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SUBJECT: SEISMOLOGICAL INPUT FOR THE MIDLAND SITE

One of the open items associated with our radiological safety review of your

& application for operating licenses for Midland Plant, Units 1 and 2, and
fdentified in our letter of March 30, 1979, is the establishment of acceptable
seismological input parameters. Resolution of this open item is also necessary
for approval of the remedial actions associated with the soils settlement

; matter which was the subject of the December 6, 1979 Order on Modification of

b Construction Permits.

As noted in your response to our previous requests 361.2, 361.4, 361.5 and
361.7, you consider the Michigan Basin to be a distinct tectonic province for
v the purpose of evaluating site seismic design input, whereas during the Midland
+ . OL review, the staff has found insufficient support that the Central Stable
.. Region can be subdivided into separate tectonic provinces. Your approach using
~* historic seismicity in the Michigan Basin resulted in a Safe Shutdown Earth-
. Quake (SSE) characterized by Modified Mercalli Intensity (MMI) of VI, and a
*Ezg_ Modified Housner response spectra anchored at 0.12g. Discussed below is the
{4 staff's current view as t2 two acceptable approaches, either of which specifies
?ﬁ the controlling earthquake from the Central Stable Region and which also re-
4 .. Quires consideration of soil amplification.
e

The controlling earthquake we would currently require to be used in determin-
ing the SSE for the Midland site is similar to that which occurred in Anna, Ohio
Bt in March 1937, and has a body wave magnitude of 5.3 M, , and a MMI of VII-VIII.
© ©  Nuttli, (State-of-the-Art for Assessing Earthquake Ha%gds in the United States,
' Report 12, Credible Earthquakes for the Central U. S.: Misc. Paper S-73-1 U. S.
‘t;* .Amy Engineering Waterways Experiment Station, 1978) using an alternative
# . method has also suggested this magnitude as the Ndximum" when using residual
y events (those remaining after seismic zones such as Anra, Wabash Valley, ‘etc.
are removed) for the Central United States. It is important to note that the
<+ July 29, 1980 Kentucky earthquake had a magnitude of 5.1-5.4 MbL and
.+ occurred in a "residual area", ! 9

-~ The following alternatives of characterizing the SSE would be acceptable to
~~ the staff and are consistent with the staff's Standard Review Plan (SRP)

" Section 2.5.2:

e

MBS



Mr. J. W. Cook g -

The Anna, Ohio earthquake of March 9, 1937 is the largest historic earth-
quake in the Central Stable Region tectonic province. This earthquake

had a MMI of VII-VIII and should be assumed to occur near the site
(Appendix A to 10 CFR Part 100, SRP Section 2.5.2). Using this inten-
sity one acceptable approach would be based upon the standardized response
spectra of Regulatory Guide 1.60 anchored at 0.19g as determined by the
trend of the means of the intensity acceleration values in Trifunac and
Brady (Seismological Suciety of America Bull., V. 65, 1975).

An alternative method of describing the SSE and response spectra result-
ing from an "Anna" type earthquake assumed to occur near the site involves
using the magnitude. As was indicated during the recent OL review on
Sequoyah, magnitude may be a more realistic estimate of earthquake size
than intensity. Therefore a description of the SSE can also be obtained by
collecting representative real time histories for a magnitude of

5.3 + .5 M, , epicentral distances less than 25 kilometers at soil sites.
Such a coltk8tion has been made by Lawrence Livermore Laboratory (LLL,
Oraft, Seismic Hazard Analysis: Site Specific Response Spectra Results,
August 23, 1979) but it would be beneficial if you update this data set as
appropriate. It is the staff's position that the vepresentation appropri-
ate for use in establishing the SSE is the 84th percentile of the response
spectra as derived directly from the real time histories.

The input for the comparative analysis of your present response spectra
(Modified Housner) and Regulatory Guide 1.60 both anchored at 0.129 was at the
foundation level. It is our conclusion that the appropriate location for
vibratory ground motion input for your Midland site be at the topeof the

~ natural glacial till (essentially the original regional ground surface). Above
this till is a thin sand layer which is highly variable in density and the com-
pacted fill that was placed to raise plant grade. Therefore either of our
above acceptable approaches will also require an assessment of soil amplifica-
tion from the till surface.

We are available to meet with you at your earliest opportunity to discuss the
above approach in order that acceptable data and methods of describing vibra-
tory gvourd motion can be utilized for the Midland site.

Contact cur project manager, Darl Hood, if you wish tc¢ arrange such a meetin?
__or desire clarification of this letter.

5 > sincerely,
in’e W gy L - '/Gy/
JUioiey @l tarat _ . Robert L. Tedesco

e staTT g a) b1 “t .. Assistant Director for Licensing
S ¢V - Division of Licensing
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€c: Michael I. Miller, £SQ.
Isham, Lincoln & Deal
Suite 4200
1 First National Plaza
Chicago, I1linois 60603

e

Judd L. Bacon, £sq.
Managing Attorney
Consumers Power Company
212 West Michican Avenue
Jackson, Michigan 4920]

Mr. Paul A. Perry, Secretary
Consumers Power Company

212 West Michigan Avenue
Jackson, Michigan 49201

Myron M. Cherry, Esq.
1 IBN Plaza

Chicago, I1lincis 6061]

~ Ms. Mary Sinclair
5711 Summerset Drive
Midland, Michigan 48640

Frank J. Kelley, £sq.

Attorney General

State of Michigan Envircnmental
Protection Division

720 Law Building _

Lansing, Michigan 48913

Mr. Wendell Marshal)
Route 10 _
Midland, Michigan 43640 v

¥r. Don van Farowe, Chief
Division of Radiological Health
Oepartment of Public Health

P. 0. Box 33035

Lansing Michigan 48909

William J. Scanlon, £sq.
2034 Pauline Boulevard
Ann Arbor, Michigan 48103

U. S. Nuclear Regulatory Cornmission
Resident Inspectors Office

Route 7

Midland, »ichigan 48540

Ms. Earbara Stamiris
5795 N. River
Freeland, Michigan 48623

Ms. Sharon K. Warren
636 Hillcrest
Midland, Michigan 48640

lir. Steve Gedler . e
2120 Carter Avenue 4% -
Sg; Paul, Minnesota. 55108
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cc: Ccmmander, Naval Surface Weapons Center

ATTN: P. C. Huang
G-402
White Oak
Silver Spring, Maryland 20910

Mr. L. J. Auge, Manager

Facility Design Engineering

Energy Technology Engineering Center
P. 0. Box 1449

Canoga Park, California 91204

ir. William Lawhead

U. S. Corps of Engineers
NCEED - T

7th Floor

477 Michigan Avenue
Detroit, Michigan 48226

Charles Bechnoeffer, Esq.

Atomic Safety & Licensing Board

U. S. Nuclear Regulatory Commission
Washington, D. C. 20555

Mr. Gustave A. Linenberger

Atomic Safety & Licensing Board

U. S. Nuclear Regulatory Commission
Washington, D. C. 20555

Dr. Frederick P. Cowan
Apt. B-125

6125 N. Verde Trail

Boca Raton, Florida 33433
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