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PERRY NUCLEAR POWER PLANT
10 CENTER RD., PERRY, OHIO 44081

FIRSTENERGY OWNED
QUINCY

EASEMENT
FIRSTENERGY OWNED
SWITCH YARD

FIGURE 2.1-5
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i PERRY NUCLEAR POWER PLANT
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Figure 2.1-6
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(REV. 21  10/2019)

PERRY NUCLEAR POWER PLANT
10 CENTER RD., PERRY, OHIO 44081

(DWG. E-743-0013-00000)

FIGURE 2.4-3

DRAIN COMPOSITE

TOPOGRAPHY AND STORM

CB-298A-0088-00000
FOR CONTIN. SEE

98A-0088-00000
FOR CONTIN. SEE

10"

16"

10"

AND AREA PAVED
RAILROAD RAILS REMOVED

  DRAWINGS.
  BEEN REMOVED MAY OR MAY NOT SHOWN ON
  OF IT REMOVED. EXTERIOR RAILROADS THAT HAVE
  RAILROAD MAY BE LEFT IN PLACE OR PORTIONS
  COMMUNICATES TO THE OFFSITE RAIL SYSTEM.
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(REV. 21  10/2019)

PERRY NUCLEAR POWER PLANT
10 CENTER RD., PERRY, OHIO 44081

FIGURE 2.4-70

UNDERDRAIN SYSTEM

CROSS SECTIONS-PRESSURE RELIEF

- Alternate watertight covers are approved for manholes in exterior applications.



(REV. 20  10/2017)

PERRY NUCLEAR POWER PLANT
10 CENTER RD., PERRY, OHIO 44081

N095

NOTES:

1.

2.

3.

4.

5.

7.

8.

REFERENCES:
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3

L1-3

3

L1-3

5 5
36" GRAVITY DISCHARGE

12
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E
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2
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L
1-

33
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D
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E

6
"

4
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4"

 
 
 
 
 
 

3

L
1-

3

12" (SEE NOTE 2)

3

L1-3

5

NC

F504E

SEE NOTE 8

F503A

NC

NC

F504A

3
6
"

NC

F504C

NC

F503C

SEE NOTE 8

NC

F504B

NC

F503B

SEE NOTE 8

3
"

3
"

NC

F504G

NC
F503G

SEE NOTE 8

12" (SEE NOTE 2)

DRAINAGE FROM UNDER PLANT AREA IS THROUGH A 12" LAYER OF 
POROUS CONCRETE BELOW THE MAT.
 
POROUS CONCRETE PIPE, EXTRA STRENGTH, ENCASED IN

PERIPHERY OF POROUS CONCRETE AREA TO COLLECT DRAINAGE.

 INSPECTION MANHOLES.

 BACKUP PUMP MANHOLE.

 
GRAVITY DISCHARGE SYSTEM INSPECTION MANHOLE.

 

 

GRAVITY DISCHARGE SYSTEM TO BE NUCLEAR SAFETY CLASS 3.

 
PUMPS, VALVES, INSTRUMENTATION, CONTROLS AND ASSOCIATED PIPING 

B-10

B-4

  A

 

5 PLACES

 

 

A

 

A

12.

SEE NOTE 13

806-0017-00000

THE OVERALL NOMINAL SYSTEM FLOW CAPABILITY OF A SINGLE

SIDE OF THE GRAVITY DISCHARGE SYSTEM (i.e., LINES 3,4 AND 5)
IS 18,500 GPM, HOWEVER, THE 18" SLUDGE ALLOWANCE IN THE

48" LINES BETWEEN MANHOLE NUMBER 20 AND THE EMERGENCY
SERVICE WATER PUMPHOUSE AND/OR MANHOLE NUMBER 23 AND
THE EMERGENCY SERVICE WATER PUMPHOUSE LIMITS THE OVERALL 
SYSTEM FLOW CAPABILITY TO 15,000 GPM.
 THE FLOWS AT NODES (MANHOLES) ARE NOT ADDITIVE.  ASSUMING
A GROUNDWATER ELEVATION OF 590.0 FT, THE LINES ARE CAPABLE
OF THE FOLLOWING NOMINAL FLOWS: LINE 3   12,000 GPM; 
LINE 4   29,000 GPM; AND LINE 5   44,000 GPM (BECAUSE OF AN 
ALLOWABLE 18" SLUDGE BUILDUP IN THE 48" LINES, LINE 5 IS
LIMITED TO 15,000 GPM). 
MAXIMUM CALCULATED EXPECTED FLOW IN ANY GRAVITY DISCHARGE
SYSTEM LINE AS A RESULT OF A DESIGN BASIS CIRCULATING WATER
SYSTEM LINE BREAK (UNIT 1 ONLY, UNIT 2 IS NOT OPERATIONAL)
OUTSIDE THE PLANT NEAR THE STEAM TUNNEL AND AUXILIARY
BUILDING IS LESS THAN 2,000 GPM, WHICH INCLUDES 80 GPM
MAXIMUM NORMAL GROUNDWATER INFLOW INTO THE 
UNDERDRAIN SYSTEM.
 
FOR TABLE 1 - PIEZOMETER LOCATIONS SEE DWG. 746-0009-00000 

13.

14.

LEGEND:

= ABANDONED IN PLACE

480V

C002B

1

480V

C001F

1

A

A

SS

 

A

6

C

BC005

LS
N091

1

480V

 

480V

1

C002A

480V

C001D

1

DRAIN DISCHARGE.

SHALL BE CONNECTED TO THE PUMP DISCHARGE & ROUTED TO 

SEE NOTE 17

SEE NOTE 17

SEE NOTE 17

SEE NOTE 17

4" M15-4

FI
N092

4
" 

M
15

-
4

4" M15-4

FI

N096 4" M15-4

FI

FI

N094

0H51P1426

0H51P1431
0H51P1430

0H51P1429

0H51P1427

806-0017-00000

806-0017-00000

SPARED IN PLACE.  

17. PIPING,  VALVE & INSTRUMENTS BEING REMOVED TO A LOCATION
DETERMINED IN THE FIELD TO PROVIDE CLEARANCE FOR NEW
INSTALLATION.

15. MANHOLES 6,  7,  9,  10  HAVE OPEN PUMP DISCHARGE INTO GRAVITY

THE OUT FLOW OF GRAVITY DRAIN IN MANHOLE #10.

16. IF PUMP 0P72C0002B IN MANHOLE #11 IS REQUIRED TO RUN, A HOSE 

C001E

4'' M15-4

6.
 

 MANHOLE IS ANNUNCIATED IN THE CONTROL ROOM.

HIGH WATER LEVEL IN EITHER BACKUP UNDERDRAIN

CONTAINMENT
UNIT 1

AUXILIARY BLDG.
UNIT 1

HEATER BAY
UNIT 1

TURBINE BLDG.
UNIT 1

BLDG.
INTERMEDIATE

HANDLING
FUEL

BLDG.
RADWASTE

COMPLEX
CONTROL 

DISCHARGE
GRAVITY

N071
LS

P339B
H51-

TOP EL.620'-3†"
BASE INV. EL.563'-0"
MANHOLE #10

P338F
H51-

N081
LS

BASE INV. EL.583'-3"
MANHOLE #24

(SEE NOTE 4)
TOP EL.620'-6"
BASE INV. EL.563'-0"
MANHOLE #11

BASE INV. EL.586'-9"
MANHOLE #15

EL.585'-9"
BASE INV.
MANHOLE #16

NOTE 5)
(SEE 

NOTE 5)
(SEE 

DISCHARGE
GRAVITY

DISCHARGE
GRAVITY

NOTE 5)
(SEE 

BASE INV. EL.587'-6"
MANHOLE #27

DISCHARGE
GRAVITY

INV. EL.588'-0"
GRAVITY PIPE

INV. EL.588'-0"
GRAVITY PIPE

NOTE3)
(SEE 

EL.564'-0"
BASE INV.
MANHOLE #2

EL.585'-1"
BASE INV.
MANHOLE #17

NOTE 5)
(SEE 

DISCHARGE
GRAVITY

DISCHARGE
GRAVITY

NOTE3)
(SEE 

EL.564'-0"
BASE INV.
MANHOLE #4

D
IS

C
H

A
R

G
E

G
R

A
V
IT

Y

EL.587'-6"
BASE INV.
MANHOLE #26

NOTE 5)
(SEE 

NOTE 3)
(SEE 

DISCHARGE
GRAVITY

INV. EL.588'-0"
GRAVITY PIPE

EL.568'-0"
BASE INV.
MANHOLE #14

INV. EL.588'-0"
GRAVITY PIPE

EL.587'-1"
BASE INV.
MANHOLE #25

NOTE 5)
(SEE 

DISCHARGE
GRAVITY

DISCHARGE
GRAVITY

N041
LS

P339A
H51-

(SEE NOTE 4)

BASE INV. EL.563'-0"

TOP EL.620'-3†"

MANHOLE #6

P338D
H51-

TOP EL.620'-1‰"
BASE INV. EL.563'-0"
MANHOLE #7

INV. EL.584'-7''
GRAVITY PIPE 

EL.583'-7"
BASE INV.
MANHOLE #18

NOTE 5)
(SEE 

DISCHARGE
GRAVITY

EL.582'-6"
BASE INV.
MANHOLE #19

NOTE 5)
(SEE 

DISCHARGE
GRAVITY

NOTE 3)
(SEE 

INV. EL.582'-6''
GRAVITY PIPE 

EL.580'-5"
BASE INV.
MANHOLE #20

NOTE 5)
(SEE 

NOTE 5)
(SEE 

EL.579'-3"
BASE INV.
MANHOLE #21

B
K820
D17
RM

PUMPHOUSE
SERVICE WATER

EMERGENCY 

EL.580'-0"
BASE INV.
MANHOLE #23

NOTE 5)
(SEE 

NOTE 5)
(SEE 

EL.579'-3"
BASE INV.
MANHOLE #22

A
K820
D17
RM

DISCHARGE
48" GRAVITY 

NOTE 5)
(SEE 

DISCHARGE
48" GRAVITY

N051
LS

HEATER BAY
UNIT 2

TURBINE BLDG.
UNIT 2

AUXILIARY BLDG.
UNIT 2

CONTAINMENT
UNIT 2

INV.EL.579'-0" 
GRAVITY PIPE

TOP EL.620'-8…"
BASE INV. EL.563'-0"

MANHOLE #1

TOP EL.620'-6"
BASE INV. EL.563'-0"

MANHOLE #5

TOP EL.620'-1‰"
BASE INV. EL.563'-0"

MANHOLE #3

TOP EL.620'-3†"
BASE INV. EL.563'-0"

MANHOLE #13

EFFLUENT RADIATION
TRIP ALL PUMPS ON HIGH

746-0009-00000
 
806-0017-00000
 
302-0002-00000
 
302-0001-00000

DESIGN DOCUMENTS NEED TO BE REVIEWED.

FOR A SPECIFIC OPERATING CONFIGURATION, THE APPROPRIATE

OPERATION AND/OR LINEUP.  TO DETERMINE THE REQUIRED VALUES

COMMON OPERATING CONDITION,  AND/OR SYSTEM MODE OF

AND FLOWS) PROVIDED ON THIS DRAWING,  REPRESENTS THE MOST

IN GENERAL, THE OPERATING DATA (PRESSURES, TEMPERATURES,

DESIGN BASIS INFORMATION AND SHALL BE USED WITH CAUTION.

SYSTEM DIAGRAM SHALL BE USED IN CONJUNCTION WITH THE

PROCESS DATA SHOWN IN THE OPERATING DATA TABLE ON THIS

P338E

H51-

TOP EL. 620'-6''
EL. 563'-0''
BASE INV.  
MANHOLE #9

IN PLACE

ABANDONED 

IN PLACE

ABANDONED 

IN PLACE

ABANDONED 

IN PLACE

ABANDONED 

17

NOTE 

SEE 

IN PLACE

ABANDONED 

ISOLATION ONLY.  UNDERDRAIN PUMPS ARE ELECTRICALLY

THIS SIDE OF VALVE ARE ABANDONED IN PLACE.  VALVES ARE FOR 

INV. EL.583'-6''
GRAVITY PIPE

EL.564'-0''
BASE INV.
MANHOLE #8

R977
D17
FI

N977
D17
FT

R0976
D17
FI

N0976
D17
FT

SEE NOTE 18

18. DISCHARGE FLOW DISPLAY 0H51P1427 IS ABANDONED IN PLACE.

806-0017-00000

SPECIFIC LOCATIONS AND DETAILS.
YARD PIPING PLANS AND/OR MANHOLE ISOMETRIC DRAWINGS FOR
FOR THE CLEANING OF PUMP DISCHARGE PIPING AS NEEDED.  REFER TO
CLEAN-OUT PORTS MAY BE PROVIDED IN VARIOUS LOCATIONS TO ALLOW 

PLANT UNDERDRAIN SYSTEM PIEZOMETER LOCATIONS
 
RADIATION MONITORING SYSTEM D17
 
P&ID SYMBOLOGY
 
P&ID SYMBOLOGY

DESIGN DATA

NORMAL UPSET
BY CHKD REV

PSIG F PSIG F TIME
REMARKS##P

OPERATING DATA

SYSTEM

PLANT FOUNDATION UNDERDRAIN

(DWG. D-302-0861-00000)

FIGURE 2.4-71



E
LE

V
A

T 
to

t{ 
(r

t. 
)

o) C
r) o

O
) t9 o

O
) 5

O
) o o

(tl a0 o
(tl @ o

('l { o
(,r (') o

- t+ .+
l

! o F o a o ct - (? 7 m -l m

v,
 oF FI =-
[

ill 3l
6L

(tt C
Jt t+

o U
, u)

= e = -

--
-[*

 
tro

E
l=

 rr
_)

J 
F

tr = F o -, rrt

o, o o
r(

'l
o c/

, -{ v - tl1

t a, m - { l-

t- o - m a -{ r

U
' - r m

z o (D

€; xo iir d.
 v

)
*8 !r9 x,

hJ
55 o!

o F!
,

o.
 a

\

9d <- ca
X

4g g$ oe
=

S
g <R pL: E
g

='
 

12

a!
f no F{ lrl
 u $=
' 6' 0e (D 6 C

D

o : P N
) P O (,

r-
4,

4-
\

t--
af

S
+-

J
V

\ 
I,/

V
v ! m v v z l- !L o r rfl n ro o €
lrf

l lv l! ll- t> lz l{

c) 0r cf
u.

P
r-

r X 0.
,x

F.
J 

P
. ,

)
t-.

 
I\

qF
J! T(
a

B
oF

fl
a rY

*O N
 

{E
. 

ox
r 

si
l

lf'
+ -r
 

a 
li'

N
 

P
.; ox 5 (r
€ 0r H P

C
)

at
', v, o =



H
IG

H
E

S
T 

G
R

O
U

 N
D

W
A

TE
R

 L
E

V
E

L 
A

T 
E

L.
 6

18
.0

Q
 =

 8
0 

G
P

M
 T

O
TA

L*

E
1.

56
8.

0

* 
D

E
S

IG
N

 R
A

TE
 G

O
U

N
D

W
A

TE
R

S
E

E
P

A
G

E
 E

Q
U

A
L 

TO
 0

 0
2

G
P

M
 P

E
R

 L
IN

E
A

L 
FO

O
T

A
LO

N
G

 P
E

R
IM

E
TE

R
 O

F 
P

LA
N

T
E

X
C

A
V

A
TI

O
N

 F
O

R
 T

O
TA

L
D

E
P

TH

E
1.

 s
66

.0
N

O
R

M
A

L 
R

A
N

G
E

S

O
F

G
R

O
U

N
D

W
A

TE
R

tE
V

E
LS

a o .F Ie E (r O (,

62
0

61
0

E L 
oo

o
E V A T 

sg
o

I o N
58

0

s7
0

s6
0

ss
0

30
 

40
s0

 
60

{_
 E

 L
. 6

1 
8.

0 
tN

1 
1O

 D
A

Y
S

t-F
Jl

rl ro m n 7 z F o r m n xl o € m v ! t- z {

U
,I H

n9 oH @
x

d
F{

 
L{

P
- 

;0
,

tQ
 

t-f
U

nO fr 
Y

.n
O

"l
Fr

 
Ll

J
N

) 
ft;

P
'

A
 

H
ts

t 
:ft

-lH
l

t^
l 

fit E
.IJ

T ra
il pr

E
LA

P
S

E
D

 T
rM

E
 (

D
A

Y
S

)

10
0 

1 
10



C @ @ m n 3 m =@ n z m

f-d
'J

1
(D a m

z o m

r(
n:

E
o-

c>
(,o

r
H

=8
,

-Z FrO oo
o

= 
._

r5
'

oC
)

cr -r
> 3

C
)! 'n
(,

z. C
t ;p m m () t- H z (f rn 3 o r -t m (f, c

a o r -l m a J 3 o c] m t- z o I c) I G
) o)

gl i
-I]

x'
'r 

O
,: C

);
.\,

v -\-
w

)J
 

tn
#T

.\)
m

r
a; frE 96 3 m z.

m

tx
t 

= 
x)

v ! ln n 7 z F o t- 1T
I v ! o € m n ! r z {

H

FO
o

O
H

Fr
B

o(
D

Ll
u a 

tt'
Fr

j 
p.

P
. 

c)
H

'A
 

O
P

'
i 

5r
f

B
 

O
<

oF
l

o€
N

 
rf(

D
'o

u
ar

t ro { 's
 

P
O

ts
.r|

5f
r

o-
 1

l
o l-J

 H
l

ao
B

'0 rn x F.
t 6) tn



=2 ?C
D

;E
D 3s z m

o| x 
'J

-- -
N

' E
.r

@
o

m
> v= r_ =z 6,

)

o o z o 7 m { m 3t
, ! m c 3 m

i F
H

r 
-lr

l
i F

n

= 
iq

H
 g

r
t't

 
l- 

at

' i
g v

z I c) { I u o

\. l- 
-

ll m -n 'n m C
) J m m (t r o U
' v, t +

@
_

a o : P l\) ts O 3

o m n
€P oo 8€ g{ A

z
@

;q { z 0

54
"

t-A
l

(X
TX

)

rg rfl v v z F o r m n -g o € m v ! 1- z {

F n o H

t!o
FT

J 
O

TJ
. 

H
.l^

:ts
: 

Y
 O

H
 ;

{
(D

A
'U

\J
 

A
N

) 
ol

j
. 

5L
.l

,s
 

oR
I 

Fr
:l

-t 
oH

(, 
rt 

*.
oH

o FJ H
t

/1 11

'0
 (r

l
rl m

u
x\ 66

-
r >:

.
U

'(f
,



2

P
i! Fi
f tt F

{ q ;0 E
c

z
z

,l
l- -l E
*

6r
!

z o

o
$

t- F
9 a

l- !E lB Ia m I s (l flr

ga
p

+ F )

I J
o

Q
ra

t
o O

G
r a

-l q, v iD
c

7
z

l|
|; o
*

c
- F I z o

19
1 t

8
8

=
z

!
{ rD e
P

l

1
U r F

u
I

I fi; H
H

E
Z

=
u b
{

+
>

6
q m ,c -.^

-

8 1
a

!!
!c

tt
V

n
iF

9
Z

i 
rr

l
r G x

t ol t IE I

- ,tl I m n
t

p
*l

E
I J

t, \
.P c 7 I z o

F
E

=
x

r- o
t 6
i

tr
T

c
m

tr
'

7
>

z
rn

 F
gi

o
P

=
x 5
i

,.
>

o
?

o ?
2 ar T

til
ii

th
l

*i
l-

f
b

=
i9

'F -E
). m

2
z

H
$,

o
P

L

{ at
l

ID
3 t

o 2 u r tll

fro

,\
'.:

!i'
:;;

'+
':i

:!,
!:'

:u
?,1l

l nl

-:
 :':

.t"
i',

":
,;:

'
i*

:"
::

;':
ii

i!
,i

iit
F

{
$

e $i

z a -̂{ F c m z t! a. r p o a, U
I c n m 3 o z { o T z o

u
5

1 :i
0

9r
 I

n
9

 5
E

N
P

m
r

U { F q o { c n > r

a I fl 7 .lt n o o n 3

*1 r r (.l o z l.l v m

t I fT I T v o o al = tt 3 o A D z aa

$r s s( F

it
s 9u

. €i
l

E
E tn eE st
i hE 6
6

E E () { E T r 3 I

F nE lt s

F ! n o 1 m n -t m

n o a n F fl -,| m F $ .o

i ,
" T

.F

H
s;

iE
i=

i i
*E

i:
*

i F
i;s

g I -iE
I;I

E
iiE

;
st

si
/'"

\

! o I o to n
f

o
-

z n v nl { m

H
? , t*
F

nI
 aH

- 
<l

'l gi
l'

o z

{ rtr ll It n o o a tr o F z tll
o 1 { o

lA
n

r- tn
z

6
6

t

ef
rz

n
 T

3
I S

-t
,P

'm
i

fr
l

(y
{ I o z

m r ar
l

o pl o

o r| I !!r m x d 2 g o 2

ra r u -l lo o o

A I t \

? E
H

, [:
F

E
 S
*[

"
'T

E
H

4r o [ti
FF

rfl r u o (t b
$ i

N
{ A t

E
q

.
ot

L *il ifi il

q
11

 !
O

F
z

o
n

{ #f
r

{-
r

ttl
 = lll

af
.

€*
il

iii lH
*

o { a c, al I n f 3 I

q I 5 il h -{ nl B z :0 f'l { m

* m I t p
$

rI ^
m

a
=

la
t

!t 4
> il
m

\ $$ ltl
 tn Tg 06

., 
f\t fiE al

l 
L

-l 
ut

tu
t

0
n

o
a

-Z
fn

:
rn

 
-l F ?
l*

'i:
F

fl:
1h

o g
=H $i
F

-o
z

It fiI hI

f;$
'

o z *u
,p

6l
i

lH
rF

if;
qf

t"
m

 t
 r

hT
t

6E
F iF 5 z

t$ h\

m r (, o ;
i il A

; A q $ & \ N

rr r{
. r ('

r! *
rF *

l. t
o

a
o

O
{

dl
lrl

as
ri r!

o
D

o

o
\ i

\ t
! o i

o I

\ o
\ o I

9
o

c
.l

o
g: I

\ n t
v I u

\ s E
;\ p

t
q

lq

s
3

{
!

fl

a
o

t

gf lJ
*

I
C a i"

E
E

f
F E i

I i a

lf,
t

D
!

t
a

t
I a L

I t l

- d
a

6 i,

t F
I a a

I a
o

g a
t !

lg
'

3 5

E a = E
t r

tr tr

€
B I g E ;

E H g 6 eE f, g i

- s f € -

I t 5 E

- f t ; c E E

I F i

d F t I

t o f;
H *

tl 6

g z
E

d
h

p 2
2

m
o

n
lu 9
8

n
n

F
O

fll
 c

{t
,l

tu
l

f,
-l

,, 6

i'[
tr

J'
ii;

], i,
i;

' 
?'

.'
i'o

,,
-*

,'
o'

'o
'.

;o
';

' 
; 

o
'.

: , 
o

l'
Y

 .

A
'
ffi

F
r

T

z. C c-
)

t- rn +
T t-

=
D =
 

a
z.

\.
, 

l-
 

-l
-r

'r 
>

Y
J

Z
C

.-J
 ? 

o 
=

N
L =
n

T
m

Y
m

=
n

:
 

t
'

i
t

=
N

)X
n

6r
?3

.o
 t

fr
z.

t!
_

t

=
o

rr
'i

 
u

)
\>

l 
z

S
 

:q
s 

bt ct > -l 5 z. t
a

\J
.,

-o m T n a{ R
z.

z
t- sP .3

9
ff

in
n ?

ro
--

O
=

= "m gn 9
-1

1 z.

ilI



\\\
\''\

-.-
'. 

)f-
-:-

: v
' 

::-
:-:

--
--

--
--

--
--

--
--

--
--

-
t'.

.\-
.)'

iy
'::

:i>
--

:-:
--

::-
:-:

--
-1

:-:
-:-

:--
-=

\. 
\ 

\ 
\ 

\ 
.,/

-.-
_-

_-
_-

_ 
q.

_-
_-

_-
_-

_-
_-

_-
_-

_-
_-

_-
_'

_-
.

\ 
V

-_
--

--
--

--
 

L 
--

--
--

--
--

--
--

--
-'-

--
--

--
--

\\'
S

f'=
,--

:=
rr

-,:
i.-

:1
i-;

i;i
i.-

-i
\.'

\..
\F

-::
::-

='
:.:

.--
--

':-
:-:

-::
:-:

-tI
::-

:--
--

1-
.li

lN
r't

+!
:=

-!=
-,|

:=
i i

 i 
l-i

-i-
i-$

,\-
--

 
:-:

-:-
-:"

--
.-'

 
: :

 --
t:-

:-:
-:-

:--
:

f#
/t

'/t
7/

t

o
!2 xr m

-
T= r' 35 aF t4

>
rz Fe !! d8 zz R

 R
l- lm

[iI
IT

l 
lm

lir
lri

ril
 

lz
t,r

ril
lrt

 
lA

FT xI -r il9 o; '0
2 [: ;r P
; ec oo
! !3 6= <z z'
: .) 

''
rn

x rT
l z c n ,\

"6
f 

l-A
.-L

 
I

X
'Z

!\)
A

$t
iA

,
|-$

.iz
fl

! m n v z F o t- m F ! o =m n T t- z {

Q P
.

H pr
h{

ts
P

.
tq

ru
r. F1 (D

(n
P

.
t!O .\q LN

H
lp

r
H

rj
P

. o K pr ro

$,
"

--
Ll

"[:

fr o : H N
) H (,



T
0a

 
6.

) 
x

6 
X

'-
C

6v
3 

a,
 ='

e.
fl1

 
/a

q*
;r 

oO
r-

>,
 :

3
3 

r3
: 

iq
t

; 
g:

7 
d- :'

N
 

6'
<

tlJ

@ g,

.c
 

6'
2 

8E
Fi

 3.
,^

,

3 
0y

@
 e

€
F z 

-'a
' g t! o

!

s
:to :o -, ;(l ;g 6: q< )

3 a a o c

rfl x z -l 6 z

3 o.

i,; ;x 6'
i

r'l zi fJ
 

;i t o

X
e.

? 
-i

-r
! ;fo

cc
z 

ci
x 

:;, 6
g 

oi
l

ff qo {

;o c,
O

ao o Jo i'a
J

,f:
'

o

Fr
J F F f{l Fr
l

r4 rr
l z c) tE
l

U
J

(D P N
) P u)

!x x= qi 4'
7

z ro (D v ln x

fu
Ji

li(
 rp

'ii'
i:'

ii,
I1

iij
:\ 

A
 E

:i:
::i

:':
:/:

:::
:i:

:\ 
X

 I

I L.

( I I

o o m
?

fr= != TA () 
n

>: @ I z

I

6 {
--

/,

, I I

o 0 m I ! ! m o D @ I z

(. z (/)
a:

.'.
'.'.

',.
 

: :
 :

 :
 :

 | 
: :

 :
 :

 :

- 
t 

=^
 

'- 
( 

La
ke

 
/t'

tic
tti

gu
rt

3 
E

l
E

\
m

l Ir
t 

f r
7 

"'n
tl|

\

i 
dH

F 
q'

"
-r

\la
,/

i T
= 

..-
- = 

--
= 
- =

fS
h*

,, 
a)

=o
,*

.: 
o,

 n 
n

o o m I T I m o q) t z

f 
t)<

_]
 

I
,k

-Z
r\)

(
I 

Y
t 

- 
tY

 
I

I 
f'!

ta
-I 

I

! m v v z ? o t- m v T o € ]T
l v ! t- z {

ru H o
U

)o
Fq

 
rr

 0
r

p.
 

FJ
F

\a
 

tr 
tf

tr 
oB

F1
 

r+
P

.
o 

t 
0r

F1
 p

N
)O

, 
u 

tD
(n

0r I 
K

u
t! 

pr
 (D

rJ
F A H rt

ill
l



ili
l1

 il
ffi

$f
f F

ffi
 tr

 fl
$H

ffi
H

$ 
ilH

 $ 
fl$

*'f
fi$

E
*

S
s

FH s* $$ -!f
i$

*e
rh

N
 $

H
il

$f
fx

ffs $$

t'n
: 5

,F
ij 

xd

r#
 

rr
$ ss F}

L.
-; 

b 
S

- 
S

*n
q

-\ 
"S

#
{i 

{H
i'r

 
H

* 
*

Fh
 

$
ef

f
K

r- rp E
f$ .{s $$ g *r

t I I 1 I I t 1 I J I I I i j I i I i i t I I I I I t I I 1 I i i t I I I i I

tu
t

frl ffi "tn lk
r -{ ,rf
* fr r* tE- I t
{ b s.
J ltr ffi ffi rT
l

ss ru f* F ffi *{

[tJ *it *l ft! s. {31.
r,

sr ir1
la

 
tt"

;4
t. 

,,,
ri"

l 
w



&
s

iii
 T

''
tr"

'+
.#

'iy
r

s,
$

{r
.

rli
 :

iii
:

f..
 :

l
{fd

h,
I 

+.
 ,l

+*
:

+;
*+

f 
is

i:X
:

*B
$

H
 

fli
r :s

t. 
'F

Fj
:.#

 
.+

\s

s 
j$

s,
.li

[: 
'tq

: ,iS
S

,
, 

,:,
,t8 :lS

*,
:ff

i'

ffi
ffi

ffi
ffi

$i
l*

trS
 ff

':f
fi,

 tr
,F

frs
ffi

iE
$:

S
*,

,#
tr

S
3,

m
ts

;
*?

:#
'R

#r
 

€ 
rH

#*
.

i 
...

.,'
u.

' 
i 

.',
5,

'..
..,

;.,
iu

"o
...

.1
,

iil
si

 *
'b

,i;
I .

. !1
*$

-$
, 
{

.r 
li.

..i
,'r

':#
...

.,1
:: 

+i
...

J+

$* irl
*'# F'

,:r
S

:,
, 
llg

::

::.
s:

, s
ffi

.s
,

TF ffi ffi ffi ,W : ffi
.

S
** ffi fry fs
,, 'b .s
ifi

i
&

# ffi ss
r$

a!
*,

'h
S

,

,ff
i

,m
$

F 
r{

'} ffi '{i
*q

*
:.f ' s
#

E w . '.S
,

,e
*

t'i
i' #, : t

:lt
'

$I
:

j$
i':

ai
tir

ij.
i 

: 
iti

i: 
ri

i;i
i;,

, 
::i

..t
:

r.i
j: 

,:;
j,i

.::

t,,
! 

:ii
i

i:l
iii

 
;,i

il:
ii

iil
 1

,, 
: 

,,i
l'

rli
ili

!: 
: 

ii:
lJ

i



Irx r$
*

t*
t*

t:$
flt

*t
tr

S
*A

F$
e*

i.m
rT

F
fio

*f
i t

f|a
rt*

:x i.c 't, *
rA it, # * *

d

f,S
frl

l"t
'rl

&
N

if$
fg

i{l
f $

e|
l{t

 lt
E

H
Fg

f, 
S

 $
* 

B
gS

*
U

rn
fi 

[&
tr!

d 
$ 

$r
i f

iJ
af

i.#
r*

fif
t t

r{
r 

ifi
C

iu
trd

 ir
f t

t*
&

t
rs

6r
us

fi 
tlt

 H
*$

. 
rJ

r.s
f 

F

s#
uf

, 
Fr

l{f
 ,s

rr
n*

t {
}}

r.r
*

t{*
ft 

{ f
$t

i€
8f

 6
'lf

.F
{ 

{r
}.6

,#
g1

3.
rtr

rx
*is

lt.
t4

ri:
 

#|
fi 

{}

ai
f" w tts

'--
'

{0
f,

i{* $s
{*

*?
{,"

s * &
. W

,g r # 8 * l a t { $

1* I

94
le

tIf
i

e 
i:t

:t$
*i

+r
?t

*M
rt{

i
&

*t
r+

fi*
l* 

ttt
s

,*
$i

ffi
+t

s 
ffi

g
,e

k 
*+

frr
t*

ri,
,,q

ffr
#t

*

!( iX '{ & ts .! ,g il

9 9 & ll

ili
ts

 
lH

dl
ir 

f,

*P
*r

,*
t4

*r

{€
q.

+r
}r

4
ttr

 t 
$r

J#

t*
,.,

t 
8

te
, I

 f.
to

x I t c I N
E s

tir
tb

tq
fif

t' 
11

S
;s

*e
* 

ffi
fi

S
*t

 
* 

riq
ffi

a|
f

.+
t{r

f{r
r*

Fr
*t

f
tir

ri 
f*

} 
t*

*

ts
t4

:$
rt

f*
.h

is
r

4b
$.

re
fit

s

I,r
.s

tr 
tri

t
l$

*ir
|* 

tf.
€*

*f
t*

rt{
f

t*
#q

rn
f 

t&
 

&
l{

S
H

.tF
rn

 
el

a.
.'l

+.
t 

i*i
h'

&
i*L

le
*!

€#
t 

l*a
I*

ffi
ff{ r*
*r

ril
' *

$ # H s

* tr ,(

*!
pr

.+
ilw

{ 
t*

tJ
m

 r
"t(

at
 x

lff
itr

rd
pi

 
m

t
ffi

ra
is

rff
fi*

r:j
s!

*L
i*f

ta
rr

yr
se

|}
*e

.fr
**

ir 
i&

t
tff

 
&

its
rs

rlf
f?

rl.
nt

**
r'|

 
iir

t
{S

ry
,*

trd
S

&
ffi

r}
t{i

#*
 

i*i
lq

lc
rii

a#
r

'e
f.t

:W
i*#

*&
 t,

rs
a

,4
,?

.y
!

F*
 ''r

*,
,:

fi.
t 

bq
i#

*r
* 

l *
gf

a ,* '$ t ; i t & $ s

,lt n F rt

@
d ffi
ffi

* 
i:;

*if
fi*

 
n*

,
ffi

; 
''i 

-"
-*

-W
_-

{f 
//.

,
W

 
*-

3.
{/,

f//
/.

ia
lq

i|n
 {

* 
l.w

lri
r 

t r
#

i+
ri,

. 
ts

f*
 {*

$
,l|

 f 
ro

rt
tr}

 i 
€p

d
tl*

.tF
.lg

rs
 *

sl
|

{ *lX & * * * T s F b, t:

,t
e* t* E

' I$ E 4 ,! & * c
g.

('
! '6 ! I 4'

W
7T

F7
/'#

l-:
y

.J
qS

* 
'b

rt

fr
,/ 

/*
{ 

, -
. 

try
l

s x .€
. € g ;2 !-" { n $

*{
 

- 
-*

*
? 

rii
tP

'r
d;

q

&
rr

s6
**

lD
f*

ai
 t*

pa
lt}

,lt
*€

lls
*r

*
ftn

4s
tr*

i*

*#
r$

f
S

r,$
iP

i 
tli

{#
'tr

trl
rit

tff
i 

*t
i#

,*
w

rs
 *

ifr

lm
r 

tr
!*

x 
fl

b*
L

ia
*x

.i 
i.i

ar
d

il 
x!

l*N
l'$

 
It

tH
.tr

*lr
fi|

t|*

E s
dr

'+
 t

ft
fra

rr
 *

&
l*f

fit
8i

{h
ra

rr
*:

rn
 r

*a

ah
eF

 
--

gl
C

[l$
--

r'r
fil

rr
#$

to
.r; irv

a,
n:

r{
*

l+
*r

t*
**

*

$E
l

3t
t

::"
3
l 

**
**

*
7r

f7
7

*_
*d

:*
-4

*-
.{*

l(*
t*

*
+,

##
d-

t%
-"

,.F
&

*
lff

it*
qh

##
t4

#.
'i,

J% E
',"

fri
lx

q|
sd

4h
#.

*i*
. 

A
rif

tft
#r

t*
l#

ni
Ji

ti 
sa

* fiL
-tr

-
qp

w
.f,

.{1
l

,{t
'"/

,/
///

/
*Y

-'4
tl

/.7
1

Tr
r7

*f
r

t-*
f"-

-.A
 

A
ra

at
" 

f*
'tq

F 
}*

| 
S

u E I a fr 5,

#1 ffi
$

frl
,/ 

.1
 /

ilx
rlr

 t
t*

 
{

r 
lrs

F-
q#

*f
fi{

$ 
*t

st
*,

"t-
+.

 
^[

 
g*

E
ni

.ic
r*

l;{
ff]

f,#
\tu

w

r*
*r

*8
 

$*
*,

it'
ri*

i#

5i
*{

{d
,'*

,#
,{.

,,{
f* ,t'
/

$

4 c m

E & ts

i*r
r t

rjt
r#

 S
fl

* n

A
 ,f

t 
. 
4l

,r6
*i,

 
*q

*.
 

N
,s

 B
ti'

|{l
t*

6t
 

, 
i4

iff
 

r*
 

**

re
ry

 
\

O
H

tfr
,ff

iff
i.f

fiH
w

'!t
*.

 
l.i

id
r. 

tlr
ri 

m
a$

tr*
tr

trf
fi&

*
rir

yi
*D

..
iff

ii*
tri

 
l l

I'}
rL

tf 
b 

l
99

1
B

r-
iff

&
r.{

{ 
F'

n g * E :* { * ri rg *s TE sd $

I s

$t
rr

ilt
x 

F 
t

ffi
aI

rli
dr

*ir
rx

 F
nl

ffi
B

-w
l+

w
r..

-.-
-"

1#
E

Il-
-

{t*
ar

ad
 l$

_ 
l|*

rQ
e.

I- $*
. Y

i:,
- 

_

t 
. F

'1
,

{}
r*

lS
ri

g*
,!*

iri
t#

*

!{*
dr

*iS

f*
ff*

{*
e

*f
fiq

r*
*;

-

s T
flj

r*
is

ilt
r 

tt
[6

aA
a,

t*
$t

m
ss

tra
!*

'T
/7

?
f/,

/,t
'.,

t- r $ 
**

*
S

ri{
*t

6
g'

Irq
s 

t
?T

.l}
rit

id
*r

q.
l.4

*|#

{r
*#

A
r*

t#
*#

* 
B

is
9d

**
ie

i#
i$

Itb
* 

Ff
fil

4t
t*

ri$
**

r4
*

*h
rd

*i 
ns

:s
'

r+ g }. I * r * *[ ! 'ic iit

.e
*

{:8 *t rs N
A

{.}
 e

.

b*
t

s 
rfi

t

{l*
*b

r 
It

$r
*ix

*r
*

ut
br

TK

\
*ia

*{
 r

fri
r',

 *
t

*a
*r

 *
 

frt
fh

il,
t*

#

:*
e

"ts
e

! &
rt

r!r s!
6

P
r*

{.'
*l*

t 'f #

-:w
r.r

w

t$
t 

fr,
..

t+
il.

tb
E

64
t.*

ir 
tb

{$
*

-*
\ 

+f
rb

f#
*ir

it;
#

**
vh

 
-r

/
Itc

ffi
#f

t

i*8
*.

tt
tt*

r{
 l*

.d
*i

flt
 4

!t 
IrD

ri 
g.

[*
a*

 t
ta

g
{

iir
*

ci
F {tr * .T

{M
#r

+r
d^

ri 
$'

ltt
 A

Ft
* 

'/ 
\ 

4f
fit

r 
t*

tri
de

r
r.i

l**
.#

*d
r*

"4
q!

"*
 *

\*
/ 

tff
iff

ir
- 

\ 
trf

rff
iry

,|

lrs
ift

tu
**

m
ig

ilr
tx

 *
 ii

di
*r

*f
 lr

lr*
i*

T 
cB

# 
t4

tit
iit

t 
fi*

rt.
*r

*
ss

|'r
$f

rr
r'|

s 
at

r
{*

ffi
l*

ffi fk
f i

* 
H

l
X

LA
A

V
{:F

*g
}

T m F m *d H JP l* ft t* fil tr m TI * t lT
.f F r Y F. ro {

ff7 r* ; {* H ff F" ld
^

ln
l

^f
i

\I 
^

tlr
j 

&
 

r"
d

fr.
 

,#
,A

 
{t

\*
l 

I-d
 

&
# 

trx
F'

 
*"

1

; 
r"

1
rP

h
*q

,

y 
H

hS
ttl

 
* 

,*
,

a*
fe

.
t# Lf

r 
i.'

 l
j

#;
d I} F" ,n

: t,t lfi r.y
t

g $'
 rr {i}

ld
|* 

rt 
ia

lr;
{ 

rF
*a

rr
S

**
 

**
ad

$
Itd

i.*
 

ar
iff

i
,a

'if
 

: t
a.

*la
ta

..#
*

Fi
, 

, 
tl$

tff
ffJ

ri
tft

hr
*$

a

o{
*,

t+
 h

*
'a

 
t*

 
: 

tff
itm

t
*r

[' 
*a

it{
.

/ 
J 

D
r'F

#*
r*

,*
r

, 
t 

*r
.s

.l'
at

*r

fa
tr.

xf
pt

r| 
{,p

6.
al

tf.
{.t

r-
r{

t|f
iF

$*
rff

ia
 $

tf*
 

tx
frt

6 
**

* 
g.

ri*

+M
K

d*
fff

fir
w

s
H

G
itL

tff
ic

n

&
H

trS
n*

tlI
FS

 S
$t

lJ
tri

t*
 #

F 
S

gB
nS

 f
{ 

U
}{

lT
$ 

tl{
 $

i"{
lf

*f
frn

l* 
ft,

 tt
r,r

tl,
 r

ht
*l 

*s
$l

s}
t*

r

ir"
l



Fd H 14 F H L'
J rn F H L-
J z LT
J

ffi
rff

i
t-l

+d
-l

tx
l i

 J
U

v ! m v n z F o r In v ! o € rn 7 T t- z {

6) A tu T o rJ 9r
O

P
H

l l
-' N

za
Fl

 
oo

ts
.l.

1
,A

+H
q 

rr
 

w
t 

!'(
D

| 
(D

0-
C

I 
0,

h
fA

n
v

t\)
 

rr
o

. 
ot

i
(n

rJ
I 

po
O

r(
D r\a

\
:'F fr.

 O
O

'O
F. o K p rJ

P
=3

'g
?-

-i 
=a

l '
6d

 ,

26
 n

?-
 ?

FF
 lE

5 
{ 

I e
s 

?t
?i

" l
E

= 
e 

V
v:

 i{
:, 

16
P

o 
iri

 
>Y

.j
Z,

- -e
 

39
: 

1'
 D

6 
F 

,ls
i

-1
6)

Fi
q-

rF
l

Fr
=

a

H (D : P t\) O 3

t



In
ffi

N
W

lff
iff

i
? 

l1
!-

.s
- 

llg
d/

\s
P

 2
 H

 E
 3

 e
 q

 F
 E

 I 
E

23
B

9P
f;:

E
E

3C
{3

-r
il3

E
6E

,z
E

O
O

E
O

d 
a 

T 
3 

= 
6 

t 
i 

A
 -

A
 H

rr
fl,

 = 
E

 
n;

 
= 

a 
o 

tlo
i 

i 
= 

n 
8 

A
 E

 I
 

z 
ls

I 
= 

, 
a 

a 
9 

E
 d

 il
=

=a
;\'

;o
=-

r
H

 2
 q

 = 
z 

? 
i 

=
7'

29
 

q 
i 

= 
o

=A
gT

\'h =
4.

=2 zg
,a

,
uz

Fz (D
cn

D T { m T 7 m 'n rn v m z o m \o

H N
) H O U
J

L4
z5

$J
(x

t *
 x

)
I\E

4{ T nr v 7 z F o r rr
l n ! o €

lrn lE l! ll- l> lz t{

n H pr o F. 0, H K g,
FT

I 
E

H
.

,tq
o

FH
r

fi oz
U

r$
H .r+ vr

p ro {0
)

u/ fi (D E Fl o Ff P
.

a\



RGOIONAL TECTONIC ELEMENTS

Basimenr - Agsa around 930. mHUon yasrs

I Shaded': 5*pos«d| Non-paKernad '■ Qiirtsd)

Kcwaenowan Sosemsrrt' fi^avarsuni HOO fidlion yaors

Elsgnlon Baaamarrt <■ Ages qreund I45O rrillttcn ;

SltuctuM edntqurs In feat d/ovavcn thetep cf

thrupt foull-t«9fhon upper plate.

Normal fault • hotctuttf oa ^awnthrcwrl »lde.

High angle fault. v.^"' Inferrad foutt

© ' trrtflnsely diahirfced "Cry^tewptolvs"

Him* tttif, tSrOi 6w«n«, I937J

9 . . so ' too.

A 100 ■BO

(Rev. 12 1/03)

PERRY NUCLEAR POWER PLANT

Regional Tectohic Map

e 2.5-8



:'t
#a ';s
,

i,,
'4

t:1
,

F

rq
::j

:: :E
#.

.
fr 

*4
; 4&

: 3" , ,g
\

t'-
.

:",
r.,

 ,
.: 

..,
: 

r 
: 

:

: 
:.:

.rr
].-

r:'
:

* 
u 

ru
r*

o

#*
,

t'"
,,r

,..
...

4.

: 
:.i

:,c
*iH

:':
i"{

:::
,.1

':H ftt
 ''

,
i't

,,,
, 

t:a

., 
E

n,
 ,

:rl
, ,,{

l'lr
ti:

,.

: 
1.

. 
i.i

. 
',

.."
'#

!;^
'+

.:
,.t

,ii
'' 
, ,.{

.ii w
t.,

 
',i

Y
.

ii*
.u

li"
#'

a'
 ,;

:::
dj

::.
ir,

,,
:.:

::1
..:

,, 
tl

$S
 '+

.

, fu
r,

'" 
l,,

,,,
,..

,.,
,' 

",:
rr

.
'l.

3.
.',

!t
\tu

: 
a

."i
' ,

 i
. 
lii

i .
i:

, ,
fJ

r: 
f,

t,t
''!.

in
+t

"t,
ut

ttt
','U

r*
U

., 
:'r

.,i
:.:

 
:,1

.,

4'
;

ir'
" 
#*

 u,
tr 

' 
.:,

 '.
,

W
t: #' fi"
' *i

;

."i
;,;

""
t

fu
- 

,, 
*t

f 
!.r

""
r. 

"d
c$

 
':.

. 
Y

}h
. 

*4
r&

 
o;

?

' /
"1

, 
.t*

\id
P

n 
f

: 
"{

&
"*

 tt
\"f

E

i*.
. 

' ,
".i

,#
j',

'
""

'ro
, 

ili
i' 

1r
:

, 
, :

:rl
. 

::i
;:

,!i
ll.

E
''

..a
i;,

: 
,

, 
t:'

\

',,
 ',

.. 
#;

,:,
 :

,:t
, 

i:,
llt

. 
:l.

iw

., 
: 

i*r
'i

,t,
.t.

,,.
=,

.'t
 4

i,

,.:
,.'

..:
 

:3
',t

.1
i1

,:r
 r 

r*
,.

.'r
l:1

.. 
1i

1,
.. 

*:
'

::r
 , 

';,
:,t

tii
i,,

,. 
. :

*a
,, 

,,r
,,.

, 
W

::.
:..

...

',: ,r.
j:r

,ii

Fi
tl

tt$
:

:fi
it:

tF
n.

4*
i,

'*:
, it ''*
lt .w ,tt
#

#n
'o

i,'
,,'

 ,
,

""
"i&

'*'
,

'' 
tt'

:t'
*#

::,
 

::,
 

,j.
,t

,..
,i 

' ,r.
'. 

t'l
t;;

;"-
i,;

,;:
.,:

l: 
.,i

, , 
g!

,-,
:ii , ''
li;

jn
#:

: 
,

h;
*t

r:,
..;

4:
;in

:+
::i

 :
:::

I

i: 
"' 

,:.
1,

fJ
,:.

t,'
fin

,.4
 

.

,r,
i?

,:

: ,
'+

1: 'tf
l

#l
: i

*J tj tt E
T t\

ffi
:,

fii
, #

, -
fr:

 #
' f

fi|
';,

.i 
fr 

1i
 #

::i
 ,*

 H
. ;

*.
 w

,
"'"

 =
i {

f 
W

 i*
'

rq
i:,

iii
, 

:|a
,,

Ii 
'::

r; 
k 

X
'*r

 ;1
 #

 H
.

#,
'* 

nt
 4

ffi
| ,f

.4
,;,

,',
 #

,
E

 
,,t

 
*1

it
.tj

. i
::i

 
H

'i:
i' 

t1
j,r

,,.
# 

ffi
t 

"ii
' 

#
r;*

, 
ai

 
S

.
iu

: 
4:

id
 

6;
;. 

#n
.

ffi
 f

fi
.",

,*
) 

ffi

i:l
i::

" 
,: 

i:i
l

ill
:! 

: 
, 

i|i
i

*f
r: 

, 
r :

:
: :

 
::i

li:
l

,,,
,,,

iii
t' 

:.f
i

, 
, i

tii
,, 

, '
 

'l:
i):

l

, 
.ii

ltl
: 

. 
:1

.',
1:

':

: 
::i

fti
', 

:.:
+j

ili
l:! !;i ig
ri, :!i
i: 

: .
 .:

::t
:,t

nl
:: 

.li
;i

:i;
i.t

.:.
...

:l.
t:

,i:
, 

l::
:i

i',
:i,

t 
: 

:t:
;it

:
:::

a:
!.:

: , 
'iii

. 
,,.

t#
ti

irl
'

,t!
l':

a-
;a tii
:

,:l
i1

'
l!l

l:: i.*
i

i-l
,

,,:
,it

..:
'l':

,

:tl
tii

tt
,',

"i:
::-

!!:
.

#:
'^i

:'
?.

ll 
.#

. [
, 
lft t :l ,.l T

', 
,l'

rfd
!, 

.::
 :

'3
:*

',r
 :

&
,i 

:

#:
 x

It ,fr
1

t&
, 

t
Ifr

':,
,,

' 
:6

a:
r;F

,',
,,#

i

' '#
,,

'.'.
'E

'
,A

4

i, 
nL

 
,tY

'""
.i:

-t:
hr

&
,*

l
- "

 ' t
$'

#,

,.i
,f*

',
1f

"



>-
l(p

(fo
-

c)
 

-lo
m

73
Tr

>-
l

o 
-(

'm
Fr

 
(n

-
Z.

 
'.O

O
Za

1 
m

 
m

-{
 

\o
c)

 
-l|

-@
o 

bq
F(

-)
. 

m
m

-{
c 

>O
 

.<
m

O
v 

o-
o;

r, 
>=

1
-n

-F
H

{
F-

{ 
rT

l = 
H

 (
-)

 l-
= 

-lc
)c

) 
oo

-{
 

- 
{c

)z
,v

@
fn

 
m

m
Fl

lrl
- 

nO
p 

11
 Q

z 
m

c

r 
>c

)o
>-

lrn
m

-l-
.lF

t-H
cf

,iE
f-a

 
ts

-{
Ln

 
u 

{
u1

 
o 

-{
 

c-
nc

)
2.

>O
-{

O
O

X
t

t\)
 

v1
F 

E
-m

F>
Fr

l O
 

ffl
r

= 
c)

 
-{

=r
ro

 
=r

':o
(J

>-
-l

A
, 

rr
r>

>=
m

-<
r 

1v
r-

u-
l(f

vr
 

-a
 

->
 

m
>

m
-{

g 
-Z

-n
O

=-
 

>(
,m

=
a=

cm
;s

Jr
-

-{
 

C
 a

t',
 <

> 
r$

 
z.

=
v 

io
m

m
=-

1=
>c

) 
m

 
-l

r!
rt-

N o o x o 3 o o lt

i-l
+$

.I
ffi

ix
)

N
\!1

12
r

t 
\x

i., ! m n v z s L o l- m n ! o € m v 1l t- z {

FJ cf O
J F

F'
] 

C
D

ts
-o

trt
Q

H
-. (D

(D
n

N
) .I> (n
p ro O

O
J

P E nl ?1

6 o =o 6

an

H (,



-lo
c)

r-
Fc

p=
c)

 
-c

F>
oo

>{
o 

F'
l -

{ 
C

. V
'' 

-
Z.

 
f)u

 
>m

X
C

) 
m

-{
 

7(
 

-{
F 

C
O

O
 

Z,
>t

 m
>F

m
q,

F
c 

trt
zF

t- 
op

-lm
F 

Lt
1 

>C
)

Ln
-r

f-{
A

2(
>

F.
 

>-
m

==
=o

Z,
 

O
F>

2.
. 

O
rr

|.l
Z.

-{
 

-n
-{

z.
vr

 
=9

>
m

e!
-{

F 
--

r-
i-E

f 
c+

<H
O

>G
n<

O
 

>t
t1

 
<.

<C
,

H
 

F>
 

n 
m

m
rr

l
V

, 
C

.n
 

l\)
r-

{-
O

iO
79

F
fu

4 
-tO

>>
F

ui
 

{>
 

{o
>C

i)c
)

o 
{x

H
(D

 
H

n
3 

t-{
=o

>F
z.

>
(o

 
o'

 
=@

 m
c)

<
g,

 
Z 

(./
)t-

C
, 

r-
.

r 
(A

 
-<

-{
-l 

{
vr

 
F{

> 
>-

<
r-

{ 
-{

 -
{ 

C
) Z

 t
Tl

z,
 

>c
)

=E
C

r1
Z,

>m
vr

m
(fo

<-
um

 
_t

=
-{

 c
f

@
E

 
rr

--
=

N o o x F 3 o o a

@ T m n F z F t- o t- rn lE 11
,

lo l€ lrf
l ln l! tt- t> lz t{

H /n P
. 7 ts

!. .; 
cp

rx al
g vf

l N
t)' P
/.

H 0) ? B 0r H

(r
l o 3 o o

\ D
tt p

:\

1l m z z U
, F

D -l I o z o

€ m a J s n o
+

--
--

--
_-

- 
\

--
--

--
--

--
-i-

-

K $

F H



6A
"

ffi ry
sd

\q
t-*

 8
T

^1</ ;\ \_
)

\ l,)
 ,

:A
i

\-^
$

F\
\ C
t

b,
)\J

t
'\.

-$
.o

bf
fi

l. 
$;

's
q.

€U
xa

rr
Jt

d€
H

r{
F3

rd
rd

oF
H

)-
1z

- 
H

O
C

(/)
fE

Ft
cn

F{
C

:tC
: 

f4
H

H
U

). 
Q

O
z4

 
H

ln
r!r

d
<c

)t\
)id

td
H

bn
H

 
}r

 
FJ

 
FC

N
Td

H
d\

/' 
6)

H
H

FZ
vt

 
I 

H
rd

zu
H

ur
r^

tx
H

- vF
L-

.-

C
H

U
O

H
<E

,>
Fd

!E
 

V
>H

 
F

Fd
14

t! 
r{

H
w

F{ Fc
n 

H
E

d 
o

id
tr 

o>
cn

c
':d

>>
fs

qZ
C

6)
t4

tF
'rr

l>
oo

tF
d

€f
rr

rC
)q

E
H

t4
Q

td
FE

trl
>F

F
'(€

> 
'd

F>
H

 
T{

E
 

<O
6)

r{
c)

 
oC

J 
H

td
O

rd
<r

+f
da

t-{
D

B lz
1 

vt
'E

H
<H

C
)H

H
H

F{
 

H
6)

 
H

tE
le

 
> 

O
 H

. 
rl 

r(
N

 
H

hd
< 

id
M

K
H

 
N

IT
I>

. 
O

O
H

>.
 

Z
aZ

frZ
\r1

 
FO

H
cn

rq
o 

I 
E

,<
r 

3t
sc

J>
<O

3>
ts

H
r''

r
E

>t
r{

vo
<

b<
 

z
op

F

N o o x o 3 o o a

o H N
) H O 3

w
-\N

U
( 
i X

)
{-

F*
4'

1

T rn n n z l- o 1- m 7 ! o € 1r
1 v ! t- z {

F o r,t
)

P
.

p F pr

oJ
-

X
' 

cD

rx /n
 

F.
{ o

tv
H T nx N
X

0r F E O
J

H



i # 
rfi

l :
:If

r,I
,l

+ 
i: 

fi;
il;

,1
fi*

*

;*
*f

iH
fi'

I.
fi 

fi 
fi#

#i
lrr

{t?
,i!

:.t
ft'

.$
.

: '
$:

'

" 

,1
,;'

*r
.'+

' 1, ' t ,'I
: 

:,*
H

,,

,.,
11

',*
l

i#
,'u

,|d
',',

i.1 .'{ t 8,
,,'

, 
,

r l
ia

E
.t S

r 
i3 i'# 'l: I 'l

,h
i!:

 $
.#

.fi
.

E
i

'N
. 

I
:j,

 I ffi
l

*,
'*#

, 'ti '#
,

,, ,,,
ffi td

i

iff
i *'H fi.
 .,

1E * 
'.',

04
.

:$
t.'

m
't#

 ',
,ff

i,

#r
 X

.
*?

 
A

't
trt

W
n$

. f
l*,

f"* *'T ffi
, f

fi;
,',

t#
 s

,
#i

t ,,f
fi.

,
, 'ff

i,
', 

w
t

' 
,tf

.t

't$
 t

t3
* 

4
bl

q 
l

N
r ffi
,. 

.ii
 .

"q
 i

;,,
ffi

. 
f i

r'
t*

*t
 

l 
J:

::

\4
 

:r
ffi

:
t-*

t 
i t

s.
,

a 
{i.

,

ffi
l 

1"
..

pl ,&
- 

.t 
., 

t:
#,

4:
 

,: 
,.

ry
!

:F
l ,M
,

ffi
'

ffi
t

's
"9

.

:

:i7
ii

ttt
i

'{i
i:

, ,
i"1

.
4:

 
: 
ir'

|
I.d

 
ii{

 
:1

:

i:1
'. 

r'!
. 

--
,,.

.
:i:

':t
: ,

 .f
:it

 
,l

I;i
 

,4
J"

r 
:, 

{ii
,i

,i-
i :

 
, 

fu
]1

.:'
l 

;. 
i':

: 
!;,

'

lre
., 

.,i
:3

,' 
ln

.
!,4

 
ts

!,:
,

+i
 

t:f
 j

;:i
*"

,;i
:..

1
iII

:,r
 !

ii,
!" 

t1
i

;,1
.; 

;..
,,,

 .i
.;.

tlj
, :

{.1
l: 

N
il:

l;,
li;

::,
li*

.;,
, 
l,i

:
:i 

;t;
if,

{r
,l:

,
Lr

rtl

"x
3:

 ,t
iri

# 
it;

;'
#l trE

l
'ff

i: r6
f 

:



E
;r

til ;;E E
ii

35
1 F I

=S
.;-

;! tr' I c' c F J .( v -l

{F ;3 E
Fi

E
2

g|
,

B
 

iis
i

\, 
1- P

>
tO *2 Fr

!
Fi

o 3 ! A t: o - 6r

!r 
B I t

IL
E

o t 5i
,

i=
r

?q
 

Y
l! 

i ,
^.

. 
i

!g
 

o 
[ 

'o
n 

t
;-R

 \
C

 .'
.-'

' t
Iil

 
\Y

 
:

!+
JV gq

 q
 

z
:*

 
E

!.i <E
; {

F A iF
o 'I P
rd

 
f,o

N
 r 

ll
f,o

 
ll

o 
l+

; t
;

[r 
ll

'; 
t;

$3
,

t'#
{:$

.1
( 

xt
 

= 
tx

 
l

t-.
vt

1 T rn v v z F o r m n ! o € m n T t- z {

F o
E

ca
P

J 
P

'
q 

L'
r'

H
-

P
 

H

;1
 

os
r

,b
 f

.-
B

 
(r

T
A

V ru
<r

t
t.-

: g
P

.
.u ? 

oH
,: 

r1
5

a 
o6

'
T'

D
P

'A oP
' cf

E
E o! rt



n rn I n =(! n z

T rn o N I o

= m a o N I cr

n rn z o N o o
m n

m to r ! v rn I o = n z

rn 'o - m I o 3 (D 3 z

(1 = tp 2 z

o E 0 o o z

!t C 4 z

o m o = z

= 2 ur 2 'o .It ; z

T rt'
l z z vr z z

! rT 7 = z

2 ta 2 n

c n t6 U
I o

r) n m { o rfl o

i m n { D

o m D z n
T m v o C

]

90 >r J9 m
m n2 rn .o
F

o> ro
0

{6 rr
o vm t= dn <r gl q,

! r m o o m z rn

rn o o rn z rn

o r o o o m z m

=o o rn z m

r_ o (') m z rn

t- e { o o m z rn

n rn o m z {
rfl o n T

z m (p n x z

x z tr\ z

r r z I z

= o z !t z
;x B

; r
or

(,U
JN

'o
(r

(^
(iS

'IO
IJ

:-
o9

=
(^

I5
$.

H
3H

E
6

;;U
;.,

,o
(6

er
(4

' u o (t
a 

9H
*l

ire
63

* 
3=

si
-9

o 
'1

Fl
z

'lo
IF

l
!- =(

nc
>

L'
J H
FI

X
E

H
E

vF
{ C
)c

>z
2 

B
 .'

cc
lr6

H
rts

X
o

gt
iF

2 
s 

H
\J

H
P

: a 
B

 g
t/i

oi
'i

'J
 

N
)

t-l
 

\|
l-i

 
O

E
--

t\) a a F fq
t N H L'
J 14 N lrl z c) r4 N
)

N
)

--
o-

-.
t-l

au
(x

l i 
x)

v ! rn v n z F o t- m v ! o =m n !

lz l-{

n o
r']

 
ts

P
.O

ta
Q fiP
-

FO
FJ

N
) 

P
.

't (n
o

I FA Ln
O

pr H (D

Ft
rH

H
 

r-
l

H
H ow c) rn
u

z H
ia -l-

 t'j

P N
) O



LA
K

H
 E

R
IE

FE
:R

R
Y

 $
IT

E
A

LI
.E

S
H

E
H

Y
 E

5C
A

R
FM

E
N

T

M
IS

S
Is

S
IP

P
IA

H
 
* 

P
E

N
N

S
Y

LV
A

N
IA

FT
(S

A
N

D
S

TO
N

E
f 

S
H

A
LE

. 
A

N
0 

LT
M

E
S

TO
N

E
)

H
LE

Y
A

TI
S

I.I
(F

e 
FT

)
P

l,E
is

To
cf

 N
E

(T
IL

L 
&

 L
A

C
U

S
TR

II.
IE

S
fD

ttY
lE

tiT
)

10
00

 -

0*

*1
S

00
 *

*1
00

0 
*

*3
00

s 
*

*d
00

0

*5
00

0 
*

-6
00

0 
-

-7
00

0

*S
00

0

D
E

V
O

N
IA

I-I

{5
H

A
LF

)

$I
LU

R
IA

T.
I

{s
oL

oM
tT

E
}

O
R

D
O

V
IE

IA
N

tL
lil

es
To

l{E
 A

trp
 s

C
I 
Lo

M
IT

E
}

C
A

M
B

R
IA

N
(O

O
LO

M
IT

F 
^N

O
sA

N
D

S
TO

N
E

}

P
R

FC
A

M
B

R
IA

I\I
(G

R
A

N
!T

E
)

D
A

TA
 C

O
M

FI
LE

D
. 

FR
O

I*
 R

E
P

O
R

TS
or

 o
nt

o 
G

E
oL

oo
lc

 S
uR

vE
Y

H
O

R
IZ

O
N

TA
L 

S
C

A
Lf

;T

O
N

E
 I

N
C

H
 E

Q
U

A
LS

 E
IG

H
T 

M
IL

E
S

{$ 4 F hJ t", (J Ll
J

T m fr F z, $ r m It ro T o € m ;u T r p z. {

\t tl ry s n S
J r

ftt
s'

H
i t

I G
4.

i 
1"

,
.lr

 
n

th
 

', 
u,

'f 
rr

 f
D

F4
ft ; 

ftt
s

rv
S

{n

[: 
\{i

rv
 

ra
 i-

.
'a

rt
?h 1 

1"
1

t{n LJ 'P
l s1

 
nn ifu i".

 L
4 tn t9 '('
t

!J
,

I



0A
s

P
gg

L 
lt0

.
3t

6
3t

7
3t

8
3t

9
32

0
32

 |
32

2
86

5
86

8
9r

l0
95

2

G
A

S

P
00

L 
t{A

ttL
S

 A
Y

B
R

O
O

 r
A

U
S

I l
 il

8U
R

0
E

A
G

LE
S

V
 

I L
LE

O
E

I{E
Y

A

},I
A

D
 IS

O
H

-L
A

K
E

C
oH

C
0 

R
0

l.r
E

 t{
 I0

 R
W

E
S

T 
IIA

R
TS

O
R

O
V

T
LE

H
O

X

T 
R

U
I.I

E
U

 L
 L

IIA
ftP

E
 R

S
F 

I E
LD

H
O

R
TI

I P
E

 R
fIY

M
O

R
TO

}I 
S

A
LT

 C
O

.

S
A

L 
I,I

 I 
H

E

. 
IIN

,IE
 A

P
P

LI
E

D
 T

O
 H

TI
J

O
A

S
 }

{E
LL

S
 P

E
R

I.I
IT

IE
O

su
E

sE
Q

ut
H

T 
I0

 |tA
Y

, t
97

3

P
E

R
R

Y
 I

TU
C

LE
A

R
 P

O
IJ

E
R

 P
LA

H
T

0 
tA

M
ol

{D
 s

ltA
},t

R
oc

t( 
C

llE
}.i

l 
cA

L
$A

LT
 8

R
 I 

t{ 
| lt

0 
0P

E
R

A
T 

t0
}tS

( 
er

ol
I 1

06 z/
-

.,r
 f,

c.
t c

0t
,l\

/'r
y'

X
 I 

R
 T

LA
I{O

ci
lA

R
D

0l
t -\.

c0
.

t.r
r$

ts
g$

19 @

Ti
lo

H
P

S
0l

l

-, 

2l
o 

-

qt
6

s 
A

Y
8 

R
00

t(

I
G

E
IIE

Y
A

l9
A

o

o
IIA

R
P

E
R

S
F 

IE
LO

$,
',

;.1 l- ? !J o (.) a -l ;) Fq t h I 14 a

f'f
- g

gr
us

I6
 M

IL
E

S

A
U

S
TI

 H
B

U
R

O

I

'o
ro

'**
u)

"
86

5

IIA
R

TS
O

R
O

Y
E

a o : H N
) H O u)

oS
lo

S
C

A
LE

 IN
 M

IL
E

Stto @
 ge

o

l,r
A

D
 I 

s0
tl

o 
la

l
P

E
R

R
Y

P
A

 II
IE

S
V

 IL
LE

'r!
1"

/-\
r

-/ 
,o

*r
or

o

,':
 Q

rr
, ,.A

 K
 E

 (:
(il

tN
',r

V

l,t
ttt

To
R

 20

\ 
03

22

\
! m 7 v z c o t- In v 'o o € m 7 ! t- z {

E
{ o n \J n! rf H
. o

F'
J 

H
p

-'n tQ
 

po

E
 

oh
id

 H
F Fl

N
 

*(
D

' 
t-l

 o
t

Ln
h

I 
L(

n
H

l0
)

-r
 

lf 
P rt K P

.
D o U

,



r rn C
) m -, A

og
 o

t
(o

gl

ffi
 fo

" '
 o 

e 
o

( rf

-(
3

- 
;lF

l
g?

D
+ - -l 

C
/,

c/
, t

t
tx

t -
{

€ e= ?I tr,
=

D
=,

=c
D

6)
 

c>
 

6,
 

6)
 

c,
/)

V
)A

aC
-h

f
{-

€{
m

-i-
nr

nm
r-

/-'
.l-

x
rr

rr
.tt

(n
b-

C
hl

-
-c

C
''o

'!f oo
E

=i
-t"

+!
C

D
3(

D
r)

o
r-

F 
o

t+ O
(t3

O
m

so
ot

- 3t
+l

-
tn

o
cr

,r'
13

E
r 

,.+
(tc oo

tc
'

or
c

co O
a

-n
-n

 *
-c

) 
o

an .-
ao

hJ
m

'o (t 
-.1

t- nr
o

<o
- 

to !
I a m m

27
.

42 'T
l r

n n H
}

n' Tn l,g 8; .o
E

LI
O

X
M

O
R

T

P
I R

8 
Y

 P
A

f{ 
K

+ (t
o

N o) o)

t, o A
i

o
v6

G
q)

(o
Fr vv

\\E \\ \ i I ?\
) o

c,
- --
{

-> mt
R

l- 
t.n

C
LN

.IE
R

..;
 

fr
O

r -=
-

c/
) D -t 

(t
|'t

'! 
-+

r
r 

ct
,

-D o:
l

l- 6= cn
=

q.
=

!c
:

ls b o F - - t'rl ct
,

C
'

C
 C

/)
zc

)
-= rn 

>.
rF

6) m

r N (^
,

'l N o tr I

o a
r I N o

O
6 N I

O
*-

- iu
^

.Y
l 

5
;g oa

'
o o v 

A ot
o3

r |\) o
-o

l - $ c)

A
o vl \J
i (r
i L

z^

r I N o (,
a

rG

a \. \rc \

\
(^

, o
..

Fr
 

><
 r

-r
 

(,l

E
c>

e 
f. 

%
==

e;
 

@

E
 6

.-t
 

g

==
r"

i
=E

=

a ln =-
o)

\.i
 

(ll (o

G q)
^N

F'
g'

-
o

A
N

T 
I O

C
H

rf rir
 v

i 
,v

i 
dt

p o

@ ! m n n z F E o f, nl !l ol =lm
l

nl !l tl zl {l

tr o o 0J rt ts
- o D o

F"
l 

O
, F

h
P

.5
(q

 
A

Z
fr(

D
B

 
C

)O
J

O
P

JF
J (/)

 E
l,

t! .E ur
 

(D
K

I 
FF

,.
P

 
ts

I
@

 
U

, (
D r-
1 0r H f.. a ;r rf u

d\ t: N t\)

A
 

cx
 r 

r/i
S

! 
B

o(
n 

v

n5 \J
{

oe
Lr

}{
E

 g

O
r 

u,
le

)
l> fE t- r- lil "'l
 I

gL

F o : H N
) H U
J

R
0A

ll
TO

I{X(o (o {
A -o

lu

o frl - = = rrt - =r l-

7 I c) I- - -{ ct)

C
1 t- l> x l- o (t

#i
i

,3 t; lc m - ef rn

C
A

LL
 

R
O

A
D

t: N B e

q) I {

o N̂ (o

O
-t'

--
--

-t



D
E

P
TH

FE
E

T

F)
-

o(
o

88

Lr
nr

U
, fn -, fi v,

iii
iii

ii
til

 it
 I 

i i
 i 
iil

i i
tii

 ii
i i

 iii
lii

iti
ii

e - trt ln .rl
.-

FI It

8H E
E E
B

U
,T

o - o u, - F

o r c) F C
' = f

'tl o n - { () -

0 fl t3 ! o -

- Jl
I r I tn It tD tn n gr

6) *t o e .l'

S
 I 

LU
R

 IA
II

o =u> - - tD t - al
l

- m t
rr

o
'G -r

c
-o m

.O G ."1 m - u,

8t
0 

Lt
r{

E

I 
t-x

-I 
I

w
ix

)
X

X ! m v 7 z - o r nl n E o =rrl n T 1- z {

hz do I-J
 O

J

F'
J 

91
U

. ,; 
P

-r
.r)

: 
Q

P
.

E
 

hr
t

: 
D

O
tu

u
ry

N
\ 

P

:" 
i'' 

cD
oP

'
Y

' 
Q

n 
3-

to
 

f- 
F-

t7 E
O

t\



I N
ltr

tt,
oo

E
i6

a
oo

E
ec

t6
oo

o6
oE

llt
ll

l.l
:-

au
lN

o9
0

oo
o

rli

D
E

P
TI

{ 
(F

E
E

T'
 3

E
LO

W
 3

E
A

 L
E

V
E

L

{ FI r tD o
€ m t- (J

l

o c ={
@ c 2

=

- o o @ D o tl o D C
. 2 D

a o o o D o m ah D E z D

z, 0 m x 3 !

@ o r'I U
' D C z

{ ttl (, o

E D U
'

FI t, C
. - D

6 f) tn I ! FI 0

t o o D o m

F : H N
) H O U
J

t--
frJ

TA
lT

X
,

N
I/H

rM
' ! m n v z F o t- rn n ! o €l rn

l
vl T'

I
t-l zl {l

C
oH

.+
 

L-
J

nr
kP

U
J

P
 

A
Fr

j 
d 

.,'
lJ

- 
!.

,b
 

qF
fr 

H
)x

Fl
 

A
J 

:1
/'h

 
H

 
tr

r$
 

P
.;

. 
o:

Y
an | 

0r
(q

N
)O

L

Y
 r,

.
tt 

H
p.

- ^ov F.
t

{ m o o

o U
' n tn D tr - D

.T c =

FI c =

tr' c, z_

f1 c =

@ c =

6 o 0 , 'l t 'na
l

t\
-a

-.

l1
"tT

T\ I
\

'il
I

*i 
1 

.i
.?

F ! \
! , €

I
I I

\
t I

I
I t, w

a\ !\

I
I

I i
I I

{ m - r 6 o) N o N

{ FI lh z I N



D
E

P
TH

 (
FE

E
TI

 B
E

LO
W

 S
E

A
 g

gY
E

g

{ Itl r 7 r I o d| ht o N

=c' m x 3 D !

t 'Tr r 5 N

{ ltl t- r r $ (t

I tt o o o tq o D 2 D

IF t3 an t

I |'

t D 7 n ln ? FI o
'r,

t m
. r P

o c z ;

'tl C ={
m c ={

0 c ={

(1 € =-{

@ C z {

(D H N
)

H (,

@ 1' r7
I n n zi C
I ol f;t nl TI ol €t ml vl TI FI zl {l

a7 r-
+ 

v
l: 

Fr
rt; D

LJ
Fn

(+
)

t-'
. 

ir'
. 

I

q 
'4

ts
c,

 
H

y
il 

or
t:

lo
 

rJ
f, +r
'

rt)
F.

.
; 

oF
J

t 
cn

l'
N

) 
6 

u'
l

H
A

rt 
i,

U
- 

-'
;'''

 3 xo
\

I
I a I

-H
-

t;
!"t

I'{
"'\

)
I I t

It
-ir

i--
J 

3-
-iV

rt'
 

\' 
\f

I I E
(t

I 
or

I

I
I I 8l

I\
I

I
I i

t\

l- to l{ lF
t

or
..

c FI a J o 2 B 7 Irt C
' t

Fi
:

rs
i

:F
f; ei
i

24
2

hI
r

ot
t lrl io ol



g$
\o

P
E

R
R

Y
 il

U
C

LE
A

R
P

O
V

{E
R

 P
LA

N
T

C
O

N
IO

U
R

 II
IT

E
R

V
A

L 
= 

50
 F

E
E

T

D
A

TU
I,I

 =
 S

E
A

 L
E

V
E

L

S
C

A
LE

 II
I M

IL
TS

6-
--

-t

( -
 1

29
2)

- t
30

0
22

H o p t\) H O U
J

A
U

S
I 

I}I
B

U
R

G

,r-
 rr

,rr
r/,

15
6

lz
g3

b,
-.

(-
 rz

ze
 )

IIA
R

P
E

R
S

F 
IE

LD

1/
III

E
S

V
 I

LL
E

-,o
oa

bl
9

LA
K

E
 C

O
T]

N
TY

TH
O

}IP
S

O
lI

2l (-
 t4

96
)

M
O

IIT
V

 I 
LL

E

G
E

A
U

G
4 

C
oU

N
TY

cl
rA

R
D

oi
l |

 
tm

us
ur

il

tY
t 

z 
M

l

! m n n z F o t- m n ! o E m n 1t t- z {

(n d FJ o rt G r-
1 0)

r-
{ 

P
H

.n
qx f-J

 
-+ o

N
\T :" 

r-
t

rR N
;i

t!
o H

t

F{ H
. ct



gs
\0

P
E

R
R

Y
 N

U
C

LE
A

R
P

O
}J

E
R

 P
LA

I{T

,,F
S

S

- t
40

0
4

F H N
) H O U
J

C
O

N
T0

U
R

 
|I{

IE
R

V
A

L 
= 

50
 F

E
E

T

D
A

TU
M

 =
 S

E
A

 L
E

V
E

L

S
C

A
LT

 lll
 i,l

lL
E

S
l--

I-J 0z
tl

l-t
qt

c
(-

rc
zc

)

A
U

S
T 

II{
B

U
R

G
IIA

R
P

E
R

$T
 

IE
LD

P
A

 II
IE

S
Y

 I
LL

E

20
q

M
E

nt
or

t6
O

o
(-

 1
65

4)

LA
K

E
- 

C
O

U
N

TY
G

E
A

U
G

A
 C

O
U

N
TY

cI
IA

R
D

O
N

 I 
H

A
M

B
D

E
N

l-1
7?

61

M
O

}I 
TV

 IL
LE

/V
I 

' 
W

\
\./

\ 
! 

n,
/

| -
rv

r 
I

x>
'

T m n v z F \- o r m v T o € m 7 T t- z {

a rf B g o F h O
J tJ

ttl F. P
X FJ

A
ox :"f

i
U

t,

N
) 

t:; + tf t1 p H
.

rF



;?
/-'

' 
t

/
-{

S
A

Y
B

R
O

O
I(

o\
g

-;5
-

./
G

E
I{E

V
A

P
E

R
R

Y
 N

U
C

LE
A

R
P

O
}{

E
R

 P
LA

}IT

*t
9

15
6

o-
J9

: M
A

D
 tS

ot
l

ffi o I t
lz

LI
R

O
Y

(-
r5

54

\- 
r' \s
oo

V
4

4*
vr

r.r
E

o 
10

5
-o

tts
\--

--
-

t O
 L

88
 ft

"-
-'.

.-.
f-

A
U

S
T 

II{
B

U
R

G

- |
 7

gg
 2o

q

M
E

IIT
O

R
 \

- l
8o

o 
_

Tl
t0

4P
s0

t{

F (n
},I

O
R

G
A

N

c0
ltc

0R
D

l9 o

t- 
t7

44
1

jru
u'

(-
 rz

eo
l 

I

LA
K

E
 C

O
U

N
TY

2l
o

K
 IR

TL
A

IID

G
O

A
U

C
A

C
H

A
R

O
O

N

C
O

U
N

TY -/

H
A

M
B

D
E

}I

(-
18

22
)

\_
__

M
O

I{T
V

 I
LL

E
H

A
R

IS
G

R
O

V
E

R
O

M
E

-1
\-

| 
,x

 
\ 

1
ry

i\N .tr
y ! m n n z F o r m n ! o =m n T l- z {

a rf H IJ rt tr il g, LJ
ln

l
P

. ts
Fl FJ

= ox Y
E

rR N
#

'5
H

,

[D c ts
t P
. rt

F (D : H N
) H I

C
0I

.|T
O

U
R

 I
IIT

E
R

V
A

L 
= 

50
 F

E
E

T

D
A

TU
M

 =
 S

E
A

 L
E

V
E

L

sc
A

LE
 il 

M
rL

tS

02
tl



$$
\9

P
E

R
R

Y
 I{

U
C

LE
A

R
P

O
}{

E
R

 P
LA

N
T

17
?l

,O
O X
 IR

TL
A

}ID
F o : H rv H (,

C
O

N
]0

U
R

 l
llf

E
R

V
A

L 
= 

50
 F

E
E

T

sc
A

LE
 |l

{ i
ltL

E
S

t-.
! 02

'4

A
U

S
T 

I N
B

U
R

O
H

A
R

P
E

R
S

F 
IE

LI
}

LJ J E F !q tfr -t

{t2
3}

{5
8)

P
E

R
R

Y

o Itl
z

P
A

 II
IE

S
V

 I
LL

E

oo
 --

M
E

IIT
O

R

(;E
A

U
G

A
 (

:0
U

N
TY

.N
I/H v ! m 7 n z ? o t- m n ! o € m 7 ! r z {

H o E
Fr

J 
0)

ts
.o

FI
E

(D
0r

rc
N

) .o (, 
H

r
I N
) 

IT
l c q P
. ct



-?
7

./ I

S
A

Y
B

R
O

O
K

A
U

S
T 

I N
B

U
R

G

\\r
.

, 
le

6

/ 
/ ,

3'
,

t
IIA

R
P

E
R

S
F 

IE
LD

F /, ) o (J -f,

G
E

}IT
V

A
P

E
R

R
Y

 II
U

C
LE

A
R

P
O

TV
E

R
 P

LA
I{T

- 15
6

?a
zt */ M

A
D

 I
 S

O
N

n$
$'

'/T (3
7)

L 
t0

6

P
TR

R
Y

o ltf
 2

LE
R

O
Y

/

vf
ii:

1 {)
 ll

 N
'l'Y

la
t

/ V
IL

LE

/tq
o

o 
t0

5

\o
 ll

5
, *

t--
\ 

y'
*-

{-
t

^o
l9

O 1a
s)

A
 r

i t
,:

(

20
tf

M
E

IIT
O

R

'-J 4, F tn 4.
TR

U
M

E
U

LL
t'f

i)R
G

A
il

K
 I 

R
TL

A
}ID

\-"
" 

(r
 li^

 rr
(; 

^

cn
A

R
D

0t
l

(:(
tll

 N
'l'Y IIA

M
B

D
E

il

/
1a

B
)

M
oi

l r
Y

 tL
l..

t
H

A
R

TS
G

R
O

V
E

R
O

M
E

@ T m F n z F b
lo tf, t> lr IT to l€ lm lr 11

,
tr t> lz l{

H (, o 'rc
Ft

l 
F)

ts
'o

H nE o0
r U

N
) .o ur
 

H
t

I N
)U

O
!

c Fl rt

F /'n H N
) H O (.^
l

C
O

ilf
O

U
R

 II
IT

E
R

V
A

L 
= 

l0
 FE

E
T

S
C

A
LE

 IT
{ M

IL
E

S

d-
*-

t



-4
.'7

.r/
.4

S
A

Y
B

R
O

O
K

P
E

R
R

Y
 }I

U
C

LE
A

R
P

O
}{

E
R

 P
LA

N
T

G
E

I{E
V

A

,/
/ 

ol
s2

eo
(

(r
95

1,

tr'
i'\

' 
--

rr
{tf

fi
o

(ts
6)

M
A

D
 I

 S
0r

{

(t7
5)

3 
Tf

A
R

P
E

R
S

F 
IE

LD
 //

u/
-o

*.
/ 

\6
*

,/
A

U
S

T 
1 
ilB

U
R

G

,/ |I{
E

S
V

 lL

(2
O

l) ,/P /",
,,

{ 
rs

sf

\''
A

 K
 l':

 (
: (

) 
ll 

N
'l'Y

R
R

Y

l.n
ilT

0R

R
O

Y

Ti
lo

M
P

S
01

l

2l
o

D
A 4 F 'F tf,

TR
U

M
B

U
LL

l.t
oR

G
A

ll

|( 
I R

TL
A

N
D

,-S
(:0

flN
'tY

 
'

IIA
M

B
D

E
II

(t7
5) /

M
O

III
V

 IL
LE

H
A

R
TS

G
R

O
V

E
R

O
M

E

S
C

A
LE

 IX
 M

IL
E

S
f,-

--
r-

--
..f

-,
02

t]

--
a\

-
I4

r!\
b(

v\
 r

 /\
./

l-W
l ! m v n z F o t- m n 1l o =m n T r z {

H a o 'iJ
Fr

J 
pJ

P
-O

,n (" FJ
E

O
0r

,1
5

f\) .o (t 
H

t
I N
) 

TD

-l
q Fl H

. ct



I I
{C

R
E

A
S

E
 lt

{ S
P

H
E

R
 IC

A
L 

C
A

V
 iT

Y
 D

 I 
A

M
. , 

Ft
.

III
C

R
E

A
S

E
 IT

 C
A

U
IT

Y
 D

IA
IIE

TE
R

, F
t. C

r-
 

!
FO

{{
cD

m
:R -

or
qt

 c
)

lfo
a(

)
-U

,
m

-{
{

&
/, 

e
O

F r G
{ 

-
{f)

on
c>

- 
m

-
'n

 
v,

(tm n

>U
,

-m >r
fl

r G
O

>
-@

l
0?

m
C

a 
t\)

|,t
. F? mq
)

a -3 l-70
C

7
m

m
r 

cr
t

E
!o

an - 
'tO

o-
o

al
- fo m
 

'T
l

E
'

- 
C

,lr
t o

ol
-

ct
G -{
o -

= =LS =oI = 9, c) C
'' { € -t 

(D
>o J o ? s

IJ ? 
r\r

E
8

m v 0 -n C
/, 'tt - rn 

qt
n8 ; r o

F- o-
l

H
 

'7
1

N
r

H O 3

rJ
/!\

)( ! m 7 v z F o r nt v -o o € rn n ! r z -{

FU

H
O

D
cr

o 
ts

'o
Fl

rtD
ts

' P
' r

t
op

P
-

;ft
sp

r
E

lp
rts

P
. 

tz
'A t 

O
or

FJ
 

TD
ts

<
O

Fl
P

. ts
'(n

ct
N

 
7 

P
K

. 
or

f
('r

 
t 

H
| 

(n
Ft

 7
N

) 
O

D
O

@
 

P
r+

H
FP

.O
rto

0,
P

.p
 

v)
o(

D
iJ

H
r o B
?

Tt
 |

C
t 

et
r3

m
E

\- C
t-F

. 
|+

lD
o-

{ G
)

>- - 9t 
€) fl

- ct- r-
 c

?
cr

r
u, ut

1 €t
ct v<

,
v- m

-<
o - 

'T
r

>;
D

tc
t

6)
-

ttl
o

o 1r
 -

{ c)
o ta -(

l) '<
 o

|

a\ \C
t 

2/

I - ; r (: = F

-- oo -l{ m
m

t\t
 -

vt
 u

,

at
l

go
-

ct
l @

(9
 (^

)

O
('r E
g

oo



r e 3. *

(=
,

G a *

o (t D * 0l - 9l = rcl

o 
tr+

 +
 o

H
 =B

 =
2

F g 
-7

, 
- 

v,
6 

gf
; 

f, 
X

rq
 $

P
 

= 
=

E
 a

E
- E

Z
t. 

_.
< g

T-
-

ffr G
re

m
r@

rt - (t o -l r C
' {

D
ep

th
/U

lid
th

 o
f m

in
ed

 O
pe

ni
ng

o

qr
n

o|
|

lll
 

,.1
(!3 |D

or
o*

.D
E

T\
al

A
': 

\a
;l

O
-h

-r
O

(D
't

{r
 

ln
1O C

t-
oc "+

 ,+
c -r

O o:

* cr = \P -5 \ ll = l&l ;P
O

r
o I .l qr 2

O
lt

{r
 

A
t

g*
 

6
tr3 :p

 5
'

o o5 r|C
t 

h,
aA

l 
()

-D
r"

 '+
-'.

 =.
r+

t ;A
 5

 s
t, o' sg

 )
--

a 
I

:3
 q

 r
To

 
E

J.
/\l 5o Fl
d 3 

r-
:

gf
 

H
t .('

r o

F (D : P N
) H O 3

6 I (tr

E
f

(D * 6 (D = l\) (,r D t C
l- q) o

t4
l /r/
t\)

\.
V

\ 
f 

./V
X

X ! m 7 n z F o t- m n 'o o € rfl v ! l- z {

P x (q H o
o H

)o H
,

F'
] 

E
F,

. 
I.J

. U
(q

 
5H

t 
P

-g
)

r-
J 

J 
{

oq N
) 

ot
n

.lJ (r
o IF
J(

,
N

 
O

J(
D

\o
 

d-
 lJ

P
- 

rt
o!

'
p\

E P
.

n rt r'



irt
.

#.
.

S
' F

',
;S

 i:
S

 :
ffi

.c
{t 

q; trs ,g
* 
S

 *'
'B

t 
-*

 *
*

*s
$

:q
tr 

*t
Fe

*
.f"

t 
*+

 .
s*

ffi
's

rh
l'b

 s
 f,

&
f,-

 #
$m

H
ffi

kF
is

 {
F

,d
t,f

i,,
 ,

S
ti 

4*
4,

fF ,F
T

t*
d

*H
s

s 
:H

 ct
i

ffi
,#

:s

ff 
#,

s
r-

s
E

*:
s

*{
*,

P
4 

H
rY

$

s 
s,

'*,
{,#

;.S
.s

" 
ffi

 *''

,i.
i] 

,#
ilt

i d
!, 

'!+
,+

, l
$i

 :
*.

S
4S

ffi
qx

ils
,$

i iS
;

ffi
s

k
sf

fi 
H

*
$s

 
li

ffi
+r

 li
*x

 $
d;

K
ffi

 ff
i*

$m
 il

*
e#

 &
$s

g.
 .ff

i-
is

s *:
 

.*
.

.s
l 

,ii
,,f

fi 
, f

ti
,:S

ii 
:

' di
r'

:fo
}

fr* 3f
fi ffi r{ ffi *#
t:

.{\
is & !L
S f* fs $# S
l

d3 ffi ffi
,

d4
f ffi :R

: w t"t
*

*q
5 

T*
:*

T 
j--

T-
;; 

yT
*T

* 
r-

e1
*-

,q
s*

,*
yi

:s
4,

d*
:''i

'ir
,i 

'f 
ii 

j i 
r'5

-i 
i i"

i"t
f i:

:4
#i

ltr
flf

fi-
;-*

 ;
;

.5
'F

:,-
' j'

"lh
t i

' i
-;"

*{
;i-

#;
-:l

i'':
'' 

"ff
ii''

ffi
ffi

:K
i;l

 ,:"
.. 

i"T
S

il{
 

,4
!r.

 
i. 

} 
:'"

N
 ",

 d
*"

''i 
, ,

 ,.
;"#

j. 
'.4

',"
,,,

,; 
i's

i: 
,. 

-,i
 

1.
..,

.*
;ts

!

i#
"i-

#:
 *;

"r
? 

i; 
$ 

i"i
*;

J:
il+

ffi
**

,:*
#.

 $;
-;T

-;,
.$

_"
;" 

{ *
i'-

._
i i

 6
,n

rff
i

,;i
l",

+*
i- 

"*
*i.

';,
* 

*.
,ra

 -i
"'r

, '
 i 

't 
i, 

__
i j.

d,
,fu

iW
,ff

i*f
fi,

, 
i. 

I,,
...

i*.
n*

|-"
':"

"'"
-i-

':'.
f-;

".i
"':

'*1
+l

i'*
..'

.6
'.*

--
Y

.i,
"f;

.,1
 t,

 i'
 -;

$,
1 

" i
_;

"9
:+

"i,
 *:

:f"
;."

-i;
'i 
l;:

; i
:-m

ffi
_ 

I .
l*,

; "
"',

,'.
i '

,;i
 ri

 *\
*+

:!'
i r

*"
,'*

,*
-,*

 *
* 
{ 

* 
'' 

l- 
1 

"r
y"

'j 
. }

 *:
 *

l'"
*i 

," 
j- 

"*
,;i

 ;;
".;

,_
1 

'' 
,;*

*T
 .,

 }'
,*

*' 
T 

"*
-*

n 
.: 

*i.
.; 

,^
.J

 -.
i,T

.
:.*

{
l::

:: 
!i

j-,
 ;:;

;T
,:i

*r
:" 

*;
i,:

ri'
 i-

 il
i"i

l+
;; 

,i*
ilr

u1
;;t

. il
**

5;
;" 

r f
r,-

,. 
1"

 f:
l$

,tt
l'"

 fi
" ;

,'f
f- 

ii.
;*

.,,
+ 
::,

i{i
[;"

.,r
y"

+.
* 
:if

fii
 tlt

r-
:_

i :$
S

:'-
* 
'fj

'ff
i

irr
ii*

F-
l *

l*f
fff

i
[t;

:$
: *

Jf
fif

fif
ul

l$
li 

;

**
#j

:*
' *

i ;:,
*;

,#
r#

r i
t -

i4
;jf

fir
 :j

*lF
 i 

:i
; 

; 
i -

 r"
F{

'-u
 j*

":T
ii.

"i-
";"

";*
,r:

-*
*;

U
t:l

li 
H

i i:'
.'.

,j,
,",

i
fu

ffi
*:

.$
,fu

*.
i^

. 
*&

&
s&

 &
* 
r ,

*.
, i 

.;,
. .

i..
*in

,i'
,,*

.,,
,..

! 
i r

ffi
*f

fif
i#

'ff
i:.

i-i -{', ;6
,i-

 .{

}:,
Fh

;t

F"
 

i 
i"-

':l

,-.
* 

*i 
, F

 *
-Y

' 
,. 

...
.r!

* 
"'+

fu
* 

1.
" 

'
F,

ffi
"';

 " 
$+

i'*
if 

j$
 F

st
\

: .
.ry

 i 
"i*

 "*
'*g

i':
l' 

t*
;1

r' 
fx

t-1
i!{

r'l
:i$

ir'
i:t

,!,
i-;

:,,
s

4$
.: 

*r
: 

, i
 i:

 :

ii:
iji

l 
'

!*
11

:1
: 

l '#
: ,

,,'
*;

il:
ii.

. 
rts

j
. :

iff
i-l l&
,

i.;
-,



-l I

1l
o.

 l-
 1

06
, 0

lA
f{o

11
0 

S
lll

llR
(lC

I 
tlt

L[
 lo

' 
20

2

P
tf,

lY
 P

lR
r 

n0
,

[..
i| 

, r
,r,

, o
t 

or
^*

or
o

i- 
| s

llf
fio

cr
 x

rx
tir

t
| 

| r
rc

rr
s

I

-r
i$

t 
or

 o
R

fi 
(c

)

s0
 tL

si
tA

Lt

t D
tE

sT
oi

c

00
to

fi 
| T

 E

sA
,tD

sI
0f

lE

S
A

I.T

;"'
'

F-
J

F7 rr
l

|u v-
t

tl tl ffi

f0
S

TU
LA

TE
0 

s^
rt 

uE
tls

 -ll
- ll il ti ll li ll

rE
r 

Fr
 c

. 2
.s

-t?
 F

oR
 s

E
ci

lo
r{

 to
cA

rlo
il 

ll ll
sE

E
 F

t8
. 2

.5
-lS

 r 
20

 F
08

 S
IR

A
IIS

R
A

P
H

lC
 

li
sE

cT
ro

r{
s 

ll
D

E
frt

ts
 L

n.
tT

 0
t P

0T
tll

Tl
ll 

su
nF

A
C

E
 l!

su
8s

|D
flr

cE
 

fi

1f
llr

, 
D

ls
TA

rc
E

 
T0

 L
lll

lr 
0F

 s
tc

un
E

o 
ii

lll
llE

rr
tt 

R
lG

llT
s 

I
ilx

rT
 0

F 
S

A
LT

 t{
l1

11
6 

Fo
i P

R
0r

E
cT

lo
i 0

r 
ll

P
fri

tb
{

(x
t 

= 
tx

,l

-\-
r: T m v v z F o r 11
1 v ! o € m n ! l- z {

nF
O X
o

vr
t rJ
9

np ;f. +l !0
,

ts
F-

F-
J 

pJ
 e

u-
+!

>
I 

rt 
u.

q 
oL

/n
J

H
P

U
-

f'l
 

i-
o 

@
.x

oq
{

N
)ts

. 
s 

l'
(, 

dl
.

t 
u.

 
lf) U

uJ
o'

-
ul

P
IP

(D

ox 0r
x

u. '* 
E

d
l: 

0r
X

'o ):o tro

ti Lj
i

i.t
 

lro
'

lt

F O
F cu
!

'r
.:

H
- N
t

o

H (,

sl
ftT

Y
 c

Ll
ss

 s
Tl

uc
Tu

f,E
s.

P
O

S
TU

LI
TE

0 
so

Lu
T 

lo
tl 

cA
Y

lT
lE

s-

sE
cT

l0
N

 A
-A

l')

r0
(n

sc
lL

t 
- 

ftt
r



T n rT
t I r) o z a, -1 n c (-
) = o z rT
l { a

-; dF
o

iln H
-l -o 3-l .O N

r*
1

I-t
-!\

h(
(Y

t z
 M

)
t-l

*.
*f

l v ! m v n z F E o t- m 7 t$ o =m n ! r z {

o
F.

r 
E

L!
- 

v

I 
.*

H
= 

:rA
)

id
 

of
.

y 
['6

T 
3i

l D
t^

l 
b,

< 
g

N
) 

J.
zi

_
I' 

tr 
pJ

n!
@

 
cn

L'
T 

1b
 

Fd

I 
bH

8' d
P

 
33

n{
B il 

gE
(r

il
o



rr
l x c) * r- -l rn (f (7 rT
l

-u o cn - -l CJ1 6 d!

f 
,x

 
I 

I
{IT

\A
{Y

l 
z 

M
't

v\
 !

./\
,/

v -o m v v z F t- o r m v ! o € rn n ! !- z -{

U

3€ I 
.tH

T 
B

'H
(u

 
P

.

t" 
36

? 
si

l F
n 

b,
< 

g
N

) 
3*

zi
'

c,
ft

G
 

cn
gP

u.
 

l
X

 
l*o

€
I 

id
H

E
,

'c
T r! 

33
n 

€H
;h

 
3'

B
ei

l
o



ur -l
I

rT
l o 'T
l r) o z a -l F c r) -{ o z \o \ \o

/u
 

t 
v\

\ 
-J

,/

v ! lrl v n z 1- o t- rr
l v T o € In n ! r z {

-\

3€ I 
.+

H
P

H
nr

! 
/ 

P

id
 

of
v 

36
r 

3i
l

(r
, 

br
< 

g
N

 
J,

* 
Z'

p.
G

[,
G

 .
,,g

'-
f 

1b
 

Fd
lU

 
lr 

+
o 

oI
l

cr
 

') 
x

FU
O

w
 

oe
^€

H ;-,
 g

E
s7

H
l



E
2,

56
4,

0O
O

z { @ .(t o o o

z { g o o o

z { { @ -o o o

z { { o o o o

z -l -l ;'l o o o

;d
dE

E
83

il*
sE

di
==

=B
B

E
==

i5
P

H
iH

 F
is

rii
si

sH
 =

fr:
:F

FF
s,

rr
12

.=
t:r

 22
_-

t-=
= 

{{
5p

-f 
f 

N
-

g 
N

-

tI 
l' 

..q
?F

 = 
= 

ns
ts

fi
1-

 
- 

- 
D

 O
rn

O
D

 
-l 

-r
 

t.l
E

 
v

m
o 

ru
 

I 
co

9

eE
 fi

Ff
i-d

lg
e 

qg
l

23
 -u

S
 .F

'{ 
16

g 
g.

*
3s

 5
3 

frn
 ls

q 
l*=

FE
E

' I
'F

 !:
nl

-l : 
m

m
'-l

p 
3*

5 
"3

"e
 -X

-0
 l=

 il 
o

! 
-r

ll 
Ii.

s 
l+

 
''

E
 ;s

 n
H

ls
 3

9F
Z

6 o o

a (-
) D m = 'n m m {

@
@

{O
ot

$O
tN

-

l-/
4-

l
(X

€X
)

LN
 

!U
{ 

TV
1-

 |

! m n n z 1- o t- 11
1 n ! o € m n ! r- z {

R
 r'

i
H

FI
nr

il 
:,

Fr
J 

zI
X

' 
X

o,
Y

 
\J

 
T.

\
-U

ts E
 

iD
H

'
o 

qr
,x

H
-

N
|ir

. 
Fd

J
an

 
A v

| 
€H

(r
o

U
J 

Ft
 H

,
H

o
;Y

h
pJ

 ._
+

H I 
r-

'
A

P
o

H O U
J

\



/+ v
.J

:o
o

(8 €^ \"

l5 ls l- tm 1a L 
TT

I
in ni

<
;o

o
Tm c ='u

I o c U
I m

m 3 m n o m z n C
J1 m a (1 m

5F fiE
E =

{-
*a

fJ
(X

*X
)

(-
ti4

-.}
-\)

- ! m n n z l- o r m v ! o € m n ! r z {

fA P
.

^r
f

fo
o

n F-
 C

n
O

F
F.

l 
Fl

 B
F,

. 
H

)
(q

 
rfP

.
tr 

oo
F.

I 
P

.
o 

o0
r

O
F

rr
.>

5
. 

a 
u

c'
r 

(.t
 (D

I 
Fl

 'i5
Ld

 
E

 O
ao

cD
dt

s.
ts

' r
t

vv
J p

0r FA

),N
',{

^t
-k

V
L/

,D
,

W f4
-/ (_

p\
,

)

.{,
,%

Tf
rG

.F
 ',

[ 
fr,

-' 
)

\iv
/,W

 
,-\

\ 
'{'

'"-
- 

J 
\. 

,z
(o

f^

W "D

W
-

7t
{-

,i
*'i oa

/
/7

e
f,,

ffi

,J
ffi

^{
1=

 o

tif
u# IH
 )F

--
f-j

- 
t

IE
T.

;
# lb ,EI P

I
fs s

( 
+ 

\'s
I 

O
 \-

/*
l.s l"e

'
t4

;
b.

({ t;#
LE ta ho

,^
 $

c'



D
E

P
T 

H
IN

 F
E

E
T

S
T 

R
A

T 
IG

 R
A

P
H

Y
 F

 R
 O

 M
D

IA
M

O
N

D
 A

LK
A

LI
 W

E
LL

 N
O

.2
O

2
S

TR
A

TI
G

R
A

P
H

Y
 F

R
O

M
 

-i
P

LA
N

T 
B

O
R

TN
G

 T
X

-t 
r-

--
--

j

U
I o o

o o o
d o o

N (J
| o o

g o o o t o fu s- I I I

E
B

rm
 =E

E
Fg

fiH
i i

lF
E

;r;
fif

 *H
H

8T
"\?

 a 
Z

C
C =z{{

cc ZZ {{ ,I >l
 

@
I

r o o x ! o E {

c)
r

^-
o

=a
t

O
t,| -{
=

="
o

d

U
' = o (D

a t g o

C
) = o 3' o o o - o

(f 
I 

ra
o 

o 
='

o{-
I 

9 
6e

= 
t 

ca
-o

+*
a 

d 
39 (D

6
$, : t C

I I o

3 
e 

33
 e

s_
? 

g8
g

g 
3 

ir=
 3

 =
* 

=g
=

'=
 - 

3t
r 

sP
 

=
o 

g 
d3

- 
gl

 
o

o 
3 

o:
r

- 
i- 

ax
=(

D
-r

d 
:i'

:lP
(!

n o

ln
te

r f
 in

ge
rin

g 
of

H
ur

on
 S

ho
le

w
/ C

ho
gr

in
 S

ho
le

Il- H (,

Zo
nc

 o
f C

on
to

cr
 f

or
H

ur
on

 I 
C

ho
gr

in
 S

ho
ls

s

0t
! rt n n, rt P
.

q Ft gr E i,- P
. o

E
l P
.

(a i FJ (D



b L il r\ F \

ur gr o
I (r
l

o I N

l-- \ il
T (tl o

r$ N
s

R
S -{

I
\$ it $

$
T$ H

*

; (tl .(t

I @

T (' s

lfd
$ i \ s R

e =-{ N

H
il

(4
o $$
'

I T I $
t : --

{

R b 9)-$

\s -i o

& A
,

d s $

o

H H t\) P o (lJ

r 
at

/\,
 

J 
\/\

tru
 i 

nl
,\$

T/
H ! m n n z l- o l- 1T

I n ! o € m n ! l- z {

a d
€B ot

r
'r5

 c
)

A
Ft

J 
^ 

')
LJ

. 
v

.b
 

rt'
H

fi 
.'L 0r

c)
N

\Q
O

:" 
H

5
u.

ft
ur

lx
| 

*Y
P

 
rn

H
er

5
P

JE
FO

J
o'

o I

\s N
l G
)



ll (, o

lr. \ il $
I $"

il

o T (, $

tr?
9

(o

T \ t\

oI (r
t

$ s B s $* s q n
o I

I (t (D

$ i t S

E l

I$ H
*

I ql o o

= t a $

Io (r
l

(,|

* t c) $ F b 9)\ -{
T ol (r

l
s t r\s

x 
o

(a N
(,t \ o

(/t 6 o
t.,

r o N

la 6 I
S

c, S
S JS IF tt 
i- q) \l s t I

o

o H N
) H O 3

t 
IA

l
,f-

f 
! 

\\(
/u

 
t 

v\
\,/

\I 
i 

N
,/

lt m n v z c o l- m n ! o =m n T r z {

6 rt H a-
rJ

H
'J

 
n

.\ 
\J +

F.
l 

tC
 

')
|J

. \a
 

o 
I'i

tr 
H

|i"
,

H O
 

E
a^

r\ 
tl n

tu
 

{X
.(D

-*
(r

 
FJ

x
TY q 

trH
!H

.
P

 
,7

r
ts

s. 15

I



--
T-

-

a o a a
a

,-r
tJ

, l)

5 \ (tl o J- I

'2
.

I

I

_t
g r9 le ls

}| tn o I I I< to l\< rg C
L

\\\ -I{
- rg

\ 
\

oo
o

+6
 

6 
:

oE
 e

 
/ 

t
ot

-fl o-
\\"

dP
 s

 
\ 

\
ac

o 
o 

r 
\

e=
.; 

\ \
 

I
=6

'i.
 

O
 O

 *
f- 

T
cn

ag
 g

gq
B

 I
ie

 G
 g

 g
 8

1.
 3

e 
e 
g 

: +
 q

a 
d

g 
P

 
6 

c{
3:

 g
 

6 
lg

f:.
: 

o 
e6

oo
qo

f
O

-*
tr

i-o
f

lD o o.
o

c\
 

o'

E qt

T D ! x : 6 g

\ \
a\

a a a

i"'
4.

F:

( 7f ((
\

ro L t
b o g o - 3 (,

. 'N
- (

-)
zo

o:

o g) It r6
'

H o : H t! F o (!

(-
/)+

L)
(X

=M
)

trb
R

1-
l

T m v n z c) r rn n T o € rn n T t- z {

a ct r-
l

+i al L'
Fr

J 
.i5

 
';

p. b 
on

tr 
H

l:.
H O

 
t^ hr
 

tJ
w

n
r$

 
r-

.H
. 

ta
=

uH rH
V

/
(, 

t-.
 5

o7
tc "0

, rr
d

+
+



@ (J
l o

$ -J U
l o + I

i in o I T I t- l3 lA
) I< l6
' d

-r
Fl= r9 E tg

\il ,\E
t$

oo
 

c,
-E

; 
.

8E
 g

 / 
( 

,:
o-

rr
\

6-
P

 s
 \

 \
oc

O
 

O
 

r 
\

ni
; 

\ I
 

q
=6

'?
. 

O
 O

:r.
r'O

qr
6.

9 
g 

g 
q8

 F
ie

 a
' g

;8
3.

3
€o

 
I 

; 
i 

i.9
 

{
) X

 E
 5

 T
 g

s 
g

(J
Ig

O

I2
 

d 
o{

E
 

ol
i

2.
o

oo
+o

f,<
t' oa

.D
:-o

r {9
1 o* o.
O

oo
'

g at

@ N U
l

o m F b o
[' r-

@ o

q, o ID o 5' 3 o th
l5

't 
t r

:o 'tr
, lq
. .

l. I J. i\ l-< | 
'-\

| -o
o

19
 .\

l{l lo

o

@
_P

(r
l o

F o : H N
) H O 11
.,

(X
 +

 X
)

r-
t#

J
T' m n v z o r rn n T o € m n T t- z {

s
H

!
.u

g
r4

\ E
 R

il
H

 
E

ts
(D

p
TJ

lJ
 

n
N

) 
f 

X
. 

o=
T 

frb
ta

z (, 
(r

jI
\o

 
5 

''
9s ;-E

lll o C
' c 'o

1.
.

,l l-- .iii lu
t

lo
,

lf

u3
\

lu
r "

:) 
t),

I \
 '

1.
 \

i '
\ 

t^
 ,

I 
\ 

.\\
 .

ls
- I

-t-
\+

-
iq

 I
 1

.,f
;N

lo
 

\ 
Y

,\
irI

.r
\r,

/
l\ 

\r-
1

LL
 )r

,
l*q

 \ 
'l 

^/



,ji
 

'
, ,1

:!.
:i , l

it

''1
,: 

""
rr

u 
""

",,
'\';

'i:
:';

:
' $l

 ". 
* 

" 
*,

,, 
f ,;

:,i
;ri

 :t
.1

,':
5.

. 
""

-)
." 

i

,ri
 

,' 
,.,

 N
,ii

. 
.:i

;..
.3

q
r.'

1 
. 

1 
':

a"
:1

.. 
, 

..!
 

i 
I. 

ii 
,r 

;.
"1

'".
 i 4.
 

: 
V

-',
 ,r

l '\
u 

lu
 "

" 
',

'1
..:

1.
 ',

r 
ti 

,, 
,,,

ti 
ji 

1,
. 

;1

l'';
,.t

,'i
,, 

ft
i '

.,"
*,

 't 
;'\

'*,
, '

i 
"\.

', 
: f

u
1.

.,.
. 
^ 

+.
 . 

',i
r. 

*ii
 ,&

:i:
,?

;,i
r: 

'.6
iY

:il

tt"
;.t

 t!r
.,:

"

ry
A

'",
 !\

+
'4

ti"
 r:

 Ii
i: 

,li
.1

,1
 .f

'
. 

.:*
t:

a/
'i|

,rl
't':

,.

fu
.w

':'L
. \#

,t[
,,-

.fr
;a

;a
, -

 f
,4

:, 
i':

#:
i:q

.t'
|q

'W
--

"::
-r

'H

'ia
l; 

;i
*:

,1
a.

a.
. 

"]i
,rr

r';
 T

i;i

ffi

tr ti i*t

ii
'.t

ti'

':,
4,

, 
,: 

!

'.*
:l!

',,
gt

l!'
.o

7'
 t 

t, 
t,

t:i
ie

. 
J'

:,r ,::
fi 

t,
,, 

,,i
4 

!,.
::i

itt
t:.

 ,
#i

r3
x:

l'.
' ,

 
1 

li
i',

 ,*
,,,

ffi

,,,
:,:

,
"t'

: 
' :l

' 
:, 

'

:r,
,,t

 i,
,,;

 ,,,
.

:::
'.1

 'l
'. 

,, 
.:'

.
: 
)r

1:
tJ

4J
ry

:'t
F:

J:

1

': 
: :

}:.
.::

:, 
:::

: :
 J

: :
 :

:,.
+.

*;
*.

.p
 

a 
"

,.;
 ;h

_'
"

!: 
i 

':!
l 

I

.,r
'.&

'.''
ir.

:ix
t;

::.
: 

.'\
4*

j;)
' ?

ul

f 
"a

j

...
" 

q:
"r

 .!
.f 

rj.
;

t 
.:.

- 
:t.

I 
:i'

: 
tti

,l'
i'

1.
, 

ii,
i: 

t 
' 

,3
,t:

,

iY
 "i

' t,
i ,

. '. 
,$

i r
:rr

,J
! {

ti
:a

:l 
4 

"!!
l

..i
i 

..f
r.

ri.
r 

r 
1:

1{
t:1

 t
ii.

i:r
:,:

 
:

!..
:,,

.:*
i!t

|iE
,

rd
. a

 ::
a-

,i:
::

: 
,::

:':
1:

t
. 

;ll
i

:::
: 

: 
:: 

:a
+!

:
'it

ttt
v.

r;

,th
t

' .
 f.

=i
in

l
'i,

 
!i 

#'
i,,

+:
 ?

iA
 : 

t: 
: 
r.:

.i.
 !,

If:
l 

tlp
l+

. 
: 

i!
: i

. 
I 

a.
t 
t!.

:l
'i 

' 
ll 

i*'
jf

,-.
 ,

'tb
 

,' 
'ir

:L
*.

,-.
i..

,.,
. 

l,,
ra

+,
.,i

 .
 ;;

il
"f 

,t 
:-:

:..
rfr

|..
h! ': 
u-

 
.: 

a:
':*

 ". 
t.f

.l,
 

''
, 

rE
. 

{
:i 
iiL

. l
\i'

:
1 
:.'

 if
. 

i&
, 
f 

,;,
:;:

,
':1

+-
i5

. 
E

ir 
'

1l
::J

:tq
1:

:
: 

:E
\' 

..
t,.

 :,
 ,:

 ;
r 

i,'
l_

j
.. 

w
 

a.
;3

:l 
. 

1:

;;.
 

.,,
..{

:..
. 

i
:1

! 
!: 

t::
 

::!
dt

!'i
:! 

:ti
: 

I

.,r
,, 

i',
?b

*,
,+

t;,
,,.

:r+
q,

ri
r,,

r1
:,i

 :j
:' 

:l;
a:

:' 
: :

tF
 ::

[: 
. i

!] 
r,t

l!;
r,:

ti
li 

,"i
 

''6
iE

:,.
'{

tr,
Y

::.
 

1i
l. 

I

i * ;'
: 

'*!
. 

' 
,.i

 
:

.1
! 

i.l
l9

!:.
" 

:. 
:

:,i
.;E

.in
 +

\:4
: 

::.
:4

1 
' ,

 
'

'ri
r;#

l aJ
,'t

ui
,-'

a.
::i

i.i
:r:

:1
 1

, 
" 

'1
,,

1 
;-;

'*.
",.

 s
:$

, 
; ;

;,:
, , 

''

tt;
 

*\
 

. 
,,

,,,
- 

,,1
. '

r,,
.

,,'
Fi

 ''r
r:i

:r 
:,,

'

,ff
i ,

,ti
';l

'' 
,,i

,.
;fl

# 
i l

ix
*t

';':
'r"

'W
f*

#;
'' 

i'"
''l 

';

LH
i{r

,1
,'.

1 
" 

,'h
ili

\''i
'',1

",i
;.,

 1
 !i!

,i,
.. 

i 
ril

 
,l 

f: 
:.l

'1

I 
;;9

p.
. 

,+
. 

,;r

u;
;,k

r':
' "

,

iii
r

ql
: b;

.r{
,#

in
ss

,ii
$j

:it
'ia

iF
!il

iir
iit

ij
I *

i;.
1i

.

rir
i4

ri,
. ,

.\r
l

#,
,

l&
,

LA l'-
&

$,
t:a

:'1
i

, .
+J , .
,r:

l
r 

,:f
f1

i8
li:

l$ ,,,
,{

:,i
ia

:.)
:::

.

iii
: 

:
:,f

 .
:ti

l7
:h

;

i,i
li 

i.i

,!i
.fi ,fi
:' t, r$
ri.

:!

]t

: :,
t:i

|a
 
ltl

:::
.:i

:,,
i'ii

,i 
V

{-
,

i:L
"4

, 
: 

., 
*

4:
:i-

: 
,. 

l_
r,

'. 
i 

,i'
 

4

,,,
;i+

,r1
#,

,:;
 't

""
o 

i

1,
 

\.r
..

, 
il:

 
"4

,
:!i

: 
' :

i
i,,

 
"ij

i 
:4

,'
ir 

1:
, 

:

+:
: 

1l
!

1:
l::

 
rii

: 
:rr

i:l
t 

rr
: 

B
:

:::
 

::t
 

1:

.,f
fi|

,i.
i..

dS
:

!;r
, :

'L
t 

'

t t":
'

t:" t,,
,

,s
r: 

P
'#

ft:
1,

,:
#,

 i:
ffi

1,
i

,4
'l'r

ji 
,

:t.
 .:

:i 
,

qt
li:

 
jri

,

d#
 ':

 o
.

B
 i,

ffi 'w 'ia
 ..

ffi

::#
3

w
# 

gf
t f

fi 
#

q#
 

# 
# 

W
 w

ffi
w

, f
fi#

 #
 tr,

#,
# 

#g
 #

 #
ffi

ffi
 ff

i#
 w

 ffi

ry
w

 T
ff 

#'
r#

;H
 

w
"

ffi
, ,#

 #
# 

w
'ff

i{3
 

s4
3 

w
:

:ff
l 

qi
 

fi;
 

,"{
,

T,
w

, f
fi 

q
W

*e ffi
tr

'4
' 

'm
u.

{#
', 

':'r
r'l

'
.,.

ffi ffi
:,

,:'
@ ,}g

# ,#

tff
i ffi dF ,rA
4

.t4
, ffi ffi ffi frF
'

,ff
i ffi .ff
i. #: ffi
.

{:f
fi ffi
'

E
'ts *f

i ffi qi$F #e
. 4

tlt
 lr

ia



I
- 

F(
tt

-s
!r \J

{Z zl
a.

--
.'I

X
T r\ -t

r:

=c] m x 3 D 'u

7,
1r

,

z { m f, r m o { m

I m rl oc vz
.{

@ s- r I z 6)

tri
6>

 
9:

.
E

c 
:i:

FI
 

til
e5

 
il

zD
 

.9
oi

 
e; ; i { t

3t 3i 3o r=
 g ll 
* tit
 2

ir 
"*

 E
ii 

e 
P

It 
r 

'''

3.
" 

E
"

cc

I i

\ 5 a a I

\\ 8i ei l; 
\: 

*
is

 
f 

I 
i

\; 
ilt

o\
i :

, 
i

li 
i o

\i
lc

 
s 

}E
iE

 i 
I i

ta ri lr ti

ri E
i

a-
.

:t nI l:.
E - t

g c

q 3 3

ii !o 6l ri
o

t 
'',,

 E
I 

llr
l ;

tit
l F i (

iii
iis

r \
i;i

lir
i i 

\
tli

;.i
i; 

: 
I

;ts
iil

i 
: ;

i i
g;

ir 
s 

I i
i 

i;i
i; 

i 
I 

i 
e

i 
ii;

ii 
5 

i 
t 

i
E

 lii
 i 

s 
\ I

 i
: 

.1
 t:

 
5 

5 
! 

I
i r

;i 
q 

:' 
i

! 
i:r

 
i 

: 
f

. 
lrl

 
r 

: 
i

; 
rii

 
i 

I
i 

.:€
 ;

 
i

..1
 t'

!
3:

3 
..

ii.
t l ;t:
i

ii:
i

3-
t:3 :.:
:

iil
:.

li 
i i

;l 
r'

i! 
..

':t =i
 t

r! 
5 ii :i

o :. : t t a t ar t , 8 t 3 t I a , g

$

/ I t M

o F N
) P O I

@ ! m n v z F t- o r rn i> In lt to l€ lm lF It lr t> lz l{

E
l

H
o

!.H ..b
t

fi[
P

.
N

)g
vr

H rK lb
.x H
r

o
(n

 
::

o (D
x

rF
3

lJ
Fo ^a

tJ
.

4 - 
\/

v'
E

!> nl Y U



* 4
ot

rlE

z g m x 3 1'

3!
! 3i ll 
; lit
 

i
l* 

I 
;

i3
g 

I
!it

 
u'

i3
 :*

lg c & t

\ a I I t g

\\ \\ i3 ts
 

r 
1r

1F
 

1;
 

F

i""
 

f 
: 

i
e 

e 
E

I
\1

 
gi

 n
t;i

\t
i; 

ig
 i

ig
 i 

! i
l9 :? !t ip {i

ii E
g is 1; ai t.5

lii
iii

iii
ili

i )
 \ 

i
l;;

5:
;il

ii!
5;

 " 
t 

i
lil

rii
rtl

iii
S

 
. 

I
i::

iii
i 

ls
ili

 
i 

i 
r

iii
.ti

:! 
ti:

i-i
 

s 
I 

: 
3

iii
i;;

i i
iii

; s
 

' i
 " 

i 
*

i:i
ii;

;;i
;ii

! 
;ti

 
i 

E
I:-

ii3
r 

3'
i 

"
'l;

: i
si

 li
i i*

\ii
 

in
ili

li!
- 

I 
.t:

t 
5 

E
 : 

t 
' 

rii
l

l,i
 lir

iii
 

: 
1 

s
:;i

: 
[ 

;rr
 

i 
: 

r 
:

t5
'! 
lii

i 
i 

i 
i 

i
i; 

ii:
i5

: 
a 

I
ii 

. 
J 

- 
I 

5 
o,

+

/ I t rn

o P N
) P O (,

Lf
fi$

]
0{

ix
)

I 
\iT

T 
I

-g rr
l 7 v z o t- rfl n 'o o € m v

l! lr t> lz l-{

FT
J

FJ
 

9
I 

F.
t

Fn
l

H oI t$
q TP ,sX

il o

J^ o a 
u/

rv
o

r'r
 

Q FJ
.

fto LN
A 0) nc

/--
-;:

'7
-i:

'l
l:-

'il-
--

i
\-l

\. 
/L

,.-
..r

.-.
r. 

':.
$.

 
i 

r
i 

\. 
':.

 
al

'/ 
|

! 
\. 

'\/
 

.:
\ 

oo
 \

t6
--

r 
\ 

ijo
 

;'-
'-)

'.\
=2

 
1,

,-
\ 

\ 
lf 

+-
/'-

',
'. 

\ 
,_

a 
r\ 

v

pI =o E
;

2.
4

6.
l{ m



B
tff

f

z C
f m X 3 1l

\\ ie ; 
i 

r'.
\ 

i 
r' 

3i
t 

'- 
i 

:i
\ 

I 
' 

rc

f 
j 

i 
i;i

i i
 I 

gi
 i :

i 
r 

i 
iii

 
3

ilf
 

iti
 G

; 
i i

 
i.'

i
i 

: 
F 

:9
'

ie
 

i 
I

?.
:

tr ao ii

: 13 a.
'

Jo i5
'

o t

\i fr g1 t- :; ri

\.\ \r ! 
ii

: 
ii

_ 
.c

s 
i:

l 
,_

i.
tv

 
.l

o 
A

l
6 

N
'

i 
r-

g
n6

:
oi

i-: ii 
E

;
ar € 

lli
l 3

 
:i

' 
lit

i 
i

r: ;t tt a 
r!

!o i;. ;"i

q

\ I o

g:
i:i

iii
iii

gt
 \

:ji
::1

ii:
iii

r 
n

iii
l::

iii
ii;

ii
:i:

:!i
-ti

1!
ri 

.
g 

=.
 

- 
! 

-: 
- 

i

!t;
i:;

i i
iii

i ,
 

i
iri

iii
: :

:ii
i ;

 
;

l;:
c 

i i
; 

l:;
 

I F
'l?

: ;'
i l

li 
g 

F 
\ i

li3
o 

r 
.1

 -r
 

5 
$ 

:
i;:

iil
i:i

i
;3

 ;
 

e-
 lq

t 
e 

i

i; 
i i

 ,:
i5

 i 
g

a o o 6- -r
1

(D (D

t/f
ftt

.-/
w

rx
)

lf:
.w

l ! m n n z F o r m 7 T o € rn v
It ll- t> lz l{

nl
F'

r 
9

.;T r' 
l-,

4"

E
O

J
of

r'
N

)g
vr

 
Fr

l
rK ax H
l]r 'B

o
ag Jn /tr

n
ox

'
rr

 
o l-J

u)
b

n(
Q

p.
+ gR

0) !

- 'ID { til t @ D

c T ttt f;i -l

I,_ o o

,# R
[[

\\\
\

\\N '\l
u

'\-
--

' l-t
r-

1'

-a
--

t 'J
 .

.
-\.

- 

,--
-t-

*-
-

*/
N

'-
R

S
=.

I
\:*

'l
H o 3

\
\C

R



-.h
r1

- n -t
fl

O
E

2 (f m x = 'o

i:i
iii

iii
iii

i )
 ) 

i +
)e

 ) 
;F

i;;
3:

;s
tii

ii;
 1

-i 
iiF

\iH
;i

i:i
:ii

i'i;
E

:i 
'ri

 
I"-

iri
sr

:1
 E

' ;
iii

;i;
i i

iii
; E

 li
sr

 i
1\

llF
i 

si
 i;

i;:
ii;

;ii
,e

Fi
 ll

ii:
iii

;\i
 

ii 
i ;

'lli
 !'

i i
ri 

sF
\;e

 l
tm

F;
rt:

s
ni

!. 
i 

-1
 :i 

6 
E

 E
 g

ili
iii

ii 
i i 

I i
i;i

i3
'T

'
E

; ii:
i;i

 E
' 

i 
ti 

s 
i

a c) o (D =' -n (D (D

I f, t

H H N
)

H (lJ

| 
,{ 

r 
I

V
-Z

r\\
l

(X
E

X
)

l-$
34

-{

'o rT
l n v z l- o l- rr
l n ! o E m n ! t- z -.1

h'
r 

I
LJ

. 
H

\a
t

-lL H
Y of
r

-'
r.>

g
(J

IH ;R H
-

15 P

/n
 

tJ
/ o !

a:
^

nQ H
' 

l) E

{ c v @ a=
.l

?n
r

C
) o =

t[>
<i

4\ $\
i

.\\
.-\

\

\\ \!

a g

f
-- m

l
-{

l
m

b
frl

I

io
 

I
i>

/ 
I

i<
t 

)

2

1



* -v

@
$N

l

=(f m x = T'

8r 3; 3o .=
 

gl
!o

 
i

li 
r

c-
j. 

-
i;r

 
2

i" 
* 

3

iii
 

E
iil

 
u'

53
3

$g e t I

\ t = a A a t o t o

g:
iE

lii
iii

gg
i \

 
\ 

\\ 
\

i:t
r:i

i;l
iii

i i)
 

i 
ti 
i- 

i
iii

iE
i:i

il;
ii 

'F
 

, 
i; 

i;\
i$

iii
iii

i';
ii;

l,i
ii

iii
iii

i ii
li;

e 
; i

 ; 
s 

i i
 \i

 i r
 i

'iii
i-E

 iii
 i 

i \
i i

' ;
 ff

irg
 i i

 i 
i )

 i
ai

i: 
i -

1:
i E

 
€t

 E
 g

 
, 

! 
i ;

 i
 i

 i
I=

:i 
E

 lii
 q

 
: 

I 
a 

i 
E

 I 
3 

i i
ei

,i 
F 

;;l
 e

 
i 

r 
i 

; 
: 

i
i; 
iii

iF
i 5

' 
i 

ii 
i

U
' m f, o m { P I m :0 ! c ! I o c a m m m I 6) m z o o FI n 6 m { -{ m I ! c =T I o c at m

$

\
\C

l-.
'-i

\h
l.

W
E

X
)

Ft
#l

P
1

T m v n z F o t- m 7 ! o € rn n ! l- z {

E
l

Fr
r 

9
L.

P
I 

trl

'O
X H
q

oi
 

[.
(\)

 
I

.F
) ?c

D
l/t

t ax H
ir 'B :t 

/\
P

c:
Y

o
tJ

(n
b

^Qv|-. 'h
ir

gK
0J tr5

F H N
) H

__
=_

**
o*

._
i



( s
.c

 S
h.

rl 
5 

ot
 6

)

4o
f6

l

5o
f6

)

l=
4 "f - ';"
'

(5
rr

 S
hr

tt

r D { m =(r
, o o 2 I z z

0 n o z, ; z

lr llt
l

lc
,

im lz l('

H
 ff

iff
i N

ill
ffi

lm lx IP t> lz E llr
lt

lF
l

Itt
l 

I

O
Q o|
a ;e 0a 3;

g@
oo

{r
cf

i E
 -"

€ 
a 
i E

 a
:l'

-'-
*q

ili
ro

== l,E
 

"d
31

 
g

r!'
!tt

:9 E
e 

* 
i

€g
 

-. 
;

ga 3sA
 r

--
^-

iii
iii

ili
iii

iii
lil

i

i*i
iti

iii
iil

ili
i

iil
E

iti
iii

;'i
E

lii
ili

iii
iii

ili
ei

ii
iil

ii;
i3

i I
 F

 ii3
'iii

"=
' E

 A
 ig

 *F
i

iq
:1

E

lz lo lm lx I l< lD It
I 

rl -){s.
rs

n.
'5

o,
6r

 d
{l 

'+
f-r

 
-

I 
I 

(S
.?

 s
hr

.r 
6 

ol
 6

 I
E

f

ilt
=

l-T
n\

{
Q

( !
,K

)

! m 7 n z o t- rT
I n 'o o € m
l

nl Tl rl zl {l

o
F{

O
F.

o
tQ

ts
to FJ

(q
O

H
-

o
t\) .C

I
(r

 
F1

rO A
V

N
) 

ul cr
l o

H
O

Fc
t

P
, 

P
'

oo X
F

m

la
"

F o : P N P o w



/"r
ttn

" 
"to

'
| 

| 
t.m

! 
ilw

n

..:
-=

:=
= 

-j-
:q

? 
r 

trc
M

rtd
€=

:-=
 

.=
:

\ 
''2

'*'
' -

 t
'*'

-

rE
i 

.rG
 t

r-
r_

\
a-

4e
 g

 3
 s

: 
=F

31
le

rA
 +

r 
< 

= 
a 

1r
 ?

 1
r?

1:'3
.

=d
o ="
.

l- f.. --
'l

:4
1 

"o

=K - !g .
m

al
o

aa
0 !&

a9 aa
o

!t l$

ar
ra

im
 s

st
 

.s
 

t6
 

trr
ai

 a
&

ff6
rl&

 
^6

lt 
ru

l@
ar

n 
a.

l!'
ta

.

.F as &

ar
o 6 ar
o

@ m la
0

'E
'D

(D t 
tlo

H t\)

@ ! m v n z F \- o r m ln IT to l€ lra ln ll ll- t> lz l{

E
: P
. 9o TO id
g

r\)
 ,R H

.
(n

; | 
\'

A t! 
u- o

tn
 

::
O

rA ox
tv

rr
 

o
H

fr
|-. o

\J
>.

1
',r

 
A

O
l

P O u)

S
co

le
 in

 F
ee

t



a& a6 a0 m F IE g .F

s a& s s Iro s .F

F a& s {o s at a&

oo N F !x s ts

at ar
o 6 D F m as

a!
c

al
a

ar
o

ao
o

an (* P t\)

ar
rli

l 
s@

 
$m

 
td

 
rs

al
 

try
f

O
itu

t 
!][

 
m

ra
G

tr 
a.

rr
.rt

,

@ ! lrl 7 n z F L-
lo lf, t> lv lr lo t= lm l7 l-o ll- t> lz t{

E q 
/a

\

FJ
X

op N
)3 ;x t" F r! 

ij,

E
H

R
a ;+
3

r$
g

o9 H
'6 I

40
04

08
0

S
co

 le
 in

 F
e€

i

P

lT
\--

::-
:-l

:-l
,l-

-:l
-:_

=.
ii

-:.
q-

1.
.j;

:-;
_.

. .
 

.. 
:=

= 
.. 
-=

 _=
-. 

: 
-Ii

lW
 

A
f,m

r=
:-:

--
:

:.i
jlj

rr
l'ii

,i

sE
C

Tr
O

il 
e 

- Z



ao
o tr0 ta
o

@ 6 .D * tm a6

40
04

08
0

S
co

le
 in

 F
e€

l

@

a& m !re !a
o ls

at
o s la
o

a& ts

FO a-

F 
,,o

o H
 

rr
o

N
) H (,

nO
-

IV
I 

Z 
TV

I
v\

!n
/

l-V
rl ! m 7 n z F o l- m v ! o =m n ! l- z {

{o E
R

oF N
) 

.9

?E sg
o

ae |jv
l R
o ;+
3

(r
g

oq H
'6 I



a4 ar
c 6 n F at s fi a!

ao @ F ao tto at
o as aa
o

at
o

oe so at
r

a?
o s t& a6 at
o

FI
L'

f,*
 

es
 

.ff
i 

ff 
ts

.r 
t@

m
 

af
l 

dl
om

4[
 

a'
ll"

l.

40
04

08
0

S
co

le
 in

 F
ee

t

F o : H N
) H O U
J

@ T m 7 v z l- o tf, t> lr IT lo l€ I 
rr

l
ln l1

l tr l> lz l{

F- 9o H
g

oL v3
u'

?b A N
 

lr, o
;a 5o O

r^ 9o
o

A
[. o9 I



ta
c

42
0

lo Ito ta
o

at
o

ta
o

ta
o

trr
af

f 
t&

a 
ffi

 
ft 

ltt
al

 
ad

66
lU

 
rld

l 
H

lo
ilm

 
a.

ll.
ta

-

40
o4

08
0

S
co

le
 in

 F
oe

f

ar
o m IF

at
0

F 
,,O

O
 ".o

Fr
 $

o
N

)
lta

@ ! m v 7
IZ IF lrb lo IF lm l> ln lro lo l€ lm lF l! tr t> lz t{

rr
j

H
. 9c

)
H

P
oF N

3
' 

t-

Tb '5 N
ii

o
(/)

i;
5 3R

o
c"

I
oq h6 or

H O g



at
o

E n s Ito t4

tff

a!
o

42
0

al
o

ta
o

llo 5t
o

!a
o

a7
g

la
o !s ta
o

!- l5 Ito

I 
xI

 
= 

tx
 

,
v\

: 
/\/ ! m n n z l- o r m 7 T o € rn ln l! l|- t> lz t{

F Q
^ E
g

op f.3 T5 s8
o

G
9

!t 
v'

R
a

\o 'o o,
S

^o hfn I

N o : H t\) H O (,
S

co
le

 in
 F

ee
t



Iil
?H

9 
6H

P
9T

=

nl
**

l F
*E

qi

*ll
;lE

lli
i

27
5 

F 
"*

oo
dr

-
= 

*3
r.3

I 
9"

-
g

a o m z .T rn m {

-o r z z m g

d n m z o -

{ 6 - { r 'n o r 0 m o z g 'n n o { c v rfi 0 n o o x
'rl

trt
 

o
X

C oz z- ;z {G
)

6 
rr

l
zx

c)
rD -- :- sry

-l
{ ui

 
2 6) n D I rtl

o>
>

'n
 -u

 1
,

9P
;

E
gE

>'
n-

l
fo

v, j6
2

;m
 *

zF
"'

3H
 q

7o
6

-1
 6 -l o z

^J H t\) H O (,

L#
+i

lJ
ffi

€x
)

l-$
#1 ! m n n z F L- o l- m n ! o € m n T l- z {

U
) 7r o r.r :t

H
O

'-J
 

*
P

. 9€ H
 

\u
rr

i 
a l-t

t! 
<r

r 
l-l

ls (' 
Fl tn .-l

'

t-o rt



sH
i F

dH
E

fr

;;E
:iH

4
s*

= 
xi

;l
is

t ;
Fs

i
'"9

; f
rti

^
sl

 *a
eE

:H
 I*

s5
: J

 ',
?=

2
ef

 3
;g

q
;k

 n
E

gg

rg
 EH

E
af

 ri
E

o 
fB

\ T =6) rfl r z m

{ o { I Tl o r 0 rT 0 0 T I' c, { C I' rn 0 I o c) x

{ E FI z c) - m x o D D j o z tr = f U
I

98
ts

.T
T

^r
D

!E
d

c)
=

=1
1 

'
FQ

a
;fr

H
D

M
29 S

.'9
3n 'f) J o z,

-It z z rfl (f, 'n o c z I z 6, FI x o P { o z 6) T D (, m

l-f
*F

-l
a(

 i 
")

0
I 

T:
fl 

|

x.
x T rr
t n 7 z F o l- rn v 1J o € rn 7 ! r z -{

fA V
J tf o ct o ry

r.l P
-O

'A
 

Fh

H
€ oo

u
N

J 
C

I

(.'
l€ tp
r

A
ts

al
-

FU P
.

d- T\
)



@
.

@
q' $'

I D . Ft { t,|
r u .t I o a

0 3 FI { Itl v o_ I o I

€ =FI { FI u ol I

t; tm l- l$

t; Ir

I =Irt { m v 1 I o I

I =m { FI 7 o

l|-
! 

Itr
l

=1
6,

cr
 

lF
l

=l
z

el
o

i o 2 E z c'

@
-C

'.r
t|,

=

lS
gH

Fs
gk

aE
f'r

o
; r

 fr
 I3

F:
 

A
il

ls It lm l- l(,
l li

P
a\

h\
::;

_\
.

,,^
Je

l

\-/
 

l^
 l

_
\- 

1-
tZ

-a

I 3 m -{ ttl , { I o I

c, t =FI -{ m , -l I o t

I = trt { m u o_ I o I

It lo t: le lF l3 lN

@
,

$-

l$
h.

lll
il

lo t; lP lo l5 I+

p \.
$ at

w
ix

)
f-$

r4
-1 ! rn v 7 < z - o l- m n ! o € m n T r z {

0r
 r.

-\
!. 

s.
F.

J 
a 

X
ts

. 
a 

Y
.

\L
{ 

\J
-H

v H
 "

g
o 

r':
 X

'
X

 
\J

tU
O

r'>
. 

pr
R

(, 
<d

i
| 

or
;i

a 
rt;

.
(r

 
P

.L
N

'J 5(
a

I 3 m { m v { I o I

H (D : H t\) H (,

It lo to t:l lm l- l(' l$ l5

\.



> 
(D

 D
,t:

dc
/o

=f
i1

Fz 8g
S

',
ia

 p 
q

o 
:::

:::
,:

<:
-r

ZO
q"

"r
E

T>
'u

TF
(,

IO
-J

{
ox

 
=

t=
=i

-
=T

F_
m

f 
z O

'9
3

r 
,,7

rn
o

fiE
3

fx
r 9-
s

81
5

o;
=

,, 
.1

,,,
F 

Z
fT

l ,
gl

.,,
 . 

.

ge
H Zp

,,,
O

 10
z-

 
o

g=
R 'I.
,

11
 +

C
r*

n
:.5

' g
:..

'3

Ir9 FI
E

,o
di

|.r
|n

=
8Y

(D t\) p O (,

L-
',*

S
.J

(X
*X

)
Y

\:l
v

t 
\>

al
 

,
r-

\i-
" t m .fl n z t- o r nr

' n ! o € ]T
I. n T r z {

H H o H !:" ox
Fr

l 
H

 
i"

r-
p

q 
ct

l\
tr 

(D
x

FJ
 

O
"'

(D
H

E
X

r! 
P

.Y
' 

rl'
:

(r
 

lrl
l

IP
-',

A
IF

-l
or

 
u'

.
H

i
w

!
A

' 
\u * B tf




