STATUS REPORT ON THE
INVESTIGATION OF THE DEWATERING SYSTEM
OCTOBER 27, 1978

1. TINTRODUCTION

The purpose of this report is to document the status of the investigation
and actions being performed on the dewatering system at the San Onofre
Units 2 and 3 construction site. This report provides a summary of work

accomplished during the month of September 1978.

IT. STATUS OF DEWATERING WELL INVESTIGATION

The status of each well is summarized in Figure 1 (recent work shaded in
yellow). Wells 1, 2, 3A and 9 have been demobilized by filling with con-
crete after verifying that no cavities exist, Demobilization work at
Well 8 has been completed and documented. Investigative work has been
done on Wells 3, 5, 6 and 7 (shaded in yellow) during September. The
analysis of the Well 3 seismic cross hole survey has been completed and
is documented herein. 1In addition, work is progressing on the three-

dimensional stick models for Dewatering Wells 6 and 7.

No further work has been done on Wells 4 or 10 during September 1978,
although planning for a cross hole seismic survey at Well 4 is in pro-
gress. Because Wells 11 and 12 are outside the site area, no work was
completed or is planned for these wells. The paragraphs that follow
include: summaries of work completed and planned for Wells 3, 5, 6 and
7; the observations of the settlement observation monitoring program; and

a progress report on completion of the models,

WELL 3

The data from the cross hole seismic survey of Well 3 has been reduced
and analyzed to evaluate this procedure for cavity detection. These
data were obtained using four 200-foot holes, the locations of which are

shown in Figure 2. Three holes were instrumented with receivers while
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the fourth hole was instrumented with the seismic source. The survey
was performed four times using a different hole as seismic source for
each array. The seismic array (one source hammer and three geophone
receivers) was raised levelly in 5-foot increments from a depth of 195
feet to 30 feet. Hammer blows were made in both the upward and downward
direction to facilitate the recognition of the shear wave by inspecting
the polarity reversals on the data records. Detailed analysis of these
records indicates that the combination of arrival times, periodicity of
various parts of the records, and wave form can be used as a conservative
method to detect cavities. The procedure will be further confirmed by
the use of a frequency analyzer on cross hole seismic surveys planned in
conjunction with the deep drilling exploration of Wells 4 and 5. Results
of this technique will be submitted in report format at the conclusion

of this confirmation work.

WELL 5

To aid in locating drill holes for the proposed cross hole survey at
Well 5, a gyroscopic survey to determine well drift was performed on
the 1l4-inch diameter well casing on September 19, 1978. Depth of the
survey was to 130 feet as the l4-inch casing is filled below 140 feet.
Based on the drift of the well and the results obtained in the analysis
of the cross hole seismic survey of Well 3, four deep exploration holes
have been located as shown on Figure 3. The program includes two angle
holes, 5B-1 and 2, sloping under the electrical tunnel and two vertical
holes, 5B-3 and 4, to complete the pattern. As of October 1, the
vertical holes were drilled to a depth of 200 feet and 4-inch diameter
PVC was grouted in place. These two drill holes encountered only

native San Mateo Formation.

WELL 6

Three additional holes have been proposed in the deep exploration

drilling program to supplement the 18 holes documented in the May to

August Status Report dated September 21, 1978. The locations of these
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holes (6B-19, 20 and 21) are shown on Figure 4. To date, 6B-19 has been
completed to 190 feet and work is in progress on 6B-20, The drift of
6B-19 was not determined because the drill rods became stuck in the hole

while attempting to drill from 190 to 200 feet.

Boring 6B-19 encountered San Mateo Formation from 10 feet to 78.5 feet
and from 120 feet to 190 feet., Disturbed material was encountered from
78.5 feet to 120 feet, Within the disturbed material PVC cuttings were
encountered between 103 and 110 feet which suggests that another drill
hole was encountered, and well gravel was encountered in the sample taken
at 116 feet, A preliminary evaluation of these findings suggests that
this boring encountered a slight enlargement of the well bore which may
have formed during the construction phase. Based on these and other data
from the exploration/grouting program, a preliminary interpretation of
the bottom of the well bore and direction of drift of the well has been
made and is shown on Figure 4. A summary of the logs of borings completed

to October 1 is presented in tabular form in Figure 5.

Documentation of the additional deep exploration drill holes will be
provided in subsequent progress reports and in the final report on the

deep exploration drilling program at Well 6.

As reported in the August Status Report dated September 21, 1978, the
exploration/grouting program at Well 6 started on July 25, 1978. Through
September 1 a total of 2980.5 lineal feet of Stage 1 holes were drilled.
From September 1 through October 1 an additional 2605 lineal feet of
Stage 1, 2 and 3 holes were drilled as indicated by the following:

STAGE TOTAL HOLES LINEAL FEET
1 13 1275
2 11 1240

3 1 90

Included in the Stage 1 holes are two holes which were abandoned due to

drilling difficulties and replaced by adjacent holes.
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Of the 25 holes completed during September, 19 have been grouted. A total
of 84.5 bags of cement have been injected into these holes. Completion of

the exploration/grouting program is anticipated during October.

WELL 7

The deep exploration drilling program has been completed at Well 7. 1In
addition to the 18 holes completed during July and August, 12 additional
borings (consisting of a total of 1850 lineal feet) were drilled during
September to reduce overall closure spacing around the buried utility

duct banks. Three of the 12 drill holes were terminated between 10 and

20 feet due to drilling difficulties or encountering utility ducts.

The locations of the 37 deep exploration holes are shown on Figure 6.

A summary of the logs of borings is presented in tabular form in Figure
7. Of the nine borings completed during September to the design depth
of 200 feet, four (7B-19A, 7B-22A, 7B-24 and 7B-26) have encountered
native material below 13 feet in depth. The maximum depth at which
disturbed material was encountered in these borings was 145 feet in
Hole 7B-20., The N-value of the material in this disturbed interval
(140 to 145 feet) is 48 blows per foot which is considered dense sand.

Review of the data from the deep exploration drilling program is in
progress, Additional documentation will be provided in the final

report on the deep exploration drilling program at Well 7.

On September 30 and October 1 an area slightly larger than the approxi-
mate cavity outline at Well 7 was excavated to a depth of between 3 and
10 feet below grade. The purpose of the excavation was to expose the
buried utility ducts and allow for the installation of PVC pipe as a
guide surface casing during the exploration/grouting program. The area
was then backfilled with fill-crete, a sand-cement-pozzolan mix, which
will serve as a grout cap during the exploration/grouting program. A

total of 46 access pipes (4-inch diameter PVC) were installed and 256.5

yards of fill-crete backfill was placed.




III. RELATED ACTIVITIES

SETTLEMENT OBSERVATION PROGRAM

A settlement observation monitoring program is being used to monitor the
settlement of structures or components which are founded above or around
those dewatering wells which have not been investigated and demobilized

to date. The settlement monitoring system involves 43 observation points,
31 of which have been installed to date. Most of the observation monuments
not yet installed will be located on the Unit 3 Electrical Tunmel and Tank
Building when these structures are completed. For reference, Figure 8 is
included to show the physical location of the various settlement observation

monuments in current use,

A review of the settlement observation data indicates that no significant

movement has been observed to date.

THREE-DIMENSIONAL STICK MODELS

Construction of the three-dimensional stick models for Wells 6 and 7 are
in progress. Most of the work has been completed on the portion depicting
the work performed prior to the deep exploration drilling program. The
second stage will be developed as information is obtained from the deep

exploration drilling and exploration/grouting program.

IV, SUMMARY

Work is in progress in the investigation/demobilization of Wells 5, 6
and 7. To date, the deep exploration drilling program at Wells 6, 7 and

8 has not encountered any cavities below a depth of about 140 feet,

Drilling has started for a cross hole seismic survey at Well 5 after the
successful use at Well 3 to demonstrate cavity detection. Additional
holes are being drilled in the deep exploration drilling program at Well
6 to define the well location at depth. The exploration/grouting program
at Well 6 is continuing with Stage 2 (angle) holes and Stage 3 (check)

holes. The deep exploration drilling program has been completed at

Well 7 and the area prepared for the exploration/grouting program.




Three drill rigs are currently involved in the deep exploration drilling
and exploration/grouting programs. Figure 9 summarizes the projected
schedule for completion of the balance of the investigation/demobilization

work. The NRC will be notified of the specific dates when production

grouting will commence at Well 7.
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