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Lest Joint Inervenors'ounsel argue that Dr. Brune didn't really
mean what is quoted above, Mr. Fleischaker had the following to say

of his own witness at hearing:

Dr. Brune is a seismologist, and I think
before he said he wasn't a structural engineer

and he wasn't prepared to talk about the appro-

priate numbers that should be utilized as the

zero period limit for the design response

spectra for the Diablo Canyon Nuclear Power

Plant, or the zero period limit for any response

spectra for any facility . . . . That's the

kind of thing that Dr. Blume is eminently qual-
ified to talk about. That's the kind of thing that
.Dr. Newmark is qualified to talk about. (Tr. at

7996)

Dr. Brune and Joint Intervenors have then, under a

misconstruction of the applicable statutory standards, compared

apples to oranges .while admitting that they know nothing about

oranges.

At Diablo Canyon, two eminent earthquake engineers,

Dr. Blume and Dr. Newmark, independently developed design

response spectra considering numerous earthquake -, including
those with very high peak values, to satisfy the regulatory
standards discussed above. In the end, the Applicant was

required to envelop both design response spectra for seismic
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reanalysis. Therefore, the proper question for consideration by

the Appeal Board is not whether the design response spectra used

at Diablo Canyon should envelop the instrumental response

spectra measured at Imperial Valley, but would this new earth-

quake have substantially changed the design response spectra had

it been available. Dr. Blume's affidavit sho~s that it would not

and therefore this earthquake does not represent new information

of significance to Diablo Canyon. (Blume aff. at 8).

Applicant has .evaluated the Imperial Valley data

despite the fact that (1) the geologic conditions are not similar
to those at Diablo Canyon ~ and (2) individual instrumental

earthquake records should not be used to evaluate structural
design response spectrum. Joint Entervenors argue (Motion at 4

and „Brune aff. at 3, 4 and 6) that certain Imperial Valley

earthquake records exceed the peak acceleration, velocity and

displacement values used in the Diablo Canyon design response
t

spectrum. Dr. Blume points out in his affidavit that peak

velocity and displacement are not important to the design of

-~Imperial Valley is alluvium (soil) and Diablo
Canyon is rock. A significant effect of site geology, is noted in
USGS Circular 795 (pages 1, 17 and 18): "values of peak
horizontal velocity and displacement are significantly greater at
soil sites than at rock sites." Mr. Fleischaker's March 26, 1980
letter to this Board forwarded this report as "new information
which is relevant and material". USGS 795's, in fact, a
continuation of the work performed by USGS and originally
reported upon in Circular 762. There was substantial discussion
in the ASLB record of this data and analysis techniques., In
Circular 795, the USGS substantially lowers their prediction of
peak ground motion parameters as well as providing limits on
their range of applicability.
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structures or systems at Diablo Canyon. (Blume aff. at 9).
The values of peak acceleration, both horizontal and

vertical, from the imperial Valley earthquake have been evaluated

by Dr. Blume and Dr. Frazier. The regressed Imperial Valley data

for a distance of 5.8 km from the fault rupture (the distance of
Diablo Canyon from the Hosgri fault) are substantially below the

design values at Diablo Canyon even for an 84th percentile
prediction (mean of the data plus 1 standard derivation) (Blume

aff.. at 6 and Frazier aff. Table 1).

Joint Intervenors argue (Motion at 5 and 7 and Brune

aff. at 6) that the vertical accelerations were above two-thirds
of the horizontal accelerations and that one vertical accelera-

tion as high as .93g was recorded at 5 km from the fault at
Imperial Valley. These observations are neither significant nor

do they provide a type of data not available during the ASLB

hearings. As discussed above, these instrumental vertical
accelerations, re ardless of their ratio to the horizontal
values, are conservativel bounded b the equivalent instrumental

values used as desi n values at Diablo Can on. The ratio of
vertical acceleration to horizontal acceleration for one

earthquake is not meaningful. The .93g vertical acceleration at
Imperial Valley is anomolously high (well above the 84th

percentile) and certainly should not be the basis of design.

(Blume afi. at 7 and Figure 2). Substantial testimony was also

presented in the ASLB hearings (Smith W.T., p. 27, ff. Tr. 5490;

Blume Tr. 10,090; Luco Tr. 9180; Brune Tr. 7971) regarding
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recorded high instrumental peak accelerations (above lg)
including the Gazli instrumental vertical acceleration of 1.3g.

Such anomolously high instrumental values .must be expected and

were considered by ASLB (p. 61) in reaching its Partial Initial
Decision.

The data from the recent Imperial Valley have also been

evaluated for any effect on the shape of the response spectrum

(Blume aff. at 8). Dr. Blume's conclusion is that this data,
evaluated using the same techniques as that used in creating the

original design response spectrum, (Blume N.T., p. 13-14, ff.,
Tr. 6100) would yield no change in the resulting design response

spectrum.

Dr. Brune further shows his lack of expertise by

attempting comparisons in his affidavit that are based on a

linear back-extrapolation of the magnitude 6.0-6.4 regression
results presented in USGS Circular 795. This back-extrapolation
was performed in spite of the restrictions indicated in the

report itself where the authors state (page 25) that:
The regression lines in a oreceding section of
this report provide the means for estimating
peak, ground motion parameters at distances

reater than 5 km for ma nitude 5.0 — 5.7

earth uakes, at distances reater than 15 km

for ma nitude 6.0 — 6.4 earth uakes, and at
distances reater than 40 km for ma nitude

7.1 — 7.6 earth uakes. (emphasis added)
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Thus, while the authors of Circular 795 preclude the use of their
derived expressions for earthquake magnitudes of 7-1/2, at a

distance of 5.8 km, Dr. Brune pushes on.

A more objective comparison of Imperial Valley data to
USGS 795 has, in fact, been performed by the author's of
Circular 795. The technical ideas presented in Circular 795

have been published in a scientific journal / and the authors
added a note in proof of the following analysis of recent data

relative to their results:
Several recent earthquakes in the western

United States have provided data which can be

used to test our conclusions concerning t»e

prediction of peak motions in various

distance ranges for different magnitude

classes. In a note in preparations, Boore

and Porcella have compared the peak

accelerations from the 1978 Santa Barbara

(l1L = 5.1), 1979 Coyote Lake (tlL = 5.9),
and 1979 Imperial Valley (NL = 6.4)

earthquakes with the regression curves in

Figure 1 of this paper. They find that in
the distance range over which the regression

lines are defined the agreement in each case

is excellent. For the combined Coyote Lake

—Peak Acceleration, Velocit , and Dis lacement from4/
Stron -i~1otion Records; Boore, et al., Bulletin of the
Sezsmologzcal Society of America, Vol. 70, Ho. 1, pp. 305-321,
Feb. 1980 '





and Santa Barbara earthquake data, 9 out of
r

10 values are within 70 percent prediction
intervals, and 12 out of 17 points (71

percent) from the Imperial Valley earthquake

fall within the corresponding 70 percent

prediction intervals. The Imperial Valley
earthquake provided 19 data points at
distances less than 15 km (compared to only
2 values for the analysis in this paper),
and thus will help extend to closer
distances our ability to predict ground

motions. Boore and Porcella,find that the

close-in oints from the Im erial Valle
earthquake fall below a linear extra olation
of the mean re ression line for the 15 to 55

km distance ran e. (emphasis added)

Thus, the authors of Circular 795 draw two conclusions:

(1) That their analysis results over the appropriate
range of validity, agrees with the new data from

several recent earthquakes.

(2) That the new data confirms the fact that linear
back-extrapolations of their results, as Dr.

Brune performed, severely overestimates the

predicted ground motion parameters.

Dr. Brune also opines (as opposed to stating fact) that
a magnitude 7.5 earthquake would be likely to generate higher
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accelerations, velocities and displacements than the Imperial

Valley earthquake. (Brune aff. at 3). Dr. Brune's opinion is
counter to the substantial testimony given in the ASLB hearings

(Smith, W.T. 26-28, ff. Tr. at 5490; Tr. at 5470, 5589-90, 5892,

5895-97; Brune, Tr. at 7928; Seed, Tr. at, 10,105; App. Ex. 61;

Int. Ex. 47) and the findings of the ASLB (Partial Initial
Decision, p. 60). It is interesting to note that in Dr. Brune's

direct testimony at hearing (Tr. at 7928), he quotes Ambrasey's

observation "that the upper limit on observed acceleration may be

independent of magnitude."

IV

TAU

Another argument made by Joint Intervenors, which is
unsupported and unmentioned in affidavits accompanying the

motion, concerns the empirically observed difference in ground

motion experienced during earthquakes between the base of
structures and the free field. The hearing record cites several

data that were available to the various experts that supported

the fact that the base of structures experience a lesser ground

motion excitation compared to the free field because of the

averaging of the ground motion over the foundation. Termed the

"Tau" effect, this factor was explicitly incorporated into the

seismic reanalysis of Diablo Canyon.

In spite of the many supportive citations on the

record, it is the Joint Intervenor's contention that "Records

from .the Imperial Valley earthquake confirm . . . that the tau

-16-





reduction is not warranted by the data and violates regulatory

requirements." (Llotion at 6).

First, there are no regulatory requirements dealing

either explicitly or implicitly with the tau effect and therefore

the assertion that the use of a tau reduction violates a

regulation is totally without basis. In fact, all the relevant

regulations and guidelines (Appendix A to 10 CFR Part 100,

Regulatory Guide 1.60 and the Standard Review Plan) were

deliberately designed to be sufficiently flexible to accomodate

new scientific information. For example, Regulatory Guide

1.60 indicates that the design response spectrum specified

therein is acceptable to the NRC for design specification but

that Applic'ant should be encouraged to develop a more site
specific criteria as was done for Diablo Canyon. This demon-

strates that the intent of the regulations is to provide a

framework for a case-by-case 'site specific evaluation.

Second, with regard to the data obtained from the

Imperial Valley earthquake, Joint Intervenors'ttorney asserts

that recordings obtained within and outside the Imperial County

Services Building (ICSB) disprove the tau theory since a nearby

'free field instrument recorded greater peak accelerations than

the instrument located at the ground level in the ICSB. Dr.

Blume, in his affidavit, discusses these recordings. (Blume aff.
at 10). This data is not pertinent to the tau effect as applied

to Diablo Canyon since the ICSB is founded on piles in soft
ground as opposed to the Diablo Canyon structures which are
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founded on rock and the record was actually an upper story"
record with'amplification. The authors (Rojahn and Ragdale) note

(pages 7 and 8) this in the very paper attached in Joint
Intervenors'rief to Reopen.

The overall conclusion is that the ICSB data cannot be
t

used thoughtlessly to evaluate the tau effect. The data recorded

in the ICSB is not relevant to Diablo Canyon site conditions and

was contaminated and amplified by the building's structural
response. Therefore, this "new information" has no significance
to this case.

V

ENVIRONMENTAL QUALIFICATION OF
SAFETY-RELATED EQUI PMENT

Joint Intervenors argue -that "new, information" exists
regarding NRC Staff's approval of Applicant's Environmental

Qualification of Safety-Related Equipment. (Motion at 10-12).

Such is not the case. The "new information" is described as (1)

the identification of safety-related equipment and (2) the

effects of aging on safety-related equipment. Each subject was

addressed in detail during the hearing. (Tr. at 8692-8846).

The NRC Staff letter of November 2, 1979, as described

in Mr. Hubbard's affidavit, requested Applicant to list, in FSAR

tables, all Class IE safety-related equipment and appropriate

qualif ication data. As described in the attached Affidavit of

Mr. R. Young, this is not new information but simply transferance
of information into a required format from information that had
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previously been supplied to the NRC Staff as part of its
extensive review. The information to be added to the FSAR in a

new format has been contained in detailed testing and

qualification reports that formed part of the basis for NRC Staff
approval and were cited as existing reports in the FSAR.

Therefore, there is no "new information". Joint Intervenors had

ample opportunity during discovery and hearing to review the

information related to its contention on environmental qualifi-
cation but chose not to do so.

Joint Intervenors also argue that NUREG-0588 and an NRC

letter dated February 5, 1980 present new requirements which

invalidate the NRC Staff's approval of the Diablo Canyon

environmental qualification program. Applicant sees no new

information over that presented in the hearing (W.T. (Rosa) p. 7,
ff. Tr. at 8748, Tr. at 8750-51, Tr. at 8779 and Tr.. 8786-89)

concerning the ~eneric aging issue. NUREG-0588 does not .identify
any new relevant aging related failures in equipment nor does it
change requirements .for Diablo Canyon. It does request the

Applicant to further study possible aging mechanisms and to
report findings to confirm the NRC Staff's position on aging for
plants, such as Diablo Canyon, designed to IEEE Standard

323-1971 't
should be noted that NUREG-0588 is in the comment

stage and even in its present form does not require a change in
standards (from IEEE 323-1971 to IEEE 323-1974) for plants of
Diablo Canyon's vintage. (NRC Staff Letter dated February Sf
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1980, Attachment B to R. B. Hubbard's Affidavit). In fact, the

current NRC Staff position is most clearly stated on page 15 of

Attachment B:

During individual case reviews, the staff
will require that the effects of aging to

be accounted for on selected equipment if
o eratin ex erience or testin indicates

that the e uipment ma exhibit deleterious

a in mechanisms. (emphasis added)

This is consistent with the position taken by the NRC Staff in

the hearing (Tr. at 8751), that is:
At the end of these programs that are

underway we intend to reevaluate operating

plants, and this includes plants fto be]

licensed such as Diablo Canyon, where

aging has not been included in their
seismic qualification, and if necessary at

that time we will backfit to take into
account the effects of aging.

Since no new relevant aging-related safety issues have been

identified the status is the same today as expressed at the

hearing.

VI

CONCLUSION

Joint Intervenors have seriously mischaracterized the

nature of the "new information" which they bring before this
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Board in their Motion to Reopen. In order for new information or

data to have meaning in the context of these proceedings it must

affect the safety of the facility and be information which, had

it been presented to the Licensing Board at the time of hearing,

would result in' different decision. The information presented

by Joint Intervenors does not meet this test.
New data will continue to become available as

earthquakes occur and geological investigations continue. The

issue is whether the new data is so different from that
considered at hearing that it could reasonably be expected to

invalidate findings on signficiant issues. Joint
.Intervenors'ew

information is not of such a nature, but rather of a type

available and, indeed, presented at the time of hearing.

It is respectfully requested that this Board deny Joint
Intervenors'otion.

Respectfully submitted,
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