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AFFIDAVIT OF JOHN A. BLUME

State of Arizona

County of Maricopa

John A. Blume, being of legal age and duly sworn,

deposes and says as follows:

l. I am President of URS/John A. Blume and Associates,

Engineers in San Francisco, California, consultants to Pacific
Gas and Electric Company. I hold three degrees from Stanford

University: Bachelor of Arts in engineering (1933), Engineer

(1935), and Doctor of Philosophy (1967). I am a licensed civil
engineer and a licensed structural engineer in the state of

California. I have been continuously active in the fields of
structural dynamics and earthquake engineering since 1932.



b



2. I am the responsible officer in our company for the

Diablo Canyon project and have supervised or personally conducted

the development of seismic design criteria, structural analyses,

research, and seismic and risk analyses. This service has

extended from the original plant design to the present day. My

qualifications, experience, and a list of publications are

described in detail in the testimony I prepared for the Atomic

Safety and Licensing Board's Diablo Canyon seismic hearings

beginning in December 1978 (Tr.. ff. p. 6046).

3. The purpose of my affidavit is to describe

investigations .by me and by others in URS/Blume working under my

supervision of the strong motion data obtained from the October

15,,1979, Imperial Valley earthquake and, in particular, the

effect, if any, the data might have on the design parameters for
the Diablo Canyon site resulting from a postulated 7.5M earthquake

on the Hosgri fault.

DESIGN RESPONSE SPECTRUM

4. In order to assess the effect of the data obtained

from the October 15, 1979 earthquake in the Imperial Valley on

the design response spectrum for Diablo Canyon, it is necessary to

initially study two separate parameters: a) the effect on peak

ground acceleration, velocity and displacement, and b)

independent of ground acceleration, the effect on the shape of
the design response spectrum.





5. A regression analysis was performed for both the

horizontal and vertical peak accelerations from 20 stations in

the Imperial Valley. All available records between 3 and 22 km

were included. The close-in data (1 km) was not included because

of the bias introduced from the extreme high and low values from

those stations. Table 1 lists the stations used in the analyses;

since each station recorded two components of horizontal motion,

a total of 40 horizontal and 20 vertical records were used in the

analyses. Figures .1 and 2 demonstrate the strong correlation
between peak'ground acceleration and fault distance for the

n

horizontal and vertical direction, respectively.

6. Using the regressed line of Figure 1 to calculate
the peak instrumental acceleration at 5.8 km (fault distance for
the Diablo Canyon plant), one obtains a mean horizontal
acceleration of 0.36g. Even the value 0.53g, which is one

standard deviation above the mean, is far below the Diablo Canyon

peak instrumental horizontal acceleration of 1.15g. The peak

instrumental vertical acceleration can be obtained in a similar
manner from Figure 2; the mean vertical instrumental acceleration
is 0.34g. The Diablo Canyon peak vertical instrumental value is
2/3 x 1.15g = 0.77g, far above even the value one standard

deviation above the mean for Imperial Valley of 0.50g.

Obviously, the instrumental'acceleration values for the Diablo

Canyon site are far in excess of the regressed data from the

Imperial Valley earthquake for a similar fault distance.





7. In an statistical .population (of data), occasional

"outlookers" of random hign or low values are expected, and in

fact, Figures 1 and 2 show some extreme values. The randomness

in earthquake motion requires the use of many earthquake records

rather than one or two for design purposes. The procedure of .

selecting only the highest possible values, or "spikes", or

enveloping rather than using the mean and other parameters of

interest is not proper and indeed is contrary to regulatory
standards of the Nuclear Regulatory Commission (Reg. Guide 1.60) ~

8. In order to assess the effect of the Imperial

Valley data on the shape of the Diablo Canyon response spectrum,

a valid procedure is to enter -the Imperial Valley data into the

data base used to obtain the Hosgri spectrum. In the case of the

Blume spectrum, that data base consisted of eight earthquake

records at comparable fault distances and similar geologic

material (rock) as the Diablo Canyon site. Although the Imperial

Valley data is from an alluvial condition with a high water table

and would therefore not have .been used even if available, the

data was combined to provide one additional earthquake record

which- was then joined with the original eight earthquake records

to determine what differences might result. This study shows

that including the Imperial Valley data results in no safety
effect on the Diablo Canyon design response spectrum. The

specific result showed a slight decrease in the frequency range

of interest.





9. The peak velocities and displacements recorded for
the Imperial Valley earthquakes exceeded in some cases the

corresponding peak values assigned for reanalysis of the Diablo

Canyon plant. Such exceedence is to be expected because the

records for Imperial Valley were for an alluvial site with a high

water table, while Diablo Canyon is on rock. It is to be noted,

however, that the velocities and displacements have essentially
no effect on the Diablo Canyon acceleration response spectrum in

the period ranges of interest (less than 0.5 sec.). In fact, it
would be possible to increase by several fold the design velocity
and displacement, holding acceleration constant, without

affecting the plant structures or systems. Hence, use of the

Imperial Valley velocity and displacement values have no affect
on the Diablo Canyon design response spectrum.

TAU

l0. The instruments located at the ground floor of the

Imperial County Services Building recorded a lower peak ground

acceleration that a "free-field" instrument located nearby. This

result does not invalidate the "tau" consideration used in Diablo

Canyon because:

a) The building is on piling in,soft ground (as

compared to rock at Diablo Canyon) and the

recording at ground level is a response to the

soil-structure system rather than tau; i.e.,
the so-called ground level record is in





effect an "upper story" response of this

system which has its effective base deep in

the ground. Another way to express thi's is

that the energy of'he vibrating building is

partly imparted to the piles and the ground

and forces them to responsd also, thus

amplifying the real ground motion.

b) Rojahn and Ragsdale imply this response

phenomenon on their pages 7 and 8: "—— the

horizontal components recorded at the base of

the building contain low-frequency, relatively
- high-amplitude components of motion that do

not exist in the free-field motion. The

difference in horizontal motions appears to be

related to the fact that the building is
founded on piles ~ In other words, the motion

recorded at the base of the building

added] extent building/foundation system

response". ("A preliminary Report on Strong-

Hotion Records from the Imperial County

Services Building."')





STATE OF ARIZONA )

County of Maricopa )

SS ~

All of the matters herein are known to me of my personal knowledge or of
my personal opinion based on my education and experience. If called as

a witness, I am competent and would testify thereto.

John A. Blume

Subscribed and sworn to before me

this ~'>'today of April, 1980

otary Public

My commission expires:





TABLE 1

RECORDS USED FOR REGRESSION AHALYSIS - FIGS 1 AHD 2

STATION

DISTANCE FROM

FAULT KM)

PEAK ACCELERATION(g)

K) Vi2 V

Array 1

Array 2

Array 3

Array 4

Array 5

Array 8

Array 9

Array 10

Array 11

Array 12

Array 13

Bonds Corner

Diff. Array
Brawley Airport
Holtville P.O.

Calexico Fire Sta.

Parachute Test Fac.

Imp. Cty Svcs. Bldg.

Imp. Cty. Center

Westmoreland F.S.
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0.40
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0.15

0.15

0.81,
0.51

0.22
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0.28

0.20

0.32

0.24

0.11

0.15

0.33

0.22

0.38

0.40

0.50

0.27

0.20

0.38

0.11

0.12

0.66

0.37

0.17

0.22

0.22

0.11

0.29

0.24

0.08

0.10

0.17

0.15

0.32
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0.55

0.38

0.15

0.16

0.08

0.06

0.47

0. 93

0.18

0.31

0.21

0.18

0.19

0.27

0.08
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1. Regression of peak horizontal accelerations and distance from fault
excluding close-in (1 km) data - 40 records,
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2. Regression of peak vertical accelerations and distance from fault
excluding close-$ n data - 20 records.
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