
ES
- tloted r. P. so. I SEP

YY
Irftilffifrrrun v[uce emxuv

SUITE 2OO
ALAMEDA, CALIFOFNIA 9450I
TEL: (510)769-01t jo
FAX: (510) 769-9244ENGINEERING.SCIENCE. INC.

Subj ect :

Proj ect

Dear  Mr .  So :

cc: Mr. Dennis
Mr. Richard

/
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,/
//

./
I"tr. sddy Sol
Regional water Quality Control Board
2101 webster street, Suite 500
oakland, cal i fornia 94612

13 September 19 91
Re f :  NC290 .05

So i Groundrtater Investi t ion
e Merritt Towers,

In response to your request in our telephone
conversation on 1z Septenber 1991 the folJ.owing corrections
to the April 1991 soil and Groundwater Investigation report
for Lake Merritt Towers Project have been prepared:

on Figure 1.2 the parceJ- designat ions are incorrect.
Parcel A should read parcel B and parcel B should read
parceJ- A (This enor also was incl,uded on Figure 2 of
the June 1991 Groundwater Monitorinq Event report).

1 )

ilr; ;n a UWpf'* r s'a,ltaufay dru-rt{ul fu tta
w_

Byrne, Alameda County Health Agency
Makdisi, Enqinrrging_-s"l"T"t

This figure will be corrected in future reports.

2) on page 6-1, second paragraph' l ine 4, the word' 
southern shoufd be eastern and on line 8 the word sou
should be east.

Your review and comments of rePorts for the Lake
Merritt Towers Project are appreciated ' Please call if you
have additional questions.

very Truly Yours,

;y'f^ &t/,/*%//*
John Bridenbaugh, YPE, REA
Project Manager

{*'ft(ttY
tq*
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e"crH.ERrNG-scrENcE
1301 Marina Village Parkway, Suite 200
Alameda. Calilornia 94501
Tel: (510) 769-0100 Fax: (510) 769-9244

Regional Water Quality Control Board

2101 \ ,1ebster Street.  Sui te 500

Oakland. Cal-t94t+e 94612
GENTLEMEN:

WE ARE SENOING YOU rX ^*^^".
THE FOLLOwING ITEMS: ' ^*'-"ed f

n Shop drawings n Prints

! Copy ol Letter n Change order

oarea a/ 12/91

LETTER OF TRANSMITTAL
o^*12 seprember 9l  l 'ot"o Nc29o.07
^"'WP. Eddy so
nEi

Under separate cover via

! etans

the follor,ving items:

n Samples n Specilications

LI

coPtEs DATE NO. DESCRIPTION

1 r r /6 /8 Envirorunental Assessment of Harrison Streel-Lakefront ProDerties

in Oakland, California

THESE ARE TRANSMITTED as checked belowl

l-J For approval

n For your use

E As requested

! For review and comment

n For Your Action

! For checking

! Approved as submitted

n Approved as noted

! R€turned for conections

Resubmit _ copies for approval

Design only, not for construction

Return - corrected prints

t l

l i

n
n

REMARKS:

SIGNED:
John R.  Br i

COPY TO

lf enclosurcE arc not as not6d, please now us at otEe.
, Project Manager

211.0470,YO
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ENGINEEHING.SCIENCE,  INC.

6 Novenber  1987
R e f :  N c o T  3  .  0 2
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; . .

Ahoanson CoEEercial- DevelopBent Colopany
1 1 1 1 1  S a n t a  M o n l c a  B o u l e v a r d
su i te  2 l  27
Los  Ange les  t  Ca l l fo rn ta  90025

At ten t ion :

SubJ ec  t :

Mr .  Kenne Re izes

BnvironDental AssessEent of Earrlson S tr€et-Lakefront

Properties 1n Oaktand, Ca].lfornla

INTRODUCAION

This  repor t  descr ibes  the  Phase I I  i l t ves t l -gaL lon  o f  poss lb le  hazardous

r,tasts contaEination on the 21 st and Harrison Streets proPgf !y_r" ._=-. 
_T:::_.--

oended- in 
"the 

Phase I Ietter reFcr.rt-.subEitted by Eng ineering-science (ES)

25 NoveEber 1986 and proposed ln a letter proposal dated 9 October 19A7 to

Ahnanson CoEmercial- DevelopDent Conpany.

The purpoEe of thls \,tork Ls to further characterlze the vertical and

lateral extent of subsurface l"raste oil contalol,nation tdentlf ied ln the

Phase I study, and to the the extent possible, detartrLne lf, the underground

storage tank responslble for the contanination stit l  exLsts underground'

The Phase I study l-s contalned ln Appendix A.

SIAE BACKGROU{D

.'
rhe property under study ln lhis report Ls one of tt 'o parc€ls that was

investlgated and identlf ied as Parcce]. B ln the Phase I study. fhe parcel

l s  bounded by  t ta r r i son  s t ree t  on  the  eas t ,  21s t  s t ree t  on  the  south ,  the

Ord\ray Bullding on the west, and 22nd Street on the north. The norlhern

portlon of ths parcel Ls presently us€d as a parking Ioti ttte southern

p o r t l o n  o f  t h e  p a r c e l  l ' E  l a n d s c a p e t t ,  \ ^ ' l t h  g r a s s  c o v e r i n g  E u c h  o f  t h e

grourd, shrubbery alang t].e northern and \restern borders, and sldevalks on

the  south  and eas t  s ldes  ad jacent  to  219t  and EaEt lson  s t ree tEr  resPec-

tivety. Thls lnvestlgatlon focused on the southern portlon of the Parcel,

partLcularly rt lth respeqt to the area tn the vlclnLty of the underground

l ras t€  o i l  s to rage tank  (see F tgures  1  and 2) .

^  suBsroranY or  rHF paFsoNs coRPon^f ioN
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6 NoveEber  1987
Page 2

M o s t o f t h e n e a r s u r f a c e E o l ] ' s ' w h i c h c o n g i E t s o f c l a y s ' s i l t s a n d

sand f i l l  mater la ls ,  have been pro found ly  a f fec ted  by  deve lopaent  s ince  the

turn of the century, lncluding constructlon of the nearby ordvay Buildlng

and grad lng  assoc ia te i l  v l th  landscap ing ,  so  tha t  i t  can  be  assuned tha t  the

s o i l s  n o  l o n g i e r  c o n s t l t u t e  n a t L v e  s o i l s .  I n  t h e  ' ' e s t e r n  h a l f  o f  t h e

parce l ,  the  near  sur face  so l l s  a re  under la ln  by  Ho locene a l luv ia l  so i l s  o f

the Temescal forDation, whlch conslsts -orJ.uariLy of €tlff sandy clays wlth

d l s c o n t l l u o u s  t a y e r s  o f  s a n d  a n d  g r a v e ] .  I n  t h e  e a s t e r n  h a l f  o f  t h e

parceL, the fl l l  roatertals are underlain by up to 15 feet of lake and tidal

flat sedLEents conslstlng of goft clays and silts' The Tenescal Foroatlon

1 s  u u d e r l a i n  b y  a p p r o x l m a t e l y  4 0  f e e t  o f  s a n  A n t o n i o  f o r E a t l o n  l t h i c h

general].y conslsts of very sttff to hard sandy to silty clays ith occa-

sional dense gravel Layers. This ls underlain by approxlmately 4O0 feet of

dense Alan0eda clay which overlLes rranclscan Beilrock '

By the early 19OO'3, much of the tidlal f lats and Earshes surrounding

the noEthwest portion of ].ake MerrLtt had been fi l led, and coEmerclal

deveropnent was taking p1ace. rn 1928 the Murphy BuLck Dealershlp ltas

built on the parcel, vlhich for the next four decades would operate as an

auto dealershiP. A 1'5oo-gal!.on rdaste oi1 storage tank buried beneath the

s i d e w a l k  w a s  a s s o c L a t e d  s i t h  t h e  d e a l e r s h i P .  T h e  s l t e  o f  t h a  o r d w a y

Buttaling lras ln Part occuPled by a car wash' which lncluded a gasoline

punping island and assocLated underground storage tanks' sonetittre bet! 'teen

1964 and 1972' the Murphy Bulck Dealership changed handls (to becooe known

as the Eerre;i grrl"k dealerEhlP) and the orilway ButldLng hlghrlse was buLtt

to the .rEst, By 1973 records Lndlcate that Herrera Bulck had been ' leooL-

ished,  the  l ,5oo-ga!Lon vas te  o i l  tank  beneath  the  s ldewalk  had been re -

moved and the area landrcaped with gtass and shrubbery. The history of the

s l te  i s  descr ibed ln  g rea ter  de ta l l  i .n  t t re  Phase I  repor t  (sse  Append ix  A l '

SITE CTIARACTERIZATION

ao obtain accuEate geologl'c l-oga and collect satop]-es of the subeurface

s o l l e ,  a  h a n d - h e t d '  g a s - d r l v e n  b o r e h o l e  s a E p l e r  w a s  e n p l o y e d '  I h l E

saEp]-t ng devlce operates by drlvlng 1-1,/4-inch steel Pipes l lned lt ith clean

brass tubes tnto ths ground which enablee the dlscrete saeplLng of soll

Earlp].es at deglred locations.

t"
:::

I
t-

I
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A  t o t a l  o f  e l g h t e e n  ( 1 8 )  b o r e h o l e s  n e r e

h1t  re fusa l  a t  a  dept t r  o f  be t l reen 1-1 , /2  fea l

vell as slnllar resul-ts in the Phase I study

so l id  oa ter Ia I ,  poss ib ly  a  concre te  E lab ,

parce l - .

bored-  E leven (  11  )  boreho les

and 2-1 /2  Eeet .  Th ls  fac t  as

lnd ica tes  tha t  there  ls  sooe

beneath  th ls  sec tLon o f  the

Seven (7 )  boreho les  nere  bored to  a  depth  o f  n lne  fee t  o r  more .  a l l

of these borehales vere bored imedtately north of the sidewalk adjacent to

21st Street and downgradlent of tbe underground storage tank. The l-ocatlon

of the underground storage tank was obtained fron o]-d blueprlnts of the

property. In the Phase I study, tr,to boreholes, WK-1A and WK-7 ' detected

\.raste oiI-contanina ted soil dovngradlent of the underground storage tank at

depths betveen 6 and 8 feet. The boreholes in thls study were Placed both

upgradient and dovngradient of WK-1A and $K-7 to Dore precisely charac-

te r lze  the  ver tLca l  and la te ra l  ex ten t  o f  con tan tna t ion .  f igure  2  shows

the locations of the boreholes froE both the Phase I stuCy and thls study.

No boreholes could be placed over the underground storage tank to

deterBine lf the tank sti l l  existE underground due to the locatlon of a

uti l i ty control box approxl.Bately one and one-half feet north of tha center

of the tank. californla state regrulatlons prevent dri lr lng lttthln ten feet

of buried eleetricaL l lnes, so lt ! 'as not posslble to place any exploratory

boreholes imedLately over the tank.

Three bo_f,eho1es lrere placed lt ithin 12 f,eet of the underground storage

t a n k  a n d  u p g i a d i e n t  o f  w K - t A .  T h e s e  v e r e :  . . A K - 7 '  A K - 1 0  a n g  A K - | 2 .

Borehole AK-7 was bored 
-to 

a depth of 12 feet; tt ie other t$ro' 9 feet. No

hydrocarbon odors vere detected ln any of these boreholes. In a]-f three' a

dark brown clay vas encountered in the upper 2 to 3 feet. fn boreholes

AK-7 and AK-1O a l ight brown sand and gravel f!11 Elxture vas observed

below 3 feet to the bottob of the bo!6holeE, vhl]-s In AK-12 a gravel' a

browl! sllty clay and a brown clay were observed below 3 feet.

Four boreholes vere bor€d downgradient of ItK-7 (vhlch hatt the hlghsst

concent ra t lon  o f  vas te  o I1  de tec ted  in  the  Phass  r  s tudy) '  Thess  vere '

f,roB upgradlent to doltogradlent: AK-18' AK-14, AK-6 and AK-17. AIt four

boreholes were bored to 9 feet and had hydrocarbon odo! dotected to soEe

degroe b€tween 6 and 9 feet; hoPever, borehole AK-l8r lthLch waE ths closast
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to  wK-7r  had the  s t ronges t  hydrocarbon odor .  Boreho le  AK-17 '  the  fa r thes t

and most dovngradlenl from the underground storage tank' had the least

notlceabte hydrocarbon odor. Complete borehole ].ogs are contai.ned in

Appendlx B.

ANALYTICAL RESULTS

SoiI saloples vere collected J.n clean brass tubes' one lnch in diaroeter

and slx lnches ln length. The tubes were sealed at both endE with a].uElnua

foll and capped with inert p].astic caps. The samplers vere Flaced In a

refrigef,ated cooler unti l delLvery to the Berkel'ey Es Laboratory- This

s a r 0 p l l n g  p r o t o c o L  i s  l n  a c c o r d a n c e  w L t h  E t a n d a r d s  e s t a b l l s h e d  b y  t h e

Department of Health servlces (DoHs) and the Regional vlater Quarlty contror

Board  (RWQCB) .

A  t o t a l  o f  f i v e  s a E p l e s  f r o E  f i v e  b o r e h o l e s  , e r e  c o l l e c t e d  a n d

analyzed for total petroleum hydrocarbons at depths whlch had the greatest

evLdence of hydrocarbon contaElnatl,on based on sDe]-l and appearanc€ ln the

fteld. The sanples were fron boreholes AK-6 (a coEposite of three sanples

taken be t \ teen 6  and 9  f€e t ) ,  AK-8  (sadp] .es  co l l .ec ted  a t  2  fee t '  lEoed ia te ly

over ry l .ng  the  concre te  s lab) ,  AK-14 (g  fee t ) ,  AK-17 (7 .5  fse t )  and AK-18

(7.5 feet). The saEples were analyzed by the Gas chroBatography./FlaEe

Ion iza t ion  Detec t lon  {Gc, /F ID)  l le thod '  wh ich  ldent i f ies  and guant l f les

cotspounds by . cooparlng the retentlve tLoe ranges of the analysis wi'th

standards of- Jrnown coEpoEitlou. For aLl the sanples collected' totaL

petroleu-E hydrocarbons were below ttre detectlon l lrnLt of 10 ppn (see Table

1) .  cha in  o f  cus tody  records  and ana ly t l ca l  resu l ts  a re  conta lned ln

Append ix  c .

TABLE 1

r
L SaEp].e

Iden t l  f l ca t l on

Type of
Sarople

Depth
(  f  t )

Total Petroleu.E
Bydrocarbon ( pln)

!

A K 6 - 6 .  5  , 7 .  5 ,  8 . 5
AK8-2 .  O
AKl d-8 . O
A K l 7 - 7 . 5
AKI  8 -7  -  5

coEposlte

dt  screte
dl.screte
dlscrete

6 . 5 - 8 . 5
2 . O
8 . 0

7 . 5

< 1 0
< l o
< t o
< l o
< 1 0

Ii
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coNcr.usIoNS

These conclusions are based on data and interpretatlons develope'l ln

the body of thls rsPort. ahe data analyzecl vere collected by Englneerlng-

sc ience on  18  Noveuber  1986 and 28  Novenber  l9B7 '  These conc lus lons  w l l l

address the prlEary concerns of thls study, that isl lthether the under-

groUqd storage talJk 1s stilL pre seg!-lg3:gg1r and to vhat extent there

has been lraste oi]. contaltrLnatlon on the 21st and Harrlgon Strsats property'

A t o t a l o f e i g h t e e n b o r e h o l e s \ ' e r e b o r e d . T h e g e o l . o g y a n d h y f t r o -

geotogic conditlons encountered durlng borlng operations ltere consistent

wlth \rha t L'as found in the Phase I rePort: the project site ls underlaln

by generaLly rqedtun stiff to stlff si lts and cLay fl l ' I  naterlals; the vater

].evel \,ras approxiBatery 6 feet tn tbe boreholes at the tiEe of drirl lng'

Eleven boreholes htt a concrete slab at a depth of 2 feet suggestlng that a

concrete slab underl-les Euch of the parcel.

M€asurenents taken f,rom olal blueDrtnts lndlcate that the underqround

lon  o f  4  fee t

center  wo ted t  i n t o  2 1 E t  S t r e e t ,  8 l feet etest

of the ordeay proPerty l ine. fhe blueprlnts show the tank parallel \t i th

and underlying the stdewalk on the blueprlnts; ho\tever' accordlng to verbal

connunlcatlon lrith long-time reEldsnts, 21st Street was lt idened in the

early 19?otsr h'hlch would acqount f,or the tank partially underlylng the

s t ree t  a t  t -h is  t ine  -

Saaples collected froo boreholeE l-ocatsd both uPgradient and dovn-

gradlent of the undetground storage tank lndicate that relatlvely Dinor

concentratlons of hydrocarbon contamination exlsts Ln an area conflned to

beteeen 10 to 60 feet alovngradlent of the tank and betseen 6 and 9 feet Ln

depth. AII saEples analyzed' vhlch were selected froE locatlons wLth the

greatest evidence of hydrocarbon contamlnatLon, had concentrations belorr

detectlon l lEits for total I)etroleuD hydrocarbons '

tank vas ly

Ig.Eg.4.!he sandy fll]. notsd tn borahotes AK-7 and AK-10 are the type of

in

ln
fL].]. co@on to a backfl l].ed excavatl 'on- No hydrocaEbon odors were noted

the

these ft l l  materlals as ltould be €xpected given that the tank was stl l l

l
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f 
irt...- aleo, the location of the underground utlltty control uox fnreaf- 

)

{aterf 
overlytng the tank, coupled wlth evldence of road wldanlng }thlch took 

t

lrelace 
indicate the tank would have lrost likely been renoved at that tine. 

J

RECOMI'TENDAfIONS

solts contaoinated with hyalrocarbon concefltratlon above 100 pgil

should be excavated and tEeated and/or dl-sPosed of to a class I

hazardous waste tandfll l  by a state of callfornla certlf led

hazardous waste haular. Thls would be accoEplished durlng the

lnit laL constructlon phase. Durlng thLs phase Lt should be

verif led that the underground storage tank has been reBoved.

ES reconBends lnstallation of one groundrrater qeI1 to Eonitor
{t

for fuel hydrocarbons. 
'TL19--Se1rId 

b9--ln*9 rlgd at the coBple-

tion of the project construction pft".".f The Regional l ' fater

I i ontrol Board recoonends the instal].atLon of a ground-

'waEer lon exceeds 100 ppo

tgqalbldlrscarbcs.

t{K-7 .

350 ppo lraste oit vas lndLcated ln sample

It has been a pleasure to provlde Ahianson coEl0erclal D€velopnent

conpany with the requested technlcal services. If you have any ques-

tions regardlng thls subnlttal ' please call.

Very truly yours,

U"r/A-9"/"4
Wayne Hauck
Pro jec t  Manager

Doa--M.1JW
D.  B-  Mccu l la r '  R .G.
Senior i lydrogeologtst

f'
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ES ENG INE :a  tNG -  SCr  E l lC€

CLIENT n}r-rian so. n.' '.r^p-"r
2 ls t  & Harr ison Streets

LOCATTON oakland,  ca l  i forn ia

9416 28 October  1987

G  E O L O G I S T  
I { .  H A U C K

Vr 'ELL CONSTFUCTION

EXP L  ANATION

I  Wa te r  l eve l  du r i ng  d r i l l l nq

TEST HOLE Nu M B ER -4x_6

DRILLER

D R I L L I N G  M E T H O D l land Held Driver

1 . 2 5 "
HOIE D IA I,t ETE R

LiTi toLOG Y D E S C F  I P T I O N

DAPJ( BROvnl CLAY (CL) , medrlrjil

s t i f f ,  mo is t ,  abundan i
gEaveI  f ragments ,  no  odor

BROI4N Sti,TY. C-!,AY (CL) , medr-ur

sti i i  r I iroi st .

DARK BP,oltN CLAIEY SAI{D (SC) '
med lum s t i f f  ,  very  mo is i

DARK BROTN CTAYEY SAND (SC) ,
verY 1;ets, }lydrocarbon oi(

@  7 , O r .

GREEN CLAY (CL )  ,  S t i f f ,  MOr .S

abundant argular grave 1

gments  @ 8 ' . - -

o! Borehole

Fu

:

2

uJ

)

4

B3.ttom

-  Con tac l  l dashed  whe re  apq ro r ima lo )

I  l - oca t i on  o l  sA r r rP le

I landdrj.ven Sampling
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CLIENT Ahrnanson Development

2 ls t  &  t ta r r i son  St ree  Ls

LOCATION oak l  ahd e . t  i  f ^ rn i  a

D A T E
28 oc iober  19  87

G  E O L O G I S T

WELL CONSTRUCTION

TEST HOLE NU MBER

gql lggp Handdr iven Sampl  i rq

DB1LLING METHOD_Hand HeLi  Dr iver

HOLE DIAi t , lETER 1 . 2 5 "

L I T H O L O G Y D E S C R I P i : ] I i

DARK BROh\ I  CLAY( : i ) ,  gL i f i ,

mo is t .  some ? :a t /e l  f  rag i i le :

no odor -
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BROVJN CLAY (CL)

occasional'
uP -Lo 3/4" I

, :.rediurn siiii

:::I ' , iragrnen:s
:-l ci.or -

I
i".

BRo!'lN SAND (sc) , vexy sti i i

cJ.ay, sand a-':: grave} i i ' i :

tu re ,  b r ick  : ragnents

ina ica ie  f r ! :  na ter ia l ,

v e r y  r ' r e !  G  6 . 5 r .
i

t ,

i

t '

L

li
Ei
N .

,
I

i.",

I ;
I
L

I

FRoWN SAND (SC) , verY

mois t ,  some angu lar rock

f ragments, incas-L, no oc'c

EXPLANATION

I  W e te r  l eve l  du r i ng d r i l l l n g

Botlom of Borehole

-  Con lac t  ( aas f reO  * r t r e re  a r l i c l i r na lo )

I  Locn t i on  o l  sa tnp le



ES E$G rN  E  ER ING -  SC I  ENCC

CLIENT Ahmanson DeveloPnent
.  2 ls t  & Harr ison Streets

LOCATION Oak land.  Ca l i fo rn ia

DATE 28 Ocrober  19 8?

W E L L  C O N S T R U C T I O N

G E O L O G I S T  t n  H : , ' r r :  H O L E  O I A M E T E F r . 25 "

TEST HOLE NU AIEER F.K-IO

nt r i t  tFF l  Handdr iven  S-p l i "g_

DRILLI I ' IG METHOO Hand lleld Driver

L I I  H O L O G ' / D E S C R I P I . : : I

COiICP3TE

DART. BROWN ORGA}i !C CLAY(OT),
so i t ,  mo j -s t ,  occas iona l  rc
fragments including brick.

LiGl{T BROI4N SILT'I CIAY (CL) ,
s i : f f ,  f i r o i s l ,  : . c  odo r .

!tc:{T BROi'rN Sll, i j  ctAY (ct) , ' j :
s t i i f .  mo is t ,  : ie l l  sor ted
p  Y . p n l -  f r l r  . r . : : - i r r n ^ l  I o C j

i ragments .

Boi-.on of Borehole

Con lac l  I  dashed  v /hg re  ap l f r x i n ra to )

l .  ocf l  t ior! ol snDlplo

)

o
-
o
G
(9

t
t-:

I

i..

I
L

{
L

t
i
E

I
EXPLANATION

-L  Wa le r  l evo l  du r i  ng d  r i  l l l  n g
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I

I

ES ENGIN  E  ER l r l c  -  sc lENc€

C L I E N T l \hmanson Development TEST HOLE NUMBER Ay,- 12

LOCATIO N

2Is t  a rd  l la r r i son  St ree ts

Oak land.  Ca l i fo rn ia

28 october 1987DATE DRILLING } , {ETHOOHand HeId Driver

G  E O L O G I S T
l ,r. Hauck

WELL CONSTRUCTION

EXPLANATION

I  W a l e r  l e v 6 l  d u r i n g  d r i l l l n g

O R ILLEF Handdriven SarPlj"ng

H O L E  D I A M E T E S l . 2 5 "

L I T H O L O G Y

CLAY & GRAVEL (C.,
h a 6 i c  r l n  + ^  

. j

U E 5 ( - i I T  ' .  J I \

BLACK ORGA},IIC SO:L (PT) ,  
_!CD:-:

- - i  c i -l r !A \ - l \  u lJAr  \L ! . ,  !  5Lr r r

l inonite mot'. ies, solne a-r.;
sald a:rd gravei f .ragr,re:t-.s,
no oalor.

I.lO RECOVERYul
o

c.
l

o
2
l
o
ct
(9

9rav9 -

o

IO

NO RECOVER!

EROhrl,r srLTY CLAY (Ct) , stl- if ,
mot tLea gray .  no  odor .

NO RECOVERI

BRO!,r.. i CLAY (Ci,) , :: i f f r ;! ' .o:s:
occasional rocli fragne:ris
no  odor  excep i  Poss iD le ' j '
sl ight Hydrocarbon odor [=

Bottom of Boreho'ie

C o n t a c t  (  < , a s h e d  r v h e r e  a p : ' : a r i m a l 6 )

L o c a l i o n  o l  s e m p l e



ES ENG I  r . r g :A  l r /G  -  SC I€NCE

CL IE NT

LOCATION

?\bnan son D\eve Iopment T E S T  H O L E  N U  M B E A Ait- I4

DPILLE F Hardd,riven Sanpl lrq

DRILL ING METHODHand Heli Driver

21s t  &  Har r ison  St ree ts
oakl-and. California

28 October  1987DATE

WELL CONSTRUCTION

HOi.E DIAh4 ETEB

.- iiHOLO G Y

.  W-  Hauck ! . 2 5 "G E O L O G I S T

E
l

a

=
o
G

DES CR lPT i - l l . l

NO RECOVERY

DARK BROWN CLAY (Ci) , s'.iff ,
moist, sorne rock fragments
no odor.

DARK GFE.Y SIITY ::AT (CL) , VC:
rno is i .  n red iun  s - . i f  i ,  s l rg . '
hydrocarbon ocr r  G 6 ' ,
occas j.onaL rock fragrrents.

g rav  @
carbon
8 '  -  9 ,

S:ITY C.AY (c!.) , s-' i
. ^ i l  + , - - n <  I  i c h r e -

8.5 '  ,  s : rong i i i ' d ro -
odor .  espe i ia iJ -y  G

Bottom of

E X P  L A  N A T I O N

-I-  lYalef  lev€l  dur ing

-  Con lac t  ( dashed  y /he re  app ; r x i r na te i

I  Loca t i on  o l  samp led r i  l l l .n9
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ES €NG|N  E  EP  rNC -SC lE f . lCE

C L I E N T Ahmalson Development T E S T  H O L E  N U  M B E R AK_]7

DRILL€R Handdriven Sampiinq

ORILLING I , IETHOD Hand H€1d Dr.ive r

L OCATIO N

2lst  & Harr ison st reets
Oakland.  Cal i forn ia

28 October  1.987DATE

tt, Hauck r . 25 "
G E OLOG IST

WELL CONSTRUCTION

HOLE D IA I . I :TE R

L ITHOLO G Y D E S C R I P i i N

D.I-RX BROI.IN-EROIIN SILTY
- a . l i  r r m  c l - i  f  + - c :  i  f  f

cLi.Y (cr

()

=
a NO

z
l

ci
(f

D.qRK GFAY Ci,AY (C-r; , meciu.. sc:
m n i  c t - w e r u  l n . r i : i  h - . ' . r : :

mot t les  upper  : r .

GPSY SI],TY CI,AY (G) , mois:, s(
med i rm s t i f  i .  : : ' /d rocar5on
o c t o r  { g  / - ) '  -  : . U  .

Be comes creen-Gra,.' e 8.5 '

Botton of Eirehole

Con lac t  (  dashed  whe re  apa :s r ima le l

. Loca i  i on  o l  samp l?  .

EXPLANATION

I  W a le t  l eve l  du r i ng d  r i  l l l r r g



ES ENG | | r  E  EF  rNC -  SC I

at l trNrT Ahmanson Deve lopmenl

Jls t  & Harr ison Streets
oak land,  Ca l i f  o rn . r -a

L \J LA I IT-.J I\

DATE 28 October  l9B7

G E OLOG IST

TEST HOLE NU M8 ER

D R I L L E R sanddriven sampling

D R I L L I N G  M E T H O DHand HeId  Dr ivd  r

1 . 2 5 "
! t  ^ Hauck HOLE DIA I /  ETER

L I T H O L O G  YV,/E LL CONSTRUCTIOI.I

c

D E S C B I P T I C i ,

BRol{N sAND (SC) , sti: i . contai. ')
g rave l  f ragments  (Poss ib ly

t i l l  na ter ia l )  .  ro  odor .

NO R.ECOVES,Y

D!L7,K BRO'.IN CL.qYEY
:ned ium s t i f f ,
io gdgr .

moist, crunbl

NO RECOVERY

D:.r?:i GR-AY Srr,T (CL) , sof t, ve:
rircist, occasionai sma!.l ror
fragments, stror,E Hydr.ocarl
s i re l l .

cneflcnreN cr-ev-I cllTri-e aium- 
-

s-.iff , strong Hydrocarbon s

Bofton of Borehoie

EXPLANATION

I  Wa te r  l e l s t  du r i ng  d r i l l l ng

C o n l a c t  I  d a s h e d  w h e r e  a p p r o r i i i a l o )

L o c t l i o ' \  o l  s ; r o l p l l }I
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E S  e p c  t n  e  e  a t x c . s c t  E  N c  €

CLIE NT I.IIP TEST HOLE NUMBEB

LO CATIO N 2 ls t /  Har r ison ,  Oak land. DRILLER I landriven

DATE I  I  / ' I  8 , /86 DRILLING METHOD

G E O L O G I S T DBI,I HOLE DIAMETER

LITHO LO G Y

1 "

BORING LOCATION

F

LU
lr-

O E S C R I P T I O N

DK BROl.lt l  ORGANIC SILT and
SILTY CLAY (OL) nediun stiff
s l igh t ly  mo is t f  n inor  med.
grained quartz sand and sand
Ienses  ( I t  b rn ,  f ine .  angu la .
to  subrnd)  abundan l  o rgan ic
mater ia ls .

DK BRO'.IN SILTY CLAT (CL}

ned iun  s t i f i ,  mo j .sL ,  mi lo r  f
"Lo rnedirun grained s:bangular

Di( BROI4N SILTY CLAY (CiI)

s o f t ,  v e r y  m o i s t ,  p l a s L i c ,
minor  f ine  sand,  abu ldan t
sca t te red  l inon i te .

-GRAY SILTY CL.\!  (CH)

!,r ith mottled broi,m stains, a
b lack  s ta ins ,  so f t ,  very  mo i
scattered l imonite, iIoDERATE
TO STRONG ODOR.O' HIDROCARBO

YELLOII_BROI'N SILTY CL\Y (CH)
-  
even co lo ra t ion ,  so f t ,  mo is t
rn inor  f ine  b lack  c las ts .

u,

l

o
f

&

B

llj
@

F

tll
o

F
(D

U)

c!

HARRISON

@,

EXPLANATION

v  wa ts r  l oYs l  du r l no  d r i l l t no

Sample taken
f rom ad jacent
b6!eho1e-I.lK- lA
after compfeting
p i lo t  ho le  lo9 .

- *n' ,". ,  (dashod wh6ro 
"ppro*t-"t"1

I  Loca l t on .o l  samp  I  o

iiiiirirtrlrlrii
11' t1t1 l
l l i t1111
Ll]-| tJ ..r

SUSPECTED
TANK SITE
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f
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ES Exc  t r r  e  e  n t t i c ' sc lE  f l cE

LOCATIO

G E O L O G I S T

tsORIliC LOCATION

,EXP LANATION

:Z  Wa l€ r  l ovo l  du . i ng  d r i l l l ng

TEST HOLE NU MBEF

O R  I L L E R

ORILL ING METHOD

HOLE DIAMETEB

LITHOLOGY DES CRIPT IO N

DATE

uJ()

l

YELLOI,I TO GR-EEN_BiCiiii
S ILTY CL\Y (C i )  ied iu jn  : ! ! .n ,
mo is ! ,  rn inor  i r ra  sand \ t ! - .h

s c a t t e r e d  b f a c k  c l a s t s .

YELLOI{ BRN SILTY CLAY (CH)

s t i f f ,  rno is t ,  r ' r inor  f ine  sar

NO ODOR.

oFANGE-BROi,tli 61-:-i lcH)
_ : _ ^ - : r n e  b t a

LIGHT GREET{_BRO;ii{ .!AY
( C H )  , s t i i i ,  ! e s s  m o i s t u r e ,

minor  f rne  sa l< i ,  no  odor .

-  Con tac l  ( dashsd  whe ,€  app ro t lma to t

I  Loca t l on  o l  sEmp l6
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E S  E N G r N E E R I N G  s c t €  H c €

CLIENT I{ IP

LOCATION 2 Is t l l i a r r i son ,  Oak land

G EOLO G IST DB:.i

BORTNG LOCATION

HABRISON

5

EXP LANATION

Y wa t€ .  l ovo l  du r i ng  d r i l t l nq

TEST HOLE NUMEER l,lK-2

DRILLER i iandr iven

DRILL ING .METHOD

HOI-E DIAMETEE

LITHO i-O G Y D ES CR IP TION

D.:( BROi;iJ ORGANIC SOIL (PT }
q i -  i  ; ;  n r u  1  ̂ i m ' ,  c ^  i  I

,  _ _ * . . ,  _ _  _ - . i n I n . J :

angular g rave I

Di( BROiN ORGANIC SILT and
SILTY CLAY (OL) , rned ium s t i  i i
s l igh t ly  mo is t ,sca t te red
iimonite

D:< BROI.AI SILTY CLAY (CL)
- ^ A  - !  r  ^ -  - - . 1  r , , / - .

:ocke is  o f  i ine  l t ,  b rn .  sa . * . :
; ino :  angu lar  g rave l  anc
iebr !s  ( r r i ck  )

sI:fY ( Y ELiOh'-BROrn'I ) GRAVEL
icRAY)  (c i1 ) , Ioose.  no is -L ,
angu.Lar, probabf,y construct:
: i l l  o r  " I i f t l '

YELi,Otl-BROIlll to GREEN-GRAY
CLAY (cH)  ,  mot t led ,  ned s t i ! :
no is t .  m inor  f ine  b lack  c lae
no odor .

BROI.I"N-GREEN SILTY CLAY
( c H ) ,  n e d .  s t i f f ,  m o i s t ,  r e :
ar-rgular gtraveI, (engineereg
i _ i 1 l ? )

YELI.oW- BROWN SILTY-CLAY (CH)

medium s t i f f ,  mo is t ,  m inor
sca t te red  l imon i te  and f  ine
b lack  c las ts .

Contacl (d8shed r,,hsra rpProxlmate )

Loca t l on  o l  samp lo

l!

t-
a

a

c{

ul

l

o

l

rt

I

UJ
o

B

LU
o
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ES EN6rN  E  E  B rN6 .sc tE  NcE

CLIENT TEST HOLE NU MBER wK-2

DR ILLE R

DRILL ING METHOD

HOLE DIA N4ETEB

L I T H O L O G Y

LOCATION

DATE

GEOLOGIST

BORIITC LCC-\TIO).]

EXP LANATION

Y Wat€ r  l ovs l  du . i  ng

l.ll I
o l
< l
E ( i

l-:
I

c l

; r- t
I

)10

D E S C R I P T i O N

Y ELLO|?-TO-C REEN - : :-,tvl'i
q T  r . . i 1 Y  a T . t r Y  l a i . )  < i i ; i  - ! : e : . - .

s i l t y  becoming sand ier  7 .3  :
I  fee t ,  m inor :  sca t te red
l-inonite (no odors )

YELIOI'I-BRO'.'N SANDY SILT
r 0 ! /  ,  - v r  L ,  n r v r : ! ,

unconso lodated ,  f ine  sand=z.
(no odors )

?ELIOi;-9ROttii S !L:: S-i:it
( s i i ) ,  : i n e  s a n s  = 7 : + ,  c ! e . - - .

odors .

d r i l l i ng - Contact {dashsd whe.€ appro matel

I  Locatlon ot gsrnpl6
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E S  e  N c t N E e  n r x c  s c t E  N c  E

CLIENT

LOCATIO N 2 ls t / l la r r i son ,  oak land D R I L L E R

Lr/ L8/86

I  t5 |  h\JL t r NUMBER wK_ 3

Handriven

DFILL ING METHOD

H O L E  D I A M E T E R

DATE

G E O L O G I S T , DBil

BORII.IG LOCATIO}I

HARHISON

EXPLANATION

Y Wat6 r  l ovo l  du r i ng  d r i l l l nq

LITHOLO G Y D ES CR IP TION

.E
f

o
z
l

B

lu
@

a

U'

c!

DK ;?OI,JN ORGA"\IC SOIL (Pt.)
c .  ' :  i  F  . : l  F \ '  I  ^ > - , : ,  c ^  i  I,  - - _ . . .  - - - - ,  i n l n

a.,;ular gravel

DK BROWN ORGANIC SILT AND
SIiTY CLAY (oL), medium sti
s ! . igh t ly  mo is t ,  sca t te red
l i i roniLe

DK ::.CWN SILTY CL:.Y (CL)

n : :c r  pockets  o :  f ine  ] igh i
b:c'.*n sand. nin:r angular

LIGiiT ORANGE SIL-1i

G?, IVEL (G ) ,  loose.  mo is" . ,
angu lar .

.:SSOLUTE RES]SIANCE
A T  2 - 5  f e e :
(no concre-.e on tip, :-

metal so..r.-rds . ent j.r€

area vib:ated vrhen
hammere<i)

-  Con tac t  bashec l  wh6 ro  app rox lma to l

I  Loca t l on  a f  samPte

@

1 r '
w K - 3 ' ,



E S  E x c  r N  E  E R T N G - s c r € N c E

CLIENT III P

L O C A T I O N  2 I s t / H a r r i  s o n  -  o e k t . n a

DATE TTl18/86

GEOLOGIST qBI l

BORING LOCATION

HARRISON

EXPLANANON

! l  Wd ts ,  l 6vo l  du r l ng  d r i l l l ng

T t rqT  HN I  t r  N I  IMRFR WK-4

D R  I L L E R Handriven

DRILL ING METHOD

HOLE DIAMETER

L I T H O L O G Y D ES CRIP TION

BLACK CRGANIC SOIL  (F t ) ,  ned.

DK BROi.iN SILTY CL}.Y (CL)
s t i f f  ,  s l igh- . l y  r , ro is i ,
cons is tenL

GR:EN-.:RAY SILTY CL.4Y
( C L ) ,  m e d  s t i f f .  r n o i s l ,

abundant  inc fus ions  ( .125t )
angu iar  g rave l ,  b r ick .

1 "

UJ

u-
q,
l

<J)

6

c!

ABSO],UTE RESIST}.NCE
a t  3 . 5  f e e i

Con taq t  gashod  wh6 .e  app rox lma i s  l

Lgcattof l  ol  samplo

I

B .  O .  B .
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ES eNc t t r re  n txG 'sc lE  NcE

WIP
CLIENT

LOCATION 2ls t lHarr ison Oakland

DATE Lr/LA/86

G EO LO GIST

BORING LOCATION

HARRISON

TEST HOLE NU MBER

D R I L L E R Handr iven

DBILL ING METHOD

HOLE DIA  METEB

LITHOLOGY DES CFI  IPTIOi i

S O I L  ( P T ] . i A

F
<l)

a

c{

u,

d
l

o
z
l

c l - i  F f  . : l r v  l - ^ n c ^ i  
_

ri i  ;ROIIN-BLACK ORG:JJIC SIL?

Ai.lD SILTY CLAY (!11) !ied. sii
sl ightly moist, r-. i.nor angula
grave] . .

LIGHT BROI"IN SILTY CIAY (CL)
s e d  e t i  f f  r n n i  s -  .  m i  n o r

anguLar  sand anc  ; ra ' i - ' i
(= l-ot combined)

Gf-}-:. SILTY (LT BF{.; 3;,:...I=:
-  -  - - - l  a :\ \ J t1 , /  ru ( ,sE

L!G!iT BRO!;N SILTY :-- 'AY
(CL)  ,  med,  s t i f f  .  . - ro is i ,  angu

Eriave I and occasiona: deDrls
(br ick .p las te r .  : ' o r ie r  )

EX P  LANATION

:f Waior lev6l durl  ng

i,ECOVERY
(probably due -Lc 

araYei
€ r ]  I i h d  i n  h a l - l

-  Con tac t  bashed  whg re  app rox lma lo ,

I  Loca t l on  o l  ssmp le

llliliilriiii
ririiiiliriii

I
w K - 5

dri l l l  ng



I
I

F'
5

t '

!,

!

l-

s
Ar

E S  € N G I N E E R T N C . S C I E N C E

r,1K-6
CLIENT I , I IP

LO CATIO N 2 l -s t lHar r ison .  Oak land

DATE rr/ 18/46

G EO LOG IST

BORING LOCATION

HARRISON

o

TEST HOLE NUMEER

Handr ivenD R I L L E R

DRILL ING METHOD

HOLE DIAMETEB

LITHOLOGY

trl

E
l

D E S C F I I P T I O N

c i - i  i f  i r _ . r  t - - n : ^ i  I

DK-tsROin'l ORGANIC SILT AND SIL:
CIAY (OL)  rned,  s t i f f ,  s l iE i r i
no is t .  m inor  angu lar  g rave ! . ,

BROVIN-GRAY SILTY-SANDY GRAVTL
(Gf t )  , loose ,mo is i .  assor te i

n ix tu re
YELIOI.I_BROWN SILTY SAN'D ( SN:)

..:nconsol idated..rcisi , i ine
- - e  i  n a r i  , . , p  1  I  e . r i p ^  s a n d  - . i :

* 3 0 ?  s i l t  ( e n g r : r e e l e d  f i - -

YEr-LOll BROl.tl'l CLAYEY SIND
( s c )  ,  n e d .  s t i f i r  t n o ! s t '
scattered l imoniie

As arove w/rninor angular grav

F

a
o
z.
f,

E

iio RtcovERy

YELIOI{ BROWN
GR1VEL (GH)

YELLOII-B RO!.NN

h,-r FICOVERY

YELLOW-BROWN
(cP)  loose,

SILTT, SANDY
loose,  mo is t

SILTY CLAY (C!)

mois i ,  no  odors

SANDY GRAVEL
mois t ,  no  adors

EXP LANA'TlON

v Wal€r  lovo l  dur l  no - Contacl

I  Loca t l on

6ashed  who rg  aPP .ox lma te  )

o l  s a m p l d .

d d l l l n O
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f$  r r rc  rx  e  e  a t t rc -sc l  ENc E

CLIENT TEST HOLE NU N4BER wK-6

D B I L L E R :

DRILL ING METHOD

HOLE DIAMETER

L I T H O L O G Y DESCBIPT ION

LOCATIO

DATE

GEOLOGIST

ul
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CLIENT TEST HOLE NUMEERwK-7

LO CATIO N DRILLER

DATE DRILL ING METHOO

/ :  Falt  r ' \ / : te r HOLE DIAMETER

LITHOLOGY O E S C R I P T I C N

vr/mottled bro"ii. sia.ini:rg,mer
s'. if f , very i iroisi, STRONG
HYDROCARBON ODOR

GREEN-BROI,TN CLAY (CL) MEd

sEi f f ,  mo is t ,  sL igh t  Hc  ODO:

GREEN-BROI^IN CLF-Y (CL) ned.
s t i f f  ,  mo is t ,  i :O ODOR
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CLIENT H I P

LOCATION 22ndlvAl-pEz,OAKIANp

DATE rr/ lB/46

G  E O  L O G  I S T

na l l  l t rF l  H  r r i nRT \ r - \ !

TEST HOLE NUMEEHI.JK- 8

D R I L L I N G  M E T H O D

H O L E  D I A M E T E R

RING LOCATIONBO

)

L ITHOLOGY D E S C R I P T I O N

ASPS:. iT PAVIJIE}:T

.1GGR;GATE B.:.SEVALDEZ

EXPLANANON

V Wat€ r  l ov6 l  du r i no  d r i l l l no
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ELLOit-BROlr. '>i SANDY SILT (l ' l l),

ned .  s t i i i ,  s l iEh t ly  mo is t ,
n  20r  f ine  sand

LIGHT BRO!{N SILTY CLAY (CL)

s i i f f ,  nc ls t ,  in inor  l imon i te
and scat-.g.red i lne .olack cla

GH? BROIIN CLAYEY STI!
' ( i i i , ) ,  f r iab le ,  d ry ,  n inor  rc

( i ree  nearby)  .  n ino= sca t te r -
i.rne clack c].asis

ctir 3!.owN CLAYEY SILI (!.!!)

i.r:-abLe -'c sof t. sl igh-Lly n(
inc reas ing  c lay  conten t

GHT BROt,lN SILT, (i. iL) loose,<i:
very  c ! -ean.

LIGH? BROI,TN CLAYEY SI.LT (I4L)

m c J r  s L - L r ! ,  m ( ) l . s  ! ,  s s a E E e f e i

l i",ronite, very clean

HARRIS

IGHT BROWN CI.AYEY
f r iab le ,  mo is t ,
f inonite and qtz
c lean.  no  odors

SILT (ML)

rare sCatte:
sand, very

-  Con tec t  oashed  wbe .e  app rox lma to )

I  Loca t l on  o l  gamp lo

K  - 8
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CLIENT TEST HOLE NU MBEB

LOCATION DBILLER

DATE DF ILL ING METHOD

HOLE DIAMETERGEOLOGIST

EXPLANATION

Y

LITHO LOG Y DES CR IPTION

l-

tlr

LIGiiT BP.O!N{ CLAYEY SILT (}IL).

s i i f  f  ,  ; o o i s L ,  r a r e  s c a t L e I e ' j
L imon i te  and f ine  sand.

L]GiIT BROI.IN SIL1IY CLAY ICL)
s- .5 - f  f  ,  mo is t ,  ra . re  sca t te rea
Limonite and fine sanil

GHT BROIIN SANDY CLAYDY SILT
- ' 'rndant

t r . r L ,  ,  s L r ! ! ,

l lmon i te .  sca t te red  course  :
LIGHT OR.ANGE-BROI,IN SANDY

'  t t rv rS  i  '

a-aundant scattered l. irnori".e,
coarse  sand an i  g rave i .

.!.IGiiT ORAT{G i-B ROIIN CLTYEY
sr l t  ( i . i l . )  s t i f f ,  mo is t ,
abundant scaitered f irnonite
f ine  b lack  c las i  s .

IGH? BRO}Iti CLAYEY, SANDY
si l t  ( l l l )  i r iab le ,  mo is  t ,
abundant scattered l inonite
and course  sand.

- Conlsqt {alashecl wh6ro approx!malo)
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ANATYTICAI RESUI,TS
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Thermo Analytical Inc

TMNERG
l4OO West 53rd Street
Suite 460

Enerwi e. CA94608.?946

t4t5) 652-2300

E n g i n e e r i n g  S c i e n c e
6 0 0  B a n c r o f t  l {  a y
B e r k e I e y ,  C A  9 4 7 1 0

A t  t e n t i o n :  D a n  M c C u I l a r

- P r o c e d u r e :

==F ,l
3 E=E, 'E I

S i te  Loca t i on :  l f i p  f , a i se r

RE :  Th ree  (3 )  so i f  sanp les  subn i t t ed  on  Novenbe r  18 ,  1986  f o r
rush  t o ta l  b . yd roca rbon  response  ana l ys i s l  a l so  t h ree  (3 )  samp les
fo r  was te  o i l  aua l ys i s .

T h e  s a m p l e s  a r e  a n a l y z e d  f o r  t o t a l  h y d r o c a r b o n

r esponse  by  f o l l ow ing  t he  ue thod  desc r i bed  i a  A t t achnen t  2 ,
Ana l y t i ca l  P rocedu res  f o r  Fue I  l eak  I nves t i da t i ons .  The  sanp les
a re  concen t ra ted  on  a  Tekna r  LSC-2  au tona t i c  saDP le  concen t ra to r
p r i o r  t o  i n j ec t i on  i n to  a  gas  ch rona tog rapb  f i t t ed  w i t h  a  f l ane

The  resu l t s  a re  summar i zed  i u

Novenbe r  2 l '  I 986
Repor t  *9?  14

the  t ab le  be fo r+ :

Concen t ra t i on  (ng l kg )  |
I {ASTE OItr  TOTAL HYDROCARBON

79  3 .5

ND( l? )  r .4

350  i l n (1 )

o f  de tec t ion  i s  in  (  )  '

' I

l
r-
L

'.i

e".

i o n i z a t i o n  d e t e c t o r , Quan t i t a t i on  i s  pe r f o rned ,  as  t o taL
hyd roca rbon  resPonse '  aga ins t  known  concen t ra t i ons  o f  hep tane -
i sooc tane  (55 /45 ) .  The  l i n i t  o f  de tec t i on  f o r  t h i s  ne tbod  o f
ana l ys i s  i s  one  pa r t  pe r  n i l l i on  (ng / k i l .

The  sanp les  a re  ana l yzed  f o r  was te  o i l  by  f o l l ow ing  a  no { i f i ed
EPA Me thod  3510  ex t rac t i on  p rocedu re .  The  sanp les  a re  ex t rac ted
th ree  (3 )  t i r es  w i t h  hexane .  ?he  so l ven t  i s  r enoved  f r on  t he
conb ined  ex t rac t s  and  ca rbon  d i su l f i de  i s  added .  The  so lu t i on  i s
i n j ec ted  i n to  a  gas  cb rona tog raph  f i t t ed  w i t h  a  f l aoe  i oa i za t i on
de tec to r .  Quan t i t a t i on  i s  pe r f o rued ,  as  t o ta l  hyd roca rbon
response ,  aga ins t  a  so lu t i oo  made  f r ou  a  known  concen t ra t i on  o f
l i gh t  aach ine  o i l .  The  l i u i t  o f  de tec t i oa  f o r  t h i s  ne thod  o f
ana l ys i s  i s  seveD teen  pa r t s  pe r  D i l l i on  (ng l kS )  -

-TMA/ERG 
*

.  9714 - l

97t4-2

9714 -3

CL IENT ID

l l .K -1a ,6

Id8.-7 , 7t

I
&i-

L
I

W E

N D  =  N o n e  d e t  e c t e d .

S u b n i t t e d  b y :

7 r  7 .5

The  l i n i t

V""4^-2 07"--
Rober t  B .  t r I ay
Manage r ,  O rgan i cs  Depa r toen t


