


'MEMORANDUM -~

- 10: ”ﬁj- >J1m SLeele

- FROM: - _JohnﬁT Ca]dwellgﬁﬁz/ S

| SUBJECT:  Soils Report .
' . Pitksbhurg, A - -
= COM 4 B59-L13-PD-GEAD.

: DATE;“',';  June 19 1987 o _L_ 'i" a ___f
 ,As a mihimumJ the soils repoft for;the fitt;bﬁrg pléhf should indlude‘site,ir
history, fleld 0peaaL10n descrlptlon, 1ab0Lat0Ly testlng, subsulface | .
'condltlons analy51s and - Lecommendatlons and 5011 boring logs Soil
boLlngs shall be drilled under each new. stLuctur Large structures may
,Lequ1Le ‘two borings. The soils sub may nove or add bOLlngq as necessary.
dependlng on obaLacles dnd/br whatean he feelg necessaLy ‘The ‘bottom llne

is to take WhatEVEL borlngs that are. necessaLy to prov1de accurate analy51s
'and LecommendaL1onm £0L the new LLuCtULES' foundatlon and de51gn '

'-_ LequlLements

: UndeL thc analyals and Lecommendatlous, the £o]low1ng deLaxleu 1nfoLmdL10n  f

Cise requlLed as a mlulnum s _ _
L Allowabl@ oOll beaLlng pLessuLeu at bottom of foundatlon EOL

ﬂrt; s
. j_stLuctlLeq (NOTE ' They WLJl need the dcpths of stLuctULes)
~ Are pieLs Lequchd7 If 50, ‘what is end bearing and skin £L10t10n7 _ |
3 WhaL is negative skln friction?’ What type of p11e7 (1 e., stcel L TEsRE

LI, T, )

f; ;plp6¢ conCLete w1th reconmmnded dlameLeL) Huw far uL1¢; Trto | o
 bedrosk? | _ | | | R

.~ What is maximm gLOUﬂdWatOL levcl for 100 year flood? S
= SDll denSLLleq and uqumvalent laLoLal 5011 pxessuhe (actmve, pa551ve, -ﬁgﬁng-_

-~ at rest) x o
+= 8 englnpeLod.flll LeqULLed £0L subgtado pLepaLatlon? If so, whaL _
are. propﬁﬁtles of goil 1nalud1ng gLadatlon, PI llmlts, ste. -”ﬁﬁ R

-;,u Give pertinent waLthuak@ loading gonditions for substructures baSed
':on UBC 1985 1nc1udang'a¢celeratlons, kP neaLest fault locatlon, etc.

i ie

' ' '_5 hrlnk/SWeJJ potoﬂt1a1 for clays 1n¢lud1ng settl@ments 7  S ‘1&»* ; ﬁwv
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July 24, 1987

'”ﬂGentlemen-"”

) "\;"“ ‘L‘.

R

ee_":_vlfC_' ‘; S o In Reply

Please Refer vo-_'

N7 2494—H1

Camp; Dresser and. MoKee: :
710 South Broadway, Suite 201
Wa]nut Creek CA 94596 )

‘ Attentlon? Can; Jlm Steele

Subject i o City of Plttsburg .
: S Water Treatment Plant ExpanSLOn )

GEOTECHNICAL EXPLORATION

ﬂ.Refefenoes:'_l). leblee, T, W.; Prellmlnary Geologlc Map of the:
o AR - .. Honker Bay Quadrangle, Solano and - Contra‘Costa'

_Countles, Callfornla

2) U.S. Department of Agrlculture 8011 Conservation
~ Service; Soil Survey of Contra. Costa County,_

'.CallEornla-'September 1977

3) Contra Costa County Communlty Deﬁelopmenti”]
E Dopartment Contra CosLa County Seismic Safety--~

= Eloment AugusL 1975 revised January 1986,

-leth your authorlzatlon, we conducted a geotechnlcal exploratlona;
- Eor " the- proposed water treatmenL plant expansmon progect ln; L
'Plttsburg, Callﬁornla . . L : S

aThe accompanylng report contalns our exploratlon data ‘and recom-
- ‘mendations for the deVelopment of the: subjedL project, - On the basis
«of the data .included in: this report, we [lnd LhaL the . developmentﬂ_

1E feasxble from a geotechnlcal stand901nt

E\IGINEERS AND GEOLOGISTS CONSULTAI\TS IN THE APPLIED EARTH SCIENCES

SR B 7280 DIAMOND BOULEVAID + SUTTE 200 « CONCORD, CALIFORNIA 545205719 + PHONE 13) 6879700 + TELECOPIER 413) 6870186
g e T T T T T e




Camp, Dresser and McKee f" R NI ENE N7'2494_&1{e1
 City of Pittsburg - S R . July 24 1987 .
g GEOTECHNICAL EXPLORATION O R AT Page 2
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'-eWe are pleased to have been o£ servmce to you on thls progect ~and ,
lwe w1ll be glad to consult further w1th you and your deSLgn team SR

-Very truly yours,

* ENGEO INCORPORATED"-:f‘  Reviewed by:

‘:Uri‘Eliahu'f““f '.‘e~~'e :“ f'Jean»Meuris‘.

ve o
cc: 4 - Client
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el e s =" SOIL DXPLORATION

- ?ﬁrpose'and_Scope o 'f“fﬁt

AR ML o e s s e -

'ffThe PufPOSG Of thls report is to prov1de retommendatlons to assrst_ _l' - ‘o
j'yon and your . de51gn ‘team. in developrng desrgn and constructlonr ;
'crlterla.for the proposed water treatment plant expanSLOn faCllltles - | ,ﬁg'“
j1n Plttsburg,'Callfornla.' ' o s . o B

'"The scope of our work 1ncluded exploratory drllltng, sampllng and
'-laboratory testlng of subsurface materlals from the boreholes The

S

| _hgeotechnlcal data: obtalned was analyzed and.our flndlngs and recom-
”;*KL-”f_ e'“mendatlons are reported hereln ' ' ' o
:'Thls report has been prepared for the exclusrve use of The Clty oflfff _ -ji_:
| _dfPlttsburg, Campr Dresser and McKee and the desrgn consultants._ In. ) wﬁ,-tg-
—;_ﬁfuf_: " the event that any changes are made ln the character, design or B B ¥
: layout of the - development, the conclusrons and recommendatrons T e
n_contalned in this LepOLt will need. rev1ew by: our Offlce to determlnef_:: EE

'-ﬁjflf modlElcatlons to ‘the report aLe necessary.

““f(SiteCLOCation anleroposedtﬁeVelopment D ef* _pp_ ;'g_ utij;f:f;_

~'The Clty of Prttsburq water treatment plant is: located at the end
'”o£ Olympla DrJ.ver just south oL the Contra Costa Canal (see VlCLnlty
-‘”_Map, Flgure l) o | | B

gnAt the present tlme, the plant consrsts o£ a 6 mllllon ‘gallon water o
S o reserVOLr,'ra sludge storage lagoon,.gan= oporatlons bUlelng, _
A :pff_HSLdlmenLatlon and £locculat:on basrns; frlters and pump sLatlons.'”

&

ENGEO

R ‘h:-fb‘ fﬁgi'” f_“gﬁ.. frl__ilpk=gj | i‘_i. _g;.r_ f“l;- - ;-:e .'f' :.;:,u ‘p .f.: i.j'll:i;:;, :
e UNTSEEQARMLT o L T e T e
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"'The Slte Plan lncluded in this report as. Flgure 2 shows the locatlons,e
“-lof these ex1st1ng faCllltleS and ‘the proposed 1mprovements Thesefh _
1mprovements rnclude sedlmentatlon -and [locculatlon baSLns, several "gj
small tanks, pump statlons, an lmproved lntake structure at the. _k .
"Contra Costa Canal, an expanSLOn oE the operatlons bulldlng and an ,'[%'
3_add1tlonal concrete sludge basrn Thls basin wrll replace the three i
' sludge lagoons which were proposed earller (see Figure 2). Explora~.'
"tlon oE Lhe sludge basrn area is- to be done at a. later date

irrbibblee (1980 Reference ll has mapped'this slteha ‘Delng underlaln:'.h |
'r'by Quaternary alluvial depos:ts and Tertlary (Pllocene) non- marrnej « : ‘”é
sedlmentary rocks . (see Geo]ogy Map, Plgure 3) . The u. S Department |
-of - Agrrcultule Sorl Conservatlon Service has mapped the sorls on-
this srte as . belonglng to the Altamont and Capay Series (Reference
20, They descrlbe these soils as havrng a aigh shrlnk-swell potentlal
'and low strength "Durlng our exploration, we' encounterod thln_

: ‘surf1c1al deposrts o£ gravelly clay; however most of the site SOlleu

' fare sandy clays to clayey sand Whlch vary somewhat £rom the descrlp-:i_”

iy i g )

SRR A pf-fftlon glven by the u. & D. A.

°‘Thls 51te1£sapprox1mately 4 3nules southWest ofiﬂuaSpecral.Selsmrc"'

¥ i-[QgStudy zZone Eor the Antloch Eault (Reference 3).  The magnltudes of~f- B .

oo | . the maxrmum probable and. credrble earthquakes on the Antloch faulL' | S

] arelisted as 5.75 and 6. 5, respectlvely ‘The maximum peak horJ. zontal |
'bedrock acceleratlon ig estlmated at 0. 40g (Reﬂelence 3)

‘ fl“V',s' r'cher;Eqults'in thezviqinity-oﬁnthe.Site:aré¥Iistedrbelow.}

AR ”Approx. DlSL - Maxrmum ) L Max. Peak ;?'. L
Pault , oo _Fromgite Prob BQ. X Acceleratlon At SJte SN

R, ﬁo“l}Greenvrlleu o [;g**ffpld_;.ﬁ-p;_n;‘g‘c,ru ~,¢_f'?_;~',fipi_f;jitgi—;:f.;?
BRI '-Clayton Segment . __'lljSWgQ,' : gr‘_sgsg .;.fp-“q;.u a;LSggj.p- S B

ENGEO
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"*goohoora“}nulb:i;p]?.pd7:sW:l r-f' | ',5;757_ S o l3Qge"
- Haywéfa*d"' fd"ﬁ.l;_f;ég-sw__p ‘,u.g _lG;SOf: 77”_3b_hd';25g
L Séhﬂhhdfeé%e; :l_: p '35*SW &f' . _:f 8;25."]'p;p - ,é59f
'iRQEEféhCé 3 SRR o L TR R

-
Ay
Ny

'Durlng our research oE llterature and maps of thls srte, we'foﬁnd

'_p“'fl_o - no- actlve faults passrng through the property

T ij'el.d _:"_Ex'p'l ora ti*'ons-' g

'"The fleld exploratlon o£ July 15 1987, consmsted of drllllng elght
'“auger holes at. the locatlons 1ndlcated ln your letter of June 25,
| 1987 (see Site Plan, Flgure 2) The test borings. were drllled using ;:
"a CME 45 drlll rlg wrth 6- lnch dlameter contlnuous fllght augersj.rf'”

38011 samples were recovered durlng drllllng uSLng a 3 lnch 0.D.
'_Callfornla type spllt~5poon sampler Eltted with 6= 1nch long brass
”lK ]lners The sampler ‘was, driven by a 140 pound hammer dropped from'el
'-gﬁaa helght of 30 lnches The number of ‘blows requlred to drive theh”"

rTA; “ ﬁu'sampler ln 6 lnch 1ncremean was Lecorded at the tlme of drilling. -

o __These numbers were converted to standard. Penetratlon Test valuespdd,
pby usrng a’ comparlson o£ energy and surface ‘area. of the sampler_
S jj(the standard sampler is 2 lnches'ln dlameLer) ~The Standard
,'dfi”-_l3r;:Penetratlon Test (SPT) results Wthh arc reuorded on the borelong"

| '”(Flgures 5 12) are the converted number of blows requlred for. the-
:last foot of peneLratlon._”~ B | |

e f';f'The elevahlons on Lhe borelogs are eermatlons based on topographLC'°'
S '.Tcontours.; The - logs depch subsurface condltlons erhln the borings
”iat Ehe tlme of . drllllng.. However, note thab subsurface condltlonsgf '

R Y R can vary Wlth tame,
PREEEE R o

- Ju1y 24, l987 R e R R e T e s T
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'Eﬁf?

:5Labgrat8%?3Testing:' I 5‘ ‘__-fﬁq-  F T SRR N
"5-.;;¢‘ JE T R I '
Samples obtalned durlng drllllng' were teqted to determlne her:
follow1ng soil characterlstlcs ' ' ' |

' 1Natura1 untt welghts (ASTM D- 2716) |
.NaLural m01sture contents (ASTM D- 2216)
Atterberg limits (ASTM .D-4318) S
- Unconfined compressivegstrena@hm<ASTM.szlssJ;,-,-

lThe laboratory test results are glVEh in Table I on'the'bOrelogs;
and in Flgures l3 and 14. o C

__Suosurfaoe Stratigraphy :
Dutiﬁg‘ouf field eXpiOratiohi we eHCOQntered a"surficiai“deposit'..
:i_of Stlff brown, gravelly silty clay underlaln by llght brown clayey
sand/sandy clay and gravelly sand. - These 50115 have a’ hard/dense
_-o.conSLStency, and 1n Boxlngs l and 8 drllllng refusal occurred 1n .
e Lhe gravelly dep051ts B '

 $fijn Atterberg“lelts tesL on a sample oE the near surface soil
'Qaresulted lnaxPlastLCLty‘Index of 29‘Nhlch lndlcates a hlgh potentlaL

e

 'ffor 5011 swel]lng

_'gNo ground waLer was encountered durlng drllllng ‘and the holes were:__
".fstlll dry one week later 1t should be hoted, however, that ground.oi-.
-"water levels are subjeot Lo seasonal and longerwterm fluctuatlons.e]’-

* L oL

TRCOMORRED e e e e T e R o W |
N7=2494-ML -'; B PR T TR OSSN ;_«_,,-,,”(E)_ N
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~ CONCLUSIONS AND RECOMMENDATIONS

Site Grading

Gradlng plaas have not been flnallzed as o£ the wrltlng of thlb
',breport therefore, the recommendatlons made here are of a. general .
1dnature and may need revisions. onte gradlng plans become ava:lable.
h, We recommend that flnal gradlng plane.be revrewed by ENGLO before

'-fcontract blddlng. ' ' '
*&ad:_“;d}'We antlclpate that a balanced cut andnflll operatlon w111 be uaed
Bl N to prov1de deSlgn pad grades for the structures

(i In order for ENGEO to coordlnate its schedule w1th the GradJng | |
%ﬁContracLorf'a mlnlmum notlflcatlon of 48 hours“prlor to gradlngt.. R s

H"dW1ll be requ1red

4Gradang operatlons Wlll requlre observatlon by Lhe 5011 Englneer CI
_'fleld representatlve and should meet Lhe requlrements o£ the “Gulde 1 -
;'fGradlng Spec1£1catlons“ 1ncluded in the Appendlx o R N

Zb:h.ﬁemoiitiOn_and“StripDingda-ﬂ‘

".afﬁ s The lnltlar.step in gradlng consr ts of the removal of any ex1st1ng
g structure 'i&terferlng ‘with the proposed development Demolltmon
| 5f~lncludes removal of all burled plpcs and. utllltles that could act -
Vf'fas water traps, resulblng in detrlmental soxl eXpaHSLOn
"*'Debrls ano Joose materla]s wrthln gradlng llmlts should be removed
f‘as necessary. the depth of removal of loose maLerlals ‘should be N
'v-;determlned by the 8011 Enqlneer in the £1eld e 'Q"*"f“ _fz-jfﬂt:-_ ‘




. ﬁ _f.

[T . N SRR R . RS T ) 'l' “ R
T T SRR N P R '

'rVegetatlon, lncludlng Lrees noc marked for sav1ng, should be removed
i : o B
g:from areas to recelve structhﬁes T e e

. All excavatlons Lrom demollLlon and erlpplﬂg below deSLgn gradeﬁ
':should be cleaned to a Elrm undlsturbed Soil surface determlned by_d
the- 8011 bnngEEL. The surface should then be scarlLled mostured,
-_condltloned and backfllled WLth vompacted englneered rlll

‘No loose or uncontrolled backfllllng of depre531ons resultlng from L

edemolltion and strlpplng are permltted

.e. .
RN

DR T o o L R S
‘ 'PlaCementde;Flll,-Monltorlng afi d Testing L
T S e | | | : ﬂ"
" on- smte materlals whlch are not contamlnated by deorls, vegetatlon
lehor organlc materlals may be used as erglneered flll

Tf“The 8011 Englneer should be 1nformed lf any 1mp01tatlon of 001] is
”contemplated Import materlals, 1f any- are needed should have a
-d;PlastLCLty Iﬂdox of less than 15 ' A sample of such materlal should.~"

jb:be submltted Lo the 8011 Bnglneer for evaluatlon prlor to dellveryd
;;at the slte. - | | E | |

i1
ER ]

. lnches, momsture condltloned and recompactbd ‘to prov1de an adequate“

':*s:bond w1th the lnztlal 1th of “il All fllLs should be placed in

.““F;penetratlon of Lhe compactxon equlpment USed

:The follow1ng compactlon requlrements should bo generally applled -
 toall gradlng-.-i- = | _

“thin T.J.fts. The‘llﬁt thlckne\bs Should not cxoeed the dept.h oﬁ;'.-:fzéf““

ENCEO

INCORPORATED . 1d'”'f; tiﬂ;d.db.f . niﬂ:ﬁ 5;51;51 :?;}dd 'l‘f:5 2 é='i. :f-:.;“b : i;_b_l= dJ.ﬂ."_Hi.”.j’. ﬁ.ji;: .-

* 3uly a4, o7

“Areas to rccelve flll should be scar1f1ed to a. depLh of at least 6 "Wyf.l

it o 5 R b 5l ST B b B b S 1
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Test Brocedurej-]_;f p:sftzASTMuD—1557r-'fc

.-,-dRequ1r8d Morsture;;- 1d, .p.l::pg:J,fp,mo_cpn o . ER 3 ij ;:
'[_Content--'-.“_‘;prp'i_ .gf;NOt; less than_ 3 ‘percent;iabove _ |
PN tm01sture content N N E ) IR

:Mlnlmum Relatlve :Vlllj_a;__‘__f_: c t-[f'ff” R _:-“Tff
Compactlon- ; .}‘.' '7,”'Not=1ess_than.90'percent.ﬁ BRSO - -%E

B | | _Because of the expected hlgh swell potentlal of some of the ulte'
}%%-" :4-f501ls, SpeClal subgrade preparatlons may be requlred where vertlcal,
hl p,movements should be mlnlmlaed Such preparatlons include mOLSture
condltlonlng of site 501ls oxr replacement oE subgrade 50115 by low
';plastLCLLy lmport flll We- w111 be. glad to consult w1th you Eurthert

-~ on thls matter on ‘a case- by case basrs.

-pEoundation,DéSignuﬂ'd

_ "Because of the varlablllty of structure types proposed we expectfp
'guthat several foundatlon systems wxll be conSLdered _ These may -
Jlnclude spread £oot1ngs, mat £oundatlons, and drllled plers. '

'.The follow1ng desrgn crlterla may be uoed for Loundatlons con51st1ng_

'of contlnuous StLlp and lsolated spread footlngs-V'“

"fMinimﬁm7deth ogf‘*p' Gl | - |
ey _f}ﬁooting“embedmentjig_h 24 inches below lowest adJacent B
“ﬁ_7pfj_ﬁsf'ff:_f”5d,t”:9- B . subgrade level . ]'fp.f"_t,:;fffi‘ o

| Minimum"fooﬁiﬁg_ﬁidﬁh:U;': 1?:in¢h¢9-

: F‘A:‘"

ENGEO

| iNCORFORATED f U ) :')ﬁ(_ ‘”;-”.E ::"}='¥: ._;ri;;f;dr‘ R :‘_',,_'-:t* .:;f"
N7=2494-M1 LF?'f{;mc;?.*ﬁ'z e AT e T Zr_‘ﬂifl R
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.cleaned of all loose SOll prlor to pourlng concrete

Happllcable

.eretalnlng walls

'm'lfAEQRest“Pressureiu' _€ld,.60 pd£;o;f

Maximum allowable .-

footing‘pressure;_f

'”1ncreased by 1/3 for total loadse

‘including wlndqor seismic loads,'

.Footlng trenches should not be allowed to de51ccate and should be

For drllled pler foundatlons, ‘tﬁe;.folloWing"desigﬁ:'ﬁelﬁes"'éfe,

Minimium pier diameter: . 10 inches, = -

' Allowable skin friction: soo"psf Neglect the upper 24" in

pler frlctlon calculatlons

'"‘The followxng 5011 pressures may be used Ln de51gn calculatlons Eor.

'A¢£iyelﬁressufeaca:' 1;'45_Pc§ Wiﬁhlleyelfbackfili;h;._

 ‘passive Pressure: 300 pef..

oji_For earthquake-reSLStant desxgn of the proposed structures, a 5011
“_‘profxle coefflctent, S, of 1.0 may be used - B |

N
b s
el

'_f_jFoundatlon pLans should be reVLeWed by the Soxl Englneer prlor to-
'7=dcontract award S “ e | R :

'2 500 psf for dead plus llve loads
. in flrm soil. ThlS value may be

L IHCORPORATED
N? 2494~Ml

i el e TR i S R S+ g Femen s i 7
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'd_Slab-on—Gfade'Construction‘-

The'slab:on grade'should be designed'by theIStruCtural Engineer for | _
the antLCLpated loads and should be ‘a minimum of 4 1nches thlck~p5'

ﬁ.ew1th relnforcement or 301nts for control of cracklng

: In areas where a caplllary break 1s de51red ‘a layer of clean gravel
o ___3or crushed rock a minimum of 4 inches thlck may be placed under the = -
P 5f1? | .slabs. A vaporproof membrane: may . be placed in ‘the operatlons;;

'bulldlng to mlnlmlze mOLSture condensatlon under the slabs

Site Surface Drainagej.

The . pro;ect site should be posxtlvely graded at all tlmes to prov1de.‘

_for rapld ‘removal cf surface water runoff away from foundatlon :
*;_systems and to prevent pondlng of water under structures or seepageu;”

"toward foundatlon systems at any.tlme during or after constructlon. p
' Ponding of water may result in undesirable weakening of the subgrade
.'_:materials,'IOSS=Q§_oompacti0n,.andpslabiand,foundatlon;movements,:'

'7;As a mlnlmum requlrement flnlshed grades should prOJlde a slope of,7
. at. least 3 to 5 percent within 7. feet from the foundatlon systemsff
at rlght angles to them to allow surface water to draln pos1t1vely‘r'

f]faw j from the structures o

- No concentrated dlscharge of roof storm waters from the operatlons-
, "bulldlng should be allowed W1th1n 3 feet from the foundatlon systemg"
R foilor slabs. Storm water ﬁrom roof doWnspouts should be carrlea away.
l?fﬁ?” ~in closed condults 1n a structure desrgned and approved by a ClVlly
o 'Enu neer o o AU R S ‘ . o

‘ 'f‘i‘

g T T T T

e _:July 24,, 1_9_87'_-




QUnderground‘Pipesl e

‘i_If sand is used as - utlllty tlenth backflll alJ utlllty Lrenches'
Vdfenterlng the operatlons bulldlngs should be prov1ded w1th an |
"71mperv1ous seal consrstlng of natlve materlals where the trenchl_

'passes under the building perrmeter,- The 1mperv1ous plug should.”
o extend at least 3 feet into, andfout'of ‘the bulldlng perlmeter

ALl trench backfill should be compacted usrng approved technlques to;—ak.rf~
“.a minimum of 80 percenL compactlon Utlllty trenches ‘should notf

_be located upslope of: any foundatlon area unless the placement 7

:W-depth and . backflll materlal to be used is rev1ewed by the Soil

'V.Engrneer ~ Where utlllty trenches are located beside. foundatlon o : ;"

'“-areas, ‘the trencher should.be placed entlrely'aboveaa plane extendlng
-'downward from the lower edge of the footlngs at an angle of 45 degrees

'-aIn order to mlnlmlze stresses due to swelllng sorls,_burled plpes_
" entering tanks or other flxed structures may be fltted w1th flexlble_

r301nts.-

~ ENCIO
7. INCORTORATED -
L B7-2404sM1
o duly 24, 1987;r~'” S
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LIMITATIONS AND UNIFORMITY OF CONDITIONS i\

”‘-:The recommendatlons oE thlS report are based upon the assumptlon_
that the 5011 and bedrock condltlons do not dev1ate Erom those dis-
o e_closed 1n(mv‘subsurface exploratlons IE varlatlons fromcnn:flnd—~_lu
_fo- o lngs or undeSLrable condltlons are found durlng constructlon, or” -
| ._._lf the proposed constructlon dlffers.from that presently planned?
- ENGEO Incorporated should be notified so 'that' supplemental'
:jrecommerdatlons can be glven J;:hdf IR f.d_'h_hpf;.“ o ;Ad i
‘This report is lssued with the understandlng that it is the. respon—u e '.5
:'_51b111ty of the owner to transmlt the Lnformatlon and recommenda-;' |
‘_tlons of thlS report to developers, owners, buyers, Archrtects,
'Englneers, and Desxgners For the. pro;ect so that the necessary steps
_'can be taken by the Contractors and Subcontractors to’ carry out'
 such recommendatlons in the field. The conclusxons and recommenda 5
_"tlons contalned 1n thls report are. solely profeSSLOnal Oplnlons : - ';ﬁ
jFﬁi‘d : _"derlved in accordance w;th current standards cof :proﬁessronal.

'practlce

'lThe professronal staEf of ENGEO Incorporated strlve to perform thelr;
serVLCes in a proper and proEessronal manner Wlth more than reasona_+
.rable care and competence but are not lnfalllble. We'understand[f;'
'*;that there are rlsks of earth movemenL and property damage therent;.

L in land development. We are unable ‘to ellmlnate all risks or prov1de
.:QEV d*._A;nsurance,jthereﬁore, WL are unable to guarantee or. wa;rant theft

o

restlts of our work.

| 7The standard of care is tlme dependent The‘report forrthis‘proﬂeot."'
tff&% b is ln accordance WLth the duty of cidte of- qeoteohnlcal consnltants

| in 1987. The work was performed for: Lhe sole use of our client, |
*_Others who seek to rely on the Elndlngv oontalned ln thLS report have:h'-:f s
Ca duty to determlne khe adequacy oﬁ tth report Eor thelr tlme,;f 1o
””_locatlon and lntended use. | S I ' SR
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.jFighré "l_  ‘V1c1n1ty Map
'jFigure__ 2 -_’_'Slte Plan
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Figure ,gGeology Wap
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~“Figure ﬂ“4“'t'7'Fault Map o
:Key to Borlng Logs | : |
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No 4 SIEVE SIZE| - 12 % FINES

' KLY TO BORING LOGS
:MAJOH TYPES . L DESCB”rHON
W . :

@ §. GRQUELS CLEQN GRAUEts'wrﬂd::'wEll grndad graUals,l;ttla ar na: fines

Mi~STIE © 0 LITTLE OR NO FIMES[T  * “
"g S-MORE THAN HALE | =~ .70 R Pnnrlg graded grut els or graual sand mxxtUre

|8 2| GQARSE FRACTION— —— : w

'E ‘ﬁg 4g§%EEETS?ZE K ‘ E aﬁ% lety\gwaug;s? dtaual and- n;lt m;xtur-s

z ' ' GRF@UlEaLS/ l-}lzIITNHESDUER @ Clayei) ‘gravels, gravel and clay Im.\.xturas _
. & B _ c gé% Clqgég sandy gravel;: grauul 9and :lag mxwtures

B e s EETILE SEES FiNgelii W=il grades sands,1ittle or no Fines |

o U RSy ERAATION N T A

e . _ T R O N AP :

QR E| IS SHALLER THAN SANDS WITH GUER Silty sand, sand-silt mixtures

. i

Claggg,sahé; sand-dlau_mixtuhagQQ

“THAN HALF OF MAT'L.| MORE THAN HALF OF MAT'L

HﬁLLERfTHﬁN #2690 SIEVE ! LARGER THAN #2069

SANPLER SYMBOLS

P T. - Split Spnon sampleﬁ

 'Bulk =~ Bay sampla

.shnlbu tubn  3

driUu a aﬂ*ﬁch WD

‘auterisk ol Jog mgﬁng
Penatromabosy

ENGE.

‘~delfiad CaleqrnLa (3“ 0. by 5 samplar

‘Silt . .
la . R _ kel SR
14 . SILTS AND CLAYS. =~ Z?/ Clag S
o ,LIQQID LIMIT SOA_OR LESS Zg; Clayey silt, silt-clay mixtures '
o : - ) B S s T e
% Sy . %%? Silty clay, clag-silt. n;x-ures.
la 5 i ' . i . .
j%‘ i _ ,Qﬂg Gravelly elay; ﬁlag*grauel_m;xturss -
u SILTS AN CLAYS ; :§%? Sandy silty elay, clayisilt-sand mixtures
iy quUID LIMIT GREQTER “THAN 50/ AR ; i
Ly , el | Gravelly silt, 5;lt gra Uel m;xtu"es
1.2 = : " =N o
,Jﬁﬁ"ﬁ HIGHL' GRGANIC SOILS || Peat and other highly organié.seils
% L | #] sandstone R
8| - SEDIMENTARY BEDROCK e — : : = e
a7 'OTHER BEDROCK TYPES Siltstone i
@ . DESCRIBED ON_LOGS i claystone
RELATIVE DENSITY | CO?&SISTENCY | o
SaNDS AND GRAUELS BLOWS /FOOT .‘-SILTS AN anYs . STRENGTH*‘g; aLoungécf
. © (8P, T _ S oo oose T
“UERY Loose 09-4 UERY SOFT e o-14. Coe-2
;J*Loose | L4-10 L SOFT ¢ ira-is2 1 2-4
-'MEDIUH UENSE 10~30 - NEDIUN STIFF 1/2 R O
. DENSE - 30-B0 STIFF w2 : 8-18"
'_UERY DENSE | ', OUER 89" UERY STIFF 2-4. 1 18-30
' 'Hpﬁm ' OUER,A_ ._OUER ae

- LiNé'TYPEs

Salxd i Lager Ereak‘-ﬁ

H,aw" ﬁngled “ ﬁpprmxxmate Lager Break

! e Dashad = Gradat.\.dr‘lal Lagﬂr‘ Br‘ﬂﬂk .' :

Laut i Sampln attemptud, no recnUerg o _:__V_ z R _T.1”:  :‘ _i11@?h_

(S P TJ NUmbEﬁ ‘af blaws nr 140 1b.-hamme# Palllng L L

(1 3/8 insH L.0:) Samplar..

& Uneadfined éompﬂassiua strengtt 1n tnns/sq. ft.; o

daturmined bu Pccka




S .

DEPTH (FEET)

" SAMPLE NUMBER - |

LOG,

'LOCATION AND|
TYPE .OF SAMPLE

DATE OF BORING:

July 1S, 1987

SURFACE ELEUATION: 150.@ feet

fﬁpprox.

' DESCRIPTION .

N
S-‘pc To
BLOWS/FT

XMODIFIED| .-

. FOR .
3" 0:D:
- SAMPLER

C|ISTRENGTH

. IN PLACE

UNCON.
come,-
(TSF)
XFIELD
FENET.
APPROX.

WEIGHT

(PCFy

UNIT = |CONTENT

| % ory

|HozsT. |

WEIGHT |

g

Dark graylsh brown, sandy CLAY
with . gravel and dlssemlnated
Stlff dry ‘ : -

nght yellow1sh brown, clayey
flne~gra1ned SAND with i

mOLSL.; I

disseminated carbonates,_dense,-'

%

,f::gﬁxil'b'f'f'f'f'ffl'f".

-f"%-f:i*f:%-"”%

,rhfi-

Ak S

nght yellow1sh brown, gravelly-

fine-grained SAND with
digseminated carbonates, very
dense, m01st - -
Gravels, subround to round up
to An : . .

; EE PR '.i-},

Bottom of borlng at

- approx1mately 17.5 feet'

'iliw‘

. 39%

.:57*1_

4,5+%

85.0"

1110.3

‘116?6

104.2

12.0

11.2

ENGEDf’

_ INCORPORATED - |

Pittsburg watar Treatment Plant

aéRING - -i:’

DATE‘ Julu 1987

NO..

Prﬁﬁstrg; Galifnrn;a o*”‘""

JOB”NQE-

N? adgduML

15

::.FiéUﬁéﬁf




'DATE OF BORING:

- AJuly iE;’iQaTﬁr

| 155.0 feet ' | BLOWS/FT

LOCATION AMD

-DEPTH " (FEET)
- SAMPLE NUMBER . |

LoG,

T TYPE OF SAMPLE

SURFACE ELEUATION: :Apprax:

' DESGRIPTION

N
SQP,T('

*MODIFIED
FOR

1 3Y o.o. -

‘SAMPL.ER

|STRENGTH

g’

. IN PLACE

UNCON.
-~ CoMP.

C(TSE) |
*FIELD

PENET.
APPROX,.

WEIGHT

"DRY
UNIT

(PCF)

|rozsT. |
CONTENT]

%

CORY
WEIGHT

'Dark brown, gravelly sandy
.CIJXY. : ‘ .

Pale vellow,
fine-grained SAND with :
disséminated carbonates,'very '
-dense, m01st ‘ .

clayey

jLight
CLAY,

yelléwish browﬁ, sandy

very Stlff -m01st

Tight

yellOW1sh brown CLAY

hard, m01st

?SEHQDf

Light.
dense,_mOLSt

..“

yellOWlSh brown, clayey o

LA

'fBottom of borlng at
*;approxmmately ig. 5 feet

. 43¥7'

47%

32%

4.54%

102.7 |

- |109.2

113.9°

'iSf

1l4.6 |

13-3 | I

el

ENGE-"”

INCORPORATED |

PlttébUrg, Callfurnla

BORING Noa.;_?,é e

thﬁsburg Uatar Traatmenﬁ Piaht"'

DATE‘ Julg 1987

T

FE

g -.4.‘ P

FIGURE |
-'Ndi

— 6]

308 NG ¢ M?«adgd Hi';¢;

Ty
H




DATE OF BORING: ~  July 1S5, 1987 SN =T R 1Y) PLQCE
RN . o SeP.Te | UNCON. [T
'SURFACE ELEUATION: Approx. 148.8:feet = | BLOWS/FT | COMP.- |. UR? |mozsT. |
— e : S . STRENGTH| UNIT [CONTENT|
(TSF) | WEIGHT .

o o sl Lo [*MODIFIED
DESCRIRTION . - -|° -ForR: - *FIELD :

; . ‘ L 3" 0.D0. | PENET. |~ -~ | # DRY

SAMPLER" | APPROX. | " (PCF) - WEIGHT o

" LOCATION AND

DEPTH (FEET)
TYPE. OF SAMPLE.

“ SAMPLE" NUMBER

LOG,

- Dark graYish'brbwn, gféveily

silty CLAY with dlssemlnated T LA ) - . L
-carbonateq very Stlff 'moist. | . 16% | 4.5+%1114.3 |13.6

e nght yellowmsh brown, silty , e R R N
| fine-grained SAND with - e 8s3% | 0 [105.5 | 14,1
- 1H 1| carbonate velns, very dense,_ - E L S E

0 ST L{' moist. - :

T
T
i |

.—-—_..—-—--..-——.——_———--—......5--—-.-...-—--___.‘

L :;;/

- _.?2% Light yellowish brown,- ﬁlayey__ B I I IR R
e 3 ) ShND/sandy CLAY, very . . | 45% |104.5 | 11.8
Fis. - i ,.stiff/dense, mOlst T S 1 _

R T SR I :rnght yelloW1sh brown, clayey o
B R ]_-¢%f aAND, trace of carbonates b
C3=d [T ——————————" .38% | . [101.1 |17.3

B i-.__'Bottom ‘of borlng at - SR - L SRREIEE B

AR TR R ,,'approx1mate1y 19. 5 feet

AR

";f kf ‘ __‘  ‘;;f_.-;=‘ 3 ' ..:1;: : ;_  ;  'i . 'j - -“ -‘_:.‘.“: ' ¥'€“ . : .. '__‘f I:' o ,_ﬁ_ .?ﬁ“

e | ‘;, ;,,fgh;xmj3f,g;';,..f(jauu_;gug,uﬁ i ,-J e

_ EN GED p Pxﬁ.f.:sburg ater‘ Tr-aatinant Planﬁ e .DﬁTE‘ Julr_.; PEYECINEU I fi?_; ;
: ] : Piﬁﬁsburg; Ciaia.f‘czr‘m.a R : sk N

;_fucogﬁoﬁéféﬁy); - _.‘f ST | ': f§,.-:fao5 NOof 7~2494«H1_”j,hf;;‘f5;_




DATE OF BORING: ~ July 15, 1887 - | N = qu - |- - IN PLACE -
SURFACE ELEVATION: Approx. 145.8 feet . | BLOWS/FT |-comp. BRY - MOIST.
— : : : ————— STRENGTH| UNIT . [CONTENT
(TSF) | WEIGHT :

: S - *MODIFIED|: -
 DESCRIPTION = - . " FOR - | *FIELD | L
o L .+ 8" 0.Ds | PENET. . | - | % DRY | 5

SAMPLER | APPROX. | (PCF) |WEIGHT|

LOCATION aNDf ™ . .

TYPE OF SAMPLE

DEPTH " (FEET)
SAMPLE NUMBER

LOG,

|

41 Bgjle" a8 ,._;1 e C39%| o |113.4 |16.1

e‘."J'fi'. 7 Ollve, gravelly CLAY with
- | abundant. carbonates, m01st
<Whard '

Olive yellow,'clayey”SAND’with'”

[ disseminated carbonates, moist' B L T R 101.7. 1 20.3 1+
) very dense. : .- - e : : .
5 Hard drllllng from 4, 75 feet

| csex | |112.5 | 8.8
EENT RS T B 4 77 Wlth some gravel max1mum f B : R B I TR R
P S R IR 7 gravel size 1". . - R SERERN o

. gBottom of borlng at & ' L I PRE
'japprox1mately 16 5 feet

20| / g
~29 - 4! i
T A
: : St

¢ . A
. s
N _,!’4

LA T B . S E R T : . o ":-.:: . Lo A - - : o L ! s

'jeaé

| aon:me No..;}ﬁ345;‘__V* FIEURE

ENG E [:] : P;.ttebur‘g Uater Treatment Plar‘lt Dm.Eg Julg 1;98":‘ b E 1

i’ : Flttsburg Cal;fnrﬁia, : : —
INCORRORATED ' | T e S .'_JdﬁuyO;;hN1—eded Hi




BERER Y<[+1

INCORFORATED - |

DATE OF BORING: . July 1S, 1987 .

SURFACE ELEUATION:

140}@ Faeﬁ

LOCATION AND

DERPTH (FEET)
SAMPLE NUMBER
TYPE OF SaMPLE

LOG,

Approx..

- DESCRIPTION

N
S.P.T.

| BLows FT

| xMopzFzED |

. FOR

3% 0.D.

SﬂﬂPLER

. au

UNGON. . T
come, - | - DRY
|STRENGTH

(TSE)Y

XFIELD
PENET.
APPROX.

~ IN PLACE

LUNIT
WEIGHT

B I DRY
“(PCF) -

NEIGHT

MOIST. | .
- |COMTENT

.o

;hard‘

Dark brown, silﬁy éLAY,”dry,h'

- carbonates,

pale olive, clayey SAND with

very. dense, m01st__4'

'nght ollve
~clayey SAND
-carbonates,

brown, gravelly
some disseminated
moist, very dense.

H:w nght ollve brown, gravelly
3-Lf;szu¢D_

clgan, m01st dense.

T
Toho o= k- >
P -

Pl P

. - .
R 0}

3

Boﬁtcm‘éffbdriﬁg at

~approximately 16 feet.

-{36*:'

70% |

CLo47%

| 9d.2

110?4

jr03.8

12,2

18.7

.l=‘-

-rlttsburg) calehrnia e

BORING H04

pltﬁsburg waﬁaﬁ Treatmant Plamt i

DﬁTE"Julg 1987

R

N7~2494 Hi

CFIGURE |

. No,

.} §§;;;;iw F

. ..\"\‘



DATE OF BORING: -

July is, 1987

SURFACE ELEUATION: Approx.

120.9 feet

DEPTH (FEET)
“SAMPLE. NUMBER
LOCATION AND|

Loa,"

TYPE. OF SAMPLE

 DESCRIPTION.

N
"S.P T

BLOWS/FT

XMODIFIED |

FOR

| "3 o.0.

SAMPLER

o
UNCON.
CCOMP.
STRENGTH
(TSF)

KFIELD
PENET. '
APPROX,

. IN PLACE

DRY

_ . [mozsT.
UNIT
WEIGHT:

s % DRY
 (PGF).

CONTENT[ *

WEIGHT | -

o

Ligh£ bliVe'br0Wn,'Qravéllyf'5_
clayey SILT some disseminated

carbonates, hard, dry. -

(1

nght ollve brown, gravelly -

-311ty SAND, m01st dense.-

TLight olive brown,

N

L

_ aclaYeY"
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 SAMPLE NUMBER

Log,

Brown, gravelly clayey SILT
dry, hard. .
‘CONCRETE and GRAVEL. to 4"
,dlameter (FILL).._' -

:Very dark gray,‘sandy CLAY W1th"d' :zzgd'r;.,‘ 112;9'_15;7 ;
, dlssemlnated carbonates, hard | I B R | L
.mOlSt ' _

- '1_/;’?/.

\\\

i

)
2
C / nght ollve brown, gravmlly
el m'g;// clayey SAND with abundant '
B géé carbonates, very dense, m01st o PR I RN
|72 EEZL 67% ]il4.2 | 14.0

. nght ollve brown, gravelly f - BTN R SR - j;.
- |}l silty SAND with disseminated 2 o AR F S
e RN R TE carbonates, moist, very dense, | R L N R
N I R -uﬁ-jor weathered sandstone.- S Y SR B IR o

.

T

c7-3 BRI — ‘?;Vfiiﬂ — . lel/6" | 1100.1 [12.2

-,fBottom of borlng at .
,'"approx1mate1y 16.5 feet
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Dark graylsh brown,
51l+y CLAY dry, hard

Coa

gravelly

Ollve brown,
SAND, m01mt
Gravel to 1 inch.

graVeliv claYey 
very dense.'

, Light oiive brOWn,.

densee _
Gravel to 3 1nches.
Refusal at.ls_feet.

511ty
qravelly SAND m019t very

:.Séizljr
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N

51%

124.9

2057 

4.4

kel

| tneorpoRAtES |

ENGEOQ

L ..J-. s il o g e

BORING Nd;£; ~=é;3.-

mATE.1Julu 1987

JOB NOu.

N?-“dgd Mi

FIGURE

NG; L

4112

2 &




1
3
1
1
T
T
T
[
]
Tt
1
T
1
T
T
1
T
1
]
4
I3, QD
I
"
f

50

i
]
T
T
bt
1]
L]
1
-

L.

. 40 . /\ ”'_.- - 7-‘, . '_a,. . :~ ot - —-y#

'PLASTICITY INDEX (%)

O
»----u-‘r
1
ES
r
A
A
R
=
r"-
o
-
o
|l KRN
I

A : IELE is : :
G PR R R PR EEREER : |
o 10 - 20. 30 40 50 .- B0 70 80 . 90 - 100
| ' ~LIQUID LIMIT (%) Sl

[ 1  ATTERBERG LIMITS o
' P SAMPL‘E__' NATURAL - . — '_ — -PERCENT UN[”ED ‘
No. | DEPTH | WATER | ‘LIOUID | PLASTIC | PLASTI- | PASSING “YESIER |

: . [FEET) : GON_TEN.T O ULIMIT LIMIT | CITY NO. 200 CLAQSIFI' _
RO - R o . ) e INDEX | SIEVE - CATION o .
: - CET SRR A O SRR EEEERE | S\' MBOL ST

TR,

CPLASTICITY CHART | F'ﬁg?Ej M
PITTSBUHG WATER TREATMENT. PLANT R e
o PITTSBUF%G; CALIFORNIA ‘\ A 13 S

'fINCORP.RATED VIR
ENGINEERS ANG UEOLOGISTS - SCALE o . JOB N? 2494 “f
| URARIEAS  [bATE 10, o7~ [No: !




Lo

. |‘ .
[ =t
P : ‘I e
DUp] ’

RUR . : - : S

UHZOMFIHED COMPRESSION TEST
1. :3: a at,
- _l_‘:_--" ___.-—...... _-e--m..v.....___J -'...'.,,__- . 5
12 . e S
| ~ 'f.'“\.
K .,
LR & _a 2
B N

0
-
Y

)
4
- j
B
|
I
I

'-1..»! E;.r‘ﬂ

BTRALH

i
e v \.:l

F’E.F-.I"' 'H'l

5 R A S« 0 L’E'i "f.'?

i

o

D] -Vllqu'-

e ey e

ICUHFIHED cnmpwaa ]MEHQTﬁﬁﬂﬁTH;-imwwu posk

mp]w ﬁﬂﬂffiptldﬂ CDark arsy ol w“n11+

SAMPLE Hn. oo }q{”“wﬁf‘-_{.  ' “,;' CFlastic Li
RAaEESEN Hltmwtﬁ# E'3ﬁ.3?3 B S
Imitiad Héaah% .
_ iwﬁrm:n Rate
'ﬁ;m{ul Hﬁﬁ i

4- u j,r“ra .
1 .;‘[.{Jj‘« b #Ml”

e L L A
SN

‘¥,

 Modskes
fUHth A

S mE-
14

i e

'\Liqn1d Limit.

e Uik Hw Jhb
!"lr'| i‘ (=Tl f‘_ B
amplw_f

[ DR

"“.-' S o “
,lie.i.a" i"r‘+

' v e TR
1!:‘1- ("{ l'll

 ‘"‘"_'-" .'{JE -V

TS N R i, e

IHEORPORATED ||

T e nﬁ..,.=‘ e 4ﬁ4mMi

ﬁ]TT”HH&u_JH1EH lhEﬁTH&NT

Nzlt%buﬁﬂ a41i¢.”f-

ﬁ&%é!mvwaiui“ﬁw;,;



:gnlvuoﬁﬁdanxf'*n}..m..
.(:yai:nxiEl.iif;f=  ::‘

&ﬁf_Q ;

{ BoORING |
- AND.
SAMPLE
NUMBER |

1 oePTH

| FEET

_IN~PLACE -

.- ATTERBERG LIMITS

' DIRECT SHEAR_

DRY UNIT

pcf

CWEIGHT

MOISTURE
- CONTENT
g

_LiQuID

- '.:'% .

. LIMIT

 PLASTIC®
CLIMIT
o

INDEX

INTERNAL

.. " | ANGLE OF | ¥
| PLASTICITY |- -

UNITT

p sf

| UNCONFINED
| COMPRESSIVE
COHESION
FRICTION ‘| - '

 STRENGTH
psf

. 85.0

12,00

1z |

i - 110.3 0

R

=3

L1z -

11606

B

:-}1? .f

,-;Qﬁ@f__,“

" 9,_:0'. )

inyI : 7E- 3

| 1027

| Ls.L

N O

4.4

23

'*113  

_HIQQFZQ7

“214;6'

"52—4,;'

BCE

110.0 -

| 13.3

’i;;££#¥3' 

7':.'¢10§;5m

1401

T 10as

118

1o

17.3

_113.4

R et ’
e L

116107

20.3

="f:112,57"

8 . 8

110.6

HLS'SHL..H

1 942

12.2 .

110.46 |

18.7

PR

"103.8

g.2 |

CTReRGYE~LR HIEWNN LO3FOMd . o

17-4 

‘la

b 112,09

1 o1h

8.3

- F12.9 o

15.7°

46 R

17

© 10,000 "

114.2

14.0

“  : 6

o 12.2

1 o109.F

- SUMMARY OF LABORATORY TEST RESULTS.

L




1378y

TH~P6YZ~LN 1HABWON LO3T0Nd

e

OIONA

| BORING |

CAND

fisaMEEE 
NUMBER |

" IN-PLACE

ATTERBERG LIMITS .

 DIRECT

SHEAR

| oRY uNIT
: . CONTENT |

WEIGHT

MGISTURE.

uoun.
;,LWUTC.'

L%

PLASTIC
LIMIT

,
%

PLASTICITY
CINDEX

ANGLE OF!
CINTERNAL:
FRICTION . | -

CuNIT
COHESION |

p sf

. UNCONFINED
 COMPRESSIVE
. STRENGTH

. "psf:

_126.9

'.8..19'

82

12007

164

— T
I =
e

E7 B

B

P




" GUIDE GRADING SPECILFICATIONS
| '”fcr |
_ _ _ Clty of Plttsburg
L oo 'd" : Water Treatment Plant ExpanSlon'

- Plttsburg, Callfornla‘_ T tt 1_b e ,:.”_y

'1:0_*General‘Desoription”

1.1 These spe01flcatlons have been prepared for gradlng and 51te
. development of Water Treatment Plant: Expan51on, Pittsburg, Calif.}

.~ The Soil Englneer should be consulted prior to any on=site work
50 that comleance w1th these spe01flcatlons can be obtalned

1.2 Thls 1tem relates to all clearlng and grubblng, preparatlon o R
. land to be filled, filling of the land, spreading; compaction S
“and testing of the £ill, and all subsidiary work necessary to’ EA
complete the grading of the filled areas to conform with the
llnes, grades and slopes as shown on the accepted plans. Lines,
~grades, and slopes shall be controlled by the ClVll Englneer S
surveyor | : : . e o
1.3 Tests and observatlons shall be made by the Sorl Englneer durlngw.-_
' -”‘_gradlng operations so that he is able to report whether in his @
- opinion: the project was constructed in conformance wrth the-*
..1ntent of these SQec1E1catlons. ﬂ.. R R "_ o

1.4 The Sorl Engtneer must be notlﬁled at least 48 hours prlor to B
B '”commenccment,of gradlng operations; and not less than 24 hours = |’
_ prior to placement of £111, SO Lhat arrangements Ior obser\ratlons'

'and testlng can be made - : o fn

:flés, Any gradlng operatlons and/or placement of flll done WLthout”ff:

_engineering obsérvation will be at the Contractor's risk, and .
fno respon51bllrty WLll be accepted by the Soml Englneer.v_{ )

Hft*z;driTestS'*-

~ optinum moisture content of &1l compaction work shall be the |
”[Standard ASTM TesL Procedure No‘ D= 15r7~~latest reVL31on._ All;

edﬁﬂl'wThe standard test USed to deﬁlne mai & L dry unlt welghts andi

ENCE.

INCORPORATED :




3.1

3.3

3.4

1 :
by

o den51t1es shall be expressed as a relatlve compactlon ln terms".
- of the max1mum dry welght obtalned in the laboratory

Q'Clearlng, Grubblng, and Preparlng Areas to be Fllled

All brush and other rubblsh, as well as trees when neﬂessary,l:
¢hall be removed, piled,; burried, or otherwise dlsposed of so as

‘to leave the areas that have been disturbed with a neat and:w:‘
finished appearance free from un51ghtly debris. No burning is

" permitted in the area to be filled. Debrls, rubbish, and - | i
"vegetable matter that cannot pe. burned must be removed from the o

- site.

'Any'ex1st1ng structures foundatlons underground.storage tanks,

or debris must be removed from the 51te prior to any bulldlng,'f
gradlng,. or f£ill operations. Septic tanks,. 1nclud1ng all
connecting draln fields ‘and other lines, if encountered, must-

“be totally removed. The resultlng depre551ons shall be properlyf _
reconstructed and Ellled to. the satlsfactlon of the 8011 C
| Englneer. ' : - '

vegetation and organlc topsorl shall be removed from the surface='

~upon which the £ill is 'to be placed. The surface shall then

be plowed or scarified to a depth of at least 'six. (6) inches

- until the surface is free from ruts, hummocks, or other uneven -

' features which would tend to prevent unlform compactron by the'
%:requlpment to be used g';. SRR R SEER R

Aﬁter the foundatlon for the flll has been cleared, plowed, or’V:
_ scarified, it shall be dlsced ot bladed until it isg uniform and . _
‘free from large clods. The proper m01sture content must Be |

. obtained by adding water or aerating. The foundation shall be
R compacted ak the proper mOLSture content toalrelatlveacompacLlonf_v*
_f;as specxﬂled in Palagraph S 4 RN S o

nMaterLals

]Materlals for englneered flll are to be - eValuated by Lhe Sorll:-” o

-vEngLneer before the gtart of gradlng operatlons. Any imported

- material must be evaluated for suitability before belng brOUght
" to the site. fThe materials USed must be free from organlcs and-
'rother deleterrous matetlal.- S .

Rock:oﬁ slzes in excess of tWO thlrds (2/3) the planned compacted-ﬁu:
‘1ift thickness shall be removed from any flll materlal to the'.a-
*‘Satlsﬁactlon OE the 8011 Englneer.:._ _ ‘ R &

ENGEG

: mcbnronATsn ‘
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5.0

5.2

5.3

5.1

5.4

ePla01ng,VSplead1ng,'and Compactlng Flll Materlal

Fill material shall be: placed in layers no thlcker than w1llh

permit adequate bonding and compaction. “Bach layer shall be

~spread evenly and thoroughly blade~m1xed to obtaln unlformlty"
'_of materlal el o : _ T :

When £ill materlal lncludes rock ‘no large rocks w1ll be. allowed, :
to nest. ALl voids must be carefully ‘filled with small” stones -
or earth and properly compacted. No large rocks will be permitted .
'-closer than twelve (12) 1nches below the bottom oE footlngs.,_'n

mWhen the m01sture content of the flll materlal is helow thatv-a
‘specified, water must be added. The moisture content is as
'SDeleled ‘to obtain thorough bondlng during the compactlng_-

process. When the moisture content of the fill material is above

that spe01f1ed the Fill material shall be aerated by bladlng

~or other. satlsfactory method until the mOLSture content lS as
spe01f1ed _ _ R .

MOLSture content.and compactlon requlrements must.be as,follows.:

TYPE OF , { . MOISTURE  COMPACTION |

~_MATERIALS l-RFQUIREMENTS | REQUIREMENTS
-_On-site'of':'NoL less Lhan 3% 'Nothless,thahﬂehl_
|soils . |over optimum: - [90% relative

moisture content |compaction ..

B Optlmum m01stures and maleUm dry unlt welghts shall be dewf‘
: jtermlned'as spe01f1ed 1n ParagLaph 2 1 ' : AR

_Compactlon shall be by sheepsfoot roLlers, mu]tlple-wheel-fw* o

. pneumatic= tlned.follers, or other types of acceptable compactlon o

- rollérs. Rollers shall be of such degign that they will be able. - °
to compact the £ill to the specified compadtxona Rolling shall

. be aceomplished while the £ill material is within the SpelelEd S

. molsture content range. Rolllng of eadh Jayerlnust be contlnuous._'
¥ §6 that the requlred compactlon may be obLaLned ER

R

lNCOnronAfed *_,




IR0 B

5.6 |
... or other saitable equipment. Compactlng ‘operations shall ‘be
“continued until the slopes are/ firm. . While no -appreciable

Fill slopes shall be compacted by means of sheepsfoot rollers"

amount of loose soil will be permltted on the slopes, compaction

- shall not be so dense as to prohibit plantlng Compacting of -

-the slopes may be“done progre551vely in increments of three-
- kto-five (3-to-5) feet in £ill height. All completed flll slopes‘-

"f-shall be properly compacted by Lrack rolllng

5.8

'23;1,.

5F1eld denSLty tests are to be made by the 8011 Englneer Whelefh

sheepsfoot rollers are used, the soil may be disturbed tc a
depth of several -inches, Density tests shall be taken in

comoacted material below the disturbed surface. When these .
_tests indicate that. thevden51ty of any layer.of £ill or portlon :
thereof is below the required compaction, the: particular layer -
- or porktion shall be reworked unt1l the requlred den51ty has

been obtained.. = | e

_The £ill Operatlons Wlll be contlnued in compacted Jayers aS“R
' specified above until the fill has been brought to: the flnlshed :
hslopes and graded as shown on the accepted plans . -

f_All earthworklng and moving operatlons shall be controlled by tj_
the contractor to prevent water from running into excavalked

areas. All water must be promptly removed and the Slte kept dry L

”_Seasonal lelts

‘No flll nmterlal w1ll be- placed,.spread ‘or rolled durlng

- unfavorable weathetr conditions. When the work is interrupted =
by heavy rain, £i11 operatlons shall not be resumed until tesLs‘Q‘n.
by the Soil Engineer indicate  that the moxsture conLent dnd” B
']den51ty of the flll ate as prevlously Spec1E1ed :

Unusual Condltlons“"'

Y1n the event that any unusual condltlons noL coVered by the:"

specmal prOVlSlonS are encountered during grading operations;

r_the 8011 Englneer musL be lmmedlately notlfled for dlrectlons;ff'

"Englneef's Report—-?ost—constructlon

A Soil Dnglneer g Report of tesLs and obserVatlons ig. to be 5

~ . lgsued after gradlng is completed. This report shall consxstl,.;,;g_:;
. of professional Oplnlons of the 4ddequacy of the donstruction. -

- Thisg reépert shall bé in acoordance with current standards’ oD-ﬁ;
VlﬂprofeSSLOnal practlce and no warranty wxll be expfesSed orf”
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