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INTRODUCTION

Analysis of the seismic activity near the V.C. Summer Nuclear
Station in South Carclina between January 1 and March 31, 1991,
is presented in this report. During this period, 22 events were
recorded in the vicinity of Monticello Reservoir, twelve of
which were located. The largest shock was of magnitude (My)=1.2
which occurred on February 26 ( 17:35:31.97 UTC).
SEIBMIC NETWORK

Earthquakes during this period were recorded on stations of
Monticello Reservoir and South Carolina networks. The configura-
tion of the stations utilized to locate Monticello events is
shown in Figure 1 and station coordinates are listed in Appendix
1. The operational status of the network is given in Appendix
iI.
DATA ANAVYRIS

Hypocentral locations of the events have been determined
using the computer program HYPO71. The velocity model used in
earthquake locatiors is given in Appendix III. Thz fermat of the
output of HYPO71 is given in Appendix IV (Lee and Lahr, 1972).
The event magnitude was determined from the signal duration at
JSC, using the following relation:

My = =1.83 + 2.04 Log D,

where D is the signal duration (seconds).

An estimate of daily eneryy release was determined using a
simplified magnitude (M;) =~ energy (E) relation by Gutenberg and

Richter (1956):
Loqlo E= 11.8 + 1.5 ML‘
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MONTICELLO EARTHQUAKES

January ~ March 1991
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FPigure 2. Earthquakes located near Monticello Resevoir during
Manuary - March, 1991,
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EARTHQUAKES PER MONTH

S00

400

300

200 |

100

0

|
|
|
|
i

{
1977 1978

Figure

3.

| i ' ' | ‘:
1979 (1980 (1931 [1982 1083 11984 (1985 1986 (1987

Earthquakes per month between impoundment and March 1991

5

dﬁ...ﬂ&*'jAJ‘L-

[ ]

1988 1989 (1990 1991




AVERAGE WATER LEVELI(M)

WATER LEVELICH)

$
>
)
@
L
4
W
o
o}
wd

NO. OF EVENTS

199 1:JULIAN DATE

1991: JULIAN CATE

199 1:JULIAN DATE

JANUARY FEBRUARY
199 1:JULIAN DAYTE

| 1 |

MARCH




number of events per day and the log of the energy released per
day are shown in the lower two histograms. These charts include
all reported earthquakes listed in Appendices V and VI. The
average water level, daily changes in water level, number of
earthquakes and energy release are given in Appendix VII. No
systematic correlation was observed between the seismicity and
the reservoir level fluctuations,
CONCLUBIONS

The level of seismic activity during the first gquarter of
1991 was low and comparable to that of the previous quarter. The
largest event was of magnitude (M;) = 1.2, which occurred on
February 26 (17:35:31.97 UTC). There were two other events of
magnitude (My) > 1.0. While the seismicity during the last
gquarter was confined to the northern part of the reservoir, the
events during the current quarter occurred mostly within the
center of the reservoir. No systematic correlation was observed

betweeen the reservoir level fluctuations and the seismicity.

Gutenberg, B. and Richter, C.F. (1956). Magnitude and energy of
earthquakes, Ann. Geof. 9, 1-15.

Lee, W.H.K. and Lahr, J.C.(1972). 2 computer program for
determining hypocenter, magnitude and first motion pattern of
local earthquakes, revisions of HYPO71, U.S. Geological
Survey, Open~File Report, 100 pp.



STN.

J8C
021
002
005
007
010

09A

APPENDIX I

STATION LOCATIONS

34
34

34

44
34

34

34

o

LAT. N

16,80
19.91'
11.58'
16.C8/
22,23
20,18’

17.24°

LONG., W
81 15.60'
81 17.74'
81 13.81°
81 20.05'
81 19.50
81 20.25'
81 19,75/




APPENDIX I1I

BEIBMIC BTATION OPERATIONAL BTATUS
JANUARY O1-MARCH 31, 1991

STATION PERCENT DOWNTIME
JSC 3%
001 4%
002 62%
005 4%
007 4%
010 31%
09A 100%
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APPENDIX IV
MONTICELLO EARTHQUAKL
HYPO71 FORMAT
Date.
Origin time (UTC) h.m.sec.
Latitude (N) degrees, min.
Longitude (W) degrees, min.
Depth (km).
Local duration magnitude.
No. of station readings used to locate .vent,
P and § arrivals from same stations are

regarded as 2 readings.

Largest azimuthal separation in degrees
between stations.

Epicentral distance in km u» nearest station.
Root mean squars error of time residuals in
sec. RMS = R;“/NO, where Ry ‘s the time
residual for the ith station.

Standard error of the epicenter in Kkm#,
Standard error of the focal depth in kmw,

Quality of the epicentral locavion.

T -~ T -

*Statistical interpretation of standard errours involves assump-
tions which may not be met in earthquake locations. Therefore
standard errors may not represent actual error limits.

If ERH or ERZ is blank, this means that it cannot be computed,
because of insufficient data.

i1



APPENDIX V

MONTICELLO EARTHQUAKES

1991

JANUARY O1-MARCH 31,
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APPENNIX VI
LIST OF EVENTS WITH B~P & 2.5 SBEC RECORDED AROUND
MONTICELLO RESCRVOIR DURING 1 JANUARY 1991 =~ 31 MARCH 1991

A —— - - —— - -

DATE STATION P-ARRIVAL TIME 8-P EP.DIST DUR MAG |
H MIN SEC SEC g~p*8.5km SEC

91 01 08 Ou7 03 33 59.40 * - 1.0 -1.8
" J&C 59.50

91 01 11 007 06 47 52.00 * - 13.0 0.4

JsC 54.70 0.3 2.6

91 01 14 007 17 27 21.90 * - 9.0 0.1

91 01 23 007 09 44 10.00 * - 18.0 0.7
. J8C 11.60 0.6 8.1

91 02 10 010 21 57 02.60 1.6 13.6 7:0 =0.1

91 02 21 007 09 27 15.30 0.7 6.0 6.0 =0,2

91 02 22 010 18 15 35.50 1:1 9.4 4.0 =6.0

91 03 02 JSC 04 06 09.70 * - 8.0 0.0

91 03 10 007 06 43 27.10 * - 3.0 =0.,9

91 03 24 007 04 35 24 80 1.0 8.5 5.0 =~0.4

*Event is very close to the station; (8-P) not clear.
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A B C D K ¥ G
4] 40 423.4 4228 4281 -0.8 0 "0
2] 41 423.9 4228 423.1 0 1 1.8
43 42 423 8 423.4 4236 0.5 0 0
44 43 425 423.9, 424, 3 0.7 0 0
45 44, 425 4.3 424.7) 04 0 0
48] 45 4248 4243 424.7 0 0 0
A7) 46 425 423, 8  424.6 0.1 0 0
48] 47 425 423, 9 424.7 0.1 0 0
49 _ 48 4. 4 424.1 424.3 0.4 0 0
S0/ 49 a2a.1 4241 4241 -0.2 8 o
1] 80  424.7 424 424.4 0.3 2 13.2
52] 51 424.8 424, 424.5 0.1 00
53 820 4244 24 4243 0.2 1 114
84| 53  424.8  423. 9 424.3 0 1 10.9
5] 54 4245 4239 243 0 1 116
56/ 55 424 424 44 -0.3 0 0]
S1/ %6 a4 a4z a4 o 0 0
S8) 87 424.1 423.7 4239 0.1 1 138
0l 88 423 %3 a7 w02 0 o
$0f S0 4w 4283 a4 03 o g
11 60 4241 4235 4239 0.5 o 0
2/ 81 424.8  423.9] 424.2 0.3 1 1.8
63 62 4u.6 423.7 4.2 0o o, __©
$4] 83 423.7 4237 423.7]  -0.5 0 0
S} 84 4237 4228 4.2 08 o o
$6] 68 422 4231 au.1] 0.8 0 L
87) 66 424, 4 _ 4241 424.2 o1 0 . .
8] 67  424.9 422,09 a24.2] 0 L, |
69 68 424 az3. 1, 4238 .07 0 o
0] 89 4947 4.5 au.3 0.8 1 108
£ N )RS N ¥ T ) N A
72 TR 3 , 4_24 7 0.4 1 12,9
18] 72 424.8  424.5 445 0.2 2 135
Wl T8 4248 4.1 424.2  -0.3 o
] 74 4244 423, 6 423.8 =04 o o
] 75 423.6 422, 8 423.2 0.6 o o
1) 76 424.7 423, d du2 0 1 0 o
| M 424.8] 424.1 4244 _02 o o
] 78 424.3 422, {l 4234 o o
80 79 424.3 423.1  423.9 0.5 0 0]
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A B c D E G
81] 80 425 4239  424.4 0.5 0 o
88f 81 425 4243 ams o a 0 0
83 82| 4u.8 4244 425 0.3 0 0
84 88 424.7 4239 4203 o, 2 1 1ia
85| 84 4246 423.9 4. 1, 0.2 0 0
86 85 425 4242 ana.7 0.6 0 0]
87/ 86 4249 4245 a2.7 0 1 124
88] 87 424.5 42, 1 4243 04 0 0
89| 88 424.9) 424.2  424.7 0.4 0 o
90 8 424.7  424.5 4246 -0. 1 0 0
91 90 424.5  424.5  424.5 0.1 0 0
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