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I. INTRODUCTION 

This report documents the status of the investigation and actions being per

formed on the dewatering system at the San Onofre Units,2 and 3 construction 

site and provides a summary of work accomplished from November 1978 through 

February 15, 1979.  

II. 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 were demobilized by filling with concrete af

ter verifying that no cavities were present. Demobilization work at Wells 6 

and 8 has been completed and documented. Investigative work was done on 

Wells 3, 4, 5, 7 and 10 (shaded in yellow) from November through February.  

Seismic cross hole surveys were run at Wells 4 and 10 and supplementary 

cross hole seismic work was performed at Well 3. Following completion of 

the cross hole seismic surveys, Wells 3, 4, 5 and 10 were demobilized by 
filling the well casing with gravel and capping the top of the casing with 

a concrete plug. All field effort was complete by the middle of February.  

In addition, the three-dimensional stick model for Dewatering Well 6 was 

completed and work was started on the Well 7 model.  

Wells 11 and 12 are outside of the site area. Therefore, no work was planned 
for these wells. The paragraphs that follow include: summaries of work com
pleted for Wells 3, 4, 7 and 10; discussion of the settlement observation 

monitoring program; and a progress report on construction of the models.  

Well 3 

Cross hole measurements have been completed between eight sets of drill holes 

using a downhole hammer. Frequency analyses were done on four sets of mea

surements. Data are presently being interpreted for submittal in a final 

report.  
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Well 4 

To provide additional coverage for the cross hole seismic survey, four addi

tional angle holes (4B-5 through 4B-8) were drilled under the electrical tun

nel as shown on Figure 2. Holes 4B-5 and 4B-6 were completed to 200 feet.  

Holes 4B-7 and 4B-8 were completed to 122 feet and 90 feet, respectively.  

The materials encountered were consistent with those found in the initial 

four holes drilled at this location, that is, up to 22 feet of backfill sand 

(to elevation +4.5), 12 feet of tremie concrete backfill (to elevation -12.5), 

and in-place San Mateo Formation. A 2-foot thick zone of disturbed material 

formed by localized erosion during construction of an electrical tunnel was 

encountered in Hole 4B-6 immediately below the tremie concrete backfill. This 

zone is similar to that encountered in Hole 4B-1 and reported in the status 

report dated November 20, 1978.  

Further interpretations of the cross hole seismic data are in progress and 

will be submitted in a final report.  

Well 6 

Preparation of the Deep Exploration Drilling Program and the Exploration/ 

Grouting Program reports has been completed. The reports were forwarded to 

the NRC under separate cover on February 16, 1979. No additional discussion 

of Well 6 is included in this report.  

Well 7 

The Exploration/Grouting Program at Dewatering Well 7 was essentially com

pleted by the end of December. The final two holes were grouted on January 

3, 1979. During November and December, 77 Stage 1 holes (4887 linear feet) 

and 24 Stage 2 holes (1809 linear feet) were drilled. All but nine of these 

holes were completed to their design depth, which varied from 50 to 120 feet.  

The nine incomplete holes were abandoned when they encountered buried utili

ties or previously drilled holes. The deepest disturbed material defined by 

the Exploration/Grouting Program is at a depth of 125 feet. A total of 139 

Stage 1 and 2 holes, comprising 10825.5 linear feet, were drilled in the 

program.  

A total of 128 holes were grouted in the Exploration/Grouting Program, with 

a total of 1292.7 bags of cement injected.  
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Preliminary analysis of the logs of the angle holes drilled beneath the Rad

waste Building and construction of structure contours indicated that limited 

zones of disturbed material extended beneath the Radwaste Building. To fur

ther define the geometry of the disturbed material zone beneath the structure, 

three-vertical holes (RW-1 through RW-3) were placed through the floor slab 

at the locations shown on Figure 3. These borings encountered in-place San 

Mateo Formation throughout their depths. These data further limit the geo

metry of the disturbed material zone to a limited area having maximum thick

ness of about 2 feet which would have no effect on the integrity of the 

structure.  

Preparation of the Deep.Exploration Drilling Program and the Exploration/ 

Grouting Program reports is in progress. Completion of these reports is 

scheduled for April 1979.  

Well 10 

The four vertical exploration holes proposed in the October status report 

were drilled to 200 feet, and 4-inch diameter PVC was grouted in-place for 

the cross hole seismic survey. Materials encountered during drilling in

cluded backfill sand from ground surface to as deep as 10 feet below ground 

surface, with in-place San Mateo Formation comprising the remainder of the 

hole. The location of the holes and measured drift is shown on Figure 4.  

Preliminary evaluations of the cross hole seismic survey data from Well 10 

suggested the presence of two possible small cavity regions, one at 40 to 

50 feet and another at about 120 feet.  

To further investigate the presence or absence of cavities in these regions, 

three additional borings (10B-5 through 1OB-7) were drilled as shown on 

Figure 4. Borings 1OB-5 and 1OB-6 were drilled to 130 feet and 125 feet, 

respectively, and 1OB-7 was drilled to 70 feet. In the interval of suspect-, 

ed small cavities, the Standard Penetration Test interval was reduced from 

10 feet to 2.5 feet to insure adequate coverage. Throughout the program at 

Well 10, there was no indication from the drilling that cavities exist at 

this well. The results of this drilling, combined with the fact that Well 

10 is not located near Seismic Category I structures, suggests that no 

additional exploration is necessary.  
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Further interpretations of the cross hole seismic data are in progress and 

these will be submitted in a final report.  

III. RELATED ACTIVITIES 

Settlement Observation Program 

A settlement observation monitoring program is being used to monitor the 

possible settlement of structures or components which are founded above or 

around those dewatering wells being investigated and demobilized. The set

tlement 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 tunnel and tank building when the 

structures are completed.. For reference, Figure 5 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 occurred.  

Three-Dimensional Stick Models 

The three-dimensional stick model for Well 6 has been completed. Photographs 

of the model are included as Appendix D to the Exploration/Grouting Program 

report for Well 6. Construction of the Well 7 model is in progress. The 

depiction of the Deep Drilling Program for Well 7 has been completed and 

addition of the information from the Exploration/Grouting Program is in pro

gress.  

IV. SUMMARY 

Field work concerning the investigation/demobilization of Wells 3, 4, 5, 7 

and 10 has been completed. The analysis of data from the cross hole seismic 

surveys and Exploration/Grouting Program is continuing and reports on these 

activities are in preparation. Completion of the report on the Deep Drill

ing Program and Exploration/Grouting Program at Well 7 is expected in April.  

The report on the cross hole seismic surveys at Wells 3, 4, 5 and 10 is an
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ticipated at about the same time.  

The Deep Exploration Drilling Program and Exploration/Grouting Program at 

Wells 6, 7 and 8 have not encountered any cavities below a depth of about 

140 feet. Drilling of deep exploration holes and supplementary holes in 

the cross hole seismic survey programs at Wells 4 and 10 have not encountered 

any cavities or abnormal conditions.  

Additional cross hole seismic surveys were performed at Well 4 and a cross 

hole seismic survey was performed at Well 10. No cavities were indicated by 

the survey at Well 4 and drilling in the area of the anomaly at Well 10 did 

not encounter any cavities.  

Figure 6 summarizes the projected schedule for completion of the reports on 

the investigation/demobilization work.  
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FIG. 1 - STATUS SUMMARY OF INVESTIGATION/DEMOBILIZATION OF WELLS AS OF 15 FEBRUARY 1979



8 6 5 4 I 3 2 

lw+ 

4+85 4+ 85 W4+8594B-30Exploration 
drill hole with PVC WW 4+ 85 csing for cross hole seismic survey Drf oad depth (ft.) of survey points 

~I I I Ias shown.Estimated drift indicated 

--- O TEL220 Location of PVC casing at eleotion 

0 I 2 I 3~3~ -shown.- 7 

0GG 

KLOS N29*I3 

O 53 FI V 

071 FTs2 4B3-5 
, o 16 4B3-3 6o 40 4

--- 40\EL2 AT EIL20' 

740 A EL 2V A4- EL20 2143CM-21 2 

A22 203-6 

48-718- Ao"WEL BOE 4 

+ 40 40 141CASLNG 

4BEA 20. PRJETE AO" WEL80EA.206 

P R ~ ~ ~ ~ ~ ~ ~ ~ ~ 2 
C T D 1 " C A I 

G A 2 0 s 
W E N I 4o o 0 . --L IID 

0~ ~ ~~~~L WELBR'T18 B0 / 35XOODCRAKE. 3ODCTBN 5X/ UTBN 

C1ASN A O E 5 T " 0 

C" 

C 

T4 7 yPRJCE 0" WLBE ATE2 200' 

0030 16 

20 48- (?. ~ 8 6 ~ TEL.2' 4 8) "4-N 

400 

90 CLOSURE N8"2 1 609' . 0 7 8 

60 I 1736FT.  

E L E C T R II I o 

l<0 3. J. SDUCT BANK 303O0/TA3 .5X10 UTBN 
U NWELL BORE AT 1 35' W 9020 C T. E2. EL. 8.5 FT  

T TN 3 FS IN FEE T7 

FL O EL 11SI6 FT 
NOTE:. .F4 .5F 

100F ELO- 2. FT.  

W- 00. 4b- \14 

80 l-', 40 

140 ISO 
3 CLOSURE S80-24'W ioI 

'1 1UNITS 

20 &T 
030 

BECHTEL0CRPORATIO 
10.No. AN0ONOFR NUCLEARGENERATIG STATIO 

LOEGLE.CTRIDEATRIG 
EL N.  

CIGUREE 

/CLOso CLO UR S833' S535' 
46. FT.  

TOP O TUNNL EL.306FT 

FL T EL 1N. FT E NO E 1CALE FT FEET.4 FT 

IITOP OF TUNNEL EL. 30 FT. 13t.46 ELFTt+.LL .i SE f. MSL 
FFLOOR 

EL.- 2.5 FT.  
BOTTO OF TNE L . FT.  

TO OF TUNE EL.I302FT 

B'ECHTEL CORPORATION 
J. . NO. SANOOR ULA GNRTN TTO ENGINEERS 9, CONSTRUCTORS 

- FILE LOS ANGELES. CALIF.I 

JOB NO. DAT AP9ROVE 
+ FIGURE WELO.  

1 0079FIGUREFE2



'd2 44' .. .
. 11 . 1ZEE 

040 
0 

+ 0 EXPLANATION W 6+20 

-W6+20 
O 

A 6 + 20 

20 6+0 lB- oloojn rl ol ih V asn 

.1 crss hle sesesi survey. Drift and depth 

1 140 

'too drift indicated with short dashed line.  

:~oo 

cG 
S W6+2-5 

G 

ma 

c 

a 
s* 

eF 

.2 W6+30 
00 

W6+30 

IOS 

1 / 

10 0 604 __________________ 18-6SO CLSUR S ~ 30 WELL BO0010 2W63 

W63 IB6 o CLOSURE6N 6'42W 30" WELLCAB O0B-2 

I6CLO URE NFT 2' W I WA+351.10 FT.  

20ob 0o a w DEWAT ERING 

WELL NO. 10 

cLC SURE S 60*9'E 0+22 FT 

o0b Q\ 1" CASING AT B0' 60.61 T 

CLOSURE NI13W 30" WELL BORE AT 180 40 

3,29FT2 Io IOB Soo, Go B0 60 40 20 O 7 

0 \ Io1 0 B - 5 

\ CLOSURE N 12*260E 
115+ ) 0.68 FTW 

CLOSURE S45'I' W 
7.29 FT.  

C 
10 140 6o 

so 40o0 

C36 FT.  

W 6+45 

w~ 
NOTE 

O3-3D 
o 

U 
40 

BECHTEL CORPORATION JO. NO.  ENIER&ONTUTRoW+010 CLSR N45 SAN ONOFRE NUCLEAR GENERATING STATION ENGINEERS & CONSTRUCTORS 14 LS EN45W- s 

LOS ANGELES. CALIF. 1W 6+96 FT- FILE 
soFILo EEWTEIN WELL NO. 10 A 

JOB NO. DATE, APPROVED 0 oo 

'0. m.., . .SCALE 

AS SHOWN LOS ANGELES. CALIF.  
3F 2 |0IUR 

I



t Z. - /RADWASTE BUILDING WALL 

---- -- ------

t' _ 

a~ 7r 

4 

7 L3o + ( 

\ r, 
- -- rnn 19 

c m - -c 

a~ a DM r/S00 

D 1 0 19 

o 0 

Sn 19 001 

2 w+4 -S 
-4 -+ -

F 5.  

z Ocn 

M 0 :

-~~4 M 4.3 

aC - 0 
0 z N ( 0z 0//



CAlSSON 

23 2409 33 0 337 

5 36 3 4 

3 ARGON34 

TANA K 

LOG ABLDG 

TEST 333 
WELL 

3A _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

00 El El 0 QE El[0 0 0 E 

00 El El 0El 00 00 0O 0 10 
03 

ID IOUD U 0 
9 mD no 

.2 @1 

SEAWALL 

012 

DEWATERING SYSTEM SETTLEMENT 
OBSERVATION PROGRAM 

FIGURE 5



PROJECTED SCHEDULE 
SONGS 2 & 3 WELL INVESTIGATION/DEMOBILIZATION PROGRAM 

REV. NO. 12 
DATE ISSUED: MARCH 19, 1979 

1978 1979 
NOV. DEC. JAN. FEB. MAR. APR.  

6 13 20 27 4 11 18 25 1 8 15 22 29 5 12 19 26 5 12 19 26 2 

1. DEEPWELL.#3 
A. REVIEW OF GEOPHYSICAL SURVEY 
B. ABANDON WELL 

II. DEEPWELL #4 
A. GEOPHYSICAL SURVEY 
B. ABANDON WELL 

III. DEEPWELL #5 
A. GEOPHYSICAL SURVEY -- _ __() 

B. ABANDON WELL 

IV. DEEPWELL #6 
A. SHALLOW EXP. DRILL & GROUT 

(-70 HOLES) 
B. REPORT PREP.  

V. DEEPWELL #7 
A. DEEP DRILLING 
B. SHALLOW EXP. DRILL & GROUT 

(-120 HOLES) 
C. REPORT PREP.  

VI. DEEPWELL #10 
A. GEOPHYSICAL SURVEY ( 
B. ABANDON WELL 

VII. CROSS HOLE SEISMIC REPT.  

VIII. SUMMARY REPORT.  
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