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ENCLOSURE 1

September 16, 1981 - NRC - CONSUMERS POWER

Dino Scaletti, LB#4 - 492-8443
Thiru Thinuvengadam, Consumers Power Company
Dennis M. Budzik, Consumers Power Company
Ann Hodgdon, OELD, NRC
Jeff Kimball, GSB., NRC
Gus Giese-Koch, GSB, NRC
William Paton, OELD, NRC
Michael Wilber, OGLB, NRC
P. Shunmugavel, Bechtel
J. C. Johnston, Weston Geophysical
Zenou Cybriwsky, Weston Geophysical
Lane Schultz, Weston Geophysical
Steve Teaesco, Weston Geophysical
Richard Ho't, Weston Geophysical
Philip Steptoe, Isham, Lincoln & Beale (CPCo)
Edward Levine, Weston Geophysical
Leon Reiter, GSB, NRC
Robert E. Jackson, GSB, NRC
Stephan Brown, GSB, NkC
n. K. Ibrahim, GSB, NRC
G. Leblanc, Weston Geophysical
Robert Teifke, Weston Geophysical
J. W. Cook, Consumers Power
George C. Kimkiewicz, Weston Geophysical
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ENCLOSURE 2 __

ist t :ch ent-

*NcMr Pl;n".Jia . .

Dr:1t Psnda for "setir.; an Part 11:
Seismic Hazard Analysis

The informat'an (tables, c.onputer output) that is requested telew

should be initially provided to the staff at the forthcoming r.2 ting. If

this n.aterial needs to be docketed the staff will issue a forral enquest
_

after the aeting (where the below listed topics will be dis sed).

1. Pravide tables similar to table 1 for the following source zones.

Model 1 - Michigm "asin
Central trovince_.

Attica

"odel 2 - Central Province
Anna
"iagara Peninsula

"edel 3 - Central Province

2. Provide plots of the annual nunber of earthquakes versus-

nagnitude (it is not necessary to norc.alize to a uniform area) for

; all source zones similar to figures 5-8. These plots shculd show

the actual data points along with the regression best fit line.

3. Provide tables or the direct co puter output of the various source

zone models (similar to tables 5-8) for the following points in g

f. p heCS,-

the Central United States. g'gycn
i ' ..-

0 U U43 N'/9 W; 41 ti81 W4i fl, 84 W Z l - 7'3/
U43 N 88 W; 40.5 fi 88 W

, _ _
- --

| h - | 5 Sk' S( s

kb - h( hb -

i ,.

w- -

0' ? 0 0 1.^. 1bIf + C- OV3-
'i

N __
,

' )( $ |
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T!.ese runs shauld '..e made using the n.w ' - . Ste n t z as sad in

Part III. These runs are necessary to prodde the staff with relative

comparisons of seismicity throughout the Central United States.

4 Prepare a brief discursion on hcw uncertainty is accounted for in the

assumed attenuatiun relationship including t he fcllowing topics:

a) limiting dispersion at close distances

b) limiting the likelihood of certain intensities for the maximum

magnitude

,
c) using a diff ent attenuation relationship such as Gupta and Muttli (1976)

v.hich has a different estimate of standard deviation of intensity.

5. On page 22 of the Part II report you discuss further constraints on the
O

seismic hazard results. Were these constraint s placed on all :dels 7LO/

If so what effect does removing these constraints have on the mnual

exceedence probabilities.

6 In v.hich source zones was the maximum earthquake (where it had only one
ts -v

'

occurrence) not given equal weight in the regression analysis (page 9).

k 7. Provide a brief discussion (elaboration of pages 17 & 18) on why the

ground motion was not directly assimilated into the attenuation relationship

(p. 15). How is uncertainty in ground motion parameters taken into account?

8. Provide a brief discussion on your approach to estimating or calculating the

following parameters. This topic is necessary in order to discuss hcw much

uncertainty is involved in the actual input parameters.

,

.
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a) Upper l'agnitudc c .uTf- hc , ; as this ;,ic,.id? How d:es it cog;rE.

to the 1000 year return period outlined by Nuttli (1978) using
2100,000 km as the uniform arca?

b) Beta-value- uas this value a result of a regression anal,ysis? The

staff is particularly concerned with high b-values such as found in

Table 3 for the Central Province. How would the regression curve

change if one chooses, a best fit line with a constant slope of .92

to fit the actual data. Provide at least one example using the Central -

Province in Table 3 (show recurrence . curve with b=1.18.and best /it

b=.92 lines t one graph).

9. '| hat value is used for " Background seismicity" in the "cGuire/Carnell

risk analysis. program? Please explain choice of par; eters.

.
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MEETING HANDOUTS
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TABLE Cl-1

EARTHQUAKE OCCURRENCES IN THE M!CRIGAN BASIN

__

0.8 1.3 1.8 2.3 2.8 3.3- 3.8 4.3 4.8 5.3
TO TO TO TO TO TO TO TO TO TO
1.2 1.7 2.2 _2 . 7 3.2 3.7 4.2 4.7 5.2 5.7

_

1800-1809 0 0 0 0 0 0 0 0 0 0
1810-1819 0 0 0 0 0 0 0 0 0 0
1820-1829 0 0 0 0 0 0 0 0 0 0
1830-1839 0 0 0 0 'O 0 0 0 0 0
1840-1849 0 0 0 0 0 0 0 0 0 0
1850-1859 0 0 0 0 0 0 0 0 0 0
1860-1869 0 0 0 0 0 0 0 0 0 0
1870-1879 2 0 0 0 0 0 1 0 0 0
1880-1889 0 0 0 0 0 1 0 1 0 0
1890-1999 1 0 0 0 0 1 0 0 0 0
1900-1909 3 0 0 0 0 0 0 0 0 0
1910-1919 0 0 0 0 0 1 0 0 0 0
1920-1929 0 0 0 0 1 0 0 0 0 C
1930-1939 0 0 0 0 1 1 0 0 0 0
1940-1949 0 0 0 0 0 0 0 1 0 0
1950-1959 0 0 0 0 0 2 0 0 0 0
1960-1969 0 0' O O O 1 0 0 0 0
1970-1979 1 0 0 0 0 0 0 0 0 0

,
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TABLE Ql-1A

MICHIGAN BASIN
EARTHQUAKE RECURRENCE INTERPRETATION

Magnitude-mb 3.5 4.0 4.5
_

No./ time (yr . )
. 2/180*

- 7/150 1/150* 2/150*

7/100* 1/110* 2/100

4/50*

Incremental .0111*
Ra tes .0467 .0067* .0133*

.0700* .0091* .0200

.0800*

Cumulative .0878 .0178 .0111
Rates .1024 .0224 .0133

* ' Interpreted mean annual rates and time
. intervals over which rates are computed.-

.
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TABLE Q1-2

CENTRAL PROVINCE-MODEL 1,

i

I

Magnitude-mb
- Interval 3.3-3.7 3.8-4.2 4.3-4.7 4.8-5.2 5.3-5.7

i 1800-1809 - -

'
- - -

1810-1819 1 - - - -

; 1820-1829 1 2 - --

.
1830-1839 1

~
- - - -

| 1840-1849 1 1 - -
-

1850-1859 3 1' - - -

1860-1869 - - - - -

1870-1879 2 1 1 - -

1880-1889 6 2 - --

1890-1899 2 - - 1 -

1900-1909 9 9 2 --

1910-1919- 5 2
'

- - -

1920-1929 4 3 2 --

1930-1939 4 2 1 - -

1940-1949 3 2 - - -3

1950-1959 10 4 1 - -

1960-1969 4' 2 2
'

- -

1970-1979 3 - - - -

.

4
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TABLE Ql-2A

CENTRAL PROVINCE - MODEL 1
EARTHQUAKE RECURRENCE INTERPRETATION

'~

~' Magnitude ~ 3.5 4.0 4.5 5.0

No./ time (yr.) 11/180 5/180*

30/150 9/150* 5/150*

52/110* 25/110* 7/110*

42/80* 24/80* 4/80

10/50*

Incremental .0611 .0278*
Rates . .2000 .0600* .0333*

.4727* .2273 .0636*

.5250* .3000* .0500
.2000*

Cumulative .7605 .2878 .0878 .0278
Rates .9219 .3969 .0969 .0333

* - Interpreted mean annual rates and time intervals over
which rates are computed.

|

4
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TABLE 01-3

EARTHQUAKE OCCURRENCES IN THE ATTICA, NEW YORK REGION

0.8 1.3 1.8 2.3 2.8- 3.3 3.8 4.3 4.8 5.3
TO TO TO TO TO TO TO TO TO TO

_ l.2 1.7 2.2 2.7 3.2 3.7 4.2 4.7 5.2 5.7

1750-1759 0 0 0 0 0 0 0 0 0 -0
1760-1769 0 0 0 0 0 0 0 0 0 0
1770-1779 0 0 0 0 0 0 0 0 0 0
1780-1789 0 0 0 0 0 0 0 0 0 0
1790-1799 0 0 0 0 0 0. 0 0 0 0
1800-1809 0 0 0 0 0 0 0 0 0 0
1810-1819 0 0 0 0 0 0 0 0 0 0
1820-1829 0 0 0 0 0 0 0 0 0 0
1830-1839 0 0 0 0 0 0 0 0 0 0
1840-1849 0 0 0 0 0 0 0 0 0 0
1850-1859 0 0 0 0 1 0 0 0 0 0
1860-1869 0 0 0 0 0 0 0 0 0 0'

1870-1879 0 0 0 0 0 0 0 0 0 0
1880-1889 0 0 0 0 0 0 0 0 0 0
1890-1899 0 0 0 0 0 0 0 0 0 0
1900-1909 0 0 0 0 0 0 0 0 0 0
1910-1919 0 0 0 0 0 0 0 0 0 0
1920-1929 0 0 0 0 0 1 1 0 1 0
1930-1939 0 0 0 1 1 0 0 0 0 0
1940-1949 0 0 0 0 0 0 0 0 0 0
1950-1959 0 0 0 0 0 0 1 0 0 0
1960-1969 0 0 0 1 1 2 1 1 0 0
1970-1979 0 1 1 3 0 0 0 0 0 0
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TABLE Ol-3A

ATTICA, NEW YORK REGION
EARTHQUAKE RECURRENCE INTERPRETATION

..

Magnitude 3.5 4.0 4.5 5.0

No./ time (yr.) 1/180 1/180

3/150 1/150 1/150

3/60 3/60 '

_

2/20

Incremental .0056 .0056
Rates .0200 .0067 .0067

.0500 .0500
. .1000

Cumulative .0812 .0312 .0112 .0056
Rates .1634 .0634 .0134 .0067
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TABLE Q1-4- -

CENTRAL PROVINCE-MODEL 2

.

Magnitude-mb
Time
Interval 3.3-3.7 3.8-4.2~ 4.3-4.7 4.8-5.2 5.3-5.7

1800-1809 - - 1 - -

1810-1819 1 - - - -

1820-1829 2 2 2 - -

1830-1839 1 1 '
- - -

1840-1849 - - 1 - -

- 1850-1859 3 3 - - - -

1860-1869 - _1 - - -

1870-1879 1 2 1 - -

1880-1889 8 3 - --

1890-1899 3 - - 1 -

1900-1909 13 10 3 --

1910-1919 7 2 1 - -

1920-1929 4 4 1- -

1930-1939 7 5 1 - -

1940-1949 8 4 1 - -

1950-1959 16 3 1 - -

1960-1969 '3 1 1 - -

1970-1979 4 - - - -

1980-1981 * * * 1 -

* - Earthquake Catalog not updated af ter 1/1/80, except for July 27,
1980 Kentucky earthquake.



- _ _ _ .. .-_ . . .. . _ _ _ _ _ _ _ _ _ _ _

. . .

' '

TABLE Ql-4A

CENTRAL PROVINCE - MODEL 2
EARTHQUAKE RECURRENCE. INTERPRETATION

_ Magnitude 3.5 4.0 4.5 --5.0 -- - - -

No./ time (yr . ) 81/160 38/180 13/180 6/180*

36/150 10/150* 6/150*

74/110* 31/110* 9/110*

61/80* 29/80*

Incremental .45 .2111 .0778 .0333*
Ra tes .2400 .0667* .0400*

_ .6727* .2818* .0818*
.7625* .3625*

Cumulative 1.0545 .3818 .1000 .0333
Rates 1.2468 .4843 .1218 .0400 '

* - Interpreted mean annual rates and time intervals over
which rates are computed.

_.
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TABLE Ql-5

EARTHQUAKE OCCURRENCES IN THE ANNA, OHIO REGION

0.8 1.3 1.8 2.3 2.8 3.3 3.8 4.3 4.8 5.3 5.8
TO TO TO TO TO TO TO TO TO TO TO
1.2 1.7 2.2 2.7 3.2 3.7 4.2 4.7 5.2 5.7 6.2

1750-1759 0 0 0 0 0 0 0 ~ 0 0 0 0
1760-1769 0 0 0 0 0 0 0 0 0 0 0
1770-1779 0 0 0 0 .0 0 0 0 0 0 0
1780-1789 0 0 0 0 0 0 0 0 0 0 0
1790-1799 0 0 0 0 0 0 0 0 0 0 0
1800-1809 0 0 0 0 0 0 0 0 0 0 0
1810-1819 0 0 0 0 0 0 0 0 0 0 0
1820-1829 0 0 0 0 0 0 0 0 0 0 0
1830-1839 0 0 0 0 0 0 0 0 0 0 0
1840-1849 0 0 0 0 1 0 0 0 0 0 0
1850-1859 0 0 0 0 0 0 0 0 0 0 0
1860-1869 0 0 0 0 0 0 0 0 0 0 0
1870-1879 0 0 0 0 0 1 0 0 1 0 0
1880-1889 0 0 0 0 2 0 1 1 0 0 0
1890-1899 0 0 0 0 0 2 0 0 0 0 0
1900-1909 0 0 0 0 0 0 0 0 0 0 0
1910-1919 0 0~' 0- 0 1 0 0 0 0 0 0
1920-1929 0 0 0 0 2 0 1 0 0 0 0
1930-1939 0 0 0 3 7 7 1 1 3 1 0
1940-1949 0 0 0 0 1 0 0 0 0 0 0
1950-1959 0 0 0 0 0 0 1 0 0 0 0
1960-1969 0 0 0 0 0 0 0 0 0 0 0
1970-1979 0 0 0 1 1 0 0 0 0 0 0

,



1

|* **

|
' '

TABLE Q1-5B

ANNA, OHIO REGION
EARTHQUAKE RECURRENCE INTERPRETATION

>

.

.

_

Magnitude 3.5 4.0 4.5 5.0 - 5.5
_

_

No./ time (yr . ) 4/180* 1/180*

2/150* 4/150 1/150* ,

10/110* 4/110* 2/110 4/110*

7/60* 3/60* 1/50*

Incremental .0133* .0222* .0056*
Rates .091* .0364* .0182 .0267 .0067*

.1167* .0500* .0200* .0364*

Cumulative ' .1685 .0775 .0411 .0278 .0056
Ra tes .2298 .1131 .0631 .0431 .0067

.

_ * - Interpreted mean annual rates and time intervals over
which rates are computed. --
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TABLE Ol-6

EARTHQUAKE OCCURRENCES IN THE NIAGARA PENINSULA

0.8 1.3 1.8 2.3 2.8 3.3 3.8 4.3 4.8 5.3
TO TO TO TO TO TO TO TO TO TO
1.2 1.7 2.2 2.7 3.2 3.7 4.2 4.7 5.2 5.7

1750-1759 0 0 0 0 0 0 0 0 0 0
1760-1769 0 0 0 0 0 0 0 0 0 0
1770-1779 0 0 0 0 0 0 0 0 0 0
1780-1789 0 0 0 0 0 0 0 0 0 0
1790-1799 0 0 0 l) 0 1 0 0 0 0
1800-1809 0 0 0 0 0 0 0 0 0 0
1810-1819 0 0 0 0 0 0 0 0 0 0
1820-1829 0 0 0 0 0 0 0 0 0 0
1830-1839 0 0 0 0 0 0 0 0 0 0
1840-1849 0 0 0 0 0 0 1 0 0 0
1850-1859 0 0 0 1 0 1 1 1 0 0
1860-1869 0 0 0 0 1 0 0 0 0 0
1870-1879 0 0 0 1 0 2 0 1 0 0
1880-1889 0 0 0 2 1 1 0 0 0 0
1890-1899 0 0 0 0 0 1 0 0 0 0
1900-1909 0 0- 0 0 0 0 0 0 0 0
1910-1919 0 0 0 0 0 1 1 0 0 0
1920-1929 0 0 0 0 0 1 0 0 0 0
1930-1939 0 0 0 0 1 1 0 0 0 0
1940-1949 0 0 1 0 0 0 0 0 0 0
1950-1959 0 0 0 0 0 3 1 0 0 0
1960-1969 0 0 0 0 1 0 1 0 0 0
1970-1979 0 0 3 1 4 0 0 0 0 0

.
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TABLE Ql-6A

NIAGARA PENINSULA REGION
EARTHQUAKE RECURRENCE !NTERPRETATION

Magnitude-mb 3.5 4.0 4.5

No./ time (yr.) 12/190 5/180 2/180*

11/130* 5/140* 2/130*
.

6/70* 3/70*
_

_

Incremental .0632 .0278 .0111*
Rates .0846* .0357* .0154*

.0857* .0429*

Cumulative .1314 .0468 .0111
Rates- .1440 .0583 .0154

* - Interpreted mean annual rates and time
intervals over which rates are computed.
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TABLE Ol-7

EARTHQUAKE OCCURRENCES IN THE CENTRAL PROVINCE - MODEL 3

0.8 1.3 1.8 2.3 2.8 3.3 3.8 4.3 4.8 5.3 5.8
TO TO TO TO TO TO TO TO TO TO TO
1.2 1.7 2.2 2.7 3.2 3.7 4.2 4.7 5.2 5.7 6.2

1750-1759 0 0 0 0 0 0 0 0 0 0 0
'

1760-1769 0 0 0 0 0 0 0 0 0 0 01770-1779 0 0 0 0 0 0 0 1 0 0 01780-1789 0 0 0 0 0 0 0 0 0 0 01790-1799 0 0 0 0 0 1 0 0 0 0 01800-1809 0 0 0 0 0 0 0 1 0 0 01810-1819 0 0 0 0 0 1 0 0 0 0 01820-1829 0 0 0 0 1 2 2 2 0 0 01830-1839 0 0 0 0 0 1 1 0 0 0 01840-1849 0 0 0 0 3 0 1 1 0 0 01850-1859 0 0 0 1 1 4 4 1 0 0 01860-1869 0 0 0 0 3 0 1 0 0 0 01870-1879 2 0 0 1 3 4 2 1 1 0 01880-1889 0 0 0 6 10 9 1 4 0 0 0
1890-1899 4 0 0 1 3 6 0 0 1 0 01900-1909 13 0 0 1 5 13 10 0 3 0 01910-1919 0 0~ 0 1 3 8 3 1 0 0 01920-1929 0 0 0 2 13 6 6 0 2 0 01930-1939 1 0 1 13 31 15 6 2 3 1 01940-1949 0 0 1 3 13 8 4 1 0 0 01950-1959 2 0 0 1 7 19 6 1 0 0 01960-1969 1 0 1 1 9 5 3 2 0 0 01970-1979 3 1 9 11 10 4 0 0 0 0 01980-1981 0 0 0 0 0 0 0 0 1 0 a'

.-

$
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TABLE Ql-7A

CENTRAL PROVINCE - MODEL 3
EARTHQUAKE RECURRENCE INTERPRETATION

Magritude 3.5 4.0 4.5 5.0 5.5
_

No./ time (yr . ) 50/180 17/180 11/180 1/180*

48/150 14/150* 11/150* 1/153*

97/110* 41/110* 12/110* 11/110*
.

78/80 38/80*

51/50*

'

Incremental .2778 .0944 .0611 .0056*
Rates .3200 .0933* .0733* .0067*

.8818* .3727* .1091* .1000*

.9750 .4750*
1.0200*

Cumulative 1.4267 .5449 .1722 .0789 .0056
Ra tes 1.7108 .6908 .2158 .1067 .0067

* - Interpreted mean annual rates and time intervals over
which rates are computed.
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TABLE Ql-8

EARTHQUAKE OCCURRENCES IN THE CINCINNATI ARCH STRUCTURE>

0.8 1.3 1.8 2.3 2.8 3.3 3.8 4.3 4.8 5.3 5.8
TO TO TO TO TO TO TO TO TO TO TO
1.2 1.7 2.2 2.7 3.2 3.7 4.2 4.7 5.2 5.7 6.2

1750-1759 0 0 0 0 0 0 , 0 0 0 0 0
1760-1769 0 0 0 0 0 0 0 0 0 0 0
1770-1779 0 0 0 0 0 0 0 0 0 0 0
1780-1789 0 0 0 0 0 0 0- 0 0 0 0
1790-1799 0 0 0 0 0 0 0 0 0 0 0
1800-1809 0 0 0 0 0 0 0 1 0 0 0
1810-1819 0 0 0 0 0 0 0 0 0 0 0
1820-1829 0 0 0 0 1 1 2 0 0 0 0
1830-1839 0 0 0 0 0 1 0 0 0 0 0
1840-1849 0 0 0 0 1 0 0 0 0 0 0
1850-1859 0 0 0 0 0 5 1 0 0 0 0
1860-1869 0 0 0 0 1 0 1 0 0 0 0
1870-1879 0 0 0 0 2 2 0 0 1 0 0
1880-1889 0 0 0 1 3 2 1 1 0 0 0
1890-1899 3 0 0 0 3 3 0 0 0 0 0
1900-1909 1 0 0 0 3 4 1 0 1. 0 0
1910-1919 0 0 0 1 1 2 1 1 0 0 0
1920-1929 0 0 0 1 5 2 3 0 0 0 0
1930-1939 0 0 0 4 13 10 4 1 3 1 0
1940-1949 0 0 0 0 5 3 2 0 0 0 0
1950-1959 0 0 0 1 1 7 2 0 0 0 0
1960-1969 0 0 0 0 0 0 1 0 0 0 0
1970-1979 0 0 0 2 4 1 0 0 0 0 0
1980-1981 0 0 0 0 0 0 0 0 1 0 0
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TABLE Ql-8A

CINCINNATI ARCH
EARTHQUAKE RECURRENCE INTERPRETATION

Magnitude 3.5 4.0 4.5 5.0 5.5
_ _ _._

No./ time (yr . ) 43/180 19/180 4/180 6/180* 1/180*

36/110 15/110* 3/110* 6/110* 1/150*

23/60* 12/60* 2/70*

21/50*

Incremental .2389 .1056 .0222 .0333* .0056*
Rates .3273 .1364* .0273* .0545* .0067*

.3833* .200* .0288*

.4200*,

Cumulative .5859 .2026 .0662 .0389 .0056
Ra tes .7100 .2900 .0900 .0612 .0067

* - Interpreted mean annual rates and time intervals over
which rates are computed.
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g TABLE 03-1
h
) ANNUAL EXCEEDANCE PROBABILITIES

OF MODIFIED MERCALLI INTENSITY AT
,

4 3.0 *N 79.0 *W
i

,

\ \ W t
i

.,

i

MODEL III IV V/ VI VII VIII IX X

.

[ ,0
.

-

I .60E-2' 3.69E-3 5.43E-4 4.67E-5 2.llE-6 4.56E-8
1 1.19E-1 4.86E-2

<

l

INL2 1.70E-1 8.24E-2 3.26E-2 9.01E-3 1.58E-3 1.61E-4 8.95E-6 2.51E-7t, *h b
3 1.04E-1 3.97E-2+

j
~ 1.10E-2 2.20E-3 3.18E-4 3.26E-5 2.29E-6 1.0 2E-73WT'

1S 7.60E-2 2.19E-2 4.92E-3 8.27E-4 9.86E-5 2.81E-5 1.09E-6 2.16E-810592.
2S. 1.52E-1 7.8 7E-2 3.29E-2 9.8 0E-3 1.9 3E-3 2.41E-4 1.84E-5 7.95E-7,

5 |93S 7.08E-2 2.44E-2 6.40E-3 1.22E-3 1.63E-4 1.49E-5 8.67E-7 2.86E-8
(, I %~

l
,

* |%,, -jf
' MA

- 7dy' '
g -y w y ,

1> 4d
\S g

O
?, 3: b /\ 6);i 5 H -

' 9
e'

!
,

,, Q\)<6n ~.

11

4 , _ > _ _ _ _ ._ __. ____..___ _
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D TABLE 03-2%i

| h ANNUAL EXCEEDANCE PROBABILITIES
OF MODIFIED MERCALLI INTENSITY AT

41.0*N 81.0*

'! a
g .a

I
) VI

*

MODEL III IV - V VII VIII IX X
.

'

/l 1.14E-1 4.02E-2 1.05E-2 1.8 7E-3 2.18E-4 1.61E-5 7.06E-7 1.68E-8
2 1.52E-1 5.05E-2 1.llE-2 1.63E-3 1.62E-4 1.llE-5 5.02E-7 1.30E-8

3 8.44E-2 3.4 2E-2 1.01E-2 2.12E-3 3.13E-4 3.25E-5 2.29E-8 1. 0 2E-7

1S 9.78E-2 3.38E-2 8.92E-3 1.65E-3 2.03E-4 1.58E-5 7.24E-7 1.77E-8
>

! 2S 1.20E-1 3.83E-2 8.4 7E-3 1.31E-3 1.4 3E-4 1.10E-5 5.68E-7 1.70E-8e

i

! 3S 5.llE-2 -1.89E-2 5.50E-3 1.13E-3 1.59E-4 1.48E-5 8.66E-7 2.86E-8

>

l
,

u
,

;;

x
T

,q
. , -

'

,
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v1 TABLE 03-3
>

y ANNUAL EXCEEDANCE PRODADILITIES
'

a-) OF MODIFIED MERCALLI INTENSITY AT
f' 41.0*N 84.0'W

!

MODEL III IV V VI VII VIII IX X

1 1.95E-1 7.4 3E-2 2.23E-2 4.9 3E-3 7.87E-4 8.76E-5 6.48E-6 2.93E-7

2 2.50E-1 1.46E-1 7.22E-2 2.58E-2 6.19E-3 9.69E-4 9.23E-5 5.00E-6

! 3 1.llE-1 3.9 2E-2 1.08E-2 2.17E-3 3.16E-4 3.25E-5 2.29E-6 1.02E-7 ,
'

1S 1.70E-1 6.39E-2 1.94E-2 4.43E-3 7.42E-4 8.82E-5 7.07E-6 3.52E-7
2S 1.97E-1 1.12E-1 5.49E-2 1.97E-2 4.80E-3 7.87E-4 8.40E-5 5.93E-6

3S 7.80E-2 2.39E-2 6.17E-3 1.19E-3 1.62E-4 1.49E-5 6.67E-7 2.86E-8

.I

l, . .

'

I

9

i
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TABLE Q3-4
!

ANNUAL EXCEEDANCE PROBABILITIES
OF MODIFIED MERCALLI INTENSITY AT

43.0*N 88.0*W

i

?

!

!

MODEL III IV V VI VII VIII IX X

1 1.26E-1 4.4 6E-2 1.35E-2 3.12E-3 5.21E-4 6.06E-5 4.67E-6 2.20E-7

3 2 1.12E-1 3.29E-2 7.37E-2 1.20E-3 1.37E-4 1.04E-5 4.94E-7 1.30E-8.;

,_

3 1.04E-1 3.7 9E-2 1.0 6E-2 2.16E-3 3.15E-4 3.25E-5 2.29E-6 1.0 2E-7t

IS 1.12E-1 3.82E-2 1.15E-2 2.73E-3 4.83E-4 6.09E-5 5.23E-6 2.82E-7
'
; 2S .8.52E-2 2.34E-2 5.29E-3 9.17E-3 .l.16E-4 1.01E-5 5.53E-7 1.69E-8
i
' '

3S 7.04E-2 2.27E-2 6.01E-3 1.17E-3 1.61E-4 1.49E-5 ,8.67E-7 2.86E-8

|
;

|

:
! .

!

i
!

I
t



__.._. . - . .. . - - . . _ . . .._ . -

1.
.,

, .

.

.:

i - .
,

! TABLE 03-5
,

| ANNUAL EXCEEDANCE PROBABILITIES
;

OF' MODIFIED MERCALLI INTENSITY AT
.. 40.5*N 88.0 W
i

{
!

l'
,

.| MODEL III IV V VI VII VIII IX X
!
i

L

; 1 2.7 2E-1 8.21E-2 1.79E-2 2.7 6E-3 2.8 2E-4 1.81E-5 7.02E-7 1.56E-8
i

j 2 2.74E-1 8.12E-2 1.69E-2 2.45E-3 2.40E-4 1.52E-5 5.99E-7 1.40E-8
i-

| 3 2.47E-1 7.93E-2 L.8 8E-2 3.27E-3 4.llE-4 3.70E-5 -2.40E-6 1.03E-7
,

IS 2.56E-1 7.61E-2 1.65E-2 2.55E-3 2.65E-4 1.73E-5 6 .'7 9 E-7 1.52E-8;

i

j 2S 2.4 3E-1 7.0 0E-2 1.4 5E-2 2.15E-3 2.20E-4 1.4 9E-5 6.59E-7 1.79E-8

| 3S 2.14E-1 6.40E-2 1.41E-2 2.28E-3 2.57E-4 1.94E-5 9.70E-7 2.96E-8
!

;
;!

.

2
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I TABLE Q3-6
:
3 ANNUAL EXCEEDANCE PROBABILITIES
i OF MODIFIED MERCALLI INTENSITY AT
! 43.65 N 84.30 W -
i'
;

; MODEL III IV V VI VII VIII IX X
t

| . 1 1.0 2E-1 2.7 6E-2 5.25E-3 6.90E-4 6.4 3E-5 4.09E-6 1.41E-7 -

2 .l.17E-1 .3.66E-2 8.09E-3 1.23E-3 1.26E-4 8.llE-6 2.54E-7 -

3 8.41E-2 3.41E-2 1.01E-2 2.0 8E-3 2.97E-4 2.85E-5 1.69E-6 4.88E-8'
1S 9.79E-2 2. 7 0 E-2 -- 5.33E-3 7.54E-4 7.54E-5 5.30E-6' 2.43E-7 6.20E-9.

2S 8.84E-2 2.61E-2 5.90E-3 9.95E-4 1.21E-4 1.03E-5 5. 5 5E-7 1.69E-8
1 '

|- 3S 5.llE-2 l'.89E-2 5.50E-3 1.13E-3 1.59E-4 1.48E-5 8.66E-7 2.87E-8
!

!
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-, TABLE Q8-bl
|
!

= ,

|
RECURRENCE STATISTICS FOR SOURCE MODEL 1

26

Area LogN =a-bmb Upper Annual Rates ) J .001 Event (1) =Pa r t IIIc
X103 km2 a b S.E.E. Bound 1 3.5 1 U . B . ''3 per 105 km2 (2) =Best Fit

I (3 ) =Bes t Fit .92
!

| Michigan 212. 2.44 1.0 - 5.3 .087 .0014 (1)
'

} Basin 100. 2.11 1.0 -

5.11
!

| 212. 2.02 0.89 .142 ;.079 .0020 (2); 100. 1.69 0.89 5.27
i

212. 2.13 0.92 .143 .082 .0018
'

100. 1.80 0.92
I 5.22 (3)

Arch 24 2. 3.45 1.0 - 6.0 .891 .0028 (1)
'

Structure 100. 3.07 1.0 -

6.07

242. 3.18 0.95 .174 .724 .0030 (2)
;

| 100. 2.80 0.95 6.11
|

i 242. 3.05 0.92 .175 .676 .0034'
100. 2.67 0.92 6.16 (3)

Central 1734. 4.42 1.18 - 5.3 1.95 .0147 (1)Province 100. 3.18 1.18 5.24

1734. 3.38 0.98 .068 .907 .0153
100. 2.14 0.98 5.18 (2)

1734. 3.14 0.92 .077 .822 .0184
j 100. 1.90 0.92 5.33 (3)i
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TABLE 08-b2 '

RECURRENCE STATISTICS FOR SOURCE MODEL 2

Area IngN =a-bmb Upper Annual Rates .001 Event (1 ) =Pa r t IIIc
X103 km2 a b S.E.E. Bound > 3.5 > U.B. per 105 km2 (2)=Best Fit" ~

(3)=Best Fit .92

Anna, 10.6 2.67 0.86 - 6.0 .460 .0032 (1)
.

! Ohio 1.76 0.69 .174 .223 .0042 6.9 (2)2.80 0.92 .252 .380 6.3 (3)
,

| Attica, 5.5 1.73 0.78 - 6.0 .098 .0011 (1)
.

New York 2.12 0.88 .143 .113 .00069 5.82 (2)| 2.31 0.92 .146 .122 5.78 (3)i
t

Niagare 11.5 2.61 1.0 - 5.3 .131 .002 (1)
| Peninsula 2.75 1.02 .081 .148 .0022 (2),

j 2.34 0.92 .096 .131 5.80 (3)
!

Central 1734. 4.42 1.18 - 5.3 1.95 .0147
Province 100. 3.18 1.18 5.24 (1)

'

1734. 3.64 1.02 .063 1.22 .0171 (2)
'

100. 2.40 1.02 5.29

l'734. 3.23 0.92 .089 1.03 .0226
100. 1.99 0.92 5.42 (3)

|

|

.
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TABLE 08-b3

RECURRENCE STATISTICS FOR SOURCE MODEL 3

Area LogN =a-bmb Upper Annual Rates .001 Event (1) =Pa r t IIIc
. X103 km2 a b S.E.E. Bound >-3.5 >-U.B. per 105 km2 (2 ) =Bes t Fit
| (3 ) =Best Fit .92

Central 1762. 4.13 1.05 - 6.0 2.85 .0068,

: Province 100. 2.88 1.05 5.64 (1)

1762. 4.28 1.13 .238 2.14 .0032
10 0. 3.03 1.13 5.34 (2)

|. 1762.. 3.34 0.92 .289 1.33 .0066
10 0. 2.09 0.92 5.54 (3)

,

a

|
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