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l . ' !arch 6,  I990

Mr .  Ra fa t  Shah id
A lameda  Counby
Envi.  ronrnental  HeaIth
80  Swan  Way ,  Room 200
Oak fand ,  Ca f i f o rn i a  94621

Rer  Chev ron  Se rv i ce  S ta t i on  #9 -0019
ZIO Grand Avel l tonteci  to

o+kland, cA q+bp

Dear  Mr .  Shah id :

Enc losed we are  fo rward ing  the  quar te r ly  Groundwater  Sampl ing
repor t  da ted  February  22 ,  1990,  conducted  by  our  consu l tan t ,
Western  Geo log ic  Resources ,  Inc . ,  fo r  the  above re fe renced s i te .

Chevron is  s t i l l  i n  the  process  o f  secur ing  encroachment
permi ts  to  ins ta l l  add i t ionaL o f fs i te  mon i to r ing  we l ls  to  comple te
def in i t ion  o f  hydrocarbon contamj -na t ion  be lo \ . r  the  s i te .  Th is  has
been a  lengthy  process  due to  the  C i ty  o f  Oak land,s  pern i t
requ i rements .  We do expec t  approva l  soon.  When rec ieved,  Chevron
wi l l  p roceed w i th  the  ins ta l la t ion  o f  the  we l ls .  A  fo rmal  repor t
o f  f ind ings  w i l l  be  fo rwarded to  your  o f f i ce .

I  dec la re  under  pena l ty  o f  per ju ry  tha t  the  in fo rna t ion  conta ined
in  the  a l tached repor t  i s  t rue  and cor rec t ,  and tha t  any  recom-
mended actions are appropriate uncler the circumstanceE, to the
bes t  o f  my knowledge.

If  you have any questions or conments please do not hesitate to
ca l l  me a t  (415)  842  -  9625 .

Very  t ru l y  yours ,
C.  G.  Tr imbach

JMRrz jmr
Enc losure

cc :  Mr ,  Les ter  Fe ldqran
RVIQCB-Bay Area
1800  Har r i son  S t ree t
Su i te  *  ?00
Oak land ,  CA 94612
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a
2169 E, FRANCISCO EOULEVARD. SUITE B
SAn' RAE{EL. CALIFORNIA 94901
4t5l 457 -i 595 FAXr 415/45i-8521

Joh Raadall
Cheron USA
210 Ca.mino Ramon
San Ramon, CA 94583

22 February 1990

t0D ilm 2,90

Re: QuafierlyGrourdwaterMonitoring
Sanpled Decenber 1989
Chevron Service Station #90019
Oalland" California
WGR Job #1-101.03

Dear Mr. Randall:

This letter report presents the results of the quarterly groundwater sampling performed by

Western Geologic Resources, lnc. (t#GR) at the subject site, located at 210 Grald Avenue in Oa.kland,

California (Figure 1).

As requested, the following work was performed:

Take depth-to-water and well-casing volume measurem€nts in all monitor wells on-site,

and produce a potentiometric surface map based on the water-level measuements;

Collect groundwater samples from the wells for analyses of total petroleum

hydrocarbons (TPH) by EPA Method 8015, aromatic hydrocarbons including benzene,

toluene, ethylbenzene, and total rylenes (BTEX) by EPA Method 8020, and

halocarbons by EPA Method 601;

Produce concentration maps of TPH and benzene in shallow groundwater based on

the analltic results;

Update the database for groundwater analytic data and waterlevel measurements; and,

Review the field and laboratory results and prcpare a report of this investigation.

4 \
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J. Raddall/22 Fcbtuary 1990

SITE I.oCATION

I,aks Merritt is located approximately 200 feet (ft) to the southwest of the site, across Graad

Avenue (Figure 1). Lakeside Park (City of Oakland) is adjacent to the site on the south ard west.

Residential property lies to the north, and commercial property lies to the east.

BACKGROUND

In February and March 1989, WGR conducted a soil vapor survey (SVS) at th€ site. The

highest conc€ntrations of total volatile hydrocarbons ('lYH) were detecred in points installed at 5 ft and

between 13 to 15 ft below grade, located in the vicinity of the underground fuel-storage tarls aad pump

islands on the south hall of the site. Lower concentrations of TVH were detected on the north part of

the site behind the service station building. Based on the results of the SVS, WGR drilled soil borings

B-1 through B-5 in March 1989 ard completed tbem as .l-inch diarneter monitor wells MW-1 through

Mw-5. Wells were screened in the shallow sroundwater zone ftom 6 ft to 16.5 ft below srade.

Soil samples collected during the drilling of borings B-1 though B-5 contained TPH at

conc€ntrations ranging from 6 parts-per-million (pprn) to 390 ppm, with the highest concentration

detected in a sample from boring B-5 located 10 ft south of tbe product lines. BTEX compounds were

detected in soil sanples collected from four of the five borings. The depths of the satrples that

contained BTEX compounds ralged from 5 ft to 16.5 ft below grade, and the highest concenrations

were found in the soil sample collected from 5 ft below grade in boring B-2 located east of the pump

island. Concentrations of BTEX compounds in soil samples collected from boring B-1 were below the

respective limits of detection.

TPH concentrationsr reported as gasoline, in groundwater samples collected from wells MW-1

througb MW-5 rauged from not-d€tected in the groundwater samples collected from wells MW-2 and

Mw-3, to 20,000 parts-per-billion (ppb) in the groundwater sanple mllected from well MW-5. The

highest concentration for the BTEX compounds in groundwater was also detected in the sample

l01LuAo.w?
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collected hom wel MW-s, PeEoleum-based oil a.nd grease compounds was below the detection limit

of 3 ppm in groundwater for the five nells.

Measurements of static groundwater levels made on 14 March 1989 iDdicated that the direction

of groundwater flow was to the south, with wclls MW-l and MW-2 located the nost upgradient and well

MW-5 the nost downgradient.

Quarterly groundwater sampliug has been conducted since March 1989. Historic data for

aaalytic results and groundwater elevations are presented h Tables 1 and 2, respectively.

GROUNDWATER SAMPIJNG

On 8 December 1989, groundwater sanples were collected from wels MW-1 through MW-5

by WGR environnenta.t tecbdcia.rs, according to the WGR standard operatirg procedure included as

Attachment A. Approximately 56 qallons of water were evacuated from the wells prior to sampling anc

temporarily stored on-site in holding tanks. Groundwater samples and a laboratory-supplied travel blark

musisting of deionized water were sent under chain-of-custody for analysis to GTEL Environmental

Laboratories, Inc. (GTEL) in Concord California.

ANALYTIC RESIJLTS

Analytic results are presentsd in Table 1. Laboratory analytic reports, chain-of-custody form

and quality assurance/quality control (OA/OC) documents are presented as Attachments B, C and D,

respectively.

Conc€ntrations of TPH in groundwater are presented on Figure 3. TPH, characterized as

gasoline, were detected in groundwater samples collected from wells MW-4 and MW-5 at concetrtrations

t01L1JA0,WP
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of 150 ppb and 20,000 ppb, respecrively. TPH was not detected in sanples from wells MW-1 through

MW-3.

BTEX mmpounds were also detected in groundwater samples frora wells MW4 and MW-5,

with the highest concentrations detected in samples from well MW-5. Concentrations of benzene in

grouadwater are presented in Fgure 4. Benzene was detected at 4,600 ppb in well MW-5 with lower

conc€ntrations of toluene, ethylbenzene and total xylenes also present. BTEX were not detected in

samples ftom wells MW-l through MW-3, ll-Diclloroethane (1,2-DCA) was detected in the

grou.ndwater samples from wells MW-3, MW-4, and MW-5 at conc€ntrations of up to 27 ppb.

GROIJNDWATER FLrOW

Based on dgpth-to-water measurements ta.ken prior to groundwater sampling on 8 December

1989 (Table 2), groundwater flow is estimated to be converging on the site from the northeast at a

gradient of about 6 3Vo and hom the southwest at a gradient of about l2.0Vo, and leaing tle site either

to the north-Dorthwest or to the south-southeast (Figure 2). Sample calculation A shows how the

gradient was derived.r Hyclrographs are presented in Attacbment E.

SAMPLE CALCUI-ATIoN A: GRoLNDWATER CRADIENT CALCUIATION

Frcm fgure 4 reference lire a-a'

Gradienr = [ = 3!l! = 0.063
I ,E ft

ot o.5-/o

h = 2.0 ft - G1.0 fr) = 3.0 ft
I = ,|8 fl (disran.€ along a-a')

101L1JA0.WP
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TR.ENDS

The analytic results of groundwater sanirples mllected on 8 December 1989 show the distribution

of hydroc:rbon concentrations across the site to be similar to those previously reported for samples

collected on 14 September 1989.

The highest concentration of TPH was again detected in the groundwater sample collected from

we[ MW-t located just southwest of the southernmost pump island aad south of the underground fuel

storage tarks. TPH and BTEX mncentrations in the groundwater sample mllected from well MW-5

remained essentially unchanged.

TPH concentration in the goundwater sample collected from well MW4 continued to decline,

from 540 ppb in September 1989 to 150 ppb in December 1989. BTEX concentration in the

groundwater sample collected &om well MW-4 also continued to decline, with benzene declining from

220 ppb to 18 ppb. TPH and BTEX mncentrations in groundwater samples from wells MW-l, MW-2,

and MW-3 remained below tbe respective detection limits.

1,1,1-Trichloro€thane (TCA), detected for tie first time in trace concentration in the

groundwater sample from well MW-1 in September 1989, was not detected in any of the samples

collected in December 1989. Concentrations of 1,2-DCA in the December samples are similar to those

previously reported from wells MW-3, MW-4 and MW-5, ranqing from 1.3 ppb to 27 ppb.

The surface of shallow groundwater remained at approximately the same level in wells MW'1

ard MW-4, but dropp€d almost 3 ft in wells MW-4 MW-3, and MW-t compared to the last

measurements talen in September 1989. The estimated groundwater flow directioo conYerges on the

site from the northeast and southwest, and leaves the site either to the north-oorthwest similar to June

and September 1989, or to the south-southeast, similar to March 1989.

10rL1rAo.wP
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STJMMARY

Overall, concentrations of TPH, BTEIL and halocarbons in groundwater samples collecred in

December 1989 were the same or lower than those reported in September 1989, with the exception of

slightly increased conceotrations of mo$t analytes in the sample from well MW-5, which contained the

higbest coucentrations ofTPH and BTEX fourd in the wells: 4,600 ppb benzene and 20'ffi0 ppb TPH,

and 27 ppb 1,2-DCA. Samples from wells MW-l, MW-2, and MW-3 were below detection limits for

all compounds exc€pt for 13 ppb of 13-DCA itr the sample fron MW-3. Tte sample from MW4

contained benzene, 1,2-DCA" and TPH at concentrations of 18 ppb, 1,9 ppb' and 150 ppb, respe*ively.

The estimated direction of groundwater flow couverges on the site ftom the northeast and

southwest and flows off the site either to the north-nortbwest or to tbe south-southeast.

Western Geologic Resources is pleased to provide geologic ald environmental consulting

services to Chevron and we trust that this report will meet your treeds. Please call Tom Echols at (415)

45?-7595 if you have any questions.

,'.' - /1

/.W-eA /4",oo--
Kathleen A. Isaacson
Senior Geologist

TJE:rem

WesternlGe ologic Resources, Inc.

Thomas J. Echots

101L1JAo.WP
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FIGI.]RES

TABLES

2.

4.

1.
2.

B.
c.
D.
E.

Site Location Map
Potentiometric Map of Shallow Groundwater, 8 December 1989
Cotrcentration Map of Total Purgeable Petroleum Hydrocarbons in Shallow Groundwater,
December 1989
Concentration Map of Benzene in Shallow Groundwater, 8 Decenber 1989

Aralytic Results: Grouadwater
Groundwater Elevations

ATTACIIMENTS

SOP-4: Groundwater Purging and Sampting
Laboratory Analytic Report
Chain-of-Custody Form
Quality Assurance/Quality Control (OA/OC) Documents
Hydrographs
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Site Location Map
Chevron service Station #90019,
Oakland. California
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TABI,E 2 - GROUNDWATER
Chevron ss
wGR Project

UONITORTNG WELI,S

ELEVATTONS
#90019 ,  Oak land ,  CA

*  1 -101 .03

weII
ID#

Date E lev . DTW EIev. -W

o

o:
:

o

o

MW-1
l.{w- I
Ir{W- 1
I{W-1

MW-2
MW-2
MVt- 2
MW-2

l,Iw- 3
uw-3
HW-3
MW-3

MI,I-4
MW-4
MW-4
MW-4

MW-5
MW-5
MW-5
MW-5

14 ltar
8 tun

14 Sep
I Dec

L4 Uar
I Jun

14 Sep
8 Dec

14 uar
8 Jun

l-4 Sep
8 Dec

L4 Mar
I Jun

l-4 Sep
8 Dec

14 Mar
8 Jun

14 Sep
8 Dec

9 .63
9 .  53
9 .63
9 .53

8 .99
8 .99
8 .99
8  . 99

8 . t 8
8 .18
L18
o .  r o

7  . 60
7  . 60
7  . 60
7 .60

8 .35
8 .35
8 .35
8 .35

6 .7  4
7  . L4
7  . 2L
7  . 29

6 .08
a .  zz
5 .95
9 .25

6 .02
5 .  88
6 .30
9  . 52

5  . 52
4 . t 9
4 .80
4 .86

6 .  98
4 .73
5 .37
9 .13

2 .49
2 .49
2 .42
2 .34

2  .91_
3 .77
3 .04

-o  . 26

2 .16
2 .30
L .88

-7 .34

2 .08
3 .41
2 ,80
2 .74

1  1 ' '

3  . 62
2 .98

-0 .78

89
89
89
89

89
89
89
89

89
89
6 t

8 9

8 9
8 9
8 9
8 9

8 9
8 9
8 9
8 9

Notes :

DTW = Depth To Water
Elev. = Top-of-Casing Elevat ion
Elev.-w = Elevat ion Of Water

r .-101 .  03lTl-JAo
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W E S T E R N  G E O L O G I C  R E S O U R C E S .  I N C

STANDAR.DOPEK^a.*IINGPROCEDURES
RE GROI.,NDf,'ATER. PUR.GING AND SAMPLING
soP4

Prior to water sanpling each well is purgrd by evacuating a niainum of tlree well-casing
volumes of grouldwater or until the discharge water aenperature, conductivity, and Ph stabilize. The
groundwater sample should be talen when tbe water level in the well recoraers lo 8096 of its static level,

The sampling equipment used consists of either a teflon bailer or a stainless steel bladder pump
with a teflon bladder. If the sampling systen is dedicated to the n'ell, thetr the bailer is made of teflon,
but the bladder pump is PVC with a polpropy'ene bladder. Forty milliliter (ml) glass volatile-organic-
analysis (VOA) vialg with teflon septa, are used as sample coltainers.

The groundwater sample is decanted into each VOA vial in such a mannel that there is a
meniscus at the top of the vial. The cap is quickly placed over the top of tbe vial and securely righlsns4.
The VOA vial is then inverted and tapped to see if air bubbles are present, If none are present' tbe
sample is labeled and refrigerated for delivery under chain-of-custody to the laboratory. Label
information should include a sample identification nurnber, job identification number, date, time, tlpe
of analysis requeste4 and the sampler's name.

For quality control purposes, a duplicate water sample is collected from each well. This sample
is put on hold at the laboratory. A trip blank is prepared at the Iaboratory and placed in the transPort
cooler. It renains with the cooler and is anallzed by tle laboratory along with the groundwater
samples. A field blanl is prepared in the field when sampling equipment is not dedicated. The field
blanl is prepared after a pump or bailer has been steam-deaned, prior to use in a second well, and is
analyzed along with the other samples. fie field blank demonstrates the quality of in-field cleaning
procedures to prevent cross-contamination,

To minimize tbe potetrtial for cross-contamination between wells, all the well-development and
water-sampling equipment that is not dedicated to a well is steam-cleaned berween each well. As a
second precautionary measure, wells will be sampled in order of least to highest concentratioDs as
established by previous analyses.



J

o

a

o

a

o

a

a

a

a

Enna P. Popek
Laboratorv Director

a

CTEL Concord,
c912260.00c

GTEt
- il#--^?J#,:'TI$:

l{orlhwest Raglon
,{O80 Pike lone
Concord. CA 94520
(415)685-7852
(800) 5d,1.3422 from inside Colifornio
(800) 423-7143 from outside Colifornio

KATHI,EEN TSAACSON
T{ESTERN GEOIOGIC RESOI]RCES
2L69 E. FRANCISCO BI.,,VD.
SAN RAFAEL, CA 949OL

DEAR I'fS. ISAACSoN,

Attached please find the analytical results for the sanples received
by GTEL on December 11, 1,989. i
GTEL maintains a fornal guality assurance progran to ensure the
integrity of the analytical results. All guality assurance crj.teria
were achieved during the analysis unless otherwise noted in the
footnotes to the analytical report.

The specific analytical" methods used and cited in this report are
approved by state and federal regulatory agencies. GTEL is certified
for the analysis reported herein by the California State Departnent
of Health services under certificate nunber 194.

If you have any questions regarding this analysis, or if r.re nay
service any addit ionaL anaLyt icaL needs, please give us a cal l  .

Sincerely,

GTEL Environmental Laboratories, Inc.

Project tlq6€r: sFB-175-0204.72
Consultant Proiect t lqber l-101-05

contrEct llutber: N46cl,jc0211-9-x
Fsci t ity Iw$err 90019

York order luber: c9l226t)
Report lsEu€ oate! oecenb€r |8, 1989

Page 1 of 9
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Project lufterr
Conauttant Project l(!|ber

Coitract llurber:
F.ci t  i ty lu|ber:

York Order Iuber:
Report lssue Dste:

l .bl.e 1

AIIALYTICAL RE$'LIS

Purgeabte lla locarbons in llater
EP xethod 601

sFs-175-0204.72
1 -'101-05
)t46cuco244-9-x
90019
c912260
Decerte. 18, 1989

Ol

a

: Ext.6ction bv EPA llethod 5030

6lEL Concord,
c912260.D0C r GTEL

- ll.".J^?J"1,:"lil

D€te ssmted 'l2t04j/89 12t08/89 lUOAlA9 12/O8iA9

Dste An6Lyzed 12/12t49 12t12t89 12t1Ua9 12t12/89
Cl ient dentit lcstion 12089-0'tAD 12089-02AD 12089-03AD 12089- 04AD

GTEL SsFte ll||bcr 01 0z 0l 04

Ana lyte
Detection

L ini t, ug/L Co.rentrst ion, qg/L

chlororEth€ne 0 . 5 <0,5 <0,5 <0 .5 <0.5

Brq|oflEthEne u . > <0.5 <0.5 <0 .5

Dichtorodi f l(ffc.Ethsne <0 .5 <0 .5 <0 .5 <0 .5

Vinyt chl.oride 1 . 0 < 1 . 0 <1  .0 < ' | . 0 < 1 . 0

Chto.oethEne 0 , 5 <0 ,5 <0 .5 <0.5 <0 .5

l, lethytene ch toride u . t <0,5 <0.5 <0 .5 <0 .5

Trichtorof luorornethane "-;-- a: u . t <0.5 <0 .5 <0 .5 <0 ,5

1.1-Dich Loroethene 0 . 2 <o.z <0,2 <0.2 <0.2

l . l  -0ich Loroethan€ <0 .5 <0 .5 <0 .5 <0 .5

trans. ' | ,2-0 i  ch loroethene 0 . 5 <0 .5 <0 .5 <0 .5 <0 .5

chloroforn <0 .5 <0 .5 <0 .5 <0 ,5

1.2-Dich toroethane u . J <0.5 1 . 3
I  r  l  i  t  -T. ich toroeth an 

-:  
1, <0 .5 < 0 . 5 <0 .5 <0 .5

Carbon tetrach loride 0 . 5 <0 .5 < 0 . 5 <0.5 <0.5

Erooodich Iorqlleth.ne 0 . 5 <0,5 < 0 . 5 <0,5

1,2-Dich Ioropropane 0 . 5 <0 .5 <0 .5

tr.ns- ! ,5-D i  ch lorop.opene 0 . 5 <0 .5 <0 .5 <0 .5 <0 ,5

Tri chtoroethene 0 . 5 <0.5 <0.5 <0,5 <0 ,5

D i bronoch toro|rEthane <0 .5 <0 .5 <0 .5 <0 .5

1,  1 ,2 - t r i ch  lo roe th .ne <0 .5 <0 .5 <0.5 <0 .5

cis- 1,3-D i ch lo.opropene 0 , 5 <0 .5 <0 ,5 <0 .5 <0 .5

2-Chtofo€thylvinyL ether < '1 .0 < 1 . 0 <, | .0 <1  .0

Bro0ofo l <0 .5 < 0 . 5 <0 .5 <0.5

l ,  1 ,2 ,2 - l e t r8ch lo roe thsne <0 .5 <0.5 <0.5 <0 .5

Tet.ech toroethene <0 .5 <0 .5 <0 .5 <0 .5

Chlorobenzene <0 .5 <0 .5 <0 .5 <0 .5

1.f,-Dich Iorobenzene <0 .5 <0 .5 <0 ,5 <0 .5

1,2-Dich t orobenzene <0 .5 <0 .5 <0.5 < 0 , 5

1,4-Dich lorobenzene <0.5 <0 .5 <0 .5

o

Page 2 of 9



Protect ]lurber:
Consultant Project ltlber

Contr.ct lluber:
:aci I i ty lrt|ber:

gork order flu|ber:
Report Isaue Dste:

Tabte ' l

A}IALYTICAL RESUITS

Purgeabte ilglocsrbong in gate.
EP llethod 601

sFB-175-0204.72
1-  101-05
r166ti0211-9-X
900't9
c912250
Decsther 18. 1989

- i

=

a

o

o

o

a

a

o

a
= Extraction by EP xethod 5030

GTEL Concord, CA
c912260.DoC

D6te s€fipled 12t08t89 12/08.t89

DEte An€tyred 1U12tA9 12t12t89
Ct ient ldenti l icat ion r?089- 05AD IRAVEI. BIANX

GTEL S pLc flqber 05 t ,6

Anr lyte
Detectioi

Li |nit ,  ug/L Concent.atioo, us/l

chtordEth6ne 0 . 5 <0 .5 <0.5

BrqrlooEthane 0.5 <0 .5 <0 .5

Dichtorodif luorqnethan€ 0,5 <0.5 <0,5

vinyl. chtoride 1 . 0 < 1 . 0 < 1 . 0

chtoroethane 0 . 5 <0 .5 <0.5

lethylene ch Loride 0 . 5 <0 .5 <0 .5

lri ch lo.ot tuord€thane 0 . 5 <0.5 <0 .5

1 .1-Dich toroethene 0 , 2 <0.2 <o.z
1,1-0 ich Ioroethene 0.5 <0 .5 <0.5

trans- 1,2-D ichl,oroethene 0 , 5 <0 .5 <0 .5

chloroform <0.5 4-4
'1,2-Dich toroethane 27 <0 .5

1,1 ,1-Tr ich lo roe than€ 1( u . > <0 .5 t . 9
carbon tetrachlorid€ 0,5 <0.5 <0.5

I ro0bd I ch t orqDethane <0 .5 <0 .5

1,2-D ich Ioropropane 0 . 5 <0 .5

trans- I,3-D i ch loroproper€ 0 , 5 <0.5 <0.5

l r i  chtoroethene U . ' 0.62 <0 .5

0 i bronoch t orcn€thane 0 , 5 <0.5

1 ,1.2-Tri  ch loroethan€ 0 . 5 <0 .5 <0 .5

ci 8- 1,3-Dich toroprgp€ne <0.5

2-chtoroethytYiryl ether 1 . 0 < 1 . 0 < 1 . 0

Bro|notorn <0 .5 <0 .5

I, I ,2, ?-letrach l oroeth€ne <0.5 <0.5

Tetrgch loroetherle <0 .5 <0 .5

Chtorobenzene <0.5 <0.5

1,f,-Di ch torobenrene <0 .5 <0.5

1.2-Di ch LorobenzerE 0 . 5 <0 ,5 <0 .5

|,4-D i ch Lorob€nzene 0 . 5 <0,5 <0.5

o

Page I of 9 Lg,T"qt
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GTEt
- il'""'J^?J.T':'i'i $l

GTEL Concord,
c912259.D0C

a

o

o

o

o

o

Ncrthw.rf l.glon
4080 Pike Lone
Concord, CA 94520
(115l,685-7852
(8001 5i4-3l22lrom inside Colifornio
(8001 423-7113 from outside Colifornio

KATITLEEN ISAACSON
I{ESTERN GEOI.OGIC RESOURCES
2169 E. FRANCISCO BLVD.
FRSSNO, CA 94901

DEAR MS. ISAACSON

Attached please find the analytical results
by GTEL on Decenber 11, 1989.

GTEL maintains a formal quality assurance program to ensure the
integrity of the analytical results. AII quality assurance criteria
were achi.eved during the analysis unless otherwise noted in the
footnotes to the analytical report.

The specific analytical nethods used and cited in this report are
approved by state and federaL regulatory aqencies, GTEL, is certified
for the analysis reported herein by the California State Departnent
of Health Services under certificate nunber L94.
If you have any questions regarding ttris analysis, or if we rnay
service any addit ional analyt ical needs, please give us a ca11.

Project turber: SFB-175-0204.72
Consultant P.ojeet lutter: 1- 101'05

Contrsct trrtbef! tr46ctlc0244- 9 - X
faci t i ty tutber! 90019

gork o.d!r tlt|t6er: C912259
Report Issue Dste: Decqber 18, 1989

for the samples received,

S incereLy,
' GTEL Environrnental Laboratories, Inc.

Eruna P. Popek
Laboratory Director

a

Page l of 8
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Project lurber:
Consultent Froject rrt|ber:

Contruct lubert
F.ci t i ty l{trber!

gork order llqber:
ReDort lgsue D€te:

sFB-175-0201.72
1-101-05
fl46c9c02/r4-9-X
90019
c,12219
Dec€ ber 18, 1989

reble 1

AltALYttc L tEsults

Purgeabte Arqnatics snd Totat Petrolem lydrocarbons
rs Gasol.in€ in tJatel

EP ]tethod 8020,/8015 |

a:

a

Extraction by EPA Xethod 5030

GTEL Concord,
c912259.00C I GTEI

L :l'"."'^?J#,'.-li:

GTEL SafiDte lutber 0 l 02 03

Cl ient ldenti  f ic6t im 12089-01^D 12089-0210 | 2089-03AD 12089- 04AD

Date Ssqrted 12/oata9 12tOAtA9 12tO8t89 12t08t89

Date lnatyu ed 1U1?/49 12t12t89 12t 12/89 12t12t89

Ano Iyte
Detect ion

Limi t ,  ug/t Concentrrtioar, ug/L

Benzene 0.3 <0.3 <0 .3 <0 .3 18
ToI uene 0.5 <0 .5 <0 .3 <0 .5 <0.3

Ethytbenzene 0 . 3 <0.5 <0.3 <0 .3

xy ter€  ( to ta t ) 0 . 6 <0 .6 <0 .6 <0 .6 <0 .6

TPli  as GEsoL ine <50 <50 <50 150

GTEI SanDte Nurber 05 06

Ct ient ldenti f icat ion 12089-05AD TRAVEL BLA}IK

Date Saflpted 12t06.t89 12t08/89

Date An6ty.ed 1?t1Ua9 1U12tag

Anatyte
Detection

L imi t ,  W/L Concent rat i o.r, ugll

Eenzene 0.3 4600 <0 .5

Totuene 0.3 &o <0 .5

Ethylbenzene 0.3 390 <0 .3

xyLene (total ) 0 . 6 1300 <0 .6

lPl l  rs Gasot ine 20000 <50

P€ge ? qf 8
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I

I

o

I

a

a

Project Ntib€r:
Consultsnt Project tludger

contract Ht |rbar!
Facl t ity rtrber !

tlork order LuLer:
Reoort lssue ogte:

sFB- 175-O?U .72
1-  101-05
)t46c|,C0244-9-X
90019
c9122&
Dece.$er 18, 1989

, | .0

OA Confo|.n|ance Sl|ltnary

Psrgeable Hatac.rbofl.s in Uster
EP llethod 601

8tlnks

zero ol 29 target codporhds fo|'d in Resgent btsnk q9 shol|'r in labte 2.

I ridep€rident ec check S$Ete

the cmt.ol linits re.c rEt for I out of 8 0C check cqrpotrds os thom ln lsbte 5.

3.0 Surroqate CoiEound Recoveries

Percent recove.y liDits rere net tor the surrog.te c€ pofid (B.orioftuorobenzene) for 9 of l0
aanDtea as thorn in T6bte 4.

4,O llslritr_.jtlilsJillgl Accurocy
Percent .ecovery linits rere i|et for 2 ot 3 qorpourds in the lls.s shoHn in labLe 5.

Re6qent later Soike (| lsl  €.d Reaoent gater Soike Duolicate (trsD) Precisloh

ReL.tive pe.cent diflerence (Rm) criteria rea |l|et fo. 3 of 5 cdFr.rds in the 9S €nd uso 6s
sholrfr in Table 6.

s6|rr]le HandI ino

Sa[pt? h6rdting .rd hol,dir€ t i | I |e ci i tcr i .  | .€rr net for al l  sanptes.

The.e rere ng except ionsI condit iof ls aequir ing ditut iorr of 6anptes.

o

1|r

:

6 . 0
6 . 1

6 . 2

GTEL Concord,
c9'12260.00C

^ - . - r  I
f-TtsI
-  I  I I
a N v r t o N M a N r A L

-

a
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o

o

o

I

a

e

Project ilurber:
Consultant Project xr.rtber

Contrsct llu|ler:
Faci t i ty lu|$er:

tJork ordel ruDer:
Reoort Issue Date!

gFS-175-0204.72
1-101-05
N46cr1C0244-9-X
90019
c912260
Decq$er 18, 1989

tabte a

REAGEIIT BLAII( DATA

Purgesble llrlocarbois in 96ter
EPA [ethod 601

Dat€ of Analy8ls: 12112189

;
.i-

GTEL Concord,
c912260.00C

Analyte obeerved Resutt, uglL

Chl.ormethan€ taD
g rdlariet h ane |tD

D i ch torodi f I uoroEthane lrD
Vinyt ch Lo.ide lt0

Ch t grgethgne rD
lethyl,ene chtoride ltD

lrich lorof LuorooFthane llD

1 .1-Dich Ioroethene m
1 . l  -Dich toroethane TD

trBns-1,2-0ichIoro€thcn€ TD

Chtorofonn ltD

1,2-Dich loroethane ND

I 1 ,1-Ir ich Ioroethane ID

c6rbon tetrachIo|.ide ltD

I romod i ch t orooeth gne )tD

1,2-Dich Ioropeopane )lD

trans- 1,3-Dich loropropene ND

Trich toroethene ID

Dibr.|tbch Lo..|tEthane ltD

1, | ,2-lrich lo.oethene ilD

ci s- 1,3.Di ch Loropropene ID

2- Ch toroethyl,vi nyt ether ltD

Eroflptom ilo

I , 1 ,2,2-let..ch t oroethan€ flD

Tetr6ch Loto€thene t0

Ch t orobenzene ND

1,3-0ich Lorobenrene frD

| ,2'D i ch torobenzene ID

I .4-D i ch lorobenzene TD

l lD = l lot oetected.bove the Stati8t lcal Detectlon Limit

a

cA PEge 5 ot 9 [. GTE t
L ll;"'^91.",'."11:



a
Proiect flurber:

coneut t€nt Project [uber
Contract )lrrbef :
Faci t ity i lurber:

gork orde. )lu$€r:
Report la6ue D.ie3

Tabte 5

ITDEPE)IDE)IT OC CHECX SMPLE RESTJLTS

Pu.geabt. H.tocrrbons ln Uatet
EPA xethod 601

sFB-175-0204.72
I  -  101-05
x16cu€0244-9-x
900t 9
c912260
oecdber 18, 1989

a:

a

)

o

a

a

t

)

a

Date of Analysis! 11/27t89

GIEL Concord,
c912260.00C

l6blc 36

txDEpElroElfi oc cltEcK sA[pLE sct RcE

Purgeabte l{alocaaboic in Yeter
EPA xethod 601

Acceptabi Lity l imits are deriv€d frof i  the 99t cont idence lntervol gf ol l  Eslptes dJring the
previous quarter.

F orr
L il#J^?J.TJ,"

L

An€tyte
Expected Resutt,

!s,/t
obaerved Reault,

uslL Recovcry, Z
Acceotabi t itv

t -  i r i i  t s .  l t '

Trichtorof IuorooFth€ne 100 88 88 1 1 5

I,1-Dich Loroethylene 100 95 95 1 1 5

t- l ,?- 0ich l.oroethyt ene t00 103 103 85 -  115

1.1-Dich Loro€thane t00 99 99 85  -  115

I , l . l -T r i chLo .o€ thsne 100 t04 104 85 1 1 5

Tr i ch t orcethy ten€ 100 94 94 85 1 1 5

Eroobdich Iorqr|eth.ne 100 95 95 85 115

ch lorobenzene 100 91 9l 1 1 5

Ana tyte Lot tawber Source

lr ich Lorof tuqromethane u2r17r RJRGEABLE A $'PELCO

1,1-DichloroethyLene LA21173 PURGEABLE A SI'PELC!

t- 1,2-D i chtoroethytene tA20674 PURGEABLE 8 SUPELCO

1,1-0ichto.oethane LAz117Z PURGEABLE A SJPELCO

1 1 ,1 - l r i ch to roe thane L^20674 PURGEABLE 8 SUPEICO

Tr i ch lo.oethytene rA21173 PURGEABLE A SUPELCO

Eromodich Ioromethane LA20674 PUNGEABLE 8 SUPELCO

Ch torobehzene LA21173 PURGEAELE A SUPELCO

o

Pege 6 ot 9



a

a

I

o

a

t

a

a

Accept8bi t  i  ty Linitsl :

Project lu|ber;
Coosuttant Project l(|tter

Coarttact Xuib€r!
Faci ti ty lr|tbe.3

lr,ork orde. l(|tterr
Raport I ssr,re Datcr

I€bte 4

suRRoGAlE CO,tP(I,.tIo RECOVERY

B rormt I uoaobenzerE

Pufgeabte tla loca rbo.rs in Yster
EPA lethod 60!

67 - 131 /

iatrix sDike
Reagent gater spike
Reagent Yater Spike Dupt icate
Acceptabitity t inits ere d€rived ffon the 99X contidence inte.v6[
of all sa[ptes drring the previous qu€rte..

sFB-175-0204.72
r  -  10 t  -05
x46CL'C0214-9-X
900t9
c912250
Decerber 18, 1989

i

a,
Is
vs
usD

GIEL Cqncord,
c912260.DoC r GTEL

L :L";l;1"1,:" ll:

GTEL To.
Expectrd Rerut t.

W/L
Sulro96te Result,

IJ1IL
Surro9Ete

Recovery, i

Bt.nk 50 50 100

0l 50 4a
02 50 50 100

05 100 87 87

u 50 48

05 50
06 50 37 74

is 100 80 80

vs 50 t40

tsD 50 61 122

a

P69e 7 of 9
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a

a

a

l'

I

t

e

a

Project xr||ter:
Consultant Project I\|tS€f

Contract l{|.|tber:
F.ci t ity lurber:

go|.k order l|.f|ber:
Repo.t lssue Dote:

sFB-175-O20t.72
|  - t01-05
t45CUC0244-9-X
900t9
c91226o
oec€rber 18, 1989

Date of Analysis:
Ssrple Spiked:

12t14t89
c91?252-03

Tsbte 5

I,IATRIX SPIXE (XS) RECOVERY NEPOR]

Purgeable ll6tocarbon6 in t etsr
EPA llethod 601

ctient 10. 12089-03A-8
Units: WL

llD
1 =

Iot Detected above the st€tistic.l detection tlnlt
Acceptobi Litf timits arc derived fr4| thr gtd coofidence intervsl of sll ssrptes dJring thc
Previous qJsrter.t

-:'

GTEL Concord,
c912260.Doc r GTEt

L:1,:"xl*,:"ll:

Ana tyte
Sarpt e
ncsutt XS Result

Concent rat i on
Added

xs, I
Recovery

AcceDtabi I i tv
Lt ; i ts .  x l  

'

1,1-D i  chlo.o.thene I0 t8 . t 50 l6 62 - 129
ch to.obenzene ft0 37.8 50 76 75 - fi5

fr i  ch loroethene ltD 37.' 50 E 78 - 119

a

P.ge 8 of 9
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I

a

a

I

o

a

Projcct ll|fiter:
Con6ut tant Project Ntttber

contract ltlllter:
faci Li ty [|''tber:

gork order llurber:
ReFort t ssue Date:

sFB-175-0204.7?
1-  10r  -05
r45C9C0244-9-X
90019
c912?60
oec.rber 18, 1989

I€bte 6

REAGEIII IJATER SPIrc (9S) AIID REAGEXI UATEN SPIXE DUPLICATE (I'SD) RESULTS
AXD RELAT!\,E PERCEIIT DIFIERE}ICE (RPD) REPORT

Purgeabte H6locarbons in gster
EPA xethod 60.|

D€te of Analysis: 1?l1t/A9 Uni ts: \tglL

o:

O

I  :  Acceptabi t  i ty t ini ts are
qu6rter.

GIEL Cohcord,
c912260.00C

der i ved fro.lr th€ 991 confidence interval of alt sadpte6 dJring the previous

^ - . - I  I

f -TFI
-  I  I I
a  v r l o t l M a l t l A t
t  a o t A l 0 t r € 1 .  t { c

In8 tyte
Concentration

Added
9S

Resutt
vsD

Resul t
us, :

RecoYefy
vso, z

Recovery

1 'l Dichl,oroethene 75 76.4 74.5 r02 99

chtorobenzene E 8 1 . 4 70.5 t09 94

fri ch toroethene E 85 .  t 79.1 ' | t3 106

An6 Lyte RPD, X
flax iflrn
RPo, r

Acccptrbi Lity Limits
X Recoveay I

I ' I  Dichlo.oethene 3 30 86- 1 16

ch Iorobenzene 1 4 30 56- 132

l r i  ch Ioroethene 7 30 86 -1 t7

a
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Project l|flbe|^:
Conaultant Project l|flte.:

Contrrct Lqtber:
Flci Lity lu$er:

lJork o.der luh€r:
Report lssue Date:

srB-1?5-0204,72
|  - ' t01-05
r46cvc0244-9-x
90019
c9t2259
Dec€rber 18, 1989

a

2 . 0

QA Conlonnance Eurfi6ay

Purgeable ArgntEtics €nd tot.t Petroteur llydrocsrbons
ae G€sol lne in U6ter
EPA l{ethod 8020,180'15

Bl.enk6

Five of 5 target coflpo|,ds rere betor. detect ion Limits in the .e.gent bl.ank 18 aho{n in Table
2 .

lndependeht oC Check Safipte

lhe cont.ol tinita rere |Ilet tor 4 of 4 oC check cqrDowds Es shom in Tabte 3.

3.0 surroqate cqrDound Recoveries

Percent recovery Linits vere iEt for the slrr-ogate coipowd (n€phthatene) for ott aalp[es €s
shorn in Tabte 4.

l latr ix Spi ke ( l l5l  Accuracy

Percent recovery linits rere net for 4 of 4 corporhds in the fS a8 shorn in Tabte 5.

Reaqent V8ter Soike (t ls) and Reaoent Yater Spike (VSD\ Drpl ic6te Precision

Relative percent dif fe.ence (nPD) cri teria ras i iet fof 4 of 4 an€tytes in the US and ISD ss
shorn in Tabte 6.

Sairple Handl inq

6 . 1 Sanple hardting snd hotding t im cri te. ia r€re Det for ett  s6npleE,

6.2 Samle 05 ras dituted dle to high tcvet of cootaDination.

a:
'i

1 . 0

5 . 0

t

GTEL Cohcord,
c912259.00C GTE t

E N V I E O N M E N I A T
L A  ! O  t ^ r O  t r  a  s .  r N c

a
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Projlct llurber: stB-175-O2r)/.72
cmsultlnt Project l!| |$er! . l-101-05

Contr.ct lllt|b€r: x46c9c0244-9-x
Faci t ity lutr€r! 90019

lJo.k order lu$er: c912259
Report lssue 06te: Dece$er 18, 1989

t :

a

o

o

a

a

t

t

labLe 2

REAGEIII SLANK DAIA

Purgegbte Arfllstics lnd lotrt Pctrol€sn H)rdrgc.rbons
os Gosoline in UEter
EP tlethod 80?0/8015

Date of Anatysis: 12l lUA9

GTEL Concord.
c912259.00c r GTEI

li il;r^:1"1,',lk:

AnE t),tc Coitentaation, ug/L

Benzet€ <0 .3

fol uen€ <0 .3

Ethytbenzene <0 .3

xylene (totat ) <0 .6

6asol in€ <50
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Project N!|tberr sFB-175-0?01.7?
Coosutt6nt Project flLrh.rr l-lot-05

Contract lurberl
FEci L ity lt,ttert

gork order luherl
Report l6aue Dates

x46crc0244-9-x
900'19
c912?59
oece{aef ,|8, 1989

Date of ^na tysis:

t6bte I

IIIDEPETOETT OC CIiECX SAXPLE IESI,LTS

Purgesbte Arqrstics ard Totat P.troteur Hydroc€rbons
as Gasot ine in gatea
EPA lethod 8020/8015

12ntt89

labte 3a

INDEPENDE}IT OC CIIECK SA'IPLE SruRCE

Purgeable Ar..Etics .rd Tot.t Petroteu[ fiydrocarbons
as Gasol ine in gater
EPA Hethod 8020/8015

o;

a

GTEI Concord.
c9'12259.00c LgJ*-E*h

AnaLyte
Expected ResuLt,

us/l
0b6erved Resutt,

w/L Recovery, U
Acceptabi t ity

L im i t s ,  I

Benzene <t 106 l t 5

Totuene 52 104 fi5

Ethytbenzene 50 52 t04 f l5

Xytene (totat) 150 156 104 85 f i5

Analyte lot lr|t6e. Source

Benzene t^18104 SUPELCO

Tot uene 1A18104 suPEt-co
Ethytbenzene 1A18104 SUPELCO

Xyterle (totat) L^1810?. suPEt_co
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a

a

a

I

o

a

a

o

tabte 4

S1IRROGATE C(,IPCUIID RECOVERY

Iaphthstene

Purgesble ArooEtica ond Total Petroleur lyd.ocarbons
ts Gasol lne in lrate.
EPA liethod 80?0/8015

Acceptabi I  i ty Limitsl :  B - 129 I

o.:
j'

a

Is
9S
9SD
t =

GIEL Conco.d,
c91Z259.DOC f" GTE

3:l;"";1"1,:"t i :

GIEL [o.
Expected

Reeutt, r,/g/L
SurrogBte

Resutt,  uglL
Surrogate

necovcry, Z

Bl6nk 200 177 88

01 200 182 91

02 1n 88

03 200 176 E8

01 ?00 190 95

05 200 z\to 103
06 200 t79 90

tts 200 178 89

9S 200 163 a2
t.lsD 200 171 8E

Project lurber: SfB- 175-0204.72
Conaultant Project il('tterl

Contrrct fl|Itber:
Faci t ity lutb€r:

9qrk order tlrrber I
Report l99ue Dgtei

l. latrix soi ke
Reagent llater Spi ke
Re.gent later Spi ke Dupticgte
AcceFtabi l i ty Linits o.e derived frqn the 991 confidence intervot
of 6tl s ptes du.ing the previous quarte..

1 -  t0 t  -05
I46CIJC0244-9-X
90019
c912259
Decer$er 18. '1989
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a

a

o

o

o

Project alurber!
Consut tsnt Project l|'n$er:

Contract ilur$eri
fsci t ity i lufierl

Iork Ofder Irrberi
nepoft laaue Date!

sfB- t75-0204.72
I  -101-05
r46c9c0244-9-x
90019
c912259
Dece$ber 18, 1989

t . b t . 5

II/ITRIX SPIKE (iS) REq'VERY REPORT

Purge€ble Ar l.tics and Totst Petrote(|tl tt]drocarborts
rs Gasotine in tJatet
EP llethod 80?0/8015

D€te of AnEtysi si
sarpte spi ked:

12t tuag
0t

c t ien t  lDr
ttri ts!

12089-01/AD
lg/t

<#
1

*

o

= llot detected 6t the
= Acceptabi t  i  ty t iDits

Previous quarter.

i  rdicated detection t imi t .
sre de.ived frofi the 991 confidence intervat ot stI sdrples djring the

GTEI Concord,
c912259.00c r

I
I

GTE L
t  v r R o N M a N l A t
t l t o t a l o e  [  3 .  l t u c

Ana t yte
s€[Fte
Result

Coftent r€t i on
Affi

Concentaation
lecovered lS RcsuLt

l | s , :
Recovery

Acceotabi I ity
r i ; i  t s 1 .  t '

Benrene <0.3 23 23 92 75 - 119
To t uene <0 .5 25 23 2t 92 72 - 1't8
EthytbenaerF <0 .3 25 88 7A - 11'
Xytene (totat ) <0 .6 7q 68 & 91 84 - 116
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Project l| |tter: SFB'175'0204.72
CorButtsnt Project t lui$er:' l-101 -05

Contract lluraerr ll46cllc0244 - 9- X
tac i l i ty l(||her3 90019

O l'ork order lwber: c912259
ReFort tssue D.te: Decetber '18, 1989

o TEbl,e 5

NEAGETT 9ATER SPIKE AIID REAGEIIT gATER SPITE DUPLICAIE
iECOI/EftY A}ID RELAIIVE PENCEXT DIFFEREXCE (NPD) REPORI

Purgeable Arotrgtics o.d Tot€[ Petroleqn XydrocarbonE
as Gesolir€ in Yater
EPA lethod 8020/8015

a Date of Anatysi sl

GTEL Concord,
c9't2259.D0C

units: ug/LlU1UA9

o;
.:

a

a

o

a

o

o

Ana Iyte RPD, X

Acceptabi t  i ty Linits

Xaxitn'| RPD,
I Recoveryl

Benaen€ 0 30 85 - 131

IoI uene 0 30 a2 - 124

Ethytb€nrene 0 50 8t  -  121

Xyaene ( totat ) 1 30 87 - t25

AcceptabiLity I imits 8re derived fonn the 991 confid€nce interval ol stt 88rples during the
previous quartea.

t Grrl
- il#J^?i.Y,"lll:

ana tyte
Concentration

Added YS Resul,t 9S, I Recovery gSD Result
vsD, I

Recovery

Eehzene 25 t00 2' 't 00

lotuene 23 96 24 96

Ethylbenzene 96 96

xylene (totat ) 75 97 72 96
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