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;" INTRODUCTION

This report summarizes the results of Harding Lawson Associates' (HLA)
l initial investigation of gasoline leakage from underground storage tanks located ?
near 11th and Webster Streets in the Chinatown Redevelopment Project Area of
Oakland. The purpose of our investigation was to evaluate the vertical extent of
i gasoline in soil below the former tank locations and whether leakage has impacted
ground water. The scope of our services, as outlined in our revised proposal to the
City of Oakland Department of Public Works, dated May 8, 1987, was to drill two
test borings, complete one of the borings as a ground-water monitoring well,

analyze soil samples for gasoline, and prepare a report summarizing our {indings.

[ Background

HLA provided observation, sampling, and chemical analysis services during
removal of four underground storage tanks from below the sidewalk area on llth
[ Street just west of Webster Street (Plate 1). The results of observations, sampling,

and chemical analysis during tank removal were summarized in our letter report

D dated May 8, 1987. The report concluded that there has been significant spillage

or leakage into the material surrounding the tanks and that hydrocarbon materials

sy

have migrated into the native soils below the tank backfill. Concentrations of

I total petroleum hydrocarbons (TPH) as gasoline ranged from 3,200 to 11,000 parts
per million (ppm) below the three tanks that contained gasoline. One of the tanks
contained waste oil and concentrations of oil and grease measured as total oil and

grease (TOG) were 5,700 ppm. Based on these observations and test results, we

recommended that 2 ground-water monitoring well be installed to evaluate the
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impact on water quality and that a test boring be driiled in the tank excavation to

evaluate the vertical distribution of gasoline below the former tank location.

FIELD INVESTIGATION

Drilling and Sampling

We drilled two test borings at this site on May 26, 1987 (Plate 1). The
borings were drilled with truck-mounted hollow-stem auger drilling equipment,
Qur geologist was present during drilling to log the soil conditions encountered and
to obtain samples for lithologic classification and chemical analyses. Soil samples
were obtained by driving a split-barrel sampler lined with stainless steel tubes into
the soils. Soil samples were sealed in the tubes with aluminum foil, capped,
labeled, and stored on ice in a cooler uatil c_iclivcry to the analytical laboratory,
During drilling, we screened the soil samples for vapors using a Gastech Mbdcl

1314 portable gas analyzer. Soil conditions encountered in the borings, sample

- locations, and vapor readings are shown on the boring logs (Plates 2 and 3). The

éoils are classified in accordance with the Unified Soil Classification System
(Plate 4).

Each boring was drilled wifh augers that had bccﬁ steam cleaned before
drilling. The soil sampler was washed in a solution of Alconox and rinsed in tap
water prior to each sampling effort. Boring ! was completed as a ground-water
monitoring well, as described in the following section. Boring 2, which was drilled
to the ground-water level, was grouted from the bottom to a depth of 9 feet below
ground surface. The upper 9 feet was not grouted because old backfiil in the

upper 9 feet will subsequently be excavated and removed.
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Monitocing Well Instaitation and Sampling

Boring 1, located south (and assumed to be downgradieat) and within 10
feet of the former tank location, was completed as a 4-inch-diameter ground-water
monitoring well. The well extended 15 feet into the ground water, as required by v
the Regional Water Quality Control Board (RWQCB) in their guidelines for
addressing fuel leaks. Details of the well completion are shown on Plate 5, which
indicates the screened interval, sand pack, bentonite pellet, and sanitary seal
dimensions. The well was developed the day following installation. Prior to welil
development, the ground water was checked for floating product using a clear
Lucite bailer. Development was performed by pumping 15 well-bore volumes with
a submersible pump. During the development process, pH, specific conductance,
and temperature of the discharge water were monitored. The water was discharged
into 55 gallon drums and left on site. The water sample was obtained from the
well after development using a laboratory-cleaned plastic bottle. The water was
decanted into laboratory-prepared volatile organic analysis (VOA) bottles, labeled,

and placed in a cooler on ices until delivery to the analytical laboratory.

Chemical Analvses :

The soil and ground-water samples were transported in a cool ice chest
under chain of custody to Wesco Laboratories in Novato for chemical analyses.
The analyses were performed using methods appraved by the Regional Water
Quality Coatrol Board and EPA as indicated oa the laboratory test result forms
(attached). Three soil samples from Boring 2 and one soil sample from Boring |
were analyzed for TPH as gasoline and for benzene, toluénc, and xylenes (BTX).

Concentrations of TPH and BTX found in Borings | and 2 are noted on the boring
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logs (Plates 2 and 3). The water sample was analyzed for TPH, BTX, and for

purgeable halocarbons using EPA Method 601. The sample was analyzed by

Method 601 because our geologist smelled a "sweet” odor during sampling that was
! uncharacteristic of gasoline. Concentrations of TPH, BTX, and other organic :
compounds that were detected in the ground-water sample are summarized on

] Table 1.

SUBSURFACE CONDITIONS

et

J Soil Conditions
Test borings encountered 4 to 9 feet of old fill underlain by natural sandy
i so0ils to the depths explored (39 feet). The deeper fill in Boring 2 consisted of
temporary backfill placed in the former tank excavation. Sandy soils below the
[ fill consist of stightly clayey and silty sands to a depth of about 22 feet, where
clean sands were encountered. These subsurface conditions generally agree with
the results of previous geotechnical test borings drilled in the parcel south of our
| investigation for a proposed high-rise building. Strong gasoline odors were
detected in Boring 2, drilled at the former tank location, all the way to ground
- water. Light to moderate odors were detected in Boring l located south of the
':7:- tank location.
Ground water was eucountered in our test borings at 24 to 26 feet below
| ground surface. The depth of ground water stabilized in our monitoring well one

day after installation at a depth of 26.4 feet below ground surface.
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E' . Chemical Analyses

} High concentrations of gasoline were detected in the soil samples from
Boring 2 (Plate 3), with the highest concentrations ¢acountered just above the

{ ground-water level. The soil sample obtained from just above the water level in " °
Boring | showed relatively low concentrations of gasoline (Plate 2). TPH measured

{- as gasoline, typical gasoline indicators (BTX), purgeable halocarbons, and ethylene

dibromide (EDB) were detected in the ground water. Some of these chemicals

exceed state action levels for drinking water {Table 1).
DISCUSSION AND CONCLUSIONS

The vertical extent of gasoline in the former tank excavation area confirms

our previous conclusion that there has been significant leakage from one or more

of the former tanks. The concentrations of gasoline detected exceed the RWQCB
; guideline of 1,000 ppm for soil removal or remediation. Although data are limited,
the relatively low concentration of gasoline in the soil in Boring | and the
l relatively lower vapor reading suggest that migration of gasoline from the tanks
has been largely downward with limited lateral migration in the unsaturated zone.
o } This is to be expected, considcring- the relatively € rcc-dr-e;ining nature of the sands
i:.'.- underneath the site.
Dissolved gasoline is present in the ground water, indicating that leakage
! from the tanks has impacted ground-water quality. The source of the other
organic compounds detected in the water is unknown. The laboratory was asked to
i check the chromatographic records from the soil analysis in Boring 2 to see if there

were indications that these organic compounds are present in the unsaturated zone.

However, the high concentrations of gasoline present masked any lower
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concentrations of other organics that might be preseat. The "sweet” odor noticed in
the ground water was not noticed in the soil and previous analysis of the tank
contents indicates that three of the tanks contained pasoline and one contained
waste oil. Therefore, it is possible that the source of the organic compounds is  ° :
upgradient. Additional ground-water investigations will be needed to evaluate the
source of the organic compounds, the lateral extent of the gasoline, and the
ground-water flow direction,

We trecommend that an Underground Storage Tank Unauthorized Release/
Contamination Site Report be filed as required by the RWQCB and that
appropriate regulatory agencies be contacted regarding the scope for additional

investigations. Also, the ground water should be resampled and analyzed using

EPA method 624 to confirm the organic compounds initiaily detected.
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Table 1. Compounds Detected in Ground Water from MW-1
[:" on May 28, 1987

' j Concentration ] i
Compound mg/l {(pom) State Action ch_cl

Petraleum hydrocarbons ot

E (as gasoline) 66 N2 :

: Benzene 4.9 0007

I ’ Toluene 6.8 0.10

E:-:: Xylenes 6.1 0.62

’ Chlorobenzene 0.051 N

} 1,2-Dichlorgethane 0.51 0.001
(1,2-DCA)

i 1,2-Dichloropropane 0.003 0.010
Ethylc'nc.clibromidc (EDB) 0.18 Q.00005

l Trichloroethene (TCE) 0.036 _ 0.005
1,1,2-Trichloroethane | 0.002 N

\ (1,1,2-TCA)

] 1Drin.king water action level, ppm.
No standard.
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PLATES

Plate 1 - Boring Location Map

Plate 2 - Log of Boring |

Plate 3 - Log of Boring 2

Plate 4 - Unified Soil Classification Chart

Plate 5 - Well Construction Detail for Monitoring Well 1
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g%‘&: §.‘§'§ ié_ Equipment__10" hollow—stem auger
w Q. Q.
[ g R SE8 & &  Elevation = Date_5/26/87
e 0 7/ BLACK SILTY CLAY (CL)
[ medium stiff, moist
ORANGE-BROWN SAND ([SP)
M loose, moist
{ 50
—_— sq ORANGE-BROWN SAND (SP-SC)
¢ loose, moist, slight clay
j content L
‘ less clay below 8 ft
; 225
' — 10X -
200 .

—_ 15_'. wet at 15 ft, moderate petroi-
eum odor, increased clay
content

250 . medium dense below 19.ft

0.43 200

. CRAY-BROWN SAND (SP)
? >500 .. medium dense to dense,

_I. .|~ | saturated, strong petroleum
25 . odor
l . . —water level, 5/26/87

, ! > 500

heaving sands at 34 ft

l 354"
' e bottom of boring at 39 ft
E' - converted to 4" PVC
- maonitoring well - See plate 5
] 404
E=—=— HardinglLawson Associates Lﬂg of BOring 1 PLATE
HHER Erggegjgggéogms Oakland Chinatown Tanks 2
[ QOakland, California .
CRAWN JOB MUMBER APPROVED DATE AEVISED DATE

9382,005.02 77,{7,4,5{4 6/87
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=i & Geophysicists ) X 3
Qakland, Califarnia
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l MAJOR DIVISIONS TYPICAL NAMES
:Fxli'li;%ow GRAVELS, GRAVEL-SAND
2 CTLE oR NG FiNES
o & GRAVELS POORLY GRADED GRAVELS, GRAVEL-SAND
08 MIXTURES
== MORE TI-'IFAN HAIO.I':
O COARSE FRACTI SILTY GRAVELS, POOALY GRADED GRAVEL:
, byt g IS LARGER THAN SAND-SILT MIXTURES
i Q% | NeeseesizE GRAVELS WITH OvER
i we= 12% FINES GC ?/ CLAYEY GRAVELS, POORLY GRADED GRAVEL -
=& SAND-CLAY MIXTURES
<g = .
o< et
l g5 SwW L".",| WELL-GRADED SANDS. GRAVELLY SANDS
I CLEAN SANDS WITH il
ul g SANDS UTTLE OR NO FINES -
g:f': SP |°,°,°| POORLY GRADED SANDS. GRAVELLY SANDS
z - - -
'f é £ | MORE THAN HALF T
) " | COARSE FRACTION s | [+ |+] ST sanDs, POCRLY GRADED
- u IS SMALLER THAN | |+l | SANO-SILT MIXTURES
g NO. 4 SIEVE SIZE SANDS WITH OVER ol [»
L s
12% FINES sc [ CLAYEY saNDS, POORLY GRADED
; ¥ / SAND-CLAY MIXTURES
{ INORGANIC SILTS AND VERY FINE SANDS,
ML AQCK FLOUA. SILTY OR CLAYEY FINE SANDS,
, OR CLAYEY SILTS WITH SLIGHT PLASTICITY
j ki i INORGANIC CLAYS OF LOW TO MEDIUM
) =3 SILTS AND CLAYS cL PLASTICITY, GRAVELLY CLAYS, SANDY CLAYS.
8 Ty LIQUID LIMIT 50% O LESS / SILTY CLAYS, LEAN CLAYS
fHw
Ou® oL I : I ORGANIC CLAYS AND ORGANIC SILTY CLAYS
Wa 8 N oF (ow PLASTICITY
l z 3 il
=g INORGANIC SILTS, MICACEQUS OR
=z MH DIATOMACEOLS FINE SANDY OR SILTY
GEZ SOILS. ELASTIC SILTS
1 =
[ wg” SILTS AND CLAYS CH [/ INORGANIC CLAYS OF HIGH PLASTICITY, FAT
¢ 7
% = LIQUID LIMIT GREATER THAN 50% // CLAYS
OH % 7 oRGANIC CLAYS OF MEDIUM TO HIGH
1 _, /,/ PLASTICITY, ORGANIC SILTS
! LR
! S~
o HIGHLY ORGANIC SOILS Pt [==] PEAT AND OTHER HIGHLY ORGANIC SOILS
Pt
UNIFIED SCIL CLASSIFICATION SYSTEM
_ [ Perm — Permeability Shear Strength (psi)} 4" Canﬁnin_g Pressure
’ | ‘ Cansol —  Consotidation TxUU 3200 (2600) — WUnconsolidated Undrained Triaxial Shear
- LL —  Liquid Limit (%) {(FM) or (S) {field maisture or saturated)
Pl —  Plastic Index (%) T™"CU 3200 (2600) — Consolidated Undrained Triaxial Shear
G —  Specific Gravit (P} {with or without pore pressure measurement)
: s pecilic Laravily *CD 3200 (2600) — Consolidated Drained Triaxtal Shear
MA —  Particle Size Analysis SSCU 3200 (2600) —  Simple Shear Consgtidated Undrained
Bl — ‘Undisturbed" Sampie ] (with ar withoul gore gressure measurement)
v & —  Bulk or Classification Sample SSCO 3200 (2600) — Simple Shear Cansclidated Drained
DSCD 2700 (20007 — Consolidated Orained Direct Shear
uc 470 — Unconiined Compression
Vs 7¢0 — {aboratory Vane Shear
i
. KEY TO TEST DATA
*E'ﬂtd'"g '-;*”" Assoclates Unified Soil Classification Chart PLATE
ngineers, Geologists . :
” & Govhasiciots Qakland Chinatown Tanks ‘ 4
: Oakland, Catifornia

ORAWN JOB MUMBER APPROVED DATE REVISED Dalg

E MG 09382.005.02 DA 6/87
. I’
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L ' Top of PVC Casing
Elevation _— _ 8 IN. DIAMETER STEEL WELL HOUSING
WITH LOCKING COVER
WELL CAP
SURFACE CONE
GACLND SURFACE i
[ .2
1
he 5
.4 *]
5l B ‘
B I 10 IN. DIAMETER BORING
S
04 B3
i ke 2o
1 ‘-,_t :_,.
| 53 Fod
- ] b
S e
{ 18.t 141t a7y 75 CEMENT/BENTONITE SANITARY SEAL
a,] 24 .
j 4 p.o s
2. L‘?‘P‘
b.
4 |N. DIAMETER SCHEDULE 40
PVC WELL CASING
38 fr
39 ft
| BENTONITE PELLET SEAL
SAND FILTER PACK
. ;(size: Montersy # 3 }
.
3 4 IN. DIAMETER SCHEDULE 40
v PVC WELL SCREEN {0.2Q0" siot size)
; e
SILT TRAP
BOTTOM CAP
,
i NOT TQ SCALE
b . Harding Lawsan Associates Well Construction Detaii for PLATE
Engineers. Geologists Monitoring Well 1
: & Geopnysicists Qakland Chinatown Tanks
. Qakland, California
CRAAWN 108 NMUMBER APPEOVED OATE REVISEQ QalE
9382,005.02 D Ao 6/87
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LABORATORY REPORTS
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[ Date: June 11, 1987 \ ;?es—f'___flifﬂifécéfp.o. #: 9382,005.02
C Client: Hardlng Lawson Associas Date Collected: May 26, 1987

Submitted by: Dave Hochmuth Date Submitted: May 27, 1587
Report to: Dave Hochmuth # & Type of Samples: 4 soils
WESCO Job#: HLAB733-L Site: Qakland Chlinatown
paéa 1 of 1
Lab No. Cllent ID Banzane Toluens Xylane Gasoline
Z mg/kg ‘mg/kg mg/kg mg/kgq

1 7-8481 M od g.012 <0.001 | <0.001 0.43
7-8482 Boo2 9.8 22 74 3700
7-8483 Boo3 1.6 5.5 42 2400
7-8484  Boo4 48 110 190 16000

METHCO(S) Notae 1 Note 1 Nota 1 Note 1

NOTES: Note 1: EPA 5020/8020/8015

E | sl f CH

Analytical supervlsor

14 Galli Drive, Suite A
Novatg, California 94947 415 883-6425

A Division ol Westein Ecologeal Sennces Comaany




Date:

Client:

Submitted by:
Report to: Dave Hochmuth

WESCO Job#: HLA 8735-L, 2nd EDIT

June 13,

Harding lawson Associates

page 1 of 1

1987

Greg Sengelmann

Client Job/P.0. #: 9382,0@3.02

Date Collected: 1987

May 273,
Date Submitted: May 28, 1987
# & Type of Samples: 2 waters

Site: Oakland Chinatown Tanks

Lab Ne. Client ID Gascline Benzene Taluene Iylene Ethylbenzene
g/l mg/1 mg/l mg/1 g/l
775496 g72i-aial 66 4.9 _ 6.8 6.1 (Q. Q1S
METHOD (S} MNote 1 Naote 2 Note 2 Note 2 Note 2
Lab No. Client ID 1,e~DCA Trichloro— l,8-dichloro— ,{,2-tri- chloro—
gthylene propane chlorcethane benzene
mg/1l mg/ 1 mg/l mgs 1
7-8497 a7z21-a1a1 .5t . B35 Q.23 2. 9392 @.a51
METHOD(S) Mote 3 Note 3 Note 3 Note 3 Note 3
Lab No. Client ID 2-chlora All ether dibromoethane
ethyl vinyl EPA B2l (EDB) Freorn 113
ether  Compounds <
mg/l ng/l mg/1 mg/1
7-8497  8721-a161 {Q.eas (@.Q01 2. 18 {Q. aal
METHOD (S} Mote 3 Note 3 Mote 3 Note 3

NOTES: MNote 1:
Note 2:

Note 3:

%

EPA Methods S5@2@/8@15
EPA Method ROZ2

EPA Method £@1 .
Confirmed by ligquid/liquid extraction; second column, GC/ECD

A NI

Analytical supervisor

14 Galli Orive, Suite A
Novalg, Calilornia 94947 415 §83-5425

A Divesion ol Wasiein Ecokigicat Serwces Comoany
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