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REPORT ON
EXPLORATION/GROUTING PROGRAM
- DEWATERING WELL NO. 7

SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3
BECHTEL JOB 10079-003

1.0 INTRODUCTION
Discovery of a cavity at Dewatering Well No. 6 during demobilization opera-
tions prompted investigation of the balance of the other wells in the De~

watering Well System. Results of this investigation revealed the existence

of a similar cavity at Well No. 7.

This report presents details of the Exploration/Grouting Program completed
at Dewatering Well No. 7. It describes the procedures used in the program

and the subsurfaée conditions at Well No. 7 after completion.

Geotechnical personnel carried out the technical tasks in two steps. Step
1 consisted of drilling 142 Stage 1 and 2 holes to determine the extent of
the cavity and .to determine the characteristics of the cavity infill mate-.
rials. Step 2 consisted of pressure grouting the holes drilled in Step 1

to £ill all possible areas of open cavity and penetrate loose sands. Check

" holes were drilled during the latter period of Stage 2 drilling to verify

the completeness of the program.

2.0 BACKGROUND _

Dewatering Well No. 7 is located adjacent to the Unit 3 Auxiliary Building

as shown on Figure 1. In February 1975, following approximately seven

months of operation, Well No. 7 became inoperable due to sand and gravel

clogging the pump bowl. An investigation of the well indicated that the x
lower 96 feet of the casing was filled with sand and gravel and that the

casing was corroded. The data available at the time implied that this

situation was limited to Well No. 7, and therefore, the decision was made

to put the well back into service. The well was cleaned and a new 10-inch

diameter casing was placed inside the existing l4-inch diameter casing.

The well was then put back into operation.




Demobilization procedures were establisbed for the dewatering wells early

in the operational phase of the system. By April 1977; demobilization had
been completed on Wells No. 4, 5 and 8. During demobilization of Well No. 6
in May 1977, the gravel pack around the annulus of well casing subsided
when attempts were made to compact the sand backfill prior to capping the
well. This prompted an investigation of the other wells to determine if

similar conditions existed at these wells.

Investigation at Well No. 7 included attempts to clean out the well casing.
Removal of sand frqm the well was discontinued due to the caving conditions
encountered in the hole. A video scan of the casing was made and a total

of 30 auger holes were drilled to explore the region around the well bore.

A cavity around Well No. 7 was identified from this investigation. 1Initial
results of this investigation showed that the cavity extended in a nofth—

west-southeast orientation. The upper portion had been emptied by the air-
lift operations, including an area above the water table northwest of the _
well. This open area extended to within a few feet of the surface and pre-
Qented further work in this area until the cavity could be stabilized. The

results of these initial investigations have been discussed with the NRC and

described in monthly status reports.

In April 1978, sand was placed around the well casing and a total of 48.5
cubic yards of grout (site batch plant mix G-3) were placed by tremie method
in six auger holes (five drilled as grout access holes and one drilled

prior to grout‘emplacement), in order to fill the open portion at the top

of the cavity, and to stabilize the area prior to further investigative
work. Two auger holes were drilled after gréut placement on the east side
of the well to check the extent of the grout travel. The .cavity adjacent

to the Auxiliary Building was then removed and the cavity backfilled with

sand. This was followed by seven additional grout check holes east of the

well bore.

A total of ten additional exploratory holes were rotary drilled adjacent
to and under the Auxiliary Building. The purpose of these holes was to

determine the extent of the cavity adjacent to and under the Auxiliary

Building, and for grouting purposes. Six of these holes were pressure

grouted with a total of 356 bags of cement placed.




A deep boring program similar to that done at Wells No. 6 and 8 followed
this initial work. A total of 37 holes were.drilled, of which 26 provided
the information necessary to establish the extent of thé cavity near the
well. The remaining holes were terminated at depths of less than 20 feet
due to drilling difficulties or obstructions encquntered during drilling.
On completion of drilling of each hole, grout backfillvwéé placed by tremie

method. A total of 811 bags of cement were placed during the Deep Explora-

o

tion Drilling Program.

Data from these holes and the data from the éuger drilling established the
maximum drilling depths for the initial exploration/grout holes. The details
of the deep boring program are documented in a separate report entitled

Deep Exploration Drilling Program - Dewatering Well No. 7.

3.0 SUMMARY

The objectives of the Exploration/Grouting Program were to define the 1limits
of the cavity around the well, to fill any existing areas of open cavity

with grout and to inject grout into the loose sand. A total of 142 holes
were drilled and 1305 bags of cement was placed during the program. The
results of the drilling and sampling indicate that the cavity is a linear
feature trending northwest-southeast, becoming deeper toward the well bore.
It is filled with loose to dense sand and grout; no open cavity was encountered
by any boring during the program. A series of angle holes drilled under the
Auxiliary Building and three vertical holes drilled inside the Auxiliary
Building defined in-place San Mateo Formation directly.under the building,
and a very narrow zone of disturbed material a short distance below the
structure. The top of the zone is located from 9 feet (Elevation -8 feet)

to 26 feet (Elevation -25 feet) verticélly below the base of the structure
and extends no more than 9 feet beneath the edge. It becomes narrower with
‘depth beneath the structure, from a width of 4 feet at Elevation -10 feet to
less than 1 foot at Elevation -30 feet.

4.0 CONCLUSIONS

The following conclusions can be drawn from results of the Exploration/
Grouting Program:
A. The sand filled cavity is a northwest-southeast trending feature

extending out from the well bore. It varies from a maximum of 18 feet




wide at foundation grade (Elevation 0) to less than 2 feet wide at
maximum depth of 90 feet below foundation grade (Elevation -90).

B. Data obtained from angle holes drilled beneath the Auxiliary Building
revealed the existence of a very narrow finger of disturbed sand under
the edge of the structure. . Vertical holes drilled inside the building,
placed to intersect the projection of the disturbed zone, encountered
only native San Mateo Formation. |

C. The cavity is filled with loose to dense sand and grout and contains

no areas of open cavity. This conclusion is based on 139 borings within

a small area of about 1000 square feet.

D. Significant grout takes and extensive grout travel and communication
between holes demonstrated good'grout penetration through the cavity
region.

E. The pressure grouting injected lenses and dikes of grout and resulted '

in a slight densification of the loose sand.

5.0 DRILLING AND GROUTING

Prior to starting the drilling operations, excavation was done to expose
and locate the numerous buried utility lines existing in the area around
the well bore, and to accommodate placement of a surface grout cap. Exca-
vation depths varied from approximately 3 feet to 12 feet. After locating
the buried utilities, 4-inch diameter PVC pipes extending from the bottom
of the excavation to the ground surface were placed to permit access for

later drilling. The excavation was then filled with a sand-cement-pozzolan

slurry mix (Fillcrete) which served as a grout cap to reduce surface leakage.

The Exploration/Grouting Program consisted of two drilling and grouting

stages. Stage 1 holes were drilled in and around the existing cavity to
determine its depth and lateral extent. Stage 2 holes were drilled after
most adjacent Stage 1 holes were completed to close out the grouting pro-
gram and to check completeness of the grouting. Holes were drilled on a
grid system set up parallel to the plant grid system. The original Stage 1
hole locations, shown on Figure 2, were based on the cavity as defined by
prior exploration and were designed to confirm the cavity boundary. Hole
locations were also dictated by the undérground utilities. Locations of

Stage 2 holes were based on the configuration of the cavity interpreted




from the Stage 1 borings. Modification of the Stage 1 pattern was made as
more information was obtained during the Exploration/Grouting Program.

From prior exploration, it was assumed that a zone of disturbed sand might
extend under the Auxiliary Building. 1In order to investigate the area under
the building, a series of Stage 1 angle holes were drilled under the bullding
and three vertical holes were located inside the bu11d1ng All holes were

pressure grouted with a cement grout mixture.

5.1 Drilling Methods and Materials

A SlmCO 4000 hydraullc rotary track-mounted rig was used to drill both
vertlcal and angle holes. A CME modified hydraullc rotary drill was used
to drill vertical holes. 1Inside the Auxiliary Building, a CP-65 air rotary

drill was used to drill the vertical holes.

Exploration/grout holes were drilled‘using rotary drilling with Revert

as a drilling fluid. Holes were advanced either by tricone bit, drag bit,
or by carbide bit attached to BX or NX casing. Where éampiing of grout

ﬁas required, a diamond core barrel was occasionally used. Holes were
advanced through the concrete base slab inside the Auxiliary Building us1ng
a diamond core barrel. Hole size varied from BX to approximately 4-1/4-
inch diameter. Several holes, stopped prematurely due to drilling diffi-
culties, were backfilled with sand or tremie grouted and a replacement
hole drilled.

5.1.1 Stage 1 Holes - East of Auxiliary Building In and Around the Cavity
Region
A total of 115 Stage 1 holes were drilled in the cavity region and adjacent

to the Auxiliary Building to determine the lateral and vertical extent of
the disturbed sand sdrrounding Dewatering Well No. 7, and to grout any

areas of open cavity or loose sand encountered.

Several of these Stage 1 holes were angled to drill under utilities and to
determine the extent of disturbed sand east of the roadway where access for
vertical drilling was limited. Locations of the holes drilled in the Ex-

ploration/Grouting Program are shown on Figure 3.




5.1.2 Stage 1 Angle Holes - Adjacent To and Under Auxiliary Building

A total of 24 Stage 1 angle holes were drilled and grouted adjacent to and
beneath the structure. Angles ranged from 58 to 87 degrees from horizontal.
The purpose of these ﬁoles was to define the limits of disturbed sand beneath
the Auxiliary Building. Gyroscopic surveys were performed on all completed -
angle holes to check hole drift (refer to Appendix'A).. Three of these holes
were stoppéd prior to reaching planned depth because of obstacles encountered

while drilling.

5.1.3 Stage 1 Vertical Holes - Inside the Auxiliary Building

Three holes were drilled through the concrete base slab inside the Auxiliary
Building to further define the limits of the disfurbed sand beneath the
building structure as projected from angle hole data. These holes are from
2.3 to 7 feet froﬁ the interior wali, measured along a perpendiculaf ﬁo

the east wall. A gyroscopic survey was performed on one of these holes to
check hole drift, and results are shown in Appendix A. The three holes

drilled encountered San Mateo Formation.

5.1.4 Stage 2 Holes

A total of 24 Stage 2 holes were drilled and grouted following completion

of adjacent Stage 1 holes. These were done to complete closure of the
groutiﬁg program and to check the completeness of the program. Locations
and depths were determined from the previously drilled grout holes. Several

of these holes were angled to avoid utilities.

5.2 Sampling
Sampling was done to differentiate disturbed sand from native San Mateo

Formation. Standagd Penetration Tests (SPT's) using a 2-inch 0.D. split—
spoon drive samplef Were performed according to ASTM D 1586 (74) at 5-

foot intervals in most Stage 1 holes and all Stage 2 holes. Several Stage

1 holes wefe sampled at 10-foot intervals. Sampling of holes angled at

less than 60 degrees consisted onlybof visual inspection of drill cuttings
and observation of drilling characteristics énd penetration rates, because
the angle was too shallow to allow free fall of the drive hammer. Therefore,

no SPT's could be conducted.




A log of each hole was made‘bj the geolo&;sf supervising the drilling.
Data recorded included: depths and‘blow counts of SPT's; descriptions i
of subsurface materials; drilling characteristics; rate of penetration; cir-
culation loss; and any unusual difficulties encountered during the drilling.
Samples were inspected and classified as soon as they were recovered ffom

the sampler, and were placed in plastic bags for storagel

Graphic logs of all holes are shown in Volume II, Appendix B. SPT results
(Figure 4) for all samples in disturbed sand in the cavity area illustrate

that the materials. encountered varied from 1bose to dense sand.

5.3 Grouting Method and Materials

Upon. completion qf the drilling, each hole was pressure grouted. Equipment
used in the grouting program consisted of a Moyno 3-L-10 pump, a hori-
zontal‘paddle—type‘mixer, and an 11 cubic foot capacity hold-over tank
 with vertical center shaft paddle. The grouting system provided continuous
circulation of grout from the mixer tanks to the hole. A pressure, gauge
waé locatedvat the top of the hole to monitér grout pressure at the hole;

and was frequently checked for accuracy.

The grout mixes varied from 3:1 to 3/4:1 water-cement ratio by volume.
Intraplast-N was used as an additive at a quantity of one peréent by
weight of cement to increase flowability and decrease shrinkage of the

grout. Sand was not used in the grout program.

Grouting pressures measured at the top of the hole ranged from 10 to 60
psi. Most holes were grouted at 45 to 50 psi maximum pressure. Pressures
were kept in this range to prevent damage to adjacent structures and also

to help minimize surface leakage.

- The grouting procedure for holes outside the Auxiliary Building involved
several steps. After completion of the drilling of each hole, 1-1/2-inch
diameter PVC was installed to the bottom of each hole. Slotted PVC was
used to within 10 or 20 feet of the top of each hole and solid PVC used
to the top of the hole. A 10-foot 1ength of 3~inch diameter PVC was then

placed in the top of the hole and sealéd at the surface with grout. Holes

i
i




‘along the electrical ducts where 4-inch PVC plpe had been installed required

no 3-inch PVC. The grout connection was made directly to a threaded coup-

ling. An example of a typical exploration/grout hole is shown on Figure 5.

Grouting of the holes inside the Auxiliary Building 1nvolved placing 1- 1/2- '
or 2-inch diameter slotted PVC in each hole from the bottom of the hole

to the bottom of the concrete base slab. A 3- -inch diameter threaded pipe
nipple was sealed and bolted to the concrete base slab and the grout

connection was made directly to the threaded pipe (see Figure 6).

Immediately prior to grouting, the hole was washed of Reveft by - placing

a hose to the bottom and flushing with water and Fast-Break, an additive
used to break down the Revert drilling fluid. The hole was then pressure
grouted to refusal from the top in one stage. Refusal was determined to
occur when the hole accepted one-half cubic foot of grout or less in five
minutes with a steady pressure maintained on the gauge. In some holes
where surface leakage occurred, the grouting was stopped prior to reaching
refusal and the hole backfilled with 1:1 grout. A replacement hole was

added where this occurred.

6.0 RESULTS OF THE EXPLORATION/GROUTING PROGRAM A
The'configuration of the cavity and characteristics of the cavity fill mate-
rials were determined from the 142 exploration/grOuting borings and the 80

exploration borings previously completed at Well No. 7.

6.1 Cavity Definition

The cavity is a northwest-southeast trending feature extending approximately |
42 feet northwest and 34 feet southeast of the well bore. West of the well,
it varies from a maximum of approximately 16 feet wide at foundation grade

(Elevation 0) to less than 2 feet wide at its deepest p01nt Elevation -90
feet. '

Disturbed sand was found to extend beneath the Auxiliary Building. The
limits of the disturbed sand were defined by angle and vertical drill
holes. It consists of a narrow, steep—sided feature extending approx1mately

9 feet beyond the east wall of the Auxiliary Building. The maximum width




of the disturbed sand under the building is appréximately 4 feet, about 10

feet below building foundation gréde (Elevafion 0). The disturbed sand is less
than one foot wide at its deepest point, Elevatién -30 feet. The only sam-
ples of disturbed sand found under the structure were obtained in angle

holes. The three vertical holes drilled within the building structu;e.
encountered no diéturbed sand, which supports the conciuéion that the feature
is of extremely limited dimensions. An isometric drawing (Figure 7) dis-

plays the area adjacent to and under the Auxiliary Building.

East of the well bore, the cavity width varies from a maximum of approxi~- |
mately 16 feet at foundation grade (Elevation 0) to less than 2 feet at

its deepest point, located close to the well at Elevation -90 feet.

Dimensions of the cavity as shown above were determined from a contour map
of the top of native San Mateo Formation (Figure 8) constructed from the

- deep boring and exploration/grout hole drilling data. They reflect the
deepest extent of disturbed sand found in the borings. 1In several holes,
undisturbed San Mateo Formation was encountered between zomes of disturbed
sand, an effect caused by the drill hole passing through the irreguléf,
undulating walls of the cavity. Therefore, the contours show the total zone
as disturbed.' Cross—-sections (Figure 11) and isometric drawings (Figure 9)
have beén prepared to show the cavity definition. Figure 10 shows the
locations of all section lines. Except for the immediate area surrounding
the well bore, and several small, isolated patches of disturbed sand en-
countered in several drill holes, the average maximum depth of disturbed
sand is approximately 30 to 40 feet below foundation grade (Elévation O).

This is displayed on the geologic Section A-A' (refer to Figure 11).
A stick model of the Deep Exploration Drilling Program and the Exploration/
- Grouting Program was constructed to illustrate the cavity in a three-dimen-

sional view. Photographs of this model are included in Volume II, Appendix D.

6.2 Materials in the Cavity

The cavity around Well No. 7 is filled with disturbed sand, sanded grout
(G-3) placed by tremie method, Portland cement grout placed during the

initial pressure grout program, Portland cement grout placed during the




Deep Exploration Drilling Program and Portland cement grout placed during

the Exploration/Grouting Program.

No areas of open cavity were encountered during the Exploration/Groutiﬁg
Program. This was determined by observation of drill rates, drilling

fluid circulation,‘SPT's-and inSpectidn of samples. Only grout and dis-
turbed sand was encountered in the cavity. The sand fill in the cavity

varied in density from loose to dense.

- 6.3 Grouting

During the Exploration/Grouting Program, a total of 1305 bags of cement
were placed. Data relating to the Exploration/Grouting Program and grout

logs are shown in Volume II, Appendix C.

Prior to the Exploration/Grouting Program, a total of 356 bégs of cement
were placed in six grout holes drilled adjacent to and under the Auxiliary

Building and a total of 811 bags of cement were placed during the Deep.

"Exploration Drilling Program.

Grout communication frequently occurred between holes during the Explora-
tion/Grouting Program. Grout travel between holes ranged from several

feet to over 40 feet. The number of holes communicating together at any

one time during grouting ranged from 2 to 13 holes. A list of communi-
cating holes is included in Volume II, Appendix C. .Some surface leakage also

occurred during grouting. Figure 13 shows surface leakage and the paths of

communication among holes.

Cummulative grout take versus total holes grouted has been plotted on Figure
14. This does not include the three holes drilled inside the Auxiliary
Building. As shown, grout take for the last 30 holes, which represents
approximately the last two weeks of grouting, is very low. An appreciable
decrease in grout take.is indicative of the effectiveness of the earlier

grouting.

No areas of open cavity were encountered in any of the exploration/grout

holes. Some lenses of Portland cement grout were found in several of the

10




holes. After all grouting was completed an excévation -adjacent to the
Auxiliary Building was made to remove uncompacted sand. f111 which had been
placed prior to the grouting and Deep Drilling Program. The excavation
extended to about one foot above the water table (Elevation +6 feet). The
side slopes of the excavation were carefully inspected, mapped and photo- |
graphed by a Bechtel geologist prior to backfilling the excavation with

192 yards of Fillcrete. During the mapping, Portland cement grout seams

1l to3 inches wide were found scattered through the sand. Locations of

these grout seams are shown on Figure 15.

An iéopach map (Figmre 12) defining the thickness of G-3 and Portland

cement grout placed in the cavity and an isopach‘map (Figure 16) defining

.the thickness of disturbed sand below Elevation +30 feet was constructed.

A planimeter measurement was made of these maps and also of the contour

map of the top of the San Mateo Formation. A total of 115 cublc yards

of grout was determined from the grout isopach map} The total amount

of disturbed sand calculated from the disturbed sand isopach map was 406 cmbic

yatds.

7.0 SUMMARY OF FOUNDATION CONDITIONS
Results of the Exploration/Grouting Program show the total amount of
disturbed sand remaining at the conclusion of the program below grcund

surface (Elevation +30 feet) is less than 310 cubic yards.

The cavity is conflned to a narrow linear zone trending northwest- SOutheast
from the well. A very narrow zone of disturbed sand extends under the

edge of the Auxiliary Building. Vertical holes drilled from 2.3 to 7 feet
from the interior wall of the building and encircling the indicated cavity

region did not encounter any disturbed material.

The drilling encountered no areas of open cavity. The cavity fill materials

consist of loose to dense sand, G-3 grout or Portland cement grout.
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3" or 4" PVC PIPE ADAPTER FROM PVC
MINIMUM 10' LENGTH; TO GROUT LINE (THREADED)

THREADED AT TOP

i

A aT AT A A A AN
A - Y L. S 6.a AT IA L

. GROUND SURFACE

FILLCRETE 10" or 20' LENGTH

SOLID | 1/2" @ PvC

L)

N

v

172" @ PERFORATED PVC
PERFORATIONS ARE 5/16" @
'AND AVERAGE 24 /ft. OF PVC

* {1 *—DRILL HOLE

NOTE

I. Four inch PVC shall be
embedded in Fillcrete

2. Three inch PVC shall ‘be
sealed with Five-Star grout

NN

* BOTTOM OF HOLE

after hole has been drilled.

UNITS 2 & 3
BECHTEL CORPORATION | ’ LO.NO. TsAN ONOFRE NUCLEAR GENERATING STATION
ENGINEERS & CONSTRUCTORS . FLE EX PLORATION/GROUTING PROGRAM
LOS ANGELES. CALIF. WELL NO. 7
JOB NO. DATE APPROVED . FIGURE

TYPICAL EXPLORATION GROUT HOLE

SOUTHERN CALIFORNIA EDISON COMPANY
SCALE N.T. S. LOS ANGELES. CALIF.
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STEEL PLATE SEALED.
AND BOLTED TO FLOOR
SLAB

PIPE ADAPTER FROM PIPE NIPPLE
TO GROUT LINE (THREADED)

4

> a b L
-q M ) . i . .
2NN/ - )

\ f—-I"-Ij,/:ds @ PIPE NIPPLE (THREADED AT TOP)

—Elev. £ 9.5t -
V. b :

BOTTOM OF CONCRETE SLAB
Elev.t 0.5 ft,

I.5'0R 2" @ PERFORATED PVC
5/16"@ PERFORATIONS (MINIMUM)

l 77N

DRILL HOLE

EXPLORAT ION

- BOTTOM OF HOLE

GROUT HOLE

AUXILIARY  BUILDING UNIT 3

BECHTEL CORPORATION
ENGINEERS & CONSTRUCTORS
LOS ANGELES. CALIF.

JOB NO. DATE APPROVED

10079-003FEB.1979,
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GROUT HOLE-AUXILIARY BUILDING
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@78'3 Deep Exploration Drill Holes showing drift.
)

O™ Hols dilled for provious exploration.

GROUT HOLE SYMBOLS

A Primary
D Secondary
O Exploration - Inside Auxiliary bidg. elev. 9.5t

S

X
Py

C48 ‘\‘\
'e) A~

‘ o 4;‘ g
/A

NOTE:

1. Contours obove elevotion 1,01t include cavity
fill sond,di: bockfill, ted bockfill

’
and native Son Mateo Formaotion.

2. 30 ft contour coincides with approx. elevation
of bottom of building concrete bose slab.

N

SCALE IN FEET
NOTE:
Ground surface dotum is ot 30 fi. above M.L.LW.
Dotum EL. 0.00 . ML.LW. is—2.66ft. M.S.L.

Contour interval 101, .
UNITS 2 & 3
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DEWATERING
WELL NO. 7

EXPLANATION OF SYMBOLS

Fillcrete

°\:°o"o
o201 Backfill

Concrete

Disturbed

sand

Grout (undiff.)

sand

Disturbed  backfill

San Mateo Formation

\ ot Top of San Mateo Formation as shown

on contour map {figure 8)
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Backfill sand

Grout (undiff.)
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Disturbed sand

San Mateo Formation

Disturbed backfill

Top of San Mateo Formation according to
the contour map (figure 8)

NOTE: For location of section blocks,see Fig.9
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projection off plane of section.

intersection of angle hote into plane of section.

Top of San Mateo Formation as shown on contour map

(Figure B )

SECTION

A-A'

Notes:
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I. For location of section see figure 10.

2. Hole depths plotted are corrected for verticafity.
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EXPLANATION

@78_3 Deep Exploration Drill Holes showing drift.
o )

O ™2 Hole drilled for previous explordtion.

GROUT HOLE SYMBOLS

A Primary

E] Secondary

(O  Exploration - Inside Auxitiary bldg. elev. 9.51t.
NOTE:

Contours represent gravity grout
and pressure grout.

n 2 3 4
SCALE IN FEET

NOTE:
Ground surface dotum is of 30 f1. above M.L.LW.
Dotum EL. O.00 ft. M.L.L.W. is —2.66ft. M.S.L.

Contour interval 10ft, ~
UNITS 24 3

SAN ONOFRE NUCLEAR GENERATING STATION

FIGURE
12

EXPLORATION /GROUTING PROGRAM
WELL NO. 7

ISOPACH OF GROUT THICKNESS

SOUTHERN CALIFORNIA EDISON COMPANY

SCALE _AS SHOWN LOS ANGELES. CALIF.
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EXPLANATION

B-
@ 78-3 Deep Exploration Drill Holes showing drift.

o
O 74-2 Hole drilled for previous exploration.

GROUT HOLE SYMBOLS

A Primary
D Secondary
(O Exploration ~ Inside Auxiliary bidg. efev. 9,541,

— Lines show poths of grout travel
«ss. between holes

Area of surfoce leakage.Hole from
which leakage occurred as [ndicated

LN

&
<,

SCALE IN FEET

NOTE:
Ground surface dotum is of 30 fi. above M.L.LW.
Dotum EL. O.00ft. M.L.L.W. is —2.66 1. M.S.L.

UNITS 2 & 3

SAN ONOFRE NUCLEAR GENERATING STATION

FIGURE
13

EXPLORATION /GROUTING PROGRAM
WELL NO. 7

PATHS OF GROUT COMMUNICATION

SOUTHERN CALIFORNIA EDISON COMPANY

SCALE AS SHOWN LOS ANGELES. CALIF.
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400

200
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0 | 20 40 60 80 100 120
TOTAL NUMBER OF HOLES GROUTED

NOTE: The 3 holes drilled inside the Auxiliary Building
are not included in the total shown.

UNITS 2 & 3
BECHTEL CORPORATION | JO.NO. 1 gaN ONOFRE NUCLEAR GENERATING STATION
ENGINEERS & CONSTRUCTORS . FILE EXPLORATION/GROUTING PROGRAM
LOS ANGELES, CALIF. . ' WELL NO. 7
w8 N0, [oaTE [ apeRovED | FISUREL  CUMULATIVE GROUT TAKE
| 10079-003| FEB. 1979 14 SOUTHERN CALIFORNIA EDISON COMPANY
{ ) scALE N.T.S. ) LOS ANGELES, CALIF.
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BECHTEL CORPORATION
ENGINEERS & CONSTRUCTORS
LOS ANGELES, CALIF,

JOB NO. DATE APPROVED

10079 —003 JAPRIL 1979

EXPLANATION

7B-.
@ 78-3 Deep Exploration Drill Holes showing drift,

i
O

O -2 Hole drilled for previcus exploration.

GROUT HOLE SYMBOLS

A Primary
E] Secondary

O

Exploration - Inside Auxiliory bidg. elev. 3,5 ft,

SCALE IN FEET
NOTE:
Ground surface datum is ot 30 ft. above M.L.L.W.
Datum EL. O.00ft. ML.L.W. is —2.66 fl. M.S.L.

Contour interval tOft.
UNITS 2 & 3

SAN ONOFRE NUCLEAR GENERATING STATION

FIGURE
16

EXPLORATION /GROUTING PROGRAM
WELL NO. 7

ISOPACH OF DISTURBED SAND

SOUTHERN CALIFORNIA EDISON COMPANY
SCALE_AS_SHOWN LOS ANGELES. CALIF.




- APPENDIX A

Appendix A includes results of the gyroscopic multi-shot surveys performed
by Eastman Whipstock during the Exploration/Grouting Program. The computer
printouts of the surveys and directional plots are included for the follow-

ing holes:

A-7 1-15
A-13 3-5
Ap-13.5 Jp-10
B-5 Kp-15
B-13 K-37
B-19 L-16
By-19 M-5
D-5 N-44
D-15 0-11
D-19 0-17
Du-15 Q-21
E-6 Q-47
E-13 Rp-41
E-19 v-27
F£-5.7 W-45
G-5 - | Y-47
H-5 :  AA-47
H-19 . BBp-48
RW-1

The above holes were surveyed to establish direction and inclination,




EECHTEL FOWER CORF.--- WELL 7 $A-7 -——EASTMAN GYRO MULTI-SHOT SURVEY
SAN ONOFKE FOWER FLANT - B |
NORTH FOR THIS SURVEY IS *FLANT NOKTH®» N 57 00 W
DATE: S DECEMEER 1978 |

JOE NO: F-1278-GO289
GYRO SURVEY EY: EASTMAN WHIFSTOGK, INC.

FILE: F141-3
FITT

'VERTICAL SECTION IS IN
FLANE OF EOTTOM HOLE CLOSURE.

RECORD OF SURVEY

ANGLE AVERAGING METHOD

o



BECHTEL FOWER CORF.--- WELL 7 #a8-7

MEASURED DRIFT
LEFTH ANGLE
FEET O
. 4 55

NOETH FOR THIS SURVEY IS5 °FLANT

20, 4 55
40, 4 50
0. 4 45
80, 4 20
100, 4 20

FInAL CLOSURE - LIRECTIOM?
LISTANCE?S? -

==—=EASTMAN

DRIFT

DIFRECTION

N
N
N
N

N

N
&

n {

g2 ¢ uW

g2 .o W

g1 30 W
g1 o U
82 30 W
83 30 W

&1 DEGS

+ 27 FEET

NORTH® »

Sé&

GYRO MULTI-SHOT

TRUE

VERTICAL
LEFTH
FEET

0,00

N 57 00

19,53

39,85

[ T T}
(SR A AV w

772

9?64

MIMS 17

W

SECE W

VERTICAL
SECTION

C
-~

FEET

0,00

1.71
3.+41
.08
& 70

g.27

SURVEY

00111801 00--72
EECTANGULGEA
COORDINGTE

FEET
.00 0.00
0.24 N 1.70
0.48 N 3,38
0.74 N 6,03
0.97 N 663
1.16 N £.18

FAGE NO.
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EECHTEL. FOWER COR]
SaH OHOFRE FOWER

, NORTH
LATE: 12 LECENEBER
JOE NO: F-1278-G0C
GYRO SUFRVEY EY!
FILE: F143-1

FITT

VERTICAL SECTIOH
FLLANE OF EOTTOM

Fom===  WELL 7 $4-1
FLAWET s CH

FOR THIS SURVEY I3
1978
Rt lcH

[tau]

EASTHAN WHIFSTOCK,

S IN

HOLE CLOSURE.,

~ ~EAST AN GYRD MLLOTT -SRDT
TFLAAT NI Trte MY 0D W

INC,

RECORD OF SURVEY

ANGLE AYERAGING METHOD



EECHTEL. FOWER CORF,--- Lebll. 7 #A4-13 ---LASTMAN G/RO MULTI-SHOT SURVEY 01104055

THLUL

MEASUREL -~ LRIFT DRIFT VERTIOAL FE 7 A& i G
LEFTH ANGLE LIRECTION LET TR C ORI I
FEET L M- I FEa 7 FEET

0. 22 45 N 79 W

%)
L)
[
<
<
O
(@]
>

(&)
(e

.NOHTH FOR THIS SURVEY IS "FLANT NOKTH®s N

TE 0 U
15. 22 45 N 79 W 12,834 e B 1.11 ¥
20, 21 45 N 79 W. ZTWT2 11 .45 2.17 N
45, 21 15 N 78 W 41 87 14,78 Z.29 N
&0, 21 1% N 77 W G e 6T 22441 Aché 1

~J
Q

FINAL CLOSURE - DIRECTION: N LDEGS 30 MIils 4% S5ELS U
DISTARCES 22.41 FEET

C‘OOO

LebY

1.27

158,646
21.76

©w ™,
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BECHTEL FOWER CORF:---WELL 7 #Ap-13.5 —-EASTMAN GYRO HULTI-SHOT SURVEY
SAN ONOFRE FOWER FLANT» CA. |

NORTH FOR THIS SURVEY IS °"FLANT NORTH®, N 57 00 U

DATE: 20 DECEMEER 1978

JOR NO! F-1278-6G0358 .

GYRO SURVEY EY: EASTMAN WHIFSTUCKs INC.
FILE: F143-13 L

FITT

VERTICAL SECTION IS IN
FLANE OF EOTTOM HOLE CLOSURE.

'RECORD, OF SURVEY

ANGLE AVERAGING NETHOD




BECHTEL FOWER CORP.---WELL 7 #4 -13.5 -~EAS1iAN GYRO MULTI-SHOT SURVEY 01:38:25 00--72 FAGE NO.

. S TRUE .
MEASURED  DRIFT DRIFT = VERTICAL  VERTICAL K EC T ANGUL AR
DEFTH . ANGLE  DIRECTION DEFTH SECTION OOCRDINATES
FEET 5 N FEET  ~  FEET - FEET
0, 2230 NB2ZW - 0,00 0.00 0400 £ 0.00 .
NORTH FOR THIS SURVEY IS *FLANT NORTH®» N 57 00 U

15. 22 30 N 82 W 13,86 5.74 0.80 N 5.48 W

30, - 220  NB3IW 27.74 11.42 1.54 N 11,32 U

45, 21 30 . N 84 W 41,67 16,96 2.17 N 16.84 W

60, . 21 30 N 85 W 55,63 22,47 2,70 N 22,31 W

61, 21 30 N85 W 56,56 22.84 2,73 N 22,68 W

'FINAL CLOSURE — DIRECTION! N 83 DEGS '8 MINS 21 SECS W

DISTANCES 22.84 FEET

et -
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FECHTE. FPOGUWER TORF.-- WELL 7 #B?S -=EASTI YN GYRO MULTI-SHOT SUR.EY

ZAM O SHNOFRE FOWLR FLANT

A

NIRTH FO

DATE: 1 HOVEMEER 1978
JOE HO: F-1178-6G015%

-GYRO SURVEY BY: EASTHAN WHIFSTOCKs

FILE: F134-12
FITT

VERTIC

Al BECTICHN IS IN
FLANE OF EOTTOM HOLE CLOSURE.

THIS SURVEY IS 'ELANT NOKTH®), N 57 00 W

INC.

RECORD! OF SURVEY .

ANGLE AVERAGING METHOD

-
[



BECHTEL. FOWER CORP.——,UELL 7 #B-3 --EASTMAN GYRO MUL.TI-SHOT SURUE?
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FECHTEL FOWER CORP.—-—— WELL 7 4B-13 -—---FEaSTié: o080 ﬁLLTI“SHﬁT

Shi ONOFRE FOWER FLANTs Cé.
NORTH FOR THIS SURVEY IS5 °"FLANT RNOET=", 1 57 00 W

L&TE: 06 DIECEMEER 1978

JOE HO: F-1278-G0295 - .

GYRO SURVEY EY: EASTHMAN WHIFSTGCOKs INC.

CFILE: - F141-6
FITT '

VERTICAL SECTION IS IN
FLANE OF EOTTON HOLE CLOSURE.

- RECORL OF SURVEY

ANGLE AVERAGING METHOD

CSURVEY



EECHTEL FOWER CORF.--- WELL

MEASURED
LEFTH
FEET B 1

0. 20
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DISTANCE? -

[
QOO O

7

ORIFT
ANGLE

M

¢

SURVEY

o

[

=13

.‘\\‘

LRIFT
HIRECTION
I W
NEZ O W

"ELANT

N B3 O W
N 82 30 W
N B3 O W
N 83 30 W

N B2 DEGS
19.88 FEET -

~—~E A THAR

MORTH " »

oS3

Gyl ML

o 4~
14,10
~e oy
P iy ey
L iy
tals 0

MING 50

.......

S.13%

-
10.23

15,27

15.838

T

0 K

¢ 00

. &Y
Ve OB

1 27

1.90

2,45

A o0
N G
FeEET

i
N
N
N

[ =
JeVF

10.15%
15418

——
19.73

%

b i b b 3¢

FaGE

HQO .

1



1 i 144 .
N P U e ] : :. ital -
! Pl
" T - =
A,lrwv ! - 6 205 (N SO0 (N JR NS N QO & HiTn 4. T I R Sy
RRRE - . P JORS S R U 0 W S S ey
IRR TR S Y SV SO0 T SO IO VO 0 — Y PUNFaS
A I I N Y D O T T T O E A N
- ..~ 44 J o J SO DU S O G N B i +w JRSI S 14 -
. 4o . I . - - g HE S . -
.y ! i . . X i ~ P
[ “ . Y IO I S S U d § i N . .
’ 1 H N .
R R JR0 R S SR O i [N . ] A
. J S S - ; H
N ! . i 4 L
R . - [ 4
i A
(R b [ B H-
LA R [T U R S S A [ i - - . Bt
S : REBENER R E 11 SREE
1t - . . :
. .
H .. SOUN G e -
7 IA
SO TN T S0 O O O P4
RIOY S B
- H
¥
i ¢ —4 - - *
SO A A A
O
N
1. N S B
] |
B N O O W T O
BN U O S O
-1 4 “
i
- -}
i N AL
| - :
#.1 U S OSSN VRS U P A S .ﬁ
i S W0 0 T T O i
) A O T N T i ]
! dog de L .
i | S ' ;
B -4, - . . .*;
A s | . .
% 4 . i Lo ." ) i i
4. H 00 O O O O O O O O NS ! o
! H i H M L_
1 + : '
L o). . H A 4. | h . i » “
s ! [ i i
i § N 4 N i i —
s ) I :
b - i . 4 by
L -4 N
- - e . .
. i 0 D ¢ S : . i
. P O I - ; 3 Lol ; i
: | i H I v o
+ —4 -1 4= - H i : . _ -
b SERRORE
: R A i
: ’ i
HH . IR P i * !
i1 ! - ! | | » P s _ :
e e H oo : R : : i
N H i K




e

ﬁ.,lﬁ.. i

[i

T et bt v e oen bem e (ot g o

llliO' v |’.

SN N TR

B e ST

L

ettt SR I

_,T .

O LT g LI

e eememege .mrlw.lwvi..lh.:_ff ]. . .AJ‘IM...O..«.WI,..I._...

OSSO

L NOREY7 YN SO

[

.,,t.!,ﬁ(.u.li.x!r::..“.n..Iy'rL:Avt... vl..L..\\”I. : - g

P SO A B PN
-

S YN SIS S AOUON SN S

-

r.

e e o.ilﬂ|fl4....

N

NI

P SN

U S T

[SpaTen

e e — e i =

]

+ ——

[

N

[N SN

po

N

S SO HN

R S SR YR N

At ot I T




BECHTEL FOWER CORF WELL 7 $E-1% ---bBa5THMar G ord
2

‘LANT s Che

SQN ONGFRE FOUWER

-

RORTH FOR THIS SURVEY IS 'FLANT NORTH" »

DATES 14 DECEMFER 197&

JOE HO! F-1Z278-G033%

GYRD SURVEY BY:  EaSTMaAN WHIFSTOCUKs INC.
FILE: F143-4 A

FITT '

VERTICAL

SECTION IS IN
FLANE OF EJTT

Gm HOLE CLOSURE. .

~

i

RECORD OF SLURVEY

A e ) 5 i aCE I el g
AHGLE AVERAGT

NG METHOD
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VERTICAL SECTION IS IN
FLANE OF BOTTOI HOLE CLOSURE,

RECORIY OF SURVEY

ANGLE AVERAGING METHOL




EECHTEL FOLJER CORF.—-—- .

MEASLRELD

WELL 7 #I-15 ~—--EASTHAM GYRO MULTI-SHOT

. TRUE -

DRIFT DRIFT - VERTICAL VERTICAL
ANGLE DIRECTION. DEFTH SECTION
I M o N FEET FEET

19 © N 42 0 W 0,00 0,00

NORTH FOR THIZ SURVEY IS *FLANT NORTH"», N 57 00 W

19 0 N &3 0 U 4,18 4,83

18 25 N 63 3% W ‘ 268.39 EE T k4

18 15 N os4 0O W 42,43 14,41

18 & N &4 30 W 34,88 19.0%
- DIRECTION? N &3 DEGS 33 MINS 17 SECS W

DISTANCE? 17.09 FEET

[

FAGE NOG.
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BECHTEL POWER
SAN ONOFRE FCRE

ORFe=== HOLE] 7-J-5 =—--EASTHAM GYRO MULTI-SHOT
ROFLANT

KORTH FOR THIS SURVEY IS *FLANT NORTH", N 57 00 W
DATE: 31 OCTORER 1978
JOE NO¢ F-1075-G0152 : :
GYRO SURVEY EY! EASTMAN WHIFSTOCKs INC.

CFILE! F136-9-
FITT

VERTICAL SECTION IS5 IN
'WANE OF BOTTOM HOLE CLOSLRE.

RECORD'GF SURVEY

- ANGLE AVERAGING METHOI

—
~4

1
i

1

iy

VEY




TTEL FOWER CORF,-== HOLE: 7-J-%5  -~-EASTMAM GYRD MULTI-SHOT =LEUE

TRUE

HEASURED DRIFT ORIFT VERTICAL
LEFTH ANGLE DIRECTION LEFTH
FEET o u i FEET
0. & Z0 k785 W . 0.00

NORTH FOR THIS SURVEY IS “"FLANT

(%7

S

20, 6 30 NTE

40, & 25 N 75

&0, 4 25 N 75

80, & 30 N 74

51, 6 30 No75

FINAL CLOSURE - DIRECTION N 75

DISTANCE: 10.24

NORTH®s 1 S7 00 W

SR &2
77,49

€T e s
[#%]
o
=

W 70,42

LDEGS 10 MINS 14 SE
FEET '

am

(RS

REN AN
LR B S

. s -

N2 O

o}

-
r3

-

-

0?1147

0.5%

"1.17

1.75
2,31

8]
)

21-HOV-29

MG UL
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EECHTEL FOWER COMF ., —- O

CWELL Y 80 10 —-EASTHAH GYRD HULTI-SFIT SURVEY

San ONODFEE FOUER FLAMT. CA.
NORTH FOR THIS SURVEY IS *FLAMNT NORTH®» N S7 05 W
DATES 12 DECEMEER 1778
JOB NO! F-1278-GG3224
GYRO SURVEY RBY! EASTHMAN WHIFSTOCY, INC.

FILE: F141-20
FITY

MERTICAL SECTION I5 IN
FLAKNE OF EOTTOM HOLE CLOSURE.

RECORD OF SURVEY

ANGLE AVERAGING HMETHOL




EECHTEL FOWER CORF.-~ WELL 7 £J 10 --EASTHAN GYRO RULTI-SHIT U7

m T GOI30:ind  00--7C
- o TRUE . o o
MEASURED IRIFT. DRIFT VERTICAL VERTICAL RECTA&NGUL AR
LEFTH ANGLE - LIRECTION *BEFTH SECTION COCRDINGATE
FEET - FEET

FEET R FEET
0. 20 30 MoAZ W 0400 .00 £ 0.00 .00

HORTH FOR THIS SURVEY IS TRLANT #ORTH®, © 57 00 U

e 20 30 ook 43 W 14,05 S 20 .84 N 3.58
30, 20 19 NOoA4Z W 28.11 1G.48 766 H 7.14
4%, 20 15 H 43 W az.18 15,467 11.46 10.4%

i W 34,25 aC.84 15,24 N 14,23

60, 20 15 o4z

Y
3

, ) : g mmee N 1F

—
o
.

&4
.

o~
b

66, 20 15 N 4% U 6l.8% ' 22,9

0

FINAL CLOSURE - @ ECS L

i
DI

FECTIONS v 43 DEGS O MINS ¢
STANCE: - 22.94 FEET

S b b ¢

=
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EECHTEL FOWER CORF.-- WELL 7 ¥, 15 --EASTMAN GYROD MULTI-SHOT SURVEY
SAN ONOFRE FOWER FLANT '

NORTH FOR THIS SURVEY IS "FLANT NORTH®, N 57 00 M
DATE: 13 NOVEMEER 1978
JOE NO: F-1178-G0197
GYRO SURVEY EY: EASTMAN WHIFSTOCK, INC.

FILE: F136-16
FITT

VERTICAL SECTION IS IN
FLANE OF EOTTOM HOLE CLOSURE.

RECORDN OF SURVEY

ANGLE AVERAGING METHOD



BECHTEL FOWER CORF.-- WELL 7 #K, 15 --EASTMAN GYRO MULTI-SHOT SURVEY

o TRUE
MEASURED DRIFT DRIFT VERTICAL VERTICAL
DEFTH ANGLE DIRECTION LNEFTH SECTION
FEET . D M oM FEET = FEET
0. 20 45 N 78 0O W 0.00 0.00

NHORTH FOR THIS SURVEY IS "FLANT NORTH®", N 57 CC U

15, 20 45 N 78 O W, 14.03 _ D.31
30, 21 0 N 77 30 W 28.04 _ 16.66
45, 20 4% N 77 20 U 42.06 16.00
60. - 20 30 N 77 00U 96410 21.2

FINAL CLOSURE - DIRECTION? N 77 DEGS 32 MINS 14 SECS W
DISTANCES ’ 24,79 FEET, :

70, 20 30 N 77 0O W 6546 24.79'

00i44:11

kK E
cCo

CT
) K

0.00

1,10
2.24
3..40
4.56

(&)
-

193]
o

&

T
F_

"G
I N
FET .

Z22Z2ZZ

00--72

utL a

AT E

0.00

.20
16.42
15.64
20.79

FAGE HNO.

mx

1
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EECHTEL FOWER CORF.--- WELL 7 $15-37

SAN ONOFRE FOWEFR FLANTs ChA.
| NORTH FOR THIS SURVEY I5

DATE:13 DECEMEER 1778
JOE NO: F~1278-GO334

GYRO SURVEY EY: EASTHAN WHIFSTOCK
FILE: F143-2 :

FITT

VERTICAL SECTION IS IN
FLANE OF ROTTOM HOLE ELOSURE.

--—EASTHAN GYRO FMULTI-G

'FL@HT NORTH®"N & 57 S0 W

ING,

RECORLI OF SURVEY

AHGLE AVERAGING fETHOL

HOT

SURVEY

ol -



' EECHTEL FOWER CORF.---  WELL

———EASTHAN 0YHD HLULTI-3HOT

THUE
VERTICAL
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MEASURED
- DIRECTIDH‘
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nmmaem
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CECHTEL FOGWER CORF.-—--  Well
54N CHOFRE FOWER FLANTs Ch.

NORTH FOR.THIS SURVEY IS

16 DEC 1978
F-1278-G0314

EASTHAN WHIFSTOCK,

OATES
J0OE HO?
SYRO SURVEY EY?S
FILES F141-15
FITT N,

VERTICAL SECTION IS5 IN
FLANE OF EOTTON HOLE CLOSURE.

7-47

- o o e R R R P S T
4 = EAST M GYRO MU TE=EROT Sk Y

s

CRLANT NORTH®» R W

£
w7

¢

4

INGL

RECORDN OF  SURVEY

ANGLE AVERAGING HETHDU




BECHTEL FOWER CORF.--= UELL 7 #VY-47 ---CAGTHAN GYRD Mii71-SHOT SURVEY.
. . | TRUE ,
HEASUREL  DRIFT DRIFT VERTICAL  VERTICAL R E C T ¢
DEFTH ANGLE ~ [DIKECTION - DEFTH GECTION -~ COGFR L It
FEET oM E FEET FEET  FEET
0. 4 30 N 72 E .00 0,00 0,00 0,00
NORTH FOR THIS SURVEY IS "FLAKT NORTH®s N 57 0C U

3 14,95 o i.18 N 112

15, 4 30 M 72 4 0.34

30, 4 25 M7l E 29,91 2,34 O0.72 N 2,23

4%, 4 20 N 71 E 44,84 3.4% ! 1.13 N S 3,31
— 60, T4 70 E BQLED 4460 1.48

10 N M 4,35

~J
)
m
o .
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o
*)

62, 4 10 N 4.74 L1BI N 4,49

© FINAL CLOSURE - DIRECTIONS M 71 DEGS 13 MINS 23 SECS E .7 ..
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cECHTEL FOWER COR
Skti ONTPRE FOWER

NORTH

DATE: 15 DECEMEER
JOBR HOS F-1278-GO
GYRD SURVEY ERYS
FILES F1a3-7

FITT

VERTICAL SECTION
FLANE OF EOTTOM

Fo-—— WELL 7 $A4f-47 ---FaASTivAd GTRO (ST

FL.éikT» Céie : ’ :

FOR THIS SURVEY IS5 sELANT NORTH®y H 97 00 U
1978

346 .
EASTIIAN WHIFSTOCKy IHG.

IS IN
HOLE CLOSURE.

RECORDIN OF SURVEY

. AHGLE GVERAGING METHOGD

-

DT

SURMVET .



BECHTEL FOWER CORF.=-- WELL 7 248=47 ~—=EASTHAL 6 (K0 FULTI-GROT SURVEY 74101348 - 1E-DEC-78  FAGE NO.

o L TRLUE | | -
MEASURED DRIFT  ° LRIFT VERTICAL VERTICAL R ECTANGUL A
DEFTH . AHGLE DIRECTION DEFTH SECTION COGRDINGAGTE
FEET Y IM OFEET FEET ’ FEET

w =

O 10 4% M4l 0 E L. 00 C0.00 0,00 0,00
NORTH FOR THIS SURVEY IS "FLANT NORTH's M 57 00 W

15. 10 45 N 41

o 14.74 Z.B0 0 211N 1.84
30, 1035 0 N 41 ¢ 5

o

0

E .
E 29 A5 L.57 . 4.1 N 3066
45, - 10 30 N 39 30 E 44,22 8,32 &30 N 5,43
60, 10 30 N 39 E
E

85.97 11,05 CBLA2 N Tu16

mmmm

3

6

75.73 13,76 10.53 N g,

m

e

75, 10 20 N 38 20

FINAL CLOSURE - DIRECTION? - N 40 DEGS 3 MINS 35 SECS E
T DISTANCE? - 13.76 FEET .
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. BECHTEL FOWER._ CORP ~~=WELL 7 #EEM-48--- IASTMAN GYRO MULTI-SHOT SURVEY

SAN ONOFRE FOWER FLANT» CA.

LAY

NORTH FOR THIS SUKVEY IS "FLAN NORT!'*y N 57 00 W

DATE! 19 DECEMRER 1978
_JOR NO3 _.F-1278~-G0353 o
GYR0O SURVEY BY. EAQYMAN UHIPS1UCK9 INCr
FILE: F143-10 ., -

VERTICAL SECTION IS IN._ )
PLANE OF BOTTOM HOlE CLOSURE..

n l,.. .
';’f\-'mfvﬂ i .
- R ?/Fprcoau bi " dURVEY | "”“ﬁﬁ"
”iﬂ# ] ‘v' s -1574 A o (L
' LA TR AR ORAPARSY
ANGLE AVERAGING METHOD -
H .

‘!f*' f e
hi f Ted W D




RECHTEL FOWER CORF,---WELL 7 #BEM-48---EASTMAN GYRO MULTI-SHOT. SURVEY

RECTA
COORD
F'

MEASUREL  DRIFT
DEFTH ANGLE
FEET oM
.0y 10 10

NORTH FOR THIS SURVEY IS

[y

15, 10
30, 10

I

N

N

N

N

N

0
0
A5, 985
60, 945 N
70, 1950
\

FINAL ClOQURE - HIRECTIUN'?,,,

DISTANCE < coeinl g

DRIFT
IRECTION
DM

19 30 B

"FLANT NOKTH®»

19 30 E
20 0E
19 30 E

}z}j},]"u
N 19 NEQS 36 MINS' 27 SFLS,E.
REIBIFEET v o ad o e

 TRUE
VE:

RTICAIL VERTICAL.

LEFTH SECTION

FEET - FEEY
0,00 ,W‘\'o,oo

N 57 00 W .

14,76 2065
29,53 5,27

J9 20 E _ 39,09 10 4%
s N :
{guny i G dgleaiie 42013
' ‘o‘“’"u-»‘-!j ‘4‘.41 ‘_,&-!”J ;'- a:. ”l" I.!’ m .:A-u;f.'..y:‘. f .-A":' xS

: fnnwuu: DRI ALY

-200300.“6 00*-77

44,31 787

.f1%.43

) ‘;O
4,97

gt

9.82

N
N
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Tz o
>

Mz

0,88
1.77.
2065

3.50
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MECHTEL POWER CORF--- HOLE?: RH-1
SAN ONOFRE POWER FLANT»s CA.

NDRTH FOR THIS SURUEY IS

DATE?: 07 FERRUARY 1978

JOB NO:! P-0279-G0445

GYRO SURVEY ERY: EASTMAN wHIPQTOChr
FILE: F143-15 -

FITT

VERTICAL SECTION IS IN .
FLANE OF ROTTOM HOLE- CLOSURE.

~~-EASTMAN GYRD MULTI-SHQT SURVEY

'RLANT NORTH*» N 57 00 W

INC.,

4 RECORDOF; SURVEY | oomeee

T

ANGLE éUERAGING METHOD



FECHTEL POWER CORF--- HOLE! RW-1 ---E:UTMAN GYRO MULTI-SHOT SURVEY 14:42346 07-FEE-79 FAGE NO.

TRUE
MEASURED - DRIFT DRIFT VESTICAL  VERTICAL RECTANGUL AR
DEFTH ' ANGLE  DIRECTION DEF [H SECTION COORDINATES
FEET 0 M.~ @1 M FEET - FEE FEET
o 0 o 0 0 0,00 10,00 0,00 0.00
10, 025 §2030E . 10,00 -0.00 0.03 S 0.01 E
20, 015 NS53 OE 20,00 0.04 0.05 S 0.07 E
30. 035 $83 OW 30,00 0.04 0,02 N 0,04 E
FINAL CLOSURE - DIRECTION: N 47 DEGS 32 MINS 40 SECS E

DISTANCE? ' 0.04 FEET
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