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I INTRODUCTION

This report presents the results of Harding Lawson Associat#LA)

investigation of soils and ground watcr in the vicinity of I lth anfdSqler streets
(,^\

in the ChinatowE Redevelopment Project Area of Oaklaad, Califoinia (Plqga I).

The purpose of the investigation was to evaluate ground-wat€r contaminatioD from

underground fuel storage tanks as outliled in HLA's Work Plan dated

November 13, 1987 (HLA, f 987c). Thc Work ptuo ,"Bf+ded that additiotral
< \'/ '/

ground-water monitoring wells be installed to assess\u(-watcr coaditions at the

site and that these wells be monitored and sampled ro 
"tVtr" 

on-site ground-

water contamiaation.

F264a-R
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II SITE INVESTIGATION HISTORY

Four underground storage tanks were located under the sidewalk along the

northeastern edge of a now-vacant lot bounded by llth. loth, webster lqd Franklin

Sreets (Ptate 2). The lot is part of the Chioatown Redevelopment FqiRB{.Area; an

underground parking facility and high-risc office complex will be constrd o n a

portioD of the lot. Construction is scheduled to begin in carly 19E8.

The four underground storagc tanks were removed in April I987. During

taak removal, HLA collected soil samples and obscrv cavation activities.

Concentrations of total petroleum hydrocarbons (TPli)',(as{asol ine) measured in

soil samples collected below the tanks ranged from 3,200 toYl,000 parts per million

(ppm). On the basis of these observations and test rcsults, HLA concluded that

hydrocarbons had migrated into the sur;nou45lins soils (HLA, 1987a). It was

recommended that a ground-wor., -o.\ot\1-,**1\l be installed to evaluate the
\ ' /

impact of the release on water quality and\|rlt a test boring be drillcd in the tank

excavation to evaluate the vertical distribution of hydrocarbons.

The second phase gf,+[e site investigation was conducted in latc May 1987

/ r '
whea two test borings(&ete){foar"na sampled. Boring I, located south of the

\"rv
former tank location. *ahoh$etea as a ground-water monitoring well (MW-l).

Boring 2 (B2), drilled to ground water, was located within the tank excavation.

The locations of Boring 82 and Monitoring Well MW- l are shown on Plate 2. Soil

l,--\-
sa mples",#ercscAhected from both borings and analyzed for TPH, and for benzene,

1 \  \ t
tolucne)a'd ?yJb,ries (nfx) to evaluate the vertical extent of soil contamination.

\ /
One eround-*Yter sample was cot lected from MW-l and analyzed for TPH, BTX,

t- and ethylbenzene, and for purgeable organohalides using U.S. Environmental

I
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Protection Agency (EPA) Test Method 601. High concentrations of TPH and BTX

rtrere detected in the ground-water sample and in the soil sanples from Boring 82-

Th€ results of chemical analyscs from this and subsequent invcstiSations are shown

on Table l. From thcse results, HLA again concluded that leakagc hS fccwred

from one or more of thc former tanks at this site (HLA, 1987b). I

Board, San Francisco Bay Region (RWQCB, 1985), and that further ground-water

investigations be conducted.

The third phase of the site investigation beg

this phase was to: l) confirm the ground-x,ater data col

2) prepare a preliminary assessment of the lateral extent of hydrocarbon migration;

and 3) begin evaluating of technologies suitable for source control- During this

phase, HLA resampled MW-I, conducte prapping as a reconnaissance tool

for ground-water plume idcntification, a illCd and sampled sir additional soil

borings near the former tank site.

Analytical data from the resampling of MW- l confirmed the high BTX and

TPH cotrcentrations, bu analysis did not detect any other volatile organic

conpounds. s"n""o" 
"fuq s ranged from 4,900 parts p€r billion (ppb) in

the ground-watcr sample cofi in May 1987 to 11,000 ppb found in the

August 1987 sample.

Soil.4*s.qapping for plume identification was inconclusive- Therefore.

,r' /^\ \
Boring{Btthrd\gh B8 werc drillcd near the former tank location to evaluate soil

\ \ , / /
and ground\qa'tt' contamination. Thc locations of these borings and the soil gas

v
probes are shown on Plate 2. Soil samples from near tbc u/atcr table atrd a ground-

water sample were collected from each soil boring and analyzed for BTX,

F26,{8-R
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ethylbenzene, and TPH. The highest concentrations in the ground-water were

found near the former tank location and in the assumed downgradient direction

near Boring 86 (HLA, 1987d).

As a result of the data evaluation in tho third phase of the

HLA recommended that an intcrim soil remcdiation program be i

source control measure. This program is currently underv/ay. HLA also

recommended that additional ground-water monitoring wells be installed to asscss

sampling be

conducted to further evaluate the vertical and horiz6n ent of subsurface

contamination (HLA, 1987c). The proccdures and rcsul e ground-water

investigation are discusscd in the following sections.

I
I
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I
t
t
I
I
t
I

+
I
I
I
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III FIELD INVESTIGATION

Four borings were drilled and sampled itr thc investigation atea between

December 8 and December 12, 1987 (Plate 3). The borings were drille depths

ranging from 40 to 46 feet aDd completed as Monitoring Wells MW; sgh Mw-5.

a CME 55 hollow-stem auger rig. An HLA geologist supervised thc drilling and

well installation and collectcd soil samples for lithologic charactcrization and

chemical analyses. The wells werc coostructed of i-i iqmetcr PVC casing with

sufficient well screen to allow monitoring above the table. Logs of the

borings and well completion details are shovn in Appcndi A.

I
I
I
I
l
I

Soil samplcs were collected at s-foot intervals from ground surface to the

total depth of the boring. Samples were.cqllt:ted with a Modified California split-

barrel sampler lined with Z.S incr,-oia-\$fuss steel tubes. Soil samples werc
\1

screened in the field for volatilc orSanic c\nbounds using a portable organic vapor

analyzer (OVA) and checked for the preseuce of hydrocarbon odors. A soil sample

,/ t-\
analyses. The ends ofiIdsds

\  v ,
tubes were sealed with foil-lined plastic caps

taped to the tubes.

All soil samples were stored on ice until they were delivered with completed

chain of custady forms to Curtis & Tompkins, Ltd., Analytical Laboratories, of San
.^-

Franciso6r.€e{f-oqnia, for analyses. Chemical analytcs requcsted were TPH (as
{ \  ) l

gasol inepd-B'lX and ethylbenzene (BTXE).

\,/I
I

5 o fI
I
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Equipment used for drilling and soil sampling was decontaminated prior to

and after use as outlined in Appendix B. HLA employees performing field work

were safety trained and uscd Levcl D protective equipment.

I
T
I
t
I
t

Aftcr the surface seal of each well had set for at least l2 houg/,)re *ell
/ \

was dcveloped by a combination of swabbing and pumping. SwaU(@A

performcd in S-foot intcrvals ovcr the entire screened section of cactr *etX

purDp was theo placed Dear thc bottom of each well and pumped until the watcr

sampling round. 
^--

Prior to 
"o[".trfY{iit-}"ter 

samples, each wcll was purged using a

submcrsible ouro o,.""o*he bottom or ,n" *"rr. During purging, a volume

of wat€r equal to a least three times the static-water volume in the casing was

was relatively free of turbidity. Water discharged duriy$'well dcvelopmeat was

collected and stored onsitc in a 21,000 gallon Baker

Aftcr installation and devclooment. each of the lls (MW-l through

MW-5) was sampled and its water level clevation measured. Samples and

measurements were obtained on December l4 and 21, 1987, except for MW-5, which

was sampled on December 15, 1987. Sa lowed standard HLA protocal.

Quality cootrol duplicate iamples wcre from Well MW-4 and trip blanks

sample from Well MW-l could not be obtained during the December 21, 1987,

I
l
I
T
I
I
T
I

removed. Discharge water produced during well purging was collected and stored

on site in the Baker tank-

Fr648-R
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6 o f



T
T
I
I
I

Ground-water samples were collect€d using a clean stainless steel bailer.

The samples were then transferred to clean l-liter amber glass bottles for TPH

analyses,40 millititer (ml) glass volatile organic analysis (VOA) vials for BTXE

analyses, and 250-ml plastic coataincrs for lcad analyses. All groun ter samples

were stored on ice until delivered with completed chain of custodfufo

I Curtis & Tompkins, IDc- Analytical Laboratorics, of San Francisco, California- All

I
soil and ground-watcr samplcs wcrc analyzed usitrg U.S. EPA Test Methods 3550/

8015, 602, 7420, and/or 5030.

Depth to water prior to thc purging of each measured using a

graduated steel t4pe and chalk until two measurements difference of lcss

I 
than or equal to 0.02 feet were obtained. Water-level elevations were calculated

I using thc dcpth to water data and well measuring point elevations surveyed by

Appendix B.

I
I

I
I
I
I
I
I
I
I
I
T
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IY AQUIFER TESTING

Aquifer testing was conducted to quantify the hydraulic properties of the

hydraulic conductivity were obtained to atlow subsequent estimati round-

water flow velocities and the influence of pumping on water levels'in th tr er.

Aquifer testing typically involves monitoritrg water-level changes that occur

in response to a stress applied to the aquifer systcm. Stresses are usually applied to

the aquifer by pumping or by adding and/or removi ss (slug) to or from a

well.

Aquifer testing was conducted December

phases: l) slug testing of Wells MW-3 and MW-4;

l5 througft48. 1987, in threc

2) aquifer testing by pumping

Well MW-3. The methods used to

testing are described below.

Water-level responses during aquifer testing procedures were monitored with

transducers in wclls monitored for water-level response.

l)flhe depth to water in the wcll prior to transducer placement was

,/l a-.4n\sured with a steel tape until two measurements with a difference

{ \ oT lpss than or equal to 0.02 feet were obtained.
\ - \ / /
Z) \ Tfie bottom o[ the transducer body was submerged in the well to a

Yepth such that the traosducer ports would not be plugged by silt
and clay in the bottom of the well and operational interferences
caused by pump or slug placement would be avoided.

F26,18-R
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3) Calibration of the data logger and transducer was checked by raising
the transducer body eractly I foot and noting the change in
measured submergence in the water column. Calibration was
considered adequate if the rueasured change in submsrgence \ as
withir .02 feet of the I foot change in submergence.

Equipment placcd in the wells to corduct aquifer tcsti as cleaned
prior to use. Equipment cleansing was conducted acc to the
decontamination proccdures outlined in Appcndix B,(pQ nt was
also decontaminated after use in each well to prevent cross

l .

contamioation betw€etr wells on site,

Slus Testine

Slug testing provides estimates of aquiferAdraulic conductivity

(perneability) and is gcncralty conducted by addin ing a mass of

ponse to slugconstant volume to or from a well. Water-level changes

placement or removal are recorded and analyzed according to established methods.

Slug testing was conducted on Wells MW-3 and Mrfl-4 using a closed

volume steel slug. The slug was placed(i then removed from the well.

Water-level changes resulting from the in 'aneous placement or removal of the

I

in u'ater levels were monitored until the water level in the well returned to a static

condition. 
f;r,

rrre placlqYt{f,i\frJ slug in the well caused an initial rise in the
\ \

water level, followcd by a wlt€r-level decline. Heoce, this type of test is called a

falling head slug test. Conversely, thc rcmoval of the slug from the well causes an

initial wagor-leqel decline followed by rising water levels. This type of test is

,/r^.,.\
termed{F f,isi ng aehd slug test.

\\./l

slug were recorded using a prcssure transdud6r and datalogger. ResultiDg changes

Tt€ rising and falling head tests were repeated for each well to

provide.confirmation of the data collected during the first test.

F2648-R
J anuary 8, 1988
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Aouifer Testing bv Pumoine Well MW-3

After completion of the slug testing, a second aquifer test was

conducted by pumping Well MW-3. This test was pcrformed to verify estimates of

aquifer hydraulic conductivity obtaincd from slug tcsting,.

Well MW-3 was pumped at an ayerage rate of 5.7 gp{/6

generator. The intake of the punp was set to a dcpth of 36 feet below the top of

the casing. Water pumped from the wcll during thc tesltas collected and stored

in the on-site Baker tank. Water-level restrcns€s or hs wcre monitored in

both thc pumping well (MW-3) and Wells MW{ and MW: ughout the test  using

I
I
T
I
I
I
T
T
t
I
I
l
I
I

pressure transduccrs and dataloggers.

3.  Recoverv Test inq

A recovery test fottowed 
{hfrnn$e 

tcst of Well MW-3. Because of
\ V i'V

the effects of wcll loss or measured wate\fts, drawdown data collected in the

pumping well do not adequately rcprcscnt aYuife. rcspoose to pumping. Well loss

results in a difference between the water level in a pumping wcll and thc watcr

level in the 
"quife, 

surlftrg the well. Thcreforc, a recovcry rcsr was-  
, / / ) t - _ \

conducted to estimatetrqMeft#smissivity and hydraulic conductivity in the
\ \

vicinity of the pumping wellY{vfw-3).

Recovery testing was conducted by measuring water-level recovery in

Wells M!73r{-4, and MW-5 for approximatcly 150 minutes aftcr pumping was
./ ^\ \

stopped {pe iselpf a check (foot) valve ar the top of the pump housing prevented

\ ' \ . / /
water from\iyy'rng back down the discharge line into the well, thus ensuring that

measured water-level recovery was the result of water recharging the well from

aquifer mater ials.

F2648-R
January 8, 1988
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B. Analvtical Methods

l .  S luP Test inP

Water-levcl responses collectcd during the slug testing of Wells MW-3

and MW-4 were analyzcd using a technique dcscribed by Bouwer and (re76).

This technique was designed to analyze slug tests conducted in un uifers

versus tiDe. The resultiDg graphs of the date from Wells MW-3 and MW-4 arc

shown in Appendix C (Plates Cl through C4). The line$portion of the data is

subsequcntly used iD calculating aquifer hydraulic ity. Calculation sheets

for the slug test aDalyses are also included in Appendir eets c-l through c-4).

Only rising head slug tests u'ere used to estimate aquifer hydraulic conductivity.

Water-level responses measured during the falling head slug tests were not analyzed

because early time data

the q'cll.

2.

previously stated, an aquifer test u/as conducted by pumping Well

MW-3 at an averagc rat pm for approximately 190 minutes. The test was

stopped because of ins ter-level drawdown in Wells lvIW-4 and MW-5.

well (MW-3) were not analyzed because of theDrawdown data from the pu

effect of well loss on drawdown. Water-level data collected in Wells MW-3. MW-4.

and MW-5 pumping period and the subsequent recovery period are shown

on Pla 6. Water levels in Well MW-5 were also monitored for

approximai hours prior to testing to evaluate pre-test trends and diurnal

water-level f luctuations (Plate 6).

AI

As

I
I

F2648-R
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3. Recoverv Testing

Water-level recovery data frorn Well MW-3 were analyzed to estimate

aquifer transmissivity and hydraulic coDductivity using a method described by

Theis (1935). As specified by the Theis recovery method, residual dq own data

were plotted versus the logarithm of dimensionless time (time sinc

stoppcd divided bt the time since pumping started) for Well MW-3 (Plate C5).

linear portion of these data was used in calculating aquifcr transmissivity and

hydraulic conductivity. Thc calculation shcet used f orrdgrtermining aquifer

parameters is presented in Appendix C (Sheet C-r. &iastorativity can not bc
\ - (

determined using this method. 
\>

I
t
I
I
I
T
I
I
I
I
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Y RESULTS

The borings drilled by HLA during this and previous investigations indicate

that the uppermost unconfined aquifer at this site consists of approxi4Fqtely

40 feet of medium- to poorly-sorted sand q,ith a small percentage q

locally continuous clay unit was found approximatcly 40 fcct bclow grou rface

(Plate 7). Ground water is gcnerally 22 to 26 fcet below ground surface with a

hydraulic gradient of approximately 3.1 x lOi towards the southwest (Plate 8).

Water-level elevations arc prescnted in Table 2.

The results of the slug test data analysis arc s ized in Table 3.

drawdowos observed during the pumping of Well MW-3 are presented in Table 4.

However, these data were not analyzed 4easons previously discussed.

Maximum water-level recoverv {d inutes) in Wells lvfw-3 and MW-5

calculate an aquifcr hydraulic conductivity of 2.2 ftlday and a transmissivity of

35 ft2 ldty.

Ground-water s vere calculated using the estimated range of

aqui fer  hydraul ic  conduc (2.2 to 6.J ftlday), the above hydraulic gradient

(3.1 x l0-3), and an assumed effcctivc porocity of 25 percent. Resulting velocities

ranged from 0.03 to 0.08 ftlday.

Jine,Tesq\ of soil and ground-watcr sample analyses are presented in
( \  l t
s-h{rf,eq/itt of the laboratory reports are included in Appendix D. Plate 9Table

shows

water

the dis;?ibution of TPH and BTXE in samples collected from the ground

at the site. The highest conceDtrations of TPH and BTXE were found in

F26.{8-R
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samples from Well MW-1, located adjacent to and downgradi€nt of the former

tanks. Concentrations of TPH, benzene, ethylbenzene, and xylenes were also found

in Well MW-4, downgradient of Well MW-I, and at Well MW-z upgradient of

Well MW-1. Analytical results for samples collected from Well MW-5

December 15, 1987, showed elevated coDccntrations of benzene.

coDeentrations of chemicals analyzed for werc found in samples

Dissolved lead was not detected in any samples.

Concentrations of TPH and benzenc il ground- r samples collected from

wells MW-I, MW-2, and MW-4 exceed ground-water els. Toluene and

rylenes concentrations measured in ground-water sampl MW-I, and benzene

concentrations from MW-5 also exceed their respectiv€ action levels. The

California Department of Health Serviccs (DOHS) action levels (U.S. EPA, 1987)

for ground water are as follows:

DOHS Drinking Water
Action Level (oob)

the

2000
0'7

100
620

Not available

water table from Boring Mw-2 contained

510,000 ppb TPH. Although a slight response was noted on the OVA for samples

collected at the water table at Wells MW-4 and MW-5, soil samples f rom

Borings lVflVdt ugh MW-5 did not contain detectable levels of the chemicals

analyzeit.''{d

t
I
I
I

Chemical

TPH
Benzene
Toluene .,.l.
Xvlenes ,/ ^ \
rnvlun{Je) F\'\-ry

The soil samole collccfed near
V

I
T
I
t

F26.{8-R
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YI DISCUSSION AND CONCLUSIONS

The conclusions of the ground-water investigation HLA conducted at the

Chinatown Redevelopment Area, Oakland, Califoroia, between DecemQ

December 21, 1987, are as follows:

The uppermost aquifer in the study area is composed of
approximatcly 40 fcet of mcdium- to poorly-sorted sand with a small
perceDtage of silt and clay. The aquifer is underlain by a tocally
cootinuous clay zone approximatcly 40 fcet bclow ground surface.

I

T
I
T
I

I
I
I
I
t

Water levels in thc uppermost
ground surfacc and saturated

The hydraulic gradient in the
study area is to the southwest
3.1 x l0-3.

aquifer ran rom 22
thickDcase from

to 26 feet below
12 to 16 feet.

I
I

Estimates of aquifer hydraulic conductivity detcrmined from the
slug testing of Wells MW-3 and MW-4 and the recovery testing of
Well MW-3 wcre in genera!.a&reemen L Aquifer hydraulic
conductivity rangea f rom(2.RtN^L[t/day and calculatcd ground-
water flow velocities rang\ftgh/O.03 to 0.08 ftlday.

Concentrations of Total Petrdtelm Hydrocarbons (TPH) and benzene
in ground-water samples colleCfcd from Wclls Mw-t, MW-2, and MW-4
excccd DOHS Drinking Water Action Levels. Toluene and xylene
concentrations measured in ground-water samples from lvtW- 1, and
the benzeneicoqcentraiion ureasured in MtY-5 were also above their
resDective.dctioI} levels.

/ /  ) t - \
rne conc\iVt46ri}.<# chemicals in the ground water are highest near
the former taok\cation and decreasc downgradicnt. The lateral
ertent of conta\nfnation has not been defined by this phase of
investigation.

unconfin crmost aquifer in the
at a magniti approximately

TPH and BTXE were detected in upgradient Well MW-2. The

ripiradient source.

/^--gf,esence of these chemicals in this wcll could be attributed to:
'7^-f 

\igration of f uel f rom the leaking tank through the backf iU
( tn\ funt and/or the engineered fill of Eleventh Street, or

$/luieration of petroleum hydrocarbons from an unknon,n

of

F2648-R
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VII RECOMMENDATIONS

On the basis of these conclusions, HLA recommends developing an interim

ground-water remediation program in conjunetion with proposed coDstS{ction

dewatering during site development. Ground-water treatment syste ld

levels acceptable for surfacc discharge. Acceptable trcatment levcls will dcpcnd

upon the final disposition of ground water removed from this sitc.

Additionally, a final rcmediation plan should loped. This plan will

require characterization of thc horizontal and vertica' of ground-water

contamination. This charactcrization should be coordinateb.{vith the installatioD

aquifer system should also-.bg ilcluded in this characte rizatioa.

of the dewatering system scheduled for early 1988. Dewatering w€lls have been

proposed by the site developer at 50- tolzrq]loort spacing along the perimeter of the

site. The ground watcr from selected *\\ftfuu" sampled upon well

installation. If detcctable concentrations 
V" 

and BTXE are found in the

sampled wells, additional off-site investigation may be trecessary. The underlying

F26{8-R
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Table 2. Watcr-Level Elevations. December 1987*

MW-l
MW-2
MW-3
MW-4
MIV-5

15.39
15.52
15.4E
15.23
l5 .13

+Feet above Mean Sea Level 
Ct'-\

++Well inaccessible due to construction. \V,Z*

V

Ft648-R

Jaruary 8, 1988

q*

15.30
15.46
15.02
15.09



Table 3. Aquifer Testing Results

Tested

Rising Head Slug Tcst

MW-3
MW-3

MW-4
MW-4

Recovery Test

M-3

Test
Number

Saturated
Thickness

(feet)

Hydraul rc
Conductivity

I
2

t
2

16.0
16.0

r5.o
15.0

5.8

4.5
4.6

16.0

F?6{8-B

January E, 1988



Table 4. Maximum Observed Drawdowns During Pumping of Well MW-3

I
I
T
t
I
I
I
t
t
I
I
t
I
T
I
t
I
I
I

MW-4

MW-5

Maximum
Drawdown

(feet)

Approximate
Distance from
Punping W

(feet)

'= None observed

Pumping

160

l t 0

\ {

F2648-R

Jaruary 8, lgaa
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: Hlrdlng L.wron  rlochtlt
FF.=EF! F"a,.o'c ,^,r .tae.'ent,.tc

Log ot Boring and well completign Detai! !4!v-?-, .
City of Oakland Chinatown Redevelopment Area
Ground-Water Inv€stigalion
Oakland. Calfiornia

Top o f  PvC Cas ing

El evat ion -19:!!-l!

GNOUNO SUFFACE

8€}'TO{ITE P€Ll€T SEAL

SAN] FIL'IEF PACK
(slz* fbnter€y t3l

EOTTO.I CAP

Se€ b€lor tor.
l€ll Top O6t.tl

o c D

EqU i0ment Cl€ 55 t{ollor Stetn Augef

Elevat ion  40 .1  f t  oa te  12 /E/87

ASPHALT
EN€II€EN€D FILL
OAFK YELLOHISH BRoHN (10yR .{,/r-6./5l CLAyEy

SAID (SCl aedlu! dense. lolst, ve|y flne
9.ained

1? IN. DIA}€TEF STEEL HELL
TOUSING I{ITH LOCKING COVER
IAI€FPROOF NELL CAP

8EItf,oRC€D C0IIREIE l{€LL
HOUSING E}CLOS'RE

BEITTONITE-C€I€M S€AL

12 IN. oIAl€TEn mRri$

4 It{. oIr}€IEn So€Ot -E .{0
PVC I€LL CASIIG

OINK YELLO|I$I BAOflN
CL Y ISFSC] dense.
flne gFahed

{r0YR s/61 s ND ilrH
ml!t, YecY f he to

,1 III. OIA}€IER SLO'TED
scl€Ixr.-E 10 Pvc riELL scR€E
(0.020 1o. !]ot !lze)

(LrvE {5Y 4./a SANo l{Irl cLlY (srecl rcdtutr
deme. rtst. veny llne to lln€ gPrlnsd

oARr( YELLOITSH 8R0HN (roYn 5/6) CTAYEY SAl.[t
(SCl very dense. rolst. vefy floe gr.alned

olivE (5Y 5,/2-1la SAm (sP) dense. ret.
g f lne gnained

SAOrN (10Y4 ,V3) SiND (SPl hard, goorly
sorted. l ln€ gralned

BR0ltl (10YF 5,/31 SAI.OY CLAY (CLl Hlth
gfavel. .ediu! st i f f .  iet.  f lne saftd and
gr.avel

d-IvE (5Y thl A-At r{IrH SILT (Cu rolst

i loiror ot boning at 45,5 ft
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I - Hr?dlng Larton Astoclatri

€...eers and Geoscienlrsls
Log ot Soring and Well Completio! Deta_il,Mw-3.
City of Oaldand Chinatown Bedevelopment Area
Ground-Water I nvestigation
OaHand, California

Top o f  PvC Cas ing

Elevat ion  3€ .35  f t

6ROUI'IO SURFAC€

8A{TO ITE PELLEI S€AL

SA'€ FILTEF PAg(
(312q tontercy t3)

80Tr0+{ clP

oAFl( Y€Ll-orlsfl 840ft
(scl Edlu! denlr,
t ln€ salncd

8fiorH o.5Y 4./41 SArO (sPl
lo.ted. flft€ gr.ained

(10Yf, 4/4) CLIYEY $r{)
.otEt" veny fln€ to

c €

o u t

Fnr r inmcn l  c  E  55  tb l lo r  s te !  Aug€r

Elevat ion  39 .0  f t  oa te  t2 /  10 /87

ASPHALT
ENGI}€EFED FILL
0anK yEl!-ofrsFr BRoHr.t (r0Y8 4/4-5161 SA D €P)

oedllr den3e. poo.ly rocted, floe to vefy
floe godlned

DAFI( y€Lloltl$t BR0kN (10yR 4./41 SAI{I |llfi
CLAY 6P-SCI

12 IN. OIAI€TE8 ST€€L I{ELL
I'OJSIIS II1H LOCKING COVER

IIATEFPFOOF I€LL CAP

8€II€OFCED CONCf,ETE f€LL
HOFIT€ ENCLOSURE
EEFTONITE-CEI€NT SEAL

tl It{. OIAI€TEA BOAING

4 rfl. orAr€T€e s$EIt -E 40
PVC XEn CASI €

8a0NN O.sY 4./41 SILTY SrN) (S1,0 hard.
rollt. Yeny fioe to fin€ gPrln€d

oLrvE-€8AY (sY s/2) SAIO (SP) hand. poofly
sorted. ret. tlne tO v€ry flne gFained

I

1 tlr. ourtlEn SL0TTED
ScrEIL.i-E ilo P4/c IELL SCREET{
(0.020 ln. rlot slzs)

d€n3e. poorly

g.rvE t5Y 4/31 CI-AY (Cu stltl

bottor of bor.tog at 41.5 ft

A2I
I
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$ Herding L.wron l r roci t tcr

Eno,neers e-3 G€'o!c+rl,Srs

Log of Boring and Well Completion Deqil MW-4
City of Oakland Chinatown Redevelopment Area
G round-Water I nvestigation
Oakland. Califomia

Top of  PvC Casing

Elevat i onf!l. Z-1 -tt -

gROUNO SIJRFTCE

8€NTO{IIE PELLEI SEAL

SAI{O FILTEN PAC(
(Blz€: llonterey a3l

BOTTS4 CAP

saa balo. toc
r.!1 To0 oata! !

o r n

EqUipmgnt-cH€ 55 i$llor s:eF Auge'

Erevationjo.4 ft _ Oate 1?19{97_

DAF( 8f,olltt (10Y8 3/3) SILTY srN) {g{ .edlu!
denge. very flne to fine g.aloed

yErLoir$t 8Ro{ff{ (10YF 5/O SA}0 fiIrH CL Y
(SC-SPI rediu! deru€. goorly lrtE4 very
ftne to fln€ gt.alord

colop chs||gc to 8e0to{Istl YEIOI l10ln 6./6
a€dlua d6ns€. aollt" Yrt.y flnr to flnq
gFrlned

coloF chsng€ to YELLoCsr, 8flttlN (10Y8 5/4

t

oLIvE-€f,AY lg.lR 5/*1/4 glo (SPl d.ns€.
pooely rorted tln€ 9oatned

Bf,olrH (toYR 5/31 sAia (SPl drn!!. pooely
sorted

PALE OLrVE (5t 5/31 S&gv SiLr 0{-l
stlff. Yefy flne gnrln€d

PAI-E OLIVE (5Y 6/3) CLTY T:ii SILT
8t l f f .
bottor ot 6oc1ng .: €.5 f:

12 IN. DIAI€TEN STEEL hELt
H(ruSIN€ |ITH LOS(II€ COVEA
IAIERPEq'F |ELL CAP

8€r{T0.{ItE-Cg€{i s€rl-

1I IN. OIAI€IEF SORINS

il It{. oIll€TER SCt€llJLE 4)
PVC I{ELL CASIN€

ir.

'l'
t1
i-t

t-f
i1r
l't

il ltl. OIAI€IEA SLoTTO
So€ruLE /O PVC fErL SC8€Ell
{0,0a0 tn. rlot sllel

A3
-a: NUr'a::

$82.  012.02
DAIE
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Log of Eoring and Well Completion qe!4l_!{W-t,
City of Oakland Chinatd'yn Redevelopment Area
Grourd-Water Investigalion
Oakland. Cali{omia

Top of PvC Casing
. . ?r F.F {r

E I evat 10n -_ji_::l__-

GROUND SI,BFACE
sb€ b6l0r fm

l€ll lo9 trat.ll

A E

a a n

Equipment-qq 91 Ho!lotr sten l-uget.

Eievat ion 38 .5  f t Date 12/!?/87

COIICRETE
oa-HK 880ro (loYR 3/3) SILTY sAm (sfi) ledlu!

denS€. rolst

yEll0r(Igr 880r{H (roYR 5/6',1 SAm rrTH CLAY
(Srcl .€dlur dense. goofty sorted

12 It{. DIAI'IETER STEEL I€LL
Hq.,slr'l€ rll}t L0CKIN6 COV€R
HATENPROOF IGLL CAP

BEITFOf,€EO CO CFETE TSl
HUI'IIS ANCL(Is1JRE
EEMorrrE-c€ Er{T s€rl

12 II{. OIAI€IER BO8IN6

4 $r. Drr|€IEn so€dJl€ 40
PVC tEtl CAS$I€

tMfi( YELUxIsll 8gt{r{ (toYn,l/,ll CLIYEY S${,
(SCl rdlu. d"nse

8€flTONITE PELLET SEAL

SAI€ FILIER PACI(
(slzs: ilonterey t3l

. { I .D IAI€ IERSLOT]EO
SCT€BULE 40 PVC IELL SCFEEN
(0.0?0 tn. slot !12€l

BOTTOI| CAP

rLIVE-Gf,TY
I softed

8,?0tlr{ O.51F 4/4 SAIO (SPl poorly 8ot'ts4
ve..y flrE to flne qralfttd

(sYE 5/a sAl{t (SPl dense. poot'ly

coloe crl.nge to Snolitr (2.5Y 4/4)

6Ar l
ha,.d

(10yR s/31 s^r{rY GRAVE- irrH cL^Y (€C)

glv€ (5y 4/31 o.-a'( rrrH srLT (cll stlff

oottor of bonlng ri,16.5 ft

Bot'hE €rtended fcon .{e.0 to 45.5 ft uslng
7' dlaEt€r augen
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€E! tlardlog Lewton at.ocllt t Unified Soil Ctassification Chart PtarE

# e"-.'."",-r and c€oscienrisrs City Of Oafdand C,hinatofln Redevdopment fuea A Eg=j Ground-Water lrwesfigatbn Fl l,
- Oaldand, CaJifomia

REvls'EO DAIE

MAJOR OIVISIONS TYPICAL NAMES

a
--J C

cDa':
o 9 d
v;-
a 4 -  o

< i i
. ^ -  Z

i iz

<x
o=
(J

GRAVELS

MORE THAN HALF
CDACSE FBACTION

IS IA'iGER THAN
No. a SIEvE SlzE

CLEAN GMVELS WIIH
LITTLE OR NO ;INES

G\.J
' IVELL Gf,ADEO GRAVELS WITH OR
W I T I . I O U T  S A N D ,  L I T T L =  O R  N O  F I N E S

:OORLY GRADED GRAVELS WITH OR
$JITHOUT SANO- LITTLE OR NO FINES

GAAVELS WITH CVER
12'ld F|NES

GM il
) l

SILTY CRAV€LS, SILTY GFAVELS
llTITH SAND

/l/x
CLAYEY GFAVELS, CLAYEY
GRAVELS WITH SAND

SANOS

MOR€ 1HAN HALF
COAFS€ FRACIION
IS SMALLEB THAN
NO. { S|EVE S|ZE

CL€AN SAND,S W1TH
IITTTf OR NO 'INES

s\ rV€LL GRADED SANDS WITH OR WITHOUT
GRAVEL. LITTLE OR NO F1NES

POORLY GRADEO SANDS WITH OR
WITHOUT GRAVEL. LITTLE OR NO FINES

SANDS WITH OV€R
12% F|NES

SM |fl SILTY SANDS WITH OR
WITHOUT GRAVEL

n CLAYEY SANDS WITH OR
WITHOUT GRAVEL

XE;
l sg
LI I r -

=<F

Y=?

2E-
[ >

SILTS ANO CLAYS

LIOUID IIMIT 50% OR LESS

ML
rr.ro.cca.\ tc st t-ts aND vEFY F INE
SANDS. ROCK FLOUR, SILTS WITH
SANDS A,\D GRAVSLS

CL
'/l !r'Hqqitr#jlll:i'Biiuuo"
r l l
t l l

t
OFGANIC SILTS OH CLAYS
OF LOW ?LASTICITY

SILTS ANO CLAYS

LIOUID LIMIT GR€ATER THAN 50:;

M H
INORGAT-lC SILTS. MICACEOUS OR
OIATOMACICUS. F INE SANDY OR
SILTY SOILS. SLASTIC SILTS

CH z INORGANIC CLAYS OF HIGH
PLASTICITY. :AT CLAYS

OH 'f/)ORGANIC  S ILTS  OR CLAYS
OF MEOIUM TO HIGH PLASTICITY

HIGHLY ORGANIC SOILS Pt PEAT AN9 OTHER HIGHLY
ORGANIC  SOILS

UNIFIED SOIL CLASSIFICATION -  ASTM D2487_45

I urdisturb€d sample

E Butk sampte

(1oYR 3/3) I'lunsetl Color Index

9386.013.02 l/88



Appendix , <r?
DECONTAMTNATTON PROCEDbR.*
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DECONTAMINATION PROCEDURES

Eouipment Decontamination

All equipment that may come in contact with potentially c

drilling fluid, or.water is decontamitrated prior to and after use.

soi l ,

Decontamination

consists of steam cleaning (high pressure, hot water rinse) or phosphate-frect
I appropnarc.

installation

t
I
I
I
I
t
I
I
I

t

detergent wash, and deionized (DI) or cleatr water

DrilIing, sampling, aquifer testing and moni

equipment is decontaminated as follows:

F2648-R

January E, 1988

',.--.rstttne (used with bailers or disposable sampling bottles) that has been
( in &ntact with thc water in the welt or boring is rcplaced after each
1\san'nle collection.

Drill rigs, augers, drill rods, drill bits, mud tanks, and sand
separators are stcam-cleaned, prior to use at the site- visible soil and
grcase are removed at th is t ime.

,f\

Soil samplin g equipmcnt(e.g-\li.gbarrel or standard penetration
samplers, sampling tubes)\Yla,nqflprior to use in each boring and
between samplinS. The sarhple6'may be steam clcaned or washed in a
phosphate-free detergent sol\$n and rinsed in clean water. Yisible
soil is removed at this time. ffash solutions and rinse water are
replaccd prior to each boring.

prior to cach use or prior to each samplin8, round.

Bailers are steam-cleaned or washed in phosphatc-fre€ detergent
glution and rinsed twice in clean water prior to cach usc. Rope or

teel tapes, wcll sounders, transducers, and water quality probes are
rinsed in distil led-deioni zed w^ter or wiped clean after each use.
Generally, only the wetted end of these devices requires cleaning.

,
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Appeodix C

LIST OF ILLUSTRATIONS

c- l

c-2

c-3

c-4

c-5

Rising Head Slug Test, Test l, Well MW-3 ,a

Rising Head Slug Test, Tesr 2, Well MW-3 {r^\

Rising Head Slug Test, Test l, Well MW-4

Rising Head Slug Test, Test 2, Well MW-4

Residual Drawdown Yersus DimeasionlessTSe, Wetl MW-3.
Recoveryrest 
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c-r

c-2

t-- J

c-4

c-5

LIST OF CALCULATION SHEETS

Unconfined Aquifer Slug MW-3, Test I

Unconfined Aquifer Slug T Well MW-3. Test 2

Unconfined Aquifer Slug Test for Welt M1V-4, Test I

B?745-R



SLUG TEST, WELL MW_J
TEST 1, RISING HEAD

1

h
H
T

I
't_

nME (SECONDS)

E Herdirg L.waon Aiaoalataa Rising Head slug Test, Tesr 1, we Mw-3
City of Oatdard Chinalown Redevelopmerit Area
G rourd-Water tnvestigation
OaldanC, Califomia

ffi englneers. Geolo€ists'- a Geoonys'c'srs

9382,013.02 1188
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SLUG TEST. WELL MW_3
TEST 2. RISING HEAD

1

F
lrl
l!
L.

o

I

40 60
T|ME (SECONoS)

Bising Head Slug Test, Test 2, Well MW-3
City ol Oaldand Chinato,,rn Redevelopment Area
Ground-Water I nvestigElbn
Oakland. Califomia c2
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Rising Head Slug Test, Test 1, Well MW-4
City of OaHarNJ Chinatoun Redevelopment Area
Ground-Water I rNestigation
Oakland. Califomia

SLUG TEST. WELL MW_4
TEST 1. RISING HFAD

T|ME (SECONDS)

1

c
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td
lr-

o

I
I

10 -'
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1/88
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SLUG IEST, WELL MW-4
TEST 2. RISING HFJD

nME (SECONDS)

- Hardiag Lawaon Araoaiat+a Rising Head Slug Tesl, Test 2, Wetl MW-4
City of Oaldand Chinatown Redevelopment Area
Ground-Water Investigation
Oakland, Califomia

ffi! Eng'..as'5 6eoogisrs
: & Geoohvs,c,sts
- c4
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R"=

c-

Sheet C-1. Unconfined equifer Slug Test Method for Well MW-3, Test

Rising Head Test (Slug removed from well)

Method of Aralysis: Bouwer and Rice (1976)

H Hydraulic head above bottom of well screen

L Length of well screen through which water
enters/erits well

D Saturated thickness of aquifer

r Radius of well casiag

r* Radius of wellbore

{ Porosity of gravel pack (assuoed)

r^ Effective radius of well casing
" (inctuding porosity of gravel fack)

r"= IP + Qft *2 - ?17tlz

Calculation of ln Re/r#

ln R"/r* =

16.0 fe€t

16.0 feet

0.17 fe€t

0.116 fe€t

0.25 uaidess

0.27 f€€t

c=

+C
In(H/rw) Llrw

erre$i"Aiat distance in which the head
ch.'r€e{t/Fsipbfd

\
dimensitnqlgparameter which is a function of
L/r*, deterffined from analog model studies
conducted by Bouwer and Rice (1976)

2.25 (utritless)

2.25
r6.o/0.46

ln Ru/ro, = 2.7

B2745-R"



I
I
I
I
I
I
I
I
I
I
I
l
I
l
I
I
T
I
I

Sheet C-1. Unionfined Aquifer Slug Test Method for Well MW-3, Test I
(Continued)

Rising Head Test (Slug removed from well)

HYDRAULIC CONDUCTIVTIY (K)

I 1 a  v o
t y t

r = r"sln(Re4ui

where: yo =

Yo=

2( r 6.0) 100

K = 7.3 x 10-6 ft^econd

K = 4.4 x l0-3 ftlminute

K = 6.3 ftlday

zero tine y-axis itrtercept of linear portion of recovery data

0.82 feet

yt = y-axis intercept at time (t) of linea

Yt = O'25 feet

t = 100 seconds

K = {927)2 (2.T I

of recovery data

'' 3#

827{5-R
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Sheet C-2. Unconfined Aquifer Slug Test Method for Well MW-3, Test 2

Rising Head Test (Slug removed from well)

Method of Analysis: Bouwer and Rice (1976)

H Hydraulic head above bottom of well screen

L Length of well screen through which water
enters/exits well

D Saturated thickness of aquifer

r Radius of well casiag

rw Radius of u/ellbore

d Porosity of gravel pack (assumed)

r^ Effective radius of well casing
" lincluding porosity of gravel fack)

r"= fr2 + g\r*2 - P11U2

Calculation of ln R"/ro

ln R"/r* = +C
ln(H/r*) L/tw

rc.0,{e7l,"s
16.0 feet

0.17 feet

0.46 feet

0.25 unitless

0.27 feet

R" = EffegfiyE-Fdis{distance in which the head

"h\.rva5tgra
C = Oimensio\rbbrparameter which is a function of

L/r*, deteHined from analog model studies

c=

ln Ra/r*

ln Re/rw =

conducted by Bouwer and Rice (1976)

2.25 (unitless)

2.25
t6.0/0.46

82745-R
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Sheet C-2. Unconfined Aquifer Slug Test Method for Well MW-3, T€st 2
(Continued)

Rising Head Test (Slug removed from well)

HYDRAULIC CONDUCTIYITY (K)

* _ 1"2 ttln*/rur) 
* ," 

t
where: Yo -

Yo=

Y t=

J t  -

l =

x = {9l')z (z.t't
2(16.0)

K = 6.E x l0-5 ftTsecond

K = 4.1 x l0-3 ftTminute

K = 5.8 ftlday

* "3#

zero time y-axis intercept of linear portion of recovery data

0.E I feet

y-axis intercept at time (t) of line

0.27 feet

I00 seconds

of recovery data

82745-R
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Sheet C-3. Unconfined Aquifer Slug Test Method for Well Mw-4, Test I

Rising Head Test (Slug removed from well)

Method of Analysis: Bouwer and Rice (1976)

H Hydraulic head above bottom of well screen

L Length of well screen through which water
enters/exits well

D Saturated thickaess of aquifer

r Radius of well cashg

rw Radius of wellbore

{ Porosity of gravel pack (assumed)

r. Effective radius of well casing- 
(including porosity of gravel pack)

r"= lr2 + fir*z - r21'fl2

Calculation of ln Ru/r"r.

15.0 feet

15.0 feet

0.17 feet

0.46 feet

0.25 unitless

0.27 feet

ln Ru/r* =

where: Re =

l . l
ln(H/r*)

+C
L/rw

Effe distance in which the head
cha

c=

c=

dimensio\esb2parameter which is a function of
L/rw, deter-lfined from analog model studies
conducted by Bouwer and Rice (1976)

2.20 (unitless)

1ft_tn ne/rw:{fiJ- 2.20
ts.o/0.46

ln R"/r* = 2.6

82745-R.
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Sheet C-3. Uaconfined Aquifer Slug Test Method for Well MW-4, Test I
(Continued)

Rising Head Test (Slug removed from well)

HYDRAULIC CONDUCTIVITY (K)

K - rc'Jr{qaw} 
* ," 

t
where: yo =

Yo=

"=,n##r # '" 3#
K = 5.2 x t0-6 ftlsecond

K = 3.I x lO-3 ftlminute

K = 4.5 ft,/day

zero time y-axis intercept of linear portion of recovery data

0.80 feet

yt = y-axis intercept at time (t) of lhea

vt = 0'35 feet

t = I00 seconds

of recovery data

a
82745-R
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Sheet C-4, Unconfined Aquifer Slug Test Merhod

Rising Head Test (Slug removed from well)

Method of Analysis: Bouwer and Rice (1976)

H Hydraulic head above bottom of well screen

L Length of well screeD through which water
enters/eJdts well

D Saturated thickness of aquifer

r Radius of well casing

rw Radius of wellbore

C Porosity of gravel pack (assumed)

r. Effective radius of well casing- (including porosity of gravel pack)

r"= [r3 + g(rn2 - f'ltlz

for Well MW-4, Test 2

n.oR

,,N
t5.0 feet

0.17 feet

0.46 feet

0.25 udtless

0.27 feet

Calculation of ln R"/r*:

ln R"/r* =

v/here: Re =

c=

c=

ln R./r* = 2.6

l . l +C
ln(H/r*) Llrw

Effectivfradal distance in which the head
cnanft{#piq}a

Ait"*hr..bF"rameter which is a function of
L/r*, deterffined from analog model studie
conducted by Bouwer and Rice (1976)

2.20 (unitless)

1&_'"*./'*\##fiel

827{5-R
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Sheet C-4. Unconfined Aquifer Slug Test Method for Well MW-4, Test 2
(Continued)

Rising Head Test (Slug removed from well)

HI'DRAULIC CONDUCTIVITY (K)

K = +s rELRe/rJ 
* t, 

t
where: yo

yo

Y t -

Y t=

I{ = 5.3 x 10-6 ftlsecond

K = 3.2 x lO-3 ftlminute

K = 4.6 ft/day

zero time y-axis intercept of linear portion of recovery data

0.74 feet

D,,
, f  /  / >

y-aris intercept at time (t) of linear(pofti6p/of recovery data
\ \

0.32 feet \)

100 seconds

K - rc.27\2 e.6\ I
2(15.0) 100

r" oq#

B2745-R
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Sheet C-5. Residual Drawdown Method for Wetl MW-3

PUMPED WELL MW-3

OBSERVATION WELL MW-3

Method of Analysis: Residual Drawdown (Theis, 1935)

a Average discharge rate

As Change in recovery per one log cycle

b Aquifer thickness

TRANSMISSryITY (T)

T = (2.303 Q)/ ar as

T = 2.303 (0.76) / a* g.8s\

T = 2.4 x l0-2 ft2lmir = 35

HYDRAULIC CONDUCTTVITY (K)

fP/day

RECOVERY

feet

feet

5.7

5.85

16.0

?6 ft3/min

K = T/b

K = 2.4 x rc-z/rc.o = ,.5x'o-3hr
= 2.2 f tlday

, / /  )  ' - \

82745-R
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Gb

Matu

LAAORATORY CERTIFICATE

Curi'is & Tompkins, Ltd,, AnoryricorL
290 Division Slr€el. Son Froncisco. CA 94,103. Phone (415)

LaboratoryN(} 13923
tueliminary No.

> HARDING LAWSON ASSOCIATES

Repon on >  3  So i l  SampLes

J o b  L o c a t i o n :  C i t y  o f  O a k l a n d
H L A  J o b  N u m b e r :  9 3 8 2 , 0 1 2 . 0 2

See  A t tached  Resu l t s

Repofted
Sanp.led
kceived

12 /21 /87

12  /  r t  / 87

02e p{n

Laborato

San F?anci.sco
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LABORATORY NUMBER: 13923-2
CLIENT: Harding Lawson Associates
SAMPL ,E  rD :  I ' IW-2  26 '0 ' - 26 ' 5 "
HLA  Job  # :  9382 ,01 .2 ,02  C i t y  o f  oak land

DATE
DATE
DATE

EPA 8020: Volat i le Aronat ic Hydrocarbons in
Ex t rac t i on  Me thod :  EPA 5030  -  Pu rge  &

COMPOUND

Benaene .

To Iuene .

E thy l  Benzene . . . .

To ta .L  Xy lenes . . . .

Chl-orobenzene .  .  .  .

1  ,  4  -D ich lo robenzene .

1  ,  3  -D ich lo robenzene .

1 ,  2 -D ich lo robenzene  .

N D  =  N o n e  D e t e c t e d .  L i n i t  o f  d e t e c t i o n  ( L O D )  i n

Q A / Q C :

D u p l i c a t e :  R e l , a t i v e  %  D i f f e r e n c e
Average Spike Recovery l i

ND 1000

ND 5000

ND 1000

ND 1000

ND 1000

ND 1000

ND 1000

ND 1000

las t  co lumn.

D

99

Gb curris & Tompkins. Lrd.

RECEMD I  t 2 / t t / a7
ANALYZED:  12 /77  /a7
REPORTED:  72  / 21 /  A7

So i l s  &  I , l as tes
Trap

Result  LOD
uE/Kg ug/Kg
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LABORATORY NUMBEE: 13923-4
CL IENT:  Hard ing  Lawson  Assoc ia tes
SAMPLE ID ;  MW-4  26  '  0 ' -26  '  5 !
HLA  Job  # :  9382 ,072 ,02  C i t y  o f  Oak land

COMPOUND

B e n z e n e .

T o f u e n e .

E t h y l  B e n z e n e . . . .

T o t a l  X y l e n e s , . . .

C h l o r o b e n z e n e .  .  .  .

1 , 4 - D i c h l - o r o b e n z e n e

1 ,  3  -Dich lorobenzene .

1 ,  2  -DichLorobenzene .

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

Q A / Q C :

D u p J .  i c a t e :  R e l a t i v e  %  D i f f e
Average Spike Recovery %

EPA 8020 :  Vo l -a t i l e  A romat i c  Hyd roca rbons So i I s  &  Was tes
Ex t rac t i on  He thod EPA 5030  -  Pu rge  &  T rap

i
&

ND

ND

ND

ND

ND

ND

ND

ND

o f  d e t e c t i o n ( LOD)  i n  Las t  coLumn .

I

1 r r t

Gb curris & Tompkins. Lrd.

DATE RECEIVEDI  72 / I I / 87
DATE ANALYZED: .  12 /17  /A7
DATE REPORTED.. 12 /2I  /87

Resu l t  LOD
uE/Kg uE/Kg
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LABORATORY NTIMBER: 13923-5
CL fENT:  Hard ing  Lawson  Assoc ia tes
SAMPLE ID :  Mw-3  27  '  5 "  -28 '  o "
HLA  Job  # :  9382  t 012 .O2  C i t y  o f  Oak land

COMPOUND

B e n z e n e .

T o l u e n e .

E t h y l  B e n z e n e .  . .  .

T o t a l -  X y l e n e s . . . .

Chforobenzene .  .  ,  .

1  ,  4  -Dich lorobenzene .

1 ,  3-Dichlorobenz ene .

1 ,  2  -Dich l  orobenzene

N D  =  N o n e  D e t e c t e d .  L i n i t  o f  d e t e c t i o n

Q A / Q C :

D u p l i c a t e :  R e l a t i v e  %  D i f f e r e n c e
Average Spike Recovery %

EPA 8020 :  vo la t i l e  A romat i c  Hyd roca rbons  i n  So i l s  &  Was tes
Ex t rac t i on  Me thod EPA 5030  -  Pu rge  &  T rap

DATE RECEIVED:  12 /L l / 87
DATE ANALYZED.. 12/ 17 /87
DATE REPORTED:  T2 /2 I  / 87

Resu l t  LOD
uclK8 uE/Kg

Cb 
curris & Tompkins. Lrd

!o2

ND

ND

ND

ND

ND

ND

ND

ND

( LOD ) in Iast  col-usrn.
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Gb

Mark

LABORATORY CERTIFICATE

Curtis & Tompkins, Ltd., Anoryricol
290 Divislon Slreef. Son Froncisco. CA 94,103. Phone t4151

tlll0l
N
,S i

LaboratoryNd 13945
Preliminary No.

fur > HARDING LAWSONASSOC IATES

Repod  on  )  1So i l  San r :Le

J o b  L o c a t i o n :  C i t y  o f  O a k L a n d
H L A  J o b  N u n b e r :  9 3 8 2 , 0 1 2 . 0 2

See Attached Results

Repoded
Sanpled
Received

72/27 /a7

12 /76 /87

Laboratory

San Franclsco Wilminoton



L A B  N U M B E R :  1 3 9 4 5
CLIENT: Harding Lawson
H L A  J o b  # :  9 3 8 2 , 0 1 2 . 0 2

R e s u l t s  o f  A n a l y s i s  f o r

M e t h o d  R e f e r e n c e s :  T P H :

Assoc  i  a tes
C i t y  o f  Oak land

Gb 
curis 6,Tompkins.Lrd.

DATE RECEIVEDI  T21  16  /  87
DATE ANALYZED"  L2 /17  /87
DATE REPORTED:, 12/21 /8i

P e t r o l - e u m  H y d r o c a r b o n s  i n  S o i l s  &  W a s t e s

T o t a l  P e t r o l e u m  H y d r o c a r b o n s ,  E P A  3 5 5 0 / 8 0 1 5

LAB ID HLA ID DIESEL
(  mslkc )

OTHER
( nglkg I

GASOLINE KEROSINE
( m e l k c )  (  n g l k g  )

I
I
I
t
I
t
I
I
I
I
t
T
I
I
t
I
I
T
I

13945 -1 MW-s ND(  t0  )
25 '5 ' -26 '0 "

ND(10 ) ND(  10  ) ND(  l 0 )

ND =  No t  De tec ted ;  L in i t  o f  de tec t i on  i n  pa ren theses .

QA,/QC SUMMARY

D u p l i c a t e :  R e l a t i v e  %  D i  f f e r e n c e
S p i k e :  %  R e c o v e r y

<1
1 0 9
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LABORATORY NUMBER: 13945-1
CL IENT:  Hard ing  Lawson  Assoc ia tes
SAMPLE ID :  MW-5  25 '5 ' - 26 ' 0 '
HLA  Job  # :  9382 ,O72 .OZ  C i t y  o f  Oak land

COMPOUND

Ben  zene

Toluene

E thy l  Benzene . . . .

To ta l -  Xy lenes . . . .

C h l o r o b e n z e n e

1 ,  4  -D ich lo robenzene  .

1 ,3 -D ich lo robenzene

I  ,  2  -D ich lo robenzene  .

N D  :  N o n e  D e t e c t e d ,  L i n i t  o f  d e t e c t i o n  ( L O D )  i n  l a s t

Q A / Q C :

Dup l i ca te :  Re la t iwe  X  D i f f e rence
Average Spike Recovery %

Gb 
curris & Tompkins. Lrd.

colurrn.

ND

ND

ND

ND

ND

ND

ND

ND

102

EPA 8020 :  Vo la t i I e  A rona t i c  Hyd roca rbons  i n  So i l s  &  Was tes
Ex t rac t i on  Me thod :  EPA 5030  -  Pu rge  &  T rap

Resul-  t
tug/KE

DATE RECEIVEDt  12 /16  /47
DATE ANALYZED:  12 / I7  /47
DATE REPORTED: 12/27 /87

l,oD
ug /Kg
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LAB NLt1BER: 13940
CLIENT: Harding Lar, lson
HLA  Job  : :  9382 .012 ,02

Assoc ia tes
C i t y  o f  Oak land

D i s s o l v e d  L e a d  i n  W a t e r  b v EPA | le thod 742O

HL.q, TD

Gb 
curtis & Tompkins. Ltd

DATE RECEIVED: .  12 /15  /87
DATE ANALYZED:. 12/ 15 /87
DATE REPORTED -.  72 /  2L /  8?

DETECTION LI I ' I IT
( t f ie /L ' l

0 . 1 0

0 .10

0 ,  10

0 .  10

0 ,  10

LAB ID

139{0-1

139. t0 -3

13 9- r  0 -4

13940-5

139{0 -6

8?121401  We l l

8?121404  I ' 1e11

8?121405  l {e l l

8?121406  I Je11

8?121407  T r i p

RESULT
l t 8 g / L l

ND

ND

ND

ND

IttI-2

llr,t-4

I,1tl-4 (DuplicaEe)

M,l-1

Blank

QA/QC SU}AIARY:

Relat ive % Di . f ference
Aveaage Spike Recovery

<1
101



L A B  N U M B E R :  1 3 9 4 0
CLIENT: HardinE Lal , rson
H L A  J o b  * :  9 3 8 2 , 0 1 2 .  0 2

R e s u l t s  o f  A n a l y s i s  f o r

M e t h o d  R e f e r e n c e s :  T P H :

A s s o c i a t e s
C i t 5 -  o f  O a k l a n d

Gb 
curiis &Tompkins. Lrd.

DATE RECEIVEDI  12 /15 /A7
DATE ANALYZED 

" 
12/16/87

DATE REPORTED.  72  /2 I  / 87

Petro l "eum Hydrocarbons in  Water

T o t a l  P e t r o l e u r n  H y d r o c a r b o n s ,  E P . {  3 5 5 0 / 8 0 1 5

LAB ID HLA ID GASOLINE
{me/L )

KEROSINE DIESEL
lne /L l  (  me l l ,  )

OTHBR X
(  n g / L  )

I
I
I
I
I
I
I
I
I
I
I
t
T
T
t
T
T
I
T

13940 -1

13940 -2

13940 -3

13940 -4

l . . t v + u - J

13940 -6

87121401

8?121403

87121404

87 t2].405

8?121406

a7 L21407

ND(0 .05 )

ND(0 .05 )

ND(0 .051

ND(0 .05 )

ND(0 .05 )

ND(0 .05 )

l . o

ND(0 .05

0 .77

0  . 71

l o

ND {  0 .  05

Ili'l-2

) Mr{-3

M.1-4

t'tw-4 (Dup)

Mtl-1

Blank

ND(  0 ,05  1  ND(  0 .  05  I

ND(0 .05 )  r ' fD (0 .051

ND(0 .05 )  ND(0 . ( ) 5 )

ND(0 .05 )  ND(0 .05 )

ND(0 .05 )  ND(0 .05 )

ND(0 .05 )  ND{0 .05 )

Fingerpr int  pattern does not match hydrocarbon standard;
Quan t i t a t i on  based  on  l a rges t  peaks  w i th in  bo i l i ng  range
o f  pa in t  t h inne r .

No t  De tec ted ;  L i r t r j , t  o f  de tec t i on  i n  pa ren theses .

QA/QC SUMI'IARY

A v e r a g e  s p i k e  r e c o v e r y  % 106



LAB NUI"IBER: 13923
CLIENT:  Hard ing  Lawson  Assoc ia tes
HLA  Job  # i  9382 ,O12 .02  C i t y  o f  Oak land

GASOL INE
( m g l k g )

R e s u l t s  o f  A n a . l , y s i s  f o r  P e t r o l e u n  H y d r o c a r b o n s  i n  5 o i l . s  &  W a s t e s

M e t h o d  R e f e r e n c e s :  T P H :  T o t a l  P e t r o L e u m  H y d r o c a r b o n s ,  E P A  3 5 5 0 / 8 0 1 5

LAB ID HLA ID

DATE RECEIVED: .  12 /71 /87
DATE ANALYZED I 12/17 /87
DATE REPORTED:, L2 /2I  /  87

Cb 
curris & Tompkins. !rd.

OTHER T
( lne/kg I

KEROS INE
(  ne /ks  I

D I  ESEL
(ns /he !

I
I
t
l
I
I
I
t
I
I
I
I
I
I
I
T
I
I
T

13923-2

13923 - 4

13923-5

MI,T - 2
26 'O"  -26 '5 "

MW- 4
26 ' ,  0 "  -26  '  5 "

MW-3
27 '5 * -28  '  0 "

ND(10 )

ND(10 )

ND(  10  )

ND(10 )

ND(10 )

ND(10 )

ND(  10 )

ND(10 )

ND(  10 )

510

i t -D  (  10  )

l iD (  10 )

F inge rp r in t  pa t te rn
Quant i tat ion based
o f  pa in t  t h inne r .

doea r tot  natch hydrocarbon standard;
on l -arEiest peaks within boi l ing raneie

N D  =  N o t  D e t e c t e d ; L i m i t  o f  d e t e c t i o n  i n  p a r e n t h e s e s .

QAIQC SUMMARY

D u p l i c a t e :  R e l a t i v e  %  D i f f e r e n c e
S p i k e :  %  E e c o v e r y

<t
l  n o
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LABORATORY NUMBER: 13940-1
C L I E N T :  H a r d i n g  L a w s o n  A s s o c i a t e s
S A I 4 P L E  I D :  8 7 1 2 1 4 0 1
H L A  J O B  N U I v B E R :  9 3 8 2 , 0 7 2 . 0 2  C i t y  o f  O a k l a n d

COMPOLIND

12/75 /87
L2 /17  /a7
12 /21 /A7

EPA 602 :  Vo l -a t i I e  -A romat i - c  Hyd roca rbons  i n  Wate r

CONC
ug  /L

Be  nzene

To luene

E thyL  Benzene . . . .

To ta l  Xy lenes . , . .

Chlorobenzene .  .  .  .

1 , 4 -D i ch fo robenzene

1 ,  3  -D ich lo robenzene  .

1  ,  2 -D ich lo robenzene  .

ND =  None  De tec ted

Q A / Q C :

D u p l i c a t e ,  R e l - a t  i v e  %  D i f f e r e n c e
S p i k e  R e c o v e r y  %

200

ND

56

ND

ND

ND

ND

ND

o

99

Cb 
curris &Tompkins- Lrd

Iielf l,ltl-2
DATE RECIEVED:
DATE ANALYZED :
DATE REPORTED :

DETECT ION
L IMIT
ug /L

- tu

50

10

10

10

10

10

10
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LABORATORY NUMBER: 13940-2
CL,IENT: Harding Lawson -1s s oc iates
SAMPLE ID :8?121403
HLA JOB NUMBER:  9342 ,O12 .02  C i t y  o f  Oak land

Cb 
curtis &Tompkins. Ltd.

Well Mi-3

DATE RECIEVEDI 12 /1.5 /87
DATE ANALYZED:  72 /17  /87
DATE REPoRTED:. 12 /z l  /  87

DETECTlON
LII 'JIT
UE /L

I

t

1

1

1

1

1

E P A  6 0 2 :  \ r o l a t i l e  - A r o m a t i c  H y d r o c a r b o n s  i n  w a t e r

coNc
luq/LCOMPOUND

Benzene .

To luene ,

E thy f  Benzene . . . .

TotaL Xy.I-enes

Chl-orobenzene

1 ,  4 -D ich l -o robenzene .

1 ,  3 -Dichlorobenzene .

1 ,  2 -Dichforobenz ene .

ND = None Detected

Dup l i ca te ,  Re- Ia t i ve  % D i  f f e rence
Sp ike  Recove ry  %

ND

ND

ND

ND

ND

ND

ND

ND

9 9
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LABORATORY NUMBER: 13940-3
C L I E N T :  H a r d i n g  L a w s o n  A s s o c i a t e s
S A H P L E  I D i  8 7 1 2 1 4 0 4
H L A  J O B  N U H B E R !  9 3 8 2 , 0 I 2 . 0 2  C i t y  o f  O a k l _ a n d

COMPOUND

EPA 602 :  Vo Ia t i I e  A rona t i c  Hyd roca rbons  i n  Wate r

coNc
ug /L

B e n z e n e . ND

ND

ND

ND

ND

ND

ND

ND

DETECTION
LIMIT
ve /L

10

50

10

10

10

10

10

10

To luene

Ethyl  Benzene .  .  .  .

To ta l  Xy lenes , , . .

Chlorobenzene .  .  .  .

1 ,  4-D ichLorobenzene .

1 ,  3  -D ich lo  robenzene  .

1  ,  2 -D ieh lo robenzene  .

ND = None Detected

QA/QC:

D u p l i c a t e ,  R e l a t i v e  %  D i f f e r e n c e
S p i k e  R e c o v e r y  %

6
q a

Cb 
curtis &Tompkim. Lrd.

I-Je11 MI,l-4

DATE RECIEVED:
DATE ANALYZED :
DATE REPORTED :

12/75 /87
12 / t7  /87
12 /2 I /87
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LABORATORY NUMBER: 13940_4
CLIENT:  Hard ing  Lawson  Assoc ia tes
SAI IPLE ID :  8?  121405
HLA JOB NUMBER:  S3A2 ,O l2 .02  C i t y  o f  Oak land

E P A  6 0 2 :  V o l a t i l e  A r o m a t i c  H v d r o c a r b o n s  i n

DATE
DATE
DATE

I
- -
I l. f Curiis & Tomokins. Ltd.
fv

I{e11 l{w-4 (Duplicate )

RECIEVED:  L2 /15 /87
ANALYZED :  12 /L7  /87
REPORTED :  72 /2 ! / 87

Wate r

coNc
uc  /L

DETECT ION
LIMIT
ug,/L

l 0

50

' t o

10

10

10

10

10

COMPOUND

Benz ene .

T o I u e n e .

E t h y l  B e n z e n e . . . .

T o t a l  Y y l e n e s . . . .

Chlorobenzene ,  .  .  .

1  ,  4 - D i c h l o r o b e n z e n e  .

1 ,  3 -Dichlorobenzene .

1 ,  Z-Dichlorobenzene .  ND

ND = None Detected

Q A / Q C :

D u p l i - c a t e ,  R e l a t i v e  %  D i  f f e r e n c e
S p i k e  R e c o v e r y  %

N N

ND

ND

ND

ND

6
q q
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LABORATORY NUHBER: 13940-5
CL IBNT:  Hard ing  Lawson  Assoc ia tes
SAMPLE ID :87121406
HLA JOB NUMBER:  9382 ,O12 .02  C i t y  o f

I{e11 lfi-1
D.4TE REC IEVED :
DATE ANALYZED :
DATE REPORTED :

oak land

Hydrocarbons in Water

Cb 
curtis &Tompkins. Ltd,

12 /L5 /87
12 /17 /87
L2  / 2 t  / 41

EPA 602 :  VoLa t  i . l - e  A romat i c

COMPOUND

Ben z ene

T o l u e n e .

F + } l r r l  q a h  ? 6 h 6

T o t a l  X y l e n e s

C h l o r o b e n z e n e ,  .  .  .

1 , 4 - D i c h l o r o b e n z e n e

1  ,  3  - D i c h l o r o b e n z  e n e  .

1  ,  2  - D i c h l o r o b e n z e n e  .

ND = None Detected

QA/QC:

D u p l i c a t e ,  R e l a t i v e  %  D i  f f e r e n c e
S p i k e  R e c o v e r y  %

CONC
u g / L

? ,  300

4 ,700

1 ,400

6 ,800

ND

ND

ND

ND

DETECTION
LIMIT
UE lL

100

500

100

100

100

100

100

100

o

9 9
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LABORATORY NWBER: 13940-6
CL IENT:  Hard ing  Lawson  Assoc ia tes
SA I - IPLE  ID :8?121407
HLA JOB NUUBER:  9382 ,012 .02  C i t y  o f  Oak land

COMPOUND

Benzene .

E P A  6 0 2 :  V o l a t i L e  A r o m a t i c  H y d r o c a r b o n s  i n  W a t e r

CONC
u 4 / L

I

102

ND

ND

ND

ND

ND

ND

ND

ND

DETECTTON
LIMIT
\e /L .

1

1

1

I

1

1

To Iuene

Ethy l  Benzene

To ta l  Xy lenes

Chlorobenzene .  .  .  ,

1 ,  4 -Dichlorobenzene .

1 ,  3 -Dichlorobenzene .

1 ,  2  -D ich lo robenzene  .

ND = None Detected

QA,/QC :

D u p l i c a t e ,  R e l a t i v e  %  D i  f f e r e n c e
S p i k e  R e c o v e r y  %

Gb 
curtis & Tompkins, Lrd.

Trip Blank

DATE RECIEVED:
DATE ANALYZED :
DATE REPORTED:

r2 /L5 /87
72 /  77  /87
L2 /21 /87
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Laboratory Ng 19947
Preliminary f,to.

Report on

)  HARDINO LAWSON ASSOCIATES

1 Water  Sanple

J o b  L o c a t i o n :  C i t y  o f  O a k l a n d
H L A  J o b  N u m b e r :  9 3 8 2 , 0 7 2 . 0 2

See  A t tached  Resu l t s

LABORATORY CERTIFICATE

Curtis & Tom inS, Ltd,, Anolyticot Loborot
290 Division Streel. Son Froncisco. CA 94103. Phone f4,151

Reponed
Sanpled
Received

72/2L /e7

12 /  L6187

Q . .  c . . -  ^ ; . ^  ^



cbCurtis & Tompkins. Lld.

w-5

LAB NUMBER:  13947
CLIENTI  Ea rd ing  Lawson
HLA Job  # :  9382 ,O12 .02

Resu l . t s  o f  Ana l t r s i s  f o r

Me thod  Re fe rences :  TPH:

A g s o c i a t e s
C i t y  o f  O a k l a n d

we_t1

DATE RECEIVED. .  72 /76 /87
DATE ANALYZED I 72/!6/87
DATE REPORTED:  12  /21  /A7

Petrol ,eum Hydrocarbons in Water

To ta l  Pe t ro leum H1 'd roca rbons ,  EPA 3550 , /8015

LAB ID HLA ID GASOLINE KEROSfNE DIESEL
(ne  lL l  (ne l l ,  )  (ns /L )

OTHER *
lnc  /  L l

t
t
I
t
T
I
I
t
t
I
I
t
!
I
I
J
T
t
I

13947 -1 a7 LzL502 ND(0 .05 )  ND(0 .05 ) ND(  O .05  |  4 .2

t  Fingerpr int  pattern does not natch hydrocarbon standard;
Quan t i t a t i on  based  on  l a rges t  peaks  w i th in  bo i l i ng  range
o f  pa in t  t h inne r .

ND =  [ l t s  1  De tec ted ;  L i rn i t  o f  de tec t i on  i n  pa ren theses .

QA/QC SUMMARY

R e l a t i v e  %  D i  f f e r e n c e
A v e r a g e  s p i k e  r e c o v e r y  % 116
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LABORATORY NUMBER: 13947-I
CL IENT:  Hard ing  Lawson  Assoc ia tes
SAMPLE ID :  87121502
HLA JOB NUI {BER:  9382 ,012 .02  C i t y  o f  Oak land

EPA 602 :  Vo la t i l e  A romat i c  Hyd roca rbons  i n

DATE
DATE
DATE

Cb 
curris & iompkins. Lrd.

I'Iell N'l-5

RECIE ! .ED:  12 /16 /87
ANALYZED:  12 /L6 /47
REPORTED:  12 /2L /87

wa te r

co!,ic
rlg lL

DETECTION
LI14IT
uc /L

COI'1POU:,.lD

Benzene .

To luene .

E thy l  Benzene . . . .

To ta l -  Xy lenes , . . .

Ch-Iorobenzene. .  .  .

1  ,  4 -D ich lo robenzene  .

1r 3 -D i  chl  orobenzene

1  ,  2 -D ich l  o robenzene

ND = None Detected

Q A / Q C :

D u p l i c a t e ,  R e l a t i v e  %  D i f f e r e n c e
S p i k e  R e c o v e r y  %

ND

ND

45

ND

ND

ND

ND

1
Y : )
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cb
Laborctory M. 739 40
Preliminary No.

> HARDING LAWSON ASSOCIATES

Repod on )  6l later Sanples

>  Job  Loca t i on :  C i t y  o f  Oak l -and
HLA  Job  Number :  9382 .012 .02

See Attached Results

LASORATORY CERTIFICATE

CUttiS & TOmpkinS, Ltd,, Anotyricol Loborororie-s. since {B7B
290 Division Street. Son Froncisco, CA 94103. Phone (4,151

Bepoded > 12 /  21/ 87
Sanpled
Received > 72/15/87

Labo rat  ory

,San Faneisnn
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cb
LAB NUMBER:  13962
CLIENT:  Hard ing  Lawson
HLA Job  # :  9382 ,O12 ,02

t2  /22  /  87
t2 /22 /87
t2 /30 /81

D i s s o l v e d  L e a d i n  Wate r

LAB ID HLA ID

r J : r o 4 - l

13962-2

13952-5

13962-6

QA/QC SUMMARY:

R e l a t i v e  %  D i  f f e r e n c e
AveraEle Spike Recovery

RESULT
lne/I ' )

DETECTTON LI} I IT
( ne /L)

0 ,05

0 .05

0 .05

U .  U A

87722L07 Travel Blank ND

87122107 Well M,l-2 ND

871,22L04 Well M'l-4 ND

AI11ZLOS Well ttu-4 (Drplicate) Np

<1
o 7

Cuttis & TOmpkins, Ltd,, Anotyricot Loborotories. since,l87B
290 Divislon Street. Son F orcisco. CA 94103. Phone [415) 86{-1863

A s s o c i a t e s
C i t y  o f  O a k l a n d

DATE
DATE
DATE

PAGE

by EPA Method

RECEIVED:
ANALYZED :
REPORTED :

10F8

7 420

San Fanclsco Wilminqton Los Anogles



LAB NUMBER: 13962
CLIENT:  Hard ing  Lawson  Assoc ia tes
HLA Job  # t  9382 ,012 .O2  C i t y  o f  Oak land

GASOLlNE
(nc l l , )

R e s u l t s  o f  A n a l y s i s  f o r  P e t r o L e u m  H y d r o c a r b o n s  i n  W a t e r

M e t h o d  R e f e r e n c e s :  T P H :  T o t a l  P e t r o l e u n  H y d r o e a r b o n s ,  E p A  3 5 5 0 / 8 0 1 5

LAB ID HLA ID

D.{TE RECEIVED2 72 /22 /87
DATE ANALYZED. 72/22 /87
DATE REPORTED:. T2/30 /87
P.AGE 2 OF 8

Cb 
curls &Tompkins. Ltd

OTHER
(ng /L \

KEROS INE
(ncl l ,  )

DIESEL
(nc /L l

T
I
I
I
I
I
I
T
I
I
I
I
I
I
I
I
I
t
I

13962-1

Ls962-2

l J : r o z - J

1 3 9 6 2 - 4

1 2 A A ? - R

- L  J t  O Z - O

87 l22ro ' i

87 L22rOr

47122) .02

87  l22 rO3

871?2704

87 122105

ND(0 .051

2 .11  r

ND(0 .05 )

ND(0 .05 )

2  . 4L  *

2 .09  x

ND(O.05 )

ND(0 .05 )

1 .18  x *

ND(0 .05 )

ND(0 .05 !

ND(0 ,05 )

ND(0 .05  1

ND (  0 .05  )

ND(0 .05 )

ND (  0 .05  |

ND(0 .05 )

ND(0 .05 )

-- Travel
Blank

-- 
I,tW-2

-- Mr.r-s
MH-?

-- l'ltl-4

-- 1fl,1-4(Dp)

* t

F inge rp r in t  pa t te rn
Quan t i t a t i on  based
o f  aged  gasoJ . i ne .

F inge rp r in t  pa t te rn
Quant i tat ion based

does not natch hydrocarbon standards;
on  l a rges t  peaks  w i th in  bo iL ing  range

does not rnatch hydrocarbon standards;
on  l a rges t  peaks  w i th in  C8-C13  bo i l i ng  ranEe .

N D  = - N o t  D e t e c t e d ;  L i m i t  o f  d e t e c t i o n  i n  p a r e n t h e s e s .

QA/QC SUY}IARY

Average spike recovery % 103
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I
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I
I
I
I
I
t
t
I
I
I
I
I
t
I

LABORATORY NUI"IBER: 13962-1
CL IENT:  I {a rd ing  Lawson  Assoc ia tes
SAMPLE IDi 87 122707
HLA JOB NUMBER:  9382 ,072 .02  C i t : r  o f  Oak land

EPA 602 ;  Vo la t i l e  A romat i c  Hvd roca rbons  i n

DATE
DATE
DATE
PAGE

Gb 
curtis &Tompkins. Lrd.

Travel Blank
RECIEWD:  12 /22 /87
ANALYZED:  12 /23 /87
REPORTED:  12 /30 /87
30F8

Wa ter

coNc
u 8 / L

DETECT ION
LIMIT
U E / L

1

I

1

I

1

1

COMPOUND

To luene .

E thyL  Benzene . . . .

To ta l  Xy lenes . . . .

Chlorobenzene ,  .  .  .  ND

1  ,  4 -D ich lo robenzene  .  ND

1 ,  3 -Dichlorobenzene .  ND

1 '  2  -D ieh lo robenzene  .  ND

ND = None Detected

Q A / Q C :

D u p l i c a t e ,  R e l - a t i v e  %  D i f f e r e n c e
S p l k e  R e c o v e r y  %

ND

ND

ND

ND

e
110



T
I
I
I
I
I
I
I
I
I
t
I
I
t
t
I
I
I
I

Cb 
curris &Tomp&ins. Lrd.

Well M{-2

LABORATORY NUI-IBER: 13962-2 DATE BECIEVEDI 72/22/A7
CL IENT:  Hard inE t  Lawson  Assoc ia tes  DATE ANALYZED:  12 /23 /87
SAMPLE TDi 87L227O1 DATE BEPOETED:'  72/30/87
HLA JOB NUMBER:  9382 ,OI2 .O2  C i t y  o f  oak land  pAcE 4  oF  8

EPA 602 :  Vo fa t i l e  .A romat i c  Hyd roca rbons  i n  Wate r

coNc
]uE/L

DETECTTON
LIMIT
uc/L

10

10

10

10

10

10

10

COMPOUND

Benz ene

To I  uene

E thy1  Benzene . . . .

To ta l  Xy lenes . . . .

Chlorobenzene .  .  .  .

1 ,  4 -Dichlorobenzene .

1  ,  3  -D ich lo robenzene .

1 ,  2 -Dichl  orobenzene .

ND = None Detected

Q A / Q C :

D u p l i c a t e ,  R e l a t i v e  %  D i - f f e r e n c e
S p i k e  R e c o v e r y  %

t o

10

J D

D . |

ND

ND

ND

ND

8
110



T
I
t
t
I
I
I
I
t
I
I
I
I
I
t
I
I
I
I

Cb curts &Tompkins. Ltd.

Well l'n.1-5

LABORATORY NUUBER: 13962-3 DATE RECIEVEDI L2/22/87
CLIENT: Hardi-ng Lareson Associates D.ATE ANALYZED: IZ/Z3/az
SAI ' IPLE ID. 87722L02 DATE REPORTED. 72/30/87
HLA JOB NUI-IBER: 9382,072.02 City of  Oakland PAGE 5 OF 8

EPA 602: Volat i le Aronat ic Hydrocarbons in l , tater

coNc
ue /L

DETECTION
L IMIT
ue /L

I

1

1

1

1

1

1

COITIPOUND

Benz ene

To luene

E thy l  Benzene , , . .

To ta . l -  Xy ]enes , , . .

Ch lo robenzene , . . .

1 ,  4 -DichL orobenzene .

1  ,  3  -D ich lo robenzene .

1 ,  2 -Dichlorobenzene .

ND = ! ' f6ns Detected

QA,/QC:

D u p l i c a t e ,  R e l a t i v e  %  D i f f e r e n c e
S p i k e  R e c o v e r y  %

ND

ND

ND

ND

ND

I
110
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Gb 
curris & Tompkins. ud.

tle11 MW-3

LABORATORY NUI IBER:  13962_4  DATE RECIEVED.  12 /22 /87
CL IENT:  Hard ing  Lawson  Assoc j .a tes  DATE ANALYZED: .  L2 /Zg /97
SAMPLE TD:  87122T03  DATE REPORTED2 I2 /30 /A7
HLA JOB NUr ' IBER:  9382 ,O t2 ,O2  c i t y  o f  oak land  pAcE 6  oF  I

EPA 602 :  VoLa t i l e  A romat i c  Hyd roca rbons  i n  Wate r

COMPOUND

B e n z e n e .

To Iuene .

E t h y l  B e n z e n e . . . .

T o t a l  X y l e n e s . . . .

C h l o r o b e n z e n e . . . .

1  ,  4 - D i c h l o r o b e n z e n e  .

1  ,  3  - D  i c h l o r o b e n z e n e .

1 ,  2-D ich lorobenzene .

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

Q A / Q C :

D u p l i c a t e ,  R e . L a t i v e  %  D i  f f e r e n c e
S p i k e  R e c o v e r y  %

coNc
ue/  L

DETECTI ON
L TMIT
uc /L

1

t

1

1

1

I

1

ND

ND

ND

ND

ND

ND

ND

ND

.J

110



I
I
I
t
I
T
I
t
t
I
I
t
I
I
I
T
t
I
I

EPA 602: Vo.Iat i Ie Aromatic Hydrocarbons in Water

COMPOUND

Benzene .

Toluene .

Ethyl  Benzene

To ta l  Xy lenes

Ch lo robenzene

1 ,  4  -Di  eh-Lorobenzene .

I , 3 - D i c h l . o r o b e n z e n e

1  , 2 - D i c h l o t o b e n z e n e

N D :  N o n e  D e t e c t e d

LABORATORY NUT'BER: 13962-5
CL IENT:  Hard ing  Lawson  Assoc ia tes
SAMPLE ID :87122104
HLA JOB NUMBER:  9382 ,012 .02  C i t y  o f  Oak .Land

Q A / Q C :

D u p l i c a t e ,  R e l a t i v e  %  D  i  f f e r e n c e
S p i k e  R e c o v e r y  %

88

ND

a a

88

ND

ND

ND

ND

8
110

Cb 
curris&iompkit.Lrd

Well }fi-4

DATE RECIEVED:
DATE ANALYZED :
DATE REPORTED :
PAGE 7 OF 8

coNc
ttg /L

DETECTION
LIUTT
ug /L

10

10

10

10

10

l0

10

10

12/22 /a7
12 /23 /87
L2 /30 /a7
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I
I
I
I
t

L.qBORATORY NUMBER: 13952-6
CL IENT:  Hard ing  Lawson  Assoc  i a tes
SAMPLE LDt 81 122105
HLA JOB NUMBER:  9382 ,012 .02  c i t y  o f  oakLand

E P A  6 0 2 :  V o l a t i l e  A r o m a t i c  H y d r o c a r b o n s  i n  W a t e r

COMPOUND

Benz ene

T o l u e n e

E t h y l  B e n z e n e . . . .

T o t a L  X y l e n e s . . , ,

C h l o r o b e n z e n e  .  .  .  .

1  ,  4-D ichJ-orobenzene .

1 ,  3-Dichlorobenzene ,

I  ,  2 - D i c h l o r o b e n z e n e  .

ND = None Detected

I
L,LJ Curtis & Tompkins. Ltd
Il-

I,lell M.l-4 (Duplicate)

DATE RECTBVED:  T2 /22 /A7
DATE ANALYZED : L2/23 /87
D-{TE REPORTED I 12 / 30 / A7
PAGE 8 OF 8

coNc
Iug/L

DETECT ION
L II,II T
ve /L

10

10

10

10

l0

10

10

I U

81

ND

30

ND

ND

ND

ND

QA/QC:

Dup l i ca te ,  Re la t i ve
Sp ike  Recove ry  %

o

1 1 0

%  D i f f e r e n c e
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DISTRIBUTION

CROUND.WATER INVESTIGATION
CHINATOWN REDEVELOPMENT PROJECT AREA /\

oAKLAND, CALTFORNTA 
/ i

January 8, 1988 Ca\ 
\

v
COPY NO

City of Oakland
Redevelopment Agency
One City Hall Plaza
Oakland, California

Attention: Mf. Peter Chin

Job file
QC/Bound Repor

Coov No.

l - 1 0l0 copies

I copy
I copy

I I
l 2

JLPIGLO/CRS/rmclF2648-R

QUALITY CONTROL REYIE1YER

Tamara L.\trjIi{'ns


