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COAST INUCLBA2 SUIU ;TATION SITE C 

REPORT ON PREIlLi .. 3 wT lV 'STIGATION 

.SECTIC NT - I1 ODUCTI) 1 

A. Purpose and Scope of Investigtion 

This investigation was authorized u: er ?\tn:tion 0156 to obtain informa
tion on the onshore and offshore ri condIiAons that would e~fect the design, construction and op3rnti;n ,i a m:*ji r nuclear stean station. An engineering budget cost of ?3&,,0 -z-s estimated for the preliminary 
site investigation.  

The intent of this investigitiKon canL report was to identify subsurface 
soil types and to provide einerd dan. :;uitable for proparring pre
liminary design and cost stidie 

Contained in the report is i 4C.1r c of the physical chriricteris ics 
of both onshore and offsnor . e sets alosr w-;h a dizcuszion of special site conditions tha i ect Th cost of the m.in ;lant and 
its appurtenant structures.  

Reference is made to a report ci ted "L 1836 prepared by S rgent & Lundy and datec. October 20, 16. rs rep rt, though refrri:r to a 
nearby previously investiga:c. a'. av cindor.e. site, discusses sveral 
pertinent site features sim.ler o *ose ex.sting at Site C.  

Further reference is made t) a .1tt:i repcr, entitled, "Geologi.c 
Reconnaissance of San Onofr! Leah . 1 Vicinity" by P. I. West. A copy of this report is included ..r th: AI cndix.  

B. General Description of Proj!c-c 

The proposed Site C is locaec or. C .::p Perd.eton apnrcximat-ely five miles south of San Clemente in Scn Di: a County. The )rop(erty cohsists 
of approximately 90 acres e::teneti 3DO0 feet along the corst line between U.S. Highway 101 and he 'ptacK. The n1ain line of the A.T.& S.F.  
Railroad is adjacent and ea:;terly i the hi i;hway.  

Major features of thd propo:;ed j ojz c, incli.de an ita stallation 
of one 375 my unit with a 2C0-foojt ci. mecter containment sphere hou.ir 
the reactor, an outdoor. ty 1 -enera or, and a beacil discharge structure. Plans provide for the t re adcition of threesimlar units.



SECTIOI II - CO.:L ).2D:A.D DrSCUSSoE 

A. General Conclusion 

It is concluded from this plellmar.;' inves:tigation that Sibe C is 
suitable for the constructica of a rmi.or nuclear stea' station.  

No major problem concerning eiha : si.,e oi near-site condittor.s that 
would detrimentally affect tha u: .onst.ution, ope:atic:. c: mailn
tenance is anticipated. Aeq:X-1 site access by both hiGh;;y a.d 
railroad is readily availab2e, s .sil coniitions are favorable for 
minimum cost structure founcatLons, i:td-the Dffshore h;rdrograp.hr is 
such that the conventional coo-in, ai ;er coniuit syster can. bc utilized.  

This investigation did not inclu% a :ompr.tensive study'of such site 
location features as nuclea2 safety, ..ocnl fiam affect;, salinity cor
rosion, or ocean currents ard temnnri-ures; aowever, none of these are 
expected to present a problcm of :ncra than minor concern.  

B. Site Preparation 

The grading for roads, rail2o.l spur, buili sites, and for the 
development of effective siite will recquire both cut and fill 
in the surface, fine-grainec ad iul eary cerrace deposits and *in the 
underlying San Mateo sand for:ti n.  

Both materials can be excaveta sir scra)Ers with pu.shcats wIth 
little to moderate difficuliy. ToIn- ;e of lippers, though prodoly 
not required, could be econcm:K ally :ili;Cc. Bcth soils uould be 
acceptable for use in compated il, especially the San Iatec sand, 
and both soils could be easfly co:paz:ed to a high density usinz a 
50-ton, rubber-tire roller.  

Cut slopes could be expecte. to -ancia stabe at a slope as ste-p as 
1:1 and compacted fill slopcz :?t .):, howecver, adequate IrOctiOn 

against slope erosion would be i :t nt. Euch protection should in
clude planting of the slope. alc: .'ith the construc-ion of paved 
lateral drainage ditches.  

The disposal of excess cut riatori al c :uid bE acccomplished ty several 
methods. The most favorable s3ncr ; possibly Cne of the beach d:is
posal that would create a ccnstructic a wcrking area to increase that 
now available at beach levc. for offs2ore ccnstruction. Downhill load
ing and hauling could be ut:lize&, rni the laul distancze would be short.  
A conveyor belt system might alsc orcre to le feasible.  

The several large barrancas both on 17 sitE and on adjacert properties 
could be used for placing e::cess mnicial, lowever, the problem of 
achieving adequate soil coo)ac tion o;ld exi st. A method cf "hydraulic 
placement" such as used at tcca :i. s Mmor al Park in Whittier might 
be economically feasible.  

The large slump area adjacent to thc 3ite scutherly boundary might also 
be developed as a disposal ,.rea.



The placement of fill on &>e jr irc .1u2i- op portion of o 7 ite to 
raise the ground surface t c t.1. 2l ticZ of th hijhway ;culdi serve 
as a disposal area and wou... : c1 renit rr.ising the bottcm o: the 
containment sphere elevati'n s: 15 cr 20 feet thereby reducin.- the re
quired volume of excavationt. C!'rcalment for nuclear safe.ty would be 
maintained. Uphill haulin,; cf :il: .ould e reouired.  

The possibility that the 3 ;ate visit acce.i the excess cul mat-zr.al 
for placement at San Clemenbtc Satt arl has been suGzestcd. D-e re
sponsibility and cost for :'ill .rarzort wculd determine the 22asibi
lity of this scheme.  

The drainage areas tributea; ' to rzr-:ff -1cws crossin; thc Site are 
minor, and the developmen- of a, eiainafe -n.
tion against erosion damaj: c-n c. ccm- shed by th plCcem2,t C) 
several small diameter cul- -os an :i ichcz.  
hydrologic study will be recuir.d deto he the maZitude of run
off protection needed.  

C. Plant Foundations 

1Most of the major struct . - £c :ded on the Zn 1.1 .n 
formaation. It is estina !r. D ..a -eial, a -cl-Zrc , ee 
sand, will safely suppor . ctu f.o i tion loadig 01 a lea.3 
8,000 to 1O,000*pounds per s :1e t at E depth of e.oecment of 2 
to 0 feet. The determinat:.cn c- c net lcad at the founcatin e.LC
vation should include an a..1:: c : t--r reduction :f irtC-ranular 
pressure due to the remova.. of :vc:* ini scil.  

To determine the maximum a'.lcve az:il be rin, pressres for final 
design, it. will be necessa:y to crect a field load test at the depth 
and elevation of the proposed fcunations.  

It is probable that all ma,:cr artLetireos ccn be safely sul orted upon 
spread or small mat type foti:3. Dhc- Silty inclusions :thiA the 
sand formation appear to bc: of ; tren-h, and tey shUd not con
tribute a significant amoun.t of' f. tLn diiferential settlement.  

Foundation excavations for 7hL c ainient sznere and forthe creen
well and beach discharge s ruct .ra ,ill e tend below the Ground water 
level, and extensive well- oininj c these excavatioas ill be 
necessary.  

An allowance for transient se is 1 teril acceleration of 0.20.  should be plied to the dsi n 1 &l. iL m e.D. on all s- Cture



SECTION II - CUeUS.: :S AliD DISCUSSIONf 

The placement of riprap wi LL be re, t ired f )r the protection o' the 
lower elevation structures. T s. succes o:. acceptable ha:'d rock are 
Catalina Island and a quarr. near . ve:.cid. Placing: rip:nap btained 
from Catalina by barge wouLd en,.'cu.ner the problem of nea:'-shcore, 
shallow water unloading co2diUtions. Poss;ile local cuarries in the 
vicinity of Camp Pendleton shoul.d b: inves-aigated.  

D. Cooling Water Conduits 

The offshore sediments shoi.6 pesrt no uiusual problem :-n the con
struction of the cooling witeCr line. The cobbles and sand described 
in Section III, B, can be !ocily j!tted, and therefore, the installa
tion of piles for the tempr.r" tr-:,tle vy concurrent jettin2 and 
driving should be effectiv!. L:ca-. tion o:' the pipeline trench can be 
accomplished by the use of cc..nve.nt:.<nal eqiipment. The cobble blanket, 
however, might preclude th! use of t dree*.!- It is antic:pated that 
trench sideslopes will sta id as ste.p as 3:1 or 4:1.  

The distance offshore from t Lea. i at Un..t I to a botton elevation 
of -30 MLW is approximateLy ,200 leet.  

*I



SECTIC I :I - 3 TE DES RIPTION 

A. Onshore Area 

1. Soil Description 

The subsurface soils to-; iUcred depth of 340 fe.et r.re com
posed of two major s 11 t e. that d) not vary subs-atially over 
the entire site.  

The surf'ace material -e :. te ace de;>osit of ay-tan to brown, 
silty or clayey, well- re.icd and fn the upper port on t'hat is 
slightly plastic vita noderall cohesLon. Penetration rcsistance measurements indicat *.he so".. is.rtiolerately consolda.ted in-place.  
The dry shear strength is es;: mated .6o be high,. howover, upon 
saturation it could oe e:: ecx.d to sLgnificantly de'crease.  

The 30-foot to 40-foot tli.ck -uface layer grades into a predom
inantly granular strict-ur: w.ih. :se've.al cobbly sand lay'crs in the 
bottom 15 feet to 20 fcet. 'iLe sand; and cobbles are densely 
packed with possibly ver:, li;it cene:tation.  

The lower cobbly porbicn -f e terruce materials -orms a near horizontal contact wLh toi rderlyig f'ormation at about average 
elevation +45 MLLW.  

Below the terrace deooz.i a:i.. exun ing to a probable depth of 
from 700 feet to 1,0)0 -;ct : the Stn Mateo scxnd fo-rmation. This 
material is composed o 11 )red-minantly well-;radc:d, mediiumr 
to coarse sands with seat ;ce pe!bl s. .*ithir the mas-ive sand 
structure are lateraL v- .ct:.ns or .Lenses of silty and fine sands 
to pebblyand gravelly sc.:ids.  

The sands are dense to vc'- hense-vib little cemen aticn. Soil 
samples exhibit sligat co'es..n wdhen moist, probabl7 because of a 
trace of clay or silt binder, howerer, the sands washed-out easily 
during drilling.  

A 20-foot thick pockat or in usnLOI )f dark grcy, silty to fine 
sandy, shaley materi w' r i!oubt:r d at elev.ticn -Ib M.L in Hole 1. Penetration :sistrue :e..s rements indicae this shale 
silt is very stiff aad i Ec. -con;o.idated. . Inclu;3ion-. that very 
in size from several incr.s .( proba) ly several ten; of feet are 
characteristic of tha Las"ive San la-eo sand formation.  

2. Ground Water 

The present ground water evol slope downward from about eleva
tion +10 MWL at theh.ua1 in io sea. .evel at the beach.e The averae 
gradient is approximitel one per6 cert.  

Ie :c~~



SECTIOTr I - D I D30 RIPTIO 

The ground wzater levcl in .I1: 1. t t.ie center of the Unit 1 
sphere presently stard3 a- a. -ation +4 ,LLw.  

A water loss test waE C ~nlict in :,ole 1 where 500 :allons of 
water were put into the n he v.a rate of about 5C The 
water surface dropped ra.- .oa ;table level at eia-Jon + 
='VL7, thus indicating thie anni are qaite nervious nar he 

surface.  

B. Offshore Area 

The offshore sediments conais t of a generally continuous ravel 
through boulder blanket th-t 1.: underLain by sand.  

The surface layer of tL-iAt Irl ; .cked (ravels, cobbles and bouders 
appears to vary in thic nez....o one foot to three 7ee with 
possibly local pockets up ;o .Lu fee; Ln depth. A thin lc.yer of 
sand covers much of the rock .anke;.  

The underlying sand to be in .tigated depth o' 30 fee- apycars 
to consist of severa2 foet of' edimenr, restin- ucn t S.an a .teo 
sand formation. No ipo-rx -t *'ysic a L difference betwoo t.c Con
solidated sediment and the Z8.1 Matec is evident. Bcth z:.nds were 
easily probed with a One-:uch e-ec, high pressure, jet pipe.  

No bedrock or other cbsr-uti x. to peietration was enicountered 
within the area where offh.or! faciliLties would "be constructed.
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SICTION IV - A COIRACT SEVICES 

A. Onshore Exploratory Dri llin. * 

The onshore explorator, drili n was -erformed by the J. L. Helton 
. Drilling Company using a 7.ilir 1500, rotary, was-h bcring drill rig.  

Four 8-inch diameter bcrings wrc te using drilling mud to keep the 
holes open.  

The boring locations ard de - c'. re sznari.zed below: 

1eva tion 
at Su-rface Depth 

Boring No. Ication! LV. P.  

1 Unit Is here+ 29i 
2 Switchya2 d ar-2 + L55) 
3 Unit 4 sthee +97 340 
4 Unit 1 slhere +35 140 

Undisturbed and mason Lar sL s.Lmples were taken for visual inspecti on 
and for possible futurc labcrate :.y testing.  

A 3-inch diameter Pitci er S .n- was used to obtain.the xndisturbed 
samples, and the jar simsles wer: taker with the -dison ,Jlit-tuoe 
drive sampler.  

The field logs of the exD.r cr borirgs are included in the Appendi.x.  

B. Offshore Jet Probes 

The offshore jet probirg a : .'orned by the Pacific Tcwboat and 
Salvage Company using lot-- . -1 '2 inah diameter and a 1-inch diameter 
jet pipe. The pump prcssur .ar.ed uo to about 150 psi at a flow of 
approximately 400 gpm.  

The probe locations anK dept a:e sumrarized belcw: 

Di st ance Deptiof De3pth of 
Probe No. Jet Diameter nit . Offshore ater Pcnetrtion 

7-7 - -:E- fft 
1 2-1/2 1 2700 2. 12 
2 2-1/2 1 2150 25 8 

2-1/2 1 2150* 2. 5 
*501 downcoasi fro.: Jro)e 2 

2-1/2,. 3_00 3o 30 
4a. 2-1/2 31 30 
5 1 0 o 20 30 
6 1 :00. _24 30 

1. (5' 30 25 
?CO 0. :26 .29



SECTION IV - REVIEW OF CONTRACT SERVICES 

The working ship was a converted Navy Net-tender 160 feet long with 
a draft of about 15 feet.  

Probe locations were determined by measuring horizontal angles be
tween shoreline targets with a sextant.  

C. Offshore Geologic Survey 

The offshore geologic mapping was performed by General Oceangraphics 
fron San Diego, California. The ocean floor was explored by SCUBA 
equ pped diving geologists, and an acoustic reflection device, called 

n. io-Probe, was used to obtain a profile of the shallow marine 
.ei ments.  

1:ef 'rence is made to their report entitled "Sea Floor Geology and 
;;n- ,robe Survey of an Area Off San Onofre, California" and davted 
at ber 21, 1962.  

D. .11 Topographic Mapping 

nshore topoGraphic raps, drawing numbers )409 and 861Q, were 
red by Pafford & Associates utilizing aerial photograp~hy along 
supplemental ground plane table mapping where necessary along 
luffs.  

ontal and vertical Ground control were established by reference 
arby state highway and U.S.C. & G.S. triangulation stations and 
:2arks.  

Line targets set for the aerial phtography were used for both 
* ntal and vertical control of all onshore and offshor-e e::olora

thereby providing a unifoirm datum for correlation.  

E. .>raphic Survey 

.- drographic mapping was done by Pafford & Associates utilizing both 
I in shallow water with readings being taken from onshore and an 
Ironic sounding device in water over 12 feet in depth.  

T3c offshore ground contours are shown on drawing E-17284, Site 
IHydrography.  

E. E. Chandler 
SApproved: Assistant Civil Engineer 

J. .Randall 
eni or Civil Engineer 

EEC: mh
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Photographs Plate 2 
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LOG OF BORING 
SOUTHERN CALIFORNIA EDISON COMPANY 
HOLE NO. 1 DATE DRILLED 9/18/62 ENGINEERING DEPARTMENT 
PROJECT Coast Nuclear Site C E &HEET 1 OF .15L.  EXPLORATION ME THOD RotgvaLysh.  LOCATION ... 1nitIi~hre. 

_______ GROUND ELEVATION +.22 iaw SIZE OF HOLE a-.inchLdiAmeter 
CONTRACTOR J. L. Helton Co.  DEPTH TO WATER TABLE 17' DRILLER Helton, laze, Workman DEPTH TO TOP OF SOLID ROCKNot encounteredINSPECTOR Chandler 

a a DEP 100 + in from high tide line 
0 5 e a FEET FIELD DESCRIPTION 

a0 X Center cat-road, b6ttom barranca.  

Rounded gravel and cobbles to 12" diameter, - - hard, loosely packed in coarse sand matrix.  
any colors - mostly fine grained. Terrace 

-2 materials washed into barranca.  

4 

Coarse sand, uniform, sub-angular to sub
5 rounded, yellow-tan. Possibly lightly Wash water sample cemented. Cannot identify water table.  

7 

San fateo Formation.  
9 

10 

11 

12 
.0 

13 

14 Large cobble tollowing down in hole. Can
not sample.  

8

171



LOG OF BORING 
SOUTHERN CALIFORNIA EDISON COMPANY ENGINEERING DEPARTMENT 
HOLE NO. 1 DATE DRILLED 9/19/62 SHEET 2 O 
PROJECT. Coast Nuclear Site C EXPLORATION METHOD Rta wash 
LOCATION Unit 1 sphere SIZE OF HOLE 8-inch diameter 
GROUND ELEVATION- +2Z NLT.W TCONTRACTOR J. L. Helton Co.  
DEPTH TO WATER TABLE 1'7' DRILLER Mize & Workman 
DEPTH TO TOP OF SOLID ROCK _Uot encounterelINSPECTOR Chandler 

E E DPREPTH 
. O; a. FE FIELD DESCRIPTION 

SHE q OFE15 

J. L. Helton 

-21 
Large cobble fr&r above 

-22

-r4 

0-2 

T-FL SSan Mateo Formation 

Coarse sand, with some well-graded fine to 

.tan, dense. Scattered pebbles.  
020 

.21

-2-1 rolarge cobble rolboe.  

43 

(vii 

0 

O 

-3 

Pitcher sampler.  
Cored 30" only.  
Sand appears dense 
in tube. Sample 

25put in jar.a 
36 Very dense, wet.  

1 : A one-inch gravel in tube.  

20 8 

8penetration -bouncing 
-3-



LOG OF BORING 
SOUTHERN CALIFORNIA EDISON COMPANY ENGINEERING DEPARTMENT 
HOLE NO. 1 DATE DRILLED 119L62 SHEET -- 1 OF 15 
PROJECT ost cix ear Site.C. EXPLORATION METHOD Rotary wash 
LOCATION. ni. 1 _spere SIZE OF HOLE 8-inch diameter 
GROUND ELEVATION _+22 _1_1 CONTRACTOR J. LHeltnm Cn.  
DEPTH TO WATER TABLE 1 '_ DRILLER Mizie & Workman 
DEPTH TO TOP OF SOLID ROCKN q2ncoutEredlNSPECTOR Ciandler 

h8~. *.: DEPTH x 9 E W W 1! )tFIELD DESCRIPTION 

-41 

-42- Drilling time 2' per min. Heavy steam 
pressure - normal pump circulation.  

-65 

6 san Mateo Formation 

50 
Wash water sample 

W1 Coarse sand with scattered pebbles 

2 

3 

-55 

-56 

0 57.  

4n 

Y9



LOG OF BORING 
SOUTHERN CALIFORNIA EDISON COMPANY ENGINEERING DEPARTMENT 
HOLE NO. 1 DATE DRILLED 9/19/62 SHEET - 4 OF -15 
PROJECT Coast Nu S C EXPLORATION METHOD Rotaryvash 
LOCATION 1it 1 sphere SIZE OF HOLE 8-inch diameter 
GROUND ELEVATION -11_CONTRACTOR J. L. Helton Co.  
DEPTH TO WATER TABLE .17 DRILLER Mize & Workman 
DEPTH TO TOP OF SOLID ROC K{Qt ents UN SPECTOR Chandler 

DEPTH 
SDPa g *j 0 T FIELD DESCRIPTION > 104-TI FEET 

-61 

r-62

-63

r-67 S an Mateo Formation 

70 
Wash water sample Coarse sand with scattered pebbles, very 

s wdense.  
71 

72 

3 

1 6 

76 

48 

80 :Trace of silt.slight cohesion.



LOG OF BORING 
SOUTHERN CALIFORNIA EDISON COMPANY 
HOCLE N. 1 DAEOILE /19/62 ENGINEERING DEPARTMENT 
14CLE NO. .. 1DATE DRILLED /162SHEET-L.0F 

15.  PROJECT CO t Nclear EXPLORATION METHOD R t O LOCATION __ sphere'txFsh 
GROUND ELEVATION . +22 ------.. SIZE OF HOLE _met.r DEPTH TO WATER TABLE X-_ONT DRILLER W2- A. W DEPTH TO TOP OF SOLID ROCKN DJNSPECTOR Chandler 

R A e ga , aDEPTH 
CAEETH 

FIELD DESCRIPTION z 0 -'c FEET 
80 

lPitcher sampler 26" 81 
1sample 

82 Silt gay, moist, cohesive, slightly 
plastic, very stiff. Contains sane very 83 fine sand.  

84 

50 blows/2 inches 85 

11 _89 
at 
4J L90 Possible thin layers of fine sand,drills like cohesive soil, however stem mcmen

0 Itarily advances faster.  
CO 

92 

93 
4J 

09 Very stiff 
43 

14 

96 Drilling time 3 min./ft.  

Silt squeezingin at about 85 feet.  Difficult to emove drill 
9rm dil tm



LOG OF BORING 
SOUTHERN CALIFORNIA EDISON COMPANY ENGINEERING DEPARTMENT 
HOLE NO. 1 DATE DRILLED 9119162 SHEET 6 OF .5.  
PROJECT SQCattJLugearAS,1e C EXPLORATION METHOD niary wah 
LOCATION Unit1 zer SIZE OF HOLE 8-inch diameter 
GROUND ELEVATION -+22 MILLW -CONTRACTOR 1-- L lton Co.  
DEPTH TO WATER TABLE 17' - -DRILLER 1ize & Workman 
DEPTH TO TOP OF SOLID ROCKNot Znount.erclINSPECTOR Chandler 

11 _j DEPTH' 
FIELD DESCRIPTION 

10O ____A__V___________ 
Split tu 1 Siie FEET 

Silt with streaks of fine sand 
Split tube sampler 

_10L- Silty fine sand** 

-102.  

0 - I rPieces of sand break along randan planes.  
Shaley structure. C 

-105-1 

W1 

09 

0 11 

San Mateo Formation 
*tcher sampler 24" 1 

ampler Well-graded medium sand, yellow-gray, vet, 
very dense. Some grains appear to break 
down when vet and rubbed between fingers.  

--115

* IlI 

I ~ il6- Drills easily indicating soil is granular.  

0*0 cr 

4



LOG OF BORING 
SOUTHERN CALIFORNIA E(XMON COMPANY ENGINEERING DEPARTMENT 
HCLE NO. 1 . DATE DRILLED 9119/62 SHEET 7.OF 15 
PROJECT S9f a.ucear SteC. EXPLORATION METHOD 
LOCATION Unit_ 1 iphere SIZE OF HOLE 8-inc diaeter 
GROUND ELEVATION .+22 ILLW -CONTRACTOR J - eltnr. rn 

DEPTH TO WATER TABIE . .-17' - ---- DRILLER _ __ize & Workman 

DEPTH TO TOP OF SOLID ROCKTI. rnun reAlNSPECTOR Chndler 

i:~' ~I,.:1 DEPTH 
1 FIELD DESCRIPTION 

I~~~ I aI______ 

Pitcher sampler 30' Medium to coarse sand, yellow, vet, very 
sample 2L dense. Appears lightly weathered or dis

integrated. High quartz content.  
-12 

P-12 San Mteo Formation 

*C ~12~ 
at~a 

* 0 

12 
13 

133-1 
o 1 

3 

I!L ' 0



LOG OF BORING 
SOUTHERN CALIFORNIA EDISON COMPANY ENGINEERING DEPARTMENT 
HOLE NO. 1 DATE DRILLED 9/20/62 SEET 8 OF 
j) PROJECT - Rcat.1htler..LiteJEXPLORATION METHOD JiQasash bore 

LOCATION Unit 1 sphere SIZE OF HOLE 8-inch diametcr_ _ 

GROUND ELEVATION . 22+ tLL CONTRACTOR .L, Helton Co.  

DEPTH TO WATER TABLE 17' DRILLER JL "i 'e 

DEPTH TO TOP OF SOLID ROC10iot encounteredINSPECTOR Hurt 

x W FEET FIELD DESCRIPTION 

Medium to coarse sand, yellow, saturated, 

-141- very dense, almost pure quartz with some 
dark rock fragments and some mica 

142.  

-143

-145-

148. Same as above 

-14 

-150.  

-152-

-153

-154

155

Split tube 
-157- Sample ,lost 

5012 6" 110 
Pitcher Sample 

2 a p158- Sand very dense at 158-1/2,penetration with 

pitcher sampler very slow.  

15



LOG OF BORING 
SOUTHERN CALIFORNIA EDISON COMPANY ENGINEERING DEPARTMENT 
HOLE NO. 1 DAT ILLED 9/20/62 SHEET _..9 OF 15 PROJECT CoasFiicearSte EXPLORATION METHOD Rotaryvash Sr 
LOCATION Unit 1 aphere SIZE OF HOLE 8-inch diameter, 
GROUND ELEVATION _ +22 MLLW _CONTRACTOR J L. Helton Co.  
DEPTH TO WATER TABLE .' DRILLER __G. Mize 
DEPTH TO TOP OF SOLID ROCKIQt..Inagm eJ dINSPECTOR Iunt 

DEPTH 
EE W Is FIELD DESCRIPTION 0 >t oo0 FEET 

San Mateo Sand fine to coarse grained, very 
-161- dense, saturated, mostly quartz 

-162

i61 1 rt m.prro 16 
61 

16 

16 

I 

I lTl 

169- Drill rate 1 min. per foot 

17 

1 Wash water sample S17 
174 San Mateo Sand 

-75 

176j 

WIN 177 

1H179-



LOG OF BORING 
SOUTHERN CALIFORNIA EDISON COMPANY ENGINEERING DEPARTMENT 
HOLE NO. 1 DATE DRILLED 9/20/62 SHEET 10 OF 15 
PROJECT CoastNuclear Site C EXPLORATION METHOD Rotary vash bore 
LOCATION Unit sphere SIZE OF HOLE 8-inch Aiameter
GROUND ELEVATION +22 LLW CONTRACTOR .T .. Heltnn en 
DEPTH TO WATER TABLE .17 DRILLER f. Mi7P 

DEPTH TO TOP OF SOLID ROCKNot efcountered4NSPECTOR Hunt 

tiTa7 It hhU I FIELD DESCRIPTION 
oz > o0 0 FEET 

18 

-182

I 181 

-13- Drilling between 1 and 1-1/2 ft. per min.  

L18L 

-188- San Mateo Formation 

_18 9.  

19 
192 

-193

195L 

197

199-



LOG OF BORING 
SOUTHERN CALIFORNIA EDISON COMPANY ENGINEERING DEPARTMENT 
HOLE NO. 1 DATE DWILLED 9/20/62 $4EET 11 OF .1..  
PROJECT Coast Nuclear SiteC - EXPLORATION METHOD Rotary ash bore 
LOCATION ni1 sphere . SIZE OF HOLE 8-inch diameter 
GROUND ELEVATION _+22. MLW CONTRACTOR J.. L. Helton Co.  
DEPTH TO WATER TABLE I7. DRILLER G. Mize 
DEPTH TO TOP OF SOLID ROCKt encounerdNSPECTOR Hunt 

A DEPTH 
FIELD DESCRIPTION 

I 0 - FEET 
~z _ _----.200

-20L 
Pitcher Sampler 29 San Mateo Sand, Light yellow, very dense, 

saturated, mostly medium & coarse, rounded 
20 to subangular grains almost all quartz 

-20 

-2 Cobble at 20 

-2051 

-2 
* I 

-207 

-20 

-21 

21 

-21 

214 

-21 

2172 

-218- Probable medium tolarge- gravel or smal 
cobbles 218-r220'.  

.. 215.2



LOG OF BORING 
SOUTHERN CALIFORNIA EDISON COMPANY ENGINEERING DEPARTMENT 
HOLE NO. 1 DATE DRILLED 9/20/62 SHEET 12 OF 
PROJECT Coast Nuclear Site EXPLORATION METHOD RtaY wash 
LOCATION - Uni 1 sphere SIZE OF HOLE 8-inch diameter 
GROUND ELEVATION +22_MLLW CONTRACTOR .J.' L. elton Cn 
DEPTH TO WATER TABLE 17' DRILLER G. Mie 
DEPTH TO TOP OF SOLID ROCK Not encountere*4SPECTOR Hunt 

MulSTUBFQ.4U'EES SI S 
DEPTH 

4 Pw w a FeTFIELD DESCRIPTION 

Wash vater sample 
-22 

-2- Start large gravel or small cobble.  H23 
24- No gravel fragments found in vash vater.  

Still gan Mateo sand.  
25] 

226

27 Out of cobbles or large gravel.  

-i28l 

-229 This gravel or cobble layer easy drilling.  

.. j .231

-432

-233

-234.

-235 

Out of cobbles or coarse gravel 
..236

-237,- Drilling 1 ft. per min.  

.238 

-239-



LOG OF BORING 
SOUTHERN CALIFORNIA EDISON COMPANY ENGINEERING DEPARTMENT 
HOLE NO. -1 DATE DRILLED 9/20/62 SHEET 13 OF L5 
PROJECT .Coast Nuclear Site EXPLORATION METHOD Rotary vash LROCTN2!. EXPLOATIO METHOD_ _______ LOCATION ELniO 1-phere SIZE OF HOLE 8-inch diameter 
GROUND ELEVATION _tZ KAW CONTRACTOR J L Qnelton Co, 
OEPTH TO WATER TABLE _. 17 DRILLER - . Mize 
DEPTH TO TOP OF SOLID ROCKIot encounteredNSPECTOR Hunt 

A 'PLE DEPTh 
z tL w Ip e EET FIELD DESCRIPTION 

i FEET 

s , -El *24CL 
Still San Mateo Sand 

-241

242 

243

24, 

-24 
246eo 

San Mateo Formation 

48..  
1249 Medium to coarse sand, yellow-tan, very denst 

H25 
05L

25 

257 

9

260



LOG OF BORING 
SOUTHERN CALIFORNIA EDISON COMPANY ENGINEERING DEPARTMENT 
HOLE NO. DATE DRILLED 9/21/62 SHEET 14 OF .1 
PROJECT _Cont.ear±te EXPLORATION METHOD Rotr wa-h 
LOCATION sere ______________ SIZE OF HOLE 8-inch diameter 
GROUND ELEVATIONL +22 MLLW _ CONTRACTOR J. L. Helton Co.  
DEPTH TO WATER TABLE -.- 17' DRILLER G. Mfize 
DEPTH TO TOP OF SOLID ROCKNot tncounitrINSPECTOR G.S.H. & W.E.L.  

DEPTH 
SIL FIELD DESCRIPTION 
o0 o 0 FEET 

o26c_ 

-26L San Mateo Sand 

26L 

-26 

26% 

266 
Sand has some binder, very little mud used 
in the hole.  

.268.  

.27 

7L 

-272-

3-

274 
-275
-276 

L27 
280



LOG OF BORING 
SOUTHERN CALIFORNIA EDISON COMPANY ENGINEERING DEPARTMENT 
HOLE NO. 1 .. DATE DRILLED , 9/1/62 GSEET N-5 OFD 15 

PR -- JE1CTar .e-_ EXPLORATION METHOD Rot rET O LOCTIO _:~I-__ _jr.r _______.. SIZE OF HOLE ja=LiLLaj4;Et~ker GROUND ELEVATION - +22 S'JIZ OFHLCONTRACTOR - L aete 
DEPTH TO WATER TABLE - __CON T J DRILLER _ L_.  
DEPTH TO TOP OF SOLID ROC L'Cmtm:INSPECTOR r a P. .  

F FIELD DESCRIPTION 

San Mateo Sand, well-graded fine to coarse, 
L very dense, some binder, light yellow color, 

some small gravel pieces, mostly pure quartz.  
p 4 1  I28:

aa 
4.3 

28 

8 U I L 28 

4 

288 

29 

92 
S Pitcher 24" sample1 

Bottom 

NOTE: On 10/2/62 put 500 gallons of clean water in hole at rate of about 50 gpm.  
Could not fill hole. Water level was 
raiL d 6" that ri Idly dropped to the 
stable depth of 17 feet.  

ccII



LOG OF BORING 
SOUTHERN CALIFORNIA EDISON COMPANY ENGINEERING DEPARTMENT 
HOLE NO. 2 DATE DRILLED . 1/24/62 >SHEET 1 OF 
PROJECT aSogaz Nglar iteC . EXPLORATION METHOD _olAry.Yah .
LOCATION Ccnter cvitchyard. area -_SIZE OF HOLE -L4 -inch diartQr 
GROUND ELEVATION _ - Il-! CONTRACTOR & L.2lton C 
DEPTH TO WATER TABLE_ DRILLER - __ize___'_r___ 

DEPTH TO TOP OF SOLID ROCKNOt enccounturedINSPECTOR Chandler 

DEPTH 1pprox. 200' west of highway.  

z x g FEE FIELD DESCRIPTION 
SG 0 o FEET 

o - O Thick vecd.round cover 

f--3 
H2 

-4 

L ISilty or clagry, wecll-Taded sand, ray-ten 
5 slightly plastic, mioderate consion, mit 

5 dense or stiff. Cca' sand to pebble size 
are subUilular dauk izineral.  

- 6 

74 _ 

0 

-12 

I Compact to dense 
13

L [4 

15 
*( 

-16 

In 

La9 

to 1 ravel or cobble layer 
_____ Li 201 _ _



LOG OF BORING 
SOUTHERN CALIFORNIA EDISON COMPANY ENGINEERING DEPARTMSNT 
HOLE NO. 2 DATE DRILLED 9/28/62 SHIEET 2 OF 
PROJECT Coast luclear Sited_ _ EXPLORATION METHOD Entar wah 
LOCATION Genrker switchyard. areaSIZE OF HOLE 8-inch diameter 
GROUND ELEVATION - +98 VTTH CONTRACTOR J1. lt o.  
DEPTH TO WATER TABLE DRILLER Mize & Workman 
DEPTH TO TOP OF SOLID ROCK Not encountere4NSPECTOR Chandler 

2 _j . M ' SDEPTH 
X FE FIELD DESCRIPTION 

St M FEET 

1375 18 12 25 
i tFine to medium sand, tan, clean, damp, dense 

Split tube 

-22
Becaning slightly cohesive. Small amount 

23- of silt in wash vater.  

-24

-25

26- Gravel or cobbles 

27
Sand 

281 

Cobbles -3" to 4f 

1- 3 Alternating layers of sand and gravel or 
1 01cobbles.  

Large cobble in hole 

-52j 

ash water sample -33 Subangular to subrounded gravel up to 1" 
Wah wsize along with rock chips in wash water.  

-34_ Many colors - predominantly dark.  

-35

-36 

3 - Drilling smooth but in hard rock - either 

cc large, boulder or possibly San Onofre 

39 eceia.



REMARKS: W.hen, comiing in and out of hole bit catches on boulder or large gravel at depth 38 fet 0 Ir -( 

Spent several minutes each time in and out reaming hole. -0 o O0r
-4 -4 - C- M 

wWEIGHT -4i 

"I %n POUND~S'1 

DRO H >6 IO < !IC4t 

M NCHFS 41 

0TOTAL r 

_______________ ____ __ LOWS S

-uw 6IT. 4 O M 

\. \, I T _ _ _ _ _ _ 'M- ~ 0 . 0 
Cr\ H( 0 

CDD 

A 0 0\ M 

C+ P t 
00 " p.1 PP.  

00 

0r 11-



LOG OF BORING 
SOUTHERN CALIFORNIA ECISON COMPANY ENGINEERING DEPARTMENT HOLE NO. a_ . DATE DRILLED 925/62 SHEET 4 OF 8 PROJECT C Thuclear.Site- EXPLORATION METHOD Ro+vry wash 
LOCATION .._enter sivtchyard area __SIZE OF HOLE . i___e_ 
GROUND ELEVATION .. -+98 .Tw CONTRACTOR J± _jieiL Co.  
OEPTH TO WATER TABLE -- ____DRILLER Mi1ze & Workman 
DEPTH TO TOP OF SOLID ROCKNot encounteredNSPECTOR Chandler 

&015088?A PEgSt 
D M n ] SDEPTH 

FIELD DESCRIPTION 

E -610

- 2 

-63

L-69 

Medium to coarse sand, yellow-tan, very 
dense 

i h65 

San Mateo Formation 

H-69 

-73 
if I 

H'75 
Split tube sampler caught in hole - vedged 
in by cobbles or boulder from above. Re
covered after -. hours working.



LOG OF BORING 
SOUTHERN CALIFORNIA EDISON COMPANY ENGINEERING DEPARTMENT NOLE NO. 2 DATE DRILLED 10/25/62 SHEET 5 OF 8 PROJECT Coast ite C EXPLORATION METHOD Rotary van 
LOCATION Switchyemd area ___-_-_-_- _SIZE OF HOLE 8" diameter 
GROUND ELEVATION _ +98 MLLW CONTRACTOR J. L. Helton Co.  
DEPTH TO WATER TABLE .- DRILLER 7... MrP 
DEPTH TO TOP OF SOLID ROCIO ofencuntedINSPECTOR Munt 

CO DEPTH 
EET WFIELD DESCRIPTION 

Undisturbed sampling discontinued because of 
cobbles from layer at top of San Mateo 
formation. Sampling may cause loss of 
sampler.  

5

6
*l;K7 

_89 

90 .. 90'-100 vash water sample SA Mateo forma
Jtion: Well-graded, fine to coarse sand, very 

91 -dense, yellow, some binder.  

9 

11193

t-96 

j .1 L~Th2..



LOG OF BORING 
SOUTHERN CALIFORNIA EDISON COMPANY ENGINEERING DEARTMENT__ 

HIOLE NO. __2 DATE DRILLED 10/26/62 SHEET 6 _OF 8 'PROJECT Coastlito C EXPLORATION METHOD gr_-wash 
LOCATION _ Evithard areaSIZE OF HOLE 8 a GROUND ELEVATION i9Ja CONTRACTOR JLLHRtij 
DEPTH TO WATER TABLE .... _ - DRILLER . Mize DEPTH TO TOP OF SOLID. ROCKIotr + NPCO E _____________ 

E N I DRPTH 
FEE FIELD DESCRIPTION 

wSEE 0 OF FEE 

-~ -100

1 -103 

Rotr__ _ _s 

1 5iSan MateoaFormataom 

I. 071ato 

109

aDrilling rate, 1-1/2 ft./min.  

4oa 

117 

11 Diligrae 1/ t.mn 

'K cr i 1



LOG OF BORING 
SOUTHERN CALIFORNIA EDISON COMPANY ENGINEERING DEPARTMENT 
HOLE NO. 2 DATE DRILLED 10/26L62 SHEET -7iL OF E PROJECT Coast Site C EXPLORATION METHOD ot2 wa 
LOCATION rItchyd area SIZE OF HOLE 8" diameter GROUND ELEVATION 98_MTTW CONTRACTOR J. L. Hlton Co.  DEPTH TO WATER TABLE_ -DRILLER G. Mize DEPTH TO TOP OF SOLID ROCN DTEEEPSPECTOR AuRt 

SHE OFI E 

DEPTHT 
0 ~FETJFIELD DESCRIPTION 

--- 120

San Mdateo Formation.  Well-graded fid to coarse sand , yellow, 
S saturated,- very dense., easy drilling, s2,e r binding.  

I4 I 

1-0 nly1 sack of mud used in this hole.  

13 

~36 

I 37' 

. .. jOEPTH 

39( 
4.2 

-1 anMto omain



LOG OF BORING 

SOUTHERN CALIFORNIA EDSON COMPANY ENGINEERING DEPARTMENT 

HiOLE NO.. 2 DATE DRILLED _0/25! 6 H 

PROJECT C- sEXPLORATION METHOD 

LOCATION Swiya area -SIZE OF HOLE 

GROUND ELEVATION _ +98 ,T. CONTRACTOR L C 

DEPTH TO WATER TABLE -- DRILLER G. Mdze 

DEPTH TO TOP OF SOLID ROCKNS efloleec4NpETO 

SFIELD DESCRIPTION 

ENINERN DEPATMEN 
FHETETF 

Washed samplh 

-j I 

SanMato Frmaio. Mz 

Iea42 

14oii.50 

1F46 

DET VOTPO OI OKo noneryensETO 

.011 

fa 1-01550 

.5 

-53 

54-Very dense.  

55 

Bottom 

100 feet of 2 inch diameter plastic tubing 
- ith the bottom 20 perforated were placed 

in the hole.



LOG OF BORING 
SOUTHERN CALIFORNIA EDISON COMPANY ENGINEERING DEPARTMENT 
HOLE NO. - DATE DRILLED 9/276 _____SHEET _ OF 10 POJECT ~ ~;c:t& - EXPLORATION ME THOD o"rMi __ ~) LOCATION 4_ L.___ 

__ -a.; I he.; Q_-______ SIZE OF HOLE 4k~iia diamieter___ 
GROUND ELEVATION - +97 1 &LICONTRACTOR .~.L. h1a o.___ 
DEPTH TO WATER TABLE -D_____ RILLER ____ ize & ',o.:ian 
DEPTH TO TOP OF SOLID ROCK ; el1cOu"Iter"LASPE CTOR Chaiidjer___ 

DEPTH 0I 1FEETW a FIELD DESCRIPTION 
s - _- K eiavy weed cover ___________ 

*1-2 

wcll- ,ruded ft,,c to cuu~r3 wi.thi t;,atred 

~lj) 

-9 

01 

+913 

-- 1 

ISt±ftjvr tf.  

70 
W' 

C,2 ul



LOG OF BORING 
SOUTHERN CALIFORNIA EDISON COMPANY ENGIJEERING DEPARTMENT 
HOLE NO. 3 DATE DRILLED 9/27/62 SHEET 2 OF 1 
PROJECT Coast Nuclear Site C EXPLORATION METHOD Rotary wash 
LOCATION Unit 4 sphere SIZE OF HOLE 8-inch diameter 

GROUND ELEVATION +97 JLLW. CONTRACTOR J. L. Helton Company 
DEPTH TO WATER TABLE ---- DRILLER Mize & workman 

DEPTH TO TOP OF SOLID ROCKNt encounteredINSPECTOR Chandler 

TURREQ jiALES $ y DEPTH 
x IL FFIELD DESCRIPTION ! 0 OX go3' ! EET 
zW __ _ _ _ _ _ __ _ _ _ _ _ _ 

2 I ----- 20 
Scattered small gravel 

21

-22- Fine to niedium sand, tan, damp, dense.  

Split tube lost 
-23 

-24-i 

25
. 26

I Slight cohesion 271 

29

3 0-1 Medium to coarse sand, yellow-tan, very 
densc. Occasional pebble layers, Very 

-51 dense.  

L3 

34i 
_35 Cobbles, probably gravel to small boulders.  

Appears to be densely packed.  
7-36

37
Medium to coarse sand yello very dense.  

-38

139
I San Mateo Sand Formationl



LOG OF BORING 
SOUTHERN CALIFORNIA EDISON COMPANY ENGINEERING DEPARTMENT 
HOLE NO. DATE DRILLED 9/27/62 SHEET -1 OF 10 
PROJECT oast Nuclear Si EXPLORATION METHOD R M 
LOCATION Unit 4sphere -_ SIZE OF HOLE 8-inch diamet___ 
GROUND ELEVATION- +97 MLIM -CONTRACTOR J. L.  
DEPTH TO WATER TABLE -DRILLER ?417e & wnr'man DEPTH TO TOP OF SOLID ROCK~i.o nterdNpTR Chandler.  

ENGINEEING DS'ARTMEN 

.~ * I~2..10..: DEPTH 
zx ~ w FIELD DESCRIPTION - d i a m etFE 

E T ~ vellv. ver dens . Ap.earton Cado.  

and ut f fie t mediu'an eiun o 

DEPTH TO T O Ote Sand Formation Well-Graded Sand, 

Sanaeo sands vit scattered pebbles. Little 
gravel.  

Air-- 
52 

58 

6 

62 

Average drilling rate: 1 min/ft.  

8 

wo K70B



LOG OF BORING 
SOUTHERN CALIFORNIA EDISON COMPANY ENGINEERING DEPARTMENT 
HOLE NO. 3 DATE DRILLED 9/27/62SHEET OF 
PROJECT Coast Nuclear Site C EXPLORATION METHOD Ebtayywsh 
LOCATION Unit 14 sphere SIZE8-inch diameter 
GROUND ELEVATION +97 1LW. _ -CONTRACTOR J. L. Helton Co.  
DEPTH TO WATER TABLE -.. DRILLER Mize & workman 
DEPTH TO TOP OF SOLID ROKo noneeINPCO Chandler 

ENIERN DEPARTMENT 

FIELD DESCRIPTION 

I -82 

186H 

San Mateo Sand Formation 

-92 
DEPTH ~ TRPredominantly medium to coarse sand with 

.I ' Ioccasional pebbly layer's,-yellow, very 
r94- dense.  

86 

88 

-0 

<K+Sa 
-100

-112

-16

---18



LOG OF BORING 
SOUTHERN CALIFORNIA EboSON COMPANY ENGINEERING DEPARTMENT 
HOLE NO. ... DATE DRILLED _.3/&62 SHEET 5 OF ..10...  PROJECT CcstNucleAr ftq. EXPLORATION METHOD tm-v v-,1, 
LOCAN VATION shere ---- SIZE OF HOLE 8-i diametr GROUND ELEVATION +_9119 CONTRACTOR J. L. a1ton Co.  
DEPTH TO WATER TABLE -__ DRILLER Mire .& vorIcnan 
nEPTH TO TOP OF SOLD ROC . r SPE C TOR Cand ler 

0E FIELD DESCRIPTION 

-122
~12OJ 

"12 

-13 !San Mateo Sand Formation Well-gradcd sands, 
with occasional pebbly layers, yellow, very !dense.  

236_ 

3 I 13 

-52 

54 

Pitcher" sample:'T~ 56 ypialSan Mateo san.  

5 18d 
I.



LOG OF BORING 
SOUTHERN. CALIFORNIA EDISON COMPANY ~EGNEIGDPRMN 
HOLE O. .. 3 - DATE DRILLED _ 92,/5 SHEET -___6 OF ~ 
PROJECT -g~sJu~aSt ..___EXPLORATION METHOD Rntprv wp-h 
LOCATION -U±t-.Xs;,ere. SIZE OF HOLE 8-inch di~Reter ____ 

GROUND ELEVATION 97NL. ___COTA OR J. L. IHcltor Co.  
IDEPTH TO WATER TABLE ... ___- ____ DRILLER Mfiz _94 vor-m 

DEPTH TO TOP OF SOLID ROCI(T~t erc=cmt2eweINSPECTOR __________________ 

cm FIELD DESCRIPTION 

7. : .. - 160--_____ ________ 

16L 

1 rl7"-!anMateo Sand Formation. Well-graded sands I vitik occasional. pebbly layers,, yellcui, very I17 -dense.  

I 178

'-182- 1Average drilling rate: 1 min/ft.  

K1.194

x .Th



LOG OF BORING 
SOUTHERN CALIFORNIA EDISON COMPANY ENGINEERING DEPARTMENT 
HOLE NO. 3 -DATE DRILLED 9/_ ____SHEET 7 OF 10 
PROJECT ctlear±ie . __EXPLORATION METHOD Pnt -y wah 
LOCATION ..ji-t. W e . -- - SIZE OF HOLE 8-imca diameter 
GROUND ELEVATION +97 MLI CONTRACTOR 'J. L. Hvlton Co.  
DEPTH TC WATER TABLE.. _ _DRILLER -wize & vark' :z 
DEPTH TO TOP OF SOLID ROCKIt oINSPECTOR Chanll:r 

aTUR kj f14PLES p 
2, p. e 0 31 FIELD DESCRIPTION 

o J0 FEET 

Wash water sample 

-20 Several 1" to 3" layers of silty sand, tan, 
moist, very dense, depth 209' to 215'.  

-2'JV- Slight cohesion.  

21 

-210-i 

San Mateo Sand Formadtion redominantly 
1 medium to coarse sand, yellov, very dense.+ 

High in quartz.  

21 

18.  

3 

-230.. 

K3 
fr 
64



LOG OF BORING 
SOUTHERN CALIFORNIA EDSON COMPANY ENGINEERING DEPARTMENT 
HOLE NO. --. 3-.... DATE DRILLED 10/1/62 SHEET 8 OF 10 
PROJECT -Aoast _Nuclear Site C EXPLORATION METHOD RotarY_ Wash 
LOCATION Unit4__sphere -____SIZE OF HOL -ila diameter 
GROUND ELEVATION . +97 MLL _ CONTRACTOR - 1990 Co.  
DEPTH TO WATER TABLE ------- _ DRILLER . Mize & workman 
DEPTH TO TOP OF SOLID ROCKNtencounteredNSPECTOR Chandler 

I RSED SAfLE5 DPH 

FEET FIELD DESCRIPTION 

-2 Sa Mate San Fomaio 

025 

-25

25 

-2 San Mateo Sand Formation 
248 

254 

256

'-258-i 

269-1 Several thin streaks of silty sand, tan, 
stiff, 263'-290'.  

.2 

Split tube 6 
1 6 Very'dense 

375 18 6 11oo 

Lost 

--70.  

28 

28



LOG OF BORING 
SOUTHERN CALIFORNIA EDISON COMPANY ENGINEERING DEPARTMENT HOLE NO. 3 DATE DRILLED J1 62 SHEET 9 OF 1 
PROJECT sphere C EXPLORATION METHOD Rotary wash LOCATION &t sphere ___ SIZE OF HOLE 8-inch diameter GROUND ELEVATION +91 =ii-_ CONTRACTOR J. L. Helton Co.  
DEPTH TO WATER TABLE --- DRILLER __ ize& vorkman DEPTH TO TOP OF SOLID ROCKNot eAc.ustWteredINSPE CTOR Chandler 

40 11z J$=DEPTH 

x I at x FEET FIELD DESCRIPTION 
W280 

-282--

28 San Mateo Sand Formation 

96 Occasional thin layers of pebbly to small 
gravelly sand, 295' to 305'.  

3oo 

3C Medium to coarse sand in wash water. Very 
dense, however drills easily with heavy 
vash pipe load and normal pump pressure.  

10a 

31 

16 
Iw



LOG OF BORING 
SOUTHERN CALIFORNIA EDISON COMPANY ENGINEERING DEPARTMENT 
HOLE NO. 3 DATE DRILLED 10/1/62 SHEET 10 OF 10 
PROJECT SoasNuclear Silg__C EXPLORATION METHOD -lita.ry-vash 
LOCATION Unit 4 sphere - SIZE OF HOLE _*-1achdiameter 
GROUND ELEVATION +97 LW . CONTRACTOR J. L. Helton Co.  
DEPTH TO WATER TABLE - --* DRILLER Mize & vorlanan 
DEPTH TO TOP OF SOLID ROCyPotencountered INSPECTOR Chandler 

. DEPTH 
w o wIjI FIELD DESCRIPTION 

0i FEET 

I.22 
San Mateo Sand Formation Well-graded medium 
to coarse sand, yellow, very dense.  

-324

32 

32

34- Average drilling rate: 1 min./ft.  

336 

--338

Bottom 

NOTE: Installed 100' of 2" PVC plastic pipe 
with lower 20' perforated after flush
ing hole w th approximately 200 gallons 
of clean vater.  

Lfl



LOG OF BORING 
SOUTHERN CALIFORNIA EDISON COMPANY ENGINEERING DEPARTMENT 
HOLE NO. _____ DATE. DRILLED, 1~~~2 SHEETLA-OF 7 
PROJECT CSitct flcC~r~ EXPLORATION METHOD -Jk1taryrix.ah- 

S LOCATION UniLt 1 sphere ------- SIZE OF HOLE i -incl. liazucter- _ _ 

GROUND ELEVATION -3 4_____ CONTRACTOR 1J L ieltor CQ. __ 

DEPTH TO WATER TAbLE ______DRILLER ~ &Wria 
DEPTH TO TOP OF SOLID ROCKIen0uteec"NSCutr4 SETOR~ 

(A RED SMPLa &ALFQDE PTH Approx. 150' inland from Hole 1 
w w w ; t__FIELD DESCRIPTION 

0 -9 EET 
-- Center cat-reud, bottcEa barranca * ~1 ?w cobbles in hole - probably from Gurface.  

4-4 

0 5 

434, '6i tateo 5rii ror.Lacior W.1-:;a *c- fin~c 

7.- _ -t~ruX. ccar c prvuc..iriantly cour , 
ytellow~-tan, ~cizmh.Satred pcb

-bles. San'd r~aino and jy.blos a~re vu 
,~ Iang-ular to suo-rouncu.A. i±~i in quartz.  

544-P -9

4) 

$4 

4.) 43 

a 

4 K16., 

.

w3



LOG OF BORING 

SOUTHERN CALIFORNIA EDISON COMPANY ENGINEERING DEPARTMENT 

HOLE NO. DATE DRILLED 10/2/62 SET 2 OF L 
1 PROJECT SoQ4 Jaclea~r1t C EXPLORATION METHOD 
' LOCATION Unit 1 sphere SIZE OF HOLE 

GROUND ELEVATION +35 12W -- CONTRACTOR J elon Co.  

DEPTH TO WATER TABLE - DRILLER mi P- Wrkm 

DEPTH TO TOP OF SOLID ROCK Nn+t Pnu-mintr &NSPECTOR Ph~kAAIPr 

~PTH 
I F FIELD DESCRIPTION 

2SHEET F.L 

-- 20-

-21

-22

-23

25 

San ateo Sand Formation very dense 

826i 

-29-- DrilMing time 1 mi 

-32 

-23

34.Grades in and out of fine and coarse 

-25 Sapeo sandFraio.ey es 

326 

27 
2 8 

39

-32 -



LOG OF BORING 
SOUTHERN CALIFORNIA EDISON COMPANY ENGINEERING DEPARTMEN T 
HOLE NO. -DATE DRILLED 1/2/62 SHEET 
PROJECT Coast Nuclear Site C EXPLORATION METHOD Rotarv wash 
LOCATION Unit 1 sphere SIZE OF HOLE _ ______ GROUND ELEVATION 3 ML _CONTRACTOR J 
DEPTH TO WATER TABLE._ DRILLER DEPTH TO TOP OF SOLID ROCKNot encountereINSPECTOR Chandler 

E 
E 

D RDEPTH 

A/ FEE FIELD DESCRIPTION 

0 11 

SHE OF FEE 

.14 

I 11K IJ&6 -1San Nateo I'orniation vell-graded sand, 
.R yellow, very dense.  

J .L5 .  

-51: 

11 

I551 

ik2



LOG OF BORING 
SOUTHERN CALIFORNIA EDISON COMPANY ENGINEERING DEPARTMENT 
HOLE NO. 4 DATE DRILLED 10/3/62 SHEET 4 OF 7 
PROJECT Coast Nuc1ear Site C EXPLORATION METHOD Rot4ry wash 
LOCATION Unt1y e .SIZE OF HOLE 8-1ich diameig&r.  
GROUND ELEVATION -3--LLIL CONTRACTOR J. L. Helton Co.  
DEPTH TO WATER TABLE . .- DRILLER - Mize & Workman 
DEPTH TO TOP OF SOLID ROCKN9..e teTIINSPECTOR chazniler 

FEET FIELD DESCRIPTION 

6 

-63
San Mateo Sand Formation 

65 

9 

16 Sly fine to medium sand gray, grades 
350 18 650 2 to clean fine sand to yellow San Mateo.  

13 

.-7 

San Mateo Sand Formation 75 

.8



LOG OF BORING 
SOUTHERN CAVFORNIA EDISON COMPANY 9NGINEERING DEPARTMENT 
HOLE NO. -.- . DATE DRILLED 10/3/62 $ T5.OF 7 PROJECT Coa:st Nuclear Site C EXPLORATION Rotary wash 
LOCATION Unit 1 sphere SIZE OF HOLE 8 -inch diameter 
GROUND ELEVATION +35 MLW__ __ CONTRACTOR .  
DEPTH TO WATER TABLE DRILLER Mize Worma DEPTH TO TOP OF SOLID ROCKN2Lt-1C-OUater-ediNSP ECTOR Chandler 

GNEI 
DEPTH 

Ro ar wash_ 

F x E T e FIELD DESCRIPTION 
'a a F 

2 

83 

L8 San Mateo Sand Formation 

88 

9 

90 

-92 

Drilling time 1 min./ft.  
-93 

ii 
r-6 

8

.~ 9 

100 0
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LOG OF BORING 
SOUTHERN CALIFORNIA EDISON COMPANY ENGINEERING DEPARTMENT 
HOLE NO. - __ DATE DRILLED 10/3/62 SHEET - .6OF 7 
PROJECT .u ite. __ EXPLORATION METHOD Rntry w 
LOCATION -nitipze____- SIZE OF HOLE 3nAiiinter 
GROUND ELEVATION- +35dl1M -CONTRACTOR T 
DEPTH TO WATER TABLE - DRILLER A, Wn-k-;n [DEPTH TO TOP OF S-OLID ROCKNt encounteredNSpECTOR Ch~ndlcr 

ENINERN DEPATMEN 

ul W FIELD DESCRIPTION 

Possible thin streaks of gray silty sand at 

1001-16' 
-101e 

_10 

,San ,ateo Sand Formation 

Very dense, well-graded medium to coars~e 
M Psand.  

iH 1004 

rills easily with heavy stem pressure and 
normal pump circulation.  

117 

and 
41 
cc0 

L 120



LOG OF BORING 
SOUTHERN CALIFORN1A EDISON COMPANY ENGINEERING DEPARTMENT 
HOLE NO. DATE DRILLED 10/3/62 SHEET 7 OF .  
PROJECT Poast Nuclear Site C EXPLORATION METHOD vash 
LOCATION Unit 1 sphere .SIZE OF HOLE 8-inch diameter_ 
GROUND ELEVATION +35 MLL -- CONTRACTOR L. etonCQ.  
DEPTH TO WATER TABLE DRILLER Mze & Workman 

DEPTH TO TOP OF SOLID ROCKNot encounteredNSPECTOR Chandler 

DEPTH r y )t FEET FIELD DESCRIPTION 

120 

-I..1212 

.23

125 San Mateo Sand Formation 
I Well-graded, medium to coarse sand, yellow, 

26-. very dense.  

127

.128

-130 

-31

-32 

-33 

1 4- Average drilling rate 1-1 2 ft/min.  

135 

301 

'39 
c80 

II' atmll



SOUTHERN CALIFORNIA EDISON COMPANY HOLE NO.. 5 

LOG OF BORING SHEET I OF 2 
LOG CYr~r!:T.R. 2) 

PROJECT San Oaore Nuclear Gen. Sta. LOCATION s l601,=28 - a4o373.5 

GROUND ELEVATION 88.2' t. BEGUN _a:* 8, 193 COMPLETEDJa 13, 1963 

DEPTH TO WATER TABLE no detenined DEPTH TO BEDROCK 39' Sn IatcO_ TOTAL DEPTH 125' 

SIZE OF HOLE 6" DRILL TYPE-.ailins 750 

CONTRACTOR J. R. Pitcher DRILLER R INSPECTOR- G. S. Hunt 

MUD TESTS 
NOTES 

WATER LEVELS, W U. > FIELD DESCRIPTION 
WATER RETURN, 0 t: AND CLASSIFICATION 
PIEZOMETER CS " 0 
DEVELOPMENT, ETC. Z '2 Z .L 

i- uw< > .  

Penetration tests made usIg 1140# erre dosits: brown, damp, 

a campact, silt_ fine to matula sand, 

1-3/8" I.D., 2" 0.D., split tube nastly silt and fine said some sandy 

penetrociter. Blow counts are cua- silt layers.  
lative for 6" incremnts.  

5 
Using about 1-2 p ater in cobbles.  

Penetration test 7'-9-1/2', ecomla

15 --tive totals for 6 incha incremes.  

.25f (4/15/25.) 

Used between 200 and 300 Gal. water 10 
for top 20 feet.  

Cobbles start 

Very difficult drilling in cobble and 

15 boulder zones, hole caves.  

end Of day. 5/8/63.  

25 

30 

end of daY 5/9/63.  

35 
Hole cased to 38'.  

0 -- 4C San i atee formation 
Pitcier core 0' - f2-1/2', 3" core 
racCvery.  

-- Tuba bent because of rocks.falling 

61 in from above.  

* .. 45" 
Penetration test 42-1/2 to 43, 
61 blows first 6" 75 blows cumula 
tive .total for 7. Test stopped at 
75 blows.  

So - 50 end of day 44. 5/10/63.  

Pcnctraton tost at 5 -1/2, 504ows 
pr 3.  

55OL N 

HOLE 'N 0.



SOUTHERN CALIFORNIA EDISON COMPANY HOLE NO. 5 

LOG F BOINGSHEET OF -O 
LOG O BORNG -rl1 T.H. 2) 

PROJECT San oafre iuclear Gen. Ste. - LOCATION E 1,601,023 u 1 40,3T3.3' 

* GROUND ELEVATION 33.2'.$LiaL BEGUN 14zo' " 13 ___ COMPLETED -y 13, 1 6S3

* DEPTH TO WATER TABLE no-. determined DEPTH TO BEDROCK 39 (San :.!to) TO0TA L D E PTH 125' 

SIZE OF HOLE-0L DRILL TYPE- ?~ilfl 750.-

CONTRACTOR J _15. PItclwr DRILLER IL-ed Varner -INSPECTOR Hunt 

MUD TESTS 
NOTES -

WATER LEVELS, W u.> FIELD DESCRIPTION 
WATER RTRIA.AND CLASSIFICATION 

RETRN I U. 2 
PIEZOMETER 'n . 6 0 

DEVELOPMENT, ETC. z 2 CL (3 U . n 
W W 0 W-0 W 

- - - 0 Snn !!atco Fomtion fine to coarse 

___________________________ ~ ~ * ~ sand- an -ftnt"-rav1 -7eltov and very-
dense.

---
65 65 Pitcher core 65' - 66-1/2' pcnetra

totet50 blowsa for 1 inch.  

70 

* 75 

;180 . Pitchicr core tduze bent and sauple lost 
. ecauso of Lgavel faj~~ £xe aoe 

.' Scra? fiv und .- diuc 'tiand in tuie.  
Penetration test at 81-1/2' -50 blows 
for 1 Inch.  

35 

90 

55 95 

* P-nctration test at S' -1/2, 50 
*1 -- 3 inches. Fin~e and orodiim sand 

* in ;entrmter shoe.  

100 

1C5 -T Pitc:Lor core 105' *- 105', sample lost.  

- Ponetiautiof tc30 - 50 blcv5 for 
1-1/2 incilas at 105".  

.110 

115.  

1:3 * -: coi-- 123 - 325 

. . .* HOLE NO..



Q ~ , 4 

SOUTHERN CALIFORNIA EDISON COMPANY HOLE NO. 6 (Pies.) 

LOG OF BORING SHEET OF) 2 

PROJECTSan onorreNuclear Generating Station LOCATION _ E,600,599.5 ' 1i,610.5 
GROUND ELEVATION 88.7' ILW BEGUN_ 5/8/63 COMPLETED 5/13/63 

DEPTH TO WATER TABLE _83.9' DEPTH TO BEDROCK, '4'(San n1ateo) TOTAL DEPTH 126 

SIZE OF HOLE. 5-7/S" DRILL TYPE ailing -g?. .

CONTRACTOR J. N. Ptcanor C. DRILLER _14ord-Du on INSPECTOR Hunt 

MUD TESTS 
NOTES 

a.  
WATER LEVELS, o U. 2 FIELD DESCRIPTION 
WATER RETURN, *. . o AND CLASSIFICATION 

0 - I (A x( 
PIEZOMETER a: ci o 
DEVELOPMENT, ETC. z 2 o -- o 

. ~ Terrace deposits: brown dan, ccpact 

silt and fine sand, cohesive and 
alight plastic.  

5 

Used 500 a1. vater in top 35'. 10 

Placed 125 feet of 2" plastic rips 
into T.96. Gravel packed T.1. to 15 
148 feet from -ound surface and Top of cobble laer.  

placed bentonite, sand and cement Terrac2 deposits: silty fine to 
plug. Perforated botto= 50 feet coarse sand with round Gravel and 
with 3/16" holes every 3 inchea With.- . ct:les tz " + disctsr. Vo h Pard 
alternate rounds at 90*. Hole - li.n, ccttles cave in on top of 
flushed and developed for about -i 0 - t.  
1-1/2 hours. Produced about 1 gpm 
of clear water after 1/2 hr.  

25 C ales to 12".  

30 

35 End of day *ay 3.  
F le crocked, no sanling done 
estause pitcher 'arrel cnuld n:t be 
ta.ker through t.0o cocbles without 
reaming.  

140 

45 d /'/' t da-6 
Hih -and and vnter loss.overni ht 
on 5/9/63. san atein fonation: 

Silty rine to coarse sand with small 
Gruvel, yellow, and very dense, -ub 
rounded to sucanI lar Grains, high 

50 - eurtz cn 'eat.  

55 

HOLE NO .'



SOUTHERN CALIFORNIA EDISON COMPANY HOLE NO.6 (Pie.)

LOG OF BORING SHEET 2 OF 2 

PROJECT san Onofre Nuclear Generatin3 Station LOCATION E 1,600,599.5 N l44o,610.5 
GROUND ELEVATION 88.7' MLLW BEGUN. 5/8/63 COMPLETED *. .5/13/63 
DEPTH TO WATER TABLE 83.9 DEPTH TO BEDROCK .j' (Sad ;1ateo)TOTAL DEPTH 126' 
SIZE OF HOLE 5-7/8" DRILL TYPE__ !ailins CFD-1 

CONTRACTOR J. N. Pitcher Co. DRILLER-- Word - Duncon INSPECTOR C. s. Hunt. .  

MUD TESTS 
NOTES 

(L 
WATER LEVELS, tD U. FIELD DESCRIPTION 
WATER RETURN, a AND CLASSIFICATION 
PIEZOMETER -Io 64, O 
DEVELOPMENT, ETC. z 2 z a. 0 Cn 

Wa 0 W <W> 0 J 

66 Card 6. 67' Could not penetrate 

High water and =ud loss overmigt - 67 '"re t;,an.1 foct.  
5/9/63. . 70 Cored 67' - 63', could only penetrate 

1 foot becuze o friction be-ween 
u- and =:j:le.  

80 

90 90 Pitcber core 90' - 92-1/2'.  
Cored 2-1/2', recovered 1-1/2'.  

End of d-:- .12 5/10/63.  

100 -- Ptcher' o:or10 - 101' 
t1 tau lo:rly beat orly small amtount in 
tub,!, samle p1aced in jar.  
Soaan r unded to subangular Gravel 
to 1" diauot.er notAd 1n care.  

105 

*11 

115 11 Pitchor core 115' 115-1 

u:x I aI r:..tion: * dc .iina to coare and are 
iZ ~ax~1~ ou zar-ular to u rounded 

12o hi-h in quartz.  
120 

* 125 
tt of hle 126.  

HOLE NO.
6

.)



SOUTHERN CALIFORNIA EDISON COMPANY HOLE NO. 7 
LOG OF BORING SHEET 1 F  

PROJECT San onofre Nuclear Generating Sta. LOCATION 5 c"92 E 1,600,071 

GROUND ELEVATION + 12+ BEGUN 5/13/63 ___ - COMPLETED.. 5/13/63 

DEPTH TO WATER TABLE _ no dternied 'DEPTH TO BEDROCK 5' (San i.atso) TOTAL DEPTH 55 

SIZE OF HOLE 4-3/K DRILL TYPE-FailinG 
7 50 

CONTRACTOR J. N. Pitcher RDRILLER eed NPECTOR tunt 

MUD TESTS 
NOTES 

WATER LEVELS, 2 . FIELD DESCRIPTION 
WATER RETURN, > o AND CLASSIFICATION 
PIEZOMETER c 
DEVELOPMENT, ETC. z 0 

L) OW 4> 0.  

Penetration tests Dade Usag 140# Terrace Matrials till placed on Cat 
real.  

ard 1-3/3" I.D., 2" O.D. iplit tube each sand: fline and aedium, loose 

penetrometer. Blow counts are cuca
lative for 6 inch increments.  

5 
6 San Ifateo fomation: 

Pitcher cutr v unple 6'-7-1/2'.  
Fine to course sand, dense, yallow, 
with some small gravel.  

10 Punetration test at 7-1/2', 50 blows 
.er 3 inches.  

15 

Aout 6 ichoo cf firo 3end and silt 

20 Pitcher core 21' - 23'.  
21 Cored 2 ft., recovered about 1-1/2' 

of sample.  

23 
Penetration test at 23', 50 blows 

25 ,er 5 inches.  

30 

- 35 
Pitcher core 36' - 38'fize to coarse, 
dense ency and and fire Gavel.  

40 

'45 

52 d at 52 rec dred 1-2 
. rauple.  

55 

B tta' :f ole 55 

HOLE NO Y



SOUTHERN CALIFORNIA EDISON COMPANY HOLE NO. 8 (Mez.) 

LOG OF BORING SHEET 1 OF 2 
(reverlzrT. H. 5) 

PROJECT sn Onofre Nuclear Generatin& Station LOCATION . 40,S33.0 . 1 1,G00,695.0 

GROUND ELEVATION. 91.7' !!Lw BEGUN 5/15/63COMPLETED 5/16/ 
DEPTH TO WATER TABLE 07' DEPTH TO BEDROCK 45' (an :;jtto)TOTAL DEPTH 125' 
SIZE OF HOLE .5-7/s DRILL TYPE FilinL CFD-1_ 
CONTRACTOR . . Pitcher Co. DRILLER ord INSPECTOR cG. S. Hunt 

MUD TESTS (n 
NOTES 

a.  
WATER LEVELS, I . 2 FIELD DESCRIPTION 
WATER RETURN, U AND CLASSIFICATION 
PIEZOMETER W o I 
DEVELOPMENT, ETC. Z 2 z on 

ou 0W4 > o 

Placed 125' of 2 inch £1loy plaste Terrace deposits: silty fine anA 
new. .~as m4.ahs..mesagessmad..hM r h- a a s edtraa crn dAMp, -dn3.  

thruugh the iArforationa.  
Bottor 40 feet was perforated 

vith 3 inch spacing, alternate rounds 
at 90*. Upper 10' perforated 5 
1 round every 6 inches in line.  
Hole was pumped with c opresaed air 
for about 1 hour. T.5 produced _ Pitcher core 8' - 9-1/2'.  
about 1/3 a flow. Well was pumped Penetration test 9-1/2' - U', 
until return water was clezr. / cuIulative total for 6 inch 

10 5 incrennts 15 -4T -75.  

15 

20 

Pzretration tests r-1de usinz 114 
weight rallia& 30" on a standard 2 
1-3/8" I.D., 2" O.D. split te 25 Start of cobbles.  
penetroueter. Blow counts ame Coobles cavinG into hole to 15' could 
cuiulative for 6" incre.3ents. not sample below top of cobbles 

cocause of cavin . Cobbles are 
proiably not continuous from 25' -5 

30 

35 

40 

145 . . .. .  

San ILateo Form ion: 

Attcmpted to core at 47', sauple 
lost due to vashin .  

50() 
Pitchr core 49-1/21 52-1/2! about 
2'recover .  

62 end of dan 

HOLE NO 8



SOUTHERN CALIFORNIA EDISON COMPANY HOLE NO. 8 (Pies.) 

LOG OF BORING SHEET 2 OF 2 
| (70merlyT.F. $ 

PROJECT San onofre nuclear GneratinZ Statiein LOCATION n4!,833.0 E 1,60c,695.0 

GROUND ELEVATION 91.7' tt.I.W BEGUN .. 5/15/33 - COMPLETED _-5/1"/63.  
DE PTH TO WATER TABLE _.87_' DEPTH TO BEDROCK 45' (s= :1t TOTAL DEPTH 125' 
SIZE OF HOLE- 5-7/8..... DRILL TYPE -F!ilina CFD- 1.  
CONTRACTOR J.N. Pitcher Co. DRILLER -- ord -Dunan INSPECTOR G. S. 1tunt 

MUD TESTS 0 
NOTES 

>. a.  
WATER LEVELS, to .2 FIELD DESCRIPTION 
WA1TER RETURN, > 0 ) AND CLASSIFICATION 
PIEZOMETER o ci 0o 
DEVELOPMENT, ETC. z 2 z a 0 ) 

.w w 0O. w O .l 00 a o 

San I ates Pomation: fine to coarse 
.. .L . w ,.m, 12e .. . .o . ~ *. w t ndfneirnvl Yll Very 

de*nse high quatz conxtent..  

70 

100 

110 

120 

Bott cf Iole 125' 

d ~HOLE NO8'3 (Pe .):



SOUTHERN CALIFORNIA. EDISON COMPANY HOLE NO. 9 (Pie:.) 
LOG OF BORING SHEET 1 OF 2 

(rurm-rly T.H 6 
PROJECT san 0 -1cur Generatinc Station LOCATION 1,601,710.5 , .  
GROUND ELEVATION 98.9 tw BEGUN 5 COMPLETED _ 5/1A135/20/63 

DEPTH TO WATER TABLE 93.0' DEPTH TO BEDROCK 45' (Sc: ;!ateO)TOTAL DEPTH 125 
SIZE OF HOLE 5-7/8-. - DRILL TYPE Fnilin 750 
CONTRACTOR J. 0. Pitcher Co. DRILLER Earl noed INSPECTOR G. S. Hunt 

MUD TESTS 
NOTES W 

a.  
WATER LEVELS, to FIELD DESCRIPTION 
WATER RETURN, a AND CLASSIFICATION 
PIEZOMETER o x 0 

DEVELOPMENT, ETC. z 2 z 0 0 I W 0 Uj W 
_________ ______ 9 U~J> 

Placed 122 feet of 2" disaster pipe Terrace deposits: silty fine and 
into hole and perforated bottom 50' - - adium and, brown, damp, dense, soc 
vith 3/16" holes. T.H. vas gravel - claye silt la.'ers, slicht plastic 
packed, plugged and flushed but vas _ and cohesive.  
not developed with compressed air.  

5

10 
Penetration tests made using l6O 
veight fallins 30.inches on a 7 Pitcher core 12-1/2' - 14 penetration 
standard 1-3/8' I.D. 2" 0.D. split test 14-1/2' - 16' cuzzlative totals 
tube penetrometer. for 6" incremnts 15, 46, 86.  
Blow counts are cumulative for 6" 
increments.  

Start of cobble3 16' very difficult 
drillint.  

20 

- End of day 5/16/63.  

25 

V!?- 31oV drilling due to cobbles, 
'ravel and boulders.  

30 

35
Viin Cray 11Y clay layer at 36'.  

5 an Ateo Fcrmation.  

50 

55 -. (PI 

HOLE NO? PIi z.)



SOUTHERN CALIFORNIA EDISON COMPANY HOLE N 0.  

LOG OF BORING H EET 2 OF 2 

PROJECT San onofre ruclear Ganeratin, Statian LOCATION s 1,501,7V3.5 17 Ii0,hW.5 

GROUND ELEVATION- 90.9' Lw BEGUN 5/17/63. COMPLETED , 5/20/63 
DEPTH TO WATER TABLE 93.0' DEPTH TO BEDROCK 45 (can',*ateo)TOTAL DEPTH 125' 
SIZE OF HOLE.---5-TIP- DRILL TYPE Faifln 750 
CONTRACTOR 3.- N. Pitcher.Co.. - DRILLER &-d-Va-ncr INSPECTOR _ . 9 Hunt 

MUD TESTS. I 
NOTES 0L-(Pe.  

(.  
WATER LEVELS, w U. FIELD DESCRIPTION 
WATER SRETURN, AO 

I ( ~ ~~~n (AD'LSSFCTO 
PIEZOME TER Z.' CL 0, 
DEVELOPMENT, ETC. z 1( z 

I- 0W4> w 

Swn Itatec Form~ation: 

SinZ to coarse s5nd and Tine arve, 
yveflov, v'r'den3e vith occasional 
CravOl to 1 diaPter.  

TO 

75 

80 

Q..  

95

100 

105 

110 

____~f' ]1 2 ~ ~ l5' 

HOLE NO:2 Yj~.



SOUTHERN CALIFORNIA EDISON COMPANY HOLE NO.!o 'r'--.) 

LOG OF BORING $HEET 1 OF 2 Po*c1T.',!. T) 
PROJECT San Or.ofre Nuclear eneratinr, Station LOCATION _ 1,5014651.5 1 '439,93 .5 
GROUND ELEVATION V *' -1=. BEGUN 5/15/G3 COMPLETED 5/15/63 

DEPTH TO WATER TABLE 83.0' DEPTH TO BEDROCK 51' (San :!a4tOTAL DEPTH 125' 
SIZE OF HOLE- 5-7/3 - DRILL TYPE Failinz "750" 
CONTRACTOR J. 1. Pitcher- RILLER -d - Varner INSPECTOR '. S. Hunt 

MUD TESTS 
NOTES W 

0.  

WATER LEVELS, o > FIELD DESCRIPTION 
WATER RETURN, >o on <.  
PIEZOMETER N. 2 AND CLASSIFICATION I.- 0 

DEVELOPMENT, ETC. z 2 z a. a 
W- W 00I- Wi .0 a w< > a . 1 

Penetration tests made using 140# -- 1rrace Dpsita: silty fine and 
weight falling 30 inches on a at:r 
1-3/8" I.D., 2" 0.D. split-tube pene- :.iectu c snd, .r-, darn, dense, 
'lrmaater. 511cNt cohesive.  
Blow counts ar= culative for 6" 
increcents. 7 

5 Piter core 5' - 7-1/2' penetrated 5 - ,to 9 1.  
9 15, 49 , 93 cunulotivo total blows 

125' of 2" Kraylo- plaste pipe with 93 for 6 inch increnents.  
botto 50' perforated as sbijn in 10 
specifications E-47U4 placed into .  

hole. Test hole was gravel packed 
to top of San Ifateo fomration, flushed 
with water and pluged with sand, 8 Pitchr core 10' - 12-1/2' 
bentonite-end cement mixture. This 54 penetrated 12-1/2' - 14' cuuaintive 
hole was not developed with com- 15 blow count for six inch increnents 
pressed air. 13 - 54- 94.  

Pitchiir cop, 15 - 27-1/2 il1t:, fine 
j and and clv 27 silt, :rdyn, <k..p, 

2C donse, Dediu2 lastic and cohesive.  
P-:et-ated 17-1/2 
cannulative total blow count 15 -47-1 

25 
Cosrse sand and fine Cravel.  

30 - Pitcher, core 30-32-1/2 obtained 
1-1/2' ananle of mdium and conrce 
sand, breorn, danmp and dense.  

" layer of 'ravel to 1/2" at 4l'.  

Cobbles and coarse Gravel at 42'.  
Lftr3 roc a 2-1/2' - 51'.  

50 

San ILteo FT rtion: 

-55 

ff 
_ _ _ _ _ _ _ _O.5 

_______ ______ __ _



SOUTHERN CALIFORNIA EDISON COMPANY HOLE NO. le I-ter.) 

LOG OF BORING E r 2 

PROJECT Son ootre rehwljnr 3enerating Station LOCATION -- E 1 ,65. a 435,933.  

GROUND ELEVATION .' :.'t BEGUN 5/15/53 _ COMPLETED5/16/t3 

DEPTH TO WATER TABLE 63.0 DEPTH TO BEDROCK 51' (sn ;.ateojOTAL DEPTH 125 

SIZE OF HOLE 5-7/8 DRILL TYPE Failing- "'T5O" 

CONTRACTOR J. F. Pitcher DRILLER Sari Rcea INSPECTOR . 6. iiuat 

MUD TESTS 
NOTES -

0.  
WATER LEVELS, .0 14L FIELD DESCRIPTION 
WATER RETURN, I a I AND CLASSIFICATION 
PIEZOMETER o . 0 

DEVELOPMENT, ETC. z n x 

o. w 0 < > 0 .  

San !ste, For'mstion: 
Fine to coarse sand and -fine ravel, 
Pllow, ry dense, high quartz 
content, subrourded to suboanular 
Grains with soee thin fine sand and 

60 - silt layers.  

65 

95 

125 
Botton of 1ole 125'.  

HOLE NO (



SOUTHERN CALIFORNIA EDISON COMPANY HOLE NO. 11 (rez.  

LOG OF BORING SHEET 0 OF 
(For-erl** P-) 

PROJECT_s1 Onofre 7u1lear Grtir a. LOCATION It dW), 21(,.5 6 
GROUND ELEVATION 15.2' U.L1 BEGUN 5/14/63 COMPLETED-5/11163 
DEPTH TO WATER TABLE .11't _ _I DEPTH TO BEDROCK 9' (San IWaeo)TOTAL DEPTH 50'.  
SIZE OF HOLE_ 5-7/8 _ DRILL TYPE FailicZ 1000 
CONTRACTOR J. N. Pitcr Co. - DRILLER __ !?d - Varner INSPECTOR G. 3.ITuit 

MUD TESTS 
NOTES I 

WATER LEVELS, . D IFIELD DESCRIPTION 
WATER RETURN, AND CLASSIFICATION 
PIEZOMETER I N oI O 
DEVELOPMENT, ETC. W 2 z L a e 

w w on a w oW 
Q O O- < > o. .. 1, 

Set 49' of 1-1/2 inch plastic .pine. Trrmee Apoi'a: St-tam bed 
Pipe was perforated with 3/16" holes deposits and beach sand top 3 feet 
on lower 40'. T.H. was gravel packe 13 fill constructed by cat during 
to 4' of 2urface and flushed with leveling.  
water. Placed ceent plug on gravel 
at the surface. Well pwped with 5 
compesed air for about 1 hour 
until water as clear.  
Piezomster produced estimated 
3-5 gallons per minute.  

10 San iatco Formation: 
Film to coarse -a!d with asme ravel 
to 1" yellow and ver-- dense.  

15 

20 Pitcher core 20 - 22'. Lost saxple 
ad tub- bent.  

25 

30 

35

40 Cored 38' 4 40' obtained about 
3 to 9" sanmple.  

4T Clayey lens, Mostly silt'. fine sand 
vit1 3ono cohesive clny-y ont-rial.  

50, 
Bottom of Tcle 5 

HOLE N0. 11



SOUTHERN CALIFORNIA EDISON COMPANY HOLE NO.12 (PioL.) 

LOG OF BORING SHEET 1 OF 
(For iert P-2) 

PROJECTSan Onofre Nuclear ceneratine Sta. LOCATION n !do, 200.0, F 1,,'oo0,757.5 
GROUND ELEVATION 14.8' !LIJ 1 BEGUN 5/14/63 COMPLETED 5/1'4/53 

DEPTH TO WATER TABLE ll't DEPTH TO BEDROCK 5' (San Irat) TOTAL DEPTH 50' 

SIZE OF HOLE 6"_ DRILL TYPE Failing ClD-I 

CONTRACTOR J. N. Pitcher DRILLER Word - Duncon INSPECTOR G. S. Hunt 

MUD TESTS 
NOTES 

0.  
WATER LEVELS, o U. FIELD DESCRIPTION 
WATER RETURN, o AND CLASSIFICATION 
PIEZOMETER - o o 
DEVELOPMENT, ETC. Z 2 z 0 D 

S 1- 0W4 > 0 .. J 

Set 48' of 1-1/2" plastic pipe and Terrace and stream bed depodts, 

perforated bottom 40'. Gravel packed. With cotbes and boulders o.tly 
to surface and flushed with vater. sand and grvel.  
Dsveloped piezoaster for about 1 hour 
until vater vas clear. Well produced 

3-5 gpa flow. Ceomet plua placed 
on gravel at tie surface. Son Iteo ?orrAtion: 

Ftne to cogrse sand and fine Grav-l 
with occasiosnal Gravel to 1" diameter 
:'ellov and very dense.  

10 
P-1 and P-2 perforated with 1 round 
p,-r 1-1/2", alternate rounds at 90'.  

15 Tr15 Coed s5 G.5, recover d bo ut 
6" car ith now ravel to 1/2".  

20 

25 

10 

31 6- r-ccvdrr, cor d 2 fct.  

35 

_30 

50
Bottom of clle 50'.  

HOLE NC 12 (rPrz.)



SOUTHERN CALIFORNIA EDISON COMPANY HOLE NO 1 e HOEN.1 (Pies.) LOG OF BORING SHEET 1 OF 
PROJECT Ion onorzrwearcms (Pomrerir p-3) P O EC _ _.cler Gen' -LOCATION - , .0, E 1, 6 00,815.o 
GROUND ELEVATION~ 16.7' Mf BEGUN 5/14/63 COMPLETED 5/15/63 
DEPTHFTO WATER STABLE_11*DEPTH TO BEDROCK_ ' (sm mateo)TOTAL DEPTH 19* SIZE OF HOLE DRILL TYPE Fallin3 750 CONTRACTOR JN. Pitcher Co. DRILLER Iteed NSPECTOR . 8 u 

NOTES MUD TESTS 

WATER LEVELS, F D 
WATER RETURN, A FIELD DESCRIPTION 
PIEZOMETER n AND CLASSIFICATION 
DEVELOPMENT, ETC. o 2 z I L 

w wj 0 U) a 0 ow 
0 'q> ow 

Placed 49' of 1-1/2" plastic pipe 
perforatd for botto 40'. Gravel ilo s-trena bed deposits and terrace 
packed to surface and flushed with .s pedby cat 
vater. Perforated 1 round every 3" 
alt. rounds at 90' vitb 3/16 drill. $an :lte Pormation: 
Developed vell for about I hour 5 until water produced was clear. Well Pine to coarse sand and fine deavele 
produced 3-5 epm. yellow and very dense.  
Water anple taken for analysis.  
Ceont plus placed on surface.  

10 

15 .  

20 Pitcher core 20' -22.  
Good 2 corm.  

25 

30 

35 

140 Pitcher core 40' 42' good core, 
siltY fine rand on botton of ample.  

4lu 

Silty, fine sand leanse 8 - 9.  

50 
Bottom of Hjole 49'.  

HOLE NO13 (Pies.)



SOUTHERN CALIFORNIA EDISON COMPANY HOLE NO 14 (Piet.) 
LOG OF BORING SHEET 1 OF2 

PROJECT San Onofre Nuclear GeneratinZ sta. .. LOCATION o(F1nerly P-') 
__RUDEE, AI 2 LOATO N_ 44,5 .E.1,6ca.8,31x.  GROUND ELEVATION .7'?i.u BEGUN 5/14/63_ COMPLETED. 115/63 

DEPTH TO WATER TABLE 17-4t DEPTH TO BEDROCK (san :Itco) TOTAL DEPTH 50 
SIZE OF HOLE 6' DRILL TYPE FailinZ CPD I 
CONTRACTOR _J._ I. Pitcher Co. DRILLER Word INSPECTOR c. s unt 

MUD TESTS 
NOTES L S Q.  

WATER LEVELS, FIELD DESCRIPTION 
WATER RETURN, . 2ND CLASSIFICATION 
PIEZOMETER z A 

DEVELOPMENT, ETC. z ' z 0 o 
au W 41 > 0 > o I.  

Placed 50' of 1-1/2" plastic pipe - S2re0 Dalpostts- Gravel, sand, and perforated lover 40'. tower 20' - .7 -- and boulders, loose, very 
perforated with alt. rounds at 1.5" - dirficul.t drilling.  
spacin; at 90*. Upper 20' perforated 
with 3/16 holes alternate rounds at 
90' with 3" spacing. Hole wan gravel- 5 
packed to surface and a cement plu., 
plAced on the top. T.B. vas deve 
for about 1 ioar vith air line.  

10 

San Nhteo Formation: 
Fine to coarse sand end fine Gravel 

-with occasional gravel to 1" diarx-ter, 
and ver dense.  

20 

25 

30 

35 

50 

otton of hole 50' 

HOLE N014 (Piet.)



0 ~A??: IX C 
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Fip"U.es C-1 to 0-6 Grain Size Curves 

Fig.re C-7 Compac ti on Curve 
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Li SOUTHERN CALIFORNIA EDISON CO. ENGINEERING DEPARTMENT 

-SOIL CLASSIFICATION TESTS 'ROJECT -SQa,- 0170 4D- hY~c/e ae TESTED BY68ian DATE 6/.63 V GRAVEL 
Y6 SAND i~ 
Y6 -SILT 

CLAY_____ 
_ 

EPTH ft.// '1__ ___ 

-AOLE. NO..6_____ 
'.AMPLE'-NO.- 17q 0./~ / _ _ _ _ __ _ _ _ _ __ _ _ _ _ __ __ _ _ _ 

1oo SIEVE SIZE 200 100 4R 28 14 _ _4 

'A 

4 

.4 
I--q 

-_T 
7 

T 4.  f 
. 1 f t L' 

-

A 
L' t * 

- - T - ' 

Sj4..  

I. i A1 

-r 4- -77 
4 4

.0 CLAY I. SILT , 1SAND -GRAVEL1 
PARTICLE SIZE MmITI/i6



SOUTHERN CALIFORNIA. EDISON CO. ENGINEERING DEPARTMENT 

SOIL CLASSIFICATION TESTS 
PROJECT So,? rf/ ow. TED BY (! 51___ ____________ DATE6176 

__ G AVEL- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

%SAND 60 ___ ___ 

% SILT,_________ 
%C AY 0 _ _ _ _ _ _ _ _ _ 

DEPTH f t. 16. .  

HOLE, NO. 7_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

SAMPLE 'NO. S nM c______ _ _ _ ____ 

00SIEVE SIZE 200 too 4A PR 14 8 744 

II 9 
-- H -44-K -7.  

404 

I.T I 

20 
T 

.00 .01 1010 CLA 7. ILT : S AN -- GRVL PARTILE SZE m 
'~4O ; iMEW.



SOUTHERN CALIFORNIA EDISON CO. ENGINEERING DEPARTMENT 

SOIL CLASSIFICATION TESTSPROJECT //670C_//e7 ,z8 , TESTED BY 6 lA_-DT 66 %_SAN 6y 
DATE 

6/ 
- 6-_ ____ 

I CLAY 
__ 

DEPTH ftI.' 
HOLE NO.,,_ 

_ _ _ _ 6__ 
_ _ _ __ _ _ _ _ <SAMPLE'N.L~ 

___ 4 
______ 

l0ob. ___ SIEVE SIZE 200 100 4Fi 2 H I 14 8 4 ./ 7 1V.  

7i7[11', 
_____ 

- 41 

60'-- 
I 

I f 
20) .

I ' 

Q0_.1 10 11 

CLAY ~--------SILT... SAND GRAVEL-- --- - .0 PARTICLE SIZE mm 6/6-Fcf C 3



SOUTHERN CALIFORNIA EDISON CO. ENGINEERING DEPARTMENT 

GRADATION TESTS 
PRJ i~)~~r~' r /Y(.r, L TESTED BY 17.11 7-i~ y _____ DATE 7- 6. Y %GRAVEL L 

%/ SAND 

%/ SILT 8 CLAY 

DEPTH FT 

HOLE NO. __ _ _7._ __ _ _ i'r-1-< "7_ _ _ _ _ 

S A M P L E, N O _ _ _ _ _ _ _ _ _ 4 / ~ - 2 _ _ _ _ _ HYDROMETER ANALYSIS .SIEVE ANALYSIS 
25HR 0 __N____15 __N, _GOMIN,. 19MINd 4 MIN. IMIN. 20 10 503 

- 0 

soI 
_ 

2 

?o - _ 

- - - - - - --------------------------------------------------------------------------------------------------
30-. ___ _ _ ___ .43 0 

__ 

_ _ _ 

4__I .t j ------------------- 
.w 

_ _ -43-. 3 
-4- so z_ I Z u _ _ - _ _ _ _ _ _ _ _ _ _ 

__ _ _ _ _ _ _ _ _ 

* 

409 u 
_ _ 

T. . . - - -0- -I-- 

00 

s000 

-o 

o 
led, 0 0 o C1 0 0 0* 

.002 - .005 .OoS - -1 .0?4 149 .29? 590 - 119 2 36 476. 932 19.1 36.1 76 2 -12? 152 DIM TROF PARTICLE 14 MILLIMET'ERS0 

CLAY (PLASTIC) TO Si LT (NON -PLASTIC) SAND 
CBBE LFINE ut~MCOARSE FINE COARSECO LS



SOUTHERN CALIFORNIA EDISON CO. ENGINEERING DEPARTMENT 

____________________________ GRADATION TESTS ________ 

-PROJECT . 5
, -/Y47 3,7 TESTED BY ( ./. __________DATE 7-08 

%SAND 

%/ SILT &:CLAY 

DEPTH, FT.7 ~ -7

SAMPLE NO. _ _ _ _ _ _ _ _ _ _ J-c & t _ _ _ _ _ _ _ _ 

HYDROMETER ANALYSIS SrIEVE ANALYSIS 
-- TIME. READINGS U.S. STANDARD SERIES CLEAR SQUARE OPENINGS 

25HR 45 MIN 7H1-f MIN.l 6O MIN 19 MIN. 4 MIN IMIN 200 100 so so is a 4 3/6' 3/4' 1- 1/2" 11 5 6 a" 

i67+ 2 10 7i~ - _ _ 

S-.-.-- 0.-- - - - ---- 0 

-7a- ~ 
_ __0 _ _ --- 0 

-. - - - _ _ _ _ _ _ - -- - - - - - - - - - - - - - - - . - - - - - - - - - - - - - - - - - - - - . - - -
0- - _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

u 0 . ._ _ _ . ._ _ _ ._ _ _ .2 1 . - - U J0 

7 -- 7- - - -- - - . - - - - - . - -- -40 
- 60___ _ _ _ __ _ _ _ _ _ _ _ _ _ __ _ _ _ _ ___ 

io - ,C-.'o - io ' aoa f l V S . a 

0 0 0 000-00 M. 0 0 000000-0. 1 
0 0 000 -0 ,o o oo 602---os .09 - 07 04 19 2?9 21 236 4?6 952 - 1.1 38.1 762 127 152 

-- DIANE FLO OF PARTICLE IN MILLIME TERS 

CLAY PLAS TIC) T - S ILT (NON PASTIC) FINE f SAD COARS E FINE GRVLCOARSE jCOBE



SOUTHERN CALIFORNIA EDISON CO. ENGINEERING DEPARTMENT 

GRADATION TESTS 
PROJECT Sk.-/ 7O / t/-u.,? TESTED BY , //_ _ _ _ _ DATE 

% SAND 

% SILT a CLAY ..  

DEPTH FT.  

HOLE NO.' 

S A M P L E N O . E T1 7R A N A L t' C / O / 7/ 

HYDROMETER ANALYSIS 
SIEVE ANALYSIS 

TIME REAMINNS U 2 U S STANDARO SERIES CLEAR SQUARE OPENINGS 251 SMIN 7HR 5MIN. soMIN. IMIN 4 MIN I MIN. 200 100 50 30 Is a 4 3/8* 3/4" 1- 1/2" 3 5 6 a 

0o 0 00 

90 - * -* 000 
00 oI 0 

sow 
20 

so 

1. q 0.so00 o 200 

o --- 

0 2 005 Of g 019 037 0.4 9 297 St00 109 236 476 952 0.0. 
7e o 

DIAME TER OF PARTICLE IN MILLIMETERS 

ICLAY(PLASTIC) TO SILT (NON -PLASTIC) SAND GRAVEL BE FINE MDIUM COARSE FINE COARSE COBBLE



-~SOIL. COMFA.-CTION TEST Asr1 01557-567r 
PRJC Si 7Q~A-0 ~7.6' OPTIMUM MCISTURE CONTENT % 

HOLE NO. 'r .-- --.- OPTIMUM DRY DENSITY p c t f Y..  

DEPTH ft. Q-'7roc AlfTE ST ED B Y__ 
* SAMPLE NO.z5c9$ 'n/ DATE TESTED-. -----

Z 130 

CD ~125 _ _ _ _ _ 

.. - - - -

w~~~- .  

i2.. . .. .. . .. .. . .. .. . .. .. .  

-- . . . . . . . . . . . ..  

.1 , ... 1500 

1100 15 

I 2o 000 O 

1 4 

0~ ... 0... .. .. .. 2-.... .. ..  

MOSTR CONEN



Wt{~~tp- Iw t~ 5 

.. . ... . ..  

IT, 

7- 7 - - :.c...... ..... I 
#Z.Q 

7 T7 7,; 7 
v 1.i ! . . .. :::t . . . . . ... 7 

ii 'I 1''' 

I] 6-

... .. i...  
LI 

_) _.l 
t 

7. 1L2 ilLl 
w4.:: . . - -iL - - - -, - .. .- . 11. . .

. 4 5 6 7e69 20 30 40 50 100 150 1 2 3 4 56 78 20 30 400 g00o 

NORMAL PRESSURE, Psi .NORMAL PR FSURE, psi 

SAMPLE NO i~L . DEPTH, tt. . -5 .L 16. _17 VERTICAL PRE VRE. ps 1 2.5 5 10 120 40 17-5 1 00R 
FIELD DRY 0 E NSIT Y, PC f U4- FIELD VERTICAL PRESSURE, pi. VOID RATIO - 44 lA_4 4-40 494: 744 SOIL CONSOLIDATION TESTS FIELD MOISTURE CONTENT % ___ SPECIFIC GRAVITY-6.651- _COM PRESi-lO4i 0 0

1a .3sK Z1 
___VERTICAL PRESSURE. pst I 5 3 0 120 40 75 10 R0/747S LL~'L~HLEN SAMPLE, NO... DEPTH.W ftC. - -0 Rr~53-4~i4/- ETE Y ! DT 

FI DDYDENSITY __FIL VERTICAL PRCSSUREq$.L._ VOID RATIO 6cv'-oN FIELD MSTR ONTENT .. SPECIFIC GRAVITY- V4 DOPE~OI ATE4 

070 0COV f bf



.:1- 4- 7.  

7 7t 

4 ..  

..L ... ... .......  

ow0 9 

4.... ......  
Z.f ..*.....*'.  

2 -7 7i ... ... ...  

7, /rive/ 
SAPL NO77-7,~.L DPT t6'&' ~ A/ ' ETCLP~~R~a._ 5 8 04 7 Q~ FIEL DRYOENI~r~CI FELD VERTCAL RESURE ~i VIDATIO- 5j .j~O S 9~ 5? OIL.ONSO IDA ION EST 

FIELD ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ . .OITU. CO...N T. SPCTCGAIY727 OPESO % 1 i fi tf 
SA P E N .Z E T , t 1 . ' - 5.V R I AQE S J ~ . . .. 80 . ..04. 5 0 ~ b A J C $ 7 _ L~ O E N Z 

FIE.D DR.. .EN.IT -.. r FIL ETCL P ESU EP1 OD RTO.oli,~5~ 

WIL OS U E' C N E T %~ .: SP CFC 6 A I Y~6~ O P E O %~4 9 4 ~ '4 7 X,~ .P E TE T ' :b .. ATE .. . *~ 

'.~177



DIRECT SHEAR TESTS ON 4~'~ OLSAMPLE 
PROJECT M.o n,' Y4. 6C-V DRY DENS rY pc 

HOLE NO. _ __ /0 ijCOHESIVE. STRENGTH -0 
DPHf... .. SOIL. CUEFF. OF FRICTION ( .SAMPLE NO. 7 -- FRICTION~ ANGLE'-. .  

TESTED BY j INITIAL MOISTURE CCI4ENT %-- i

.a 11 ..... -ii+ 
rt 

wt 

ILL 
1-44 

w~~~ J, T1r~ ~* 
cro Moo0 ~' 

It' I -1.j{ T 
.4 I * 4-** 

I--t 4 4 

44 rt+ 

u:~ 44 4.  

/x0 s{ fi00 IIIT 
H ORNAL PRISUAEMT-nhe 

41U6 /



DIRECT SHEAR TESTS Q q'/ebQ .SOIL SAMPLE 
* PROJECT ~5? j/ k' ~ 5'._ DRY' DENSITY p c t ' HOLE NO..4 , . COHESIVE SlREI GTH Ps_40 

DEPTH f f. -- ' Z -... $011-~ S COEFF.' OF FRic rION / ) SAMPLE NO. 2.AfQ/f I5~' RiC'i ION ANGLE'.-__ 
STESTED BY- 575/ L~ INITIAL MCISTURE CONTENT % ,.  

wx50 

7 7' t 

z A~ 44 44- .1 
- t-00 f1~~~ -4 

Li * i i 'T 4 --* -'..4 ~ ~tr- -4 1t 

+4 - -1- 1: .- - -- - + 
z+ 

t.4 -. ~ .lt1*** 4 , 

4 ~ 4 

f .4.4 1 VT 

-. 4 
.4 .

f..  

z 
/00 IiLLL ij~j4~~ 

00O0 4000. 65(00 

0 NORMAL PRESSURE -p0 c 

44 

+ 

in~~~~~~ 4606 4- 4;44 + .. 4....  

Lfl 71. T> f 
w5 .4 

HORIZON rAL DISPLACEMLNT-i e



DIRECT SHEAR TET N./?/A' ~..SOIL SAMPLE 
PRJET~''/ r/'7~/y'/.6~MSa DRY DENSITY p c t 

_RJC ]51 _ _'61 4C 
HOLE NO. .-- ,. COHESIVE. STRENGTH 

(i N DEPTH ft. ''. .- *-.--e. SOIL COEFF. OF* FRICTION. / _ ___ 

SAMPLE NO FRICTION ANGLE -

WTESTED B~-,2MINITIAL MOISTURE CONTENT ;t 

I-

0.,00 t7F R 

w 
3D 

.....*..  

-7? j IL1 41 u 3~ 
U,) 

:4j - 4 1- - 1!J4 4 1 
+ 4 

65000-~ 

- '4 
4 

05000 .44 14-i- f

I1. 1~ 4'4 ~ 

w.3000 

HORIZONTAL DISPLACEMENT-inches 
,c/(5/IA),c- C.



DIRECT SHEAR TESTS ON 111el'146QQl-l SOIL SAMPLE 
PROJECTC.Z~kA 4S /7 -t17/ DRY. DENSITY p c t /'15 
DOET fNO. COHESIVE STRENGTH 

DEPT f t.4 . .. SOIL' COEFF. OF FRICTION /____ 
SAMPLE NO..13 ,eZ't~.67 FRICTION ANGLE ~-46 

STESTED BY 6I9 -INITIAL MOISTURE CONTENT % 

6000!-4.  

wv i 

Z 14 

zz 
d I -1 wC 1.000 

4 -44 , 

44 4 

-I fI 1  - F, 4.72.1 t- -t4.- 4,j.  

I- t6'A- 

NORMAL PRESSURE 

5760 sf6000 

1. 4 i-f 

41 _ ..... 4 
J 00:v0:: 

w~ ,4 4 Th 

-21 .t ... ..  

~+ 

t t tj7;,4 
0 ~~ 0/ot 01 

HO11RIZONTAL DISPLACEMENT-'inches;.



DIRECT SHEAR TESTS ON '6 Qfi iSOIL SAMPLE 
PROJECT -5-77 OW DRY, DENSITY p c t -_ __ _ _ _ __ _ 

HOLE NO. __ __.-COHESIVE STRENGTH Q_ __ 
DEPTH ft. - '5 3 .-- SO IL COEFF. OF FRICTION- W 
SAPLE NO FRICTION ANGLE 

TESTED BY~INITIAL MOISTURE CONTENT %.  

400 

UJI I 

f-- 4 -
w 41.  

hi ~ T .F t. - 4 

*~1 7 ~4Z 
4K-1 T***--t-t* j- 4 

4, i 

f it +-r 

4i 1) 47- f-4 

II-4 

030 

L i L.$ Hti A r 

tt4t 

- - 4-4-1 i-r ti 

00.1' 0.*8 

HOR.IZONTAL* DISPLACEMENT- inchesu



DIRECT SHEAR TESTS 0 4c 'Z _SOIL SAMPLE 
PROJECT /7 . L&_g _-'Q DRY DENSITY p ct _210 -/6'l 

HODET ft.O COHESIVE STRENGTH 9 // 
SAPLE NO. SOIL COEFF. JF' FRIC TiON led' 

IwTESTED BYL.7~INITIAL MOISTURE CONIENT % 

0 30M 

44 

z +4 
7, 1.1o $ . * 1 V. .  

4 OML-PESR -ps 
00 t 

A .4 

_4 4 4 

016 

'444 1-1- -i'1it1t 

0 NORMAL PRSSR -paf 

HORIZONTAL DIPAET h 
Ti



DIRECT SHEAR TESTS ON 07 4~u -- '-- -SOIL SAMPLE' 

PROJECT?4r "U.~?l DRY DENSITY pect _ 

HOLE NO. 6 COHESIVE STRENGTHQC 

SAMPLE NO.__ FRICTION ANGLE ___44 

STESTED -- 61(13 INITIAL MOISTURE CONTENT %JI.  

a. t 4 

tt 
zt4 .-4 L-4

- -WO - Hi I fl 447 

-+ .- .41 

U'- .4 4 44--i:. 

4 A 1 V 1T, -it 

z 

4 
T-4 

.- +I t 

1 4, il- , - i . *J 

oNORMAL PRESSURE -pgl' 

.6 Y . . _ 14 

L~ t 

4:4 

4 

HORIZONTAL DISPLACEMENT inchas



DIRECT SHEAR TESTS ON .,.-..(?.. SOIL SAMPLE 

PROJECT 3.an L/toffe '/C. 6 . DRY DENSITY pet //5 
HOLE NO. -r - - --- - -- COHESIVE STRENGTH 

DEPTH ft. SOIL COEFF. OF FRICTION 
SAMPLE NO. FRICTION ANGLE.. 5 
TESTED BY-*--------INITIAL MOISTURE CONTENT % 

w 

O 

2 /~000 eaO/2__ 

.5000 l TF 

40

11f t,*) 

174 

..) L2 
t 

f 

zT 

w 

tt 

T-+ 4 A. 1 . 1 

z . .-t2 t ii4-i + F 
z T 

t4

wi w 
x 4) 

00 

'a-4 

5760 h~fttI o 300~i i~i 6c 4000 35000 

o c80pS NORMAL PRESSURE -p57 

599 

I.-4 

44 

r 4/00 fa 000 NOR/AL PRSUEaM;97 

S .. ... .  

HORIZONTAL DISPLACEMENT-inches 

1/64A' C-/Vj



DIRECT SHEAR TESTS ON <~~U4q OLSAMPLE 
PROJECT 50'7 07 CY.{(L/ a S1 DRY DENSITY pC t - /f_/ ___ 

HOLE NOL____ COHIESIVE STRENGTH 
DEPTH f t. -/ ao ~3 SOIL COEFF. OF FRICTION A 
SAMPLE NO.. - _ _-__ FRICTION ANGLE...  

BYEST.D INITIAL MOISTURE CONTENT %..h.  

w 

4 /40 4O 
50t22 - -il 

4' 

11 44 - 4 

C; w - 4

o 4 

Z &00 -ilI- .4-- -4~ 44-K-* 

IA.f- - I M-it4 

(LI L4-T jth:2 W1 

0 

-x L 

0 NORMA PRES 4TRE o 

(4 f) -4 T, T 

HORIZONTAL~-- DIPACMN inh



DIRECT SHEAR TESTS ON SOIL SAMPLE 

PROJECT 5O/7 fe/&2 e~$c' DRY DENSITY p c t-/1 
~ HOLE NO. COHESIVE STRENGTH Pt---~~ 

DEPTH ft. - ,-SOIL COEFF. OF FRICTION 
SSAMPLE NO. 7 w FRICTION ANGLE - 0_ 
STESTED IN~S~T*'~ITIAL MOISTURE CONTENT% 

w 
4000 

44 

A-4 

w .  

T4-4f4L - +t 

CD 4 - -i 

o. t 

4:4 

-T I 

wL 0 
0 /000 erc-) '3000 4 006) 5c00 

0 NORMAL PRESSURE+ -p.1 

4000 ~ ~ t4+ ~ TTIU

14 Hj4j f~KT~ 

3000- 
4- 

I- .+ 

T0- Ti I _ 

.o1e 

HORIZONTAL DISPLACEMENT. 'inches



DIRECT SHEAR TESTS ON ? L .3OLSME 
PROJEC &12 4OV5YQ . DRY DENSITY p c f- Z 0 

HOE O.COHESIVE STRENGTH 
"DEPTH f t. 1-I/7 5j SOIL COEFF. OF FRICTION 
SAMPLE 0O. 7e , _7& FRICTION ANGLE 
TESTED BY. 21!.... . INITIAL MOISTURE CONTENT % _ '-3 

I.-

t T1 

0~ 4l 

41L 

co 
I&J w 

4 4I4 

Or NOMA PRSSR 4p 

ww 

IIT 

444 
4 

f t 

N'+ 

0 6.  

HORIZONTAL DISPLACEMENT-inches



~RUE S .GO - ITO0R I S, Ili' C.  

410) N. FIGUZRCA STREET 
CHEMISTS - CA .. zRIO3LOGISTS -ENGINEERS 

Z, L 0 3A zL ZS 6 5 

CAPITOL 5-4148 

Z lj ornia Edison Co=7pa-ny 

CLIENT ...G* ~* -~-~DATE u.2,16 
LoL ..1.:;L.e 53, California 1.ttn:. Gale Hunt 

RECIVB 1.5 2, 1 C 
2 - -~cf sand:, !-tube of- sand, and 

SAMPLE 2. - 0.' clay. LABORATO1Y NO. ~
~rkczd .Xs shoum 

INVESTIGATION 

Idcnti-;f'*cation an(! analysis of ccmentitious matter in Sand.  

RESULTS 

Qualitative analysis of the cementitious ma-tter in the sand s I ce 

indicated thc presence of clay. No or-anic matter was Ctceted. T1-, clay 

Was separa-ted from the ~sand by decantation o-4 acueaus suspensions oC_ the 

samples after allowing all of the sand particles to settle.  

Quantitative a-nalysis for the amount Of clay in the sa7m:'lcs -ave theP 

followir.3 results: 

Cln", % of dry san 

I'leI 1. 157' -159. 1/2', 9/20/62 03 

Hole 1 201' 203 1/2', 9/20/62 0.65 

SpCCtrographic analyses we-e made on the clay f rom t'hac sand: s 1. c s and 

on the a la; ro the tube Ma :.ed TuG' 10'.-12. 1/2'. The r r-Sul ts o f thase, l o: 

below1, indicate that the. clay rem~oved f rom the sand t.ar kead,: :iol .2157',-l5 .1/2..  

i.sr vcry siz!ila-r in coziposition to the clay fLro:m the tube.  

'this rcporr Z'ppliesoriy . th III ~ e or sazmples, invcstic:~zed and is not necessa.rily;.indicaive: of ihe-qu.2!it/ or cb-iditio-. of a3prcn_'y',' 
ir~icM or irnl.-r p duci As,- .2m iual Pr6.cc-ion to cli cn, the ubfic -' h thc Labor2ro i-s this rcport- i. su .itz*c .ind acep-cc 

for the exclusive use of t'-, .I ent to whon, it, is addressed an~d upon, th'e con' 'n. that iris not -to be used, in whole or in:,par-, in,.any
-o --b!-cr w-.rhour prior written, iuth orization fro"'s ette La oraror.'



TRUESDAIL LABORATORIES. INC. Page 2 

Southern California Edison Compauy Laboratory No. 618.5 

SPECTROG APHIC ARL.LYSIS 

C1a- .157 1/2'- 159 1/2' 201' - 203 1/21 

Silicon- .. 24.1% 25. % 35.  
Aluminum- 13. 13. 8.3 
Iron- 8.1 6.3 3.5 
Calcium- 0.:16 0.48 0.62 
Magnesium- 1.9 1.1 0.93 
Titanium- 1.1 0.45 0.18 
Lead- ni: . trace nil 
Barium- trace trace trace 
Boron- 0.0022 trace 0.0016 
Chromium- 0.025 0.011 0.0072 
Tin- nil 0.010 nil 
Manganese- 0.064 0.026 0.040 
Gallium- 0.0077 0.0076 0.0044 
Vanadium- 0.017 0.0096 0.0059 
Copper- 0.016 0.010 0.0078 
Sodium- 1.1 1.9 1.3 
Silver- 0.00042 0.00052 0.00075 
Nickel- 0.013 0.0036' 0.0042 
Zirconium- 0.0095 0.0084 0.0085 
Cobalt- 0.0023 trace trace 
Potassium- trace trace trace 
Strontium- * trace 0.015 0.019 
Other elements- nil nil nil 

Rc:spectfully submitted, 

TIUESDAIL LABORATORIES, INC.  

Re . Truesda 1 Ph. D.  
PI. dent 

"7 '

~V 
,'_
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Z43=- 0:P C07 _TE!,77 

Table E--l Wa-er Level Observations 

Tables -7- to E-8 Water Well Test,?z~n Data 

Fi gures E-11 to 2-6 frawo and Recover Data 

LoT.TH. 13 
--igu-res ::-7 to E-'8 Sai,:2e Calculation Sheets 

Fir~ue ~- U~zIr Lvel Recorder Chart..  
at T.H. 13 

Fgrs ~-,to 'E-15 GIro"d Water A'nalyses



WATER~ LKVEL 0hSERVATIW;S 
SA2I ONOFR UUCLEAJ GEM ATrNG ST&TIcgi 

S PI s 
£1v.ej Hsi. neS 3v. W 52. 7 Slev. W 52. 7 2a3e. 79 a3e.~~~3 50 fe~67  3o.f~9. 1vtU ~ 

Duat Wae ephWI 
MUM MUMW MUM Daart ept E er et a e e t W a te r D ep th W a te r W a te r D eP tI W a te r D ep th W e t er D p~ a e 

W t e r H S e v t oSe . o3 e v . t o E l e v . t o 3e v e v . C .toi evt e v . D e t o W a e r .  

mit Waer 4S1 Water Ma Water ml Wat er Wtr i i M 1te t a)G. te XMUM t r M 3/1/63 2 4.9 .94.7 18302339 ~ 3 . 7 b 9 87.27 5.0 7.74. 5/26/63 F33.9 ' 4.8 86.4 5 .9303.  4 / 1 / 6 3 2 3 0 . 1 4 . 5 8 3 4 . 2 1 82.2 6 9 .0 5 3 0 .4 5 7 4 6 8 7 5 2 4 8 5 7 . 4 3 . 5 .1/ ~ 3 6 46 95.13/ 3 86.2 5. 92.8 6.1 
5 / / 32 . 61 . ~ 3 . 6I B - 4 1 1 2 5 5 9 .1 0 3 .7 6 7 . 1 5 8 7 .14 8 4 8 9 7 . 5 3 8 / 2 7 / 6 3 8 3 . 2 ; - 5 8 6 . 3 5 . 4

E10'8 T.f 1I T. 1. 12 Ta Li ~~U -*IA 
Zlv~ 1 . 0 3 e ~ ~ T .8 * 3 e . P - 1 . 9 I ev .TM - 22.55 ~CV. P1. 17 01 

MU LM ' LLMI 1 . MU 17. t* U Dph Water Depth WaeMUM ae etb Wtr Det ae 
* oE a . to I3ev . to S ev. to K ev . to 1ev W trWater Water 

toaterev 
2 C/b/3 83.05 5.15 10.0 4.8 10.3 4.5 10.2 4.9 1.5 48 /96 6/8/3 2. ~ 4 0. 44 108 4.0 10.5 4.6 .. 17.6 4.  * /1 / 3--9.25 5 -55 10.53 5.46 11.9 5. 6 16 9 4 . 62 

bl W a .:-~ point TPp o f casiui, or top of plaatic pipc 
7*P POpf Pipe broken and new m-aurinS point abed after July 17 
*~17.55 TPp of water level recorder table 

rXV%..E E--I



WiATER 7w#TLL TE3L NqG PROGR;-A.' 

EECOVERT Sheet Nlo. 1*... of .  

S tart Pumpingz 0b3 orver garber 

&id Pupin :p~.~82863 Contractor .)L-He lton Orng County pump Co.  

PUBFThG WELL OBSERVATION WELLS 

Elevation .17.01 DeL 1pths to water below measuring 

d~wdo~n spcific12 1 
gnlevoli capacityEl 8ii 

1-- -- * E 15 -99 E.. . 55 E > .5 

0 in 0 minU.L0 mini. 0 n.  
. - . 10.3' 11.35' A 1.5..17. 65 

21 mii. ---- . - ....- 14 minlmi 2. 5.iu. .l1nii.  

12.6'~~~~91 95.9.- 10' 133' 1.5 

29 mini .. . .2- in.-.1 6mn. 2ma., 19mml..  

12. ... .90 .11.05' 13.2' 1.0 

29 min. .45 1min. _2 mJzfin. 3 min. 2 1Imin.  

-12.1' 9-1.851303 17.1' 

64min- .. 6 min... 31 .. n. 6t mini... 4mn 

12.095 _ _9-.7.. .- .~... -90 1.8' 

9 min. 62 m... Ada.  

12.954..,.......... .......~95 

-. V.15min.  

I~2-6 F 

7 -0,, JC27 mi.  

12.641



;VAER*dLLT&-.T "NG PROGRAMI 

RMCOVEff *1Sheet No. 2~ of 
Start Puinpir' Observer ut-Brr 

End Pumpinr_ pfl Contractor U. L. Helton -Oranzge County Pump Co.  

P~i~I~i ~7UJ;OBSERVATION ITELL 

Elevation 17.01l 

- - r water drawdovin sp c c 121 31 

32 miii.-.  
12.61' 

36 mlin.  

12.57'6, 
1lmin. .  

12.56' 

517 mini.  

12.51 
51. mini.  

. . . ..-- .. 5 mm. - ..  

w --- .



'ATER TLL TE 1  'I7:G PROGR' 

DRANDOWN Sheet No. 1 of 3 

Start Pumping 11:18 a.m. Observer Hunt. R Barbr 

End Pumpi ~ 5:56 p.e. 8/29/63 Contractcr Orange County Pump Co.  

12.3 Static level - 14' on gage * M1 Measuring Point 
Gage located 2' higher than 

PPING WELL measuring point on top of casing OBSERVATION WELS 
lfEition 171Depths to water below measuring 

point in feet 

wator drawdown specific EC x 106 Gallons 1 U3 11 
grn level capacity 1L. . 1 El. 17.5 El. 22.55 

-. ~ ii(= zter) 

Stat. 8:10 13 min. 12,600 Stat. 8:i3AStat. 8:21A Stat. U:15 Stat. 8:504 
12. 2' 1150'i o 

Stat. 11:00 14 min. 13,300 Stat. 11:00'Stat. 11:02,. 15 see. Stat.  

14. gage_ 1100 10.05 J1 12.7 17.35' 

Est. 97 heavY 1 min. 25 min. 14300 3 mi. 5 min. 30 sec. 9 min.  

fluct. broke 10-35' 1125 35 12.9' 17.45o 

suction at .2 min. 38 min. 15,300 8mi. .hm. * e14 mi.  

1-1/2 mini. Q 30' .1100 l o-4o' 11.38 53q0_ 1 .  

dec'reased. : 3 min. - .. .1 hr. 14 min, 16,900o l14 min. 17 min. 1 min. - 19 min.  
33' U00 10.147' 11.4o'3.' 17.50' 

14 mini. 1 11w 37.mn 19,300 22 muin. 214 min. 1 min. 3D)sec. 214 min.  

32, 1100A 10:50' j 11:4 . 17:55 

6 min... .... 1 hr. 57 min. 20,700, 29 inin. j 31 min. 2 min. 29 min.  
30 2 hr. 57 mii1. 25,000 6 min. 3 

1-132 min. 30 0mi.  

47ecsn. 45 min. 4 .. 12 30,000 42 m44 min. 9 min. 39 h mn0 
88-9 - 333' 1100 10450 11.47' 13140' 17.56

88 Steady 1 hour 5 hr. 57 51 min. 59 min. 20 in. 0mi0.  
88-9 17 10.53' fl . 1345'



W(A 1ER ',1,TS G PROGRA!: 

SSheet No. 2.... of 3 
start Rpuping 11:18 a.m.  Observer Hunt - Barber 

2:5 p~. 82~~Contractcr Orni County Pump Co.  

Elevation of 

OBSERVATION WELLSurigp t 
ev U o Q~ ~LW 1l7-01rngpon 

n- Depth to water 
Q [ Water 1  drandown sPecic Cx i6  J.os1' 2 1134 gpn i evel1 capaicity Pw2 1 - t ~

- - -- t frlowineter) -*.1 
5 hr. I83dn 36,800 1 hr. 6 mi. 1km 32 min, 24 inl. 59 minu.  See Sheet3100- 

1.3 .8'--.1.'76O Iw ir 1u3,0 h.~i.h. 3348,.3 uu.1mi~ uu 

- 10.50'3 15' 13.5' 17.66'1 
6br 17min 38W 3hr. 3I2min;.hr. 33T min.1 32 m~in.2 hr. 1 4 1rmin.' 

I h. 12mm. in'p hrl3min., _. 52n.2 -hr.. 29Imi..  
39000 - io 10.30 li.9 57 1.3-55' i7.6 

2 r. 57.ndn45 3 hrs. 593mi. 3-hr.1Ii4n 
.. _ 10.0 1.i5' 1.5 1.0 

3, r. ii2 min.513wh. 4T mn.. 3hr. 53zulu.31h.1&Imin.' 
.. 1-.10.058' 11.05' :*13.50' 17.709 4 h1r 12..Ah 3mn r. 2mn. w 4mn 

10.00'0 11.15' 13.65'. 1770 

hr. 27in .;6 hr3.nn hr. 28 min. Ithr. 1 u 

q.91 10.95' 13.30' 17.6r'



I/ATE.R TlU TEST 'PG PROG111M, 

Sheet 17'0. -3o 
Start Pumpirg 1 iam Ob server Hut-Baxter 

End uMpinR 2:56 p.m. 8129/63 Contractor Orani County bmu Co.  

PUiI 9G- WELL OBSERVATION WELLS 

Elevatio i_03 W 

wter d~r-down- 11peif 12 T 1iZ In level capcity, E:L E:l.____ FaL. E 
84-88 1lhr. 19min. 

5. 5hr- 38 min. 5 r. 2 mn~ 

- - 3 5 ' * 

35 4.13.30' 17.58 
-84: 3 hrs 6 hr. imn.6hr. 30mini.  I 36' 

13.22 17.55 38,60o 
82-841 3 hr. 55 mii-- - .6 hr. 35 mai.  

- 36.5 -.. 

13.15 

82-84...: 

82 -84~ 5hr..Ii5. mik' 

-. 36-.5. ~.....
32-84'.- 6..hrt 35mmn4  -*. 

. . . . .  

-. .. 36 .5 :..................... 
. . .



IATER ATLL TEST G PROQRWOA 

FWXOVEr 'Sheet N'o. I of2 

Start Pumping Observer Hunt -Barber 

End -Pumping 5:57D.8/96 Contractor 0-ranin County PuuwP Co.  

145gage.- 12.5', below measuring point.  

FU.gTNG. N=I OI3SERVATION- IT1S 

Eaevtior 17.1 'LLW asurng i)Depths to vater below measuring 
point in feet.  

waterow specific 12 13 4 
w trIEL. 1480~ El l 1 -5 14 2-5 

05 .9 1 5 ...  

lMin. 5min1  11 m. 15.see. ..i 

20.0 --- ... 9.80'1.-4- 10.0'. 11.85', .17.0' 

"l in. 145 sec .. 8 mdn.. 16 min. -1 mn Ilt min.  

_______ 975'.~ .10-70.' .12.85'.....17.5I0.  
1 m.......... ........ 3..---. - r 5 in 7mn. 1- i

.970. 1 j.5'9.j., 

1im18 min - .. -.. Ilmn.. 13min. 257min.  

15.5' 9.. -0 70 1 1.650.  

- -...--.-. j12.I.0'..............  
n...  .a.3 Ci 7.3 min 10 maing po in



WYATER 7LLT&-,, F" ' PROGRAM 

ROVERY Sheet Nlo. 2 of. 2 

Sta~rt Puming Observe; Hunt -Barber 

End Pumping 5:57 p-m. 7/9~ Contractor Ora County P=n Co.  

PUTFING 7TELI ma2-.zurin!, point OBSERVATION IVELS 

Elevniti on- 17.O1 inath to -+
-dw Specifi 121 

Fw ter 6son spcic13 q 14 
g!pn level capacity ILJ.a. I 

8 min. 2b,. adn. ..  

12 min. A 13i,........  

14. 12-301 

1.5-12.5 __ _* 12-23.  

25 ia. .  

12.35 below -- ~.  

measuring pQ~.nt - . . ~ . . . . . .



FORtM oDj397 50 PADS 10-6 1 
SOUTHERN CALIFORNIA EDISON COMPANY S04ECT or SHEETS 

ENGINEERING DEPARTMENT 

CALCULATION SHEET.  

SUBJECT: owa Poo.~E ~ __ _ _ _ __ _ _ __ _ _ _ 

J.0. NO. _____ ___MADENY H.DATE _______C"M. By _____ DATE _____ 

~Tj 

Li~..fiA4z~jL? 7- ...- -.-

ril wi , ci c.Ce. I TrY 7 

rrsY 'lt 7 'r .7 r-lv .  
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SOUTHERN CALIFORNIA EDI8ON COMPANY SHEET OF SHEETS 

ENGINEERING DEPARTMENT 

CALCULATION SHEET 7jF 

J.O. No. - MADE SY -J H DATE _ ______CHK. BY -_____ DATE _____ 

T E S-T HO 0:

b E:~E P' H- E'. YA.TE FATJ 
*'~r~&.~ .TA t,'.. 
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PUM aU~ V WU* *tVvI 

SOUTH.ERN CALIFORNIA EDISON COMPANY aNEET OF SHEETS 

ENGINEERING DEPARTMENT 

CALCULATION SHEET L ~ 

suDJECT: 'FA N C : F F- 7- T-- F.T 7___DWG.___ ___ __ 

.3.0. NO.MDESY ' DATE CHK. BY-____ DATE _____ 

TI?'IE IV .i k 
AI F .  

* .. - -

7 ' 

L; '- P.  
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FILEt DW %
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F040 00:397 50 PADS K)U'61 
OOUTHERN CALIFORNIA EDISON COMPANY $MEET or SHELETS 

ENGINEERING DEPARTMENT 

CALCULATION SHEET 

45 usjgcy: 5 At~ N C- F ilL Et:iP TjcvDWG. NO. ____________ 

J.O. Poo. 6' V MADE DY G S. H..DATE _______CHK BY______ DATE _____ 
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SOUTH ERN CALIFORNIA EDISON. COMPANY 
SHET OF SES 

ENGINEERING DEPARTMENT 

CALCULATION SHEET 

suu~~~zc -~~~ r O~WG. NO._ _ _ _ _ _ _ _ _ _ _ _ _ _ 

JO0. NO. MADEBY Q - DATE _______CHX By______ DATE _____ 
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n S.0. . G S.LOS ANGELES 53 CALIFORNIA tc., No.  

san Onoi~~re GROUND WATER ANALYSES (:.rtvN C' 2t WU 
N.-..r Sa Onofra th. r N 

DL rptiun .nJ l ocation 10 ±.2C1 (2ajOW tr -,Cj 1 Qj; Or 1 L.±a - ~a t .........~.- ..  

:7 44 o, 94. . L, L).vOz2 

()i,,;r So. CaU±fornia M1ison Ccomrny....Aj&.1 1 60 W. 5tb. Btrv-ctp L. A. 5, 3v Calif 
Use tTO~t Depth_. . 5Q --- Date Conmpited _1/3 Capwitac igpm) .. L4 12' 

1)r.iwJon .241........Perforations_. 20m-50'..... ..... Size Casing and Depth W' ~dimutar............------
(.r.ivcl Packed YC$. __ Seal.. 10 - .. At What Depth _. - . .Log . O .- . Wa'ter Level Record .... 110_O --

Surfaice Elev. .17.eQL - Datum A.-Id .... Source of Information_ .3-.-63t 176_.. ...  

L.Tiaclj 'No.. 3. I __ 2 1j 1~~~ .4..'77: 

1 Sampled By ' S. Hunt G.. S. KIT'nt -. S. THut C.S. Hiunt__ 

ace Anakzcd ~ I3 /. 1 ~31( 1. I§~ .~) )3/~
'niwr~Ature PH ..- ~I~ 3. 1 _1 7.3 1.7.1 -J 

1 19 __ _Ji - ioi-4 
'. 't.: ttuenits in eprn (RV ppm rpm R RV ppm epnm L'" R 'p~ epm r;cR p 

""is: Ca 4.i4U~_ &.2 4.. 0 4.24. 6_. 1_ 4._ *-
I g 2.72 33.2 2 .' -4 .64 

a-,. 47 _j 4V - .70 4.~ _... t . ' .. .  

.17r;_____ U11 1601 3!:"117 
I _. - _ 

B. i -Ice 

o~rn . . 0.33Q2~

T~-I .J)Il 73 _J_ 13 

1-1.1 d rc ": T~f 7 0 l i 

eioaJ ::cjan e .7 100 - --

SanpI3.tak -duia it 

CL C PeuC uoi L



L - I Co'- -ILC-N. I- F 0 BOX 3bi 

LOS ANGELES 53. CALIFORNIA LuSGS No 3aL. DMe'o 
anvp in N0 C" Zt WCIL 

&J-n cNoczi GROUND WATER ANALYSES . &hr Nos.  

lh.:.:rptn and 0C.oEatin .. (j LCrc) diltd Z U: £ .  
1 i40 .. E L.:4~ _ 

O)wner SO.C~iOTi b,0onC~ny ~ J~~O1 ,1. 5 h S eeL L.. A.53 l' 
Use 'Tezf ... Depth-. ... ..... Date Completed ... CapaCirV (gpmn) 34 ae.  
Drawdown 2L Perforations .. -5 L ~ .. Size Casing and Depth----.  
GravelI Packed. YC-S.. Seal_ 120 At Wh t Depth . ...... Los......water noe ecr 
Surface Elev..17.4 ._ Datum DUL..oreo nomto.. Uy.t1~-. .  

Sampled By - -. ------- __ -~-. __ _ 

D)Are Co'k~lved 
.  

Tei njvtu e & iJ 1 ~ 
F C 0 Cra . 2 5 1 7178U9 

[(,.nnsttucnRspi epm % RV ppm 7CRV epm % RV. ppm epni %RV! ppm 
kNn: Ca 42 & 7 .'y . ______ _______ 

M9-z ---------- *- 
_ _ _ _ _ _ 

*~~~Ta Ctions~ ~ T~ EE_ 

NO., 

Total Anions - .2....d ... 2... 11.17-
bahrice 

-Iron _ _ . ~ .- . . - .. .0L .-.  

4ot.d S ds umn -c5 . k I 
Per (7ent Sodlim -..  

01 ---- v,-.i- .

-bc tl- --..

El 'Y'~ Di. -C C 

tj i:~uecrc-,- Lzaj Crto' toll. v1~t*. ~f7 - S ~ it~i ~La. - . . - -- - ,.- 7



SOITTJIEU).N(~~ - UJ ~IIO O!PN 
1 n.'~.!Er j I L.: N 5su C;.,N.G - VK.0. U r, 3 5 1 Sr.,* No. 953 1.1 )D].  

LOS ANGELES 53. CALIFORNIA UIIS(S No 

L:~ ~ GROUND WATER ANALYSES 
Decription and Location._ZGQ.II - -( * . ..----. - - -----.  

.. . . . ........................ --- ...........................................  

Owner -- ---------------- --............ A es -------------- -------------d~e ------

Use- _... -Depth-......_ ... Date Completed .................. _Capacity (gpm).---- SWL ........ .  
Drawdown ---- ._-Perforations ............--- ------ ----- Size Casing and Depth.- ..... .  
Gravel Packed......-- _Seal .. ..... A Wha Depth.........---------- Lo Water LevelReod. .

Surface Elev ------- --_.Dtum.. _._Source of Information _., ru~~ a. ZAZZ~tc 3"Qc ...  

Lab. Field- No. ______*_______I - ___ 

Sanp led By______ ______________ _ ____ 

Date Caf-ited _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

Date A nalyzed-- _ _ _ - _ _ __ ______ 

Temperaturc. pH _ .. ~L __--.  

rnnstituent! in em- % %RV PPM epm % RN', ppmn epmn % RV ppmn epm %RV' ppm 
(..ons: Ca Ti t-2. 

__ ____ ___71_____ 

K~ p4 

* or 
Mg Oj .' i1 

F_ _ _ _ _.1 - _ _ _ _ _ _ 

Toa Anions__ 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _I _ _ 

I I-- on11 ~I---.~j 

T o iC rm n .t ._ __ _ _ __ _ _ __ _ __ _ _ __ _ _ __ _ _ __ _ _ __ __7_ _ _ 

* ~ ~ ~ ~ o~ Solnids, CO ____ _

La I. n C heil 

Siic -All - L 

Total: jo.d j.SFum i



SoI:TIIEJ % 1, 1\j )l?'N IA ~i' iN (AINp.\ 

1-. ~i~i So 0.11. C*S. S-.t~ Nt,.  
LOS ANGELES 53. CALIFORNIA IS%;S No 

(7 Sa~n DieGo GON AE NLSS (~ N, T. H.8 
N~r San Onofre GRUDWTR NLSS 0h! Nos Fok-rlj1 T.HL5 

Dec.x, ) ad Location. Test Hole 8 .0 E ., o 69 ... ............ ........-.___----

30 S. CU±ffornia EaiSof Com~~...Air~ 601. W. 5Ub Ztreq~t L. .5,Clf 
Use Ob 9 Depth_ J25'- Date Completed. 5/63 * .. capacity (gpm) 3~ ......  

IDrawdou n .. '!_-Perforations .. .. tom_0.-k Size Casing and Depth -. !p1LtCDe 

Gravel Packed.- Yet; ..-.. Seal_~.. . At Wha~t Depth . . n Log.. Ye .ater Level Record--.X.
Surface Elev. ... 91.7 -Datum _.J..kL.Source of Information .Report. 176.....-.......- --

Lab.,'Field No. I- ~ _ _ _ 
_I _ _ 

IS~rplenv ___ . S. Hunt M- .an . 3. . ____

5/2 J6 ___ __ 
./Q 6 - -!L -.  

DaeAniah,,zed -9/9-0/9 /3/63 .~- 
_ [Tetperature.p- 1 1 __ ___ .2.0 --

Co_(jn-ituents in ep ~ R p epm 47,RV ppm epm % RVppn epm 40RV ppml Cainns: Ca 2 6. 3,60 2 - -

Mg ~ ~ Q 1.36 . 16.6 _ 0_ 

N a- 6.c) _ouo - .46-_ 103.  
K ? 4 0,L9. 7. 4 _ 

.7 -

________ Cation 9-- 3. 
.  

-An ions: CO., X 24o- . - - . -- -.  

SO4  .2.91 --- 1 40- 3.3----5....--.
* CL .5.w J~L 5-535 -. 190.- -- ..

Qfl. ~Q 54 -- ____ 

fi til i nion ii 9.84 -

Buon. 0..1 -- - .42

Tntal Sold Sum t 3 0 I ..  

(.j~d 1) l~ -~ 0/1 4 /633S 
Rr'; I 3an*.- L.lab 'for Office :of, _njuud::Water Re ourcem .,..  

p'.~ PezncJ.eton: ~ {i~ tot1 'JG,,olved scf~ due: to.- contturjn.tion 01Lof i ae y~tcn 
drill-in, aTroz 1r S3a C e; t 

./



SoI:THI.-Nu CLIl ?I EJmfSoN o:; 
ELU'5rC.N bu;ILC;NG * F.C BOX 351 

1,i**~ ~~.::R(1 *C~. * &.S:itec No.  
LOS ANGELES 53. CALIFORNIA USGS No.  

Cont SnDi,:oCornpanv' No. S!* .  
NearD~~. GROUND WATER ANALYSES 7tN .-.~y 

Description and Location_. IVAt ZL70 13... . . - ...  

-o 01 . .... ...........-- _------........ . .......... ..........  

Owner. 309 C -l~~d L01~ W4 . Adr~ d . 5tL. StLctt 53,~~li 

Use 01,.. Depth_. Y .. Date Compkete3 ... . Cpacitl \ .I z 
Drawdown ...... . __..Perforations ..."'--f-- --- ------- Size Casing and Depth_.  
Gravel Packed -Ye~a.....SeaL..ZQ.__At What Depth ... Log .... W.... Water Level Record .. 
Surface ofv.]~..aui.LL..orea Information .. fl 'ort M-g.__..-_ 

Lab..Field NO.. _ _ _III 

ampled By S. R* Put___ __ 

Jat ,okted _ _ _ _ ___ 

Date Analyze .~ 2"i 0U- .- --- -

FConstituents in epmn % RV ppm epm % RV ppm epm % RV' ppmn epm % RV ppm 
Iions: CA 23. i±4.  

Anions: CO4  .- ___ 

CL _ . ).  

NO- _ _ __ _ _ _ __ _ 

Totsi Anions 83 
B.i I.-n cc 

Ttal Solids. Stini 65 II.  
PC, Ciint .Sodium 

ILirdrcs: Total NC 144~ . _ 

1_1 ko 1t -.e .. 

\ ~KVI ~ n.lpab. f~or afi"of'~rt.I W.t~ tur C1 .~ _L i--~.1 cto~a. J-



ln'~'1idti,'!l . ~ :2LSISON eUILC-.NG 0 F'. . sox is,- N 
.. . ... .......LOS AN GELE5 53. CALIFORNIA USGS No.  

N~-,r ~ ROUD WTERANAYSES Coinpaiiv No.  

NearGROUD WTER NALOther No.  

D~escription and Location. -53'11 ...... ..L .- -..... ~-- -

Owner ...--------------.---- ~ .A des... - * *~ Use D th- -------Dae Completed ........ . .... ... Capacity (gpm).S L Drawdown.. --.-- Perforaions ----- Casing and Dph 
Gravel Packed---------......Seal. . At -hat Depth.-- .. - Log . - .... . Water Level Record - --
Surface Elev.. --- Dzm--------S5ource of Information. Off±ae af CMoulhi ~tar Buzourewc, LLab, Field No..III______I 

Samtrpled By_________ _____ ____ 

Date Collccted 1 T___ 
Date Analyzed --- 

- _ _ _____________ 

Teinperature'p 
_ _ _ _ 

LLConstituents in -epm % R Ppm _ein % RV ppm epm % RV ppm epm % RVpmi 
(.:tjons: Ca. )I 

Tot-il Cations - - _____________ 

Anions: co, u1 

CL -. '."2- 
__ ____ 

.Total A nons - ___ _________ ____ 

B2ance 
Boron 
Silica 

lh - _ __ _ _ _ __ _ _ _ _ 

-7I 

TotalSoids, Su___ _I______ 

i Per C-ent Soiuim 
Iirdnets: To*i . N I_ __ _ _ 

-7-1 

or~ C,,- DfI -7
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LD-ZP.O No.c 10. 25364W 

Lo Lee. 8 alfora t r ecS-.ofin CZoniYa 

Atrention:ntio 6r.J-22.84~te 

LosAzels. 8 alif.orni alic 

S UBC 7 Soil1 Cmaction Tests -Progress Report Nc. 1 

T%-is report contains thle results of Iensity 1"est Ncs. 1 thru 13 tak en on 

the a ,czve, proJec! on June 1., B and 12, 1964, as directed'. Refer cc the 

attac!ed Plot P1.~ Plate "A", for the lo~aticu -of. ets e Area 

foU'.'s: 

COF ;C7 .N 5 Anf 

A.-*-C' '1160-57: 10 -pound har_-*r; IS i nch drop;. 25 blows per layer on eac-h of 

5 eq-ua layers of soil in a 1/30 cublc foct mold.  

Max-= Dens ity 0primm= ~iture 
material Classificz.tiLn, Lbs./Cubic Foot Per Cent 

Brcwnr clayey fine to = ium 
Sand 123.0 12.0 

K I. :,ENS:T TESTS 

Test Wet Densi ty I Field Dry De ns 1ty R elIa ti ve -- lev. Depth 

No. Lbs./cu.ft. Mci sture Lbs./cu.ft. Ccnaction Of est of Fill 

June 4, 1964' 

1 . 127.6 130112.9_ .91 7* 76 .0 2..0' 

2 134.4 14.9- 117.1. 95.3 76. 0, 2.0' 

June-8, 1964 

'3 13.2 '14.3 174 - 95.5 rts o.9 
- 3. 17117.6 95.6 7.140 

5' 132.8 118.8 96.780.' 
6124. S .9.3 1 14.3 . 98* 83.'0" 4.0'.  

- Continued on .pa ge -2.  

sr ZS .. t..q r . g -- C.ES I f Of C;.IL%Tf, *-. lwIc" 0O0 P .. 0,,;.. PLP RT. C CNCL . 1P CIL 

.~~~ft 
COW 

.. . . . .



SAN~ ONOTRE NUCLEAR GCL'N"EF.ATINC STATION Mxa~iatbon 1-4-22M4 
Beastel Corporation ;Project 340A-64-36 

Ju ly. 7, 1964 

flE7l NsryT TESTS -Continued 

'Test Wet Density ZField Dry Desity ReIat fve Elev. Depth 
No. Lbs. /Cu.ft. Y, c is-,u re LbF./cu.ft. Cc=,-a Ct.oan of 7est of Fill 

7 132.2June 8. 1964 
7 3229.9 120.4 -97.9. F3.0 40 

A8 127.8 11.1 114.9 93.4** .0.' 
1, 5 1.4 9.9 -114.2 9 .**I4Q' 

June 12, 1964 
10 130.4. 11.7 11A6.8 95.1 90.0 4.0' 
11 132.0 12.4 117.6 95.6 90.0 4.0' 
12 127.4 10.5 115.2 93.6** 90.0 4.0' 
13 130.8 11.1 117.6 95.6 90.0 4.0' 

* .* enctes areas rewcrked and retested.  
*Derctes areas hc do not veet the req~uired 95-A Corpaction.  

'7VIc-:Z OF SOU-hEr-N CLiC'IA 1NC.  

SCD:P:-pj 

cc: (5) 

-2

* ~.. Twi -ilmlaratmu ./
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:193 

te



4 4 % AA 

' '224 P.O 3:g 5 

- 'A E 

ZI AYjj ,I FE 

'b:-IC E E 

-- )e re ort C-9-----th 

P.t 0.Y 17x !tE5r7 23 19 4 1 -L 5 .  Zat#~ F~e~at "A". Cifcr8 th 
ocatcl- 0!tst.  

tits f crre I-ret± Wei C 

Ac MP 1r. Pae 24AU wr e t&Le tests 
A~ l e v ta w are ta k e a~a d~ r u ~ s e, r e s u ts a e a, !c~it et, wJC A i de'.  

-j ; : -7: 10 pcU-n h&--= r, le inch drop, 25 b I ms per layer or. @gtch of _ieS of soi1. a'l a13; eaie fooI mold.' 

Lb./~kcFoot' Per Ce 

~ ezYgy feto mdium cli. 1.012.0 

Cm tn tn d- cm as 2.  

0.t 
4. -, . .v 

*v-I 1s a~ip ~ P Sj, 0 CD PL.S 5 C P L



* ~SAN CNOmR IKczi SJ GDZ FAMNC SILTON !z~ta ~20 
S*;ec tel Coxporaslcxi ?rcject UO~A-6 4-36 E3 

* July 28, 1964 

e.at we t > tpry z reld Dry De=! y Relative Der ;,, 
0o. s~ C L. f t. Mc ue n .LC. t C~ C t cr, of -~e!- cf ~1 

July 17, 1954 
14 114.16 12.4 01. 7 E2.7*. .8 4. 0 

15 124.4 12.4 120.7 .*08'.' 
July 20, 1964 

16 128e.8 9.9 117.3 95.4. retest of 1 
17 1:8.8 9.3 1U7.5 95.6, retes: cf "15 

i8 125.4 i9.8 104. 8 E5.2*: 0.8' 

20 312 11.1 116.2 96.2 .'.0 
July 21, 1564 

22 13 .6 14.3 119.5 9 7.1'25' 22 
July 23, 1964 

25 135 . 13.6 128.8 96.6- C.' .0 
26 1.510.5 !115.5 .7' rett~t cf f23 

~ ~cts a re as rewc.r~ed ame rtesed.  

: D C LL 'U-S 07 $0iz CA2T-2ZUA RN C 

Sta - e C . "r Cfdv=1 g 
-~Cii No..C -. 2s~.n 

CC: Sechtel Corp. (5) 
File 
!4.A. Lab 

-2- A 
-~ ~~~ - .- - -- "*w%*q'--imw
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FSechtel -o7;:catfon 
1~ 

Iet et --.s~t '/-Z ried rv ens itv 
Lt~.e /C. f.C/-

27.  

32 122 

3~ 3 

27'.- Eatc 

C, 7- t 
*-.--.E 

d 7- s ofc~ t:.~ Z.t~r 
em~i :-S-' o-2e -d; n 

-~ ~ h 12 Of.z-. t 7uc;n. 

r f -2- 2. e;e t r B e .--i :7!fg 
0 A' 

7ormct.. -n.  

* en-.es area -ewozked anud retested.  

Sta.nley C. Davidson 

SZD vb 

cc: Be te I ~Ie 
S'.A. a



10 C .,.. 

* 

S . - . 6 . 3 
1 ' ~ . . . . ' : 

Fc-uary: 17, 1965 
rc~jt't 3  - -59, yc~ 

Jo 6c 
Becl-tel Cor-icratfoon 

Ve rznor, nch I I anI I 
PROjECT: SA7.N O,,;CFRL :~~.-&~ .IiY .  

0?~o: 4 j Sar Cnjcfre, Ca! i:"c ZJ - z S~ LEC: f V zc~ a ~ .. ' 

rei~crt contans thie frsu rs, cj. D.7'ISI t* 7Ct !"CS. 6t c~ rc 
alovE.c Pro ject or . u i - 12 C.- t' 12 '- a d~ re te - i~ u~ s are asE fclA ~ 5 2 b ts -- ere t'= n s 

* - e 1~ - 7 i -cu C h a= ,er, ! ~- rcl. r p 2 I c : -. ? - e 1. i 5eujl lavers cf so,. In j# 1/3w vu,~ S, ErC a:-.  

~l~cri1Cl ifc o : ens v Cyt LEE - c Foci 'c 

... 4.  

* Te t W t -)an ji t Field D r~ D n ~ y 7~: 
. , ~D : 

No. 1 ~.~' citr b.c. n!. *Dnst Xaesxf~ 
36 u- t2 . . 7 11 . 95. tI 10.e0 D 

37 1.0.8115.9.4 

38 131.6: /12f.5 
39 12 2:. 

192 85+: 0 9 'O 119'5 98.85 6~ C 41 129. 8.99 119 98. 6C 14'0 
tontinued o "Page 2 

* * b *~~ 'ec.. .)%~ C Pb *Pj. o C. ~ ~ O. o~ ua.'C.., ~ 
- C 

b *.~ PbS~b. A ~ V ~ h.. *r -Al



SAXN C07ME NU:UZLAR CEN Sj S.,~ Bet&-tel COpT-Pation 
EXTatrci E-5 

PI7Cfect 34PCA-64-h 
*f"rL~-V ,1-6 

36 - s cu ti of Tuib-ped ma t 
7- South Of Tzl-e =at 

- -9 Bene inak culverts-' 39-Between ia. :'erts 
- O'f disc .arge culivert - east end 
- o f disc!.arge cul~vert - east end 

L~rney C. bav! dsom 
.,a'l 

cc: Lec:~tel (5) 

* A -2-L 
Twiuiuq Lalaratariga 

*'-..*-



EP C QU#rV P ATTAC1il:r) ORIGINAL. Doc-Vr4IT HAS ADVER LY A F T n 
___~HI isOlUT ri-it.: MOST L.EGIVILfl IMA(.I OCTAINADIC.  

- '~O~lv~n.. .... .. .~ 

-~~~1 .0A
1?: 15 

-- CIVIL Oiv. 

.... ... .  

A~~M -10 f~. re-,L r 
' 

ii (c; act!onr Twb ~ 

r: p n r ~ c - r .:; t e r u J t ,, o f e nr~ , it .It tc~ jc, q~u 4 ~ c i c -~~ 
t~v~ r c on' a-, a- Z4, 1. pU j t- w : LV aI dl t 

~~cs la er %4 (1t4 TO- i dc Io rV' 

a tl ~ t aFr~ a ~ 3  1k m i .i t-t' r F, 

I.-tt v 

8S4 re r-i- a' 1c a

0.... .....  ---* 
192 

Y' P,



THIE -UOHR QUALIT'Y OP THE ATTACHED URIGINAL DOCUMENT HAS ADVERSELY AFFECTEDO 

AN jig)F E rtcli \ C1'\t PA" I 4rC; fiATIit o" ] Kmtati o. r~. '..  

- .Proje f: t, n 4- V 

ZOf770 '2' 1' -l c-: 

s*.a' 1 v C Ia A oi.  

77-.



LD.c LO C ba.LC " " Cc 

0"-C A~... " .. . ..  

18.1 
To-A.- 

E5c 

_4a 3 P.O.  

P. O0. B~ox 

-9 

5a Cler-ent e, Ca1~fornz.  

A t t e n r i 0n : R .
...............  

Ac:%.- .: 
R L: TCr eS fRe, Z 2 

-E~c'r cc.a t2 aSoJ p-, .4 r e r iI 

* 8ar e as c Vect co r st~ 5. le- v 7est Nos. 55 t k as~r 6tr ta.er ass: 

5 ec ~ l:,rs of s012 if a 23 cubic f COt mole. A s e ver e , 

tratce of silt sand 
1.  

Test ;,cr te~ 1) ~. 
D-n j Lb.cu~ 

Of f re 
* 56 .J6 .  

1721..8 98 + 
18. 0 

11 S. 97.31 126. 2 7. 2.96+13 

13, 

886



ONC) 0N0-E NUCUEAR GDATrNG STATION~ 5-4 Bechtel Corporation 
Project 3683W 
M!arch 24, 1965 

LOCA7iON OF TESTS 

Test Nos.  

55 South of screen well.  
56 South of Screen well.  
57 South of rTrp well.  
58 Area 12 Over d!scliarge culvert.  

59 Area 13.  
60 A-ea 11 ever eischarle culvert.  

El tUnd"Fturbed soil, south Of intake stricture.  

~I1~ !ABORJJCRIES OF SWU7h1.N CALIFOWXIA, INC.  

Stanley C. Davi.dson F'.7v 

cc: Bechtel (5) 
S.A. Lab.  
File 

Alk



203 North Golden Circle Drive Woodward-Clyde Consultants Santa Ana, California 92705 
(714) 835-6886 
(213) 581-7164 
Telex 68-3420 

10 December 1981 
Project No. 413521-0001 

Southern California Edison 
P.O. Box 800.  
Rosemead, California 91770 

Attention: Mr. R. C. Blaschke 

SUBJECT: POTENTIAL FOR CYCLIC MOBILITY 
SONGS, UNIT 1 
SAN ONOFRE, CALIFORNIA 

Gentlemen: 

At your request we have performed the subject evaluation for 
the Unit 1 soil conditions. This was accomplished by 
extrapolating from the data developed in the liquefaction 
studies for the adjacent Units 2 and 3.  

The majority of the important backfills at Unit 1 were 
placed in the early 1960' s. You have informed us that 
the specified minimum relative compaction was 95 percent 
(relative to the laboratory determined maximum density by 

ASTM D1557), that tests were performed to verify that the 
specification was met, and that compaction was accomplished 
with large vibratory rollers. Under those conditions, the 
actual average relative compaction should be greater than 
the specified 95 percent; but, to add conservatism to the 
analysis, we will assume only the minimum values of 95 
percent, which is. a dry density of 114 pcf.  

The liquefaction analyses performed for Units 2 and 3 are 
described in the FSAR, Section 2.5.4.8. The composite 
summary, Figure 2.5-62, shows the safety factor below the 
water table in the.plant area under Units 2 and 3 to be in 
the range of 1.5 to 2. For this analysis of Unit 1, we will 
use the lower value of 1.5.  

When we were considering the liquefaction potential of 
Units 2 and 3, the maximum magnitude for the OZD had 
not been agreed upon. Qur intent at that time was to 
design for a very large, nearby earthquake of unspecified 
characteristics. Within that framework, we conservatively 
chose an equivalent number of significant cycles which corresponded to the 84th percentile for a nearby large 
earthquake. That number of cyces was N = 30, for which 

Consulting EngineersGeologists 
and Envirorirnertal Scientists 

Offices in Other Principal Cities



Woodward-Clyde Consultants 

Mr. R. C. Blaschke 
10 December 1981 

Page Two 

normalized strength is 0.5 as shown as point 1 in Figure 1.  
In the case of Units 2 and 3 at the present time, the 
maximum magnitude has been agreed upon as Ms 7. We do not 
recognize that value as being appropriate for Unit 1, but 
we do recognize that it may be mandated by precedent.  
Therefore, we recommend that N = 10 be chosen for analysis 
of Unit 1: that value is a conservative 84th percentile for 
Ms 6.5; and it is a mean for Ms 7 (Figure 2.5-58, SONGS 
2 and 3 FSAR). For N = 10, the normalized strength for 114 
pcf is 0.44 as developed as point 2 in Figure 1. Thus, the 
factor of safety for Units 2 and 3 should be multiplied by 
the ratio (0.44/0.50) = 0.88 to account for the combined 
effects of the number of significant cycles and the speci
fied density.  

Recognizing that the depth to the water table varies across 
the site (depth of 25 to 30 ft at Units 2 and 3, and 14 to 
17 ft at Unit 1), we have reviewed the SONGS Units 2 and 3 
analysis to evalute the effect of this on the calculate& 
factor of..safety for liquefaction. From this review we find 
that the normalized strength at a shallower water table 
condition at Unit 1 (low confinement) is higher than that 
at a deeper water table condition at Units 2 and 3 (high 
confinement), see Figure C-6, Section 2.5.A.3 of the 
SONGS 2 and 3 FSAR. Further, it was noted that the seismic
induced normalized stresses would be somewhat higher for the 
shallower groundwater condition at Unit 1. For the analyses 
completed, the strength was found to be about as.much higher 
as the induced stress was lower. For this reason no adjust
ment was required for the different water table depth range 
at Unit 1.  

The analysis for Units 2 and 3 was for native San Mateo 
sand. Laboratory dynamic tests show. that the native San 
Mateo sand has about 15 percent more strength than when it 
is remolded and then recompacted to the same density (Figure 
C-3,. Section 2.5.A.2 of the SONGS 2 and 3 FSAR). This 
increase together with a conservative estimate of the 
effects of overconsolidation on Cr (Cr = 0.75 used in 
the Units 2 and 3 analysis as opposed to the. normally 
consolidated case of Cr = 0.57, Figure 2.5-57 in the SONGS 
Units 2 and 3 FSAR) yielded an effect of aging as reported 
by H.B. Seed (ASCE, GT2, Paper 14380,, February 1979, pp.  
227-228, Figure 17) as a lower bound for the San Mateo sand



Woodward-Clyde Consultants 

Mr. R. C. Blaschke 
10 December 1981 

Page Three 

of about 50% above the remolded-unaged strength (1.15 x 0.75 = 1.51). Considering this lower bound value for the 0.57 
native soil together with: (1) the fact that the fill at 
Unit 1 has been in place for about 15 years and (2) the 
range of increase of 40 to 70 percent suggested by H.B.  
Seed's Figure 17 referenced above for 10 to 20 year old 
fills; we have chosen a cohservative value for aging of 25 
percent for the Unit 1 fill. Thus the Units 2 and 3 safety 
factor should be multiplied by the ratio 1.25/1.51 or 0.83 
to account for the differences in aging from the native soil 
to the Unit 1 compacted fill at 95 percent compaction.  

Based on these considerations, the factor of safety against 
cyclic mobility for Unit 1 is calculated as: 

FS = (1.5) (0.88) (0.83) = 1.1 

We believe that this analysis is conservative, yielding a 
factor of safety against cyclic mobility for the original 
conservative specification of the earthquake as,0.67 g 
PGA.  

As an alternate view of the adequacy of the factor of 
safety, you may wish to consider hypotetically the results 
which would be obtained by applying a more realistic, but 
nonetheless conservative, acceleration for a Ms 6-1/2 
earthquake at R = 8 km. Under these conditions, the WCC 
regression study indicates a mean instrumental acceleration 
at the site of 0.42 g, and an 84th percentile instrumental 
acceleration of 0.57 g (Figure 361.55-5, Response to NRC questions SONGS Units 2 and 3, Vol. 1). Using the mean value of acceleration but the 84th percentile number of significant cycles from Ms 6-1/2 (N = 10), the factor of 
safety for Unit 1 would be: 

FS =1I1 (0.67) 1 
(0.42)' .  

Alternatively, using the 84th percentile' value of accelera
tion but the mean number of significant cycles for M 6-1/2 (N = 7 normalized strength 'of 0.48, point 3 Figure 
1), the results would be: 

(0.67) (0..48) 
(0.57) (0.44)-14



Woodward-Clyde Consultants 

Mr. R. C. Blaschke 
10 December 1981 

Page Four 

Thus, the factor of safety against cyclic mobility for Unit 
I ranges from as low as 1.1 for conservative earthquake 
loading assumptions, and is probably 1.8 for more realistic 
earthquake loading assumptions.  

If you have further questions, please do not hesitate to 
call.  

Very truly yours, 

Robert L. McNeill John A. Barneich 
Consultant Senior Associate 
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1 See text.  

Data from Figure C-2, Appendix 2.5.A.2 
SONGS 2 & 3, FSAR Volume 5.  
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