles (Rus) Purcell (1/15/es) :

7)' Cha_p-fer 6, Seetion 6.3.).8 NHuman Ihterference and Natura! /?e.foarce.g page 6-/}%
paragraph 7.

- s dlSC(.tS.S'&S vhe /mpacf o'f Yhe /loca/ mimes on Yhe "?ﬂoﬂiﬁr/
" (whet aboud the discussion of Yhe impact ofF e
reposttory on Yhe minmng.

&) Qho.pk/t 6, Sechon 6-3.1-84 Human Interference and MNatural Eesaarce.f pageG-g
" paragraph 6.

.= Yhe conclusion states the potentially adverse conditon
1S not present, however, page 6-1 , paraghaph 2
states, deep boreholes as:ocm‘/ed w/xh potash would
pass ‘v‘-hmugh the reposstory Jeve/ and could have sercwus
iImpacts on Yhe hepository perﬁwmance Does this
date change the Conc/a.r/on



LAVEMDER CRNYOW S/TE, urnky, DRRFT

ENVIRONWMENTAL RSSESSMENT REVIEW
(1 [1s/85)

Charles (Rus) Purcell ~Consultant

1) _Chapter 3, Section 3.2.5.1 Fau/ting, pege 3-Y2, paragraph &

- e northwest frendmg subsurtace faults are reported
4 cut part of the Faradox Fin. How are *they
related fo the propesecd répository level 7

2)_Chapier 3, Secton 3.2.8, Mingral Resources, page 3-8s, paragraph 3

The ppﬁni‘m/ for hydrocarben exploration in Yhe fower
part of the Parador Fm, below the proposed
reposstory level, presen’s a posstble fesard %
Srte Safely. Now wwilf +his ée addresred?

S —

3) Chapter 5, Sechon S.2.1 Geolegrc Conditrons, page 5-3S, paregriph .

How ¢an Sthn§ a repostfory cawse * local , munor subsidence
and/or wuplift ” 1€ no# by removmng underlying marerials 2

(clarifred 1in next+ paragraph)

¥) Chapter 5, Secton §2./ Geologic Conditons, page S-35, paragraph 6.

The probability of regronal uplft or Suébsrdence % not low,

s) Chapter &, Section 6.8..5 ELresten, page 6-to8, paragraph /.

Suggest Yhe Jabulated date. be included in vhe EA.

6) Chapter 6, Section 6.3.1.8, Humon Interference and Natura] Resources, pege G-1/5,
whole Sectton. '

The Sechions really Jacks sabstantial/ data for 1mpact
Canalysis. Need additional data % make economic
forcasfs fo adeguately address impacks. Comparssons
wi th areas with greatel resources don¥ elminarte

the impact o the /Jocal resources.



LAVENDER CANYON Sire Review (cont) page 2
Charles (Rus) Purcell (1/1s/es) |

9) _Chapler ¢, Section ¢.3.1.8 Human Inferfererce and A/ofara/ Kesources, page G-121,

paragraph 4.

- YThis discusses Yhe impact of #»e loca/ mmes on Yhe m,oa:n‘ary

What about ¥he discussion of Yhe /mpact of rhe reposifory
on Yhe mnmng.

8) C}qu{er 6, Section ©-3.1.8 Human Inferference and Mafural Ee:oarce.r paye 6-123,
pamgmph 7.

= Yhe conclusion states the potentially adverse eonditon s

. not present, however, am pdge ©-122, paragraph 2,

: staves — deep borcholes associated with potash would
pass through +the reposifory Jevel and could heve serwous
impacts on the reposttory performance - Does Yhis
data chomge the conclusron?
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SELECTED DETAILED COMMENT

SITE: Richton %ZVO/ N

COMMENT NUMBER: 3-1

COMMENT HEADING: Section 3.2.2.1 - Physiography P. 3-8

COMMENT

The statement in this section that “"variations in the drainage network have
been shown to be controlled by 1ithology (LETCO, 1982b, ONWI-120, P. 13-125)."
is a misrepresentation of the cited reference. The reference actually states
that "Field geologic mapping supports the observation that the drainage courses
in the near-dome area are dominantly controlled by variations in 1ighology".
This inaccuracy is even more noteworthy in that it fails to mention possible
structural influence of drainage courses. ONWI-120, P. D-1-43 says that
“Channel segments of intermediate order...appear to be preferentially oriented
in a NW/SE direction, parallel to one of the major lineament modes in the
area."

Fig. 13-15 shows such a 1ineament/creek alignment with Beaver Dam Creek

~ adjacent to the dome. This and similar lineament/creek alignments over the
dome supports the possibility that drainage patterns may be structurally
controlled.



SELECTED DETAILED COMMENT W 3

SITE: Richton

COMMENT NUMBER: -3-2

COMMENT HEADING: Section 3.2.3.2.3 Caprock and Salt Stratigraphy - '
PP. 3-18 to 3-24

COMMENT

Faulted caprock, mentioned in ONWI-120, Tab]e 12-2, and Rainey (1981) is not
‘mentioned in this section. A discussion of the nature and extent of this
feature as well as its relation to to other caprock features should be
included.



SELECTED DETAILED COMMENT | %M /

SITE: Richton
COMMENT NUMBER: 3-3
COMMENT HEADING: Section 3.2.5.1 Faulting PP, 3-24 to 3-28

COMMENT

It is not clear to me why faulting similar to the F-7 Fault, suspected to be
present south and west of the dome near the salt-sediment contract (ONWI-555,
P. 15), is not mentioned in this section. Although these faults probably do
not exhibit Quaternary movement and may have no bearing on the controlled area
as defined in the EA, they may very well contribute to difficulties in
groundwater modeling.



SELECTED DETAILED COMMENT «22i2°ﬂ54/ /

SITE: Richton
COMMENT NUMBER: 3-4

COMMENT HEADING: Section 3.2.5.1 Fauiting PP. 3-24 to 3-28

COMMENT

Based upon seismic reflection profiles obtained from DOE, seismic 1ine W-W',
whose position is shown in ONWI-120, Fig. 13-46, more extensive faulting may be
_present to the west of and near the western dome flank than has been presented
in this section. These possible faults appear to be different from those in
Comment 3-3 and together make a far more complicated picture of near dome
faulting than this section describes.



SELECTED DETAILED COMMENT &22f§1’&(/;1\ ’

SITE: Richton
COMMENT NUMBER: 3-5

COMMENT HEADING: Section 3.2.5.7 Dissolution PP. 3-35 and 3-39

COMMENT

The closed topographic depression on the eastern edge of the supra domal area
may be related to dissolution but is not discussed in this section. With
Citronelle deposits exposed on the depression flanks, Quaternary subsidence due
to dome dissolution is possible. Since the center of the depression is less
than 2000 feet from Beaver Dam Creek and its potential relation to a structural
feature (see comment 3-1), any relation between the depression and dissolution
should be evaluated.



SELECTED DETAILED COMMENT "fff;@nﬁf/gz\

SITE:  Richton
COMMENT NUMBER: 3-6
. COMMENT HEADING: Section 3.2.5.4, Uplift and Subsidence, P. 3-33

COMMENT

Drainage of surface water over the dome (Fig. 3-25) shows a radial pattern
similar to experimentally obtained surface fracture patterns resulting from
dispersion (Packer & McDowell, 1951). Fig. 3-25 also appears to have 2 centers
of drainage (topographic highs) which correspond well with centers of arching
(COA II & III) described in Werner, 1984. If COA II & III represent spines of
salt movement with differential rates of uplift, the methods of obtaining
uplift rates presented in this section may be unrealistic.
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SELECTED DETAILED COMMENT

SITE: Richton
COMMENT NUMBER: 4-1

COMMENT HEADING: Section 4.1.1.1.12 3-0 Seismic Reflection Survey
P 4-23 and Fig. 4-6

COMMENT

Fig. 4-6 does not show the 1KM radius around the dome, however, according to
USGS 7-1/2 minute topographic map for the Richton Quadrangle, that 1 KM radius
will incorporate a large portion of the town of Ricton. The suggested
explosive energy source for the seismic survey may need to be reconsidered. 1In
addition, the text says that the seismic study will be conducted in an area
extending 1.6 KM beyond the dome area. :



SELECTED DETAILED COMMENT 02ffiib“${ﬂ /

SITE: Richton, Cypress Creek, and Vacherie
COMMENT NUMBER: 4-2
. COMMENT HEADING: Section 4.1, Site Characterization Activities

COMMENT

The EA proposes an 800' buffer between the underground facility and the
accessible environment.

If DOE believes that this distance is a reasonable approximation of the size of
the control area that it will eventually recommend, the NRC believes that 1in
order to provide reasonable assurance that waste can be isolated within the
control area for the time period required, DOE would have to perform a
substantially more detailed field program than is proposed. DOE should
reevaluate both the control area size and field program proposed to determine
if the environmental effects of characterization activities as presented in
section 4.2 adequately reflect the effects expected.



A |

SELECTED DETAILED COMMENT

SITE: Richton, Cypress Creek, and Vacherie
COMMENT NUMBER: Chapter 5
COMMENT HEADING: Section 5.2, Expected Effects on the Physical Environment

COMHENT

For purpose of this EA, DOE is proposing a controlled area which will provide
an 800' buffer between the accessible environment and the underground faiclity.
The NRC is concerned that with a controlled area this small, DOE will not be
able to provide reasonable assurance that the waste can be isolated from the
accessible environment for the time period required. It is the NRC's opinion
that a larger controlled area will be required and that by using the controlled
area stated in this EA, the expected effects are understated. DOE should
reevaluate the basis for presenting this controlled area to determine if it
needs to be revised along with the discussion on expected effects.
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SELECTED DETAILED COMMENT ;5553’5?, /

SITE: Richton, Cypress Creek and Vacherie

COMMENT NUMBER: - Chapter 5

COMMENT HEADING:  Section 5.2.1.1, Geologic Structure

COMMENT

The NRC is in the process of preparing a generic technical position on
setsmotectonic evaluation methods. This paper will cover the types of

" seismotectonic investigation and evaluation methods which will need to be
conducted for a repository. In addition, the NRC will need to separately
review the types of structures to be constructed, their functions and the
consequences of potential accidents before the actual design requirements,
which will be necessary, can be determined. At the present time, it is
premature to state that the design requirements for nuclear power plants are
the same as those required for a waste repository. It can only be stated that
the design requirements of structures important to safety will complky with
10CFR60 and appropriate EPA regulations.



1"

SELECTED DETAILED COMMENT ’2f524/54/21\

SITE: Richton
COMMENT WUMBER: 6-1
COMMENT HEADING: Section 6.3.1.7 Tectonics P. 6-98

COMMENT

Comment 3-1 indicates a possible structural control of the course of Beaver Dam
Creek. Tectonic activity related to that structural 1ineament could aiter the
course of Beaver Dam Creek. Thus a potentially adverse condition is found for
960. 4-2-7, C6, Tectonics. '
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SELECTED DETAILED COMMENT /27fi4f&4/'3

SITE: Richton
COMMENT NUMBER: 6-2

COMMENT HEADING: Section 6.3.1.6 Dissolution P. 6-93
COMMENT

Faulted caprock, (Comment 3-2), possibly related to spines of salt movement
_could provide a hydraulic connection to salt and result in & loss of waste

isolation. Therefore, an additional potentially adverse condition is found for
960.4-2-6,c, Dissolution. :
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SELECTED DETAILED COMMENT

SITE: Richton and Cypress Creek
COMMENT NUMBER: 6-3

COMMENT HEADING: Section 6.3.1.6 Dissolution P. 6-93 (Richton)
P. 6-102 (Cypress Creek)

COMMENT

The statement of the postclosure technical guideline for the Dissolution
potentially adverse condition in evaluating the sites is incorrect in both the
Richton and Cypress Creek EAs and although stated correctly in the Vacherie EA
site evaluation section, section 6.3, it is listed incorrectly in Table 6-11.
A1l three sites find that the potentially adverse condition is present, based
on the presence of caprock, but the analyses used to arrive at that conclusion,
at Richton and Cypress Creek, assume the incorrectly stated guideline. The
correctly stated guideline would most 1ikely result in another reason to find a
gotentia]ly adverse condition because of the gaps at the caprock/salt

nterface.
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SELECTED DETAILED COMMENT ’2f524f&{/;3

SITE: Richton
COMMENT NUMBER: 6-4

COMMENT HEADING: Section 6.3.1.6 Dissolution P. 6-93
Section 6.3.1.7 Tectonics P. 6-96

COMMENT

- The closed topographic depression adjacent to the dome may be a
dissolution-related collapse feature that developed during the Quaternary (see
Comment 3-5). If both of these presumptions is correct, an additional
potentially adverse condition {is present for 960.4-2-6, Dissolution, and an
additigna] potentially adverse condition is present for 960.4-2-7, C1,
Tectonics. : :
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SELECTED DETAILED COMMENT A ,d?:i;4/494,

SITE: Richton
COMMENT NUMBER: 6-5

COMMENT HEADING: Section 6.3.1.3, Rock Characteristics, P. 6-84

COMIENT

At Richton dome, two centers of arching, COA II & III, Werner, 1984 Fig. 2, are
interpreted to represent areas of greatest dome uparching in the later
Oligocene based on caprock structural and thickness of overlying deposits.
These two areas probably represent areas of salt spine movement similar to
those described in ONWI-355. If that's the case, then the thin boundary
between COA II & III may very well contain a relatively sizable anomalous zone.
EA Fig. 3-2, P. 3-3, shows the geologic repository operations area cutting
across this potential anomalous zone. If it exists, it could have a direct
bearing on the lateral amount of salt available to house the repository,
960.4-2-3, Rock Characteristics Favorable Condition.
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SELECTED DETAILED COMMENT

SITE: Cypress Creek
COMMENT NUMBER: 3-1
COMMENT HEADING: Section 3.2.2.1 Physiography P. 3-7

COMMENT

The statement that drainage is dominantly controlled by the lithology of the
surficial strata implies a lack of control associated with dome instability.
According to Kolb & Holmes (ONWI-467), dissolution-related collapse of
overdome sediments controls the development of overdome stream drainage
patterns. This mechanism may also account for the anomalous change in the
course of Cypress Creek over the dome described in ONWI-120, P. 13-22 and
shown in EA Fig. 3-2.
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SELECTED DETAILED COMMENT

SITE: Cypress Creek, ‘Richton, Vacherie
COMMENT HUMBER: 3-2

COMMENT HEADING: Section 3.2.2.3, Paleoclimatology, P. g-}z
P. 3-10
P. 3-13

COMMENT

‘This section says that effective precipitation and streamflow were slightly
greater than at present. Saucier and Fleetwood (1970) suggest a 6-7 fold
greater stream discharge than present and a more than 2 fold increase in
precipitation. This may indicate that erosional rates during the Quaternary
were not uniform but fluctuated during that period. If so, erosional rate
estimates in Section 3.2.2.2 may be inaccurate.
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SELECTED DETAILED COMMENT

SITE: Cypress Creek
COMMENT NUMBER: 3-3
COMMENT HEADING: Section 3.2.5.7 Dissolution P. 3-32

COMMENT

Dissolution rate calculations based on caprock thickness assume relatively
constant dissolution rates over the past 5 MY. Kolb et. al. (ONWI-467)
acknowledge that no data exists to determine if caprock formation is gradual
or episodic; therefore, this rate may not be conservative.



S |

SELECTED DETAILED COMMENT

SITE: Cypress Creek -
COMMENT NUMBER: 3-4
COMMENT HEADING: Section 3.2.5.7 Dissolution, P. 3-32

COMMENT

The dissolution disucssion does not mention the void at the caprock/salt

. interface described on p. 3-14. Werner (1984) recofniges a similar gap at
Richton dome as representative of limited dissolution, and although the void at
Cypress Creek may not represent a position of significant dissolution, it
probably developed during post Citronelle time and should be included in a
thorough analysis of dissolution.
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SELECTED DETAILED COMMENT

SITE: Cypress Creek
COMMENT NUMBER: 6-1

COMMENT HEADING: Sectioq 6.3.1.8, Human Interference and Natural Resources
Po 6-] 5

COMMENT

Paragraph 1 states that drilling for hydrocarbons has resulted in six
penetrations of the repository level. P. 6-111, Y6, P. 6-114, 1, and Table
6-10 each indicate there are only 5 such wells,
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SELECTED DETAILED COMMENT

SITE: Cypress Creek
COMMENT NUMBER: 6-2

COMMENT HEADING: Secgi?n 6.3.1.8, Human Interference and Natural Resources
. P. 6-111

COMMENT

This section states that 5 petroleum exploration wells are drilled within the
site, 3 of which are drilled through the salt overhang to below the proposed
repository horizon. Since the "potential effects on waste containment and
isolation remain to be evaluated", the potentially adverse condition is
present for 960.4-2-8-1, C3.
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SELECTED DETAILED COMMENT

SITE: Cypress Creek
COMMENT NUMBER: 6-3
COMMENT HEADING: Section 6.3.1.6 Dissolution, P. 6-102

COMMENT

The relation between dissolution and the void at the caprock/salt interface in
Comment 3-4 1s not considered here. Without a discussion of this relation the
analysis is incomplete in concluding that a hydraulic interconnection could
not lead to a loss of waste isolation. Therefore, an additional potentially
adverse condition is present for 960.4-2-6, C, Dissolution.



el 2.

SELECTED DETAILED COMMENT

SITE: Cypress Creek
COMMENT NUMBER: = 6-4
COMMENT HEADING:  Section 6.3.1.3, Rock Characteristics, P. 6-92°

COMMENT

. The favorable condition evaluation clamins that sufficient laterally extensive
host rock exists to allow flexibjlity in selecting the location of the
underground facility even though it admits a muitiple level repository is
necessary. The conclusion that the favorable condition is not present is
prob?bl{ correct, but the preceeding evaluation does not support th
conclusion. -
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SELECTED DETAILED COMMENT ,/2‘}0/ A

SITE: Vacherie
COMMENT NUMBER: - 3-1
COMMENT HEADING:  P. 3-1, The Site

COMMENT

. Comparison of Fig. 2, P. 3-3 with ONWI-467 Fig. 33, P. 125 indicates that the
projected exploratory shaft locations crosses two overdome faults and the
boundary of the Geologic Repository Operations area crosses as many as five of
these faults and as many as four distinct lithofacies. I have found no place
in Chapter 5 vhere crossing these faults has been discussed. The placement of
the exploratory shafts adjacent to or through the faults and the potential for
the shafts to become conduits for groundwater travel should be addressed. 1In
addition, discussion of construction of the surface facilities in Chapter 5
does not include the lithofacies variations or. the potential for needing
different foundation considerations.



SELECTED DETAILED COMMENT /?f34’0/7

SITE: Vacherie
COMMENT NUMBER: 3-2

COMMENT HEADING: Section 3.2.5, Structure of Tectonics, PP. 3-26 to 3-25

COMMENT

‘This section does not mention the accurate lineaments seen in ONWI-119, P.
10-27, Fig. 10-8 and ONWI-467, PP. 6, 7 and 9. Their occurrence on both the
eastern and western margins of the dome in Quaternary deposits suggests
tectonic instability in the near dome region.
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SELECTED DETAILED COMMENT

SITE: Vacherie
COMMENT NUMBER: 3-3

" COMMENT HEADING: Section 3.2.5, Structure and Tectonics, PP. 3-26 to 3-25
COMMENT

This section does not describe the so called Payne Fault (Payne, 1968) nor {ts
relation to dome movement mentioned in ONWI-119, Although LETCO (1981) is
referenced in ONWI-119 as refuting the existence of this fault, until LETCO,
1981dis made available and adequately argues against the fault, the comment
stands.



SELECTED DETAILED COMMENT W /

SITE: Vacherie
COMMENT NUMBER: 3-4
COMMENT HEADING: Section 3.2.5.1, Faulting, P. 3-26

COMMENT

This section mentions complex faulting over the dome that displaces Tertiary
and Cretaceous deposits at depth but which do not offset Quaternary deposits.
ONWI-467 Fig. 31, P. 117 shows these faults offsetting caprock to an uncertain
depth, and in the discussion of that figure, the authors conclude that such
caprock offset probably exists (P. 119). Examination of the high resoltuion
seismic reflection lines for Vacherie dome supports this conclusion. Although
‘many of the details concerning these faults are unknown at this time, those
which are at least strongly suspected should be included in the EA discussion
especially when they have such a strong potential bearing on waste isolation
capability of the host rock.
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SELECTED DETAILED COMMENT

" SITE: Vacherie
COMMENT NUMBER: : 3-5

COMMENT HEADING: Section 3.2.5.7, Disso]ut1on. P. 3-35
Section 3.2.5.4, Uplift and Subsidence, P. 3- 29

COMMENT

. These sect1ons3describe uplift and dissolution rates as 0.08-0.3 m/103 yrs and
0.01-0.05 m/10” yrs respectively. These rates are essentially equal with
uplift slightly higher. However, ONWI-467, PP. 147 and 148 concludes that
dissolution-related collapse is responsible for the topographic depression over
the dome, and thus, the dissolution rate has exceeded the uplift rate at
Vacherie. It appears most reasonable at this time to accept the
dissolution-related collapse afljument as the cause of the topographuc

~ depression and to fuspect the accuracy of the rate estimate calculations in
both of these sections.




SELECTED DETAILED COMMENT W /

SITE: Vacherie
COMMENT NUMBER:  3-6

COMMENT HEADING: Section 3.2.5.7, Dissolution, P, 3-35

COMMENT

The discussion of abnormally thick Quaternary alluvium over the dome does not
include the high "1ip" of Tertiary deposits at the constricted mouth of the
Bashaway Creek valley. This "1ip" may reflect Quaternary dissolution-related
collapse in the southeastern portion of the dome as well as that mentioned over
the western portion (ONWI-467, P. 87).



SELECTED DETAILED COMMENT %yf‘/ / -

SITE: Vacherie
COMMENT NUMBER: =~ 3-7

COMMENT HEADING: Section 3.2.5.7, Dissolution, P. 3-35

COMENT

. The presentation in this section is incompatible with the cited references.
ONWI-467, PP. 114-115, after considerable study, concludes that the "anomalous"
sand is probably Pliocene in age. ONWI-467, P. 82 suggests two periods of
~dissolution-related collapse, one in the Pliocene seen by the "anomalous" sand,
and another in the Quaternary seen by thickened anternary deposits. As such
dissolution rate estimates averaged over 1.6 x 10~ yrs do not reflect the data.
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SELECTED DETAILED COMMENT

SITE: Vacherie
COMMENT NUMBER: 4-1

COMMENT HEADING: Section 4.1.1.1.12, Anomalous Sand Boring, P. 4-24

COMMENT

Fig. 4-7 does not show the position of this boring as claimed.
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SELECTED DETAILED COMMENT

SITE: Vacherie '

COMMENT NUMBER: =~ 4-2

COMMENT HEADING: Section 4.2.1.5.3, Palentology, P. 4-106

COMMENT

. Palynological studies of anomaous sands have aided in understanding the age and
origin of these deposits (ONWI-467 and 417). To say that no important fossils
have been identified at the site is at best misleading. In addition,
foraminifergma in the Cane River Formation may be important biostratigraphic
tracers in determining the amount of overdome fault offset.



10. /M/L

SELECTED DETAILED COMMENT

SITE: Vacherie
COMMENT NUMBER: 6-1

COMMENT HEADING:  Section 6.3.1.7, Tectonics, P. 6-112

COMMENT

This section does not mention accurate 1ineations in Quaternary deposits
discussed in Comment 3-2. If these lineations represent underlying faults of
Quaternary deposits, an additional potentially adverse condition is present for
960.4-2-7, C1, Tectonics.



11

Lol 5

SELECTED DETAILED COMMENT

SITE: Vacherie
COMMENT NUMBER: - 6-2

COMMENT HEADING: Section 6.3.1.1, Geohydrology, P. 6-91
Section 6.3.1.7, Tectonics, P. 6-113

COMMENT

Reference to the so called Payne Fault (see Comment 3-3) is not included in
this section, and its potential offset of the Sparta Aquifer could adversely
affect the regional groundwater system and complicate modeling of the
‘groundwater system. Thus, the potentially adverse condition is present for
960.4-2-7, C6, Tectonics, and an additional potentially adverse condition is
present for 960.4-2-1, C3, Geohydrology. -

SELECTED DETAILED COMMENT

SITE: Vacherie

COMMENT NUMBER: 6-3 . |
COMMENT HEADING: Section 6.3.1.6, Dissolution, P. 6-109 ‘;?‘55;4/~é’1/1/

COMMENT

ONWI-467, Fig. 31, P. 117 shows overdome faults offsetting caprock and
concludes that such an offset exists (see Comment 3-4). With the Wilcox
acquifer in contact with caprock and the faults penetrating caprock, 2
hydraulic interconnection exists that could lead to loss of waste isolation.
Therefore, 960.4.2.6 Dissolution Potentially Adverse Condition is present.
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SELECTED DETAILED COMMENT

SITE: Vacherije
COMMENT NUMBER: 6-4 |
COMMENT HEADING: Section 6.3.1.7, Dissolution, P. 6-107 to 6-109

COMMENT

Comment 3-6 discusses the potential of Quaternary dissolution-related collapse
on both the western and southeastern portions of the overdome area. Since as
much as 50-60 feet of collapse is observed at these two locations, as much as
500-600 feet of salt could have dissolved at each of two locations during the
Quaternary. If this is true, it does not appear that the site meets the
Dissolution Qualifying Condition, 960.4-2-6a. '
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SELECTED DETAILED COMMENT

SITE: Vacherie
COMMENT NUMBER:  6-5

COMMENT HEADING: Section 6.3.1.7, Dissolution, P, 6-107 to 6-109 "

COMMENT

According to ONWI-467 dissolution-related collapse of the overdome sediments

- has occurred. Evidence of 600' of Eocene Cane River Formation fault offset,
180* of Late Pliocene "anomalous" sand, and 50'-60' of Quaternary thickening
results in a net thickening and/or offset of 840' of overdome sediments due to
dissolutioning. If we assume that the salt stock is 10% insoluble, then 8400'
of dissolved salt is required to obtain the observed offset/thickening. Since
we don't know whether the dissolution occurred gradually over geologic time or
geologically instantaneously, we can presume any case within that time range.
If we choose something approaching the instantaneous case, we can conclude the
960.4.2.6 Dissolution Qualifying condition is not met.
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Dear Mr. Blackford:

This is to transmit the subject draft report on the Vacherie Dome
Site, Loulslana.

In accordance with Subtask 1.3 of the reference Contract A0294, and
your assignment letter dated 22 December 1984, we have performed our review
and evaluation of those assigned portions of the DOE Environmental '
Assessments (EA) for the proposed Vacherie Dome Site. Our review and
evaluation to this date was accomplished by us without access to a number
of important DOE and their contractors literature of the site. Many
references listed in the text of the EA are not readily available in time,
-For these reasons, this review and evaluation report should be tonsidered
as .a draft document which mav need revisions after all the references
become available. In this draft document, we have identified areas of our
technical concerns and the rationale for our concerns., We have also
indicated in this draft report what action we feel is necessary for
mitigation,

If you have ény questions, please let us know,
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. Review of Draft £A, Vacnerie Dome Site, Louisiana

This review was -accomplishéd without access to important Office of
‘Nuclear Waste Isolation (OiWWI) Jiterature of the site. For tnis reason, this
review snould pe considered as a draft document which may need revisions after
the references become available. Following are sections of the Draft cA for
Vacherie Dome with which we have concerns, and tne rationale for our 3
concerns. We also indicate what action we feel is necessary for mitigation.

General Comments

No general comments at this time.

Specific Comments

Ho specific comments at this time.

CHAPTER 3
General Comments

No general comments at this time.

Specific Comments

341

Section 3.2.3.2.2 Stratiqraphy of Dome Area and Adjacent Sediments, page 3-23

" o ——

Figqure 3-10{shows no narrowing of the dome with depth. However, BMI/QNNI-SZO _
(June 1984) states in section 5.1 that the area at -3000 ft is 20% smaller

~ than at -2000 ft. See also last para. of 3.2.5.6. ;ZZLf:?0/a{&£%JE-
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. CHAPTER 4

General Comments'

No general comments at this time.

SpecificgtdﬁééntS‘ S | 4 v
4-1

Section 4.1.1.1.7 Gravity Surveys, page 4-2}

Tne gravity survey should be extended out past the area of tne -2500 ft level
~of salt if cefining tne "configuration of the dome" is the purpose.

82

Section 4.1.1.1.15 Hole-to-Surface Resistivity Survey, page 4-27

It is not apparent.that hole-to-surface resistivity will adequately define tne
overdome stratigraphy. This type of data is difficult to interpret and it is
_ not certain that surfacé potential is simply related to the overdome
stratigraphy. It seems more likely that standard borehole logging methods
.‘Will provide more useful data. '

CHAPTER 5

General Comments

No general comments at this time.

Specific:Comments

No specific comments at this time.
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CHAPTER 6

General Comments

o general comments at this time.

Specific Comments - EEE

6-1

Section 6.3.1.1.2 Analysis of Favoraple Conditions, page 6-87

The presence of an extensively faulted graben system above the dome has not
been considered in terms of effects on grouhdwater flow. Section 3.2.5.1
mentions a minimum of 12 faults in the Tertiary units. The effect of these
faults on tne groundwater flow regime is nowhere considered.

On page 6-88 last paragraph, it is stated that "Faults in the overburden above
" Vacherie Dome have not affected the modeling done to date..." This sentence
is logically unsound. The way the faults affect the modeling depends
completely on the mode] used. Such results don't adequately assure that the
faulting has no effect on tne groundwater flow. The proper way to address
this issue is by means of hydrologic testing for vertical connection of
 aquifers.

6-2

Sectidn 6.3.1.3.3 Analysis of Potentially Adverse Conditions, page 6-99

Tne evaluation does not addréss the possibility of encounters with anbmalous ,
features (3.2.3.2.3 page 3-24, paragraph 5). In Section 6.4.2.3.2, page
6-197, paragrapn 6, the term "spline” is used as a possible source of brine.
This term is neither used or defined anywnere else. How important are these
features? What is tne prooability of their occurrence at the repository
level? What is their significance in terms of fluid flow?



6-3

Section 6.4.2.3.2 Fluid Conditions in Salt, page 6-196

The assumption is made here that tne salt in the dome is uniform, yet
reference is made to anomeIous zones and splines. How extensive are these
' features 11uexy to be and “how -could tney possibly hlnder or ennance fluid’
movement? See comment 6-2.

6-4

Sectiqn 6.4.2.3.5 Geologic qusystem Performance, page 6-22¢ paraqraph 2

- Tne .assumption of Varcian flow completely falls apart if tnere is significant
tennettivity petween aquifers due to discontinuities such as joints or
faults. The presence of faults in the area over tne site has been confirmed,
yet their importance to the groundwater analysis has not been addressed.
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