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INTRODUfiION

This rcport summarizcs thc r€sults of Harding Lawson Associatcs' (HLA) 
, .

initial invcstigation of gasotitrc lcakagc from uodcrground storagc tanks locatcd

oear llth atrd Wcbstcr Strccts ia thc Chinatown Rcdcvclopmcnt Project Arca of

Oakland. Thc purposc of our invcstigatiou '#as to cvaluatc thc vcrtical extcut of

gasoline in soil bclow thc formcr tank locations atrd whcthcr lcakagc has impacted

ground y/atcr. The scope of our serviccs, as outlincd in our revised proposal to the

City of Oakland Dcpartment of Public Works, dated May 8' 1987, was to drill t"o

test borings, complete one of thc borings as a grould-water mooitoring well'

analyze soil samples for gasoline, and preparc a rcport summarizing our findings'

Backsround

HLA provided obscrvation, sampling, and chemical analysis services during

reEoval of four uudcrground storagc tanks from below thc sidewalk area on l lth

Strect just v,'est of Webstcr Strcct (Plate l). The results of obscrvations' sampling,

and chcmical analysis during tank rcmoval wcrc su.mmarizcd ia our letter report

darcd May 8,  19E7.  Thc rcpor t  concludcd that  thcre has tccn s igni f icant  sp i l lage

or leakage itrto thc matarial surrouoding the taoks and that hydrocarbon materials

have migrated into the native soils bclow thc tank backfill Conccntrations of

total pctrolcuE hydrocarbons (TPH) as gasolinc rangcd from 3,200 to I l '000 parts

pcr million (ppm) below thc thrcc tanks that containcd gasolinc. Onc of thc tanks

contained wastc oil and conccntrations of oil aod grcasc measurcd as total oil and

greasc (TOG) wcrc 5,700 ppm. Based on thcsc observatioos and test results, we

rccoa.ncnded that a ground-watcr monitoring wcll bc installed to cvaluate thc
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impact on watcr quality and that a tcst boring bc drillcd in ths task cxcavation

cvaluatc thc vcrtical distribution of gasolinc bclow thc formcr tank location.

FIELD INYESTICATION

Dri l i ins and Samol ins

Wc drillcd trr,o tcst boritgs at this sitc on Mzy 26' 1987 (Platc l). Thc

borings wcrc drilled rvith truck-mounted hollow-stclo augcr drill iag equipmcnL

our geologist was present during dritling to log thc soil conditions €ncountcrcd aod

to obtain samples for lithologic classification and chcrnical analyses. soil samples

were obtaincd by driving a split-barrel sampler lincd with stainless stccl tubcs.iato

thc soils. Soil samples were scalcd in the tubcs with aluminum foil ' capped'

labclcd. aad stored on ice in a cooler uBtil dclivcry to thc analytical laboratory.

During drilting,'A,c screencd the soil samplcs for vapors using a Gastech Model

1314 portablc gas analyzcr. Soil conditions cncountcrcd iu the borings' sample

locations, and vapor rcadings are shown on thc boring logs (Platcs 2 and 3). The

soils are classificd io accordance with thc Unified Soil Classification Systcm

(Platc 4).

Each bor ing was dr i l led wi th augcrs that  had bccn stcam c lcancd bcforc

drill ing- Thc soil samplcr was washcd iq a solution of Alconox aud rinscd in tap

water prior to each sampling cfforr Boring I was complcted as a ground-water

moq.itoring well, as dcscribcd in thc toltowing scctioo- Boring 2' whlch was drilled

to thc ground-watcr lcvcl, was groutcd from thc bottom to a dcpth of 9 fcct bclow

ground surface. The uppcr 9 fcct was not groutcd bccause old backfill in thc

uppcr  9 fcct  wi l l  subscqucnt ly  bc excavated aqd rcmoved.

i,

i,

i.r



i

F

I

i : '

[ ] '

H..rding Law5on Asaociftaa

Moni tor ins Wcl l  Insta l la t ion and Samol inq

Boring I, locatcd south (aad assuurcd to bc downgradient) and withio l0

fcct of thc formcr tank location, was complcted as a  -inchdiamctcr ground-watcr

monitorin.g wcll. Thc wcll crtcndcd. 15 fce! into thc grouDd watcr' as rcquircd !y' i

the Regional \Yatcr Quality Coqtrol Board (R\YQCB) in thcir guidclincs for

addrcssiag fuel lcaks. Dctails of the wcll complction arc showE on Platc 5' which

indicatcs the scrccacd intcrva[, sand pack, bentonitc pcllct' and sanitary seal

d,imensions. Thc wcll was devcloped the day following installation. Prior to wcll

d.cvelopmcnt, the ground water was checkcd for floating product using a clear

Lucite bailer. Developmcnt was pcrf ormcd by pumping l5 ';vell-bore volumes with

a submersible punp. During the developmcnt process, pH, specific coaductance,

aad tcmperature of thc dischargc water wcrc monitorcd- The water was dischargcd

into 55 galloo drums and lcft on sitc. Thc water samptc was obtaiBed from the

wcil after devclopmcat usitrg a laboratory-cleancd plastic bottle- The water was

d.ecanted into laboratory-prepared volatile organic aoalysis (VOA) bottles, labcled,

and placed in a cooler oo ice untii dclivcry to ths analytical lxboratory.

Chemicat  A na lvscs

Thc soil and ground-wat€r sanples wcrc transported itr a cool icc ch€st

undcr chai.n of custody to Yy'csco Laboratorics in Novato for chcmical analyscs-

The aaalyses wcrc performcd using methods approvcd by th€ Rcgiotal Watcr

Quality Coatrot Board and EPA as indicatcd oo thc laboratory tcst rcsult forms

(at tached) .  Three soi l  samplcs f rom Bor ing 2 and one soi l  sample f rom Bor ing I

were analyzed.  for  TPH as gasol ine and for  bcnzcne,  to luenc '  and xytenes (BTX)-

Conccntrations of TPH and BTX found in Borings I and 2 are noted on thc boring

'  t : :
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logs (Ptatcs 2 and 3). Thc watcr samplc was analyzcd for TPH, BTX, and for

purgcable halocarbons usiag EPA Mcthod 601. Thc samptc was analyzcd by

Mcthod 60l bccausc our gcologist sdcllcd a "swcct' odor during sampling that was

uacharactcristic of gasoline. Conccatrations of TPH, BTX, ald othcr organic

coopounds that wcrc dstcctcd in thc ground-watcr saoplc arc summarizcd on

I  a o l c  l -

SUBSURFACE CONDITION5

Soi l  Condi t ions

Test boriDgs encoutrtercd 4 to 9 fcct of old fil l underlain by natural sandy

soiis to the d.cpths cxplorcd (39 fect). Thc dccper fil l in Boring 2 consisted of

temporary backfill placcd in thc formcr taak excavation. Sandy soils bclow the

fill consist of slightty clayey and silty sands to a dcpth of about 22 feet' whcrc

clcaa saqds were encountcr€d. Thcsc subsurfacc cooditions gencrally agrec with

thc rcsuits of previous gcotechnical test borings drillcd in the parccl south of our

invcstigation for a proposcd high-risc buildiqg. Strong gasolinc odors wcre

dctcctcd iu Boring 2, drilled at tbc formcr tark location, all thc'vay to ground

wat€r. Light to moderatc odors wcre dctcctcd in Boring i loor.d south of the

tank location-

Grouud watcr was ctrcoustcrcd il our tcst borings at 24 to 26 fcct bctow

ground surface. The dcpth of ground w"tcr stabilized in our monitoring well one

day aftcr instatlation at a dcpth of 26.4 fcct bclow ground surfacc-
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Chcmical Analvs€s

High conccatrations of gasolinc wsrc dctcctcd in thc soil samplcs from

Boring 2 (Ptatc 3), with thc highcst conccntlations cncouotercd just above thc

grouo.d.-watcr lcvel. Thc soil samplc obtaincd from just abovc thc watcr lcvcl in 
' I

Boring I showcd rclativcly low conccntrations of gasolinc (Platc 2), TPH mcasurcd

as gasoliae, typical gasoline iadicators (BTX), purgeablc halocarbons' atrd ethyleac

dibromide (EDB) wcrc dctcctcd in thc ground watcr. Somc of thcsc chcmicals

excesd state action lcvcls for drinking watcr (Tablc l).

DISCUSSION AND CONCLUSIONS

Thc vcrtical extent of gasolinc in thc forner tank cxcavation arca confirms

our prcvious conclusion that thcrc has bccn significant lcakagc from onc or morc

of the former tatrks. The cotrccnrations of gasolinc dctcctcd excced thc RWQCB

guidclinc of 1,000 ppm for soil rcmoval or rcmcdiatiou- Although data arc limited'

the rctativcly low concctrtration of gasoline in thc soil in Boring I and thc

rclatively low€r vapor reading suggest that migration of gasoline from the tanks

has bc6n largely downward s/ith li loited latcral migration in thc unsaturated zolc-

This is to be cxpcctcd, considcring thc rclativcly frcc-draining naturc of the sands

underneath thc sitc.

Dissolvcd gasolinc is prcscut in thc ground watcr, indicating that leakagc

from the tasks has impactcd ground-watcr quality. The source of the other

organic compounds dctcctcd in thc watcr is unknown. Thc laboratory was askcd to

chcck the chromatographic  records f rom thc so i l  aoalys is  in  Bor ing 2 to  sec i f  there

wcrc indications that ihcsc organic compouods arc prcscnt in the unsaturated zone.

Howevcr, thc high conccntratioos of gasolinc prcscnt maskcd any lowcr
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conccntrations of othcr organics that might bc prcscat. Thc "swect' odor noticcd in

thc glound watcr was not noticcd in the soil and prcvious analysis of thc tank

contents indicatcs that thrcc of thc tas.ks cotrtain€d gasolinc and onc containcd

wastc oil. Thcrcforc, it is possibtc that thc sourcc of thc organic compounds is ' :

upgrad,icnl Additiooal grouDd-water iovcstigations will bc nccdcd to svaluate thc

source of thc organic compounds, thc latcral extcot of thc gasoliae, and thc

ground-watcr flow direction.

Wc rccommend that an Underground Storage Tank Unauthorizcd Rclcasc/

Contamination Sitc Rcport bc filcd as rcquircd by thc R\YQCB and that

apptopriate regulatory agcncics be contactcd rcgarding the scopc for additional

investigatioD.s. Atso, the grouad water sbould be resampled and analyzcd using

EPA method 624 to confirm the orgatric compounds initiaily d€tectcd.
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Tablc l-

Comoound

Petroleum hydroca.rbons
(as gasoline)

Beazcac

Toluenc

Xylenes

Chlorobcnzene

I  t - T ' l ; . h  I  ̂ r ^ . t h  r  '  a

(1,2-DCA)

1,2-Dichloropropane

Ethylene dibrooide (EDB)

Trichloroethene (TCE)

l, 1,2-Trichloroethaae
( 1, r,z-TCA)

Conccntration
mel l  (oom)

oo

4.9

6.8

0.051

u.) I

0.003

0.18

0,036

0.002

Statc Act ion Level I

.0007

0.10

0.62

N

0.001

0.010

0.00005

0.005

N

H..didg Larson Atioci.taa

Compounds Dct€ctcd in Ground \Yater from MW-[
on lvtay 2E, l9E7

[ '

lOriotiog water action level, ppm-
'No standard-
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PLATES

Platc I - Boriag Locatioo Map

Platc 2 - Log of Boring I

Platc 3 - Log of Boring 2

Plate 4 - Unified Soil Classification Chart

Plate 5 - Well Construction Dctail for Monitoring Well I
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Engin€ers and G€c6cienlbls

Boring Location Map
Oakland Chinatown Tanks
Oakland, California

oalrrvr{ roB RUMa€F lPPsr/€o o^t€ A€vrs€o o^lE
MG 09382'005.02 {7 ./'t'^., 61 87
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- 
& Geophysicrsts

Log of Eoring 1
Oakland Ch inatown Tanks
Oakland, California

+ 6
F O

tr *EF ( D ( E
au,

Equipment10' r  ho l lowlstem auqer

Elevation Oate 5126187

medium stiff, moist
ORANCE-BROWN SAND (SP)

loose, moist
50

ORANcE-BROWN SAND (SP-SC)
loos€, moist ,  s l ight c l?y
content

Iess clay below 8 ft

z l i

2 0 0
wet  at  I5  f t ,  moderate petro l -
eum odor .  increased c lay
conten t

medium dense below 19 f t

0 .  43

>500
GRAY-BROWN 5AND (SP)

v..r medium dense to dense,.- \  saturated, strong petroleum
I OdOr
L w a t e r  l e v e l ,  5 / Z G l 8 7

> 500

heavino sands at 34 f t

bottom of boring at 39 ft
conver ted to 4 ' r  PVC
moni tor ing wel l  -  See p late 5
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BROWN SAND (SP) loose, moist

t
I
I

F i l l

> 500

ORANGE-BROWN
medium dense,
content, strong

SAND (SP-SC)
moist ,  s l ight c la
odors

>  500
3700

>500
2400

>  500 BROWN SAND (SP)  med ium
dense, satu rated

g  wa te r  l eve l ,517618 .7
- (not stabi l ized)

bottom of boring at 29 ft

boring grouted from
9 to 29 ft

16000

. l

i
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I

I

PlA'E

3
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Log of Boring 2
Oakland Chinatown Tanks
Oakland. California
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Ptaa€

4
Unified Soil Classification Chart
Oakland Chinalown Tanks
Oakland.  Cal i forn ia

MAJOR OTV|STONS TYPICAL NAMES

I
!!

=e
X o

r!tr

<9

t ;

a?

GFAVELS

MORE NIAN HAI-F
@AFSE F CNON

IS I.ANG€B TUAN
No. 1 516/€ SllE

CL€AX GRAVELS wllH
UITTE OF NO FINES

GW
l::'.!

:r.,|'.:...
W€LL€RAO€O GNAVELS. GFAVEL.SANO
MIXTUFES

GP :{.:;
i:n

P@NLY GRAO€O GFAVELS. G8AVELSANO
MIXTURES

GRAV€IS WITH OVER
12.,4 FTNES

GM T+
a l

SILW GFAV€LS, POORLY GAAO€O GRAVEL.
SAND.SILT MIXTUFES

7/,
/l/z

CLAYEY GFAVELS. P@RLY GFAD€D GNAVEL -
SAIIO.CI,AY MXruNES

SANDS

MOR€ THAN HAU:
@AFSE FRACIIOI'I
IS SMALI,ER THAN
NO. 4 SIEVE SIZE

CIEAN SANOS WIIH
UTITE OR NO FINES

SW WELL-GRAOEO SANOS GRAV€LLY STNOS

POORLY GFAOEO SANOS. GNAV€T-LY SANO6

6ANOS wlTH OVEF
12. F|N€S

SM SILTY SANOS. POORLY GFAOED
SANO.6ILT MIXTUFES

CLAYE/ SANOS, POOFLY GRADED
SANO.CLAY MIfiUR€S

! i  *v
oe2
u t L 6
z .?*
< : :
\ , ; 5

z9
tr

SILTS AND CLAYS

Ltouto uMtT 50% oH t€3s

INORGANIC SILTS ANO VERY FINE SANDS.
ROCK FLOUH. SIL]'Y OF CLAYEY FINE SANOS.
OR CLAYEY SILTS WITH SLIGHT PLASTICITY

INOFGANlc q.AYS OF LOW TO MEDIUM
PLASTIOTY. GRAVELLY CI.AYS. SANOY CLAYS.
SILW CLAYS- LFJN CLAYS

OL ORGANIC CLAYS AND OHGANIC SILIf CLAYS
CF LOW PLASTICITY

SILTS AND CLAYS

LIQUIO LIMII GFAAIER IHAN 5O'/O

M H
rNonGaNrc s|LTs, MrcAcEous oR
OIATOMACEOUS FIN€ SANOY OA SLTY
sorLs. €L^sltc sllls

CH 7l
/,/ /

INOFGANIC CLAYS OF HIGH PTASTICITY, FAT
CI.AYS

OH ,fr,OflGANIC CIAYS OF MEDIUM TO HI6H
PTJSTICITY. ORGANIC SILTS

HIGHLY ORGANIC SOIT's Pt PECT ANO OTHER HIGHLY ORGANIC SOILS

UNIFI ED SOIL CLASSIFICATION SYSTEM

Perm -

Consol -
Perrneability

Consolidatign
Uquid Limit (%)

Plasl ic Index (%)

Specific Gravily
Particle Size Analysis
"Undistu.bed" Sample
Sulk or Classiiicalion Sample

-
a

3200 (2600) -
3200 (2600) -

3200 (26@) -
2700 (2000) -
470

Consolidated orained triaxral Shear
Simote Shea. Coftsolidated Undraned
(wth or w|lhout pore oresgrre
Simote Shear Consolidated 0rained
Consotidated Orained oirect Shea.
lJnconiined Cornoression
Laboratory vane Shear

Shea. Strensth (ps,)]

TXUU 3200
(FM) or (S)

TICU 3200
(P)

(P)

DSCD
UC
LVS

T ConJining Pressure

{2600) - Unconsolidated Uodrained Triaxial Shear
(lietd rioisture oa saturated)

12600) - Consoiida(ed Undaried TriaxialShear
{wrlh oa wttrout poae 9ressure measuremenl)

KEY TO TEST DATA

MG 0s382'005.02 6t 87
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Well Construstion Detail for
Monitoring Well 1
Oakland Chinatown Tanks
Oakland. California

PLAI€

5i

Top of PvC Casing
Eleva(ion --:- 8  IN .  DIAMETER STEELWELL HOUSING

WITH LOCKING COVER
WELL CAP

SURFACE CONE

t-
2 f t

' IO  IN.  DIAMETER BOB ING

18 f t
'14 ft CEMENT/BENTON ITE SANITARY SEAL

4 IN.  DTAMETER SCHEDULE 40
PVC WELL CASING

BENTON ITE PE L  LET SEAL

SAND F ILTER PACK
. (size: Monterey # 3 )

4  IN.  DIAMETER SCHEDULE 40
PVC WELL SCREEN lO.2O-s to t  s ize)

SI  LT TRAP

EOTTOM CAP

NOT TO SCALE

Joo &uva€F ^P9€OVEO O^IE r€$SEO

9382,005.02 /O"fu4./ 6/87- - ' ' -  - ' -  
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Dat€ :  Jsne  11 ,  1987

Cl l6nt:  Hardlng Lawson Assoc I

Subm ltted by: Oave Hochmuth

Rgport to: Dave Hoc fmuth

l{ESCt} Job#: HLA8733-L

pag€ I  of  I

/P.O. #-. 9382,005.42

Date Co I I ected : i'lay 26, 1987

oate Submlttedz May Zl , | 987

#  &  Ty  pe  o f  Sanp les :  4  so i l s

Sl f€:  oakland Ch I  natol{n

Lab  No .  C l  i en t  l 0 Eenzen€
rS/kS

Tol ue ne
'nglk9

Xy  l ena
mg,/kg

Gaso l  l ne
mg/kg

7-8481 Ml{o4

7-8482 Booz

7 -U83 Booj

7-84U Boo4

O R

T Q

I'bte l

<0.001

22

110

< 0 .001

74

^. ,

t o n

3700

2&O

r6000

Not€ 1I"ETHo0( s) Ibt€ | Nct6 1

i'0TES : Nore 1 : EPA 5020/8020,/801 5

>1^--/*{ C4
Ana lyt  lca I  sup€rv lsor

14 Galli D.ive, S{Jire A
Novaro. C€ti lornra 94947 d15 883€425
^ OMld ol \daldn €coL9'ctl S.rE.3 Cdno.^y
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Date :  June 15 ,  1987

Cl ien t :  Hard inq  Lawson As5oc i  a t  es

Subrnitted by: Greg Senqelnann

Repert to: Dave Hoch. uth

TJESCO Job*: HLA 4735-Lr 2nd EDIT

page 1 of 1

Cl i ent Job/F.0. *: 934e.' @45.04

Dat € Co I lect ed : May ei, 1987

Date Subflritted: May ?8, 1987

* & Type of Samgles: e waters

Si te!  oakland Chinatonn Tanks

Lab No- CI ient  ID GasoI ine
m g / I

Benzene
m 9 l 1

ToI uene
n g l  I

Xy Iene
n g /  L

Ethy lbenzene
rag/  |

7-8496 a7?1-Arar

IIETHOD ( S )

66

Note I

4 . 9

Note  2

6 . 8

Note a

6.  I

Note ?

(o. aos

Note e

Lab No. C 1i .  ent  ID 1, a-DCA Trichloro-
ethy l ene

ng/  |

r  t - l . {  i  ^h  1  ̂ 5 - -  I  t  t - t - i  -

orcoarte chloraethane
rtg,/ L m g / L

ch Ioro-
ben:ene

m9/  1

7-4497 0. 436

Note 3

0 . 6 0 3

Note 3

0. 00e

Note 3

0 .65 r

Note  3

8 7 e 1 - 6 1 @ 1  q . 5 t

|'1ETHOD (S) Note 3

Lab No-  C l ien t  ID Z-eh lo ro  A l .1  o ther
e thy l  v iny l  EPA 601

ether Compcunds
m g / l  m 9 /  I

d i bromoethane
(EDB)  *

m 9 / 1

Freon 113

n q / !

r"
I

7-A497 87e1-O 101

I'IETHOD (S)

(0. 005

Note 3

( 0 , 0 4 1

Note :

0 .  1 g

Note 3

(0.  aol

Note 3

NOT€S: Note l: EpA l4ethods SOeO/8O15
Note a:  EFA Method 5O?
Note 3:  EPn Hethod 60l
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