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INTRODUCTION
This report presents the analysis of seismic data recorded near

the V. C. Summer Nuclea: Power Statior in South Carolina. During the

reporting period (October 1 - December 31, 1989) shallow microearthquake

activity averaced one locatable event every four days. Only one event

of magnitude > 2.0 was recorded (12/27/80) for this reporting period.

INSTRUMI NTATION

The data were recorded by a four station seismic network operated
by S. C. E. and G. Data were also obtained from JSC, a permanent station
of the South Carolina seismograrhic network and a portable digital event
detector (station JIM). These seismic stations are shiwn in Figure 1

and listed in Appendix I.

METHOD

Events were located usina a computer program HYP0-71 (Lee and
Lahr, 1972) and a vciocit, model developed for the Monticello Reservoir
ared (Appendix II). 7% . event magnitudes are calculated from the signal
durations at station JSC, where the duration (D) and maanitude (ML)
relation is

M = -1.83 + 2.04 log D

The daily energy release was calculated using a simplified magnitude

(ML) energy (E) relation (Gutenbterg and Richter, 1956)

log 10 E=11.8+1.5 "L



RESULZS

In the reporting period (October 1 - December 31, 1980) 23 locatable
events were recorded. These are listed in Appendix III. Fioure 2 shows
the cumulative events recorded in October, November and December 1980.
A group of events occurred in a tight cluster on the western edge of
the reservoir with a loose band of events occurring in a general N-S
direction between Parr and Monticello reservoirs. A cross section, 2.0
miles in width from A to B is shown in Ficure 3, showing the shallow
(< 3.0 km) character of the events. The monthly locaticns are shown in
Figures 4 - 6. A1l 1980 located events are shown in Figure 7 with cross
section taken along C-D (Figure 8). A cumulative (from December 1977
to December 1980) location map is shown in Figure 9. In Figures 2 - 9

only events with an RMS of < 0.1 sec have been plotted.

COMPARISON OF SEISMICITY WITH RESERVOIR LEVELS

Monticello reservoir is a pumped storace facility and the decrease
in reservoir levels associated with power generation is recovered when
water is pumped back into the reservoir. Correspondingly there can be
variations up to about 5 feet per diy between the maximum and minimum
water levels., Ficure 10 shows the corparison of water level to seismicity.
The top two graphs show the average ‘.ater level and also the change of water
level per day. The log energy per day and number of events per day are
shown on the lower graphs.

During the reportiny period, seismic activity and corresponding

energy release were celatively low. This can be observed more clearly



by comparison with the seismic activity and eneray release for the

entire vear (Firure 11).

b-VALUES
ine b-values were obtained for events occurring in approximately
two week periods. As the number of events was not large Utsu's (1971)

method was used. In this method:

ki s log e
IM; - sMs

where

M, = sum of magnitude of all earthquakes kaving magnitudes equal
to or larcer than Ms

s = total number of those earthquakes

and
-baM
n=_20 " 41 baWlog e
. 10-bAM
where
| n = factor for correcting the effort of the length of the
magnitude interval AM. bAM is given in Table 18, p. 388
(Utsu, 1971).
The b-values for 3 month periods are shown in Fiqure 12.

CONCLUSION

Low Tevel seismicity has continued to occur at Monticello reservoir.
Comparing the activity of 1980 with that of 1979 there is a marked dec-ease
in frequency of events. 1979 figures show an average of 41 events per

month, excluding the October swarm. In 1980, activity has dropped even

.



more with a total of 151 events. Of the 151, 43 occurred in the July
swarm. Excluding this July activity the per month frequency rate
becomes 9 events. The total number of earthq 'akes of magnitude > 2.0
also decreased in 1980 with a total of 8 (total ¥ 21 in 1979).

These 1980 and 1979 data together with 1978 data .~dicste a

decrease in the level of seismicity after initial impoundment. This

continuing decay in the frequency of seismic acti ity coupled with the

shallow nature seems to sugcest further stablization of events at

“ither low levels.
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APPENDIX I

STATICN LOCATION

MO, STN. LAT. N. LONG. M.
1 001 34019.91° 81°17.74"
2 002 34°11.58" 81%13.81°
3 003 34921.09" 81°27.41"
4 004 34925.72° 81°12.99"
5 JSC 34°16.80" 81°15.60"
6 34920.21" 81%19.47"



APPENDIX II
MONTICELLO RESERVOIR
VELCCITY MCDEL

Velocity Pepth
km/sec km
1.00 0.00
5.40 0.03
5.90 0..8
6.10 0.46
6.30 0.82
8.10 30.00



LOCATION OF EVENTS

Cemputer printout of HY2071 showing data for locaticn of evenss.
Colzm 1 Date.
Column 2 Orizia tize (UCT) h.m.sec.
Coli=m 3 Latitude (N) degrees, min.
Coli=mn & Longitude (W) degrass, min.
Coliz=m 5§ Depth (k=),
Colu=n 6 Loczl duration magnitude.
Colvnn 7 No. of station readings used to locata event.
P and S arrivals from same stations are regarded
as 2 readings.
Coli=n 8 Largest azimuthal separation in degrezes between
staticns.
; Column 9 Epicentral distance in k= to nearest statiom.
Columm 10  Root mean souare error of time residuals in see.

RMS =/R.7/NO, where R. is the time residual for

sald by
h -

i
the ith station.
*
Colizm. 11 Standard error of the epicenter in km .
4 , *
Column 12 Standard error of the focal depth in ka .

.

Statistical interpretation of standard errors involves assumptions

which may not be mer in earthquake locations. Therefore standard errors
Bay n& represent actual errzer limits. '

If ERH or ERZ is blank, this means that it cannot be computed, because
of {nsufficient data. '
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TSRO gy

JATE
OJ1luJ0
Sul1010
01016
01017
Luiv24
3u1l024%
601029
ovluly
501029
Luloill
501105
41105
SUl106
oVl 107
8ul1109
801112
§Ulll8
6Ul21lu
&vlz2ls
oul2le
601227
§01229
8ul231

ORIGIN
1830 54,25
1313-11.6G3
20 3 41.70

53 6 21.58
454 21.09
548 57.93
311 24.94
1240 45,93
1245 16.488
1338 46,26
655 5.18
1149 49,95
1046 33.75
329 44,16
68T 1:29
2116 55,05
1533 - 2.67
19 6 12 .49
5% 12:735
1 0 §3.21
B840 27.53
2228 40,85
631 Heak

OCTOLER

LAT
34=17.55
34-19 .65
36-20,02
34-106.97
34-20,31
3J46-20.29
34=20,.04
34=19.706
34=20.29
34-20.,43
34=-17.0606
34-17.35
34=17 .97
34=17.45
34-20,.35
34=1Y,04
34=16,068
34-25.11
Ja=16.71
34=-20,12
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LOMC W
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61-20.60
61-19.33
ol=19 .44
al=17.99
81=~23.57
61-20,04
61-29.1686
61-20,27
b1-20,14
81-21.0Ul

DECLILER

1.00
1:95
.92
.33
1.40
1.78
N
4,77
193
.93
1.07
2.:59
1,83
Lv¥3
.85
1,79
0.05
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V.63

1980
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