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, .. w·ork .drcter .. 6H~4~ ,, 

Lomita· :De·veiopment cci. · · 
· -&15~ ~~l;l·'G, 'Qeri.t~;y- Bouievard, 
· suite. 70f!. · •' ~ . ... 

:j:.o~ Ahga:t·esr. O~:ii.forn:i.i:r 
,•' ··!:' ... ·;. ... 

•T f. '+ 

• ! 

Subs~faoe d;~~il!lage. s~uciy for :re.se;t>·;i'gip · 
l.ocat-ed. in t'be ~gut~e!!a:Q. 9o:rne:t• o-f·, .. · . ,. ·' 

·' "l ~ . . 

~.ra·c t ~ra. 248.36 in. tne ·c ot,mt-y.: of tos . 
' ·: f>; "• '~I ·' 

• < 
~ .A:rtg·ales 1 ·.cal;j.forrl.:l..a • : ·. · · '• ~ , '• 

·Gentlemen! 

• • • I, ~ 

. . ' ' ... : . \ " 

Pre~.imirtai'y Sol.;J.s. Inv;e·st;t.gB. tion. repol;'t 
da-ted January 7J· 1966 anO,·:A,d(le:ndun(Sq:i..;i..s . 
Re-por_t dated .J'anu-ary'· 27 ~ 1966. 

Subm-1 tted herewi tb · ar.~ ·th-a rest..l-tJ.s of a per:meability- .s.~ud·y 
rega~d:i::..:;. subst;trf'aoe dllainagE.'! of the .:reservoir loca·ted in · 
the $·C· • • :::~ast corner of the- .. sub.jec~ tt<aet· • ..lh_is .l.'eporb- is. '· 
not· in:;-e.nded to a 1 : to ~he. other- r~se~\Toira· lcica-ted···on -

· .. the s-izb jec t proper-tY,. Other re.ser:vol.rs . .shoul · e ana yzed 
ind.i.. •, .:.due lly. · · · 

The •• ..trp6.se o-f this i~vesti.gation was to c.- -~~rmin& the ·'e:x:.:..· 
t,ext'b and type or· subdrainage sy:-)tem necee..:.4,',; ·because of 
t'be exis-ting bottom slab. ' 

FIELD- INVESTIGATION 

Si)). .. (b) 24.-inch .diameter borings we~e·: -~acre ~ith a rotary 
bue~~et drill t.o ·depths ranging frem 12 ·t6. 1.$ fee·t. ·"Boring. , .1 
loC}a ti.ona are p.resenteyG( on Pl,a t~ .A. and the. lmgs o't b.orings y· 
ar._.~ p;r.eseh~ed <;<n :Plate B. : . . ·; 

\' 
,r.. 

' ,: ~I o ' I 

-· ...... 

.1· 

. . B-oth d~st\ll':bed:; a~d ~ctis-~u~b~d _samp_:)..e~ w~r-e 1l'eturnr?d t-o, · J, .. :,_,· -:·:···:' 
· tbe .J:a'Qor~t:o:rSi' ~or- perm~ab.p:~.ty·te~ts.: !Fp\U'· ~.e.:p:r>eselJ_t~t±.v:~;~.:·-:'_: ·:r·· 

·samples --~e.i;'-.e:·selected. tor,· the .falling he~d pe7,'meability . . ·.: .. 
test.. T.est··res~l't:s. are. inaluded-'with tl:.te ca+.<!u1ation·s,... ,, 
I?re:sented on Pl~~e:<J. '\ ..-:···: ;',.;<,· 

. '. 
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· NElariy 6ooQ. J.inea:l, :t.'e.et of tl'encl-i wer(;)'l)unchecl.;th~ough the.- . .' ( 
concre tEi :t.'lo-o~ U,aing· a .truck moilnted- rig. The wid tl;l o:C the · : · 
trench i'li eight :i..nche-a and,- th(;), br<:ikel':l eoncre t.e. w(Hi J,ef't in · 
plaoa ~ , 'l'bEi · _tt-el'i.'fhes form. E\nnulav ~:l'.ng1;1,, raq~f;l·ting 1'l:'l6m the. 
cente·~· ~~ 15 :CoQti, 'iJ?-t~r-valS •.. -At .thh t;!.m$ .. tp_~ q~ncretE.l 1.!!. 
-~~~\·ea-n;rn~.e.~.~-bei_I~l~<r.;1Jl2X?-'!~ .,.._.,, ~ . -~ -.<" • _ - -•• • 

The :rie-lt;t in:ire-st.:fgatio~- :ileveais· that( the do.iis beneath the 
reservc;>ir- conf'o:rm to tl').oa~ found, in our oxd.ginal. e:x.plora tl..qn:.·. · 
Gen13raD .. y, ~pe first thre~ f'eet found:dil;'ectly ben~a_t~ the - .: . 
alai? tend ~6. pe-' !rilty- and clayey Sanda w.hich a:re hi~hl'l oil . . 
~t-ai·n~d. Th~ unde:rlqring sQils: ar'$!: rina. to l'ril3·di'\lln ·cJ,e.~n. ?~nds. 
A·il s9~1s. are :i.n ~ dense ~tate- an:d sui.tabJ,'.e -~o. _:r~d~i'll'e fill,.-·· 
Most- ot: the. soils __ in; the.· bo:r:t,ngs had a ;pet,role~ o~o:ti'7 how"' 
evel:t· the a~ount ot? act·ual Ql.l. conta·;ineQ.,. in_ tbe• so-:t.l.· is- un-
known. · · · ·. "' 

'• 

:Perm~ability tests w~r$ per.:('o;r>med on- t:o~r.r~presehtative· 
sa.mples using a falling·. head perm:eameter. · The labora'tory 

. :results snow. that: ·even- thot,lgl',i the soils are ·oil st'aine-c1 · 
the~ are st·ill permeab.;l,e. Th~ value Uf?ed. in th~ calcula
tions {K = 0.086 x. 10-1+ cm/se·c.} waa obta~ned f'rom a sample 
""lith only a slight amot.tnt. o£ oil. · · . . ·. . :·-· . 

The pe,'l'rr,e·abili-cy calc~1.a.tions were pE;J;>formed under the'.assuni~-· 
- tion tl:i!'!t nd ·iate.rel dri:iinage would occu:r within thfil .. t~nkar'e.a~; · 

. . ' . 
The av-erf;l_ge annu_al rain'tall f'or this regibn.~ ac-cording' to Los .. · · 
Ange·l.e~ Qounty Flood C0r1t:rio.l data,. is -13 itl~~.gs .PeT· ye·ar.. ·J~ · · 
has been assumed that onlY. one-third·· o"f! th'e land ·~:~ill be avf.i'il-: 
able to receive pre~ipitati·on_ and that oply one-hal:f ot: the 
precipitation 'W-ill percolate i~to'th'a grou-nd. · .-

C-QNCLUSlONS AND RECOMMENDATIONS 

B~·&ed upon the ·r(!sultli or the.:field ·.in,vestigat:i;on and, tbe. 
r'esu-itin'g permeability computations, the to.Howing _conclu
si·ons a.nd recommeiiQ.flt.io:r;lS are presented: · 

2•· 

The ·ave~ag~ annuai v.olume ··o-r -pe-rcolating ;rai~all in · 
the- tank ·are~:~: will be on th~ order of 2-6,000 cu.bid ., 
feet under_ th~ assUl'rlp~i-ons ·_ s-~a tea: above. · · ·· 

. .. . . .... .. . ;' ; . · . 
. ·I£· th~ ·slab 'is' lsrt1·as is· (utili-zing the .6000 li.neal
.-r·ee.t.-.·y~·~ie~-1 tren_c~) ~ the:· pe~I}:Oi~tioti vo·iume> sho1:1ld - .:, . 

. :1.:' 

PACIFIC SO.:Q:.S ENGINEERING, INC. · -··-
··· 

•' 

·' CARSON"'·o-0-0000252 .-. 
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· LQGS OF .BORINGS .:·. 
I· 

Boring 
. No. , Depth (ft.). ·· 'Class:l:fioatiol'i. ·. · , :.·· 

.. ·2 

' ,. '·. 

.. J 

4 

·.• 

110 
• , ' ' ,· ' il • • • ·•' 

1 
1 • ' ' '• ;" 

: 0, ()., 1. 0 · · B;iac·k. s q,ty · ~·f!.nd ,; dens~,:'. oi'l. s't~ i~Bd., . :. · 
1 • • ' I ' ' I; ~ ' I I • 0 \' ' 

·., 1.5"'1$.0 ·"-····clean .fiM 'sa
1nd and. ~hell,s: O:ense. 

· . ~· ;-' co·loring. varieq with 'clepth but. is· 
· ' generally stained green,".:<\ Pet:r9:(eum 

· .. 6c1or. ;ap:flarent ~ , ·: , . .. .. :· · 
f • I \ ... 

" ' 

o •. o-· 1.5·.: · 

,1._5 .. , 8.0 

. \ 

Bla~k .ciayey· sand.~ 'den~e, oil stain~d. -'. 

.8."0-11.0 

11!0-12".0 

0.0- 2.5 

2.5:- 4~5 

4.5-.10.0 

10 . o·-n ... 5. 

11.5-12.5 

. 12.5..,15. .o 

0·.-0- 3 .o 

Brown \ne!ll.~m ~and. with $OJ:lll} ¢.iay ~ oi.J., 
stained and appa:t>'ent p~t'X'.oleum · ~~~~· . 

Tan ·and gray clean sand,. oil sme"il. 

Br•own clean:s'and,· heavy pil· smsll. 

Brown silty sand, dense, C?il'Y. 
. ~· ~ ; f. 

Brown. clean sand, oil arn~J.,J,,' · .. . . . ., 
·Green fine sand· and silt, .. dense, · 

oil smell.·· 

Tan mediun:r 9lean sa·nd, den~~· oi], 
smell. 

Pale gr.een silty' fine· sand, oil smell. 

Gray fin~ clean sand, oil smell. 

.Black-silty sana, oily. 

', 

. ~-.0- 4.5: 
.· ... 4.5,: .'6.5· 

•' • ' • •' ;o t\ 

Black medium c'leari s.and, oil~; . 
Gray . .fine "o1ea:q . .sand, sli~htly o.i) .. ~:~ 

: ·. 6._5.'-lQ;o:· , ·Gray ·le?n cl~y, slightly ~ily. <' . . ·., . ~ . 

. ld~~-i5.0 I}row~ ~·ine sand/ sli.grtly_ oily. 

;. 

·" 

. .. 

·J.>ACIFIC SOILS .ENGINEER~t-n~; ~N-c. .. :· 
· ... 

.. 

I 
!· 

..... ,, , , • • , , , , , , .,...~ ...... ,,.,.....,~'>~, l,._, .. • ... #.-..· .. w~.•. · -· · ...... ,-·. - ~-······""'·"OARSON····-60060fr255 · ·; 
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~ 
1 

~I :.\:. 
1 

• • , ·' .~ ," I '~ ' 

·w~~c.l(_:~;i~·:r.96.6' '·. ;.:.· !·:·.:-~ · 

. '. , , ' \lo:~ 7•~;~·,-?~ ; ''{if~~~ 
• . (, ' ... ',' '' . • ., ;·J·! .. • ~-u~ ~: 

:Oark brown sa~q.; tliig. :;Jefi. sh,$.l~'s •. : oily. :· r·: .. ; 
' ' \ ' I .... I , 

4•0':" 9 .q_.- · Gold. and gr!iy ;Cine .ciean aal').d. 1 6:1.~ 
smell. . . · .' · .•. , · 

> I, 0 .. ~. 

,.,, ,. 

'~.0-~11.0 

ll,O .. l5.Q . . ;· 

'· 

· .. 

. ·· 

. 

• ; f' 

'Gp_~t_ ·aie.an -~.and,_ dep.~e, nq. o:i..l f,l.mell. ' 
I o • I ,f ~ ~t -~ ~ ~~' > : > I;, .t . ~. ,. I :'•, 

·aa.~c~- .fin~ ati.<;l ·~i~t:y- ·s~:n:a" qily,, •·· .. ,-"',. 
dense · -~ .. ·· t • •. -.. ,. 

,. I ' 0 '•• ~ j.J.,,, ' ' I l 

G~ay· claifJ'Y'.'s~lt,.·.oi'r'·sme;LL ·:' "t •. I' f,, 

• • ' • J • ··; .... '¥' 

qrrai .fine-.· S!'!:qd, .c\~nse;. oil._' smeil; 

I " 

'•: ~~ I ~ ' \:. 4 t I : •', 

' ' • •"> • I '~: • 

• 
~7 ... ...· .. ,. 

'I 

.. · 
,. 

, I ' ,•1, ';:, 

·-

'PACIFIC SOILS ENGINEERING, INC. 
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' Labora~.ory Perm~abili-ty Values:··· . 

Sample ·1, K .= 6-.o$6 ~. 10;:;4· ~m/s·~·c ,' (s~.igb~1;r oily) . 
· · · Boring_ 2 @. 1. 5 .-ft. . ,. 

-Sampl~ .2,. K ~ '10.6 .x·lo-4. om/s~c·. {t-~l(lce or:· oiil· ·: 
Boring' 4 @ 5 ~o it . 

. sa·mp'Ie ) ~ . K = 2780 xi. l0-4 oml~-ec ·. · (no. oiir . · 
. . ,. . .. : ~oring 5 ~ a .o.·.ft • 

.. Sanrple· 4~. K = 2.89 :x. lo-4 .cm/sec/(~i'ly). ·. : . ··. 
. · Boring ~ ~ J t·O ,q,. 

~ ~ . : ~ . ~ 
.2·. Area of tank bo:ttom: 

. · aa 
A;:::: rt-

.4 

.3. Area availab_J.,e. for pe:r:oola tion: 

, 4. Averag~ ann~al voli.lmii~ ot'percolation rair.J.'all-: 
. . . . 

! ., . 

'(Assuming 1/2 of 13 ~ncbes··of rainfa.ll ente;r>S gr.otmd) 

5. Per.c~lation volu~e ·using punche~ trenches: 

(A)' Area o.,:. punched tr_ench 
.. 

A =· (60001}(8/12) ·~ 4000 sq.ft~ 

.. . : . ...~ .. 
• .~ ' -~. ·,, .. ~. y •• 

. ' . 
'{ ,-. 

'• . 
' l 

•-~., 

' ' 

.· 
.· 

Assume !)o% of this arel:i. is .available tor peJ;>eoJ,ation' 

• A = 2000 sq .ft. 

. •' 
:PACIFIC 'SOILS .ENGINEErUNG, lNC, ·. 

····CARSON··000000257 ... 
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(c) 

·'' .,. 
-~·,;.lll i'A· 

.~··~·{.0.'2-e :x: J..o.-4 ~t./a.eo.)Cl..33)(20()0)· 
Q, -. 2·6,-~od. ·ou,tt ./yea~. 

.... . . ~ 

·.~. 

:Perea~~ ti~n assuming .W.a tel' ~urta.c¢. ·5 .Q .t'e(lt)' . 
'·' 

Q."" (.28 x lo- 6 ,t~ . ./sec.)(2;67l(2000) 

Q, ~ S3, 000 cni ~ft./yea X> 

,·, ... : 
·' 
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'· .. ' 
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