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Introduction

This report presents a summary of seismic activity near
the V.C. Summer Nuclear Power Station in South Carolina for
the three month period between July 1 and September 30,
1984, During this reporting period, a total of twelve
locatable events were recorded. None of the events had
magnitudes greater than 2.0 and three had magnitudes between
1.0 and 2.0. The largest events were of magnitudes 1.5 and

occurred on July 20 and September 25.

Seismic Network.

The report is primarily based on data recorded by the four
station network operated by S.C.E. and G. and the permanent
station JSC. Because of poor records during September (Table 1),
the permanent stations 6A and 9A were used to supplement the
data. Locations of the stations are shown in Figure 1 and their

coordinates are listed in Appendix I.

Table 1. Number of days per month station in operation

Month Station No. of Days
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Data Analysis

Locations of the events are determined using HYPO71
program (Lee and Lahr, 1972) and the velocity model given in
Appendix II. The event magnitude (My) is determined from
signal duration at station JSC, using the following relation:

M, = -1.83 + 2.04 Log D

where D is the signal duration (seconds).

An estimate of daily energy release is determined using
a simplified magnitude (Mp) energy (E) relation by Gutenberg
and Richter (1956).

logjp E = 11.8 + 1.5 M

Results

The twelve locatable events recorded during this period
are listed in Appendix III. There were no events with
magnitudes greater than 2.0. The three events with
magnitudes between 1.0 and 2.0 are listed in Table 2 and the

remaining events were small (M < 1.0).

Table 2.
Date Magnitude
July 20 1.46
July 27 1.09
September 25 1.52

Most of the seismic activity for the three month

reporting period wes confined to within the reservoir in a



northerly linear trend. Depth estimates for all located
events indicate that 75% of the activity occurred within two
kilometers of the surface. The deepest event occurred at
3.5 km. A comparison of depth variations based on quality B
or better events for the first nine months of 1984 and for
the past five years is shown in Figure 2. The depth ranges
were divided into one-half kilometer increments up to 3.0
km, and events occurring at greater than 3.0 km were grouped
together. The largest percentage of events occurred in the
1.5 to 2.0 km increment every year. None of the A or B
quality events in 1984 occurred at depths greater than 3.0
km; the deepest event was at 2.9 km.

A cumulative plot of epicenters of events located
during this period is shown in Figure 3 and a cross section
of events located within one kilometer of line AA' is shown
in Figure 4. Separation of epicentral locations by month is

.

shown in Figures 5-7.

Reservoir Water Level and its Comparison with Seismicity
Monticello Reservoir is a pumped storage facility. Any
decrease in reservoir level associated with power generation
is recovered when water is pumped back into the reservoir.
There can be variations up to about five feet per day
between the maximum and minimum water level. We have been
monitoring this water level to see if there is any

correlation between the daily or seasonal changes in the



£S=N
(3dag-uer) 9861 £861 7861

€ 0°¢t 0°¢ <
- 9
‘z 0°z o'z =
PR
& | 0'1 0° T ~

0°Z +0°C 10" ¢

Oo1) HLd3a

-0° 1 - 0°1 0°'1 0°1

oy 02 O 09 0y 02 O o 0Z 0 Oy 0z 0

AN304d3d



MONTICELLO ERRTHQUARKES

JULY - SEPTEMBER 1984

‘l'. lllﬂ L nl'° i 8 ‘.l' 1 e 1 "l. L ”L. 8 1 .
— . 28,0
~ L. 23.§
o 2.0
- 22,5
- W - 22.0
] {& o b
1 2 é r.ﬂ..
o yga; ® |08
X ?L\ " - 20.0
.$ ' " 108
-q\ r. 18.0
~ < r-l'.‘
. b { =
o Y 17,6
- 17,0
" 18,5
b 15,0
] ; L 15,3
| 1 L I 1 I 1 = l i [
0 KILOMETERS 5
! ' 1 1 L H
oo (O|Ojal+]|X]|2
-l ) 2 H . 5 o i 1 N L]

MAGNITUDE

Figure 3

DEPTH (KM

34"



p aunbry

L

Ll
ol

ﬁcdm

Fe
s
- “
. m
-2

L

W uid30 3001 INOEN
» -

CE+E mheEr

el snililsditiad

vo-

.

e
(2

s

2
oer
L
e
S

*a

T T L) L] s R N
... ..' .‘ Q.. .v.

NO11J35 SS0WD
SIMUNOHLIYEI 01131 LINOKW

vy X W

¥ L]
Ll L




MONTICELLO ERARTHQURKES
JULY 1384

9.0 18.0 17.0 18.0
1 1 | T N L L 1

KILOMETERS
v —

oMM

2
MAGNITUOE




MONTICELLO ERRTHQURKES

2.0
1

1

L

L

...
| SR T |

AUGUST 1984

9.0

18.0
1 1

1.0

81"

20,0
. 23.§
L 23.0
. 22.5
b 22.0
- 21.9
21,0
L 20.5
. 20.0
b 19.%
- 18.0
P“"
L. 10.0
. 17,8

. 17,0

KILOMETERS S

v

i

o

]|

0

T
A~L+

xX|®

MAGNITUDE

Figure 6

DEPTH (KM



MONTICELLO ERRTHQURKES
SEPTEMBER 1984

2.0
L -

0  KILOMETERS
ool ies LS

oM Olal4|X
< 8 1 2 3
MAGNI TUDE DEPTH (KM

Figure 7




11

reservoir level and the local seismicity. Figure 8 shows
the comparison of water level to seismicity. The top two
graphs show the water level and the change of water level
per day. The number of events per day and log of energy
released per day are shown on the lower two graphs. The

histograms showing events per day and log of energy release

include the unlocated events around the reservoir.

Conclusions

Seismic activity in the Monticello Reservoir area
generally occurs in a long term trend of discrete swarms
separated by relatively quiet periods. Fiqure 9 is a
histogram of the number of events per month from December,
1977, through September, 1984, The low level of seismicity
for this three month period is consistent with the previous
years trend as again it was preceded by a swarm in the
spring. However, the peaks of the swarms have decreased as
has the general level of activity., No increase in depth of
seismicity was noted during this period, and the spatial
extent continued to be confined to within the reservoir

area.
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APPENDIX I

STATION LOCATION

LAT, N.
34° 19.91°"
34° 11.58°
34° 21.09°
34° 25,72
34° 16.80°
34° 17,32°
34° 17.24"

LONG. W,

8r
8r
8r
8r
8r
8r
8r

17.74"
13.81"
27.41°
12,99'
13.°9°
18,15°
18.15°
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APPENDIX II

MONTICELLO RESERVOIR
VELOCITY MODEL

Velocity Depth
kn/sec km
1.00 0.00
5.40 0.03
5.90 0.18
6.10 0.46
6.30 .82

8.10 30.00
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