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MEMORANDUM FOR: Robert E. Browning, Director, Division ogash4 ^ a ai{

FROM: Tilak R. Verma, Senior On-Site Licensing Representative

SUBJECT: SRP SITE REPORT FOR THE WEEKS OF APRIL 1, AND APRIL 8, 1985

1. I have received transcripts of Draft EA public hearings held by DOE in the
salt States. The transcripts are available in my office. If anyone is
interested in reviewing these transcripts, I can send these to the PDR.

2. I have learned that recent geophysical data from the Hudson Taylor and
Pennzoil Black Wildcat wells indicate a change in the strike and dip
directions shown on structural contour maps of the Deaf Smith County site,
which could affect ESF siting preference. Some background information is
attached. I will try to pursue this with the ONWI and Stone and Webster
geologists.

3. I have received a copy of "Draft Test Plan for In Situ Testing in an
Exploratory Shaft in Salt." The plan is prepared by Golder Associates for
ONWI. I will be discussing this with the cognizant staff in WMRP and WMEG.
SRPO had agreed to release the draft to NRC; however, their decision was
overruled by the DOE-HQ.

4. On March 11, 1985, I attended ESF Design Status and Interface Meeting between
SRPO, ONWI, Golder, PB/PB-KBB, and Fluor. A copy of the agenda for the
meeting is enclosed.

5. There is a QA audit of M-K in Boise, ID, on May 7-9, 1985. M-K is a
subcontractor to Fluor, the A/E for repository design. After the audit, SRPO
has scheduled a QA Managers meeting in Boise, ID. I have been invited to
attend the audit and the QA Managers meeting as an observer. It would be a
useful meeting for NRC to attend because of M-K's role in the repository
design. I will coordinate it with Jim Kennedy and R. Johnson.

6. ONWI is holding a workshop on Brine Migration at the University of California
at Berkley, on April 17-19, 1985. I have been discussing this with Walt
Kelly of WMGT. NRC could attend the workshop as an observer. There are
about eight people from ONWI and SRPO who will be attending the workshop. It
is interesting to note that there are only two people from University of
California at Berkley attending the workshop.
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Enclosure:
As Stated

cc: M. Bell
J. Bunting
H. Miller
M. Knapp
J. Greeves
J. Linehan
R. Johnson
J. Giarratana
S. Bilhorn
R. Cook
P. Prestholt



BATTELLE Project Management Division
505 King Avenue
Columbus, Ohio 43201-2693

March 22, 1985

J. A. Sherwin, Chief
Site Evaluation, SRPO

INFERRED FAULT AT DEAF SMITH SITE

This letter informs SRPO of a newly inferred fault in the basement
through Lower Permian section near the Deaf Smith site, recommends
actions to be taken, and requests technical direction from SRPO.

Background

In a letter dated December 3, 1984, (see attached copy), D. S. Pierce
(SWEC) informed A. C. Funk (ONWI) that SWEC had examined the geophysical
logs from the Pennzoil/Black No. 1 well and had concluded that a fault
(or faults) may exist between the Black and J. Friemel wells. This fault
was described as having an offset of as much as 450 feet at the basement,
with the Black well being on the upthrown side. The offset decreases
upsection to about 100 feet at the top of the Tubb. SWEC concluded that
there was "no associated offset above the Upper Clear Fork." Similar
faults are known to exist elsewhere in the Palo Duro Basin (refer to the
Deaf Smith EA Figure 3-25) and the Deaf Smith EA states that "well
control and seismic reflection are such that undetected faulting could
exist" at the site (Section 3.2.5.1).

In the December 3 letter, SWEC assumed that the fault did not extend
northwestward to the Deaf Smith site, based on an absence of any
dislocation of the basement or Wolfcamp on the seismic-reflection
profiles for lines "A," "O" and "R" (refer to Long, G. J., Associates,
Inc., 1983: Interpretation of Seismic Reflection Data Central Palo
Duro Basin). An examination of the well locations and seismic line "R"
showed that such a fault would have to cross the line in order to pass
through any portion of the site. Because of potential effects on various
modeling and site-characterization activities, any faults within the site
vicinity should be thoroughly considered and examined. With this in
mind, ONWI's independent technical review was initiated on December 11,
1984. As a result of this review, ONWI requested that SWEC submit an
expanded version of the letter, with all background information and
supporting figures, which could be used as a reference for the final Deaf
Smith EA (see attached letter from A. C. Funk and W. E. Newcomb to
E. M. Washer dated February 1, 1985).

Visitors' Entrance: 1375 Perry Street, Columbus, Ohio
Telephone (614) 424-5674 - Telex 24-5454



J. A. Sherwd-n 2 March 22, 1985

On February 27, 1985, SWEC submitted the expanded letter report (see
attached letter from D. S. Pierce to A. C. Funk). In this letter report,
SWEC was able to update its interpretation by the addition of recently
released geophysical well-log data from the Hudson Resources/Taylor No. 1
well. The information from the Taylor well was consistent with the
earlier SWEC interpretation. SWEC reiterated its conclusion that:

A fault (or faults) may exist between the Black and J. Friemel
wells and the Taylor and Friemel wells.

* Fault displacement may be as much as 450 feet at the basement, but
apparently decreases upward and dies out before reaching the top
of the Upper Clear Fork.

* Such a fault, indicating Pennsylvanian and early Permian
deformation, is consistent with current analyses of the area's
tectonics, and is not surprising.

On the basis of the new well data, SWEC also concluded that:

* The Black and Taylor wells appear to be on the strike and,
therefore, a fault. between those wells and the J. Friemel well
would most likely strike northwest.

e Since "the Black and Taylor wells were probably targeted" at the
inferred fault, the fault may be located "a short distance to the
southwest" of each of those wells.

SWEC illustrates these points on Attachment 3 (SWEC Sketch No. 134697-67-
A-1) of the February 27 letter report. This sketch shows the projected
fault crossing into the site at about the midpoint of the eastern site
boundary.

Suggested Actions

With respect to the conclusions above, ONWI recommends the following
actions:

* Modification of Deaf Smith EA

1. Revise Figure 3-25 (SWEC Sketch 13697-45B-2) to show the trace
of the fault.

2. Discuss the fault and reference the February 27, 1985, SWEC
letter report in Section 3.2.5.1 entitled "Faulting". To be
complete, alternative explanations, such as folding or
localized change in dip, would be discussed here also.

* Appropriate individuals from SRPO and ONWI should meet to discuss
possible efforts to confirm the presence or absence of the
inferred fault. These efforts could include:

1. Having SWEC make inquiries of Pennzoil, Hudson Resources and
other private parties to see if they would consider letting
SWEC look at (not copy) their seismic data.
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2. Reprocessing of existing seismic reflection data from lines
"A," "O." and "R".

3. During site characterization, running seismic lines across the
projected trace of the fault to the east and southeast of the
site. (If the fault extends to within about 1/4 mile of the
site boundary, currently planned 3-D seismic reflection
combined with the perimeter stratigraphic confirmation
boreholes should indicate its presence.)

Please provide ONWI with technical
you have any questions or comments,
Extension 4118.

direction regarding this matter.
please contact Al Funk at

If

Wayne A. Ca iener
Program Manager

WAC/ACF:cr

In triplicate

Attachments: 1) Letter, D. S. Pierce (SWEC) to A. C. Funk (ONWI),
December 3, 1984

2) Letter, A. C. Funk and W. E. Newcomb (ONWI) to
E. M. Washer (SWEC), February 1, 1985

3) Letter, D. S. Pierce (SWEC) to A. C. Funk (ONWI),
February 27, 1985

cc: J. Jones, SRPO
S. Buchanan, SRPO

WBS #1.3.3.2.2
ONWI-021-85-0017
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The geophysical logs that we ran in the Pennzoil/Black No. 1 well revealed
formation depths in the lower stratigraphic section that range from about
450 feet shallower (Precambrian) to about 100 feet shallower (Tubb) than
we anticipated from regional trends and from the SWEC/J. Friemel No. 1
well (Regan and Murphy, 1984). Gustavson and Budnick (in press, Figure 3)
mapped basement at the Black well location as a downfaulted block, about
750 feet deeper than subsequently encountered in the well. From the new
well data, we conclude that one or more fault (s) must exist between the
Black and J. Friemel wells, that the Black well is on the upthrown side,
and that there is no associated offset above the Upper Clear Fork.

The Black well is less than 3 miles from SWEC's "A" "O" and "R" seismic
reflection lines. None of these profiles show any dislocation of the
basement or the Wolfcamp in this area. Although we cannot determine the
trend or extent of the fault, these profiles indicate that it does not
extend northwestward to the Deaf Smith site.

We did not expect to find a structural offset as great as 450 feet at this
location. However, we have long recognized the uncertainties that remain
concerning deep structures near the site. The following statement is made
about SWEC's fault studies, in Section 3.2.5.1 of the Deaf Smith EA:

1... faults offset the Precambrian basement by as much as
300 meters (1,000 feet). Displacement decreases upward
and dies out within the Permian strata. The youngest beds
offset are Upper Clear Fork. No faults have been identified
in the immediate vicinity of the Deaf Smith site, although
well control and seismic-reflection coverage are such that
undetected faulting could exist there"

Because of its age, the fault does not represent a potential for tectonic
instability. Although it may affect deep-basin ground-water flow paths, it
does not affect the San Andres Formation. Presumed structural traps have
lately attracted petroleum exploration interests in this area. However, no
wildcat wells have yet been successful. Dr. Rose, in SWEC Report No. 13697-
G112K-lB, concludes that, insofar as the area is in a geothermal cool spot
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and is not on a regional petroleum migration pathway, the chance of

developing commercial production is remote.

If the Deaf Smith site is selected for site characterization, structural
investigations should continue.

Douglas S. Pierce
Assistant Project Manager
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February 1, 1985

Stone & Webster Engineering Corporation
Post Office Box 2325
245 Summer Street
Boston, Massachusetts 02107

Attention Mr. Everett M. Washer

Gentlemen:

REVIEW COMMENTS ON LETTER REPORT "PERMIAN BASIN-GEOLOGIC PROJECT
MANAGER," OPBST-1203

On December 3, 1984, the subject letter report was sent to ONWI by
D. S. Pierce. This letter report concludes that a fault is present
between the Black and J. Friemel wells. The proximity of the postulated
fault to the Deaf Smith site has a significant potential impact to site
characterization planning and licensing documents. ONWI has completed a
technical review of the subject letter report and as a result of this
review, we request the following:

1. Expand the letter report so that the background to the fault
interpretation is clear.

2. Discuss other possible explanations for the stratigraphic offsets.
This should include folding and/or localized increase in dip of
bedding. Discuss the rationale for dismissing such alternative
interpretations.

3. Althouth SWEC concludes that, based on the seismic profiles, the
fault does not extend northwestward to the site, a close examination
of the locations of seismic lines "A," "O," and "R," and the Black
and J. Friemel well locations indicates that a north to northwest
trending fault close to the Black well could miss or cross the "R"
line at the east end (making detection difficult). Such a fault
could cross or closely approach the northeast corner of the site.
Please discuss this possibility.

4. An examination of regional structural trends indicates that the trend
of such a fault would most likely be to the northwest. Please
discuss the probable trend of the fault.

F1 es
n Files

FILE COPY
BPSID-21 (2182)
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5. This report should be accompanied by a map that illustrates those
items referred to, specifically the relevant boreholes, seismic
lines, and Deaf Smith site, thus making graphically clear why the
report's limited conclusions appear reasonable.

6. Refer to those Figures which illustrate the regional trends against
which the No. 1 Black section appears anomalous. A tabulation of
expected versus observed depths should be added for reference.

7. Please address the following independent review comments:

o What is the depth uncertainty for the Precambrian pick in the
Black No. 1 well? Do granite wash and a thick weathering layer in
the Precambrian itself influence the ability to pick the top of
the Precambrian?

o What is the depth uncertainty for the Precambrian expected depth?
The G. J. Long Report (page 8) notes poor quality for Precambrian
reflections and uses a phantom horizon for much of the
interpretations. A general conformation for the Precambrian
surface is obtained, but depths would seem to carry more than the
normal uncertainty if the phantom horizon is carried very far. An
uncertainty of one cycle in picking the phantom horizon
corresponds to about 150 to 180 feet. The J. Friemel well bottoms
within the granite wash and does not enter Precambrian basement.
There are no wells reaching basement near the seismic lines "A,"
"0," or "R," so there is no nearby well control on the Precambrian
surface. The closest well control seems to be 6 or 7 miles to the
northeast.

o The Hudson Resources Inc. Taylor #1 well, located in a section
adjacent to the proposed site, reached basement. Logs from this
well - when available later this year - may provide additional
insight into the structure in the vicinity of the site.

Please keep in mind that SWEC's revised and expanded letter report will
most likely be used as a reference in the final Deaf Smith EA. Work
performed as a result of this request should be charged to the Basin
Structure work packages.

If you have any questions, please call Al Funk at (614) 424-4118.

Sincerely,
OPIC-IAL SiGTr_ 'Y

,, /. WALTER E. XEi'JCOhB 'iL
Alan C. Funk Walter E. Newccmb, Ph.D.
Permian Basin Coordinator Senior ProJect Manacer
Geotechnical Department Geotechnical Department

ACF/WEN:cr

cc: D. S. Pierce
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Office of Nuclear Waste Isolation J.O. No. 13697

Battelle Memorial Institute OPBST-1256

505 King Avenue

Columbus, OH 43201

RESPONSE TO COMMENTS ON OPBST-1203

PERMIAN BASIN - GEOLOGIC PROJECT MANAGER

This letter is in response to the February 1, 1985, letter from you and
Dr. Newcomb to Mr. Washer, in which you commented on my letter of December 3,

1984 (OPBST-1203).

Your reference to OPBST-1203 as a "letter report" is inaccurate. It does not

report any specific work performed by us, nor was it prepared according to our

project procedure governing reports. It is simply a letter, the intent of

which was to inform you of the structural implications of data from the recently

completed Pennzoil/Black No. 1 well.

We do not agree with your contention that the existence of a fault near the site

". . .has a significant potential impact to site characterization planning

and licensing documents." The Palo Duro Basin was actively forming during the
Pennsylvanian and Early Permian, and associated faulting is to be expected.

Although we have not previously identified faults near the site, we have long

recognized that deep faults may exist there. Our plans for site characteri-
zation have always addressed this question (refer, for example, to Mr. Washer's

letter OPBST-200 to Dr. Brunton, on November 19, 1981).

We inferred a fault between the Black and J. Friemel wells because of dip rever-
sals on the deeper formations and possible thickening of the Pennsylvanian

System. (Thickening cannot be confirmed because the J. Friemel well did not

reach basement.) This interpretation is consistent with our approach to struc-

tural interpretation throughout the Basin. We also are aware that much or all

of the recent oil-exploration interest in the area has been directed at fault

traps.

As you have pointed out, other interpretations are possible. A fold could

explain the observed geometry, as could several parallel, evenly spaced faults

with individually small offsets.

Our interpretation is a working hypothesis, based on limited data. No amount
of discussion will verify or disprove that or any other hypothesis until more

and better data are obtained.

Since our letter of December 3, we have acquired copies of logs from the Hudson

Resources/Taylor No. 1 well. The attached tables and maps show very similar
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elevations and thicknesses for the formations encountered in the Black and
Taylor wells. Thus, those wells are virtually on strike, and any structure
between them and the J. Friemel well most likely strikes northwest. Insofar
as the Black and Taylor wells were probably targeted at a fault, we believe
it reasonable to assume that the fault connects those wells or lies a short
distance to the southwest. Information from the Taylor well is consistent
with our earlier interpretation that the youngest recognizable offset is of
the top of the Tubb. The San Andres is not involved.

The basement "pick" from the logs in the Black and Taylor wells is clean.
It corresponds (downward) to a sharp decrease in gamma radiation, an increase
in resistivity (to infinity), and increased and uniform values from the sonic
and density logs.

Basement depths expected from the seismic reflection interpretation of
G.J. Long & Assoc. (SWEC Document 13697-G112G-1B, Map DSD-104) are about
450 feet greater than encountered in the Black and Taylor wells. As you have
pointed out in your comment, the Precambrian is not a good reflector. Further-
more, the seismic reflection specifications were intended to focus on the eva-
porite section (at about 3,000 feet deep), not basement (at about 8,000 feet
deep). The new wells have demonstrated that considerable error can accumulate
at points distant from well control.

A northwest-striking fault separating the Black and Taylor wells from the
J. Friemel well would cross the "R" or "" seismic lines. G.J. Long & Assoc.
interpreted no faults on those lines, nor do we see any. Because of the poor
quality of the deep reflectors, however, we do not consider that an adequate
basis for rejecting the fault hypothesis.

In order to test that hypothesis and upgrade the analysis generally, it would be
appropriate to reprocess the existing seismic reflection data and to contract a
seismic stratigrapher experienced in the local seismic stratigraphy, to interpret
the data. When site characterization gets underway, we recommend running re-
fraction surveys along certain of the old reflection lines and in conjunction
with new lines that are run as part of this program. This will provide a more
accurate basis for factoring in velocity variations in the Ogallala/Dockum.

I trust that this is responsive to your comments. If you have any questions or
further comments, please call me.

Douglas S. Pierce
Assistant Project Manager

DSP:SL

STONE & WEBSTER A



LIST OF ATTACHMENTS

1. Formation Elevations (table)

2. Formation Thicknesses (table)

3. Inferred Fault near Deaf Smith Site
(Sketch 13697-67-A-1)

4. Elevation of Precambrian Surface
(Sketch 13697-67-B-1)

5. Elevation of the Pennsylvanian System
(Sketch 13697-67-C-1)

6. Elevation of the Wolfcamp Series
(Sketch 13697-67-D-1)

7. Elevation of the Tubb Formation
(Sketch 13697-67-E-1)

8. Thickness of the Pennsylvanian System
(Sketch 13697-67-F-1)

9. Thickness ofthe Wolfcamp Series
(Sketch 13697-67-G-1)
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Attachment 1

FORMATION ELEVATIONS

SWEC/J.
Friemel No. I

Pennzoi v
Black No. I

Hudson Resources/
Taylor No. 1

K.B.
Dockum
Dewey Lake
Alibates
Salado
Yates
U. Seven Rivers
L. Seven Rivers
Queen/Grayburg
U. San Andres
L. San Andres
Glorieta
U. Clear Fork
Tubb
L. Clear Fork
Red Cave
Wichita
Wolfcamp
Pennsylvanian
Precambrian
(Bottom of well)

Actual

4,0250)
3,631
2,929
2,837
2,812
2,745
2,677
2,531
2,399
2,137
1,657
1,007

382
-123
- 357
-677

-1,228
-1,557
-2,773

( -4,257)

Actual

3,978
3,694
3,001
2,907
2,876
2,804
2,736
2,602
2,412
2,212
1,738
1,097

498
-9

-219
-534

-1,081
-1,390
-2,579
-4,086

(-4,238)

Expected(2)

2,850
2,825
2,760
2,690
2,550
2,350
2,150
1,700
1,025

400
-125
-400
-750

-1,325
-1,575
-3,000
-4,600

Actual

4,02 3)
N.R.
N.R.
N.R.
N.R.
N.R.
N.R.
2,659
2,463
2,287
1,814
1,179

575
83

-139
-441
-979

-1,323
-2,547
-4,057

(-4,978)

Expected(2)

(
2,840
2,815
2,750
2,680
2,540
2,340
2,140
1,650
1,050

425
-100
- 375
- 725

-1,300
-1,500
-3,000
-4,500

NOTES: (1) Elevations in feet (msl)
(2) Expected depths based on Regan
(3) Not recorded

and Murphy, 1984, Figs. 4 through 10, 13, and 14.



Attachment 2

FORMATION THICKNESSES

SWEC/J.
Friemel No. I

PennzoiV
Black No. I

Hudson Resources/
Taylor No. I

Dockum
Dewey Lake
Alibates
Salado
Yates
U. Seven Rivers
L. Seven Rivers
Queen/Grayburg
U. San Andres
L. San Andres
Glorieta
U. Clear Fork
Tubb
L. Clear Fork
Red Cave
Wichita
Wolfcamp
Pennsylvanian

Actual

702(1)
92
25
67
68
146
192
202
480
650
625
505
234
320
551
329

1,216
> 1,484

Actual Expected(2) Actual

693
94
31
72
68
134
190
200
474
641
599
507
210
315
547
309

1,189
1,507

Expected(2)

(
25
65
70

140
200
200
450
675
625
525
275
350
575
250

1,425
1,600

196
176
473
635
604
492
222
302
538
344

1.224
1,510

. 25
65
70
140
200
200
490
600
625
525
275
350
575
200

1,500
1,500

NOTES: (1) All values in feet.
(2) Expected depths based on Regan and Murphy, 1984, Figs. 4 through 10, 13, and 14.
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AGENDA FOR THE

ESF DESIGN STATUS AND INTERFACE MEETING

AT THE OFFICE OF NUCLEAR WASTE ISOLATION (ONWI)

IN COLUMBUS, OHIO ON APRIL 11, 1985

IN THE PROGRAM CONTROL CENTER (ROOM 13-6-080)

PARTICIPATING ORGANIZATIONS: ONWI, Fluor/Morrison-Knudsen (Fluor-MK),

SRPO, Parsons Brinckerhoff/PB-KBB (PB/PB-KBB),

Golder, and Parsons-Redpath (P-R)

8:30 am - 9:00 am Opening Remarks SRPO/ONWI

9:00 am - 10:00 am Initial Discussions on the ESF

Shaft Instrument Program

Golder

10:00 am - 11:00 am

11:00 am - 12:00 pm

ONWI Recommendation for the ESF/

Repository Location

Discussion of ESF Testing Program

Relative to the Initial ESF

Underground Layout

M. H. Farzin

H. N. Kalia

12:00 pm - 1:00 pm LUNCH

1:00 pm - Working Level Conceptual Review

of the 60% Issue of the ESF

Preliminary Design

PB/PB-KBB

NOTE: After this initial discussion conceptual comments will be requested from

all participants by April 29, 1985. 30 sets of the drawings and

specifications will be distributed.


