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» 500 SOUTH ?7TH STREET, DECATUR, ILLINOIS 62525

S

IHLINO!S POWER COMPANY

December 3, 1981

@
Mr. James R. Miller, Chief AN {?(jrr
Standardization & Special Projects Branch [ <%¢ &f
Division cf Licensing 27 &6, "
Office of Nuclear Reactor Regulation —t -
U. S. Nuclear Regulatory Commiss’on ‘g o, 3/
Washington, D. C. 20555 \ A\ tt"aid\ =7

- g
\11 Fd
/ 7‘;‘ -

Dear Mr. Miller: MO

Clinton Power Station Unit 1
Docket No. 50-461

Enclosed are the following materials which were handed out at
the December 3, 1981 Clinton Project meeting on seismic:

Enclosure 1: Presentation by R. J. Holt on seismicity
and zonation of the New Madrid region.

Enclosure 2: Presentation by E. Levine on site conditions
of appropriate strong motion recording loca-
tions as compared with Clinton, strong motion
records selected for site specific response
spectra, and site specific response spectra
for M = 5.3 and M, = 5.8.

Enclosure 3: Presentation by G. Klimkiewicz on parameters
for the hazard analysis:
- site locations for relative
hazard analysis
- source models
attenuation models
- pseudohistorical analysis

It wa~ agreed at the December 3, 1981 .-eting that the NRC Staff
would provide comments on the enclosed materials by December 10, 1981.

2o !
Sincerely, \’ic>
(o e /
? - (J‘_*j:l(' AL / I' ,
J.D. Geier

Manager, Nuclea: Station Engineering

Attachments
cc: J.H.Williams, NRC Clinton Project Manager H.H.Livermore, NRC

2“2053844 1 R.Jackson, NRC Chief Geoscierces Branc Resident Inspector
. ADOCK 030633& G.Giese-Koch, NRC Geosciences Branch
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Ko. of Horizontal Components

WESTON GEQPHYSICAL'S STRONG MOTION DATA BASE
( BASEMENT AND GROUND LEVEL RECORDS ONLY)

e JAPANESE RECORDS NOT INCLUDED

32- M : 8,9-6.3

30- EPICENTRAL DISTANCE: 0-40 KM

2 MDAVAH

26+ MOADVD CYGLI

244 PG5 cY6L2 |

4o PC675 CY6L3

201 | V-0 FC675 | 1064 CYGLS

64 | W00 pci7s | 1063 U309 CYoLS

wl | o0 PG17S @y | 134 CY6L6

o E700 SSGLFF | SIN74 | 1060 asd CYSM

. 3700 s | woe | Qoso) 132 | 8037 MDEVAH
7700 st | (Que)| a1 | wa3s TN | w036 MOEOVD | 1177

"7 6700 SBVHI | 0059 | 016 |CW33d>| 1054 | 8035 e Q7D

1 | sm0 [Tves | swos | rose r92 | 1052 | {m3s N4z | nes | nss

T e (T57)| sen | 1089 | a0re | van 8033 13 [@ed) | 1153 [more

T | woo | wor | 0022 | wrs | aos | vare | moro | meer U295 1038 | usior

#1 | wao | wer | w2z | wor | wos | w2 | v2es | v [omi B2 | w99 | w25 | 150 | 1032 | vas
;g o i B | I 1] i I I I | ) 1 T
BEBE S TR 83 B8 55 B8 87 58 59 60 81 62 €3

M_ Magnitude

*6.4 g Converted to 6.3 M via Nuttli, 1979



WESTON GEQPHYSICAL'S STRONG MOTION DATA BASE
2! ( BASEMENT AND GROUND LEVEL RECORDS ORLY)
JAPANESE RECORDS NOT INCLUDED
" M : 4.9-6.3
30- EFICENTRAL DISTANCE: 0-40 KM
- MDAVAH
; 264 MCADVD CYGLI
, 244 PGST5 cveL2 |
w
: -
| S 2 PC675 CY6L3
: g Ay ¥330 FC675 | 1064 cYGL4
i = 18 w700 pc17s | 1063 U309 CY6LS
i ~ -
5 ol | oo PGI75 @Ry | N34 CYGLS
: £700 SEGLFF | SIN4 | 1060 asd CYsw
144 ——
5 3700 o 13z | 8037 MOEVAH
. 129 Eeeeiiauasn
g 7700 SENHAE 017 | w3s | TTIDY | m36 MDEODVD | 1177
101
6700 SBVHI | 0059 | A0is [CW334> | 1054 | BO3S 1143 @
8- -
5700 | 1159 | S&DS | rosg 1292 | 1052 | (w034} 1142 | 1169 | 1se
1 | a0 (7)) | sacn | 1059 | A0te | van 8033 153 | Q@68) | 1153 | morz
= 700 | uor | 0022 | vz | A013 | 3 | aow0 | Teer @30 | wes |@52) | w3 | s
3 1040 | 197 | 1022 | v | u30s | 8023 | T2es | A0S [ osars | w3tz | w99 | mes | 1mso | 1032 | yms

T T T T T T T T T T T T T T
4.9 5.0 5,1 5.2 5.3 5.4 5.5 5.6 5.7 5.8 5.9 { 6.1 6.2 6.3

M, Magnftude

*6.4 Mg Converted to 6.3 M via Nuttld, 1979




Weston Geophysical's
Strong Motion Data Base - 6.4 M
Epicentral Distance Less Than 40km

-

Ref. ID Nistance/Type Station

u3eo 29.8/EP Ferndale City Hall, Ferndale
co4l 3.2/CA Pacoima Dam, Pacoima

c048 7.7/CA 8244 Orion Blvd., LA

D056 26./CA 01d Ridge Route, CWR Site, Castaic
D057 23./CA Hollywood Storage Bldg., LA
D058 23./CA Hollywood Storage Bldg. Parking Lot, LA
D059 23./CA 1901 Avenue of the Stars, LA
D065 25./CA 3710 Wilshire, LA

D068 22./CA 7080 Hollywood, LA

E072 27.5/CA 4680 Wilshire, LA

E075 25./CA 3470 Wilshire, LA

pos 1) & 29./CA Qutlet Works, San®a Felicia Dam
E083 25./CA 3407 W 6th Street, LA

F088 18./CA 633 E. Broadway, Glendale

F095 22.5/CA 120 N. Robertson, LA

Gl06 19./CA CIT Seismo. Lab. Pasadena

G107 24./CA CIT Athenaeum, Pasadena

Glo8 24./CA Millikan Library, CIT, Pasadena
G110 15.5/CA J.P.L., Pasadena

Gl1l4 28./CA Fire Station. Palmdale

H115 13, /CA 15250 ventura, LA

1128 22.5/CA 435 N. Oakhurst, Beverly Hills
1131 ' 22.5/CA 450 N. Roxbury, Beverly Hills
T134 23./CA 1800 Century Park East, LA
1137 12./CA 15910 ventura, LA

Jl41l 25./CA Lake Hughes Array, Station 1
J1l42 24./CA Lake Hughes Array, Station 4
Jl43 23./CA Lake Hughes Array, Station 9
J1l44 21./CA Lake Hughes Array, Station 12
Jlas 10.5/CA 15107 van Owen, LA

Jl48 25./CA 616 S. Normandie, LA

L166 —_ 16.5/CA 3838 Lankershim, LA

N188 38.9/EP 1880 Century Park East, LA
N192 26./CA 2500 Wilshire, LA

0198 18./CA Griffith Park Observatory, LA
0207 26./CA Fairmont Recervoir, CA

P214. 22.5/CA 4567 Sunset, LA

P217 25./CA 3345 Wilshire, IA

Q233 13./CA 14724 ventura, LA

Q236 22./CA 1760 N. Orchid, LA

Q239 24./CA 9100 Wilshire, Beverly Hills
R246 22.5/CA 6464 Sunset, LA

R248 22:5/CA 6430 Sunset, LA

R249 23./CA 1900 Avenue of the Sturs, LA
5255 26./CA 6200 Wilshire, LA

5261 24./CA 1177 Beverly Drive, LA

5262 26./CA 5900 Wilshire, LA

5265 25./CA 3411 Wilshire, LA

5266 25./CA 3559 Wilshire, LA

EP: Epicentral Distance.

CA: Closest approach.
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TABLE__ Page 1 of 3
ACCELEROGRAMS SELENTED FOR CLINTON SITE SPECIFIC SPECTRA
Epic. Hypo. Peak Other
Depth Ref. Dist. Dist. Acc. Distance*
Code* Date Time(UT) my, ¥ (km) 1, Location No. (k=) (km) (gals) Cump. Station (km)
A,B,E MAR 23 1957 19:44:21 5.1 5.3 11.0 vit 8an Francisco, CA A015 11.5 16.° 81.8 N10°E Coaiden Cate Park , 8.0
102.8 s80°s
AB,C  JUN 28 196€ "%:26:14 5.8 5.6 possible VII Parkfield, CA n034 9.3% 9,3 347.8 NOS°W Cholame #5 9.3
D,E,F,C surface 425.7 NB8S°E
rupture
A,B,C SEP 12 1370 14:30:52 5.2 5.4 9.0 vIII Lytle Creek w334 13.4 16.1 135.0 825°W Wrightwood 15.0
D,E,F.C 194.0
A,B,C  SEP 12 1970 '4:30:52 5.2 5.4 9.0 viix Lytie Creek w33¢€ 23.8 25.4 55.9 $36°W Cedar Springs 18.¢C
D,E.7,C 69.4 Pump House
A,B.C SEP 12 1970 14:30:52 5.2 5.4 9.0 vVIiiT Lytle Creek w238 22.9 24.6 113.0 NS San Bernardine 28,0
D,E,F.C 57.5 EW HMall of Records
D,E,F  SEP 12 1970 14:30:52 5.2 5.4 9.0 VIII Lytle Creek w339 31.5 32.8 40.2 NS SCEC 29.0
35.3 EW Colton
F,G FEB 09 1971 14:00:42 6.2 6.4 13.0 X1 San Fernando L166 20.8 33.4 164.2 NOO®E 3838 Lankershim 16.5
147.6 890°W Blvd. (LA)
F FEB 09 1971 14:00:42 6.2 6.4 13.0 X1 San Fernando EQ81 32.9 35.4 223.0 SO08°E Santa Felicia Dam 29.0
198.3 S82°W
F,C FEB 09 1971 14:00:42 6.2 .~ 13,0 X1 San Fernando rils 36.2 38.5 154.0 SB9°W 48467 Sunmset 22.5
156.0 SO1°E Blvd. (LA)
F,G FEB 09 1971 14:00:42 6.2 6.4 13.0 XI San Fernando Rz46 35.7 38.0 115.0 NS 6464 Sunsec 22.5
106.0 EW Blvd. (LA) r
¥F,G FEB 09 1971 14:00:4° 6.2 6.4 13.0 X1 San Fernando R248 35.7 38.0 184.0 NS 6430 Sunset 22.5
174.0 EW  slvd. (1A)
T I ;i FEUNE o X
E ; 7 . R e . 2
> ) s A ' .
; R ’ : ; § .
£ - k4 h 3 i
i l',," ‘ H ’ y. " y s : ¢
34 f AT N ' i v re 2 &
'3 i ¢ ; i g :’; o
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i OIS S LTS SR A B ol S
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v | 7 U 0 o ¥ : % 4,"
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TABLE__ (Continued)

ACCELERCCRAMS SELECTED FOR CLINTON SiTE SPECIFIC SPECTRA

Page 2 of 3

Epic. Hypo. Peak Other
Dep “h Ref. Dist. Dist. Acec. Distance*
Code® Date Time(UT) my N, {km) I, Location No. (km)  (km) (gals) Cemp. Station (km)
A,B NOV 28 1974 23:01:25 5.0 5.2 9.0 vi Gilroy, CA CN74 9.0 12,7 134.7 S67°W Cavilan College 10.8
.t 9.1 S23°E
A,B,C MAY 09 1376 0n:53:45 5.0 3.5 1.0 X Fri li, Italy 1051 25.2 25.2 38.6 NS Forgaria -
D,E,F,C 35.6 EW
A B MAY 11 1 «:144:00 4.9 3.3 . VIIL Friuli, Italy 1059 9.7 21.3 275.8 NS Forgaria -
D,E 1728.7 EW
A,B MAY 11 1976 22:44:00 4.9 5.3 19.0 Vill Friuli, Italy 1061 11.7 22.3 31.0 NS Tarcento -
D,E 61.0 EW
A,B,C SEP 11 1976 16:31:12 5.0 5.5 9.0 VIII~ Priuli, Italy 1131 15.8 18.2 93.0 Nf  Fougaria -
D,E,F.C IX 102.3 EW
A,B,C SEP 11 1976 16:31:00 5.0 3:5 9.0 VII-IX Friuli, Italy I133 7.5 11.7 158.0 N8 Tarcento -
D,E,F,C 79.1 EW
A,B,C SEP 11 1976 16:35:00 5.3 5.9 6.0 XI Friuli, Ttaly 1138 14.0 15.2 119.7 NS Foigaria . -
D,E,F,C 220.0 EW
A,B,C SEP 15 1976 03:15:18 5.7 6.1 9.0 VIII- Friuli, Italy 1152 9.0 12.8 257.9 NS  Forgaria -
E,F,C IX 213.8 EW
D SEP 15 1376 04:38:53 4.8 $.0 21.5 VII Friuli, Italy I157 13.6 25.4 54.4 NS Forgaria =
49.6 EW
Lid b2 ’
¢ .y
4 ;
P
& Thiy =it . i & Je S :
£ 3 ok S, 7/ @
."{ o I .‘_\_':' : A 3 : " 4
) et 2" ";. S . s 3 A
i 3 R L A8 A :
. ,"‘-»' ¢ ... i = ¢
.> '-' A ‘. ...I . 5

R e T SRR



TABLE__ (Continued) Page 3 oi 3
ACCELEROGRAMS SELECTED FOR CLINTON SITE SPECIFIC SPECTRA
Epic. Hypo. Peak Other
Depth Re{. Dist. Dist. Acc. Distance*

Cade* Date Time(UT) my M, (am) I, Location o. (km) (km) (gals) Comp. Station (km)
B,C SEP 15 1976 09:21:18 5.4 6.0 11.7 IX Friuli, Italy 1168 20.0 23.2 346.2 NS Forgaria -
E, 7,6 329.5 EW
5,C SEP 15 1976 09:21:18 5.4 6.0 11.7 4 Friuli, ltely 1172 19.0 22.3 128.8 NS Tarcento -
E,F,C 103.7 EW

*Dataset Code is as follows:

OmMmo O™

K

Mp=h.9
My=5.1
Mp=5.4
HL" .9
Mp=5.1
Mp*5.4
M =5.4

to 5.9, Distance restricted to 25 km and less,
to 6.1, Distance restricted to 25 km and less.
to 6.4, Distance restricted to 25 km and less.
to 5.9, Maximum distance = 36.2 km.
to 6.1, Maximum distance = 36.2 km.
to 6.4, Maximum distance = 36.2 km.

to 6.4, Maximum distance = 25 km when closest approach distances used for San Fernando Records.

Other distances quoted are those computed by taking the closest approach of the station to the

station to the surface projection of the generative faule,
Laboratory, September, 1930, compilation of

generative fault or the closest approach of the
Calculations are from various authors tabulated ia
strong motion data (see references).

the Lawrence Livermore

Saw o
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LV PARAMETERS OF RESPONSE SPECTRA DATASETS
vl “\
Average Median Mean Peak Acc.
Epic. Peak Peak g4th
My Average Distance Acc. Acz, Percentile ho. of No. of No. of
Run Id Description of Run Range M, (Xm) {em/ sec?) (em/sec?) (em/sec?) Components Stations Sarthquakes
A Diltlme: 29 km 4.9-5.9 5.41 14.4 100.9 128.3 201.8 <5 8 9
Parkfield included
A’ Distance < 25 km 4.9-5.9 3 14.9 90.2 107.6 163.4 24 7 8
For: "' eld excluded
B Dis: e < 45 km 5.1-6.1 5.56 14.8 121,2 154.6 243.5 30 8 10
Parkfield included
B' Distance < 25 kr S.1-6.1 5.56 15.2 111.6 137.4 212.7 28 7 9
: Parkfield excluded
€ Distance < 25 «m 5.4=6.4 5.66 16.4 129.6 166.3 262.6 22 6 7
Parkfield included
¢ Distance < 25 km 5.4-6.4 5.67 17.1 116.2 142.9 221.0 20 5 6
Parkfield excluded
o] Distance € 36.2 km 4,9-5.9 5.41 15.7 94.0 121.5 152.3 28 9 9
Parktield included
D' Distance £ 36.2 km 4.9-5.9 5.39 16.2 84.35 102.1 156.4 26 8 8
Par' fi:1d excluied
1 Distance < 36.2 kn 5.1-6.1 5.55 15.9 112.7 147.5 234.6 2 9 10
Parkfield included
B e Distance < 36.2 km 5.1-6.1 5.55 16.3 103.8 130.9 205.1 30 8 9

Parkfield excluded
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TABLE ___
Average Median Mean Peak Acc.
Epic. Peak Pesk sath
My Average Distance Acc. Ace. Percentile N . of No. of No. of
Run 1d Description of Run Range M, (%n) (em/sec?) (cuy sec?) (em/sec?) Compoaents Stations Earthquakes
F Distance < 36.2 km 5.4~6 .4 5.86 22,3 127.7 58.7 247.0 34 12 8
Parkfield included
gl Distance £ 36.2 km 5.4~6.4 5.88 23.3 119.2 144.1 220.6 32 11 7
Parkfield excluded
G Closest approach 5.4-6.4 5.86 17.6 134.2 161.8 207.4 30 10 8
Distance < 25 km
for San Ferr ndo records
Parkfield included
G' Closest approach 5.4-6 .4 5.88 18.2 124.5 145.5 217.8 28 9 7
Distance £ 25 km
for San Fernando records
Parkfield excluded
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P.oposed Site Locations for
Relative Seismic Hazard Analysis

-._——----—-———-_....--————----——-—------———-——--—-—-—-—----—----—-

No. at. N Long. W Remarks

1 40.0 89.0 Approx. Clinton Site
'2 40.0 96.0 S. E. Nebraska

3 40.0 93.0 N. Missouri

4 40.0 84.0 W. Ohio

5 40.0 8l1.0 E. Ohio

6 38.0 89.0 S. Illinois

7 42.0 89.0 N. Illinois

8 45.0 89.0 Central Wisconsin
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EXPLANATION

......‘OGOI.I.I.
Tectontc province boundary
Dasiied waere concealed by younger deposics

Very approxinmate limits of sesamic activity aceas
and (or) structurally concrolled szcas

STRUCTURAL CONTROL

m{m
o AM

{
|

SETSMIC ACTIVITY LEVEL

b & w N

~§

g

SEISMIC ACTIVITY LEVey

Level 1

Seismic freruency in epicenters is less than 8 per lO‘an. Includes large
areas in vhich seiscic frequency is 0. All areas of this level are indi~
cated withour pattern, because information adout h!-torical seisnicity
is insufficlent to make structural analysis possibi.

Level 2

Selsale frequency is generally nore than 8 but less than 32, and no earth=-
Quake in the atea has a maxinus epicentral intensity greater than M VI,
Used locally for areas of seisaic frequency higher than 32 around and
between areas whoss epicentral pattern indicates structural control

Level 3

Applies generally .o areas vhere seisaic frequency is more than 8 but
less than *? and at least one earchquake of ecpicentral intensity VIL or
VIIl is recorded. Conmonly restricted to areas where eplee.nral distri-
butien or relation to known structure iIndicates a liviting st-.ctural
factor. Applies also tc sone arcas where seismic frequency is 32 or sore
if no eplcentecs of intensity greater than V1 are recorded, notably {n
central Virginia and the Adirondack-St. Lavrenc. area

Level 4

Seisuic frequency 1s 32 or vore and earthquazes of intensity VII or VIII

have been recorded. Locslly extonded along fault treads {nto areas of
sosevhat lover seismic frequency

Level $

Areas vhere one or more epicenters of inteasity IX or higher are present
and seisale frequency is sore than 32. Where seismic frequency drops be-
low 32 along structural trends, level 3 applies because both raxizun {n-
tensity and seisntc frequency decrease. No areas exist where the seismic

frequency is less than 32 and ecarthquakes of intensity grester than VIIL
have been recorded

STRUCTURAL CONTROL

A

Areas in which ¥aown faults are assoctlated vith epicentral alincments or
disteibution, in such a way a5 to indicate that rovenents oa the kaown

faults or closely relate i taules have been the source of recorded earth-
quakes

Arcas fn which major faults are not known, hut epleentral concentration and
alinvient indicate that :oves

been the source of recorded varihiquakes

<
Areas an which major fasles are kpown, dut the eprcentral distridution does
noL Lladicate that they are the source of recoried Cartnguases.

In which cajor faults or other sel .nically astive stru
of ladicated

vHLs on uatecognized or conceslvd faults have

Also, areas
ItUTes are not known
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| EXPLANATION

: Modified Mercalli Intensicy

-
Hi to Vi
a
v
&
| vii

A
1X-X

A ‘
Xn

A single epicenter of intensity XII is shoun near New Madrid, Missouri

The center of each triangular sysbol indicates the epicentral location of one
or more seismic events, plotted to the necarest 0.1 degree of latitude and
| longitude. The intensity shown is naxinum Modified Mercalli (3M) intensity
| in the epicentral area of the lacgest event at the plotted location. Most

locations are based on observations of intensity rather than on instrumen-
tal records

—
: / 8
Seisale frequency contour represents the areal distribution of earthquake

epicenters vish eplcentral intensity of MM III and greater, as indicated

| . by the total = aber per 10%ia* during the period 1800-1972. Contour inter-
vals are 0-4, more than 4 but less thaa 8, more than 8 but less than 16,
wore than 16 but less than 37, more than 32 but less than 64, and zore than
64. The contours ave considerably generalized and are shown only as a guide

for estimating regional seisnicity. They have no value for precise location
of seisnlc boundarles

NOTE: This wap was compiled In 1973 from carthquake data of the Environmental
Data Service of the National Oceanic and Atmospheric Administracion and
from data of  .e Dominion Observatory, Ottava, Canada
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Figure 2. Modifled Mercalll (M.M.) Intensity Attenuation Curves for tie
Central United States.

NUTTLI and HERRMANN 1981
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Nuttli Theoretical 1981 Earthquzcke Confecence
(Knoxville, Tennessee)
Nuttli stated that all curves from Nusitli-

Theoretical 1979 be adjusted down by .2my. .
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