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INTRODUCLION

In accordance with its agreement with the U.S. Nuclear Regulatory
Commission, Cleveland Electric Illuminating [CEI] continues to monitor
the seismic activity in a restricted region of Northeastern Ohio,
encompassing the lccale of the Perry Nuclear Powei Plant, two deep
injection wells operated by CALHIO, and the epicentral area of the
January 31, 1986 eaithquake, This seventh Quarterly Report covers the
period from April 1 to June 30, 1988. An update of the CALHIO
volumetric injection data is also provided in Appendix A.

SEI"MIC_NETWORK

During this period, the Automated Seismic Telemetering and Recording
System [AUTOSTAR], fully descrihed in the third Quarterly Report, has
performed in a reliable manner. The availability of all of the field
stations “ring this quarter was 87%, slightly less than in the past,
due to so accidental damage to two zemote station digitizing units
and several .rief losses of transmission on the ANT telephone line.
Despite these oroblems, CEI's monitoring capabilities of the corridor
between the injection wells and the January 31, 1986 epicentral area
was not reduced since the three closest stations, SCH, FOR, and WIL
remained in operation, and station LEROY of John Carroll's network,
very near to CEI station RAD, is an excellent back-up. Figure 1 shows
the CEI station locations around the area of interest.

OBSERVED SEISMICITY

Epicentral Area of January 31, 1986

There was no earthquake activity within the epicentral area during the
present quarter. The last event occurred on February 12, 1987,

e ] o

Weslor Seophysicol



3.2 The Corridor Between the January 31, 1986 Epicenter and the Injection
Wells

During this quarter, there was no seismic activity observed in the
corridor, the primary area of interest. This conclusion is based on
the routine review of all the events that triggered the digital
system, and also a visual scanning of all the analog recordings from
the five stations. The cumulative seismicity map will be reproduced;
table 1 gives the complete list of microearthquakes recorded up to
this date in the corridor., The last event within the corridor
occurred on February 12, 1987.

3.3 Other Events Recorded by AUTOSTAR

During the period covered, AUTOSTAR triggered on several local and
regional quarry blasts. It also recorded digitally one
microearthquake on April 20, and four others on June 27, 1988, all of
them originating outside the CEI network to the northwest.

On Saturday May 28, at 16:18:28 (U.T.), Autostar recorded an event
from the coal mining area in the vicinity of Zanesville, Ohio. The
signature of this event was almost identical to that of many mine
blasts known to occur in that region. Possibly because it occurred oa
a Saturday, was larger (Mc = 3.4) than usual and was recorded by many
stations of the USGS net, it was temporarily identified as an
earthquake in southern Ohio and released to the Press as such,
Figures 2A and 2B compare this May 28, 1988 event with one from April
16, 1988, also on a Saturday. At present, its nz2ture has been
relabeled as "probable explosion”, in the Preliminary Determiration of
Epicenters, Bulletin #22-88 (June 23, 1988). Coordinates gi‘en are
39.754N, 81.613W. As stated, CEI concurs with this label of a
probable explosion.
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On April 20, 1988 a small microear’' wuake (Mc = 1.4) triggered
AUTOSTAR at 16:51:25.52 (U.T.). After exchange of data, the John
Carroll University Observatory calculated a preliminary solution
placing the epicenter offshore, north of Mentor Headlands.

On June 27, AUTOSTAR recorded a short microearthquake sequence. The
main shock and three of its aftershocks were large enough to trigger
the digital system; two other smaller aftershocks were only visible on
a few of the analog s:ismograms. The estimated coda magnitudes were:
2.8, 0.2, 1,7, - 0.1, 1.3 and 0.7, Origin times were respectively at
4:46, 4:47, 4:48, 6:55 and 8:29 (U.T.). An "bl; = 2.7 was
calculated from lg-wave amplitudes of the main shock by the Geological
Survey of Canad.. From comparison of the digital files, the main
shock and aftershocks are inferred to have a common source, based on
{dentical first motions and arrival times. With the use of shared
data from the CEI and JCU networks, John Carroll Observatory
calculated a preliminary solution placing the epicentral location
offshore, north of Painesville-on-the Lake. This sequence was
approximately 4.5 miles from PNPP. No seismic triggers (.005g) or
alarms were experienced at the site.

Table 2 presents the solutions obtained by Rev. W. Ott of John Carroll
University. Figure 3 shows the two offshore epicenters, on a
cumulative seismicity map.

4.0 DISCUSSION

The absence of seismic activity during this quarter within the CEI's
network aperture is not unusual, since in the spring and summer of
1986, similar quiescence had been observed. There is still no clear
correlation between observed micro-seismicity within the net and the
injection data.

The occurrence of low level activity outside the CEI network,
including offshore, 1is consistent with the historicel pattern of
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seismicity. The April 20, 1988 microevent is not considered related
to the deep injection well located east of Fairport Harbor, because of
the separation distance. The possibility of a salt mine subsidence or
collapse was considered, in view of the spatial coincidence with
mining operations, but at this cime cannot be verified. The June 27
sequence is not accurately located because of the large station
azimuthal gap to the north. Regardless of the small ERH calculated,
the uncertainty should be considered larger. Efforts to obtain
arrival times at northern stations in Ontario fuiled because of a
time-signal problem experienced on that day at the University of
Western Ontario.

The occurrence of these offshore events {s consistent with the
possible offshore epicentral location considered for the December 3,
1951 earthquake recent.y reexamined (WGC. 1988). In general, the
occurrence of small events in the region is not surprising but normal
within the context of random activity expected in a %ectonic province
type of seismic hazard zoning. This includes offshore events,

5.0 CONCLUSION

The second quarter of 1988 saw no micro-activity in the corridor
monitored by CEI. A small sequence of six events occurred offshkore of
Painesville-on-the-lake on June 27, with the main shock having an Mc =
2.7. This event was not felt and PNPP seismic instrumentation did not
trigger or alarm. A mine blast originating southeast of Zanesville,
Ohio was temporarily identified as an earthquake. Some historical
events may have been similarily mislabeled.
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