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Geological Cross Section
At Brunswick Site
(Part 1)
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Geological Cross Section
At Brunswick Site
(Part 2)
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Earthquake Intensity - Acceleration

Relationships
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EARTHQUAKE INTENSITY-ACCELERATION
RELATIONSHIPS b

A- HERSHBERGER (1956)

o X o o xur = x

EQUIVALENT MM INTENSITY

* F-MEDVEDEV ET AL. (1963)

B~ GUTENBERG & RICHTER (1942) *G~N.Z. DRAFT BY-LAW

* C~CANCANI (1904)
*D- ISHIMOTO (1932)

H~-TIO - 7024 (1963)
* | —KAWASUM! (1951)

* E—SAVARENSKY & KIRNOS (19%5) %y~ PETERSCHMITT (1951)

*DATA FROM G.A.EIBY (1965)
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Modified Mercali Intensity Scale
Approximate Relationship with Magnitude,
Ground Acceleration and Rossi-Forel Intensity Scale

—~
w
I z
i S 8
£y 8% &
w = S g
1 2 -wo
W [TY]
—_Z =k 2 50
N 2x 578
< w
D voos®
°0z9 ABRIDGED Sz x8z
MODIFIED MERCALL!I INTENSITY SCALE - Oq=
I I Not felt except by a very few under especially
favourable circumstances.
Feit only by a few penonl at rut, e-pecmlly on .
n n upper floors of buildi
objects may awing. 3
m Felt quite noticeably ind ially on upper | may rock slightly. Vibration like passing of truck. h
m floors of buildings, but many people do not rec- | Duration estimated. 005~
ognize it as an earthquake. Standing motor cars 4
JA"A During the day felt indoors by many, outdoors by | sation like heavy truck striking building. Stand- <4
m few. At night some awakened. Dishes, windows, | ing motor cars rocked noticeably. 4 o Lo
I doors disturbed; walls make creaking sound. Sen-
Felt by nearly everyone; many awakened. Some Dlaturblnu of trees, poles and other tall objects] .
I dishes, windows, etc., broken; a few i of d. Pendulum clocks may stop.
m cracked plaster; unstable objects overturned.
.
Felt by all; many fiightened and run outdoors. S .
m m Some heavy fumiture moved; a few instances of
fallen plaster or damaged chimneys. Damage 05—
slight. -
B
m Everybody runs outdoors. Damage negligible in | considerable in poorly built or badly designed :
m bmldmgs of good design and ion; slight | str ; some chi s broken. Noticed by o) =
te in well-built y structures; | persons driving motor cars. 6
D:m.ge lllght in specially designed struct Fall of chi , factory stacks, columns, monu-
ble in ordinary subauntul bulldmgs ments, walls. Heavy furniture overturned. Sand h
m with partial collapse; great in poorly built struc- | and mud ejected in small amounts. Changes in
tures. Panel wails thrown out of frame structures. | well water. Persons driving motor cars disturbed. J
Damage iderable in specially designed } partial collapse. Buildings shifted off foundati b
m atr ; well designed frame struct thrown | Ground ked p ly. Underg a 7 5
out of plumb; great in substantial buildings, with | pipes broken. .
E
x Some well-built d destroyed; { bent. Landslid iderable from river banks b
x most masonry and frame muctum dahoyed .nd steep slopes. Shifted sand and mud. Water 1 -
with foundations, ground badly ked. Rails (slopped) over banks.
8

Modified Mercalli Intensity Scale and relationship with Rossi~

Forel Scale after Wood and Neumann, 1931 (Modified Mercalli Intensities
XI and XII not included).

Magnitude and acceleration values taken from Nuclear Reactors

and Earthquakes, TID-7024, United States Atomic Energy Commission.
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Compilation of Earthquakes
Virginia and the Carolinas
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Compilation of Earthquakes
Southeastern North Carolina
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Isoseismal Map Charleston Earthquake of August 31, 1886

A
33° 7/ \ 77

v

N
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~—— 7= ROSS!I-FOREL INTENSITY, AFTER DUTTON 1887-88.

- MODIFIED MERCALL| INTENSITY. RELATIONSHIP OF
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AFTER NEUMANN AND WOOD (1931),
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Seismic Amplification Curves
5 Percent Damping

CASE I
SOUTHPORT, NORTH CAROLINA 5% Damping

4 Layers - 40 feet stripped

Layer Thickness “P"Wave "S"Wave Density
Vel Vel
ft ft/sec ft/sec 1bs/cu ft
2 2 30 5,000 1,400 130
3 43 11,900 5,500 145
4 127 9,500 4,500 138
5 1290 7,100 3,000 130
basement rock 18,000 10,000 165

(Refer to page 20)

T T

° : - : :
E : : ;
< : : = =
@ -
CASE 1
w 5% Damping
2 S Layers - 5 feet stripped
S s
; Layer Thickness "P"Wave "S*"Wave Density
<
i Vel Vel
+ ft ft/sec ft/sec 1bs/cu ft
=3 3
2 f 1 35 5,000 750 107
=1 2 30 5,000 1,400 130
e e e e 3 43 11,900 5,500 145
e 4 127 9,500 4,500 138
S 1290 7,100 3,000 130
. = basement'rock 18,000 10,000 165
= (Refer to page 20)

T snansa: TR 12gn enena sness

FIGURE A

12 + = I : - t : TR
] [ 20.8) 3(3) 4{.25) (.20 (18 (.14 .13 9 (1) 1001 1(.09)  12(.08) 13(.08) (4(.07) 15{.07) 16{.08) i7(.08) 18(.08) 19(08) 20(08)
FREQUENCY (PERIOD)
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Seismic Amplification Curves
10 Percent Damping

SOUTHPORT, NORTH CAROLINA

+3 T rm pwma naus T ” T
e LY =Tk : CASE 1
T - 1 Eeg S b 10% Damping )
T 7 F—F—F IxEs 25z = 4 Layers - 40 feet stripped
= q= Layer  Thickness "P"Wave "S"Wave Density
: fEas savss tnat S Ly Vel Vel
T = - = e o = - ft ft/sec ft/sec 1bs/cu ft
2E - ; : ==F = : 2 30 5,000 1,400 130
=% SE 3 43 11,900 5,500 145
' X . = ' : 4 127 9,500 4,500 138
et \ _ 5 1290 7,100 3,000 120
=EmN : T=+ basement rock 18,000 10,000, 165
(Refer to page 18)
FIGURE B L = e 55|
o0 :
= =
< 1
« ; = 5
w S EnEE e " CASE I
S = = e 10% Damping
5 3 = : 5 Layers - 5 feet stripped
a 1
3 e
« L S Layer Thickness "P"Wave "S"Wave Density
5 = it Vel vel
e = ft ft/sec ft/sec 1bs/cu ft
2 L
= T 1 35 5,000 750 107
Eoh ] 2 30 5,000 1,400 130
- : - = [ 3 43 11,900 5,500 145
: = 4 127 9,500 4,500 138
ASm i Skt ZoIN: d==F 5 1290 7,100 3,000 120
! AL : : basement rock 18,000 10,000 165
- : {Refer to page 18)
=3 FIGURE A N T : :
] l(’l) 1% ] 2 ;(.3)! 4(.25) $(2) (.18 7(.14) ‘ {.13) LI 10 (jl + 1109 - 12(.01 ;=;l(.°l) 4007} Ibi.O?’ 18(.08) 17(.06) {08} ¢ (‘.N 20(.09)

FREQUENCY (PER10D})
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General Plant Excavation - Plan
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General Plant Backfill - Plan Phase |
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General Plant Excavation Sections (Part 1 of 2)
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General Plant Excavation Sections (Part 2 of 2)
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FOR LOCATION OF SECTIONS, SEE FIGURES 2.54-1 AND 2
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Test Data for All Standard Penetration Tests Performed at

BSEP Site as Part of Quality Assurance Program
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Permeability Test In Insitu Soil
Q
e
T
2
H V<
A)FALLING HEAD METHOD
Wm R et e indd
. ”®
WHERE 2‘6— —
K= PERMEABILITY .
WATER
¢ = RADIUS OF STANDPIPE YEE . : °
L=LENGTH OF TEST POCKET 3 °
R= RADIUS OF TEST POCKET=RADIUS OF CASING . S
H; AND Hp = WATER HEADS AT .- °o, o
TIME T) AND T2 - CASING
An = NATURAL LOGARITHM . by 4
s 3
B)CONSTANT HEAD METHOD ° SR
K = . %
(-4
WHERE “o o
Q = FLOW OF WATER TO KEEP H CONSTANT o o
H = HEAD DIFFERENCE BETWEEN WATER INSIDE P
CASING AND GROUNDWATER LEVEL(TEST . o
ZONE BELOW GROUNDWATER s -
C= TEST FACTOR , DEPENDING-ON L AND R -
b
1 ]
' .
L | | <TEST
i l POCKET
— 2B e
=Y i_J




d~ DUKE
T " ENERGY.

UPDATED FSAR

SITE CHARACTERISTICS
CHAPTER 2 FIGURES

Figure:

Page:

Revision:

24
2-48
1 of 1

-

Wa

Al

Permeability Test in Soil

Q
LZr

GROUND

10r OR
GREATER -+

Rva

A)consTant HEAD

WHERE

GROUND SURRACE SURFACE ] Q
v){tzmw& 1777@2— WA

’a:o
l'd

L CLEAN

o3 ool SRAEL
A,
obrgo
3434
020?
o°¢>%

Tu>3h h 00 9 of%- UNCASED
Bos o] HOLE
‘oop’
2%00
| CAsiNG 5°
o:o 0
09%0
B)CONSTANT HEAD METHOD
WHERE
koo =COEFFICIENT OF PERMEABILITY,FEET PER YEAR
BOTTOM OF h =HEIGHT OF WATER IN THE WELL,FEET
= RADIUS_OF W
CASING § ZBISARRGE AR S Sarer FrOM THE WELL FOR

GROUND WATER TABLE

METHOD

55rH

Q=FLOW OF WATER TO KEEP H CONSTANT

H =DIFFERENTIAL HEAD
BETWEEN WATER LEVEL IN CASI
BOTTOM OF CASING)

r =INTERNAL RADIUS OF CASING

OF WATER(DISTANCE
NG AND

STEADY STATE CONDITION,CUBIC FEET PER MINUTE
jsRn e S
= UNSATURATED DISTANCE BETWEEN THE WATER SURFACE
T ND THE WATER TABLE , FEET

x
m
b 3
m
[
r
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Soil Pressure Diagrams for Foundation
Design — Cases | and Il

CASE I

ACTIVE PRESSURE WITH SURCHARGE, g, ABOVE GROUNDWATER LEVEL

Surcharge q, KSF

} ¢—Surcharge pressure

s2

Psl-' P

= lp = 0,0624 u2|
w

¥

q 0.033;IIO.OI6H2,

P = Surcharge pressure = Kaq
= 0,26q

P y® Soil pressure = Kyv¢H; = 0.033H;

PsZ- Soil pressure-Kay H2-0.016H

2
P, ™ Water pressure = vyl = 0,0624H2

subm.

Sand submerged f£ill:
Wet Unit Weight = y, = 0,125.KCF

Saturated Unit Weight = Yy = 0.125 KCF

Submerged Unit Weight = Ysubm

= 0.063 KCF

l—sin;
l+sind
For 0.08g earthquake, increase Ka to 1.17 Ka

P =36°, K =

2 = 0,26

For 0.16g earthquake, increase Ka to 1.36 K,

. . CASE II
Ground "/\//“‘—————-p- ACTIVE PRESSURE WITH SURCHARGE,q,
Surface 7 ajl b - e BELOW GROUNDWATER LEVEL
e e I\ 1
1 Applicable Conditions:
1 \ Surcharge
%.L. \ Pressure 1. ae>be
= : 2. ae < be but the weight of soil ac
Surcharég,q, KSF is less than q.
(1 } * ‘}\} } ‘ {4 , } 3. 1If bex> ae, the pressure diagram
c \

should be the sum of Psl + Byt P"

H \

of Case I and Pq of Case I1

\

\

= Surcharge
9 . 0.26q"

P

pressure =KEQ'

where q' = q - (Hy-H3)v,

P_ = Soil pressure‘KaYsubm.Hq

\
3 \
4594
7z
A\

= 0.016H3

NOTE: - The units for these pressures

are in KSF.

P -
0.26q"

P, =0.016H, P

P,= =0,

= Water pressure™ Yyll,
.0624H

= 0,0624H
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Soil Pressure Diagrams for Foundation Design — Case lll

CASE 111

PASSIVE PRESSURE WITH SURCHARGE, g, AT GROUND SURFACE

Ground

Surface Surcharge,q, KSF For Soll Properties, See

l Fig. 12.3-5
VZZASS PASSY LS K = -—“Sin- = 3.85

Hy P l-sin$
11/
W.L. YV = Surcharge pressure
= = Kpq = 3.85¢q

: - = Soil pressure = K,y H;
o g . ‘0.48H1

- ISP 4

o ] Soil pressure = K.y Hy
E p = 0.24H, P subm,
g H “

I %0 = Water pressure = yHj
% .‘G‘ = 0.062‘0}12

2 5

] =

w (7]

* »
Py = |Pa ‘|Psz = 0.24H, lpw =o.oezan#
3.85q '0.48H, ' o

NOTE: The units for these pres=-
sures are in KSF.
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Soil Pressure Diagrams for Foundation
Design — Cases IV and V

Surcharge q, CASE IV
KSF / AT-REST _PRESSURE WITH SURCHARGE, q, ABOVE GROUNDWATER LEVEL
L Y i {"Surcharge Pressure
AR
H' Ground=-
Surfaclg |
y = For Soil Properties, See Fig. 12.3-5
W.L.
$ = 36°, K, = 1-Sin§ = 0.41
Pq = Surcharge pressure = Koq = 0.41q
4
Psl = Soil pressure = Koytﬂl = 0.0511-11
| Soil P52 = Soil pressure = Koysubm.HZ = 0.026!12
-_Pr_e_ssure . P" = Water pressure = YwHZ - 0.06241-12
ter
;r:saure For 0.08g earthquake, increase Ko to 1,17 Ko

I

4
- - - - For 0.16g earthquake, increase K to 1.36 K
qu Pcl l P‘2 IP" 0.06241-12! ’ ° i 0

b o
0.41q 0.051!-11 0.026!12

CASE V
— AT-REST PRESSURE WITH SURCHARGE, g,
Ground \/\/\- BELOW _GROUNDWATER LEVEL
Surface - ajby e
7773[‘%7\‘ AS 1 Applicable Conditions:

\ Surcharge
) %/./ .1 \ Pressure 1. ae>be
X £X9 2. ae = be but the weight of soil ac

\ is less than q.
Surcharge, q, KSF

(‘HH)HHH
N\

H c

3, 1If be => ae, the pressure diagram
should be the sum of Psl + PsZ + Pw

of Case 1V and Pq of Case V

P_ = Surcharge pressure = Koq'
= 0,41q"'

where q' = q - (HZ-HB)Yw

Ps = Soil pressure = Koy
= 0.026H2

P = Water pressureﬂywﬂ2
= 0.0624}12

submH3

iﬁq =ip = !Ps =0,026:£

0.41q" o.oez4uzl
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TURBINE BLDG.
'
| —*1 - CONTAGL 306
[CF-
REACTOR BLO08
aeacton mos. 2 ———> A

RADMASTE BL08

SENERATOR 808

SEAVICE WATER
stack INTAKE

WATER INTAKE STRUCTURE

PERMANENT BENCH. MARK FOR THIS SURVEY
IS DEEP WELL CASING NO.I0. ALL DATA SHOWN
IS RAW SURVEY DATA REFERENCED FROM AND
TIED-IN TO WELL CASING NO.I0.
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A\ ¥ ® CHAPTER 2 FIGURES
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Settlement of Unit 1 Reactor Mat
1970 I 1971 1972 1973 .
- o JAN FEB MAR APR MAY M.I.I.! AG sﬂ DCY..NOV DECTUAN FEB MAR APR MAY J!M JULY AUG ;g?l‘ OCT NOV_DEC | JaN FEB_MAR APR MAY JUNE JULY AUG SEPT OCT MOV ZC JAN Fi! MAR APR m ”
w . B
é o3 \‘\\
1 \ A - ” '.
=
& 2[—Irete
- UNIT | REACTOR MAT POINT A
‘,‘-‘ ———-— UNIT | REACTOR MAT POINT B
7] - _UNIT | REACTOR MAT POINT C
3 1 1 1 1 1 I} 1 1 | 1 1 1 1 ! L 1 1 | 1 1 i 1 1 1 1 i 1 1 L
1970 1971 1972 1973
o.lnl IMIAPIMAVJLM.ALV_A_A_}“"TTDV DEC JJAN FEB MAR APR MAY MMVMSEP‘I_EYNDVD(C JAN FEB MAR APR MAY Y _AUG P71 OCT NOV D§C JAIF!O&MI"“
° ‘:\ e M
,
' M ) o
- v
[
s 2 LEGEND
fe e UNIT | REACTOR MAT POINT O
z ------ UNIT | REACTOR MAT POINT €
] UNIT | REACTOR MAT POINT F
; L 4. 1 L 1 1 1 I 1 1 A 1 i 1 1 1 i L i A 1 1 L 1 i 1 i A e
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DU KE SITE CHARACTERISTICS Figure: 2-53
T " ENERGY. CHAPTER 2 FIGURES

Page: 10f1
Settlement of Unit 2 Reactor Mat
197G, 1971 1972 973
JAN FEB MAR APR MAY JU PT OCT NOV_DEC JJAN FEB_MAR APR MAY JUNE JULY AUG SEPT OCT NOV DEC JAN FEB MAR APR MAY JUNE JULY AUG SEPT OCT NOV DEC JAN FEB MAR APR MAY J%
[ 0 5: e [ ..
(%]
z
I -
-
r4
g
W 2 TGN o
l'- UNIT NO. 2 REACTOR MAT POINT |
5 UNIT NO.2 REACTOR MAT POINT 2
73 UNIT NO. 2 REACTOR MAT POINT 3
3 1 1 1 1 Il L Lol 1 1 1 i J I I B | Il 1 I} 1 1 Il i i | Il ] | i L1 1 | 1 1
1971 1972 1973

APR MAY JUNE JULY AUG SEPT OCT NOV DECIJAN FEB MAR APR MAY JUNE JULY AUG SEPT OCT NOV DEC lJAN FEB MAR APR MAY JUNE
1T T T T -T T 7 1T T T "™ % I T r rr 1T 1T 1T 17171

22— b L

LEGEND
—— UNIT NO. 2 REACTOR MAT POINT 4
~ UNIT NO. 2 REACTOR MAT POINT 5
= UNIT NO. 2 REACTOR MAT POINT 6
3 1 T Y WA S S T S N 1 i F 1 " I i L S S S T |

SETTLEMENT

TURBINE BLOG NOTE
' PERMANENT BENCH MARK FOR THIS SURVEY
1S DEEP WELL CASING NO. (0. ALL DATA SHOWN
IS RAW SURVEY DATA REFERENCED FROM AND
Reacton 8.08 TIED-IN TO WELL CASING NO.10

CONTROL BLDG

——— RAOWASTE 8L0G

GENERATOR BLDG

seRvicE wateR
T INTAKE

WATER INTAKE STRUCTURE
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o

INCHES

Settlement of Unit 1 & Unit 2 Turbine Pads

1970

JAN FED MAR APR MAY J SEPT OCT NOV DEC

1972
MAR APR MAY JUNE JULY AUG SEPT OCT NOV DEC
r—r'--r—““f—r—l—“rx—r—l‘!‘L

o

1973

i sine e sy

+

SETTLEMENT
~

-

UNIT | TURBINE PAD POINT A
====- UNIT | TURBINE PAD POINT B
UNIT | TURBINE PAD POINT C

N [ AU Y T VUM TS N N B |

1l | I [ SO S| 11 I T | T SO | 1.1

INCHES

SETTLEMENT

0 JAN FEB MAR APR MAY JUNE ‘e-ma SEPT OCT NOV DE:

25 LEGEND

1970

1971 1972

JAN FEB MAR APR MAY JUNE JULY AUG SEPT OCT NOV DEC|JAN FEB MAR APR MAY JUNE JULY AUG ST 00T Noyv ok
=X

Py

2

JAN FEB MAR
T

1973

APR MAY JUNE
AP MAY ANE

ST
"’M’/ e

UNIT 2 TURBINE PAD POINT A
-- UNIT 2 TURBINE PAD POINT B
- UNIT 2 TURBINE PAD POINT C

Tunsine a0, 2 —

REACTOR 8LD8 ¢ —1

TURBINE 8L0G
v

| w1

1 CoNTAOL BLOG

REACTOR BLO8 |

-

stack

RADWASTE 9108

GEMERATOR BLOG

SERVICE WATER
INTAKE

WATER INTAKE STRUCTUNE

NOTE :

PERMANENT BENCH MARK FOR THIS SURVEY
IS DEEP WELL CASING NO (0. ALL DATA SHOWN
IS RAW SURVEY DATA REFERENCED FROM AND

TIED-IN TO WELL CASING NO. 10
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Settlement of Unit 2 Turbine Building
1970 i 1972 1973

O (1AM, FEB MAR APR MAY JUNE ALY AUG SEPT OCT NOV DEC JAN FED MAR APR WAY JUNE JULY AUG SEPT OCT MOV OEC JAN FED MAR APA MAY JUNE
T B -..‘4,.‘
= "”"%'\hﬂ’w R % 4

| v \%'Z’“ -
(o
z
w
E o, _Lecewd
b} UNIT 2 TURBINE BLOG. POINT 6 \/\ / ~
C UNIT 2 TURBINE BLDG. POINT 8 \\//
w v UNIT 2 TURBINE BLDG. POINT 9
@ —-— UNT 2 TURBINE BLDG. POINT 10 .

3 1 1 | 1 | | 1 | I i 1 11 L 1 | 1 1 1 1 1 ] | 1 1 1 1 1 1 1 1 1 1

, 1970 1971 . e 1973

O AN FEB AR APR WAY JUNE JAY AUG SEPT,OT MOV DEC LIAN FEB MAR PR WAL JUNE MY AUC SEPT OCT i ol AN FED MAR hen uay wnwww%
a Py i, s
u .

€13

2 ‘f-“%

| -
-
z
w
5 er
] AEGEND
v UNIT 2 TURBINE BLDG. POINT |1
w \~-==- UNIT 2 TURBINE BLDG. POINT 12
@ weee UNIT 2 TURBINE BLDG. POINT 13 .

3 1 1 1 ) W N | 1 I 1 1 1 1 1 L | R N ! 1 1L A 1 1 Il 1 1 1 1 1

‘ )
1119 Tunmme B0 NOTE :
2. 9 ! PERMANENT BENCH MARK FOR THIS SURVEY
I L } contaoy suo6 IS DEEP WELL CASING NO.10. ALL DATA SHOWN
TURBAE BL0e. @ 12 e IS RAW SURVEY DATA REFERENCED FROM AND
REACTOR Buos. TIED-IN TO WELL CASING NO.10.
nescron weas. 2 ——]

RADWASTE BLOG.

GENEAATOR MLOG.
SERVICE WATER
INTAKE

WATER (NTAKE STRUCTURE




INCHES

SETTLEMENT -

INCHES

SETTLEMENT

JAN FEB MAR APR MAY JUNE JULY AUG SEPT OCT DEC

JAN FEB MAR APR MAY JUNE JULY AUG SEPT OCT NOV DEC

JAN FEB MAR APR MAY JULY | SEPT OCT NOV DEC | JAN FEB mw
T 3
=

UNIT 2 TURBINE BLDG. POINT 14
==—==UNIT 2 TURBINE BLDG. POINT |5
s UNIT 1 TURBINE BLDG. POINT 16

) N ISR Y N N T N N |

I 1 S I N N SV I | Il

1970
JAN FEO MAR APR MAY JUNE JAY AUG SEPT OCT NOV DEC
rr 11 1 1 1§t 1t 11 71

1971

JAN FEB MAR APR MAY JUNE JULY AUG SEPT OCT NOV DEC)JAN FEB MAR
T T T T T T T

JAN FEB MAR
T 4

-l

1973
APR MAY JUNE
SR

UNIT | TURBINE BLDG. POINT I7
-——=UNIT | TURBINE BLDG. POINT (8
UNIT | TURBINE BLDG. POINT 19

TR SN S Y RN S WA S B N

TURBINE BLOG
i

CoNTROL BLOG

AEACTOR BDS. |

RADWASTE BLDS.

GENERATOR B0,
SERVICE WATER
INTAKE

WATER INTAKE STRUCTURE

NOTE :
PERMANENT BENCH MARK FOR THIS SURVEY
IS DEEP WELL CASING NO.1I0. ALL DATA SHOWN
IS RAW SURVEY DATA REFERENCED FROM AND
TIED-IN TO WELL CASING NO.IO.
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age: o
Settlement of Unit 1 & Unit 2 Turbine Buildings
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Settlement of Unit 1 Turbine Building
1970 1973
JAN FEB MAR APR MAY JUNE JULY AUG SEPT OCT NOV DEC JAN FED MAR APR MAY JUNE

Tungig aLoe. ¢ —1

aEACTOR B0 2 — ]

INCHES

SETTLEMENT

INCHES

SETTLEMENT

sTack

0 JAN FEB MAR APR MAY JUNE JULY AUG SEPT OCT NOV DEC

e

—ee

1971 1972
JAN FEB MAR APR MAY, ; SE NOV DEC
e 1. -

.,
o

2F

UNIT | TURBINE BLDG. POINT 20
—==——UNIT | TURBINE BLDG. POINT 21|
UNIT | TURBINE BLODG. POINT 22

sl
1970

0o JAN FEB MRAPRMV&&V AUG SEPT OCT NOV DEC

JAN FES MAR
L

1971

APR MAY JUNE JULY AUG SEPT OCT NOV OECIJAN FEB MAR
—r-ﬂi T T T T T

UNIT | TURBINE BLDG. POINT 23
—- UNIT | TURBINE BLDG. POINT 24
- UNIT | TURBINE BLDG. POINT 25

3 i 1 Jl 1 1 i 1 1 1 L 1 1 d 1 1 i 1 1 1 i L 1 1 1 1 1 1
2 2 Tunsive B0 NOTE :
22 ! PERMANENT BENCH MARK FOR THIS SURVEY
| 25 . ;g_ contmor Lo IS DEEP WELL CASING NO.10. ALL DATA SHOWN
IS RAW SURVEY DATA REFERENCED FROM AND
AEACTOR BLD8. TIED-IN TO WELL CASING NO.10

NADWASTE BLD8.
QENERATOR BLDS.

SERVICE WATER
INTAKE

WATER INTAKE STRUCTURE
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Settlement of Piping Tunnel
1970 1971 1972 1973
- 0 JAN FEB MAR APR MAY JUNE JULY AUG SEPT OCT NOV DEC 1 JAN FEB MAR ‘Fﬁ\ I‘AY—.I:)N( ﬂg m-(isfly:r‘ N(W Dic JAN FEB _MAR APR MAY JUNE JULY AUG SEPY OCT NOV OEC | JAN FEB MAR APR MAY JM
w . ]
5 7
z
) T I E e =LY .
° TNy ]
~
[
§
w 2
= PIPING TUNNEL POINT 1P
.‘; -~=== PIPING TUNNEL POINT 2P
2] ~- PIPING TUNNEL POINT 3P <
3l|ll|1|1L|11111| U IS OO N A o | i 1 F IO IS SN WU NN S N |
1970 1971 1972 1973
o JAN FEB MAR APR MAY JUNE ALY AUG SEPT OCT NOV DEC |JAN FEB MAR APR MAY JUNE JULY AUG SEPT OCT NOV DECIJAN FEB MAR APR MAY JUNE JULY AUG SEPT OCT NOV DEC |JAN FEB MAR APR MAY JUNE
ﬂ N— e T ]
2 ]
- 'd
| -
- ‘~.,‘__f.‘ ”,
[
Z
3
z 2
i'_‘ PIPING TUNNEL | POINT 4P
- ~——=— PIPING TUNNEL | POINT 5P
% e PIPING  TUNNEL | POINT 6P
3 1 )3 1 l 1 1 i 1 L i 1 1 1 41 i i 1 A4 A . 1 1 1 1 1 i 1 1
TURRINE BLOG NOTE :
' PERMANENT BENCH MARK FOR THIS SURVEY
& 4P| ® 1S DEEP WELL CASING NO 0. ALL DATA SHOWN
Tonme son 2 commo mos IS BAW SURVEY DATA REFERENCED FROM AND
aeacton suos. 2 —] l REACTOR B8 TIED-IN TO WELL CASING NO. 10

———— RAOWASTE BL0G

GENERATOR BLOG

SERVICE WATER
p INTARE

WATER INTAKE STRUCTURE
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Settlement of Control Building

..

1970 197 1972 1973
0 JAN FEB MAR_APR MAY JUNE JULY AUG SEPT OCT NOV DEC lian FEB MAR APR MAY JUNE JULY AUG SEPT OCT 'RGV. DI AN FEB MAR APR MAY JUNE JULY AUG SEPT OCT NOV DEC JAN FEB MAR APR MAY JUNE
w sl gl P A
& 1—-\
x
O
=
: | I Y ] zp
-
g
w 2 -
- CONTROL BLDG. POINT IC
IR e CONTROL BLDG. POINT 2C
) CONTROL BLDG. POINT 3C
3|1I|l||111|111|1|||1|L||1111~l1|1|1|
1970 1971 1972 1973
o JAN FEB MAR APR MAY JUNE JUY AUG SEPT OCT NOV DEC [JAN FEB MAR APR MAY Ji JULY AUG SEPT OCT NOV DECIJAN FEB MAR APR MAY JUNE JULY AUG SEPT OCT NOV DEC |JAN FEB MAR APR MAY JUNE
r—r-r—r—r—r—-ﬂ—ﬁ—ﬁ—r—-—v—r—ﬁ—r—r—wﬁ, ASLENL A D IR E BN BN S S B B RN Sh San S B ma
(2]
w [
g
1 \\
[
z
3
u 2
2 CONTROL BLDG. POINT 4 C
= -~~~ CONTROL BLDG. PONT 5C
7]
3 1 1 1 1 1 1 L 1 1 Ny 1 i i 1 i L L 1 1 i 1 1 1 1 1 i 1 1 1 1 I}

TURBINE BLOS NOTE :
' PERMANENT BENCH MARK FOR THIS SURVEY
IS DEEP WELL CASING NO IO ALL DATA SHOWN
IS RAW SURVEY DATA REFERENCED FROM AND
REACTOR BLDS. TIED-IN TO WELL CASING NO.10.

CONTROL BLOG®

TUNDINE 3L08. 2 —]

AEACTOR BeD8. 2 ——]

RADWASTE 3LOS

GEWERATOR BLDS
SERVICE WATER
INTAXE

WATER INTAKE STRUCTURE
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Settlement of Radwaste Building and Stack
1971 1972 1973

TURBINE BL08. 2 -

AEACTOR BLDS. 2 —1

INCHES

SETTLEMENT

INCHES

SETTLEMENT

1970
JAN FEB MAR APR MAY JUNE JLY AUG SEPT OCT NOV DEC
— v v 1 r T T 1 T 1T T 1 ]

Py ikl

JAN FEB MAR APR MAY JUNE JULY AUG SEPT OCT NOV DEC
rr . Tt 1. T T 1 ¥ ¢+ Vv |

JAN FEB MAR APR MAY JUNE JULY AUG SEPT OCT NOV uzcl
—ﬁﬁ‘qa::_ C_ 1 T L a—
===

JAN FEB MAR APR MAY JUNE
[t v T T T ]

RADWASTE BLDG( POINT IR
————— RADWASTE BLDG| POINT 2R

1 l- |

1970

JAN FEB MAR APR MAY JUNE JMAY AUG SEPT OCT NOV DEC
I r 1. T v T 1 71T 1 ]

1974

JAN FEB MAR APR MAY JUNE JULY AUG SEPT OCT NOV DEC
L L L L L R

OCT_NOV DEC

1973

JAN FEB MAR APR MAY JUNE

——— STACK POINT SPi
--~- STACK POINT SP2
- STACK POINT SP3
—-— STACK POINT SP4
F 1 1 1 1 1

1 i Il 1 L

—»1 2R IR

TURBINE BLDG

CONTAOL BLDG

REACTOR BLDS

RAOWASTE SLD6.

GENERATOR BLOG.

SERVICE WATER
INTAXE

WATER INTAKE STRUCTURE

NOTE: ’
PERMANENT BENCH MARK FOR THIS SURVEY
IS DEEP WELL CASING NO 0. ALL DATA

1S RAW SURVEY DATA REFERENCED FROM

TIED-IN TO WELL CASING NO.10

SHOWN
AND

]
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o

- INCHES

SETTLEMENT
~n

Settlement of Circulating Water Intake

1970

JAN FEB MAR APR MAY JUNE JULY AUG SEPT OCT NOV DEC
- r. 1T 1 T Tt T T v T T T

1971

————— s
——

\\
-

72
JAN FEB MAR APR MAY Jul PL OCT NOv_DEC | JAN FEB MJ MAY JUNE JULY SEPT QCT_NOV
“ﬁ‘ﬁ—r——rﬂ—v'r%tﬂ_i&ﬁzsmaﬁ -

LEGEN! ’
CIRCULATING WATER INTAKE POINT |
—-—=- CIRCULATING WATER INTAKE I’ONT 2

SN (N TR WS AU T [ W T |

0 JAN FEB MAR APR MAY JUNE JULY AUG SEPT OCT NOV DEC

INCHES

1970

JAN FEB MAR APR MAY

wo DECIJAN FEB MAR Y JUNE JULY AUG
== - 5%:?&
\J ———— -

-

-1
JAN FEB MAR APR
[ 1 T 1

1973

Y JUNE

SETTLEMENT

LEGEND
CIRCULATING WATER INTAKE POINT 4
----- CIRCULATING WATER INTAKE PONT 5

Nnsew mLoe. 2 —

REACTOR BLOS. 2 —1

TURBINE BLDG
'

CONTROL BLDG

NEACTOR BLOS

RADWASTE L0G

GENERATOR MLOG

SERVICE WATER
INTAKE

NOTE :
PERMANENT BENCH MARK FOR THIS SURVEY
1S DEEP WELL CASING NO I0 ALL DATA SHOWN
IS RAW SURVEY DATA REFERENCED FROM AND
TIED-IN TO WELL CASING NQ.10.

% PONT 3 DESTROYED

WATER INTAKE STAUCTURE
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Settlement of Service Water Intake

1970 1971 1972 973

O (AN FEB MAR APR MAY JUNE JAY AUG SEPT OCT WOV DECIJAN FEG WAR APR MAY JUNE LY AUG SEPT OCT MOV DECLJAN FED MAR APR MAY ] PT OCT clan Feo wan aem uav
[T T T 1 1 1 1 1 ] -~

SarZl N
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L LEGEND

SERVICE WATER| MAT POINT |I
----- SERVICE WATER] MAT PONT 2

SETTLEMENT
~

'sllllllllllllllllIlllLlJlJlllIl
1970 1971 1972 1973
JAN FEB MAR APR MAY JUNE JLY AUG SEPT OCT NOV DEC |UAN FEB MAR APR MAY JUNE JULY AUG SEPT OCT NOV C1JAN FEB MAR APR MAY JUNE Y AUG SEPT OCT NOV DEC JJAN FEB MAR Y
o ##—Wﬁﬁw%ﬁﬁ%m%w
(2] \‘s‘
w DN
X AN et )\ N
g . \V,’ | S
|
[
z
W
T 21— Lecentr
2 ——— SERVICE WATER| MAT PONT |
I SERVICE WATER|MAT POINT b
3

TURSINE BLOS. NOTE :
! PERMANENT BENCH MARK FOR THIS SURVEY
IS DEEP WELL CASING NO.I0. ALL DATA SHOWN
IS RAW SURVEY DATA REFERENCED FROM AND
+~-um o TIED-IN TO WELL CASING NO.IO.

Tusens seos. 2 —1
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| 5 SERVICE WATER
stacx INTAKE

;nu‘mn: STRUCTURE
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Settlement of Diesel Generator Building

o i 1973

TuNE OL08. 2 —

WEACTOR BLDS. 2 —1
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ﬁ

’

SETTLEMENT
»

= LEGEND® :
DIESEL GENERATOR BLDG. POINT
=——=— DIESEL GENERATOR BLDG. POINT 2

-- DIESEL GENERATOR BLDG. POINT 3

:
3 A NS N U S Oy N I I O T SNV Y DU TR WA WO NN TN BN B M | N N | T I T S I |
1970 1971 1972 1973
JAN FEB_MAR APR MAY E JUY AUG SEPT OCT NOV_DEC |JAN FEB MAR APR MAY JUNE JULY SEPT OCT NOV DEC|JAN FEB MAR APR Y Y AUG DEC JJAN FI AR APR MAY JUNE
° ’_'—"'_'_"—'M— "_'_'-"y_r““r—r—r—ﬁr‘—r%—v—!—rﬂ—r—r‘—f—vw AN L MAR PR Ay e
7] Dy %
lil -
Qo
Z
|
-
z
3
& 2] Lecen
pnd DIESEL GENERATOR BLDG. POINT 4
/I e DIESEL GENERATOR BLDG. POINT 5
(7]
3 A 1 1 1 1 L i 1 i 1 i 1 1 1 i i i i L 1 1 1 1 1 1 1

TURBINE BLOG.
1

CONTAOL BLOG

REACTOR BLDS

H RADWASTE BLOS.

GENERATOR BLOG
SEAVICE WATER
INTAKE

WATER INTAKE STRUCTURE

PERMANENT BENCH MARK FOR THIS SURVEY
IS DEEP WELL CASING NO 10. ALL DATA SHOWN

EEEREMOEn o aaie
1S RAW SURVEY DATA REFERENCED FROM AND

TIED-IN TO WELL CASING NO. 10.
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Intake Canal Boring Log C15A — Sheet 1 of 3

BORING NO. £154
N 19,965 g 2,308,220
GROUND SURFACE EL. +13:60
PENETRATION
eLev. | pepTh lsmm.s RIPT RESISTANCE
ey | ey Preee g DESCRIPTION uscs|  RESISTANCE REMARKS
10 }_0 30 40 80
-— — ..“
10 P — O
- - L
5
S — LOOSE FINE SAND SP
T o 7
L . .
0 - 14.0'
1s
N O - (21.1)
[ B . LOOSE SAND sW
C : S 19.0'
20 . :
O \\w L (46.5)
C : \ VERY SOFT SANDY CLAY cL
- - o VR
0 ] \ 24.0"
25 ' :
O i\ - (76.9)
- . w MEDIUM STIFF SILTY CLAY - -
: N \ SOME SHELLS
" ] ~ 29.0'
30 O "
N - \\\\ SOFT SANDY CLAY - SOME SAND L (47.4)
- - LENSES
(20 ] E\\ 34.0"
35 )
o & - (60.0)
: : \ MEDIUM STIFF SILTY CLAY -
40 N CH
— O \ SOME SHELLS 0\ (38.9)
-30 - \:g
= ~ \ bis 01
45 o | - (25.0)
- - MEDIUM DENSE FINE SAND SP
- o

N

I\‘




UPDATED FSAR

Revision: 24
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Intake Canal Boring Log C15A — Sheet 2 of 3
BORING NO.CL3A
N 79,965 E _2,308,220
GROUND SURFACE EL. t13.60
5 PENETRATION
ELEV. DEPTH EAMPLE 4 RESISTANCE
FEET FEET TYPE § DESCRIPTION uscs 8LOWS PER FQOT REMARKS
a 10 20 30 40 80
I N T T
N __ \, CLAYEY FINE SAND AND SHELLS
— TOP OF
-40 - - ) N 54.0' § ROCK
" 55 YIc*31 VERY HARD SHELL LIMESTONE - USED BX
- - T SOME VUGS , CORE 1-5/8"
C ] 57.0 DIA.
e -
- 15 4
60 YT
I it
-50 - 28 LF SOFT SANDY SHELL LIMESTONE
62 ) .’..qru (DENSE)
= -
I B\ 69.0"
70 o
1ty
- - ! ]ﬁ[ SOFT TO MEDIUM HARD SANDY
- - ]
-60 - - 8 A e SHELL LIMESTONE
75 YT 75.0'
- 4
- -
N 1 s ,L | SOFT TO HARD SANDY SHELL
20 Y
» 4 ' LIMESTONE - SOME VUGS
=20 I 712 : 84.0'
i N == |
- o 30 AL | NO RECOVERY
WASH SAMPLE
R _ : a HARD CONGLOMERATIC SHELL CONTAINS
[ - : BROKEN
N _ : E LIMESTONE (LIMESTONE AGGREGATE, SHELLS
_._Q_Q__ LN - -
99 VUGS)
: : % g
(100 163 ALTS N ‘ N
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Intake Canal Boring Log C15A — Sheet 3 of 3

BORING NO.CLZA
N 79,965 g _2,308,220
GROUND SURFACE EL. 1360
| y PENE TRATION
ELEV. | DEPTH [SAMPLE RIPT RESISTANCE
ceer | regT | TveE § DESCRIPTION USCS| o R SISTANCE REMARKS
Y ] JZ_O 30 40 850
- — —
- ]
-90 4 g A
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