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REPORT OF 1987 MEETING OF THE 83RD CORDILLERAN SECTION,
GEOLOGICAL SOCIETY OF AMERICA, AT HILO, HAWAII

Between May 20-22, 1987, I attended numerous sessions of the 83rd Annual
Meeting of the Cordilleran Section of the Geological Society of America (GSA)
at the University of Hawaii, Hilo. Although my primary focus was on
BWIP-related papers presented at the Fourth Columbia River Basalt Symposium, I
did attend selected sessions of the Symposium on Geologic Hazards and an
Environmental Geology session dealing with the Nevada (NNWSI) Site.

In addition to the May 20-22, 1987 technical sessions, I
to participate in the May 23-24 GSA-sponsored "Volcanoes
Hawaii" Field Trip. Although not directly analogous, of
Columbia River Plateau flood basalts, knowledge acquired
diversity and the nonpredicability of hazards associated
processes is directly applicable to NMSS's evaluation of
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the BWIP program.

Rather than prepare numerous, separate write-ups on each of the
individually-attended sessions, I have elected to consolidate and present my
impressions on those geological-geophysical subjects of direct relevance (from
my perspective) to the Reference Repository Location at the Hanford Site,
Washington. For those who may be interested in specifics beyond those included
in this report, I have attached the Technical Sessions Program for reference.
Attended sessions are noted by an asterisk. The inquirer may wish to consult
the session abstracts which are available in my office. For those sessions I
have personally attended, I will attempt to provide additional comments as
requested.

BACKGROUND

Many of the approximately fifty Columbia Plateau-related papers were presented
by the Department of Energy (DOE) and its contractor, Rockwell Hanford
Operations (RHO). Although a number of papers dealt with non BWIP-specific
subjects topics such as physical volcanology or with geographic areas either
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at, or beyond, the Columbia Plateau margins or otherwise remote from the
Hanford Site, a significant number of papers did address subjects of
geotechnical relevance to the high-level waste program. As a result of the
BWIP stop-work order, with few exceptions (namely hydrologic and seismic
monitoring), no original field work has been conducted in the BWIP site area
for the past 1 years. Although much of the material presented by DOE and its
contractors had been submitted to the NRC previously either in the form of
reports or meetings or in telephone conversations, considerable additional
information, described later in the report, was acquired principally through
scheduled sessions and non-scheduled group discussions. Talks given by other
than those associated with the BWIP program were extremely useful, especially
those whose observations and suggestions differed from those of investigators
associated with the BWIP program.

OBSERVATIONS

Rate of Deformation - This issue, which bears upon the long-term stability of
the RRL, was addressed (or implied) by a number of DOE-associated workers and
by Dr. Robert Bentley of Central Washington University (CWU), Ellensburg.

(1) Steve Reidel of RHO (Abstract No. 136148) - The author
is strongly convinced that anticlinal deformation in the Yakima Fold
Belt (citing thinning of basaltic units across the folds as his
bases) has remained relatively constant, rather than episodic, since
pre-Columbia River Basalt (CRB) time through the present. He
indicated (in an after-hours session with Robert Bentley of CWU) that
this thesis is supported by his colleagues, Terry Tolan and Mike
Hagood of Rockwell Hanford Operations (RHO) and by James Anderson of
Pomona College. According to S. Reidel, additional support is
claimed through seismicity studies conducted by another RHO worker,
Alan Rohay (see Abstract No. 136144). Indeed, papers delivered by
S. Reidel's colleagues seem to support this conclusion.

(2) Michael Hagood of RHO (Abstract No. 134656) - Mr. Hagood's work
along a portion of the Horse Heaven Hills suggests that the timing
and rate of growth of the Horse Heaven Hills is similar to that found
in other Yakima folds within the central portion o the Columbia
Plateau.

NOTE: Of particular interest to the observer were Mr. Hagood's
after-paper discussion period statements that (1) the data does not
permit determination of post-Columbia River Basalt deformation and
(2) the deformation curve is, for the most part, extrapolated, and is
based upon very little hard data.

(3) Robert Bentley of CWU (Abstract No. 125540) - Dr. Bentley's paper
was perhaps the most interesting of those presented as far as
relevance to the BWIP program. Highlights of his paper include:
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(a) Frenchman Springs Member (FS) of the Wanapum Basalt suggests
8 or 9 mappable units. (NOTE: The DOE's Final Environmental
Assessment of June, 1986, Figure 3-6, lists only 6 flows).

(b) No thinning of the Frenchman Springs across the anticlinal
ridges (including the Umtanum, Saddle Mountains and the Hog
Ranch-Naneum Ridge structures). This is based upon isopachs of
five FS flows (Ginkgo through Sentinel Gap). Construction of
the isopachs in turn is based upon approximately 100 complete
measured sections in the study area including about 50 across
the Hog Ranch-Naneum Ridge axis.

(c) No reflection of uplift and deformation of the Yakima structures
during FS time.

(d) Thickness variations are as great in the synclinal areas as near
the anticlines.

(e) Local thinning of the units that occurs near Sentinel Gap and
Priest Rapids is probably random and not necessarily related to
deformation during FS time.

(f) Dr. Bentley expressed the opinion that fold deformation occurred
much later, based upon field evidence mapped in his study area,
than is usually stated by others.

NOTE: Dr. Bentley's thesis (that no thinning is observed across the
anticlinal ridges during FS time) is in direct disagreement with that
of RHO. This disparity resulted in many spirited Bentley-Reidel
discussions both during the formal sessions and in post-session
informal groups.

Although a portion of Dr. Bentley's study area is coincident with
that of BWIP's (e.g., Umtanum Ridge-Priest Rapids Dam area) most lies
in areas not mapped by BWIP. Conversely, much of the BWIP study area
has probably not been studied in detail by Dr. Bentley. The strong
differences in opinion may have been subdued considerably if the
workers had had an opportunity to study the other's field evidence.

(4) Newell Campbell of Yakima Valley College (Abstract No. 134653) -Dr.
Campbell suggests that pre-basalt rocks encountered in the Shell Oil
Company wells (Yakima Minerals, Bissa, and Saddle Mountains) can be
generally correlated with rocks found along the Columbia River basalt
margin and that few pre-basalt faults extend into the Columbia River
basalt along the northwestern margin. Campbell suggests that the
basalt thins across the Leavenworth-Hog Ranch structure, thus
indicating that this feature was active during the Miocene.
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NOTE: During the discussion session Dr. Campbell indicated that he
was not certain that the granite encountered in the bottom of the
Shell Oil Company's Saddle Mountains well was in place, feeling that
it may have been a transported boulder.

Faulting - The issue of faulting, especially the amount, timing (including the
age o ast movement) and location was not addressed to any detail. However,
as in the case of the rate of deformation, the issue was debated on several
occassions, as described below, by Steve Reidel of RHO and by Bob Bentley of
CWU.

(1) Steve Reidel of RHO (Abstract No. 136148) - Discussion following
S. Reidels's talk included the following:

(a) Pasco Basin may represent an old graben that subsided during CRB
time.

(b) Rattlesnake Mountain fault is high-angle reverse.

(c) Faults noted in the deep hydrocarbon test wells of Shell are
"small" with no major repeats noted. These faults are steep,
almost vertical.

(2) Robert Bentley of CWU (Abstract No. 125540) - Dr. Bentley has mapped
extensive thrust faulting of the Frenchman Springs flows in the
Yakima River Gorge.

NOTE: In an after-hours informal group discussion, Dr. Bentley cited
field evidence suggesting that the Umtanum thrust in the vicinity of
the Priest Rapids dam may be of pre-Pomona (Saddle Mountain
formation) age. This s based upon a conglomerate overlying the
faults which are, in turn, overlain by the Pomona flow (age of 12
million years).

Tectonics - Several papers of considerable interest were delivered as follows:

(1) Don West of Golder Associates at Redmond, Washington (Abstract No.
135650) - Mr. West had been involved in investigating the Wenas
Valley fault (normal fault or gravitational sliding cutting Holocene
(?) alluvial fan debris) for the Hanford Reservation's nuclear power
plant, the Washington Public Power Supply System, in the early
1980's. This northwest-trending, four-kilometer-long scarp is
located in the Wenas Valley on the southwest flank of the Umtanum
anticline, some 40 miles northwest of the RRL. Reconnaissance
investigations by Golder Associates topographic feature. No
trenching, boreholes or other subsurface investigations were
conducted to verify the preferred (gravity-induced feature) model.
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NOTE: The NRC's Office of Nuclear Reactor Regulation's WPPSS No. 2
Safety Evaluation Report of August, 1982 (see NUREG-0892, Supplement
No. 1, page 2-13) agreed with the WPPSS position that "the Wenas
Valley features are more likely to have been the result of gravity
rather than tectonics

Interpretation of the USGS's recently-flown (1987) SLAR imagery,
coupled with discussion with workers familiar with the area, such as
Dr. Bentley of CWU may provide additional insight into this matter.

REMARKS: The Wenas Valey fault was identified by C. E. Glass in 1977
through remote-sensing techniques (using LANDSAT imagery and aerial
photography). Since the Umtanum Ridge anticline extends into the RRL
vicinity, I would suggest that the Wenas Valley area (1) be examined
upon availability of the recently-flown USGS SLAR data and (2) be
discussed with Dr. Robert Bentley of CWU. Perhaps Dr. Bentley has
additional information bearing upon Quaternary faulting in the Wenas
Valley and elsewhere in the Yakima Fold Belt.

(2) James Anderson of Pomona College (Abstract No. 136156) - The author
presented an interesting paper on the tectonic evolution of the
Southwest Columbia Plateau. Anderson suggests that the uplifts in
the Yakima Fold Belt were established during the emplacement of the
Grande Ronde Basalts as a result of multilayer viscoelastic buckling
of the Columbia River basalt above heterogeneous mechanically weaker
underlying rocks.

NOTE: This paper supports the DOE-BWIP position of thickening of
basalt in lows and thinning at highs during continuing basalt
emplacement and continuing deformation. Anderson suggests that his
model accommodates 200-kilometer-long structures while those of
Bentley (1979), Bruhn (1981) and Laubscher (1981) do not.

(3) Joseph Caggiano of RHO (Abstract No. 136155) - The author indicates
that a plethora of tectonic models have been suggested n attempting
to satisfactorily accommodate the petrogenesis of the Columbia River
basalt and the penecontemporaneous chronologic and mechanical
development of the Yakima folds. Recognizing that there may not be
substantial support for any one model, Caggiano suggests assumption
of the "worst case" disruptive scenarios associated with a model or
models and a conscious determination of the ability of the repository
to maintain its integrity under these assumptions.

Precision in the Acquisition of Geosciences Data - Dr. David H. Dahlem of the
Department of Energy at BWIP (Abstract No. 136154) stressed, by comparision
with commonly-designed structures such as dams and mine construction having
design lives of 10 to 50 years, the formidable task of demonstration of the
Basalt Waste Isolation Project's capability to isolate potential radionuclide
releases over a much longer period - 10,000 years. Dr. Dahlem made his point
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through discussion supported by many graphics, focusing on potentially adverse
and favorable conditions. In particular, he mentioned the disruptive scenarios
associated with hydrologic pathways and with repository intrusion as a result
of human activities, especially the exploration/development of natural
resources.

NOTE: The paper was well received and, as one might have expected, did prompt
several questions from the audience regarding (1) a recent Association of
Engineering Geologists (AEG) paper indicating the unsuitability of basalt as a
repository medium and (2) questioning the DOE's wisdom of selecting a site with
such formidable hydrologic problems. Dr. Dahlem acknowledged these issues and
indicated that they are the subject of extensive investigative plans.

NEVADA (NNWSI) SITE PAPERS

Two papers relative to NNWSI, one addressing (1) detachment faulting and the
other (2) normal faulting, were to have been presented. Since the authors
(Sandia National Laboratory's J. Neal and W. J. Carr) were unable to attend the
session, only the first paper "Detachment Faulting Beneath Yucca Mountain -
Conditions Potentially Adverse to Safe Storage of Nuclear and High-Level
Radioactive Waste" was delivered. The author is Edward Eschner, Department of
Geoscience, University of Nevada, Las Vegas.

Detachment Faulting - Based upon an independent review of many papers, the
author strongly suggests that detachment faulting likely underlies Yucca
Mountain. This conclusion is based upon (1) the geometry of the high-angle
normal faults in the Yucca Mountain vicinity, (2) the association of precious-
and base-metal mineralization in the nearby mining districts with detachment
faulting and (3) the probable relationship of the Yucca Mountain detachment to
the Sheep Range, Kingston Range and the Bull Frog Hills detachments. Mr.
Eschner
indicates that the possibility of detachment faulting underlying the Nevada
Test site is not addressed adequately in the DOE's Final Environmental
Assessment of May, 1986. Based upon his document review, Mr. Eschner suggests
that the presence of detachment faulting beneath Yucca Mountain could represent
potentially adverse conditions related to tectonics, rock characteristics, and
hydrogeology as identified in 10 CFR 960.

NOTE: H. Lefevre's observations at the session, coupled with discussions with
the author, both prior to and subsequent to the presentation are as follows:

(1) Mr. Eschner had arrived at many conclusions similar to those of the
NRC, but did so totally independently, reaching these conclusions
prior to release of the NRC's Final Environmental Assessment comments
of December, 1986.

(2) Mr. Eschner indicated, as a preamble to his paper, that the opinions
expressed during his talk are his alone and do not necessarily
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represent those of either the State of Nevada or those of the
University of Nevada.

(3) In addition to the references mentioned in the abstract, the author
cited a number of additional papers, some presented as recently as
March 1987, at the Rocky Mountain Section of GSA.

(4) Mr. Eschner impressed me as a serious, conscientious scientist
convinced that the detachment faulting issue at the Nevada site has
been largely overlooked in the DOE's Final Environmental Assessment
and requires considerable investigation in order to warrant dismissal
of the possibility of detachment faulting beneath Yucca Mountain.

(5) A DOE geologist attended the presentation, questioning Mr. Eschner at
length both prior to and during the session.

(6) Mr. Eschner's paper was well-received at the session with comment
made to the effect that he is to be praised for speaking out publicly
on such a controversial matter.

SUGGESTIONS: Although Mr. Eschner indicated that he would provide an expanded
version of this paper to Harold Lefevre, the NRC's lead Nevada geologist may
wish to consider contacting the author directly in order to (1) discuss all the
bases for Mr. Eschner's conclusions in detail and (2) request a copy of the
expanded abstract.

Harold E. Lefevre, Project Manager
Geology-Geophysics Section
Technical Review Branch
Division of High-Level Waste Management

Enclosure:
As stated
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TECHNICAL SESSIONS

Annual meeting policy prohibits the use of

cameras or sound-recording equipment at
technical sessions and poster sessions.

A no-smoking policy has been established by
the Program Committee and will be followed
in all meeting rooms for technical sessions,
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