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IllTRODUCTION

This report presents the analysis of seismic data recorded near

the V. C. Sumrer fluclear Pcwer Station in South Carolina. During the

reporting period ( April 1 - June 30,1979) shallow microearthquake

activity averaged less than one locatable event per day (= 0.63 event / day).

Two events of magnitude > 2.0 were recorded on the same day (6/5/79)
_

in the vicinity of the lake.

INSTRU!EHT)LTION

The data were recorded by a four station seismic network operated

by S.C.E. and.G. Data were also obtained frcm JSC, a permanent station

of the South Carolina seiscographic network. These seismic stations

are shown in Figure 1 and listed in Appendix I. Seismic data were lost

_
due to storms during the periods April 11 - 13, 26 - 28 and June

21 - 25.
.

METHOD

Events were located using a computer program HYP0-71 (Lee and

Lahr,1972) and a velocity model developed for the t'onticello Feservoir

area (Appendix II). The event magnitudes are calculated from the signal

durations at station JSC, where the duration (D) and magnitude (f'L)

relation is

f'L -1.83 + 2.04 log D=

The daily energy release was calculated using a simplified magnitude

(f'L) energy (E) relation (Gutenberg and P.ichter,1956)

log 10E 11.8 + 1.5 f(=

~
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RESULTS

_ In the reporting period (fpril 1 - June 30,1979) 57 locatable

events were recorded. These are listed in Appendix III. Figure 2 shows

the cumulative events recorded in /pril, May and June 1979. Most events

occurred in a group on the western edge of the reservoir with a small

portion of the events occurring in the two loose clusters in the

central and southwestern parts of the reservoir. A cross section, 2.0

miles in width from A to B is shown in Figure 3, showing the shallow

(<_ 3.0 km) character of the events. The monthly lccations and cross

sections are shown in Figures 4 - 9. A cumulative (from December 1977

to June 1979) map and cross sections are shown in Figures 10 and 11. A

cumulative (from December 1977 to June 1977) nap of events (FL >_ 2.0) is

shown in Figure 12. In Figures 2 - 12 only events with an RMS of < 0.1
_

~

sec have been plotted.

.

CO."PARISON OF SEISHICITY WITH RESERVOIR LEVELS

t'onticello reservoir is a pumped storage 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

variatior.s up to about 5 feet per day between the maximum and ninimun

water levels. Accor ingly both these are shown in Figure 13 together

with the daily energy release and daily number of located events. Only

events with a duration of 10 seconds (ftL s 0.2) were considered, as the

seismic er.ergy release associated with smaller events is significantly

smaller.

.

.

Q' [ .; \'



3

_

There were very small fluctuations in the water level in April .

- These were followed by more rapid fluctuations in both the maximum and

minimum water levels in May and June 1979. There also appears to be a

general increase in the seismicity level in May and June with two Pg > 2.0

events occurring on June 5, 1979.

In an effort to find the cause of the seismicity the peaks in the
13seismic energy release (> 10 ergs / day) were compared with water levels.

There is a suggestion that seven seismicity peaks occur from 12 - 14 days

after a low peak in the marinum water level. The corresponding peaks have

been nutt.bered. L'e then atterpted to relate the delay to the hypocentral

distance of the event from the lake edge. Preliminary data suggest a

linear relationship.

In seeking a driving force for the triggering of the seismicity, the
_

daily variation in the lake level was compared with the energy release

- (Figure 14). Possible correlation peaks have been numbered. The lag is

smaller and not all peaks in activity match with peaks in the amount of water

level change.

Thus these data suggest some relaticnship between lake level, its

fluctuations and the seismicity, the exact nature of this relationship is

not clear. Mcwever the observation that the seismicity is associated with

thrust faulting supports the view that the seismicity is associated with

changes in the pare pressere at hypocentral depths.

CONCLUSION

Low level seismic activity is still continuing in the area and will be

further studied as well as the relationship between seismic energy and lake

level.
.
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APPEt' DIX I
,

STATICtl LOCATI0ft
"

f:0. STil . LAT. ft. LO!!G. Ll.

U
1 001 34 19.91' 81 17.74'

2 002 34 11.58' 81 13.81'

3 003 34 21.09' 81 27.41'

U U4 004 34 25.72' 81 12.99'

U U
5 JSC 34 16.80' 81 15.60'
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APPEtlDIX II
.

VELOCITY fdODEL-

Velocity Depth
km/sec km

1.00 0.00

5.40 0.03

5.90 0.18

6.10 0.46

6.30 0.82

8.10 30.00
.
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APPENDIX III

<

,

LOCATION OF EVENTS FP.0M

January 1 - March 31, 1979

Co:puter printout of HYP071 showing data for location of events.

Cole =n 1 Date.

Cole =n 2 Origin ti=e (UCT) h.m.sec.

Column 3 Latitude (N) degrees, nin.

. Cole =n 4 Longitude (ii) degrees, =in.

Cole =n 5 Depth (km).

Cole =n 6 Local duration cagnitude.

Column 7 No. of station readings used to locate event.
,

P and S arrivals from sa=e stations are regarded
as 2 readings. *

,

Colu=n 8 Largest aainuthat separatien in degrees berween
stations.

Cole =n 9 Epicentral distance in km to nearest station.

Cole =n 10 Root mean_ square error of time residuals in sec.
RMS = R '/NO, where R, is the ti=e residual fort 1
the ith station.

*
Cole =n 11 Standard error of the epicenter in km .

*Cole =n 12 Standard error of the focal depth in km .
.

* Statistical interpretation of standard errors involves assumptions '

which may not be met in earthquake locations. Therefore standard errors
cay ne represent actual error limits.

If ERH or ERZ is blank, this = cans that E.cannot be computed, because
of insufficient data.
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