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United States Department of the Interior
GEOLOGICAL SURVEY

OFPICE OP EARTHQUAKES, VOLCANOES, AND ENGINEERING
BRANCH OP ENGINEERING SEISMOLOGY AND GEOLOGY

345 Middlefield Road, MS 977
Menlo Park, California 94025

April 8, 1987

Hans Schierling, Senior Project Manager
PWR Project Directorate f33

Division of Power Licensing-A
Nuclear Regulatory Commission
Washington, D.C. 20555

Dear Hans:

As you requested, I have reviewed the Pacific Gas and Electric Company
(PG&E) report on the Geology/Seismology/Geophysics meeting of October 21-22,
1986. The written report, like the meeting, is a valuable statement of pro-
gress. Examples of noteworthy progress were cited in my October 29, 1986,
letter to you.

The report accurately assesses program status as of last October and
identifies the ma)or remaining tasks; most of it is clear, well~ritten, and
carefully separates results and completed tasks from work remaining to be
done. It does not specify the critical parameters needed for predicting
ground motion at Diablo Canyon, (e.g., fault length, fault width, maximum

displacement per event, and Quaternary slip rates), although some preliminary
data are given for the San Simeon fault.

My review is limited to the technical findings described in the report
and to the way in which those results were presented. Specific comments,
keyed to text pages or figures, are enclosed. Two points are worth noting
with respect to future reports on this part of the Long-Term Seismic Program:

1. Maps like figures 21 and 24 are helpful because they show contours,
streams, trenches, drill holes, and faults; they would be even more useful
if they showed such geologic units as marine and fluvial terrace deposits,
material underlying terrace risers, channel alluvium, bedrock, and shore-
line angles. To better integrate the surface geology with site studies
and specific markers, intermediate scale maps (approximately 1:10,000)
would be especially helpful.

2. Text and figures lack a consistent approach to units of measure: some fig-
ures and text passages give English units, some metric, and still others
give both Some lack labels, leaving the reader to interpret the proper
units. All of this can be decoded by someone who understands the methods
and the problems, but a systematic approach should be used for the final
reports, which are more likely to reach those who are not proficient in
the earth sciences-
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In considering my review comments, it's important to recognize that the
PG&E written report describes the status of the program shortly before the
October meeting; much additional work has been done since then, and conse-
quently both the report and these review comments are somewhat obsolete.
Nevertheless, the written report shows that the Geology/Seismology/Geophysics
program is proceeding systematically and is gathering the appropriate data re-
garding the severity of earthquake effects at Diablo Canyon.

Sincerely yours,

Robert D. Brown

Enclosure

cc: Ronald L. Ballard
Gus Giese-Koch
Dick McMullen
Leon Reiter
Ted Algermissen
Jim Devine
John Filson

RDB:cr
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Enclosure to accompany letter (April 6, 1987) to Hans Schierling

R. Brown review comments on Long-Term Seismic Program: REPORT ON NRC/PGSE
GEOLOGY/SEISMOLOGY/GEOPHYSICS WORKSHOP HELD ON OCTOBER 21 AND 22, 1986,
SAN FRANCISCO, CALIFORNIA

p. 1 First bullet, last sentence: I presume the 1+ m displacement in the
last 8 ka refers to p. 42 and fig. 27, but where does the 8 ka date
come from?

p. 6 Last paragraph: many faults and structures considered parts of the
Hosgri fault system (as used here) may be older than the present San
Gregorio-Hosgri fault z~e. This'an Gregorio-Hosgri fault system
seems to contain several diverse structural features of uncertain age
and kinship; I don't see the need for designating this system, but if
it is used it should be carefully defined and distinguished from the
fault zone.

p. 8 First paragraph: is the coastal shoreline a faultline scarp or a true
fault scarp?

Same paragraph: on figure 1, and most other maps, the Point Sur and
Piedras Blancas structural highs do not interrupt the faults as the
text states; rather the faults seem to flex somewhat where they cut
the rocks of the structural highs. t would say that: "The coastal
fault zone is mildly deformed where it cuts basement highs at Point
Sur and Piedras Blancas" —a statement which implies both continuity
and relatively late activity on the coastal zone of faulting (i.e.,
San Gregorio-Hosgri).

p. 17-22 Figs. 7-11, and elsewhere: confusing mixture of metric and English
units, especially where raw numbers are .used without specific units,
e.g., the uplift rate (0.17/1000 y) in fig. 11. This example is es-
pecially awkward because the rate should be in meters but is sur-
rounded by data in feet. Similar problems in text and some other
figures; all can be easily fixed with more editing.

p. 18 Fig. 8: I presume that marine terrace or shoreline angle correlations
across the San Simeon fault are based on correlated soils, as well as
presumed uplift rates and elevation differences. Probably the cor-
relations shown can be supported, but more evidence should be provid-
ed to show why this match is favored; for example, a comparison of
soil profiles from the same terrace on opposite sides of the fault
zone and comparisons with soils on higer and lower terraces. The
marine terrace story is certainly plausible and attractive, but the
evidence on the age assignments for these terraces is not very strong
and needs additional support.

p. 24 Table 2: These are reasonable values for the present state of know-
ledge (and assuming that shoreline angles and terrace surfaces are
correctly dated and correlated). Paleo shorelines should not greatly
alter the interpretation, for they most likely would be smoother,
more regular than the modern shoreline.
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p. 41 Fig. 23: Sketched offset of 6 ft appears to be a minimum with 10-11
ft more likely; if offset is measured as shown in the figure, more
explanation is needed to show why more straightforward methods were
not used.

/
An intermediate scale map of the Airport Creek area and showing cri-
tical geologic units and markers would be helpful. Figure 21 comes
close but lacks surface geologic data.

p. 47 Table 4; 2nd bullet: Fault zone width may be more uniform than this
statement implies. Who knows what it looks like offshore to the west
and southwest?

3rd,bullet: Unclear what is meant. Possibly: Faulted bedrock rela-
tions show that many segments of the San Simeon fault were active in
pre-Quaternary time?

Last bullet: Give location—offset sand unit in figure 27?

Figures 30 and 31: Vertical exaggeration is given but text could also mention
that record section representes only about 100 m of section.

Figure 36: Needs a contoured base in order to make sense out of the terrace
relations. What are the ages of Q1, Q2, etc. and how were these ages
determined? (Without additional information this figure is useful
only as a status report.)

Figure 46: The secondary pulse is not obvious on most of the records. It
could be flagged somehow, but the evidence is not overwhelming as
support for the low velocity layer.

p. 82 Have quarry blasts and other man-made events been removed from the
data? If not, what is the effect on the seismicity pattern?

Second bullet: Figures do not show earthquake acti.vity distributed
along the fault trends; some concentrations of activity appear to cut
across the trend.

p. 86 Fig. 51: Seismic data are projected onto the line of section but from
how far away? What does this tell us that is important to DCLTSP?

p. 103 Table 5, preliminary findings (phase III): Maximum displacement/-
event (1.2-1.9 m)—although consistent with some geologic observa-
tions, there is no compelling reason to believe this is a maximum
value. Neither the upper nor the lower bound for this parameter is
established firmly in the report.

Slip rate —consistent with observations along the San Simeon; may be
additional slip in unobserved areas onshore and offshore.
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