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THIS IS A CHRONOLOGICAL LISTING OF ALL EARTHQUAKES HAVING EPICFNTERS 1IN THE RECTANGULAR

PORTION OF THE SOUTH-EAST REGION BOUNDED RY THE POLLOWING GEODETIC COORDINATEZ LINEZS =--

SOUTHERN BOUMDARY ~ 30,0 -DEGREE MNORTH LATITUDE
NORTHERN BOUNDARY <~ 37.0 ~DEGREE NORTH LATITUDE
EASTERN BOUNDARY - 78.0 ~-DEGREE WEST LONGITUDE
WESTERN BOUNDARY -~ 92.0 ~DEGREE WEST LONGITUDE
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Figure 2.5-182 Earthquakes Listing 6.3 Richter Or Greater Latitude 30-37 Longitude 78-92 West
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14,
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17.

LIST OF REPERFHCES

- -

75 COAST AND GEODETIC SURVEY, UNITED STATES EARTHQUAKES 1928-1935 (COLLECTED ANNDAL REPORTS)
US COAST AND GEODETIC SURVEY, UNITED STATES EARTHQUAKRS 1936~1940 (COLLECTED ANBROAL PEPORTS)
US COAST AND GEODETIC SURVEY, UMITED STATES EARTHQUAKES 1941-1970 (INDIVIDUAL ANNUAL REPORTS)

US COAST AND GEODEDETIC SURYEY, SUSMARY OF PRELIMINARY DETERMINATION OPFP =PICENTERS 1960-1973
(MONTHLY SUMMARY OP SEISNIC BVENTS LISTED ON PDE CARDS)

US COAST AND GEODETIC SURVEY, EARTHQUAKZ RISTORY OF THE UNITED STATES,PTI-STRONGER
FARTHQUAKES OF THE UNITED STATES,ESSA BULL NO.41-1(1965)

MONEYMAKEZR, BERLEN C., EARTHQUAKES IN TENNESSEE AND NEARBY SECTIONS OF NEIGHBORING

STATES. J TEEN ACAD 5CI. PT1(1699-1850)-v 29,¥ 3, JULY, 1954,P.224-233, PT2(1851-1900)~¥ 30,¥ 3,
JULY,1955,P.222-233, PT3(1901-1925)~V 32,8 2,APR,1957,P.91~-105. PTH({1926-1950)~-¥ 33,¥ 3,J0LY,1958,

P.224-239.

WOOLARD,GEOKGE P., A CATALOGUE 3P EARTHQUAKES IN THE UNITED STATES PRIOR TO 1925 -
BASED ON ORPUBLISHED DATA COMPILED BY HARRY F RIED AND PUBLISHED SOURCES PRIOR TO 1930.
DATA RPT N.10,HIG~68-9,HAWAII INST GROPHYSICS, UNIY. HAWAII, 1968.

CAMPBFLL,R.B., EARTRQUAKES IN PLORIDA, PROC PLA ACAD SCI,¥ 6,K 1,P.1-4,1943,

BOLLINGER,G.A., SEISNICITY OF THE CENTEAL APPALACHIAN STATES OF VIRGIRIA, WEST VIRGINIA,
AND MARYLAND -1758 THROUGH 1968, BULL SEIS SOC AM,V 59,K 5,P.2103-11,0CT 19693.

MACCARTHY,G.R., THREE FORGOTTEN EARTAQUAKES, BULL SEIS SOC AM, V 59, N 3, P 687-92, APRIL,1963.
SEISMOLOGICAL NOTES SECTION OF BULL SEIS SOC AN PFOR THE APPROPIATE PERIOD..
STATION <-ORT- SEISMOGRAPH RECORDS.

BOLLINGER,G.A., HISTORICAL AND RECENT SEISMIC ACTIVITY IN SOUTH CAROLINA, BULL SEIS SOC s,
v 62,8 3,P.851-64,JUNE 1972.

TABER,STEPNEN, SEISNIC ACTIVITY IN THE ATLANTIC COASTAL PLAIN NEAR CHARLESTON,SOUTH CAROLINA,
BULL SEIS SOC AN, V 4,8 3,P.108-160, SEPT 1914,

BOLLINGEF,G.R., SEISNICITY OF TRE SOUTHEASTERN UNITED STATES, BULL SEIS SOC AN,
v 63,N 5,P.1785-1808, OCT 1973.

NATIONAL OCEANIC AND ATHOSPHERIC ADMINISTRATION, EARTHQUAKE HISTORY OF THE UNITED STATES,
PUBLICATION 4%-1 ([REVISED), 1937.

USGS-NATIONAL EARTHQUAKE INFORMATION SERYICE PUBLICATIONS OF PRELIKINARY DETERAINATION
OF EPICENTERS (PDE) AND EARTHQUAKE DATA REPORT(EDR) POR THE APPROPIATE PERIOD.
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POLLOVING NOTES APPLY TO VARIOQUS SYMBOLS AND CODE LETTERS USED 1IN THE EARTHQUAKE LIST

ALL DATES AND TINMES ARE GIVEN IN GREENWICH MEANR TISE,

POR THE EVEZNTS PRIOR T0 1928, ZFROS IN THF SEBC, MIB, OR ROUR COLUSNS NMEANS THAT TH:

TINE

OF T™H® EVENT IS NOT ACCURATELY KNOWN,

PARENTHESIS APOUND THE COORDINATES OF THE EPICENTER INDICATES THE LOCATION OF AN ISOLAI®D

FELT
NOT

iN THE

REPORT OR THE APPROXIMATE CENTER OF TRE REPORTED PFELT AMREA AND THAT THE EVENT WAS

INSTRUMENTALLY LOCATED.

~MAG/INT- COLUMN , THE RICHTER MAGNITUDE OF THE EAMRTHQUAKE IS GIVEN 1IN ARABIC

NUMBEFS WITH A DECINMAL POINT . I? THE NAGRITUDE IS NOT AVAILABLE , THT [ESTIMATED IBTENSITY,
ON THZ MODIPIED NERCALLI SCALE , IS GIVEN 1IN ROMAN NUMERALS. I¥ NEITHER OF THESE
MEASUPES O0OF THE SIZE OF THE EARTHQUAKE ARE AVAILABLE , THRIS COLUNMN IS LEFT BLANK.

THZ FIRST NUNBERED REFERENCE CITED 1IN THE REFPERENCE LIST CONTAIRS THE BEST DESCRIPTION LND NMOST
COMPLETE DISCUSSION OP THE VARIOUS EFPECTS OF THAT EARTHQUAKE. SONE OF THE EPFECTS AND
CHARACTEBRISTICS ARE SUMMARIZED USING THE LETTER CODES BELOW.

A=

B

INDICATES THAT TRIS EARTHQUAKE WAS VFOLLOWED BY AN AFTEZRSHOCK SEQUENCE , THE INDIVIDOAL
EVENTS OF WHICH ARE NOT INCLUDED 1IN THE LISTING UNLESS THEY ARE TIDENTIPIED AS SUCH,

IKDICATES THAT VARIOUS RUMBLINGS, GROANS, AND OTHER EARTH NOISES WERE REPURTED
BCCONPANYING THE EARTHQUAKE. '

INDICATES THAT VISIBLE TOPOGRAPHIC CHANGES OCCURRED AS A& KESULT OF THE EBARTHQUAKE.

INDICATES DAMAGE OR CHANGES TO STRUCTURES SUCH AS CHINNEYS THROWN DOWN , CONCRETE
NR PLASTER CPACKED , HSOVENPWT OF PODRNITURE OR FIXTURES , ETC.

INDICATES A SHARPLY PELT LOCAL SHOCK.
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Figure 2.5-~184

Figure 2.5-184 Earthquake Listing Notes
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Figure 2.5-185 Yard Soil Borings Location Plan

GEOLOGY, SEISMOLOGY, AND, GEOTECHNICAL ENGINEERING SUMMARY OF FOUNDATION CONDITIONS 2.5-471



Security-Related Information - Withheld Under 10CFR2.390

WATTS BAR WBNP-99

Figure 2.5-185a Yard Soil Borings Location Plan
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Figure 2.5-186 Transformer Yard & Switchyard Soil Investigation
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Shear Stress, tsf

WATTS BAR NUCLEAR PLANT - INTAKE CHANNEL

TEST 1
3 - Symbol : GP
Consolidated 74
Moisture Content, %: 11.2
Gravel, 7% : 51
Sand, % : 46 4
Fines, % : 3
2
1.
/ // 1 $p = 51.0 deg. max
/ (c = 0 tsf) *
/
Ve
/ p = 46.5 deg.
, @(c = 0.43 tsf)
/ 1
(c = 0.55 tsf) '
0
Normal Load, tsf
x
Y Consolidated
Normal onsolidated Shear Dry
Load eformation Stress Density
tsf in. tsf pcf
0.75 0.1833 1.17 118.9
1.50 0.1543 2.02 120.5
2.25 0.2013 2.76 120.3

*Under an overburden pressure of 3000 psf.

Figure 2.5-204 Intake Channel Test 1
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AMMENDMENT 71

WATTS BAR NUCLEAR PLANT
FINAL SAFETY
ANALYSIS REPORT

ERCW PIPING AND
IE CONDUIT ALIGNMENTS
R (CONSOLIDATED-UNDRAINED)
SILT AND CLAY SAMPLES
. NATURAL MOISTURE CONTENT

ftgure 2.5-207

I;igure 2.5-207 ERCW Piping and IE Conduit Alignments R (Consolidated - Undrained) Silt and Clay Samples Natural Moisture Content
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RANGE R

60 + 00

RANGE P

RANGE O
RANGE N

61 + 00

RANGE M

RANGE L

WBNP-99

A
b
S
O
3
w
2
o
@
[

B= BIRDWELL CONTINOUS 3D
SONIC LOG

M= MENARD PRESSUREMETER
TESTS

e 20 HOLE NUMBER

HOLES 20 AND 39 EXTEND
I5O' INTO ROCK ALL OTHER

HOLES EXTEND 50! INTO
ROCK.

» FIN GR. EL 730

N4

654+ 00
66+ 00
|
PLAN
Scale 1"= 200’
REACTOR| L—
5106 TURBINE
- | AuxiLIarY BLDG
a4 BLDG. '
ol EL 6907 )
8 3

[@)

fro!

PROFILE
Scale ¥ = 200’

AR
\SURFACE OF ROCK
EL 697 (APPROXIMATE)

WATTS BAR NUCLEAR PLANT
FINAL SAFETY
ANALYSIS REPORT

LOCATION OF TEST HOLES

Figure 2.5-210

Figure 2.5-210 Location of Test Holes
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WATTS BAR NUCLEAR PLANT
FINAL SAFETY
ANALYSIS REPORT

COMPARISON OF MODULI OBTAINED
WITH MENARD PRESSUREMETER AND
BIRDWELL 3D SONIC LOGGER

Figure 2,5-212

Figure 2.5-212 Comparison of Moduli Obtained With Menard Pressuremeter and Birdwell 3D Sonic Logger
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INFLUENCE FACTOR FOR STRESS BELOW
CENTER OF FLEXIBLE CIRCULAR FOOTING
0O O 02 03 04 05 06 O7 O8 09 10

I0' @ FOOTING
20 / N 1
G
40 ¢ ?00“\“ ?4(/
L~ 60"
/ l \V\G ‘
60 w . 0¢
)
80 7 o° //
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120 / QQO
- / N
i / L
W 140
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(e 4
2 /
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° /
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T 260 INFLUENCE FACTOR
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WATTS BAR NUCLEAR PLANT
FINAL SAFETY
ANALYSIS REPORT

INFLUENCE FACTORS FOR DETERMINING
STRESSES BELOW THE CENTER OF FLEX-
IBLE CIRCULAR FOOTING 10, 50, 100,
AND 200 FT. IN DIAMETER

Figure 2, 5-213

Figure 2.5-213 Influence Factors For Determining Stresses Below The Center of Flexible Circular Footing 10, 50, 100, and 200 Ft. in
Diameter
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SETTLEMENT AT CENTER OF FLEXIBLE CIRCULAR FOOTING,INCHES

2.2

2.0

.6

0.8

0.6

0.4

0.2

WBNP-99

FOOTING DIAMETER,

FINAL SAFETY

ANALYSIS REPORT

/ 1
| HOLE NUMBER HOLE STATION SYMBOL /
20 L6l . /
29 M-63 a /
39 N-65 x /
4| 0-60 + o°>’
43 0-62 o e
N/
52 P-65 v /\*Q@%Qs»
4\
v-\’%&
7 |
f/ AVERAGE HOLE /
: |
0 10 50 100 WATTS BAR NUCLEAR PLANT

SETTLEMENT AT CENTER OF FLEXIBLE
CIRCULAR FOOTING LOADED WITH SKSF

Figure 2.5-215

Figure 2.5-215 Settlement at Center of Flexible Circular Footing Loaded With SKSF
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Figure 2.5-216 Correlation Used To Estimate Average Moduli For Holes Where Detailed Calculations Were Not Made.
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MADE
Figure 2.5-216
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CALCULATED DEFORMATION

MODULI

Deformation modulus
calculated from
settiement data
assuming flexible
foundation
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SIMPLIFIED PLAN OF LOCK FOUNDATION
SHOWING LOCATION OF MODULUS CALCU-
LATIONS

Figure 2.5-218

Figure 2.5-218 Simplified Plan of Lock foundation Showing Location of Modulus Calculations
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SETTLEMENT OF FACE OF BLOCK R-10
(Point F, fig. 16)

Figure 2,5-219

Figure 2.5-219 Settlement of Face of Block R-10 (Point F, fig. 16)
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Figure 2.5-221a Yard Soil Investigations Borrow Soils
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Figure 2.5-222 Borrow Investigation (Actual Figure Located in Oversized Figures File)
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Figure 2.5-225 Main Plant Excavation & Backfill Category | Structures
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Figure 2.5-226 Main Plant Excavation & Backfill Category | Structures
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Figure 2.5-226a Excavation and Backfill Category | Structures
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1. THIS DRAWING SHOWS A TYPICAL PLAN VIEW AND VERTICAL
SECTION VIEW FOR ALL IN-SITU SOIL DYNAMIC MEASUREMENTS.
2. FOR DRILL HOLE LOCATIONS S€E FIGURE 2.5~ 185
3. COMPRESSIONAL AND SHEAR WAVES WERE EITHER OBTAINED BY

STRIKING A STEEL PLATE WITH A SLEDGEHAMMER OR BY EXPLODING

TWO FEET QF PRIMACORD ONE FOOT BELOW GROUND.

FOR EACH BOREHOLE EITHER EXPLOSIVES OR SLEDGEHAMMER WAS
USED AS THE ENERGY SOURCE. A SINGLE TYPE OF SOURCE WAS

WATTS BAR NUCLEAR PLANT
FINAL SAFETY
ANALYSIS REPORT

USED FOR EACH MOLE, AS CONDITIONS REQUIRED.

WHERE POSSIBLE, ENERGY SOURCE LOCATIONS ARE PLACED IN
A 90° ARRAY AT HORIZONTAL DISTANCE X FROM BOREHOLE AND
ORIENTED NORTH, SOUTH, EAST, AND WEST. OTHERWISE, THE
WHOLE ARRAY MAY BE ROTATED ABOUT THE BOREMOLE AXIS BY
THE ANGLE § ABOVE,

TYPICAL IN-SITU SOIL DYNAMICS
MEASUREMENT LAYOUT & SECTION
Figure 2,5-227

Figure 2.5-227 Typical In-Situ Soil Dynamics Measurements Layout & Section
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WATTS BAR

TEHKESSEE VALLEY AUTHORITY
JINGLETON MATERIALS ENGINE‘EERING LABORATORY
SOIL PROFILE (SS, PA, HA, TP BORING)
Project WwWATTS BAR N. P Feature BORROW AREA 7
Boring PAH-| Station 15+53S Range 43+82W Surface E1 699.1
Date Drilled 10-6-80 To |0 - 6-80 Prepared By JLB Checked By J%Z
spT | L
Depth ET |(N) al ¥ LL PI Remarks
1"=5"
— 0
] 23.4| 42| 14
-
- s
695 21.2| 33 4
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Figure 2.5-260 Soil Profile - Borrow Area 7, Boring PAH-1
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Figure 2.5-261 Soil Profile - Borrow Area 7, Boring PAH-2
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Figure 2.5-262 Soil Profile - Borrow Area 7, Boring PAH-3
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Figure 2.5-263 Soil Profile - Borrow Area 7, Boring PAH-4
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Figure 2.5-264 Soil Profile - Borrow Area 7, Boring PAH-5
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Figure 2.5-265 Soil Profile - Borrow Area 7, Boring PAH-6
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Figure 2.5-266 Soil Profile - Borrow Area 7, Boring PAH-7
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Figure 2.5-267 Soil Profile - Borrow Area 7, Boring PAH-8
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Figure 2.5-268 Soil Profile - Borrow Area 7, Boring PAH-9 (SS, PA, HA, TP, Boring)
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Figure 2.5-269 Soil Profile - Borrow Area 7, Boring PAH-10
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Figure 2.5-270 Soil Profile - Borrow Area 7, Boring PAH-11
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