


)
g

:Nm




m;; /"m 27 E;M A f

f&'

REPORT OH TONNAGE AND COMPOSITION oF
LLMBS&OﬁBnAVAILABLE in RHGPQSED QB&RRL S A Aﬁﬁ Be
- PREMANENTR (0 : Urs

0N THE PROFER ' :
BANTA bh&ﬂﬁ GGHNTYﬁ LALIPGEEZA

PART T, (THEXT)

Btanford Unf;veréi{:y

Juns 18, 1988







C.F.TOLMAN
STANFORD UNIVERSITY
CALIFORNLA

June 18, 1939

The Permaneute Corporation
1522 Lathom Square Building
Oekland, Celifornia
Gentlemens

At your request I sulmit the results of our sempling
of a portlom of the Permanente limostones situated on the
southern slope of Beld Peak and en the norbthern slope of
Permanente canyon. The erea ssmpled lies above the 1500
foot level, end also above the mass of Frencisesn sand-
stané and volaénics'whieh saparates the great 1imestons
body inte two portions. The area sempled covers the
Southeast Querter of Seocbion 18, Towaship 7.Soabths Renge 2
Wost and doez mob ineluds large and easily‘availablﬁ
bodies of high grade limestone north and east of this
erse ner the large mess of limestone bslow the 1500 lewel
on the northern slope of Permsnente ocanyon, nor the mazs
of 1imestons sowth 6f Permanemte Cresk. Ihese three ad-
ditional ereas contain large tommages of hiph grade "dark®
limsstovs.

The area pampled and the arsal extent of the entire
body of Permemenbte limesbtons is shown on the Location Map
agecompanying this reporbs

The present preliminary report is aoccompsnied by the

following photegraphs, maps and tabulstionss
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I  Panorame (In Brvelope Je

Ponorsss of the soubh-slape of Bald Pesk showing The
1imegbons body from.Permanente fraek to the top of Beld Pank

snd the .&n;if‘_!;;;ggaﬁ' iy o

£ Franoisean sandstone ond rolennioy

s hrenches. dug: fop sewplings $he. old lower ayd.
upper GiarFiess and. bhe losation of propesed.quarries .t and

Ba .
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(1) Losstien map.showing extant. of Permencube limes

ST BXOBE D emplods  ( Tn ¥o1l)e

{2) Geslogio map. @33;;:t»hé:-&é‘:@%.ss?zn;g@-;.__;th%;:;}ﬁ,:?ﬁ;¢.=£“s3*9?3_1

tour embraoing: propospd et querries:A end B (Ia roll)s

- Semple-1ap. of. Fhe axes. of proposed new guarries

A end Be (T“ﬁ. rﬁll)ﬁ 57 wa

s (&) Gaelag;,ig cross seetions s—h_ewiﬁg geology and

chemionl composltion of aress embraded in propossd guary iok:

& snd B The:cabinabes: of Gonnege. and gelonlebions of,
RTSTRLE w&ua mra. boged onsthess. orteg- seobionss {In ens

valopate

46) - Hap -of Clay: frea s (Inroll)e o

(5) Mep of Clsy Arves BeATpzollles o
(7) Mep of Clay Aréa Cs (In roil).

(8) Mmp of Clay Ares D (In roll).

I3k, Tebmistionse

(1) Tabulatiens of ohemioal snalyses of limeetons t®
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o fies

Gty
(&) Jack hammer samples.
{B) Dismond dérill semples.
(e) ' Hand sempless
{2) -Tabuletions of enalyses of surface clgf to dates
(3) " Tabulations of snalyses of sndesite and ',’algs.oq@a
atibd sgﬁastémi formation.
7 (4)  Upper andesite.

(B) PFranociscan ssndstons and shale aleng west

'(C)‘ ¢ t‘ar&:edﬂed Fré,mb;seanfsiéxﬁda%ﬁe &nd .“sha-::.é*
::(4};&3.-!139»13’5@& of hay clays north of the Bayshaw: Hi.gh-
wey (Polend Hand Senples of Clays)..
o (8) Loge of mm'm*“;@ eagh of Bayshore High-
" (8) Tamlabions showing tonnage and canpesition of
the Fermanente linestone availsble within the propossd

quarry sites A"end Bl (Tam 5 717 end 18),

(8) Tabula‘;giioﬁﬁ?;t'hewing bomnage of olay avsilabls on
the properties oFf the Pérmanents Corporation. (Texbs pe £0)s

- Réapedtfully submitteds
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REPORT OF TONWAGE AND COMPOSITION QF
LIMESTONE AVATLABLE TN PROPOUSED QUARRIES A AND Bs
PRIMANERTE GCRPORATION, AND BUPERFICIAL RESIDUARY CLAY
ON 'THE FROFERIY (F Tii PERMANBNTE CORPORATION
BANDA CLARA COUNXY, CALIPORNIA

Part Is (Tomb)

SUMARY OF REPOR?

. Ihe Permanente limestone avallable above the lowesd
leval of the two proposed guarries oonsisbs of three Lime-

sbone fermabienz: (1) lovsr "hita® cherty limestore,

{z) “dark™ high greds limestones {5)-gp?ar *white® oherby

Lgmeshone |
| The aversgs coupoelibion snd tomnage svailebls of
thene three typss of llmestone sbove the 1500 foot level
(in the proposed guarries) ars &z follows:
. Zomg Somposition

L b v

Upper light limestome .® 1.341.600 = 72.08% CaCOy

Derk limestons = 15,320,000  96.21% CulDg
Lower light limestone = 13,450,000  69.07% GaC0y

Inbersbrabifisd bstwien the lower Hpiite® limesbors
and hﬁe higﬁ gré&e.“dﬂrk” limestons is a bed of elaysy
Franoisoan sendstone sbowt 30 fsey thick. Ths bomeage of
this mebderial is 2,444,000 tons. The ohemissl composibion
is glven in Tabulation Fe. 3 Go This matericl ﬁén pither
be worbed er ubtilized to wix with the elay-bearing portimm
of the sement mix.

The limestone fermebions menkicned abeve resgh on &



thiok block of Prencissen sandetone and %elcax;;im {endesital)e
This fermatisn lialba the ﬁaaﬁ of the upper guerry and by
its thiokness greatly reducss £hé nveilable tennags of lims-
sbone underlying the sondstone and exbonding dowm to the

botbem of the cmayon of Permsnente Upseke

Nogh of the" availebls’ Titusns above the 1500 ot
Jevel oen be ‘extracted Srom the twe proposed quersise. If
it is desired to wtilize all of the limestons above the Fran-
oiscan base & subsidiary quarry csn Be run in £rom tho 140D

foot level to oxtracht the material belew the 1500 i‘eei, lawele

The gooldgic oross séctions have been used to caleulste

‘h(ﬁ%ﬂﬁ;ﬁ And dveTags Gonp ionofthe ‘thres Yimesbone fore
mahions. Théy sheuld slss be used in laying ouh the pro-
posed uarrisge

Finally, only s ‘portion’of the avaeilable teunage of
high grads Pdark® 1i11ies.§o‘}txa"“5i1 the Psrmanente pz*cpazty will
be extracted froi {he é’ﬁipbsed guarrise. The ex‘ben{: of the
entire Permansnte limestone body is shown on The Location
Map attached to this reporb.

. T 2, 1B, 5
3:597,100 vons gress end - 506~ Tone afber coerse is

dedu&@é of residuary clay cepping moat of the property of

she Permanente Corporation has been sampled smd analyzeds and

the ansiyses are attached herewith. h
Uniimited depoalis of bay clayr are evailabls in the swimp

lands of _th'e--San:s-ii‘:mnc-i;sggz-l_ﬁgy Vtaighfs miles from ths properéy of

the Corporation and clayh of similar charcobter oeow: under &

thin lsysr of overburden between the bay and Bayshore Highweyp.
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only & =mall emount of chert; (3) the wpper herizen of
*ehite™ limestons with mueh inberbedded eherts similar
in charapber end composition to the lewsr herizen of
fphite” limesbons.

The hase of this series ip s wedgs-ghaped mass of
Frooeisesn veloanies aud. sandsbonss the uppermost contack
of which lies in the vieinity of the 1530 foot leved and
will feorm the bottom ef the propesed quarry B. Below the
Franciscen ineluslen the limestong series is repeabed by
thrust faultings and = large addiblomsl tomnege of avnil-
ﬁbl&;;imggtpna,nﬁﬁﬁiﬁﬁlaﬁaﬁ~ina@his report oscurs bulow.
the 1600 fob%uaeﬁﬁauf ﬁﬁwﬁ 4o Permenewbe Creel and also
oen the mountain slepss soabh of $he sresk. The inveshi-
gabion ef the details of this fauliting and of the struce
ture of the entire mass of limosbons hes not as yet boon
sonplsbed and will be disenbend In the final repurt and
depigled in the finpl orvss sections. The apocmpenying
eraég sootions show the structure in sp ferces It aflecta
the propessd quarries A snd Be .

An.in@@?ﬁg#@ggﬁﬁagﬁﬂxﬁndingV¢F®d by detalled .gampe-
ling iz the unifﬁgmiy high zrade of the “dark” limestons
snd bhe wniformly lewsr grade of tﬁs wo “whité‘lim@ﬂﬁane
membery earrying iwnberbodded ehert. Thip relation is ¢om-
gtant and geologic stfﬂeéurﬁ_was determined hy litholegy.
{solor of faﬂﬁ&tiOﬂ)Q chemical oempositions abnd by the obe

titude of the beds.phovwn by dips end sbriless It sesms




probable thet conditiens which developed the small emowidt
of hydrooarbens in the eﬁclosed bogin in which ths "dark™
foraming feral limestons was laid down were unfevorsble for
the depositicn of abundant cherts while in the sbssnce of
hydrocsrbons the micro-organisms seoreting silice end the
foreminifera secrebing ¢alofum cerbonebe were bobth astives

The separabion of the doposit inbo ons high grade FEL
sslodum carbonate} snd twe lover grade msmbers is of eoonem-
4o imporbtenee., Ag ghovm on the geelogie: crosa goobiong the
Panrk® limesbone and the Ywhite® limsstone can be gquarried
égg&rg@eiys and any-nﬁ,xtuz"e degireble can bs sent to the
oement mille :

If the “"ﬁhﬁ;e" limestone ie used in large smounts the
chert must be sapafa-!;ed from the limesbone. This can be
socemplished in part by rejecting the larger chert beds in
gquarrying and naarly compiets eliminatien of chert can he -
a0 complished by Flotabion, Mixing of high grade -

1imestons with the lewer grade “wm:be" 1m@stons mhght make

it posaibls to. menufacture cemnt for mmy y&&*rs whthout
regourse %o 'flata-tiona aml; in any eRgT, pxahaoly mly tha Mebbe™
1§1nesﬁonag and paxswly enly a portmon of the Puhite" lime-
ghones mll be treaved by flﬂu&'hmn.

As the importem: gaologic features are deplctsd on
the meps and oross secbions, thege are desoribod briefly
:_’m the fol].@;?rlng parsgrephs with emphasiz laid on the

features of proctical impeortanes in repgerd Lo quary inge
jt ¥k
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and mizing for cemsnbe Further technieel geologic des-

eription will be rogayvad for the Tinal repurt.

DESORIPTION OF PANORAGA OF SOUTHSEN SIF

QF BALD PRAK 10 PERMANEVTE OREEK (TAIRN JUNY 13, 1998)e

. This ?ﬁn@réﬁn aﬁﬁﬁé Tr@#ﬁﬁéérﬁéekgia-liiy I?g snd ¥
and diame;é drills et Holes Mc. & ab righﬁs 8 at cemters
"and § ab lefte 'The‘ﬁaéye-of Fransissan sandsbons and vol-
senios ie shown in the esnter grguud and w1deus greatl, Lo
the right, thet is, towerds the sasts outbing oub bebh the

upper and ;aw&r 1,

stang bﬂdlss eapt of the Ltwo old quar-

rieg. anaas tha aanﬁinuabion of the limeatone beyoend the
proposed quarrices Ties o the northeest o the pregend
Upper Quarsys This relation is shomm on thﬂ Lecatlmn.Map@
The phetograph wa8 taken op the high ridge south of
Permansnta Crgpks and haucaith@ Jdmestons south of the

oresk is not shown on the photographs

DESCRIPTION OF GEGLGGEC HﬁP} '

The gaelogxe map of ths propoged qu&r“ies ﬁ,aﬂﬁ of
the Permanﬁnte Corpvrﬁtzcn shews the areal sxbtent of the
gealogio formetions enumerated in the introductory parss
praph. On i% ar& plotted the mmerous shrikes and ¢ilps
regisbering the atbituds of the beds thet wers measured
during this exeninabion. As mmoh of the srea is coverad
with brush end soil. trenohing wae nNecssshry Lo BEpOSS the

timeshone formetionsgs




The cuterop areas of the "dark” limestons with bigh
ealoimn earboneate c_entén"i: and 10*‘&* in ehert are showm in
bige, There are two arecy of this fermetion shown on the
mep, & minor strip parallel te the main fault zone {alse
desoribed as tbs “bau dery x&ult“) which cuts and terminate
the Permensube 1ﬂnastcne on the nerthw ek and the madn ouve
eropy approximsbely one hall the arss meppeds b@m&ed e
the morthwest by the "breccis faultt,

Thiz body of high grade 1imeéh6nﬁ melos the deposil

cummwrclsjly'valuablas and without it the bwe "white”

sherty members would prebably not be of commercial value.
ﬁs?‘*fﬁé""“dérk?‘. lﬁe‘-&ﬁo’x‘:ﬂ 'Bﬁéraun.dﬁ. the outerep area of

upner ”whﬂte“ eherty llmegteng, and thie in turn encleses

the upger Fraﬁciécan,andesatew' This pattern of older beds

sorrounding younger members is a graphic vepresentabier of
the mein structurs of the limsstons bedy sbove the 1500
faot level; naﬁéiﬁp a %yﬁbli;a;cr trough plunging towards
the east (s6e croms seebiong)e | 7 7

The “upper anaasite s oolored in greeu et the right

can ar of the aree mappeﬁ, vuﬁens rapzdiy tGW&rO& ika ansh

of the quarrv-araa‘and 3eins %he mein body of Franciscan
endesite and sandsbons shown on the wap. This thickening
of the vcleanisrmﬂmbéfg ahdﬁﬁf&t the bebtom of the map oube
out the limestone ts the east of the aree mapped.

The lover cherty limestone, colored in pink, lies south

of the "dark" limestone and sbovs the main Ineluded mesa of

Franciscen sndesite and sandeboms. It is brought up egein




northwvest of the main body of “dark® 1imsstons by the
"hreceds fanlt®. The nerrow band of “derk® limestons mene
tioned previously borders the lowsr chsrty limesbone on
the northvest eand is completely cut off by e greab "houn~
dory™ fault zones the hanging well of which ia shewn on the
maps

STRUCTURAL CROSS SECPIONS.

The géologic strueture is shown ¢n vertical sross
sovtions vhich are usnally comstructed fram formetional
boundayies and gtrike snd dip ohservetions pletlted on ths
geclogie meps. In addition to these dats we have used
the :E'olie'wing '111’??3!1%1&'"(: jons’

{1} Core somples obboined frem ten diemord drill heles
which show the charéctér of rock and atbitude of beds in
esch hole.

C(8) The logs ek ni:n,e diamond drill heles put dewn: by
theFante Clara -Haiding'{)ompany and chemleal eaneiyses of
this maﬁeriala

(&) The loge of three ohurn drill holes bored by -
the Californis :,_P_ox"blanc{ Cement Company and ‘e:hemical auai-
yses of slidge samples. . 7

{2} Jeck hemmer sempler. These holes were frem 12 to
20 feeb deﬁ;é and wm'ea -épacéé. at 50 fect intervale. The
dry oubttings were collected, and character of sach ammple
shows type of limestané» Thaess zemples were snelysed.

I pletting all the above daba it was discoversd thet the




sedimentary sequence - namelys (L) the lower “white! cherty
Limostone, {2) thé internediate “dark® nnnwchérty 1img-
stenes nnd {(3) the upper "whibe" cherty limestons - was
wéll establizhed. Golérg chemicel enalysis snd ccourrence
11l gave sn identical sequence of Formabions. The ma@s and
erogse seschions shmwmmg chemica} compusition are identiosl
wikh the maps and cross sections on which geologic formes
tions are plotted. o

This result was both aurpri»‘inw and 5&&1&€&ﬂ%cry B8
it was feared, before the detbai 1ec1 sbudics wre c&rriec_
Oy that thﬂ chert might be dlatributEG erratically
+hr0uvhout ths 11méatone ssquane and that largs bodiss
of homogenous high grade material mlght not existe

The definite formstional boundavies betwesn these
threo typen of limestons alsc sssisted in debemmining the
geracture of the d&pasit; tuds Shereferes the socempanying
geclogic crosghseetions are far HOre aécurate thar- conld
heve been msade froam geologle chser;ations at ground sur=

faoe glones no motter how detailed such ebservetiens pight

ho.

Structurel Cross Section through Trench Ne. 1.

"This seocktion showe the geclogic conditlona near the
epsbern margin of the propesed quarries end alse the posi-
tion of the upper andesite exposed where the trench inber—
goeots the rosd to the Permanente (lubliouse. DPlamond Prill

Hole Ne. 7 was pubt down in the cenber of Thie wveleanic




material. The anslyses of this "uppsr andesite® ars tebuleted.

It appenrs that it can be inaorpﬁraﬁed in the aiay of the
cemant mix if the cley is 1cm*in mapgnesie and 11306,

The bulk of the matérial shewn in this gection iz high
grade "derk" limegbone which averages e litble over 200
fest in thiokresss A band:of Franciscen sandstone vioh
contains & little andesite in Drill Hole New 1 averages.
shout 40 feet thick in ths zections thimming towards tle
worth. The anslyses of thin interbedded layer of sand-
stons-is'shown in Tabuletion No. 3.

> Uhis material-Ghn be wsed as & portion of the elay

constituent of ¥hs ceuwsnt mix; 1% will not be necessery to
wste 1t in quarrying,

hjbnly 2 smpll thiclkness of the upper "white"” limestone
15 Shown in this section.

' The lower "white” limestone has been penetreted to s

depth ‘of 280" fest 1i Hole Woi#8 HHd ‘225 feet in Drill Hole
Né;“ﬁ”ﬁﬁi&ﬁ'&i&*ﬁdﬁ‘fﬁ&éﬁﬁ%B'ﬁhﬂ”mmderlying Francisean
ssndetones The position of the main block of andesite and
sandsbone wili be indicated more moourately afber Drill
Eeles Noo 8, § snd )0 reach this material. It is hopsd,
therefores thet thﬁge'ﬁolaé w%li Eé cnﬁﬁiﬂnsé il the
uné@riying ?réﬁcisc%n materiél_iﬁ encountered,

" The upper &ndgéite-ahomm.in Drill Hole Moo 7 ldes in
the feulted synslime. This syncline iz the mein shrueturel

Peature of the limestons body avd wes mentiensd in the



depoription eof the geclegic mep. At the south end of the
sactien the limegbone is folded: and the anblcline is
drapped i¥to the everturned positionm by the thrust feuls

at the contaot with the main Freneiscen bloele

Cross Section thrdupgh Trench Nou Ille

This oross sechbion’ shows the lewsr cherty member 150
te 200 fest thieks the inberbsdded Frasneiscan layer 156 Lo
50 feet thicks and the meximum thickness of the "dark”
non~cherty member varying fram ‘22@“ foot bo nearly 300
feet in this cross section.

. “Phecbulk of the meterial south of Drill Hole No. 2
encountered in this pértion of the quarry will be the Ei’gh
grade "dark'" limestons.

“The ma’in'synéliﬂe shown in the cress section han
flatbened into s “gentle stfusturds The overturn slong
the thrust feult s prénouwnsed. The main feult which owts
off the limestone Gody lies just north of the séebion: and
the parallel “brecoie foult™ is ghown on the north spd of

the seeblion. .

Cross Sedtion threush Trésch Nos IV,

In-oross gection Ne. 4 bthe wain boundery foult ie
shown ‘st the nerth drd the pardllel Ybreceiam feult® soms
300 féet to the séuthi The high grade "dark® limestons
is from 180 to 200 Féet in +his sechion and is sepereted
from the wederlying *wiite' limesbons by the bed of Frau-

olgcan sondsbone (shém in a1l the eroms sections) 15 o

e ot L B S e e




30 feet thick. The average thickuess of the lewer lime-
ghong s determined frum the log of Drill Heles Noo 6 is
nboul 200 feet.

In ltbis geetion the high grade limestone forms a
belt of neerly 200 feet in thickness. apprﬂximmtely
persllel teo the ground lau.ri‘aceg gxtonding frem the «liffe
just sbove the main Frenciscan aonpaet te a point 280
feet aéuth of the pmpe;-ty line.

The mein synclinel structure haz [labbened cut inte
-twor genble unduleblons approxiﬁa%ly parellel with the
ground gurfavs.

This ﬁestiol:a is extended acress Pormanepbe conyen o
the base of the limestons south of Permanente Creeke The
stxua‘bure of the limestons mﬂmbars is indic&tg;irb;{ _pl_gatt:lng
the contects between the lower Ywidte® limestone; the "dark®
limestones #nd the upper “whité® limsstone. The sbructure
of the lower body will be portrayed in detail in the final

reporte

Crozs Sechion through T;ﬁ_z;xch Yoo Ve

This interesting aroaﬁuﬂeetien shows the "boundury
feuit® at the north end of the section and the "brecels
faultﬁ, sleo shewm in the cross mocbion ﬁhruﬁgh Irench
¥oe IV, It elso shows & leceld e(;wmprer&sion of the mein
gyncline and the universal overturning of sirste at the

Frenciscan sendstone conbget st the base of the proposed

e e fm et S e b TR LI



guarrys The inberstratified layor of Franciscan sandgbons
shown im ell the oress sections feathers out at the south
ond of the seoction. The “dark™ high greds limestons in
thie secticn of the quarry will not average over 80 feeh
iy thickness and will comprise the neer-surfece material.
'i;‘.e querry the large bedy of lever "whits" limesbone
it will be necessary either to utilize or te wasto the
interbedded Francizvan sendstone layere
The limestons is entirely cub off about 100 feek gruth
of the progerty line by the "bewndery fenl:s exd from this
point for e distance of 180 feet seutherly the Ydark" lime-
sbone” conshitatbes & thin. surfsee oap. Under this cep and
oxtending to the *brecois fauli” 56& faet poukh of the
"houndery feult"s s thickness of about 200 feot of the
underlying “white® cherty limeztone only ls awailsble

for quarryiogs

Gross Section through Drill Holes W-l and DD 2, § and 6.

Tﬁis orcss sschbion is approximstely at right asgles
to the cress sections p_rer_iogzjaly describad and mny by Gone
@idered'-a,‘,l.,azag_ﬁf;ud;nﬁ.; erosa . soction reughly parallel te
the nortﬁefly quarxy i;ﬁ.eﬁ5¢ .

This oross section brings out the vonbinuity of the
included shratom ol Framisaan sendstone which separebay
the "dark™ limestone frem the underlying “vwhite" eherty
{imestore. It showz the oubbing out of the “derk" lime~

gtons st the west end of the sectlon by the "bregeis fouit®e




The Prﬁetigal_?klgg of the Crose 8egtienﬁo

The north-south crose aechicns are used to determine
tonnnge and aversge valus of t@ﬂfqﬁ&rry'&bave the iaea Pook
level. All the meberial abeve that level ocan be werked oub
by‘ﬁwn gquarries, one at gbout the 1500 foot level, and the
second ot the 1?007f00t level.

Thess cross séctieﬂs cen serve as & guide if it im
desired to mine exclusively bthe high grade "dark” lime~
stone for & mmber of yesrs snd for the laylng oub of the
quarry to get any desired peresutage mixture of the fdari?
and the "white® limestone.

‘Tha ipte;ﬁ@@d@ﬁ 1aye? of Franclsean senfsbons Wi114
either be w&ate& or used in the clay wlx. This tsnn&gég
thersfores can be added tc the ayailable elay supply. In
sny cases it must be deducted from the 1imestons tonnage.

ue to request fer prempthtr;namissien of this repoerts
these seotions were ﬁnﬁ rédécad to the same scele as the

goolopie map.

SAMPLING
Three: sempling metheds were used in the expleration
£ the limestone body at Permanepte; nsmely, diamond
deillings jeck heammer drilling end molled hand channels
goross sxposed ouboropse It mas first thought thet the
hend chammel sempling would be importent. Howevers two
main obstacles were encounbvered in hand sempling: (1)

the searcity of exposurss that eould be fulrly sampled

e e A A & AT g+ i T Tl ST L L e




snd (2) differenmvial weethering of limestone which eaused
the chert Yo protrade on the reolk surfeces. The lathor
consed siliew to e addsd te the pample uniess ewbreme cars
was maintained.

The Jaskhagpmer sempling wes developed Lo supplement

the nand chermel szmpless Holen were drilled at Lifty food
intervals along each of the five trenches that wore out
down to bedrock. The holee varied in depkh sccording to
the type of rock drilled. Twemby foot heles were drilled
where the rock was homogenous snd did not cave bedly, and
the sverage hole was hetﬁggpwtwalve and sixteen feet deep,
Boch hole was divided inte four foob semple intorvslise
and during drilliing all outtings were bleown fram the hols
by megus of a blowpips and drillinge for essch four feé% cen
siituted o semples The cubbings were cellected by maana'éf
& powder hex fitted with the necessary heles and gaskets so
that the drillings would be blewn into the box conbminera
A1l drilling was done withoub weber, and the oubtings wér@
sasily lifted by the blowpipe from these eamparativﬂlg

shallow depths.

The dlemond drill sampling is primerily dependent upon
oontinwous sludge return. The brolen and lamineted charace
ter of the rock rarely allews more than 25% core receverye
Comtinmens sludge return was obtained by cementing the hole
vhenevrer the weler wez lost durding drillings aud Parther,
by cementing at the end of cseh shifte ALL of the eubbings

during ths drilling of sseh five feol run wore sollsched




and waghed in a large tubs drieds quertersd and preserved
ol & seuplos

411 of the eouye vhab was rocoversd wee plaved iu
individual vere boxes and sfber exsminstion wam splibt inbo
twe ogual partss  (ns part wes erushed, pulverized and
uralysed, while the other was permensatly flled :i,ﬁ 8 Gore
bR«

Where apprecisble sore was rasevered the core and
sludpe anslyses wers ccmbinac} acoording to the persent of
GOre rOcovered.

TORNAGE EBTIMATES

Hethod Gfr Caloul&%i{lﬁze

The topnage of the limsstome was osloulated ag fole-
lowss

Planime-te& mesgurenments were made of euch fermsbiows
Esoh eross sectional ares was pumltiplied by one half the
distence between sdjucent trenches for sesctiom & and &
The tommage represented by Trench Il wne determined by
mlbiplying the evess by o width of 386 foet, The bone
nage represembed by Trench ¥ wes determined by maltiply-
ing the plenimeter ares by 286 feet, end the trisagular
pheped additional arss to the wewt wes debermired by muiw
tiplying one helf the planimeter area of Irench V by 300

feote




Tonpage of Formebionsz.
o et Py

1700 « 1900 Qusrry:

Upper light limestone e 577,000 tous
Dark llmestons ® o 8,433,000 tona

B

Lower light limesbone 6£§65ﬁgpﬁ Tons

i

Totai 1imestone 15675, 000 bons
Upper Andesits = 1331000 tone

Franciscan sandetonse & andesite = - 873,000 tons

1500 = L7000 Quarvy:

Upper light limestons = 734,200 tons
Doyl limssﬁéﬁe‘ l. % B.BBT,000 %Qﬁé
Lowarllighﬁ limestone o GQ?S&gQ@thaaﬁ

Tobnl limestone = 14,416,600 t&ﬁg

Proncizcan sandstone & andesits = 1: 573000 tena

Total Both Quarriss:

Upper light llmestonse . = 1p341,800 tens

. Daxle Vimssbone..o . . % 15, 320s000 Gous

Lower 1ight limestons L= 1&3439;999'tags

- * Potal limestons = 30:,081,600 tuus
Vpper andesite : = 131,000 tong

Froneieoan soudsbone & andssite = 2,444,000 togs

CALGULATION OF GHEMICAL ANALYSES
The aversge grade of the limestone was derived hy weighl-
ing tie analyses aeccording to the thickmess of the beds

penatrated by dismend drill helez and intsrsocted by jack




hammer gsmples,

The enalyses of diemond drill holes were sverggad for

20 foob inbarvals except whers marked variebions were nobede

These vesulte were plobtted on the cross seetions.

The following composition wag derived for all lime-
pheuo above the 18500 foot level:
Upper iight limesbons =  72.04% Callz
Dsrk limestons = §6.21% CaCog

Lower jight limestons =  69.07% Ce0y

CLAY DEPOSITS
As stated in various comiminicabtions sddressed to khis

Corporetions vorious bypes of elsy sre availables and the
availeble temnage of two types is practically unlimited.

© These availsble olay depositd sre as feliow?.é

(J) The residusry elay mantle thet overiies the bade
ronk seppisg most of the propéréy of the ?ermane-nta Cor=
poration. Five areas, namsly, _A.raaé As Bs Co D and B,

have beex horeds sempleds snd tonndps ‘debimntes made. A

portien 6f thiz lerge Fomnsge ¥a of epecial ralue ff;;&
initiol operations on apeeurt 6F more fa¥orable ohomiosl
composition as showa on the tabulabed analyses end bscsuss
certain of the stripped arens will not be conspicuousely
visible when viewsd froi the walley.

A purt’of Aves B is superficially slbered Sepba Clere
formabion, the bedrock ¢f which iz olsy cemented weeh con-
glovorate. If sdmples of this area eve satisfectory, it iz

probabile thet deep outs dan be made iwm the Bsnte Clara



Tormation and larze additicnal tonnegs. can bs provided in
the Immediate vieinity of tho plant.

’;HﬁﬁﬁLuglﬁmihgé tennegs. of olay of constmnd velue son be
obtained by dredging chesp marshlend of the San Franolisos
Bay or by mining in pite a similer clay vhich iz covered by
2 shallow overburden and extends approximetsly up to the
Bayshore Biphway.

The date availeble in regard to thepe depesite is
1inited to & preliminary repert mesde te the Permeuents Cop-
poration by ¥r. J. F, Péianda He §tatess

f* ea 1o ‘The mershlands and sloughs on the sarbheest
side of San Franeisce Bay will furnish an jvexhaustible
supply of biue elsy. Bight smaples of this cley heve been
calleéted and turned i to your Permsnente laboratory for
analysis. This aree has the advant%ges of oheap laud end
ne overburden. It is éighffﬁiles'frbm your propertys how
ovare | -”7_ L _ 7
"hres %o The anghpra Highway ares will supply olay
of Bséentially'the same qualify ez that obtainable from the
the mﬁrshlanﬁgg ééaaLand_values will be higher than ig,.
Ares ;, but the sogrea-Qf supply #ill be sin 4o égféﬁimigﬂs
from y@ur gl&ﬁ%g Tert ?é?iﬁg cf_any'yyeperty in rocammendsd
befors purchass. A.pa%gr-or band augsr outiit will furaich
the clesnssh samples.

"Davelopment operstions in this ares would probebly
reruire the ramuvél of & to WD %é&t of superfisin) aoil.

This repion is nobt plented te frult tress and should be

B i s e e Tt




lowsy priosd than the land in Area 3, particularly east of
the Bayshers Righwny. | The Sunmyvsle Ady Baeg ovouplies mush
af The senhesl iga-ﬂt af t}ms aress but thers is an exbene
#ive region avsileble ej&st of the Alr Bese properiy.”

A sopy of the logs of wells situated within Ares 2
betwsen the Bayshore Highway aud the bey sppsers in Tabu-
lation 4 By mnd the snalyses of the semples of the sleugh
material teken by Mr. Peland appears in Tsbulation 4 4.

A study of the tomage esbimaves and chemicel anslyees
indicates that thers are 1a.;rgs and sﬁ;i‘fici@nt deposits of
varicuz types of clay availebls; and the engineers in
ch;n.rg;a o-fithé plant can salect the type of deposit mosh
sabisfactory under the particular comiitions that exist e

¢

Permanents.

CLAY TONNAGES

‘The clay tonngge wen determined by meltiplying the
averags depbth of the clay swnplss times the heorizonbel ares
in oguars fesd,

Grosz Tonnege % Gosres Wasbe Net Lopnage.

Aves A = 1,060,000 48,8 B53,38D 54w 2
Area B % 1,756,800 9B 1s061.000
Aves © = TE7,400 306 | 487,400
Aves D ® 184,700 4305 %ﬁﬁ%

TOTAL ¥ Be88Y.100  EsBSEeFO0
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ATATYSIS OF CLAY SAMPLES

AREA NO. B
sample No, 5105  AlgOg  Feplg 0al Mgd Undeter- Percentage of
winad GCoarse Moterial
e {Rejected}
BH 173A 54,3 17.4 1443 3ol 7.9 2.8 48
1758 53,8 17.2 14.8 209 703 4.0 43,
174 57.4 17.9 10.6 3.1 7.7 3.3 38
175 62.3 18.3 10.6 1.3 4.1 5.4 42
178 58,1 16.5 1B.4 2.2 845 3.3 36
177 57.3  15.8 9.9 5.0  10.7 3.3 a4
178A 87.5 17.2 548 0.9 206 5.2 57
1788 62.8 20.4 8.2 0.9 = 3.1 4.8 53
1794 70,4 17.1 2.8 1.2 2.2 4.5 54
® 179 72.9 14,9 2.7 1.1 1.3 el - 36
1796 70.6 15.4 od 0.8 2.0 4.8 37
180 7446 14,8 %9 0.7 2.1 3.9 24
181 70.5 16,9 4,7 0.7 2e4 4.8 39
182 Bu.8 19.2 4,8 0.8 23 4.1 32
183A 68.7 1746 5.0 1.8 3.2 5.7 a9
1838 69.3 20.6 1.8 1,3 4.0 3.0 ' 26

@ji




ARATYSIS OF CLAY SAMPLES

&» AREA N0. B
Sample No. 810 Al 0y  Fey03 Ca0  Mg0  Undeter-  Percemtage of
mined Coarse Material

{Rejected)

BE 226 /7 6B.T 18.9 2.6 1ol 2.5 Bud 41

226 69.7 18.4 3.5 1.0 1.8 5.6 36

227 66.5 15.6 5.0 1.6 2.4 4.9 40

‘ 228 6442 21.1 4.7 1.4  R.8 .8 29

229 69.7 1641 5.0 2.6 2.0 5.6 46

250 6.8 18.9 3.6 1.8 2.1 4.2 40

‘ 231 72.7 16.8 5.9 0.2 2.1 4.3 38

f:-‘_,f 252 T1.7  16.2 5.2 .1 2.0 3.8 19

i 253 9.0 18.7  18.7 0.7 6.1 3.8 a1

[ 258 50 55,5 216 18.7 1.8 5.6 5.7 50

235 47,7 18.5  14.1 7.8 B.6 B3 47

256 53.9 19.2  15.3 Be2 7.8 2.7 42

| 257 56.4  17.4 155 2.3 6.2 2.4 43

258 54.4 19.6  12.4 2.6  Te6 3.4 . 80

239 58.0 19.0 11,1 201 5.8 4.0 40

240 54.2 17.2 12.5 D3 8.1 2.5 _ 32

241 56.2 19.4  11.% 2.2 6.0 2.5 . 21

242 58.9 18,2  11.2 2.8 5.1 3,8 34

243 58.4 18,0 12.0 1.2 6.1 Be8 32

244 57.1 15.6 0.8 4.3 6.6 6.4 32

245 56,2 17,8  18.4 2.3 6.4 1.9 21

- 246 52,4 20,7  12.6 2.5 7.7 4.2 41




AHSLYRIS OF CLAY SAMPLES

ARES ¥0. B
-
Sexmple Noe 5iCp A150z Foglg Cald Mz0 Undeter- Percentage of
nined Cosrse Materiml
{Rejected) '
BH 247 3.2 19.1 12.6 3.6 7.3 4.3 36
248 58.5 18.0 11,9 L7 G2 4.7 36
249 57.4 2046 12.9 1.7 s 744 28
250 67.1 19.5 2.9 0.9 * 7e8 36
251 TL. 6 15.7 4,7  1e3 * 6.8 37
252 ¥Wo clay = =all rock
253 6946 17.1 6.1  0.d4 25 4.3 31
254 9.8 15.7 5.6 Lol ® 7.8 33
255 73.2 1302 4.6 1.0 * 8.0
256
la.:“’ 257 68.2 19.5 2,1 0.8 2.0 5.4 30
| 258 70.3 17.4 3,6  led 245 5.0 B4
259 _ No elsy =~ all rock 7
280 632 17.8 10,0 2.l BeB 3.5 - .45
261 5644 15.0 12.0 2.4 6.9 Bed 4
262 62.2 16.5 9.1 2.6 T 2.3 36
263 60.5 17.2 9e2 4.7 4.8 3.5 R 4
264 47.6 13.2 10,5 12.8  14.7 1.2 : 26
265 52.7 20.4 13 3.9 7.7 1,0 40
266 51.8 19.0 14.7 4.6  T.b 2.4 42
267 7002 17.9 4,2 0.8 2.0 4.9 46
" 268 6842 18a1 7.2 0.2 2.7 2.9 43
: 269 74 60.1  18.9  13.1 2.7 4.5 0.7 36
() Rengs 2 - 6%




ARALYSIS OF CIAY SAMPLES
AREA NO. B
2

e Sy

Sa‘mple Koo 8ils AloCs Fe 40y Cal MeG Tudeter- Percentage of
mined CGoarse Materiml
(Rejeoted)
BH 270 54.8 17.7 16.2 4.5 7.8 0.2 48
271 51.8  10.5  14.1 5.0 8.8 2.0 38
272 68.5 18.0 .4  1o3 2.7 3.1 31
272 54.1 18,9 12.7 4.2 | 6.3 3.8 43
274 49.6 18.1 15.2 4.9 9.4 2.8 60
275 B2u4 18.9 16.7 4.0 1.8 6.1 35
276 6967 17.6 B.4 1.7 2.1 5o 5 31
277 69.7 17.9 4,6 0.8 2.2 4.8 35
278 703 15.4 4.1 1l 2.2 6.8 45
279 758 T2.4 163 5.3 0.9 1.8 Ba2 24
280 5l.1 17.5 i2,7 4.3 10.0 4.4 53
281 §3.0 17.1 15.5 4.8 8.2 lod 57
282 5662 18.1 12,6 4.6 7.2 0.3 25
283 45,7 15.2 14,7  B.8 15,7 - 36
284
285 61e3 17.2 10,9 3.0 - 5.3 2.3 35
286 72,3 14,1 3.8 1.3 1.6 6.9 29
287
288 71.9 16.3 .5 1led 18 5.1 40
286B Tied 176 3.6 1.l 2.1 4,2 82
289
290 552 16.6 12,6 4.7 7.5 2.0 B9




L

ANATYSIS OF CLAY SAMPLES

AREA FG. R

i

Semple No, 810, 4150, Fep0y Cel MeO Undeter- Percentage of

mined Coarse Material
(RBejected)

BH 291
292 57.2 17.2 1le5 3.8 6.8 4ol 22
293 51.3 18.1 l2.7 6.4 6.8 2.7 45
294 50.1 17.8 13.6 4.8 10.2 Be b 64
288 55.0 ig.9 13.1 2ot be8 5.0 47
2964 4.1 14.7 4.Q 0.7 1.5 5.0 29
2968 64,3 17.2 9.1 l.9 4.2 4od 26
297 51.7 17.8 12.8 d.7 11.0 G0 55
288 5.4 18. & 130 4.8 8ot 2.9 49
289 58.8 17.7 12.5 3.1 Tud 4.8 34




ANALYSIS OF CLAY SAMPLES

AREA TO. B

e

Samp-le oo 510, Alo0q FepOz Cal ¥gO Undeter-  Perosutape of

mined Coarse Material
(Rejected)

BH 326 701 177 4.6 0.9 2.3 4.5 58
za27 703 18.5 4.9 0.5 2.3 BeT 36
328 66.% 20.2 5.0 0.9 2.8 4.7 46
829 i 68.8 18.2 4.9 1.5 2.3 4.3 5b
330 68.8 20.4 1.5 1.1 2638 6.2 83
331 88.0 17.9 4.6 1s3 2e4 4.8 a7
332 7i.5 17.8 1.9 1.3 1.7 5.8 62
333 T0.8 16.8 4.0 1.5 2.0 5.4 57
334
335 B9.5 17.1 3.0 1.3 2.2 B2 49
386 Tl.2 17.1 Bad 1.1 1.8 6.5 5l
557 72,6 18,7 Bo5 1.7 1.5 4.0 31
558 73.2 1853 3.4 0.3 1.5 4.8 28
335 73.5 15.0 4.8 1.1 1.5 4ol z&
340 Yad T4 17.0 3.2 1.1 1.8 5.7 5C
41 68.2 17.7 4.5 1.0 2ot 5.4 87
342
343
544,
345
346
347




i ANALYSIS OF CLAY SAMPLES

AREA NO. @
Sample No. 510 Alp03 FepOs Cal ¥gd  Undeter-  Percentage of
mined Coarse Motsrial
{Rejected)
BH 193 5342 19.0 14.0 Bol 8.8 1.8 45
194 6046 2043 9.6 1.9 540 2.6 57
196 47,7 19.9 15,0 9.9 3.3 4.2 42
196 54.7 18.1 14.1 2.6 9.1 1o4 40
197 56,3 19.0 1542 4.1 6.2 0e7 B8
: 198 §8.1 15,1 15,2 © 1 943 0.9 45
E _ 199 55.7 17.1 15.8 4.1 8;2 1.1 38
% 200 6243 1647 11.0 1.5 Ea3 3.2 50
Eex 201 63.6  17.1 9.8 1.0 5.4 5ol 48
- 202 6445 19,0 1104 1e2 2.8 L.l 52
203 61.7 15,0 14.5 1.8 Be9 4.0 38
204 6945 14,2 10.6 16 242 1.9 -
205 69,3  18.8 8.8 08 1.5 1.2 L 46
lx,,/’ﬂ e
; e .8
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ANALYSIS OF CLAY SAMPLES

AREA NO. C
Sample Ne. 5103  Al,03  Fep0;  0sO VgD Undeter- Peroemtage of
minsd Coarse Materisl
{ Re jected)
BH %00 1.0  19.8 9.3 1e5 4.7 4.9 40
501 71,0 17.1 Bl 0.4 2.1 2,3 38
502 69.9  16.2 6.1 2.4 1.8 346 33
308 8B.5  19.1 7.5 12 1.8 6.8 15
304 70,5 17.8 5u6 0.5 2.2 2.4 24
308 52.4  10.8  16.6 4.7 8.7 2.8 61
306 55.2  20.5 1208 1.7 6.8 2.9 20
307 85,4  17.8  10.7 1.7 2.6 2.8 22
308 70,6 14.1  10.0 0.2 1.9 2.8 48
309
310 50,8 18.2  13.8 2.2 4.8 1.7 45
511 51.7 22,3 16.9 3.5 4.2 1.6 40
512 50.8  21.0  15.2 7.4 4.7 0.9 58
513 48,7  21.8  18.3 8.8 4.9 1.9 60
514 718 18.8 8.7 0.7 1.1 0.9 64
515 69.2 177 10.1 0.8 1.3 0.9 43
316 8.0 2046  14.0 0.3 5.1 2.0 25
317 60.5 18,7  11.9 0.8 3.5 5.0 51
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ANALYSIS OF CLAY SAMPLES

AREA NO. C
2]

L

Undeter—

Semple No. 5102 AloCz Feplz Ca0 MgQ Percentage of .
mined Coarse Materilsl
{Rejouted)
BH 350 71.2 1647 4.8 1,3 1.8 4.8 37
5ol Teed 16.4 5.0 0.9 1.7 3.6 25
554
358 Ti.2 16.2 4.7 1.4 2.2 4.8 48




ARALYSIS OF CLAY SAMPLES

AREA NO. D
Sample No. 810,  A130,  Fe,0; Cad MgO Undeter- Percembage of
AT mined Coarse Materisl
4 o . ( Rg Jeeted)

BE 184 57  52.5  10.7 13.7 3.4 8.1 2.6 | 80
185 5. 5.1 16.5 17.5 2.7  10.2 1.0 44
186 17 717 13.8 8.0 1.3 2.9 2.2 63
1874 59.9  18.6 12.0 12 4.7 5.6 32
1878 576197 17, 10.4 12 5.8 3.0 48
187¢ 58.0  15.9 1023 5.1 8,9 1.8 33
188 60,1  19.8 9o 0.4 6.3 - 4.2 54
1894 /.. ~70.0  15.5 9.1 0.9 Ze3 2.2 59
1898 | 6.4 16.9 8.2 0.2 2,3 3.0 31
190 56.4  23.8 12.0 4.9 2.3 0.6 85
191 ¢¥  59.4 2241 10.9 3.9.. 2.8 0.9 30
192 ° 58,8 19.4 15 2.2 6.8 2.1 51

— fjiw te




TABULATION 3.

Analyaes of Audesile and Arsceloted Sandstons Formabions

{A) TUpper Andesite.
(B) Franciszoan sendstome and Shals nlong Vesh
Limsghone Conbach.

(C) Intorbedded Franciscen Sandstone and Shalse




TABULATION 3.

“4dnalyses of Andesite and Assooiated Sandstone Formabion.

- Upper A.n'deraitrae

-Francisoan sandstone and Bhale along Teat

nterbedded Franciscan Sandstone and Shale.
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PRANSGRIPT UF POLLAND HAYD SAMPLES JF CLAYG
Peymmients Project

S108 aloln Fuglg Gal Jig0 Undst. Hmoha
Pl 61,0 20,4 Tt 2ol 4.6 ol
P2 BE.5 19.4 T8 .8 0,9 4ol
P 3 62.% 18,8 8.3 la% £.3 4.9
P4 61.2 20.8 8.6 1.1 5.9 £,6
P B 88,5 19.4 8,4 1B D68 4.5
g CA3.1 14,7 B.3 Q.5 4o 5 4.1
P 56,4 15,8 G.6 8.5 8,8 4,7
P& 59,6 a0.4 Jod 1.4 &odk L
P 1iC 58,8 175 12.5 44,6 4,9 1.7
P17 66,1 18,0 8.1  ReT L BT
¥ 18 58 .7 5.2 14,9 Dol L 2.2
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YELLS EAST OF THE BAYSHORE HICHWAY




WELE. 0. _ Qvngy Lor
: Lowp & Lowas = 15 aoil
Fombs Vit 18 ~ 30E yeliow clay
2 Tidowich & Cavipglis. 8= 3 soil
Golling fwd.. 3w BE wlay
Swmnyrale 38 - B8 gvavel
8% = 110 memd & grevel
3 Av G Bows, 8= 20 oley & prawel
Gront Bl. and B0 = 88 sulv olay
Portlend Ave. B » §0 rod elay
80 «~ §F gsyavel
85 = 140 solt vod olay
4 Lewls Goeg 3& - B blue elay
) Faneh Be BB « 3 Dine prevel
fgmew Bd, noay 8o 100 blue slay
Bayshors Higlomy
5 Hachado t2ll,s = 11 asil
Htne Fievs 11 = 313 sepd & gravel
Alvise Rd. 15 = 177 blue elpy
3 Tompdilne. 0« 8§ adelo
Becrghore Highwmy g 13 selleow elay
@ dagele Rl 3B = 18 yollow meoxd
- 45 Dhine clay
&8 ~ L& fine prevel
G5 « 67 yellow olay
BY¥ « 172 blve vley
7 e Hitorais G = b oeil.
Fraitas Dairy g = 89 wllew olpy
Ranch 80 ~ 111 sandy Blue olay
B T Qkne 8« 20 geil .
Htae View & 25 - B wellow slay & mryovel
Alvisme Rd. 50 GO yollow cloy
§0 = 130 wellew clay & sravel
2 We 8. 41y Dozg ~ = 8 bop enil
{o1d =¢ll) 8 -~ 24 blue clay
24 - 29 gravwel
28 « 87 Yviao clay
§Y ~ X% vellew clay
a0 Poneinl Q= 10 4oy noil
Bhp. View « across 0 = 13 send
Bayshors HWohemy 13 ~ 88 yellow elay & gravel
ifrax Lir Bage 86 - B gmrewel & olay
BE « 167 Wluwe ooy
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