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Mr. H. E. Lefevre, MS-623ss
Geotechnical Branch, W%?GT
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U.S. Nuclear Regulatory Commi!
Washington, DC 20555

Lawrence Uvermore National Laboratory
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I May 30, 1986

SUBJECT: Natural Resources in the BWIP Area

References:

(a). WMGT Document Review Sheet, dated 5/9/1986. (Typos corrected.)
(b). Letter Report Galster to Chung, dated 3/22/1986. (Three pages.)

Dear Mr. Lefevre:

Attached herewith, please find two referenced items for your information.
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If you have any questions, please let us know.

Sincerely yours,

Dae H. (Danny) Chung
Leader
NRC Waste Management Projects

DHC/ic

cc: M. E. Blackford, WIGT
J. S. Trapp, WMGT
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WMGT DOCUMENT REVIEW SHEET

FILE NUMBER: 413.2

DOCUMENT: "Stratigraphy and Hydrocarbon Potential of the Northwestern
Columbia Basin Based on Recent Drilling Activities", by N.P.
Campbell, BWI-TI-265, September 1985

REVIEWER: H.E. Lefevre and the LLNL Nuclear Waste Management Projects
seam

DATE REVIEW COMPLETED: 5-9-86

DATE APPROVED: N/A

SIGNIFICANCE TO WASTE MANAGEMENT PROGRAM:

The report discusses several matters that are relevant to the characterization of BWIP's
Reference Repository Location (RRL). One is the discovery (non-commercial) of gas in
deep wells of Shell Oil Company, which sharpens the question of natural resources that
may be a potentially adverse condition at the RRL. A second related matter is the
source of the methane (natural gas) that has been reported by BWIP in basalt ground
water. A third matter is the question of whether the anticlines, which are seen at
surface in basalt, replicate structures in the sub-basalt rocks. Finally, the report
provides information on several topics that are the basis for comments made by the NRC
staff on the BWIP Draft Environmental Assessment.

BRIEF SUMMARY OF DOCUMENT:

The "recent drilling activities" in the title of the document refers to four deep wells
drilled by Shell Oil Company, beginning in 1980. Rockwell International engaged
consultant Campbell to review the records on the three wells that were then on open file
at the Washington Division of Geology and Earth Resources. Records on the fourth well
were open filed April 14, 1986, and Campbell will review these to complete the task for
Rockwell.

All wells yielded some gas, and one, drilled near Yakima, was nearly commercial.
Further, the wells indicate that the sub-basalt rocks contain the four elements needed
for hydrocarbon accumulation: source beds, reservoir beds, sealing beds and traps. The
report concludes that a commercial gas field is apt to be discovered, someday, in the
basalt-covered area of the Columbia Basin. When that day will come is not known. At
present, there is no exploration for gas, because of the commercial failure of the Shell
wells. Future exploration will probably be centered, as in the past, on known anticlines:
these are the only proven traps; they can be identified at surface; and presently available
geophysical methods are ineffective in locating other kinds of traps in sub-basalt rocks.
The report considers the Pasco basin to be relatively unattractive for exploration.

The wells show that gas may or may not be present in a given basalt interbed.
Presumably the gas comes by slow leakage upward from the sub-basalt source beds. This
process may also account for the gas found in deep water wells of the Columbia basin.
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With a single exception, the sub-basalt rocks, penetrated by the wells, are correlated by
Campbell with the rocks exposed beyond the edge of the basalt, which is 30 miles west-
northwest of the wells. The rocks are stream and/or volcanic deposits of Tertiary age.
The single exception is a section of marine, carbonaceous shale and limestone below
13,610 feet in 1-29 Bissa well that is considered to be Cretaceous in age. If this unit
thickens elsewhere in the Columbia basin, there is a possibility of oil accumulation.

All four wells are located on east-trending anticlines. The 1-29 Bissa well is located on
an anticline where it is intersected by the south-trending Naneum Ridge-Hog Ranch cross
fold. This well is structurally higher than the other wells, both in the basalt and in the
sub-basalt rocks. The author concludes that the cross-fold, seen at surface in the basalt,
replicates the structure in the sub-basalt rocks.

PROBLEMS, DEFICIENCIES OR LIMITATIONS OF REPORT:

Some of the maps and graphs have a problem in common with many similar Rockwell
products; the source of the information is not provided. An example is Plate 1, page 22,
in which the source for the generalized geologic map (the key map in the document) is
not provided on the plate or in the text. Table 3 presumably represents the author's
formation picks from the well records, but that is not clear from table or text.

The main conclusions in the report appear to be well supported, but some of the rationale
behind the interpretation of the 1-29 Bissa well as "confirming a pre-basalt high aligned
with the Naneum Ridge cross-structure" (page 27) appears questionable: (1) the
thickening of Roslyn formation thickness in the 1-29 Bissa well (Fig. 5) is out of keeping
with this interpretation and with the thinning of four other formations; (2) the
application to the 1-29 Bissa well of Roslyn formation thickness at Cle Elum, 40 miles
away (page 27) appears dubious: a unit of continental origin, like the Roslyn, can vary
greatly in thickness over such a distance; and (3) several relationships suggest that the
1-29 Bissa well is high, structurally, compared with the other three wells. However, the
structural relief need not be assigned to the Naneum Ridge-Hog Ranch cross-fold, as
indicated by the author; the relief might be attributed to the Whiskey Disk-Frenchman
Hills anticline which is also present at the well site. Further, an "alignment" of a pre-
basalt high can not be justified, because only one point can be fixed and the orientation is
not known.

ACTION TAKEN: N/A

ACTION RECOMMENDED:

The review and interpretation of well records centered on the section of sub-basalt
sedimentary rocks. A similar review and interpretation of well records for the upper
portions of the wells, in the basalt section, could provide information of use in
understanding the geologic setting of the RRL. Also, insights could be gained about the
nature of the Cold Creek barrier, which is about 20 miles east of the south end of, and
appears to parallel, the south end of the Naneum Ridge-Hog Ranch cross fold. (The Cold
Creek barrier is a geologic feature, of uncertain nature, that strongly influences the
hydrologic system of the Pasco basin). Such a study could be efficiently done by
Rockwell geologists, who are experienced in correlating basalt units by well records.
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Portions of the report deal with matters that were the basis for NRC staff comments on
the BWIP Draft Environmental Assessment. For future reference, these comments are
linked to portions of BWI-TI-265 in the table below.

NRC COMMENT TOPIC BWI-TI-265

No. Page Page No.

Major Comment

5 7,8 Hydrocarbon resource 47,48,51
potential

Detailed Comments

3-1 16 Mineral resources 47,48,51

5-5 41 Mineral resources; 45,1 2
sealing interbeds in
large diameter boreholes

6-52 90 Hydrocarbon traps, use 47 i 3
of magnetotelluric
method

6-53 91 Methane (i.e. natural gas) 44,45,47,48
ground-water samples

6-54 91 Methane (i.e. natural gas) 47,48,51
in the Pasco Basin

6-56 92, and Methane (i.e. natural gas) 47,48, 51
6-58 93 in the RRL

6-72 99 Gas as a problem in handling 51,p2
water inflow into excavated
openings

6-93 110 Radiolysis of gas affecting 51, ¶ 2
(I 2) radionuclide solubility
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RICHARD W. GALSTER - -

Consulting Engineering Geologist 18233 - 13th Avenue Northwest
Seattle, Washington 98177
Telephone: (206) 542-2596

May 22, 1986

Dr. Dae H. Chung
Lawrence Livermore National Laboratory
Nuclear Systems Safety Program L-196
P. 0. Box 808
Livermore, CA 94550

Dear Dr. Chung:

This report is in response to a task verbally assigned to me by Mr. H.
L. McKague of your staff on 8 May 1986. The task was to make contact with
William Lingley of the Washington Department of Natural Resources and
attend, if possible, a meeting of the Northwest Petroleum Association where
he was scheduled to make a presentation on petroleum potential of the
Columbia Basin.

The following comments are based on my discussions with Wlllam S.
Lingley, Jr. on 9 May 1986 and his formal oral presentation of a paper at
a meeting of the Northwest Petroleum Association held in Olympia,
Washington, on 15 May 1986. Mr. Lingley is currently Deputy Supervisor Pf
Oil and Gas, for the Washington State Department of Natural Resources,
Division of Geology and Earth Resources (DGER). He has had many years of
experience in petroleum geology all over the world, but is new to the
Pacific Northwest and its somewhat unique geology. The title of his paper
was "Some Comments on the Oil and Gas Potential of the Hanford Area" and
was co-authored by Tim Walsh, also of the DGER. Some of the catalyst for
the paper apparently resulted from Lingley's review of a Rockwell report
authored by Newell Campbell on "Petroleum Assessment of Northeast Columbia
Basin." Lingley considers this paper an excellent stratigraphic analysis,
but not a petroleum reserves analysis.

Lingley prefaced his formal presentation by-the statement that
essentially nothing is known about the petroleum potential of the Columbia
Basin. The few wells which have penetrated through the thick basalt cover,
greater than 12,000 feet In the center of the Basin, have all encountered
non-marine Paleogene sediements. These rocks he considers "thermally
mature" from the standpoint of burial history but "texturally immature" due
to their rapid deposition and considers them "poor" reservoirs. He sug-
gests that three periods of uplift may have influenced development of
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stratigraphic traps. but that the basin was not subject to peak gas genera-
tion during uplift periods. He considers the Basin to have been rapidly
subsiding during Grande Ronde time.

Lingley considers three types of structural traps available: faulted
monoclines (anticlines), doubly plunging anticlines, and low magnitude open
folds. He believes that surface structures are basement related and not a
result of decollment. Recent permits to Shell for acquisition of seismic
data east of the Pasco Basin are likely to investigate the open type
structures.

With respect to the "shows" of oil and gas, Lingley indicated that in
recent years, four wells have had gas shows. The most recent is Shells
BN1-9 (Saddle Mountains) which recovered 3100 MCFGPD from 13,400 feet at a
pressure of 3,965 psi. It also recovered a "fully mature condensate", not
an oil, apparently in small quantities. However, the well did not pene-
trate completely through the basalt and a minor repeat of section low in
the well is indicated. Further west the Bissa Well 1-33 encountered some
gas "kicks" in the Swauk/Chumstick section though poor reservoir conditions
were indicated with depth. Lingley believes some Cretaceous marine rocks
may be present in this section, however, he believes that more evidence of
liquids should have been seen in these tests if there were good oil
prospects.

Presenting a series of possible Individual reservoirs, mainly
structural traps based on known mapped structure, Lingley made some
extremely speculative "guesstimates" of gas reserves based on broad
assumptions of porosity and pressure and using a complex formula with
essentially no data. He estimates that gas reserves per field could range
from 40 BCF to 1 TCF indicating such reserves as not being economically
feasible to develop.

During the question period, which followed formal presentation, S. P.
Reidel (Rockwell) complimented Lingley's approach, but disputed his inter-
pretation of rapid Basin subsidence during Grande Ronde time, citing evi-
dence for slow subsidence. Reidel also emphasized the segmented character
of the Yakima folds and noted that the Rattlesnake gas field is actually on
a small anticline on the north side of the main Rattlesnake structure and
thus may be quite limited. This would perhaps account for the low pres-
sure (5 psi) encountered.
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Comment: I consider Mr. Lingley a world class petroleum geologist, who,
though new to the Northwest is rapidly gaining a feeling for the somewhat
unique geology here. His approach to assessment of petroleum potential
comes from many years of making appropriate decisions regarding expensive
field development as opposed to the frequent speculative and academic
approach often encountered in the Northwest.

Q

Richard W. Galster
Consulting Engineering Geologist


