
ALAMEDA COUNTY PLANNINC DEPARTMENT
399 E lmhurst Street, Hayward, California 945.t14 (41s) 57G540

Drew Bardet
Malors Engltreerlng
100 Park P1ace, Sulte 220
San Ranon, CA 94583

February 10, 1988
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Rn: BoARD 0F SUPERVISoRS ACTIoN CoNCERNING

Dear M! .  Bardet ,

Enclosed are ihe revlsed Exhlblt B and Condltlons of Approval for Slte
Developnert Revlew, 5-1108, as adopted by the Board of SuPelvlsors on December
3, \987. The revlslons occur on pages l and 3 of Exhtbtt B; the new facade

deslgn as shorrn on page 3 Le the prlnary change. Iu addltloa, Condltlons I

and 13 were deleted.

Pl-ease Bubstltute these docu[ents for prevlous coples you nay bave on fl1e.

If you have any questl.onar contact Beth Kesrnoclel at 670-5400.

Alr/sbk COUNTy OF AIA ,1EDA
enclosuree EU:IDING INSpECTION

cc3 castro valley Munlclpal Ailvlsory couoci.l 
DEPARTJdENIi'

Castro Va11ey Chanber of Comerce
Do!tra Bogren, 5685 Spyglass !aoe' Citrus Helghts, cA 95610
l.lalter anal Naydelre Qulgley, 4662 Lockrldge Road, Castro Valley, CA 94546
Malsha Edrard s, 7428 Aprll Street, Oraagevale, CA 95662
Dlck Blgelow, 20656 Redwood Road, Castro Va11ey 94546

t-*f! Fujlmoto, Bul1dJ.ng In sp€ctioo
Ruben NLao, Publlc llotks
Rohln Sa1eh, Publlc l{orks
Castro Va11ey Flre Protectlon DLstTlct

;ffift"RF'g,TrY,qDAdqd.ph Martloellt



coNDrTrot{s 0F A?IRovAt, s-1108
AS ADOPTED BY THE BOARD OF SUPERVISORS, DECEMBER 3, 1987

TEIS SITE SEALL EE DEVELOPED Al,lD XAII{TAINED IN CoNF0RI.TANCE I{ITII txE DESIC}I,
STATEUENTS, AlrD CoNDrTrOl{S II{DICArED EERXoN. N0 SIRUSruRES 0R oIEER ITSES 1UAN
TEOSE IITDICATIX} IRT PERI'III:rSD.

AI{Y DESIGIiI IIODIIICATIONS BEQIIESTED BY ANY PARTY, EITEER PRIOR r0 lgE ISSUA}IC3
OF A BUILDING PXRI,TIT OR DI'RINC CONS]RI'CTION, SIIAT,L 3E A?IROVED DY Tf,E PLANNINC
DIRXCTOR.

1. Buildlng PelElt for atructure hereon lndleated sha11 be gecured and
constluction consence rrlthln three years of approval of thls slte
developDent revlew or sald approval sha1l be vold.

PRIOR TO ISSUA}ICE OF A BI]II,DING PXR}TIT:

2, Secure ao Encroachnent PerEit fron the DLrectot of Publlc l,Iorks to (a)
relocate P.C.C. cu!b, gutter, and eidewalk and any necessary public
utll-ltles and lnproverneats and cotrstruct two handicap raops at the
lntersectlon of Castro Va11ey Boulevald and Anlta Avenue, as ehown on
Xxhtbtt B aad as requlred by the Dlrector of Publlc Works; (b) teplace
tron-functlonal driveway entrances and curb cuts wlth statrdard P.C.C. curb,
tutter, and sldewalk; (c) repaint affected erosswalks I (d) ltrsta1l red
curb ou portlons of Castro Va11ey Boulevartl and Anlta Avenue adjacent to
drlveways; and (e) lnstall tle-ln pawlng at new dalverray entra!.ces to
Castro Va11ey Soulevard and Antta Avenue. Elther a cash deposit
equivaleDt to the cost of Lnstalllng these inprovenents or a letter of
credlt w111 be requLred to obtaln thls pemlt, as approved by the Dlrector
of Publ1c Works. The deposit wll1 be returned upoD satlsfactory
coopletlon of the lnproveroetts by the developer.

3. Secu"e approval from the Dilector of Publlc Works of detailed plans
prepared by an eaglneer (ltrcludlng locatlotr, extent aEd eizes of all
permanent aDd teEporary facllttles) for: (a) grading, dralnage, etosLon
and aedlnentatlon controll (b) all frontage Luproveroenta requlred under
Condltlon 2; and (c) on-sLte pavlng.

4. Secure a GradLng Pemlt fron the Dlrector of hrbllc Works, as oeeded, in
accordance wlth requlrenents of the Alameda County Gradlng ordlaaoce.

5. Secure approval fron the DLrector of Brbllc Works of all easenents for
draLnage facllitles or dralnage releases located off the slte.

6. Secure approval fron the Planning Dlrector of a specifl.e laodscaplag plan
prepared by a Laadscape Archltect. Sald plan shal1 corJorrn ltlth the
geoeral landscaplng proposals ludlcated on thls exhlbLt and lnclude a 1lst
of pladt Eaterials, nechanleal lrrlgatLoa plan, plaatlng and staklog
detal1s, nalnteoaace recomendatlons arrd p1an, perLmeter fenciag plaas and
detall-s, a4d outdoor and security llghtiEg. I,lghting shall be dlrected
down aud Luvard frorn perl"fleter, and llghted area 6ha11 be confined to the
1ot and adjacent stleet frontage.



coNDrTroNS 0F APPR0VAT,, 5-11-08, PAGE 2

7. SubnLt to the Bulldtng 0fftctal a letter fron the last Bay Munlclpal
Uttllty Dlstrlct stetlag that lt has agreed to plolride nater to the
developoent.

8,  (neleted )

9. Secure approval fron the Castro Va11ey Fire Protectlon District of plans
showlng type and locatLons of all flre protectlon equipnent.

10. Secure all lequlred permlts aad approvals frof, the Castro Va11ey Flre
Plotectlon Distfict, BulldlEg lDspectloo DepartDent, and Health Care
Servlces Ageocy for renoval of aLL underground gasollne tanks and any soll
contamlnated by leakage of hazardous naterlals.

DI'RING CONSRI'qTION A}ID ?RTOR TO EII{AL II{S PECTION:

11. Any relocatLon of pub11c utl1ltle6 and other faclll-tles sha11 be at no
expense to the County.

12. Grade the slte and lnstall a1l inproveneata, as requlred by the Dlrectot
of Publlc Works under Condltiona 1 - 5 above.

13. (Deleted)

14. Control dust and keep adJolnlng pub11c stteets and prLvate drLves clean of
project dlrt, [ud, naterlals and debrls, to the 6atlsfactioa of the
Dllector of Publlc l{orks.

15, Slope the sLte to the street at a rl-Dloum slope of 0.5% baeed ou cutb
elevatiotrs approved by the Dlrector of Publlc Works. A11. dralnage slopes
shal1 be at 0.52 nlnlnun.

16 , Develop the slte Ln
flnal authotl-zatloa

accordaD.ce
of qas or

Irlth the approved landscape plao. Pllor to
electrlc meter aervlce, a stateltent sttall be

aubfiltted to Department certifylng
that a) laadscaplng, llghttng, aud fenclng has been lnstalled Ln
confornaoce rrtth the approved plan or b) a caEh deposit equlvalent to the
cost of lnstalltng these lmproveneniE, based upon an egtLnate subnitted by
the Landscape Archltect or tandscape CoDtlactor, has been obtained to
ensure coopl-etlon of laodscaping wlthJ-o a perLod of tlne as epeclfied by
the ?land.ng Dlrector. The deposlt w111 be leturned upoD satlsfactory
conpletLon of the loprovenents by the developer.

17. ?1ace all utll lty distllbutloD facllltles \{1thlo the
underground.

developnent

18. Provlde flre protectlon devlces cooforolng to specLflcatlons of and
lo.spectlon by the C€'stro Valley Fire ProtectLoB Dlstllct. Renove
undergrouud gasollne tanks aod atry contaninated sol1 la accordance with
appllcable pernlts.
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20.

GONDITIONS OF APPROVAI, S-1108, PAGE 3

2]-.

DelLneate all parktng cpaces w'lth rvhlte Palnt. Deslgnate a handLcapped
parking 6pace aa ahoer. oD. Exhlblt B.

The drlveway alound the bulldlng shall be Posted as a oo parklng zoDe.

Slgns sle 11x01ted to one rra1l-nounted slgn for the "RLght Elevatlon" aad
oDe roof-nounted slgn for the "Froot Slevatloa, " as shown on Sheet 2,
ExhLblt B. No freestandLng slgns are a11owed, w1th the erceptioo of: a
illrectLonal slgn, 4 square feet in slze tnaxLmum, dLrecting Castro Va11ey
Boulevard trafflc to the proJect etrtrance; and an "exlt on1y" slgn 3

square feet ln slze roaxlmuo. These sl.gns 6ha11 have a $hlte or lvory
background and black or brown letteriug.

EENEB.A]. CONDITIONS:

22. SLte shall be used as a rapld-servtce auto lubrLcatloo fac1llty on1y.
suog check, rnectraoical tepalr work, or other auto gervlclDg sha1l
a11owed.

No
be

23. Slgns, ads, aod poatera eha11 not
perurants, sandwlch boards, and
problblteil on the 6lte.

be dtsplayed Ln tbe wlndows. Banners,
othe! attentlon-gettlng dewLces ate

NoTE: Thls plan has been anended by the Alaneda Coutrty Plannlag DePartEent
to Lnclude regulreoetrts establlshed as conditions of aPproval. of
thl6 applicatlon. Mlnor EodLfLcatioas of thls plan !!4y be
authorlzeil upon the recelpt of a request fton the appllcant l-n
rtrltltrg fot such nodlflcatlons accompanled by drawllgs sufflcletrt to
show the ptoposed changes.

TIOBel D,-23
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WE ARE SENDING YOU

E Shop drawlngs

D Copy of letter

...j FCft fr€-ro

tr Attached

- Prints E Plans

D

/t/l|n M ai o r s E n g i n e er i n g

Check Retum Address Block:

I-)g tOO Pdrk Place, Sulte 22O
\on Ramott, CA 94583-1760

475 820-2423

E I50 Ford way
Novato, Ca 94945-4504
41s 892-0333

,o 'ALA

GENTLEMEN:

E Change order

THESE ARE IRANSMITTED as checked below:

LETTER OF TRANSMITTAL

! Under separate "o"". Prfr
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'rrrrnrronftan\ Fu ri fns6*O,,affi
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) the followlng ttems:

E Samples E Speclfication$

COPIES DATE NO. DESCRIPIION
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I W

r=\ rP rn\ F2 n nn rJ |?!
:{ruG u \v l-e

UU t2

hLU )

couNw gF AqvdEg-\
lultDlNc lNsPEsll{.,rr

rrttrGlftll

I For approval

fN4or vour use

C As requested

! For teview and comment

! Approved as submitted

F Approved as noted

. Returned fot corr€ctions

I Resubmlt - copies for approval

I Submit .- coples for dlsttibution

I Return - corrected Prints

n
19 - ! PRINTS RETURNED AFTER LOAN TO US

COPY TO

lf enclorlrd d. nol u nor:di Llndlt noilry !. .t o.E..



GEUIEINI(}L EIGINERI}IC E(PI.C)NATIOI AI'ID I}{ALYSIS

}ND PNH,,I}INARY ln'DRg:ARHil CCIfI'AMINATICfi E\TALUATI(I'I

PIICPCEM HINIT-IJIJBE
CaBtrc vglt€y Boulevard at Anita Avenue

CASI'RO VI\ITEY, CAIITtrNIA
EA PnOJEt No' c-880106

,.,tfuto tt**, \/*l\-1 B l;A '

FM
Q(aI(M, S'IAIE IIINIT'LI.JBE, I}E.

SALT IAXE CITI, Uf,Nt
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\),r., Cno,n..o'rc FYssocATes. rNC.
Conzutrno GeorecHnrcru €nlrnonmenuL rno Crutt €ncrnEeBs

w998ft683 W(5TmOUnD DR|u€/WAUK€SHA" Wt 531tbt414-5440118

Febn:ary 2. !988t /

Qraker State llinit-Ilbe, Inc.
1385 h'est 2200 Sout}
Salt Iake City, tftah 84119

Attention: I.tr. Fonatd D. I,fitzeL
ConsLruction l4arEger

Subject: C.eotectrrical Ergineering Bploralion and Arralysis
Proposed Mjnit-Lube
Cast:o Valley Boulevard at Arrita Avenue
Castro Valleyr California
GEA koject No. C-880106

Dea! Ur. I'litzel:

_ In corpliance rrit-}t yoltr lequest, a geotechnical engileerirg
e:qlloration and aralysis has beerr conducted for the above referenced
projgct. Transdtt€d herevrith are fcur copies of the report.
Conclusions and recrnnendations develcped fran the e:q]loration- and
analysis are sunmarized belcxr and discussed fr-rrther i_n t}te acccnpanyjnc
rePort.

I . At the tjne of our oqrJ.oration, the site '"ras oca:pietl \r an
abandoned gasoline service station. Reportedly, three
su):sr:rface fuel tarks and one vraste oil tank r"ere rgrcved frrrn
Ute site in Jrrne 1987. Apparently, scne lea.kage vas noted;
particularly associated r-j,th the liaste oiltank. Iocse ard
soft soils leEre encorntered- in our er<ploratory bori:rgs to

.&gtlg_ on.*the order of 
-l2t 

feer. ard fill soilj a:e
aaticiprted jlr the tank hrcfltl legion to deptlrs of 12+ feet.
Frcor:ntere<l fill soils consisted of a rffi
gneenish gr-ay bru*n coloration. Underlyjng .possi_ble fi.ll a:rd
native soils consisted of fi:re rounded gravelly silt vrith
traces of sand , encoirntered to the depths elploed.

q

Grourldwater. tras- enc€untered iI all of the deeper borin!-s at
to l.ot feet belor a.t Cre

of eyploration.
the soils hhs noted i-n scne of tire bornrgs, ard discoloration
was also noted in tl:e shalLcrr sand fiII.
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Eo!:osed ldnit-Lube
Castro Valley, California
CA Proj ect No. C-880106
Dlaa 7

2.

4.

f -

- -

J \ -
\ ,/-.

\7rres E-ncrne€nnc l-lssocral€s Inc

Althorgh the site is not locate<l trithjrr a currently designated
ALc1uist-Prioto Special Study ?Fne, the site is located
relatively close to tle active Halararil Fault. Iherefore, UE
structural ancl fourrlation desigm is reccrmerded, using LIBC
seisn-ic Zone 4 designr criterj.a.

Based on $te reported results of t}re tank rsnrrral rrnitorfutg,
ard tlp prelinjra4f results of tiis subsurface syploration,
the site is onsidered to have a nderate lntential for
hydrocartron cqrtaminaLion. Hob€ver, uFon csrpletion of
additional anafyLical testirg, an addendurn report trilL be
presented i-ncluding an interpretation of the test results ard
the discussion as to the relaLive potential hydrocarbon
contaninalion risk on tlris site. Alteration of constntction
reccnneadations included herein nray be regui-red, dependirg on
the-\,.. test r:esults pending, conditions errcor:ntered durfutg
coirstmction and/or regulaLions concerrring hydrccarbons irt tne
soil and grourdrrater.

Of prirnary geotectrnical conceln for ttr-is project is the very
lose or very soft soils enccuntered at the re-noved fuel taril:
e:<cavation, located belovr the foundation influence zone for
the prcrposed h:iJ.dirrg. It is recrcrnended that these soils be
excavated cud recrcfipacted for adecluate foundation and slab
supFort. Reccnnp:ded rerorral. depths rmy o.tend as deep as 12!
feet belcr'r exisaing grade, requi:ring excavaEion. belcrqr the-EtTalflmEffii* - gEourdl.'ater 1evel. Therefore, speciar i zed

and er<cavation boEtcrn stabilization rrEasures IIEr:t be
required. The use of poht welLs iI conjuncticn rrith uniforrn
cmshed rock ard a geotavtile nny pssibly be regui-red to
stabilize the excan'ation bottqfl.

Conventional spread fcotilgs, nay be constjucted to provide
suFport for the proposed structure, founded on cslpactd
cerLified fill and/or su-itable bearirg undistr:rbed native
soils. Grundviater uas enmrmtered as shallovr as 8l fee-t
belcre existjng grade, a drairage systera is recrrnerxied to
reduce the effects of potentially risj:rg groundrater ani
surface sater jlfiltralion. l{crreq:anSire, free-draining
bacldil-I is recctrnerded. A conventional slab.on-grade is
recsmended for both the bas€nent grade and at grade porticn
of the strusture. Sjmilarly, a cc'nventional trash corral. is
also reqrnnsded. A pier for:ndation is reccrunenCed for
zupport of the proposecl sign sucli that the proposed sign
foundatjon dces uot srrrchargre the liinit-Irbe hrilding
fourxlalion or bascriEnt r"alls. ft is recerr,rended that an
oq>erienoed GeotechnicaL engileer rnrLitor aII denoLition ard
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Proposed t'tini t-Lube
Casiro VaIleY, California
GEA Project l1o. C-880106
Page 3

o .

1

- -
\--l 

\ -

Gn., en",nln,nc'Cssoc'xes'nc

ctnstructionfort}r. issitetoconfj :rnt}ratadequatererrovaF
*"- 

""tf"-*"a, 
and thai soiLs are atleqr:ately -td FIoF":]I

;;..:--J colpacEed at the reccnnr:tded rcistrrre content arn
-to 

tfe sPecified densilies.

Asptr,att pavetrent secLions are reccnrended- herein' cursisting

;';iljd-;atirj.p*t asphaLt pavarent Praced direcEly tpon

;;;;"F"tiy 
-;;"p#d 

subirades or a asphalt sr:rface o!€r en

aoqreqate base sectron.' pit**-t subgrade should be searified

;ll";;.;tllr;-.onaition"a to near opti:nun noistr:re content
prior to ccfipacLion- iJf" 

-"tgt+-t 
ttnt.a wellnracec and

ilffi";; *titj.otJ .ubgt"dd be properly curpacted for

a(iequate Palsr€nt suPF€rc.

Construction Problsns ale anticiPated- oL the p-roposecl site.due

iJ-trt" 
".i"ti.e "o'tirtttu 

*t"i" of the encountered soils '

volatile organic curpouna 
-content, 

anil t}re relatively shal.lo+r

;,-d""t*: speciJl llEasures nay be requted to nEnage

ait;icu:.t sui:grade conclilions'
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Proposed Minit-Lube
Castro Valley, Cali.fornia
GEA F:roject No. C-880106
Pe.Ee 4

FrcL: @A Reporb I'Io. C-880106

Distri.br.rtion: ( 1)

t2l

lCB/ps1
cAl1

J$.q5
Jeffrey s. Vi[er,

./7t,//1L-
,F_

l4r, John Kosilski .
National Director of Construclion
Tarlos and Associates
Attn: Mr. John Tar]os

- -
. _ J \ _

\ ,/-\
\Jrtes t-ncrne€nrnc f-'lssocrat€s nc

To assist in understanding tie intent of the errcLosed leporE. and to
help iderrtify potenU.al constructsion crcst "er.tras"; trto ilserts have
beer enclosecl i-n the lppendix for ycnrr use. l^tre appreciate the
cEportunity to be ol serrice on this prcje<t. If ve nray be of
addilional assiskance should geoteclrdcal prcblens occur or to proride
nonitoring and testjng dr:ring const:rrtion, please do not hesitate to
contacE us at any LiJre.

Very truLy lrcurs,

GE;ES EAGINMING ASSOCINTFS,, I}C.

-6Aaz '  a ;  -7 '98

7t,l-t e'c- tc't'Thcnss C. Benson, Jr. ,
Branch I'l,anager
RPE No. C-037896

Dilector
Geotechnical Ergi,neerillg

Terry L. Giles, P.E.
Dro< i don+

RPE No. C.-032654
FGE No. 00342
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GtrTFTHNICAL E{GI}IEP,ING EEI,OFATIOI AND JNALYSIS
AI.ID PREJI.'1I1.IARY }IYDRCCARBC{V CCTiTAI{INATICN EV?I,LUATICN

PFOPOSD MINIT-UIBE
Castro Valley Boulevard at Anita Avenue

E}SIRO \ALLEY, CAIJFORNIA
eA PROIECT NO. C-880106

INIRCDUCTICX.I

The smpe of geotechnical serrrices for this project included a site
re@maissance, subsurface e)+rloration, fiel.d and laboratorl, testing,
a3d g-mtegfu$cal engine--ring _analysis to provide criteria fof preparinq
the foundation, floor slab, basenent, trash corral, siqrr, and- pavesent
design for tlre prrposed Cevelogrent. Tlris scogr of senricls also
addressed Ure risk of EletroLeum mntarnination on ris sif-e at the
prgselt tine, arrd included a brief disorssion of potential site-specific' seisnic hazards.

SIIE AND PROfECT DESCRTSIICN

The proposed develcgrent parcel is lccated in the nortln.Est cornpr
of the intersection of Castro valley Eoulevard and Arlita A\,.enue in
Cast:o Valley, Alareda County, CaLifornia. The ploposed parcel is
roughly rectangular in plan r.rith dinension on t}re order oi gO feet
north-so.rth by 100 feet east-west. At the tire of this subsurface
elploration the prcposed 1xrcel was occr-pied by an abandoned gasoline
service station and r"as surrounded by a chairr link fence, .n- sinqre
story retal service station bu-ildirg w.rs located in the north centiar
porLion- of t}e parcel, and tle associated t:r,,o fueL purp islards ard
overhead canopy rdere located directly to the sor:th 

-of- 
the aYistillq

senricre station buildirg (as shonrn on Figure 1). !n:ch of the rermrndei
of tle site rvas covered lrdth asplult lEvarents; ho^ever, a large area of
asphalt pavelrent had b€€n reipved in a region directllz to tG east of
the fr:el purqr islaruis, wtrich is understood to be the zcce rrirere
subsurface fuel tar:ks rere reroved. Ttris site slopes gF_ntly to tie t}re
southH€st rdth on t}te order of 2 feet of reliei r-rqn ttre norlleast
corner to tlrc sout]&rest clrner. Thj_s - is generalll, consistent !.n th the
gurrguafug topcgraphy wfrich srcpes dcr'rn tc'vrards the san rranciico eay
to the $rest.

rt is rurderstmd that tlre propcsed nerlr structure wirr ccnsist of athree't'ay rrldt-r,,be rasnry uuiui'g with e.cEerior a::re"sicns--or
apprro{rnateiy 54 x 32 feet, the stn:ccure will have a pareiar 

-lase,rent

gnde5 t}r1 bays appr.oxirnatgly ?r1 feet beloa the firrisled 
-ft 

;-fi;
level. The rsnainder of -the building (office, ,riti."g 

-;;,-;

storage) wi]1 be custrucEed at grrade w'ithout a t 
"ser..rrt. 

- 
rcJJr i"

"tl1]*.o: 
lI}11 

F suppoted by_ perineter bearing vralls wit} ti.l"- f..airrganticipated to be a n6-!:i.m'n of appro:-irnatetl. tr.o kips per l;;.i-;;.severar i''teri.or pipe colurns are- i'cruded ri, ure a".sid i"r-".,rli*.r



Proposed ltinit-Irbe
Casiro VaIIeY, California
cEA Project No- C-880105
Dage 2

theserv iceareaf loor .uax fu l t lnco lu r r r loadsarees t i . l r ra ted tobe20to
iS-f.fp=. 

- 
in" b"sereJlt floor slab ancl the slab'€-nirade are ElTT4^t"

l" otij".t a to a maxilnm design live load of 200 po:nds-pe:-:g::fft'ii"ii-i*"ia.rin9 
product storige. Fo-r design- purposes ' t}te parkirtg lot

J;' ;**;-.r;;6d t"- r.- 
"GJ""tta 

to r6d6rate autcrnbile traffic

iilf.i1"s'"f--'"e'pt Ot*t"iv so-o ugtrt. velricles per day ft$ -*-tlv
;;i;i rr-eavy'irppry-J'garbage &u"k", for a cesigrn period of ten

]ears.

First floor etev"ation of the proposed l4init-hrbe builclirg is

una.rsioJ to rc at er""ieion 168'5 fieC above sea revel' as shor''n on

the"Grading P1an" by r'ri.rt""i J. le3ot" civil Ergineer"' Tlt'i.tttd
Dec.dber 8, 1985. Ttre floor of t}rJ bassrent or ier"rice pit which - is

"b.rttt 
i!"i-*r*t dt rir=1 iloor voultl therefore be at abcn':t EI' 151

feei: nt existing grcunil surface in the proposed buildhg -area rarges

;;'" ;i;";A;" 
"f 

-*ort 
162 to 159 feeC and rrs'Id therefore T'Sjr"

srlv rninor genera I gt"ai"q-;th scrne i-nc'rease in grade to facilitate

"ur?a." 
d:=-ilnage away fron the proposed st:uqt re'

SITE ItrSICRY

I t i sunders toodtha t thes i tewasaprer ious lyopera t ingTo<aco
service station. A reFort by Georgflics fne ' aatea Jr'ute 30' 1987'

docr.lrents the rssval 
"r'-irr, 

'fuel 
tanks and one waste oil tar:J< on the

proposed site. a :oo*Lio" reaste oi1 tank e'hich was located di-rectly

{;"6;-:;iltr 
-irr" 

.d"trrs serrrice starion buirding was rsroved. rn

uaaiUo". 10,000-gal-1on, 7,!00-ga11on and- 5,0003aL1on gasoline.-tanls

were rar,oved in a region south-east of the serrrice station buildhg'

located frqr east to *esi respectively ' ls stated in the Jr:ne 30' 1987

"soil Sanpfiag BePorc - urdergound Storage TanJ<s" bY c€onddcs Inc '

nThe r,ater t:bLe vras encrcuntered ats 11'0 feet ' aFPrc'>:!ra!e1y one fcot

"6. 
tit" bottsn of each of the tlree large tanks' It was decided'

tlrerefore, to coffeJsoii sanples gon nieive soils adjacent to hoth

erds of tlo". t"r,ks, irnrediateiy aborre the r+ater table' A sheen was

"h-tb; "" 
tr= t:rfi". of the witer in ttre wicini:y tI-T* 

-"--^- .
ir,estein-nost tark). Tlere was sheerr on tlte surfaqe of the water rrr

U*-"t..t ty of tank B but less than that near tbrik C' Tfe tt'to
.orp"iit, =inpt"= were collested at ttle request of castro valley Fi-re
pep.rtrcnt eat+:alion Gr-ief , Dennis Wade'"

Tes t resu l t s jn t } reabovere fe rencedrepo . r t i r rd i ca t+ t } , " t
total hydroca:bons 6n the order of 1oo parts per nllllon Here located
Jl""*ti to t5e weste$-nDst fi:el ta'l<. A sanple was also obtained frcrn

" 

-r"oif 
pile lrcated c,n ihe vest e-rd of tle iite vtrictr was leportedty

.*"i.t t*i frsn aror:nd the gasoU-ne tanks. Tota1 hydrcrarbons-.1'ere
reported to te 15 parts per niflicm for tlis sarple. Significa't diesel
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and rqste oil, and total oil and grea.se, along rdth hydrocarbons wele
also detected i'' tl* soils arquri the waste oii tanr. Totar >qylerre on
tl: ptdgt- of 1500 parts-per-billion (Fpb) r{ere reported for i sar:grle
cbtained f:crn the r.aste oil tants pit excavation.

Reportedly the fueL tanks rtEre rsrsved and the above described soil
sanples obtained on June 15, l9BZ. Ttre 10,000-9a11on tar* ras
I.Eg+dJy a ff-breglass tark at a depth of 12 feer belav grrade. Itle
7r5001al1on anil the 5,000-gal[on gasoline tarks r'rere nurrl,rralg:ed steel"
tanks al-so h:ried at a deptl of 12 feet, repo,rtedly. The- 

-30Ojallcrn

reste oil tank uas also a "urnvrapped steer" t"ik buried at a deptli of 5
feet bero+ grad.e. The fibreglass tank 'vas reported in "gcod coi'lition,
rp hoLes cbserved". Hoi€ver tlre steel tatrl-.s r,iere repnrUei to have "scsen'st ard pitLirg but ro holes c,bsewed. Threre was glsolile-soaked soils
arourd the vapor recbvery lire r.*rich was connected to the firl riser.
sqos mst noted at r.rater line approx5.nately one foot aborre botton,
sflerwise gccd conditi'on. " Hoe-ver, the waste oiI tank e,as reported to
be nvery rrsted and corrcded. lt:ltiple holes obsenred".

GEA is unvrare of any activity on the site si-nce Jr:ne 30, 1997, arxl
prior to this errploration. It is not krpr,m if clean-rp vras elrer =drt"dqr site or clnq)leted.

FTFfN N,D IABOIIATORY TESII}IS

Six soil test borings were dri.Iled to Cepths of 5 to 20 feet for
this project - Borings viere backfilled hlith fhe excavated site soils
upon oanqrletion of dri115n9 and sarplirrg. trest toring lcgs (p.eccrd of
Sr:bsurface hploration) and Borirg Iocation p1an, Figur! J,, are enclosed
+ the .Appendix. The nethod of estinating tle borGg locations jn tte
fierd is also ildicated on the Boring Iocation plan. Eievations shor.rn on
.th9 logs uere estjrnated using the ,'ToFo c Eoudary Sur\re-y" by Michael J.
l,lajors Civil . &rgineers r, dated octob€r 27, l-ig6 , urrf uie presured
accurate to within l.ot foot.

- Field ogloration for tlds project consisted of perfouaing standazd
Penetratiq Tests (Sgf) in general accordance tdur esaf'l O-fSgG StandadTest lletjrcd. Ihe Spf test provides ar applodnkltion of the relativeo'l:i*y of granular soirs aJrd ttre ccngarative consistenqT og cotresi.re
soils, .thereJ:1r prorridilg a nethod of evaluaei:rg ttre substils retative
streffJth and settlerTent characteristics. In- addition, ,t" -p=aria"

fFti'tr. soil design paraneters, a soit sanpre is ar.so oL'tained filr tl*sgt sanpler for classificaEion of the sirbsoils ard soil taloratory
testi:rg. Soils obtain.i f::* ts" -tl:19 eploration r.ere crigi-nally
classifieC in tle field by the GA dri[ing Erer,, ar:d 

"gui" 
,.o.,i-ilJ-i"

I*-.fiF_.1!"?: ty a soils engirreer in g?neral accoidance 
"i.ti, 

-tL

Unified Soil Classification syst-o:r (A5Ir4 fi488-75) .
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A soi.l rEchanics laboratory tesLi,ng prcgram r.,as ctcrr&rcted on
selected representative sanples obtained frcrn tlte subsurface
agloration. A natr:raf roistxrre crcntent profile vas deternr-ined for the
subsoils along r.dth an evaluation of their strength characteristics by
perforrni.ng unconfined ccrqrression ard caUbrated penetrcneter resistance
tests. Iaboratory testilg perforn€d l'ras clpsen to ertaluate a
ccnrbi-nation of strength and settl-sent dr,aracteristics of the subsoils.

In addition to the above desqri-becl geotechnical testing, a1l
recovered. soil sall[)les ltere tested with a Photoionization Detector (PID)
€quiFped vrith a 1.0.2 eV larp calibrated to b€nzere. The vapor analysis
consisted of sanpling the seatple jar head space to test for the piesence
of volatile organic ccrpor.mds such as those found in gasoline ard higher
crncentrations of notor oil.

Soil paraneters in&icating tle engineerflg characteristics of the
naterials encor:nteled in the test borings as deterfidned by tle field and
laboratory testing, and PID test results are Presentecl on the logs ard
figures enclosed in t}e Appendix of th-is report lriti the symbols and
notaLions Cefined on the @neral l,lotes enclosed as the last page of the
epp€ndjx. Afl Geotecfur-ical field and laboratory testinq vras perfon€C
in general accordance with starrlard sacryIing ard testi.rg nethods.

SUBSUtrACE CSIDITIGIS

Asphalt pavsr:ent vas penetrated ill Boring Nos. 3, 4, and 5 with
thiclcnesses rangirig fron l\ to 2l inches. Underlyilg the asphalt
pavenent and encor:ntered at tJre surface jl the renainirrc torirtgs vzs a
crushed aggregate base with tiicloesses ranging ftcm 2 to 3 inches.
FilI soils were encountered in Borirg Nos. I, 2, 4, 5, ard 5 to degths
rengjng frqn 1 to 4t feet below e-cistirtg grade. Soils suspected of
beirg fill lrere encourtered j-n Borings Nos. 1, 2, 3, 4, and 5, to depths
ranghg frcrn 3 to 10! feet be1cru exi.sting grade. Hc]rrEver, as descri-bed
iI tie Site Historv secllon above, tarks were b:ried as deep as 121 feet
beloet erdsting grade, and therefcre,.fi1l soils to deptis of I2t feet
are anticipated in the fuel tank extrwnatjc'n areas. Fill soils
encluntered i:r Bori:rg Nos. 1, 2, and 5 consisted of a gree[ish gray
bro'nr fine sand witl: a trac.e of si1t, but vras relativelv rniform, to
depths of 41 feet belcrw grade. Urderll:i:rg soils t'trich uere suspected of
being fill consisted prirnarily of bror.rn to dark bio:,yn and cccasionally
bl-ack fi-ne rounded gravelly silt, with traces of firte to coarse sard aad
clay. Encountered fill 3ur{ e fill soils consistencies vrere
re.LaLivelv var encoultered. at
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Urderlyjrg native soiLs were sjnilar to the gravelly silt soils
described above r*ridr t&ere su.spected of beilg fi[. Broror ffure rourded
gravelly silt with tracres of clay ard file to coarse sand was
enc.outered to the depths erplored. Scr:E dark brcrnrr to bJack clal'ey
silt ard gravelly silt v,as also encountered jlterbedded with t}le dark
brc*n to brcrvrn clayey silts.

Tlre near-surface fill soil-s which consisted of greerrish gray br:oran
fine sand vras suspected to have at least at one ti:re crcntaired
hydrocarbon content due to tlreir coloration. Sjrnilarly, a strorg
trEtroleum odor wae noted in t}te sanple cbtaj ned at a depth of 8rt to 10i
feet i-n Eorjng No. 2 (PD = 140ggrn) - A slight petrole-rm odor das also
ttcted i-n relatively slu-L1o,r sanp'Ies obtained in Eoring No. 3 (PID =
5pn).

Flee vrater vias enc€untered jn all of the five deeper bcrjlgs at
deptls rangirg frcrn 8\ to l-01 feet belor't existjlg gnade, upon ccrqrletion
of drilling fcr this e1ploratj.on. Ttre free uate.r levels vere initially
en@mtered at a lorder depth, but the r+ate! levels rose rriti LfuE until
Ure water vras neasured and tle. borings r,ere backfilled. As stated in
tie Site Eistory section of this report, groundlrater t"ras reparted at a
depth of 11 feet belcw grrade on June 16, 1987. Ttris seens cusistent
with tle tlpical seasonal- fluctuation vri-tJr groundwater rising during the
tdnter trDnt]s and lo''erjrrg dr:ring t]re sunrer npntls. ]dd.iticnaL
fluctr:ation, . of the groundvrater level is anticipated and it is also
possible t}at perctred or siEllcl', grounctvrater nay be encountered due to
loca]- infiltralion jrrto relaLively penreable lalrers r.rtrich overlie less
perreble layers.

fhe alcrve dessrileri subsurface conditions have been si:rolified
scnevtrat for ease of report ilterpretaLion. A nore detailed desciipticn
of tle subsurfac€ c€nditions at the test boring locations are desqrj-bed

T 
* test boring lcAs enclosed ln the appeniix.

CCT.I ] ;USICIISANDRMCT,{T,IEIIDATI(}{S,:-

The conditions ingosed by tle proposed building, trash cotzal.,
sign, and pa.varent htrve beerr evaluated on the basis of the gngineerilg
characteristics of the sul'surface nateri.als enc€untered i-n tl,e borilgs
and t-lreir anticipa.ted belnvior both during and after constJustic'n.
Cqnclusions and recqnrerrdations for fo:ndation, floor slab, basererrt,
trash corzal, sign, and pavsrent desigrn along with constJ cLion
consiCerations ard site preElalation requilerEnts are discus-"ed irr tle
follcr,rilg sectj.ons of t}:is report. Potential seisnic and hldrocarbon
conta$iration risk for th-is site are also discussed be1qr. Alteraticn
of reccernrendalions presented herein nray be recluireC, Cependj.ng-TSiG
necessary astrcns regardjng subsurface hydrocarbon crntent on-site.
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= Site Develognent Considerations

a) Seigrdc Desiqn Considerations

Research of the arrailable geolcgic infornration ildicates tlEt t]€
site is considered to be srrbject to lateral g:rourd acceleration lrt the
event of a seisnic oco:Irence due to tlre proxi.raity to fault systarc in
the local axea tiat o<perienced rovefiFrt sirce Quaternaqt tite
(appro'rirnately 2 million 1"e':rs ago) ' The npst sigrrificant Oratenraqr
fauit systen in the area 1s t-1* Ha1 ,r'a.''d Fault Systen widch is lccated
approxir,urtely one to t1^ol miles to the r'est ' ltlis site is not ' ho\^'ever'
fii"ea jr ,:n area curentfy designated for special str:dies unaler t}le

Alguist-Priolo Special Study Act of 1972, and does not al4Par to

represent a significant fault ruptr:re hazard potentj.al.

the suh:grade soils e-nccuntere<I cn tlds site geJjerally consist.of

cohesive depisits a1d the long term uater table is considered to exist

at a <leptn greater than ninet feet. Based on the cohesive
clnracteriltics of the sr:bsoils, these soifs are considered to have a
lelatively lor,r potential for liquefacEion unler ncrnhaL seisnic
activity. 

- 
special stmctural design for liguefaction is' therefore, rot

ctnsidered to be necessary for t}is site ard structule.

lhe site is situated il a h-istorically acLive seisnic zone of
California and vlill be subject to lateral accelerations ald grrourd
shaklrg <lurjlg a seigrdc event. ir.l1 foturdati.cn designs narst therefore
be perforned il aceordance with the Unifor:n Br.rikiirrg Code (zone 4) and
bcaf governing regulations. Foundation lateral load res.istalrce
reccrurendations are presented later in this reporb.

b) tlydrc'carbon Contaninaticn Considerations

Tlre site was Previously developed as a gasolilte serrrice stalicn
rrith three .large fr:el tanks and a Haste oi1 tark. As discussed j-n the
si t'e Fi stor.rr section above, a.L]- fcn:r tanks were rsnoved olr fime 15,
:=:-:=:.:!
1987: As Eporhed by Crcncruics rnc; in tleir report dated June 30,
1987, total hydrocarbons on the order of 100 parts Per nillion vere
neasured in a sanq e obtajned on tlle r,est side of tlte refioved fiiel
tar (-s. Afso, it was reported that the 300-9a11c,n waste oil tank was very
rusted and corroded and h.1d mrLtiple holes observed. Consistent with
t].is tar:Ji faiture, sargles obrtajncd adjacent to tlle waste oi1 tank
e.xhj-bited leveLs as lr-igh as 5300 parts per rnillion of tliesel and haste
oil and 16,000 p::*s per nr.iJ.lion of totaL oil and grease. Sotal xyleDe
of 1500 parts F,er bil]ion (p4ilr) vere aLso repolted for a sanqrle obtained
directl.y belor* tlre 3OOnallon waste oil tank. At the tjr:e of the tank
rsrorral it was relrcrted that sthe water l.eve1 uas encd$t-ered at 11
feet, app:rcxinrately 1 fcot ab<rve the bottqn of eadr of the tbree j-arge
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pmposed parcel. Sore alteration and qdditions to-. reo:nnendations
ted herain

tarks.i "A sheer was strovring on the surface of Ure water ir tlle
vicinity of tank c (tie western-nost tark). There was sheen on tbe
surface of the t.rater il tlle vicility of tank B, but less tlnn tlut near
tark C. "

Itrls current @A exPloration encor:ntered saJrples with slight to
si.grrificant pett:oleun cdors jl Boring l{os. 2 and 3 at dePths rargirtg
fron on Ure orebr of 1 fcot to 121 feet. hrrther, rbderate PID readings
vere nreasured j:r t}e sanples, iidicatilg the presence of volatil'e
organic ccnpourds, possiJ:ly including hydrocarbons. Similarly' soils
rsii}r a greenish gray coloration tpically irdicative of hydr.ocarbon
cuteJtt, uere encounterert il the narr sr.trface fiJ.l soils il Eorilg Nos.
1, 2, ard 5; hovever. these sands did not trave detecuable odors or PID
readings.

To further eval-uate the potential for hydrocarbon contarnination'
tr'D s.urlpLes susFJected of contai-rrilg hydrocrbons vrcre sent to a
subcontrlctor a-nafyticaL laboratory. Ilor,ever at the tirre of vritingr
t}te test results were not yet awailable. The report ras preserted
lrithout tlrese test results in an effort to e>q:eaite tJris project. Upon
ctnpletion of testi-ng, an Addendr:rn letter r'ril1 be presented jrtcludjrlg

the- hydrccarbon conlent test results, and a.rr interpretation .'rd
discuslion of the test results vith respec! to developrent of tlte

It seqrs aFparent based, on the abcnrc repnrted site history ard
preJ inri:rary sr:bsurface findings, that at least a waste oil tank
previously located on t}le site had leaked. Similarly, tl:ere is scne
eviderce that scrne miror leaki-ng of t-he firel tanks nay have also
ocqursed. This past leakage in ccmbirration !'r-ith the relatively sl:allcrr
grolurdvrater tatrle is cause for concern. It is generally accepted tlat
tru:ch lc,rver hydrocarbon levels are allor,.red in gror:rxiater relativrg to
those which IrBy be allctred il the vadose zone of soils. Ttlj.s is due to
the fact that hy'drocarbons in the vadose zone of soils- nay not affect
tn-rnan health. !,lhereas contanrilation of grourderater, which may firrd its
rcay to &in}ring water suPplies ' ltEy di-rectly affect hman heaLt}t.

GEI is uratrare of any past or cuEertt cperatioDs to clean-u5l tJle
site. Inforrnatj.on obtained by t}e cllrrent exPloration indicates that
r,olatile organic cqrpo:rd concentratic'n on-site is possibly isolated to
the forner storage tErk areas, and tlrat scrre clean-uo in tl:e past rnay
have been <ione.

Pending tie resr:lts of the ana11ru.iea.l. tests bei,ng perforrie<l, tttis
site is consiCered to have a 1o!t to ncderate r:-sk of hydrccarbon
contamination. Sffe rerc.itial acLicn should hor,Ever be anticipated.
Subsoils (fill ard,/or nacive soils) n'ay contain unacceptable le'reJ.s of
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yo}3 life organic ccnpourrds il the forner tank area i_n the proposcC
truJ.djlrg Location (and possjJ:ly jlr otlrer areas) . Etcavation 6f 

-th"="
affected soils ard prmping uat&, and treat''Ent r'.y b" necessary beyond
the urnits of excavation for no:rnal buildirg construction. Aer;tio; ofsoils after excavation and re-use as structural firl h .t.i"- 

""Gie.the tnriJ.ding - area, ii-p1ace treabrEnt, r.r:rter treafrnent, use offuporeable liners, special below grade wal1 ard drailase systenorrstruction, and excarrallon precautitns must be consiaered.'- a&io.r,
-=:=:I- 

ar-e depc-ndent on the resu.Lts of tl.e analytical testjrq,concu-tions erc.*'tered durilg construction, ard requirene'ts of locar,state, and federal authoriLies.

with respect to firture liabilities, it sho.ld be noted that tln.uaste- -oil tank had apparent\' lealed. Since }ljlit-Ilbe prcposes tolnstarr nelr oit and waste oil tanks o_n +e _proj:c!, tn9 noteiUif fut :r"liability is qcnsidered to be reratively 
-high, 

riot" ii* 
"r- 

olrproducEs will be stored on site. ttrerefore, it 1s strongLy t"*iEa
that if ltinit-hb€ has not !€t Fr.Echased tre proFer.ty and ihmses to ftso' tl'at arl rear estate contracts b€ r*ricten su6h tnat the futr:re
riability of t{irrit-L.:be ,be reduced trith respect. to hydrocarbon ana oir
contanillat-ion on this site. underground storage tanl i_ns-.aruuion ard
consbn:ction w"iLl have to be perforned fur acctrdance r.dth the locat,
state, and federal ,r"qrqpy"d storage tarik instaltaUon regulatiol.
site develoFrEnt crcsts should therefore provide a contingenqg i.; fui,Jr.
rcdtoriry/ *stj-ng reguirerents.

. li reported i_n tle June 30, 1997 Gecncrnics, Inc. reEnrt,sign-ificant corrosion of tl.e subs,rface uniqapped steel tanks'haveocarrred. - corrosion protection of any buried- 
- 
fer'ou" 

""t 
=i"r" 

_i"

recqnrended. Hor,teve!, it nay be desirible to evaluate tf,e =ite loifcoEosive potential. Giles Ergi-neering Associates, Inc. feal 
-*.v

perfo::n such tests uFon r€quest, 
- 
i_ncludiig resistivity, pn, -J-="foliichLoride and sur"fate cantent- HcxAever, it should be noted that @Astoros sanples for no nrcre -than 30 days unless specificaffy requeited.Therefore, it is recqnnended tiat i]f a<hitional testini 

_i_"=;-L

ETf:y"d. o.t .+. .sarples obtaired -for 
t}.is oplorationi Ur"t--tf.i"acolllorulr testi.ng be autlnrized prior to 30 days frqn the iine of thissubsurface o,cploration.

c) Site cradinq arrd Strlctural Considelatiolls

.. A sigrifi.cant grrading cost consiceration is the ccnplete rerprrar oft}te existfurg facilities and stmctr:re- on tlri= site. 
' 

ftre 
-t;il;g,

ca''ogp and ottter structu.rgs alcl any concrete =r.r= E-renoirr-inil-*Eiapawer€nts should be carpletery aein:usrrea an. lernved frqn th.e site.@ subsurface reflurEnts 6f the 
-tanhs, 

strucr-ures, or utilities which arenot to be salvaged shouLd also * Lrer"i"iy lenoved. Al.r derpritictrl
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excavations regui.red. to rqocve tfrese facilitics slrcufd he cl-==-=d by an
elperienced Geo'ecL:rical (soils) consult.rnt prior to -J:: 

Sf =--gr,srt of
arry backfill. - A,1I_ _remrval excavatiotrs shotld e\Ds€ f--, -::crqarric,
uncontarnirrated, urd.i-sturbed naLive soils.

Site soils _ are expected to be sigrLificantly rrcistr=e se:_.:-jve. If
site grading _ is- perf.orned. during t)re rainy seasoi, s-€ graiiing
difficulties should be anticipated. rt nray be ieeuired -.o s=biLize tlre
silty anil clayey soils with Portland Carent, cnrshei. rc.ck, ardlor a
geota<tiIe. ldequate site surface drai-rrage, both i'::ir.q a_-j after
cl}l lstjruction is eq)ected to reduce the problerns asscclat-ej :iitlr the
troisture sensitive silts ard clays.

Of prinary gec--echrical conc.ern for this project is the presence of
potentjally uncerLified fill to depths of t2t feet a:rd the r;rE;lz lcrcse
soils or soft soils encountered in Bori:rg \iJs. 1, 2t 1, 5 and 6. Any
fill b fornrer subsurface tank areas or in other areas on-site r..trictr is
not adeglEtely ce=tified and placed ruder geotedmi.cal engineerirg
ontrol corditions will tnve to e-.<cavated and reccrrq=cted to provide
adeguate slr[{)ort for t-he proposed site inprovqrEnts. The prcpcsed
bassr€nt o<cavaticn is eupected to ej<tend on the o::cler of 8 to 1Ol feet
belcnr axistilg grade. Hc'(€verr tery Imse soiLs wege encor:ntered at
deptlE ranglrg frcrn near-surface to 10! feet and possi-bly to a depth of
12t feet. To provide adequate supF)rt for the prcposed ltinit-Lube
hrilding, these ve47 loose soils slould be excavated clorntr to a suiteble
ij.l3t or sLiff subgrade, anticipated to be at a depth on the order of 1Zt
fe€t. ci:ourdnater lyas encountered as shallo,r as 8\1 feet belor e:jstjlo
glade. Therefore, sFecial dee,Btering ard excavation hottcrni
stal:ilization rreasures vrill liJ<e1y be required for the ancicipated
r6sval. depttrs of !2! feet. E:cavation, dewa teri-ng ani botton
stabilizalion re<pirenents wilL be la-rgely depe-ndent upon the tip of
year ard the relative grourdaater level at the tir.E of constmction. It
is possi-ble tiat srlrp putqls placed -h the bottcm of the excavation ;1Ey
be adequate. Hcrveve!. point I.,eIl dewaterilr3l nay also be requi:ed such
that a cJrrick condition dces not occur- at the bottqn of the basenrp-nt and
loose soil rerovaL e:<cal'atiott. A unifoun free-drajnilrg c.mshed rock nav
be requfued to be placed at t}re bottqn of th.e excavation, pcssjl:ly G
conjr:nction with a geoterlLile, to stabilize tlre excavation bottcrn.
These

ej<cava

excavalicn Qifficulties and the need for overexcavation
Dre to
of the buildjng, ii nray

be desirable to const$ct a fttLL baserrent, rather Utan replace arrl
crfiq:aet fill r:nder the at-grade portion of tne building

In sctlE cases where l.oose or soft soils are encouDtered ilr the
fourdalion influence zone, a reduced bearhg val.rre and increase<i fogtino
rejlforcement is ssreti:res recsnrerded. Iiotrrever, since t}te locai
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rnmicipality is not 1i-ke1y to allcrqr construct j.on of structr:res above
uncerbified fill and since t..l.e soils are e)<trenEfy loose, this is not
considered to be appropriate for this project. Hence, the need for
overe:<cavation as discussed above ard later il this report.

Conventional spread fmtings or nrcnoli tJ:ically poured footings and
slabs nay be used for sq:port of the prcrposed structure. These footjrgs
or norpli.thically pcured fcotilgs and slabs rnay be fourded at ncr.r!.nal
depths on the recdrqracted soils. ft is recorne-rded thEt non+xpansive
freedrairing granular bac*filf be used behild the proposed baserent
rnlls. This is recunre;rded so tlrat hl4fuostatic or jncreased earti
pressures on tJre basarx-'nt wa11s are avoided or reduced to acieptable
levels. croundwater !.ras encoutrtered as shalloe as Elevation 159!i!
feet, hrt rnay also rise to shaLlcrr.r elevatj.ons. AIso, vater ilfiltration
adjacent to the bassrent rnay occur due to pe-rched \,rater or irtfiltration
of irrigation or other srrrface water. To reduce the potential for
sEruch:ral distress due to build up of r'ater behi:.ld bassrent rralls, or
urder slabs, a drainage systsn aror:rd tl:e peri;reter of the basenent is
aLso reccrmerded.

Conventional trash corral and pav$€nt Cesigns are recqsreuled.
The trash corral sfnuld be conventionally reilforced. Pavefient sections
are reccnnrended consisting of either a asphalt overlaying a r,.el1-grraded
base, or a fiill-depth asphalt pavsrEnt section. te site surface

consideraLion to reduce the
ve

Site PreDaration

Prior to the stnrt of construstion, tle exisling faciLities should
be derrtclished and all rubble should be su-itably di-sposed of off site.
AII ercisting tarks and utiU.ties wirich are not to be salvaged should he
cdrpletely renrrved, and peunaaentllz and aC,eqr:ately caFped at the
proFerty 1ine, or rerouted as reqrrired. 4LI qr.dstjng uncertified filL
should be excavated undistuibed, uncontanrinated naEG- soi1s.-

Geoteclurical (soiJ-s) consultant prior to tle placan:ent of any baclifill.

_ Site -p_reparation throughout the parcel vril} reqrrire renrrrral_ of any
ocist.irtg fill, v'egetation (if any), ard any ursteble organic or other
deleterious rnaterial s. Ecistilg Faverent and base naterials should be
cupleleIy re.noved frcrn proposed l.rndscape areas. It \.dII Likely be
desi-rable to leave the existing EEvemsnts in place prior to the
csrgletion of th9 proposed structu.re, to redued ..he -potential 

for
constNceion probLsn-q related to the rucisture se.nsitive subgrad.e soils.
Foi-lor'ring rerroval ard/or p:rverization o[Erations, t]re sri{racie should
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be prcofrolled to det
Fo I lcr.ri.ng proofrollint 

ct soft' yieldj-nq soils,wtr-ich rm:st be rsrEved.o.,aiuoieal- u"""*:Hl_* 
lgririea, il]iluru

_sPecifications. lcrv,r ass6s and excarraLior.,. If --"tt t}re enclosed
plaruted firrished qrade wit:. 

".re;;#-ffi;: TY'TT,T t*".a to the

;*;#ffi.T-EH:.-..t" :t ie'st so--frc-11' rl1+ to be Praced on

ir-Htffi.'l?,:t"i,11';^*t"*##i=*.#*ffi"i"G
riu ;;;ci;fi:"TrJr^T 3n Drpansior rndex, jEJ) :".._-ti,i".Io-l' aubourders -i,*-.? 

ffi-;'ilH**j"ti:j*itr,F r.- 
";;;;i;" ",doperaLions sl:-ouLd be nonitcred 

":ra-'*.l"t= ii 
dlrrension. conr:acti on

TlTrt*t:. site pre[rati"n u"t;d;;,*]r-y..i 
c€otechnicaL lsoirs)

ard- ffrpactiotr srror-ira'le perrorn a ;.";;;;;:t11 SJgction, . placanent
enclosed ir the Apendix or trr.is r.rn.t (uoairil-,*LT ts" _srecificationsed p)coctor kocedrrres) .

u"ou.f;"rl&?Tff.*;i;-**o. lT=9. ?' -sort soirs -r.,ere encountered ro

ilG,F'"'ai:d.y #sTi##H"+:F'"Ef:3Jffst;
:Tlili"d backfirt r.rias ptaced in ri.-L,jTil._Y:t uncEntracted anl
ffl+:.,_*" not .eyFecred_ ro provide -a"q,;i"'iT:_'-*eas- .These lcose

ffit';, riil H'":ffi#
I]Hrt: .rh-is Er] requi;" .*".rti."--iiJ,i[: :1i roundation d'TE
lel€r at the tirre of tiris e:proration.;;;: e111un!erea grorrrdlEter

:Pt{ to _ fLucEuate .seasonarly. rn .rr.r 
t'- 

?-t-"**ter revels are
-Id1t_ernrs and excavarion u"tton 

"iji.rr;;#" 
-^=:: =.T spreciarized

of scre€ned surp purtrs nBv I-F :,r6dr-r^ ._-- 
*y be leguired. Ihe useof screened 

"*,e 
p*e"-n.i"1.*fi"A?':";;l *" ue required. rhe use

Y.:!.1tt. 1"y *:b L L...u.ry- The use of 
t-"T_.,ry_tttt rvelr der'.atering

ccnjunction witlr a seorexrile-nal,-;i*; ";.j..Y_:t?* gt]"hud rcck in
lft and. u rDrkab.Le 

-exca'ation 
5.tt ^l- ; ;":fTT 

to..stabilize a vpr
=:o:r, i-t i" 

"tro;Ay recqnrErded that GTA ,a cordition a*" i" iu#recqn*rdation" r*;qg..excavation r"t.L- 
"ifi ;:H:iT*? f:trriior renpval excavaLion 

"p:Ig F pe.rf. oI:,ed;;rscussed. above. ft ney beffTf*ffi Tff:t"'_.Tltd "t*'*.LLre eas*v ..,,po.t"a ir,,oo'ere.<ca'a:ion -d ;;;"p""i1:r:,, il! r.i*]LLo"F__ T "rt"tl,.ti-"1 
- 

t"
lT $E!r. urdisturbed ;-ri; .Xt:"*':.,:**:11 "{be extended dor,,n to
ff"H:! ;ffif$#l*G*- fffi"::. .:s"--"ridL lii",ro
e\posed native soils -.-d13{"5'"tt 

i= 
"Lo-n-gtiv 

"t 
rlrm/stiff undisturH

porencialr"ii*?;?u;"ri=-g*35g1j;;*1ffi1i#""1#:".*;
e groundwater level.

^_-., f+""" the subsoils on this site consist ofsensitive material-s .orp""* ot cl-ay, ti" o"or"-Tl"_T,"_.-nd <iisturbance
= ot problens encrcuntered



' ,  I

kopcsed ltirrit-Lube
Castro Vall-ey, Californj.a
GEA Ploject No. C-880105
Page 12

duri.rg site grading and constr:uction wilr te direcrBly depend upon the
r+eather at the ti:re of construction. sgrecial. pte"ut ti*ts n*rst t trrc"
during bassrent er<cavati.orr in order thai safe condi'.ions are ntriltailed
with respect to cavi-ng. stability of the founcati,on and baserient
excarrations will be de.penient upon er(ca\ration nrethods. veether
conditions, construction traffic pa.iterns, duration of e.q>osure, and
delratering requiranent a:ri techniE:es, if regui_red. Special 

-ercavating,

shorlng, l|""itg, or other enbanknent stafihty r&cttnrenclations are
ccnsidered beyond tlre scope of servj.ces autlprized for tlu'.s explolztion.
rf enbanlcrent stabilizaticn or excavation recqnrerdations ar:e reqr:ire
p_rior to or durj-ng constn:ction, Giles Frgineering Associates, 

-Inc.

(GA) can provide recornerdations upon request.

Fo:r.dation Desiqn pardnEters

Follochg tfre rec<rnrerded subgrade and site preparaticn, the
proposed h,uildhg may be supryrcrtecl h1. neans of convmtibnal. r.ral1 and
coluru-r spread fooling fou:rrcations. A tr.:rneddcr,rn slab or rrcnolithicarry
poured fourcation ancl fLcror srab with urickened edges ard interior
b€rirg areas construction/riesicm tech[iques nay also be used on Uris
slte, Tr-endr .,-'ootings nralr be used rfiere the bulldjng code allors, and
the trench rnll soils a.re stable - Fo:ndaLions nray either {1j be
p.tTdd in depth thxorrgh a''y r:nsuitable bearinq soils to a srriiaUte
bearing soil grade (engineered fill and/or native) tlEt has been
approred \r_ a qeotechrdcal argineer ard/or (2) placed at the tlpical
ernbeclrent depths belor the bas€fi€nt froor el.&aLion on stn:&:raL
curpactd fill used to replace any e;i-stiJrg uncertifiecl fill or other
unsuitable bearil,g' existil,g soils frcrn tiroughout the founcation
ilfruence zone. Dre to the .rnticipa.ted rqnc\Ei of unsuitabre soirs
belcx.r tlre at-grade portion of tle buildLrg, it nay be desirable to
construql a fu-Ll basenrent fo1 the buitdilg, to reduie the qr:antity of
fill replacetent and cdrprstion, Foxdaiions nay be aesignea for a
nraxjrut$, net, allorrable. bearing capacj.ty of 2500 psf for footings. This
ncder-ate soil pressure is considered to be econanical a.nd r.""oiubL. for
lhe fightly loaded structarre, and ro.t_ o<pected to require 

"igniiic-rtir,c:eases in $r:idth. Irtinimtm foundation widttrs for 
"ratrs 

an{ cohmrrs
shourd be 15 and 24 inches, reE)ecllver.y, for strengrtJr consiaeritions.
co'vertional reilforcenent n.y 

-b" 
usea it foouings are founeJ cnurdisturbed native or properly crnrl:cted and cerEified fill soils.

l'lhere footirgs transition frc.o bassrEnt footi-ngs to the sl,.iio€r
footi'rgs rfiich -support_ tie at-grade construction-, t*t:rrg" 

"h"rrd 

-L

:t FFd. -Stepping should be_ provitled, at a gradieni n" 
"t.6p"r 

tfu" f rf(horizontaL to verti€l) . StEps should be 6r"'erlap,ped n" ,.t"r.*-rra.a Uy
!*- =**yr"f . engineer. Care shoulil be tJen to found footijrqs onertner ur'rst'rbear naLive soirs or properry ccnpacted st_ruc,turar 

-fi[.
care should be taken to not interrupt 

-trur- 
proposed drairrage a.""iiLabeLc*r.
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Suitable soils for dj-rect for,rrdaLion su[TorE or stnrct ral fil]
subgrade and ildirect fo:ndation stUT)ort. should have at least a stiff
con-isterrcy (average gu greater tlan or er{ual to 1.0 tsf) for cohesive
soils or a fj-rm relaLive density (average N value greater tlnn or equal
to 11) for non-cohesive soils for t]le recrrnrenied nraxirnra bea.rijtg
pressure. Soils srdtable for supForE of tlre recsnrerried foundation
iysten are anticipated to be available at a depth of about 12 feet belcr.r
the existing grade in the recq-.rrerded tarik areas.

Anticipated depths to suitable beari:rg for di.rect fcrtrndation or
stluctural fill support is tabulated belcrvr for eadr boring drilled for
t}ris eqploration:

SUITABTE BEARXIG SOIIS

NTN,IBEf,T
* *

DFrH TO (fe€t) EL;$D:IICI{ (fee-t)

I

5
b

I  n +
1 ) +

12!
J T

' l < 9 r

156! *

l  Kn+

l.f,ua
L oor

* 
R.rrorrol".on the order of 12 feet below c'u:=ent grade are anticipated
irr renoved taril'. zones. Ho\^/e!€r, aiditional o<cavation nay be
regrrired to rslpve all uncertified fill, loose/soft, or ccntafiri:Etd
soils.

Belor edstilg grade at the tj-ne of t}-is exploration

These values nray be interpoLat€d for qr'rantity eslinr.:tes ' only. Hcl"e\,:er,
it strould be noted that fill soils are elpected to be located pri.rnarily
in tank backfill areas {see Figure l-} .

Due to t]}e potential variabiliqrbf the exisling soil and existilg
briltijrrg, it is recqnrerded tfat tle suitaltility of tje fouriation
bearirrg grade or struchrral fill subgrade be deterrnined \' a
Geotectudcal {soi1s} engineer at t}le ti.Ile of constatction to ensure t}Et
the foundation systsn is strp6nrted on suitable tearing soils
recqnrended herein. As irdicated earlier' all uncertified
soils and/or

areas.
Lion grades, they should be rsrpved to a suitable beariry

sr:bgrade ard to a lateral, qctent jn accordance vrith Item Nc. 3 (0.5:1
horizontal to vertical) of t-}e enclosed str=cifications, arci the
e<carration backfilled r'rith stnrcLural fill to develop a uniforan beari-ng
grade. OthenJise, foundations nay be extended by thicker,-i-trg the fcotirg

fill
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fot

l{illim.un fourdatic,n erlbe&rent dept]r for the lJEc is urcJerst@d to be

lZ-inctres ' Hcrnever, t-iitg= wiricfr ir'pporc.tlre at gnade -portiot 9f !I*
i"iiilrg-=h*rld be'fou'<tE'it least ii-:.tr.ft 

" 
belc*r adiacent ercterior

srade due to t}re noi"iur. sensitive natrrre -of the forlnda'tion soils'

i.rLi"= ni="""-t t-ff- eo,-a"U"ns at ncrnjrlal cepth belo+r -t}e !asa51t
;1oJ -ili autonaLically neet snLedrent reqrirsrEnts ' Fmtin'gs ard

tieir sxcavations nust # pi"t".t*l agai_nst weatlrer danuge- botn gur.rng

and after ccnstruction ana 
-af1 

for:ndations mrst be suprporced on srdtable

bari-ng soils.

Post-constructi.on total and differenti'r1 settlsrFnts of a

ro,_a.iio"- 
-=yut 

rn a.sigiJ--and constrscted in accordance wiur the

"i.i[J-;"*.*.g"t:.o# 
are esti'rnated to !'e less t]ran 1'0 and 0'5

inches , req>ectively, .'iti"ft 
-i" 

cusidered within tolerable Umits for

tlre proS:osed structsure.

b) Latera-I Load Resistance

lateral load resistance for cohesive soils will lle developed b1t a

ccnbination of 
"ah"siori 

lilng 
"t 

tr'" u"9 
".f. 

fourdatj-on-q and slabs and

tbe passive .urtn ptu"sti-"-adtt"iopea uy rcoti:rg" e$o gre'de ' ' Passive

;LS;-;-"dh";i;;tL used'in c,i','uit tiot', witlrout reducLlon, i:r

5e;;;il;tl}e ioe"i .Ji"tal-,ce to lateral loads. A one-third i.ncrease

i:r tJrese adhesive *rd ;=;i; values nray be used for slrort term l'"iJrd or

seisnic loads.

A lat€raf slidi-ng adhesive resistance of I 50 ,por:rrls-per -sqr:are-fcot
(psf) of ccntact 

"t". 
ott soils nay be r:sed for horizontal fcotirg

J;;".t g:ured on the reccnnernea pi"p"tly reccnpacted o! urdisturH

encortered soi]s.

A-l!:"ra.b1e Passi\.€ earth pressr:r€- of -250 ps-f per foot of footjng
depth b*:lov tbe lo.rest -(J-Ai"""nt fijlal grade (pcf ) nray F . y:d for the

;il; ;l;ai"s= pG.J-ig"ittst prcperlv canpacted backfilr or Foured
;;.jr"t 

- 
u"ai"t 1*k or.,"i-t"r.a i"ifJ. The nil<irr!.nn reconenCed

-i t 6q7a51g passive Plessure is 1500 Psf.

. Ba-ssiEnt and at grade slabs-or-grade lnay be -designed as

conventional slabs-onnrJie suPPorted by newly pJaced. strrrcturnl

o.np""t a fiLL, as t""Jttt*t'd.d in t]t" ajr)I'"- site f:eifraigon :?*t:l'
If desired, the flcor slab nray Le poured ncro]Jith-ically ltitn the

Slabs-On-Grade Desi



Proposed Mirti t-Irt'e
Castro Valley, California
cEA Eoject No. c-860105

perirreter foudations witlt thickened sections for e.xterior liall.lr ard
ilterior colllrrrs ard/or str:ucturally isolated and designed as separate
udts. The floor slab nust be supporled by a tlpical 4 to 6 ijrctr
ccnpacted urrifo::nly graded, trell &aining, clean, granular base placed
on a suitably prepred suhgrade at basenent grade. A slab suLdrainage
q;sten shorrld be installed as recr=rrended iI the follordng Belc,r'r Grade
Wal"Ls and Drainag'e Svstan section. AI1 footing etcavations and utility
trenches should be ccpletely backfilled and properly ccrpacted prior to
tlre slab porrr. A polyvirt l sheet should be placed inrediately belor the
floor slab to serve as a vapor barrier irt areas r.rhere moisture miqtrt
present a problsn vrit-tr floor coverings. If tlle materials underlying the
plyrinyl sheet ccntain sharp, angular particles, a cushion liyer of
sand approxirnately 2 irches thick or a non-r,,roven geoterctile shsuLd be
provided to prevent punsture.

With proper site preEEr-ation and ncnitorirg, tle post-constmcLiqr
total and dlfferentia] settlsnent of the flcor slabs constructed as
r-e'ccrnnended ard structurally isolated frcrn footings is esti-nrated to be
less tlun 0.5 and 0.3 inches, respectively, v;hich is consiciered within
tolerable lirdts for the pro-cosed strusture. Iilebs poured
nonolithically with footirgs a-re exp€cted to settle sjmilar to tie
estjmates presentd il the above Foundarjon Design Paramete$i seslion.

Bel-orr Grade Walls and Drairacle Syster

The \rdrostaeic ara.ter table is considered to be at Elewation 159L1
feet (8Lt feet belcrr grade at t}Ie tirre of this e:ploration). Change in
tt€ Fater level wiII, honrever, occur seasorErlly ald with .raa'inrg
precipitation, and surface rdater rn]' afso acctmu].rte or be Eapped
adjacent to belo,,t grrade rvalls r,itlr-i-n the bac}iill. Therefore, to reduce
the potential for excessive hl.drostatic pressure build-up agrairst the
belo,*grade wa1ls resultirg frcrn gtoundr.rater acosrula.tion, a IEntanent
subd::ainage systsn as depicted on Fign:re 2, 'Schenatic Drainage Systs:I,,
is reccrnrerded.

Iateral pressures tlnt wiLl le si;i ectea to the srrlgrade walls are
deFendent u1;on the excavation bar -. slope ard distaace fron the baselent
rraIls, tJre type of backfill soil and crlq>acti.on, tt€ type of soil within
the excavation ban):s, t}te \rater leveI, and the impn-.ea load at the
surface ad jacent to the sulgra<ie r"al-ls. SoiJ.s on ti-is site generally
ctnsist of 1c*,r to noclerate stlcengith silts and c1ays. Due to the
shallov ter, and the for loss of soil

ts

geote-.cti1e is :eccnneaded to be placed on. the excanation bark to preverrt
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the infiltr.rlion of fine graJrred soils into the free drai:ring backfill.
An Egujvale-nt Fl-u-id Pressure of 45 psf per foot (pcf) be low adjacerrt
grade rny be used for the belcrw-grade vnlls design grith the above
rec<rnrended free drajniag backfilL soil. Use of lreavl' crrpaction' 
egrdgrent near the subgrade walls r.ri1l deveLop substantial lateraL
pressures in ey.cess of tlre.t"alue given above. Ccnpaction r.rith hand
o;Erat€d eguiFrent and to at least 85 Fercent of the naxifisr density
cbtaiired $ tne lbdified P:rcctor Ccrq)action Test is reconrerded so
that excessive pressures do not develcp. Ho$ever, backfill r.rtricb is to
support slabs or Faverents should be csrpactsed to at Leasl 90 percent of
the lbdifierl Proctor. ttenporary bracilg duri-ng corpaclion nuir t,e
pruderrt.

As ildicated, special precautions rrust be taken during e.xcavation
in order tbat safe conditions can be maintained in excavations, vith
lespect to cavjng. Eased on the anticipa.ted. excavation depths, soil
tlpes, rf soil strengti cha:rasteristics en@unter€<l at the test borjng
locations, sane vridening ard/or flattening of tle foundation e--ce.vations
or nDre specialized stabilization nEt}cds rrill likely t'e necessary.
Holrever, stability will be scnewtrat de-pendeat upon excavation rethod,
r"eatler coDditions, construction traffic pattenrs, duraticn cf ex;rcsure,
ard tle technique and suitabiU.ty of deq,atering. Constructicn
diffiorlties r.rill ljkelv be encowtered due to the a.iistiaq site
developents. SorrE excavation of unsrritable fill or locse or
coutaninated .

stabj.lity recqnrerdations .rre considered
beyond the scope of services authorized for this exploration. If
qnbaf'Jsreltt stabilization or excara,tion recsTrrendaticns are reguired
prio! to or during c-onst:uction, GA cart provide sudt reccnr.endations
rtrnh rE .rlracf

ltash Corral Desiql PararrEters

The ploFosed trash corral j-s understood to be located in tlre
ej(trsrE nortlnrest corner of tJre propErty jr t-he area of foring No. 6.
Sul:soils at Bolirrg No. 5 generally consist of three-feet of firre
gravelll' silt fill.

Ttte trash conaL is understcnC to crcnsist of a fleyi_b1e rrcoderr
fence, or chain Ijril-. ferce or a nor:e rigid nasouy block tlpe enclosure.
Tle plarned enclosure prolnsed for this site is considered to be
telacively. light and, therefore, a conventicnal bearjlg g...flacit1r
arn.l.ysis is not consider-ed to be applicable, The trash C'or.ul' ur."
w"i11, ho^ever, L'e subjected to inpact loads i:rpc.sed by trash reroval
equJ.Frenr.
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An ecorsrfcal foundation system for the proposed trash corral is
therefore considered to consist. of a Portland Csr€nt co crete slah to
sulEort the fence or masonry l'all enclosure. The concete pad shculd
typically consist of a 5-inch ninirm.un thickness air-er)traired concrete
slab sug4:orted on a 4 to 6 i-nch r"ell-graded aggregate base and a
prcperly prepared sulgrade. }{ininurn slab reinforcenent. shoulil consist
of l{o. 3 rei-nforcing bars placed 24-j-nches center-txrenter, in tr"o
perpendcufa: directions, placed mid-height i-n the slab. The slab edges
should be thic'P.ened to 12 j-nches wide by 18 jlches in snbedtent ard
reinforced for wall/ferce suFport and should be designred by a q[alified
strirctrEal engi-neer. @A can provide such a design upcn reguest.
Perilreter thiclsress and reilforcgnent will be a function of the tlpe of
wa.1l chosen.

Siqn Foundation Desiqn PararEters

Itre si=uctura.L details and lcadilg require.r,ents of the proposecl
sign r'r:re not ava-ilable at the tj:re of this report. Therefore, only
prelimfuary rectnnendations ean be provideci. Holiever, it is urxierstcod
that the sign will h: approxi.rnately 21! feet taII ard is to be located
in ttre vicirrity of Boring No. 4, vrhere prJr,rarily stiff ct,hesive soils
v€re ercEuntered.

A t1pJ.ca1 sign foundation gene:ally con-<j.sts of a spread fccting or
drilled pier founded at a dlepth of abcut. 4 to 6 feet Lrelcnr tle adjacent
grornd srtface for over-turning considerations. Based on t}te soil
cordiLions encountered on t}ris site, a drill.ed pier is corrsidered to l-e
rlDre suitable for use due to t}re close proxintity cf the prcposed sign to
the buildfug, and the potential for the sigrn foundation to sr.rrctrarge the
building foundation or basenent rv-alls. Or a prelimjnat:/ h-rsis, the pier
may be designed for a ni-rri:rn:m drilled depth of 6 feet and a vertical
load bearing capa.city of at least 2,500 pouds per square foot. A
lateral lcad capacity consisting of a pa.ssive Eiqtrivalent Fluid Pressrrre
equal to 500 pour:ds pel: sguale foot per fcot of efte&rent nnl, he used
for desi-gn. llor*ever, pa.ssive resist:nce should be discounted for t|,e
tcp depth tlat the pier penetrates beic+r lovrest adjacent grade eqr:a I to
the diafiEter of the pier. A nraximL.un allcniable passive pressure of 3,000
pqrrd-s-tE!-squ re-fcot slrould not be exceeded usi:rg the eguivalent fluid
pa.ssive pressure reccrnrended above.

Due to the potential for variabl-e subsurface condilions on the site
as a result of past develqnent, ard tie criticaL nature of installation
of &i)-le<l piers, it is strongly recurrrerded that aJt erperienced
Geotechnical (soilsl consuLtant observe pier e;<cavation and ilslallation
procedures. It should be noted tint the prirrarl. cause of drilled pier
faiLure. is. inproper construstion procedlues. Hence, gu:technical
rorrltoring is strongly recqmEnded.
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Pav@nt Desiqn PararrEters

a) Asphalt PaveErents

After subgrade preparation is perfornred as descri-bed in the Site
kep?ration secLion of this report and the enclosed specificatidts ' the
subgade is anticipated to gerrer.ally. osnsist of clayey silts and fi-ne
sands naterials rrith an estiJnated P. rzrlue ranging frcrn l0 to 50 based on
the potentj-al loisture sensitive nature of tlte soi].s. Sj.nce a specific
R- value test has not been authorized for the preparation of the
recrcrmendations, a ccnserrrative R value of 10 has been used jn t.tE
pre[Eralion of the pavsrent design, considering the nroistlre sensitivity
of the soils. It should, howerver, be reco;ni=ed that the City/County
may require a specific P. value test to veriry the follcn'rJrg design to be
used. Altenratively, the City/County nlay require tfre nr.ini:m-un code
pavarEnt sestion be used if a specific P. ralue t€st is not p€rforfiFd.
In order to use this R value, all fill ailded to the site nrust ha\te
paverent supporE clraracteristj.cs at least equirralent to tle existing
soils, and nn:st l:e placed and carpacted jl accordance witlt the enclosed
specificaLions.

It shoild be noted ttlat the surface of the pavercnt subgrade should
be ocrpa.cted to a h-igher densi\r than the urrle-rlying soils at a moisture
content near oPtjjn{rn for prcper Pavelent suPport. Hcr,rtsver, elctlEre
caution mlst te used in preparing the sr:bqrade, If the.se soiLs aie too
wetr .ur attapt to coq:act tle soil r^,i11 reduce rather tlan irprove
s:bgrade conditious. A Geotechnical consultant should tlErefore be
contached for alternative reccmrerd,itions if tle subqrade soiLs ere lret,
and f ield.ing at tlre tjnE of con-stluction.

Site preparation tlEougholt t-fle enlire parkirrg areas is anticipated
to regrrire tncderate to evtensive overexcavation considering the presence
of t}re previous cnnstsuction. A budget for overeccavation and prossible
subgrade problers should tlerefore be included in the developft:nt costs.

l'he foltodng table is p="=er.i*l h*icatJng the reccrntended
thicloesses for a flexi-bIe pa.verent structure for asphallic concrete
with a granu-Lar base and fuII <lepth asphaltic c<rncreti along witJr tl:e
appropriate CAJ,IRANS sg:ecifications for proper raterials and placanrant
Droq:dures.
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Pavaent Section thicliness (inches)

l!.f'.eriaIs

Asphaltic Concrete
Surface Course

A-<phaltie Concrete
Binder Course

Crushed Aggregate 6
Base Course

b) Concrete Pavsnents

Granu-lar
Base

1 (bl

1L (b)

r\ltl
Deptlr

CALTRANS
sp€cificatic.ns

Section 39. (a)

4 Section 39, (a)

- Section 25, Class 2
(rn1l-graded)

(a) @npaction to density bebreen 95t arxi 1.00t of tie 50-B1c,er MarslraLl
Density

(b) The surface and bi.nder crnrrse nay be cqnbined .rs a sirgle layer
placed Jn one lift if sjnilar rEteri.lls are utj.Llzed.

PavenEnt reccrmendations assrEe proper drairuEe and construqtion
nonitorilg and are based on g'\I,]!RANS desiglr paranreters for a ten ygsr.
design. Due to the possi-ble presence of esistirrg fill tlcoughout the
prcposed pav€r:Ent areas, sq : armual naintenance ard/or reprrir of the
pavanent nuy be necessary arxl sha:i.d be budgeteri appropriately.

A ctncrete pad typl<=lly about l0 by 30 feet in dirnension is
recsnrended il the lca<iijtg area in frcnt of the trarsh corral citre to the
heaqr irfact lcads der.elcped \l trash rerot/al- eguigrent in this area.
Concrete pads are also reccnnended in all areas subjected to relaiively
high veJdcrrlar stre$ses such as entrarces and exits to the service bavs.
The concrete pads should typicaIl1- consist of a 6 inch thick pto5rdty
reinforced and air-entrained concrete slab rrith a 4 to 6 ijrch ccnoacted
r,ell graded aggregate base arrd properly prepared subgrade.

A lpssjbLe alternate to the a-bove reccnnended asphaltic concrete
paverent nray consist of a Portland Cs'r€nt cucrete r"irich nray be less
expensive tlnn asphalt rvj.tl a granular base or a full-depth asphalt.
After prcper su!ryrade preparalion, 5 5!1 ilch Portland Csrent ccncrete
sl.ab t}-ickened to 6li iaches il Ligh stress areas (such as the drlrcster
loading zor^e, and lot ard service t'ai- etrtrance end exits) strl4orted.- on a
subgrade prepared i:r accordance r,ith the encLosed specitl'cations is
considered su-itable. The ccncrete shculd lnve a 28-day ccrq:ressive
strengt-h of.3,000 psi vritir 4 to 7 percent air--entrairrrent.- Reiirf.orcing
should consist of 6 irctr-square ten-gauge r"elded r.rire nestr (VJFOI) to he$
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provide sqre additional rigidity, consi.derirrg the n:cisture serrsitj.ve ard
potentLrlly variabl-e fhreenuarter-inch diafieter sncotlt dot"el
bars slrouLd be placed at all joi-nts. Ttre dor'el bars should be placed 18
jrches on-center. D<pansion johts should be prol'ided where Pa\,rejrents
abrt fixed c,bjects, such as li.ght poles ard structures. The concrete
pzrvarent may b€ urderlaj:r rrith a r"elL graded granular leveling and rmt
ccnr.rse. lhterials and ccnstnrction Plocedures for concrete PavejrEJlts
should be in accordance rriti CALTIIANS Specifications, Section 40.

construclion ard otlrer Desiqn Considerations

The vrater table was considered to be 8*i feet belor exisLing grade
r.trich is considered to be above the depths plamed for consbr:stion
:related excavatic,ns. Fur,tter, storm or i:rigation water nalt beccrlE
trapped at shallfi..er Ceptls. Ithere eater is encrountered ' filtereC surp
gr-urps placert in the bottsns of o<c.rvaLions or otlter conventional
Cer^rateri:rg Fethcds ruy be adequate rrith the anticipated excavations.
Ilor€ver, specialized dewaterilg rtta]'be required to e:<terd the excavation
d6rn to the anticipa.ted depth of 12J feet below ercistirrg grrade. A Pofuit
r.ell dewatering systsn ray be necess.rrl.. Stabilization of the
e:<cavation bottsn usilg a unifounly graded cn:shed rock. typically a
3/4-inch crushed rock. possil:Iy i.rr conjunction with a geotextile ray be
requircd. It is jryortart tlut the fourrdatj.on bearing soils or
curpacte<l fill native-subgrade soiLs not be clisturbed ox loosened due to
potential hydrostalic forees and boilfug. Therefore r adeguate
der'ratering rray b a critical ctnsideration for t-tds prcjed. It is
strongly recqmerded tlrat GEA prorride ad&itional recsrnendations for
axcavation dewatering atfr/or excavation bottsn stabiJ.izaticn as
reguired. The de.gree of excavation der,=tering end bottcsn stabilizalicsr
difficulties will be direcEly dep.'e-ndent upon t-he seasonal rrater level
and the r.reatler at tjre ti:re of cons'Lrlction.

Foundations excavation and general site sbripping will ex;Dse a
clayey silt and silt sr:t€rrade which is considered to be n'oisture
sensilive. If these soiLs are ecposed.to rpistr:re, they a;e ctcnsiCered
to be susceptiSle to significant decz&se 1l strutgth ard increase jn
settlgrert cluracterisLics. Soils which ale disturb€d due to increased
noisture oontent must b€ rqpved and replaced with non-expansire (EI
less-tlran 30) nraterial- withjn tlre plarned bull4ilg areas. The site r,rust
tlerefore be graded to prevent pondi-ng arrd surface water frcrn ruuring
ilto excavations. Foundations ard floor slab conclete should be pcured
as soon as possi!.le after the coDclete ]ras set up. Accurnrlated r,ater j-n
soil.s nn:st be &j.ed ard recfiqEcbed ard/or renoved and replaced rcith a
structural fill tbat has been placed and cclrE)actsi in .rccordance vrith
the enclosed specification-s.
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Soils excal-ated frcrn the site tlat do rrot contain eJ<cessive organic
or other deleterious nraterials and do not e\hibit any petroleun or
chgnical cdors nay be reused as ccn4ncted fill h the ptarured parking
areas, but ane not reccnnerded for use as tF,ckfill. along the basenrent
$ralIs due to their pcor drainage ard Fotertial loss of strength
charaqteJistics. Al1 subgrade soil recdrtEction, and placerent and
ccnpa.cLiou of f.i1l soiLs nust i-rrclude careful control of tie roistr:re
contentr il accordance rritJr the enclosed specifications.

llrerefore,
structures

sore for atc<rrration of rejrt:ants of .the

to ensure
slabs, undergrcund utilities, undergrcund tEnks, etc., are lclcaterJ and
PloPerly rsrpved.

Develop'ent of the proFosed site entails sore derrolition. soil, ard
fc ndations oriented problers eq=cia1.].y with respece to the presence of
volatiLe organic curq:ourrds, fil.l. soils, ard noistr:re se-nsitivity of the
existing soils. Recrrnendations presented jrr this re;Frt a::e precticated
uFon site prepa.ration, fcurdation, baserent, flc.or slab, anC pal-anent
construqlion norritorilg ancl testing perforned by an aR=rienced
Geotecl:nical (soils) consuJ-tant.

@{ErAL CC.!'dffS

Soils sarqrles .obtairred duri-ne t}re subsurface elpJ-oration will Lre
retained for a ;=riod of 30 days. If no llstructions a:e received, they
w'ilJ. be 4ispcsed of at Urat t-irre.

this report has been prep:re<1 to aid evaluation of this property
and to assist the arcllite{:ts al.d enqineers jI the stjuctural desiqn. It
is jltsrdecl for use r,riti regard to t}le specific projece <liso:ssed herejl
and any substantial dranges il the - buildilg, Ioads, locations, or
assu€d grades should be brought to f.ie attention of GiJ-es Ftgineerirq
Associates, Inc. (GA) so that a deteunj:ration of hosr such changes
affect tlrese crcnclusions an<i recqnrerdations can be nade.

Inforrnation contai-ne<l jl this refort has been based on presently
acc€ptd practices in assessilg 1:otertially contamirEtcd soiL ard
groun&,ater frcrn serrice station related petroleun hy-drocarbons.
Begulations soil and gzouncir.ater contemirntion isslres,
5lcludirlg- :ction levels for various chernical ccrr,Forurds and requi-red
"cIean-upo Levels trhere contanjrarts are present, ar.e presently 

-hej5g

developed Ly federal, state, cBunty, and r,-arious regional authol.ities.
E\Ether evoluLion of stardards a-rd guicleJines and etrtbrcsEnt

The ploperty rras previously Ceveloprd as a gasolirre station.
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respcnsj-bility is anticigxted, which rray alter currently accepted
pracli-ces. Clunges in the plesent guideliles nay reguire firrtlrer
ecpenditr:res for "clean-t4>" or ad<iiLional er.ploration ard analysj.e as a
resuLt of previously o'jstilg conditions.

Info::Tration preserted in t.Jlis report ray affect the value of tle
proposed -site, estrEcial1y where a g:tential for subgrade contarnir.rtion
exj.sts, and is based on a lftLited ern nt of authori;eri test.iJlq. The
infognation disclosed in t}ris report is considereC confidentiEfl

retErt
carefully considered and shouLd not be perfo:rred without the consent of
Giles Ergjneering ?r-sscciates, Inc. (@A) .

Analysis of this site was based on a subsoil profile interpoJ ate.cl
frsn a lilntted subsr:rface explcra.tion. If tlle actual- conditions
encct$tered durjltg constnrction warl' frcrn tlpse jldicated by the
borirgs, @A must be contacted ifireaiate]-]' trr determiae if tle
corditions alter o:r recorrendaticns.

CcncLusions and recs rendatioris presented irr this report have been
prcnlrlgated in accordarce with generaliy accepted FrofessionaL
ergheerirg practice irr the r-ield of geotechnical engineeri:rg.
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SIECIFICATIOI{S FOR SUBORADE AITD ORADE PREPARATIlll{
F0n FlLLr0uilDATl0ll$, FL00H sLAls, AilD PAVEMET{T

' SUPPOhTr At0 8ELECT]Ofl, FLACEJIIEI{T Atl0 C0I|PACTl0l{
0F FlLLS0lLs uslt{0 i lo0lFlED PBocroR PRoCE0URES \7rr€9 e#c ssocNes, rnc.

1 . |nspgc t ionand teg t ingo fsubgraderandgrader fo r f i | l , {ounda t ion , | l oo rg |ab .andpdvement ;
and fill selectlon, plrcement'and io-p.ction ihall be performed undsr the supervision of an oxpsr'

lenccd rcilr englneer.

2. All zubgredes and grade: rhall consist of and ba {a} underlain by suitable bearing mat:rlal, (b} freeof

;it ;il;i;ir;.il o, orr,,r, a.rri.iioug;.turiar, *a (c) inspectsd and approved by qualif ied engirreering
nersonnel under the arpervi*i"iio?in .ipiti.nced soiir ungineer, Preparation ofrubgrader after rtripping

;;;;;;;il,;;;;.1. *-oir,ri ,niriiabte'materhlg shall consirt of (a). proof'rollins to^dstect soft, w€t,
iilfUi.S ;,;itr ir other unstaUtf ritrri.lt that mu$ be undercut, (b) scarifying top S to I inchea, end

lcl rec-ompactlon to Same minimum in.titu deneity required for similar matelialt Indlcated under

it"n, f. rulrte, Compaction requirements for Psvem€nt rubgrade higher than other sreeg'

g. ln undar@t ind fill areat, the compacled lill must €xtend (€l e minimu.m 1.foot beyond the

edge of rn" ioundation.or pauement 6t grade and down to comp8ctBd fill subgrada on a maximum

iii'j ,,i tHf rlope, (bl 1 foot abova footing grada outaide the bu ild ing. and (cl to lloor su bgrade inside

lfi. it-ifJine, iiti rt'.tf be Flaced snd compacted on a maximum 1(V):5(Hl slope or must be rtappod or

ffiil;ilrqilred io irltten ir not rylcificatty Epprovod by qualif ied personnel under the directlon

o{ rn expsriencsd $ils enginesr.

4. The compa6ed fill m*eriah shall be free of daleterious, organic or frozen mstter,tnd shall have a
ma*imrm Liquid Limit (ASTM 0.4231 and Plasticity Index {ASTM D'424) of 30 and 10, rorp€ctivolY,
unless soecificsllv tsdtsd and fourd to have low axpanrive properties end epproved. by an experienced

;Iil;fiffir, Tiir-iop f i inctres of compacted fitl rhould have u msximum 3 inch psrticlediametsr
ind all-underlying compacted fill a maximum 6 inch ditmeter unlers specifically sPproved by an

eipertenceO roih lngineer. All fill materlal must bB restsd and spprovsd under the direction and

;li;*i;ili.i6nix-iierienceO ooiis engineer prior to plaoemsnt, lf tho fill is to ptovirle non'fro$t
sulceptiUf e ch$scterlsllce, it must be classifisd 08 a clean GW, GP, SW or SP per Unifiad $oil Clos$i'

ficrtion Sy*em {ASTM D'2487}.

5. The denlity ol the structural compacted fill and scarified subgrode and gradet rhall,not be less thsn

Sb rnJgb p.il.nt of the meximum dry density a$ dstelmined by Modified Proctor (ASTM D'15E7)

il;;Gidild srinuiaititttiais, resiectiveli' wlth tle excaption of the-top l2inchesolpavement
irLi,.i.iii*nicniniifi nave a 

'ii-.i'riirm 
iritir itiriitty it es and .l00 percent of maximum dtv densitv for

rofr-eriu. and granu ler rcill. respectively, or 5 percent higher than underlying f ill materiaf' The moisture

,iniini of ,,it'irive mit lhEll not vari by mgre than -'l to +3 psrcent and granular soll t3 percent
of optirnunr when placed and csmpiotsd or recompactod. The fill shall be placed in layers with a

rriirur loOte thicknos of 8 inches for foundationr and 10 inoher for lloot rlsbs and pavements

untiis specificslly approved by a qualified soils enginear tsking into con$ideration the typB 0f materials
inO iompr.tion'rq',iipment lieini useU, The compaction equipment mu$ be aPPreved by personnel

unOrr ttri Oirection oi a qualifiedioils engineer who is also performing the inspectign ol fill placement

snd compaction to snsurs that it iE suiiable for the type of materiels being compected' Undsr no

,iiru*ttin* *ay bulldozers or similar tracked vehiclel be used Jor compaction equipment'

6, Excavation, filling, tubgrade and grade preparation shell be perf_ormsd In.a manner and sequence
th.r will provids drain6ge ri all tlmer ind ptoper control of erosion. Precipitatiorr, sprlngs, and seepege

*itai r"iornirieO sttatl Ue pumped or dreined to provide a zuiteble worklng platform. Springr or

water seepage encountered during greding/foundation construction must bo Ggll0d to the soil en'

ii;;;r';;tiilid immediately, for pds$ble revirion or inclusion of an undetdrain syrtem,

7. Non.structurOl fill adjacent t0 $truotur8lfitlshallbe plsced in uni$n t0 provlde l0teral $upport,
Backfill aiong building wsltl muct be placed and compacted with care to ensure excessive unbalanced

iuirr.i pir*iur do n-ot devetop. Thatype of flll m-oterial placed.adlacent to.below s,ud9 y]!lJiif:
L;ffi;;-*il;.ii i*tini"g wellt) nruft be properly tested and approved by an experienced solls
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rfjt'olllllirr".rr l'r?rd roo*nls Gn., eno,n.'.n*o\ /  l -  Fnund.d  r t  non ln . l  d roah on  Bu l t tb l t  e r lg t lno  {n t tu r l l / f l l l )  so l l
firro.,n.t,n.

i .  Founard  r t 'non ln r l  d rp lh  on  ru l t lb l t  e r l l t lne  {n t tu r  / f l l l )  3o l l
d )  Founded r t  ngnt ln r l  d iF th  on  s t ruc to r r l  f l l l  i ep l rc lng  pr l3 t lng  un tu l t rb le
-  

to l l / t i t t t l t t l s  ro l ro r ln r t r l v  LZ f? t !  dsug,  o r  rx t€nded
Trrrnrd-dorn tlrb 0r ;;nollrhlcri l f i-owad found{tlon rnd floor rleb
l .  f o u n d g d  r t  n o n l m l  d c g t h  o n  t u l t d b t r  e x l s t l n 0  ( n ! t u r r l / r l l l )  t o l l

O ro,l lqtg^t!. lg1t! l !  !1?!!.91 rtr-ucturr l- f t l l , i rplrclng_€xlrt lng unsoltrble-  
to l l /mtr r l r lc  rppror iu t r ly  - l?  -  l? t t  d . tp ,  or  rx t rndld

C.  l lddrr l t l ly  r lc ld  tHr l rd toot ln !  foundr t lonr- -  
i ,  founaio r I  noninel  d i t th  0;  iu l t rb le c i l r t lng (ot tur r l / f l l l )  ro l l
i .  founded l t  nomlnr l  drbth 0o st ruEture l  f t l l  rep lactng 0r ls t lng unsul t ib l t

to l l / r r l t r l r l r  rppror t rut r ly  -  fo i t  d t0p '  or  rx t?ndEd
lr. of|dr br foot Inor

i . -  ioundre r t  no i lnr l  d tpth on tu l t rb lQ ex l r t lng (nr tura l / r l l l l  sot l
i .  founCrO at  no l f t r l  dr i th  on r t ructurr l  f l l l  i rphc lng tx ls t lng r rnsul t ib la

r0ll/irt!rlrlt rpprorinrtrly - flrt dlep' gr ?tilndd
E, thrp fouidrt lont

l .  
'  

Dr t l l rd  Pl t r t  ( rPPror l rEtr  droth -  fect l
Z.  0r ly tn p l l03 ( rppror lnr t !  depth -  t . r t )

F,  Por t  t tnr loord t l rb  qr  r r f f l !  t l .b
l .  Foundtd r t  no ln ! l  dcpth on !u l t r t  le  ! r ts t lng (nr turd l / fJ l l )  ro l l
2 ,  Foundrd l t  nomlnr l  d lp th on st ructur l l  r l l l  l 'oPlnc lng ex ls t lng un3ul table

loll/fftrrlrls rpprorlmtrly - f.rt drrp, or extendcd

t .

t t .

Conrrnt lonal  t rph. l t  p .y . ' t  cnt  r l th  grrnul r r  ba5. '  On'
C{$vtnt lonr l  r : ihr l t  ievtnnt  r l th  gr tnul r r  brsc rnd unr l r r ly lng ! r0t€xt l l !
Frll-drpth ffphrlt prvrfint r -tlR
Fhln Portlrnd Cticnl cotlc l rte
Ral0totcttl Portl.tld Ct;tt|t cofcrit0
orti-ixiivrtion rxFestad for tubgrtde lrrrplrltlon ($ee l1 0el9nI
Elrdlrry ind Subg ic Prrparrt lon (Alro Urrlr  Hlth I I  rnd I l l  Abovcl
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o Remove unsul table,  unstabl-e er ls t lng sol ls  below the topsol ' l  to develop a stable subgrade
.-  r  

and replace rr i th st ructurel  compacted. f l l l
a .  Select  sand . i l -g. iv i i  6 i  l ru i i reO stone-(we1l 'graded granular  rnater ia l )
6"J Cormron soi l  (s i l t '  c lo l '  sdnd'  gr lvel  mlxturel

@ lioyr!i;-" ;i;;'; i'r! "cornpait- smuciural' r1lI as 
,o ?..itttiLr*rtl,tu 

r'lrr
\?' i i i itoi^s palarrenl and floor ilab areos' Bur HALI' n^cKFILL lMIroRr
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(6 .1  cormon so l l  (s i l t ,  c layr  sand,  gravei "ml i ture) l  per . l  necrr t l r ,  rREE DMINING

o Y*' g:i;:i'ii;,'ll'"lllui ::;*lu:l Illl.' t-:lilgl:l:l ;x:ili:l.fl: r.", a, )
6. .J  Conmon so l l  (s l l t '  c layr  sand '  gravel  mlx tureJ r

4 .  Yxcess lve topsol l  r t r lpp lng (depth estJmate lncnes '

5. Subgrarle preprr. l ton' '  f l th 
'  

hydrated l lme i6i l '  lry drv |vetght mlxed into

i i i 'O-to I inches'ind compacteo !d Plop:t In'place densitv).

6. Subsrade preparaiton-- iiih porttahO ielrent (stt.-.n1, dlv .welUht mlxed 'lnto

top 6 to g tn.nrr , -*{st  cured,-and compacted to.proper ln 'p lace densi ty)

l, Geoteril le unoerlayment bel0l' l pavement iasi cours€ on iop 0f properly

prepared subgrrde. (- ounce)
B. Excavatton or uuttknT-d.[i i i ' i f f r (lnc.lud-ins concrete' tt.p-111-l: and oossiblv other rubble)
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15. Eermanent and/or temp0rarJ subdrainage system
(;) Underdrajn syste111 11ith prgper.incorporiifon 0f gegiyt-i-l-e...and perforated pipe placed
\v .i-- *- r#;;;t!qde-throughout required area. r'ilALL PER1METER

b. rrefrEfi-?rrinTiiia*ifriextitE .op-uii'pt.iuiiiiq itiin ptpe (3 to 4t foot depth)

c. Branker o.. in"r i th'g!; i ; i l i i ; - . ; ; ; i ; ; ;  ! ; l ' i ' iJ-s ini t ' ' r i 'eL diainins sranular material
dlscharged wlth Perforated PlPe
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to alro re rncrudeo- in ttris tte-m *t'.ru i.qiii*i '-Jna noi iubttcateu under the c0nstruction

rE. ll;ilffilit,lliTluairrr reinforcernenr of convenrionar rrrip foorne pads (total or slx No.

;;: iilililti;t*',tl+',1fli:i..:'*",1'h','li#'i'ilinniill*,'-',Tr 
slrb (consrstine or No' 3

i.- ti inchcs on'center each rrY
b. l8 Inchss on-center erch ;aY

lll691{ltl *r".r"0. no ot.t 0f thls work mav-'be reproduced or cop'ied In anv forrn or by anv
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