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Focal Mechanism for the July 12, 1986,

st. Marys, Ohio Earthquake. Compressional
arrivals are shown as solid symbols and
tensional as open symbols. The P and T axes are
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Focal Mechanism for the January 31, 1986

- Perry Earthquake Near Cleveland, Ohio (from
the Harvard group as found in the PDE monthly
listing). The compressional (P) and tensional

(T) axes are shown.

( Source: Christensen, et al., March 1987 ) (2)

(Rev. 12 1/03)

(<
k> PERRY NUCLEAR POWER PLANT
\Z/ ,

Focal Mechanism for the
Janurary 31, 1986 Earthgquake

Figure 2.5-68




CENTER POINT COORDS 41.646 -81.i56

CENTER POINT ELEV = -4.5 km
VIEW POINT COORDS = 41.623 -81.070
VIEW POINT ELEV = -4.5 km
SURF. DISTANCE (km) = 8.
AZ1IMUTH = 110.
~ ~

Bt E
A

CENTER POINT COORDS 4).646 -81.156

CENTER POINT ELEV = -4.5 km

VIEW POINT COORDS = 4]1.590 -81.200
VIEW POINT ELEV = -4.5 km

SURF. DISTANCE (km) = 7.

AZIMUTH = 211.

(Rev. 12 1/03)

7D
.;‘@%. PERRY NUCLEAR POWER PLANT
\X/

Stereo View of the
Aftershock Sequence

Figure 2.5-69




0

90

EXPLANIATION
e # Epicenter

7 Felt ot intensity 7
} * Not felt
0 100 km
e .

WISCONSIN ? .1 7
%
o\ P\of"‘\‘ . 2 . “
427’ . c,,%é’g" ,
\-/1\37‘ .| PENNSYLVANIA

7+ Cleveland . : |

3! } .

4 1 6

ILLINOIS
4001 -]

° Sprinsﬁeld .

o 4/

IR @ 'EST VIRGINIA
P V\hST)l -

a4t . Charleston
A,

°

¥ 7 VIRGINIA

'KENTUCKY 4|* “ Lynchburg

5 . ‘4 5 R KN AP 4 3 i
" 3 4N s %0y . !
“IV 4 e 4 « 47 “Ca :
4 4
4 s <., 4 4“3 ) B
L . L s T, N '
i t
° s Knoxville ° at ;
. .
36° <. . . « . 2 e 2 *_..Greensbouo S
___ Noshville . 4 at : ;
- —
S e . EE | ‘¢ J

L) .

B 4
. 3 . A r . A
TENNESSEE 3 . 7 34 Ashsvulle

* NORTI1 CAROLINA

k)

‘ i

/\ P ﬁ 2 ‘.

. .3 Chattanooga .

H . . . . ° 2 i

| | MISSISSIPPI . ’ _ = :

4% 4 v 7 [y ALABAMA | > . | SOUTII CAROLINA J

T * T < At '.""‘i:" ~ ™ Columbio ' i

‘ oo . _

i [ Bin:\ingham . R P i i

. ' - . . . .. B
- |

(Source: Stover and von Hake, 1982)(276)
(Rev. 12 1/03)

Isoseismal Map for the
Sharpsburg, Kentucky Earthguake
of July 27, 1980

Figure 2.5-70




oS9

| .ov

\
00L

SIN3IW3LL3S JO S31lva

€641

99!

ci8l

)

I
b6

86l
999|

*098!

cesl® 226!
nei*

058

*606!

oS b~

1/03)
PERRY NUCLEAR POWER PLANT

12

(Rev.

(70)
&0
oA

¢
3

Dates of Settlement in

Eastern Canada

Figure 2.5-71




81.5°

Lake Erie

+ 41.75°

Sta. 4

81°

81.25°

Sta. 1
Mentor On The Lake Sta. 2!
' Leroy Thompbon
closed 6-15-90 & .
SR - i -
[ Girdled Road Reserv. ‘ -
l LAKE X open 11-4-90 Voo
m
. | <
| ' 1 |
| | Sta. 3 aI)
- -— E. Claridon | <
T— closed 2-21-91
Sta. 5 A
| Chesterland Thornacres |
| open 2-26-91 |
41.5° | —+ ‘*“‘”—
John Carroll I l
University i .
! GEAUGA l
CUYAHOGA | i
i
(Rev. 12 1/03)
<Y |
(3> PERRY NUCLEAR POWER PLANT
Az
N\ Epicenter of Mainshock Configuration of
January 31, 1986 John Carroll University
I Seismicity Network
0 5 Miles
) ' Figure 2.5-72
e
0 5 Km




I | T T ; //l 18
L _
o
& 48
,:n
o
L 46
o]
| 406
(12
: o
& do
. od
. 413 ¢
: T
',—
V%
=
Y an)
W o
o o
- b e x
a , o o, low
I; = (&
- 1 z
- "o 402
i . o5 @
= / A o o 1 o
i pauin
1y (RG]
Fn B0 o)
= S s e 43
S N
' y I~ ¢ 00 oY O\
pi // f e SR N Do 1O
: / o NN N a
! feso5 [ ca 8 2l 0]
TS SHTHTRS
[/ ~=22: o
Fo RE s ?
il ]
(S iR e o
B \ \ A \ 48
Vo \ i
\ -
P
= 0
1. | 1 { I Q
- 2] < el w ~

(Rev. 12 1/03)

75N
om

Az

> PERRY NUCLEAR POWER PLANT

Intensity Attenuation Curves
for Eastern North America

Figure 2.5-73




400 500

300

T
]
200

100

GUPTA & NUTTLI 1978

(187)
40

KLIMKIEWICZ et al 1084
30

20

Y
PNPP-1

Max!mum Site Intensity
1/31/86 Event

Vil
Vi
\%
v
m
I
|

ALISN3LNI ITYOY3INW a3I3IA0N

(Rev. 12 1/03)

DISTANCE (KM)

<O
PERRY NUCLEAR POWER PLANT
vz

Comparison of Attenuation
Models Used to Estimate Site
Intensities for Historical Events

Figure 2.5-74




GENERALIZED [SOSEISMALS \
DEC. 16, I8l

Sl.Louis\_’7—8

i 6~ ?
| 8-9
| New MacriNg Tasoit
o ) illey, ¥
X F e 17

10

~|
harlestas

| ‘/'4 “ 6

3 New Orleans

— T —
0 200 400 km

a4

Generalized isoseismal map of the earthquake of Decernber 16, 1811 at 08"15™ GMT. MM

intensity ynlues at individual points are given in Arabic numerals , .
The isoseisms, labeled with Roman numerals, indicate the outer bound of the region of specified intensity.

REFERENCE 280

(Rev. 12 1/03)

(79
PERRY NUCLEAR POWER PLANT
o)

Isoseismal Map — Mississippi
Valley Earthquake of
1811 and 1812

Figure 2.5-75




407 MILES
J

I
100 KILIMETERS

40°

35°

30°

25°

. . .
P \

REFERENCE 281

85°

ismal map of the Eastern United States contoured to show the broad regional patterns of the reported
intensities for the 1856 Charlestun carthquihe.

Contoured intensity levels are shown in Roman numerals.

(Rev. 12 1/03)

(7
Q

!
Q

%N
@;0 PERRY NUCLEAR POWER PLANT

Isoseismal Map - 1886
Charleston Earthquake

Figure 2.5-76




1

Earthquake of May 31, 1897

REFERENCE 150

(Rev. 12 1/03)

Ers
PERRY NUCLEAR POWER PLANT
\;l

Isoseismal Map - Virginia
Earthquake of May 31, 1897

Figure 2.5-77




fd 50

§261'1 HOUYW
3IXVNOHLYYI 3ONJUMVI LS

RN >

BT
et Re Y L

i

.J’~I..,

| warsTwvig
P
-.\.

3
/

1/03)

12

(Rev.

=
m
& 8
e 6
1T} “q O
2 | i
(o) - @
P P o i
[1'4 Sm [Ts)
A I © A/w
w a® o
C [ IS M~
2 | 1% &
s | g *®
H| a3
w m
Q)

O

»@»

o™~

o0

o™~

23]

| ]

z

23]

o

jea}

<2}

=2

[




82¢ 80" 78° 76" 74> 7o no°
46 : T T : ‘ o Labells [ A | ) . ©
A ;P'unlmh v
< . |
Q
-
x
" Jghmab x
5 / | | !m %ﬂl g/ (‘3.»3-.
ol > i X m..\.qa ier {7
44 Y ST S S
b3 God ) 3 . - 3 3 J M
. O*rvkpu:m'
/ ) ' a3 Povdry
Y o [ JOPOIt Ty ehester : '_lz!,,nuco_ul
ori hro e Tiagaralalls © nouscy  Utieno SEagae TXREP,
N g - Barab N E W Anboru in __. Zo
B~ <~ i Forde IX.pemntea 7
P [ o Donlirk Bato Ithacag
42°) € I | Belmontd {ced 42°
| 3 ° ira® ' . cu ) O Sl - P b
N : ,azﬁﬁman-EEﬂﬁ 2 < o o Ante? X
:, oJe, b i G ’ oTowanda : H
X, . I o Moadville Couderepart
Sia¥as & . ! ! oprankiin °M""; . oﬂﬁ‘:
S A N O A T .
Aeld — LeNheldy e _ Damdll
T e I IPE SY LV ASN I
s } olmliana : .
taab. eof qFitsbunth L, o dHuatingdod
OH/IO [7i ] (o Samaarde : ©°
c—" m'o s ) 3 ° ] o
82 a0 8 7 74 2 70
Areas atfected by shocks of February 5 and August 12

REFERENCE 283

(Rev. 12 1/03)

9
(%> PERRY NUCLEAR POWER PLANT
)

Isoseismal Map - United States

(Eastern, Attica, New York)
Earthquakes, 1929

Figure 2.5-79




My ¥ a —“
L] L &
5 ],
// i §
.2 . . L/
t '"gﬁln > "' ‘._’
-l R, 44
[) ol . H
L) "O.ﬁ. ..ﬂ ° ‘.;__’ S
LA Y . LI e
ezl /L (CTNAL
o :.o )/f“ (?\,\/,
. / .* ( " #
- ¥ '\L)
}‘ r2nl

The Attica, New York, Earthquake of
August 12, 1929.

A Modification of REFERENCE 283

(Figure 3):
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Isoseismal Map - Attica, New York
Earthquake of August 12, 1929
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ales at the hase of the landslide at Cleveland,

(Reference 289)

Anticiine produced by buckling of the sh

(Rev. 12 1/03)
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This view shows 3 feet of glacial sand and 5 feet of
folded iron-stained shale having 3 well defined
concretionary iromstone bands, 3 feet of blue
shale with less folding, and 3 feet of
horizontal shale. (Reference 290)
(Rev. 12 1/03)
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Aerial,Pthograph of Warners
(Bates) Creek Fault

Figure 2.5-150
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Aerial Photograph of ‘Hell
Hollow Faults

-Figure 2;5f151




3115 ddNd 40 HLNOS STTIW 851 LNV I IJUD SYINIVA 3LON -
= D
(37YDS O1 AT3LYWIXONddY) M %.m
n. o [
o ]
1334 1] v 3
21 92
oy GE 0¢ sz 0c gl ol S w m 2E o
T — i
e et — _ 1 m — U R .Mw Q rh;.
MIIYD (531VeE) SHIANYVM 40 3903 hmm;\\ MOSN ¥ J0EN Wollod z < ﬂ m N
P - MFIWO NI SLNIOF ___ ol W 5 0O
-t.\\\\\\lli S0 ==} U m w o m
==Ranas T A\ e 0N —— N do &
= I.”lll.\l\l\\..\\‘l‘. N3 T = ANQLSL IS T W N [ el
6ST—gz INNOId T rp—— =y B
SEL—gZ IHNOIL T2 N7 =, =S ANO LS L 11s _ o i
S b = " PR 14 0 o
EWZQHWHI:me Q l\ mmw am\\ E oDg
P —————— S FOEN "y > N yr;\ b3 FO¥N ; o~ o, m m_
///.\\ L 7N Lnvd g )
—_— \ LSNMHL 9 £
T ——— g \\.( (L) (%)
N\ 371 o AR
e so oS N 74/ o - Q=
T st ——— N /,(m\\wn = . =1
pr—— S LI A B, ™ |3 s T E 0 (- —-8e1—g2 3dNold
INOLSLIIS ® FTVYHS AVHSO HSINS3UD l/a AN \“\lu/ m_\ pm_ “\ v...\ o1
T NN s S 1z
—Wd Q¥0dqzg-  —— %/M\\ ) Y =8 MHKWON\Y
] il
o —_— lll/l\..\\ - — | v} m
— A‘ (I |- s —f
LOV.LNOD Mo0ou~T105 72 Y4 4 e ks
: S - lw — n « = p—— lwr; M z N B 0
> 1] -t
m -NA . m. ﬂtU M . _Dnl.lm /A m—
K Eo., 2 a QumeZ iz =Cued | L81—g'7 FHNOIS
.t [ z z A= n ‘ m “.._ El > * .
. D = > z s 0 L v
R . . r p T .z o f B
o - N o Tz P ol 4> E oG X
. . s . r ol B - X Q 3 . X2 G IR
. N v o7 @, A e £
[ . . 0y, o . 1 x . .
. F_ b
P I . ’ Vo . - ., . . . ON
. . . . Oz,uxm AZAVYID HLIM Q3aXIW ﬂtﬂwatmu SINIWOVYH A _mzo.rmﬁz&m._.. %08 . 6 ... ‘ .
T S~—— | ; ) $1150d3a TVIANTIY o
+0g0k *Az1a A SN ]
FDVAUNS ANNOUSD
‘“\ MOYN

174




35
N5W
——— v,
GROUND SURFACE ELEV. 980+
MAINLY RESIDUAL SOIL & DECOMPOSED SHALE
30
PR e
oemssseaserrame— I
—HIGHLY WEATHERED SHALE — e — - —
5 =
]~ BEDFORD FM, (SHALE) =
1".2" BEDS HIGHLY WEATHERED ™
20
‘—
i
w 15
10
5
+= CLEVELAND SHALE (BLACK) =
\__‘ e T —
—————— MASSIVE, BEDS 6"~ 12" THICK—
0 §~=z~_‘:__~ —
DITCH INVERT ALONG TOE OF A ———Y_ | — —
SLOPE EAST SIDE OF LEROY ——
CENTER ROAD T ——T
|
JOINTS EXPOSED IN DITCH
STRIKE NBOW, DIP 90°
-5 l 1
0 5 _ 10 15
FEET (Rev. 12 1/03)
(APPROXIMATELY TO SCALE) <
Q}@{Q PERRY NUCLEAR POWER PLANT
A<D

NOTE: FAULT #1 1S 7 MILES SE OF PERRY SITE

Sketch of Excavated Rock Slope
Showing Hell Hollow Fault #1
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Photographic Enlargement of Fault
of Warners (Bates) Creek ‘

Figure 2.5—158‘
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Photographic Enlargement of
Tightly Folded Strata at
Warners {Bates)

Figure 2.5-160
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Photograph of Minor Thrust Fault
20 ft North of Warners
(Bates) Creek Faul

Figure 2.5-161
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Photograph of Hell Hollow
Fault #1 Prior to Excavation

Figure 2.5-162
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Photograph of Hell Hollow
Fault #1 After Excavation
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Photographic Enlargement of
Hell Hollow Fault #1
After Excavation

Figuré 2.5-164
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: Photograph of Hell Hollow
Fault #2 After Excavation

Figure 2.5-165
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Photograph of Hell Hollow
Fault #3 Prior to Excavation

Figure 2.5-166
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Photograph of Hell Hollow

Fault #3 After Excavation

Figure 2.5-167
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Photograph of Hell Hollow Slump
Area Facing South

Figure 2.5-168
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