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Harding Lawson Associat€s

April 29, 1998

40910 1

Mr. fetr Christoff
Blue Print Serrrice Company
1057 Shary Circle
Concord, Califomia 945 18

Quarterly Report
J6ru.ry 1, 1008 through March 31, 1998
Gmundwatsr Renediation and Monitoring
Blue Print Service Facility
1700 Jefferson Slreet
Oakland, C.,alifornia

Dear Mr. Cbristoff:

Harding Lawson Associates (HLA) prcsents this quarterly monitoring rcport of the grormdwater
monitoring wells and treahent system at ihe Blue Print Seruice facility at 1700 leffelson Sb6et,
Oakland, California, This report covers the period of January 1, 1998, through Mamh 31, 1998. It was
prepared to satisfy quarterly groundwater monitoring (fust Quarter 1998) requirements of the
Alameda County Health Care Services Agency (Alameda County). The report also satisfies the
reporting requircments of the East Bay Municipal Utihties District (EEMUD) for beatment system
discharge.

BAO(GB.OUND

Threa undergrormd gasoline stomge tanks were removed from the pmperty itr 1987. heliminary
investigation indicated that there had beon a mlease of fuel into ths soil ald grormdwater. Three
groundwater monitoring wells, MW-1, lvtw-z, and MW-3, were installed on the pmpefty to evahrate
the distibution of petoleum hydrocarbons in the soil and groundwater and to iletermine the
direction of groundwater flow. Monitoring of these wells revealed fteo phase gasoline floating on the
surface of the grormdwat€r in monitoring well MW-t. Initial groundwater level measurements
indicated that groundwater flows in a north to northwest direction at ttre site.

br November 1987, monitoring well MW-2 was abandoned to facilitats the constuction of the present
structurss, reducing the ability to accurately calculate the groundwater gradient and flow direction.
In January 1988 two additional wells, MW-1A and MW-4, were installed at the facility to be used as
groundwater extmction wells. One downgradient monitoring well, MW-S, was irstalled offsite in
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Harding Lawgon Asgociates

Apdl 27, 1998
40910 1
Mr. |eff Cbristoff
Blus Pri[t Service Company
PaEe 2

August 1988 and in April 1996, monitoring well MW-6 was installerl offsite in an upgradient locaflon
to imprcve und.erstanding of groundwater flow at the sita. Tha locations of the monitoring wells are
shown on Plate 1.

In. 1992 a grour.dwater exbaction system was constructed. at the sits to rcmove free phase product
ftom t-he groundwater sudace. Gmmdwater is extracted from MW-IA and MW4 and passes thmugh
an oil-water separator which removes the free phase gasoline. The water is tlen alrawn into a 3,000-
gallon bioreactor tank for beatuent by hydrocarbon reducing microbes. Air and nutient ars supplied
to the groundwater within the bioreactor to facilitate mimobial gmwth. Tho treated u'ater fmm the
bioroactor is pumped in batches of appmximately 500 gallons tlrough three 8ranular carbon
adsorption (GAC) vessels before being discharged to the sadtary s€wer. Approximately 5,037 pounds
of gasoline have been removed and Lr27 ,600 gallons of gror:ndwater teated and discharged to the
sanitary sewer by the grou.ndwater extraction system since op€ration began in 1992.

TR-EAIMDNT SYSTEM STATUS

Durilg the fust quarter of 1998, apprcdmately 88,8fi) gallons of water were tseated and discharged to
the sanitary sewer. The average daily discharge flow rat6 for tls treahent system was approximately
1,113 gallons per day (gpd). Average conbined extraction rate for ttre two extractior wells was 0.77
gallons per minute (gpm). Approximately 26 gallons or 150 pounds of ftee phase gasoline were
recovered Aom the groundwater by the oil watsr separator This does not inclucle dissolved
concenbaflons treated by the bioreactor. FIow totalizer readings ald system maintenance activities
are sr-rnnarized in Table t.

TREATMENT SYSTIM SAMPLING AND ANALYSIS

During this reporting period, HLA has collected a sanple of the system eflluent for every 40,000
gallons of water discharged to the sanitary sewer. Thes€ water sanples consist of 4O-milliliter volatile
analysis vials IVOAs) collected ftom the system sampling port downsbeam of the final GAC vessel.
The water sam.ples are placed in ice-chilled coolsrc and submitted to Anerican Environmental
Network Laboratory in Pleasant HiIl, California, under chain-of-custody protocol for analysis. The
sanples are anal5rzed by FA Test Method 8015 for total petroleum hydmcarbons as gasoline (T"tIg)
and EPA Test Method 8020 for benzene, toluene, ethylbenzene and xylene (BTEX). Following
teahent, the grormdwater ftom the system is discharged to the sanitary sewer r:nder tha East Bay
Municipal Utility District (BMIID) Wastewater Discharge Permit (Account No. 500-68191). HLA
forwards the re$ ts of chemical analyses of the system effluent to EBMUD within 24 hour of Eceipt.

The treatment system effluent was samFled by an HLA l€pr€sentative on February 9, 1998 and otr
March 24, 1998. Resu-lts of the chemical analyses of these sanples indicate that treahent system
effluent concentrations were below ths ffiMUD discharge limitations of 5 nicrograms per liter [r,gA)
for each individual BTEX comDonents.
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Mr. feff Christofi
Blue Print Service Company
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On Apdl 31, 1998, the separator effluent was sampled by collecting a grab sample with a Teflon bailer
dlrectly from the downstream end of lhe oil-water separator. A bioreactor effluent sample was also
collected ftom a sampling port upstrcam of the GAC vessels. Tbree 4O-milliliter VOAs of water were
collected from. each sample location. The water samples were placed in ice-cbilled coolers and
submitted to American Environmental Network Laboratory in Pleasant HiII, California under
chain-of-custody pmtocol. The sa.nples were analyzed by PA Test Mathod 8015 (modified) for
TPIIg and EPA Test Method 8020 for BTEX and methyl t-butyi ether (MTBEi.

HL,{s bsatu€nt system sanpling results are pr€sented in Table 2, The laboratory rcports ar€
presented in the Appendix A.

GR,OUNDWATEI, SAMPLING AND ANALYSIS

On March 31. 1998, HLA measur€d the water levels in wells MW-1. VIW-3. lvfw-s and MW-6.
Gmundwater surface elevations are presented on Plate 1. The monitoring wells were sanpled after
puging at least tlree well volunes from each and allowing the water level to rccover to at least 80
percent of the pre-purge level. HLA nonitored the pH, conductivity, and temperature of the
Eroundwater rcmoved during purging. Sampling was not pedormed until these parameters had
stabfized. Thee 4O-nilliliter VOAs of water were collected fmm each well witl a disposable Teflon
bailer. Pur6e water was discharged to the teatnent system,

HLA collected samples hom the MW-1A anal MW-4 at individual sampling ports upstr€am of the oil-
water separator,

AII of the water sarnples were placed in ice-chilled coolers and submitted to American Environmental
Network Laboratory in Pleasant HiII, California under chain-of-custody protocol. The samples were
aaalyzed by PA Test Method 8015 [modified) for TPHg and trA Test Met]od E020 for BTEX. The
groundwater samples ftom MW-1, MW-4, lvfw-s and MW-6 were analyzed for MTBE. The historical
amlytical resr:lts are sr:mmarized in Table 3. Plate 2 presents the TPHg and BTEX results for this
reporting period. The laboratory reports are pr€sented in the Appendix A.

DISCUSSION

The beahent system continues to be effective in r€moving and treating TPHg and BTEX in the
groundwater as evidenced by prrduct collected in the oil/water separator and the 99 percent
reduction of ttre petroleum hydrocarbons concentration in the bio-reactor. The results of effluort
sanpling by HI-A, during this quarter inilicate compliance with EBMUD's permit discharge limitations.

Tho groundwater elevations on Plate 1 show a depression in the gmundwater surface elevation at the
site of the two exhaction wells. The grouldwater gradient direction is toward the west at 0,0016 fVft.
The grormdwater gradient direction is normally toward the north to northwest. Water levels in the
wells may not have stabilized and therefore not truly reflect the groundwater surface due to heavy
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40910 1
Mr. feff Christoff
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PaEe 4

Einfall prior to the sample event It is also possibla that the water level at MW-3 is being effectecl by
the two exhaction wells. Water levels were appmxinataly one foot higher rhan measured during the
last sam.ple event

Comparison of this quartet's sanple rcsults with historicd data indicates similar concetrtrations to
rcsent motritoring r$Jts. The monitorhg wells located onsite, MW-1 and MW-3, still contain
dissolved concenhations of petroleum, hydmcartons, though no floating free phase procluct has been
obsawed in thes€ monitoring wells since December 1996. Th6 groundwater sample fmn MW-6, the
offsite upgradient well did not contain any detectable concentrations of TPHg or BTEX. lvfw-5, the
offsite domgradient well containsd TPHg and BTEX concentations similar to last quartet's results.
Exhaction well MW-1A also had coucentrations similar to last ouarter. Data for MW-4 is not included
in this report because the laboratory did not test the sample within the mquired two week holding
tine. MW-r will be resampled next quarter.

BIue Print Services will to condnue quarterly groundwat€r monitoring and reporting as required by
Alameda Comty, and trcahent system discharge monitoring rcporting as required by EBMUD. The
next Sroudwater sampling will be performed during the second quarter of 1998 and monitoring of
ihe system effluent will continue to be performed as required by the EBMUD permit.

If you have any questions, please contact James Mccarty at (510) 62S-3220.

Yours very truly,

TIARDING LAWSON ASSOCTATES

71o.,,"" Ac@--
a.nes G, McCarty

f GIWSIO/mlw aoe rotossr

. Osborne
ical Engineer
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Attachnents: Table 1 - City BIue Groundwater Treahatrt System Maintenance Log
Table 2 - Gmrmdwater Treahent System Analytical Results
Table 3 - Gmrmdwater Monitoring Analytical Results
Plate 1 - Groundwater Surface Elevatl.ons, March 31, 1998
Plate 2 - Grcundwater Sudace Elevations, MaEh 31, 1998
Appendix A- Iaboratory Reports
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LABORATORY REPOFTS
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HARDING LAIJSON ASSOCIATES
383 FOURTH ST., STE. 3OO
OAKLAND. CA 94607

ATTN: JAMES MCCARTY
CLIENT PR0J. ID: 11295-0i2
CLIENT PROJ. NAME: CITY BLUE, OAK
C.0.C.  NUMBER: 1677

PAGE I

REPORT DATE: 02/13/98

DATE(S) SAMPLED: 02/09/98

DATE RECEIVED 02/09/98

AEN |,JORK 0RDER: 9802091

lllFFti!{i !.is0c.

FEB 1 ? 1998

PROJECT SUMMRY:

On February 9, 1998, this laboratory received I water sample(s)-

Cljent requested sample(s) be analyzed for chemical parameters. Results of
inaiysis Jre summarized on the foliowing page(s). Pjease see quality contnol
nepoit for a surunany of QC data pertaining to this proiect'

Samples will be stored for 30 days after completion of analysis, then disposed
of in accordance with State and Federal regulations. Samples nay be archjved
by prior arrangement.

if you have any questions, please contact Client Services at (510) 930-9090.

La nf,/ Kl ei n
Laboratory Di r^ector

3440 Vincent Road . Pleasant Hill. CA 94523 . (510) 930-9090 . FAX

Analytical Services for the Environment
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SAI'IPLE ID: 9807C301
AEN l-AB N0: 9802091-01
AEN tl0RK 0RDER: 9802091
CLIENT PR0J. ID: 1i295-012

Ameri c an E nv ir o nme nt a I N e tw or k

PAGE 2

MRDING I-AI.ISON ASSOCIATES

DATE SAIiPLED: 02/09/98
DATE RECEMD: 02/09/98

REP0RT DATE: 02/13/98

ANALYTE
}IETHOD/
cA#

REPORTING
RESULT LIMIT UNITS

DAIE
ANALYZED

I
I
I
I

BTEX & Gasoline HCs
Benzene
Tol uene
Ethyl benzene
Xvlenes.  Total
Pirrgeable HCs as Gasoline

EPA 8O2O
7L-43-2
108-88-3
100-41-4
1330-20-7
5O30/GCFID

0.5 ug/L
0.5 ug/L
0.5 ug/L

2 ug/L
0.05 mg/L

02/r0/98
02/r0/98
02/10/98
02/10/98
02/r0/98

ND
ND
ND
ND
ND

ND = Not detected at or above the reporting limit
* = Value at or above reporting limit

I
I
I
I
I
I
I
T
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Ame ric an Envir onmental N er'vork

PAGE 3

AEN (CALIFORNIA)
QUALITY COI{IROL REPORT

AEN JOB NUMBER: 980209r
CLIENT PROJECT ID: 11295-012

I t]*ril l.rr*rr 
quality control parameters were found to be withjn established

I

Definit ions

Laboratory Control S.utple (Lcs)/l,tethod Spike(s): Controt sarpl,es of knorn cqposition. LCS and ilethod SpikE
d6ta are used to vEtid€te bstqh anatyticat resul.ts.

Etrix Spike(s): A(iquot of E sapte (aqueous ot" soLid) rith addd qEntities of specific cotlFosnds atd
subjected to the entire anaLyticaL proc.dfr. llatrix spike .rd m€trlx spike dJpticate QC deta are advisory.

lethod Blank: An an€t]rtlcat controt codsisting of alI reag.nts, intern€l standafds. and surrog€te Staridards
carried throtJgh the entj ce anatytical, process. Used to Donitor laboratgry backgroqd ard reagent contanination.

tlot Detected ([D): ltot detected at o|. above the rcPorting tirit.

Rel€tive Percent Differ€nce (RPo): ln indlcation of nethod precision based m d,plicate anatysis.

ReDorting Limit (RL): the lonest coirsentration rdJtinel,y detennined dlring laborEtory operations. The RL i8
giieratti i to tit iims tha tlethod Detection Lioit (xDLj. Reporting limits are natrix, lEthod, and analyte
deperdent ard taka into account alv di tutions perfomed as part of the analysis.

SurroEates! Organic cqrpq.qds rhich are sioilar to anatytes of interest in chelicat behavior, but are not found
in environnentel sa[rrl$. surroEates €re added to att bl,anks, calibration arNC ch€ck stardards, s€flPtes, and
spiked saflptes. sumogate recovery i9 0tonitored as an irdication of acceptable sgrple prepsration atrd
instruEntaI perfonEme.

D: Surrogates di Luted otlt.

#: lrdicates result outside of estabt ished Iaboratory 0C I'imits.

I

T
t
t
I
T
I
T



Ame ric an Environmental N etw ork

PAGE 4

AEN JOB N0: 9802091
lNSTRUMENT: H
MATRIX: WATER

QUALITY COI{TROL DATA

METH0D: EPA 8020, 5030 GCFID

Surrogate Standand Recovery Sumary

UO Lg

Analyzed Cl ' ient  Id .  Lab Id .

Percent Recoveny

Fl uot'obenzene

01

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

rl
:

I
I
t
I
I
t

02tL0/98

QC Limits:

DATE ANALYZED:
SA}4PLE SPIKED:
INSTRUI'4ENT: H

9807C301

02/10/98
LCS

Laboratory Control Sample Recovery

101

70 - 130

Anal yte

Spi ke
Added
(ug/L)

Percent
Recovery

QC Limits

Percent
Recover"y RPD

Benzene
Tol uene
Ethylbenzene
Total xylenes

Dai ly  method blanks for  a l l .associated analyt ical
at oi above the reporting limjt.

'* END OF REPORT ,"]"*

t2
t2
1l
L2

91
92
99

101

200
200
200
600

70 -130
70-130
70- 130
70- 130

runs showed nocontami nati on

?0
20
20
20
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HARDING LAIiSON ASSOCIATES
383 FOURTH ST., STE. 3OO
OAKLAND, CA 94607

ATTN: JAMES MCCARTY
CLIENT PROJ. ID: I1.295-0Lz
CLiENT PR0J. MllE: CITY BLUE/0AK.
C.0.C.  NUMBER:  1685

PAGE 1

REPORT DATE: 04/02/98

DATE(S) SMPLED: 03/24/98

DATE RECEIVED: 03/25/98

AEN WORK 0RDER: 9803305

Hp:Dlllc A5S0c.

APR 1 01998

PROJECT SUMI1ARY:

0n March 25, 1998. this laboratony received I water sample(s).

Client requested sanple(s) be analyzed for chemical parameters. Results of
analysis are summarized on the fo l lowing page(s) .  Please see qual i ty  contro l
repont fon a summary of QC data pertaining to this project.

Samoles wil l  be stored for 30 days aften completion of analysis' then disposed
of in accordance with State and Federal regulations. Samples may be archived
by prior arrangement.

I f  you have any quest ions.  p lease contact  Cl ient  Services at  (510) 930-9090'

Reviewed by:

3440 Vincent Road . Pleasant Hill, CA 94523 . (510) 930-9090 . FAX

Analytical Services for the Environment



SAIIPLE ID: CD-3
AEN LAB N0: 9803305-01
AEN W0RK 0RDER: 9803305
CLIENT PR0J. ID: 11295-012

Americ an E nvironmental N en v ork

PAGE 2

LAI,ISON ASSOCiATES

DATE SAMPLED: 03/24/98
DATE RECEMD: 03I?5/98

REP0RT DATE: 04102/98

HARDING

ANALYTE
|'|FTHOD/
cAs#

REPORTING
RESULT LIMIT UNITS

DATE
ANALYZED

I
I
I
I
I
I
I
I
t
I
I
t
I
I
I
I
I
I
I

BTEX & Gasoline HCs
Benzene
To'luene
Ethyl benzene
Xyl enes. Tota I
Plrgeable HCs as Gasol ine

EPA 8O2()
7L-43-?.
108-88 -3
100 -41-4
1330 -20-7
5O3O/GCFID

0.5 uglL
0.5 ug/L
0.5 ug/L

2 uglL
0.05 mg/L

04/01t98
04/01,/98
04t0L/98
04t01/98
04/0L/98

ND
ND
ND
ND
ND

ND = Not detected at or above the neporting l imit
* = Value at or above reponting l imit
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AEN (CALIFORNIA)
QUALITY CONTROL REPORT

AEN JOB NUMBER: 9803305
CLiENT PROJECT ID: !L295-0I2

All 
. laboratory quality control parameters wer"e found to be within established

l lm l l s .

Defini t  i  ons

Laboratory Control SarpLe (Lcs),/xethod Spike(s)r Cont.oL sarFtes of knoHn coflposition. LCS and Method Spike

dEt€ are used to validste batch anatytical results.

Matrix spike(s)r Aliquot of a E€lpl,e (aqueous or eol.id) l|ith added quantities- of specific cdlpcunds anc

sr$jecteil to the entir; Enatyticat iroceduie. ilatrix spike qnd natrix spike dupl,icate 0c data 8re advisory.

ethod Btank: An anatytical, control consisting of att rc6gents, internat stsrdards, atld surrogate standards

luiri"a tlrorgtt the enti re aml,ytical process. tised to rmnitor taboratory hackgrotjd aad reagent contaminetion.

llot Detected (tlD): lot detected at ol above the reporting linit.

Retative percent Difference (RPD): An indication of mthod precisioo b€sed on dupLicgte anatysis.

Report ing Limit (Rt): The LoBest concentrEtion routinety determined dlr ing taboratory operations. The RL is

SeheraLLi 1 to t0 t ines the ethod Detection Limit (  DL), Report inE Limitg are f iEtr ix, method, and analyte

deperdent and take into account a.ty dilutions perfgflled as pqrt of the amtYsis.

surrogates: Organic cc[pouds rhich are similar to analytes of interest in charicat behavior, but are not found

in enii ronmental s€rples. sqr.ogates are added to aLL bLanks, calibration ard check stardards. sanptes, and

spiked safiptes. surrcgate .ecovery i3 noni tored as an indication of scceptabto salpte P.eparstion and

instrweotaL perfoa[snce.

O: Surrogates di tuted out.

#: lndicates resul.t  d.rtside of establ ish€d tabo.atory 0c t imits'

I
I
I
I
I
I
T
I
I
I
I
I



Americ an Environmental N e tw ork

PAGE 4

AEN JOB N0: 9803305
INSTRUMENT: F
MATRIX: I,,]ATER

QUALITY COIfIROL DATA

MEIHOD: EPA 8020. 5030 GCFID

Surrogate Standard Recovery Summary

Date
Ana l yzed Cl ient  Id. Lab Id .

Percent Recovery

Fl uorobenzene

0lcD-3

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

04t0r/98

QC L imi ts :

DATE ANALYZED:
SAMPLE SPIKED:
INSTRUMENT: F

85

70-130

04/0t/98
LCS

Labonatory Control Sample Recovery

Analyte

Spi ke
Added
(ug/L)

Per"cent
Recovery

QC Limits

Percent
Recovery RPD

Benzene 200
Toluene 200
Fl- hrrl hanzona 2nn
L  v ,  | J  I  w L r  r 4 e r  r v

Total Xylenes 600

99
104
106
111

1
<1

70-130 20
70-130 20
70- i30 20
70-130 20

runs showed no contdmi natl onDai ly  method b lanks for  a l l  assoc iated analy t ica l
at oi above the reporting l imit.

*** END 0F REPoRT ***
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HARDING LAIJS0N ASSoCIATES
383 FOURTH ST., STE. 3OO
OAKLAND, CA 94607

ATTN: JMES MCCARTY
CLIENT PROJ.  ID:  40910-1
CLIENT PROJ. NME: CiTY BLUE/0AKL
C.0.C.  NUMBER: 1670

REPORT DATE: 04/27/98

DATE(S) SA|4PLED: 03/37/98

DATE RECEIVED 041Q3/98

AEN IJORK ORDER: 9804049

PROJECT SU|'IMARY:

0n Apr'i l 3, 1998. this laboratory received 8 water sample(s).

Client r"equested sample(s) be analyzed for chemical parameters. Results of
inaiysis a're summanized on the foliowing page(s). Please see quality contnol
repoit for a summany of QC data pertaining to th'is proiect.

Samoles will be stored for 30 days after cqmpletion of analysis, then disposed
of in accordance wjth State and Federal regu'latjons. Sanples may be archived
by pr"ior arnangement.

Ifyou have any questions, please contact Client Services at (510) 930-9090.

Reviewedby: /- 
\ 

,l

Ar/,rr^L\fu-rr^r-"---------T-

3440 Vincent Road . Pleasanr Hill, CA %523 . (5 l0) 930-9090 . FAX

Analytical Services for the Environment



SAI'IPLE ID: MW-l
AEN l-AB N0: 9804049-01
AEN llIORK ORDER: 9804049
CLIENI PROJ. ID: 40910-1

HARDING I.AWSON ASSOCIA1ES

American Envi ronmental Network

rAUE Z

DATE SAI,IPLED: 03/31/98
DATE RECEMD: 04/03/98

REP0RT DATE: 04/27/98

AMLYTE
HF'HOD/
cAs#

REPORTiNG
RESULT Li[IiT UNITS

DATE
AMLYZED

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

BTEX & Gasoline HCs EPA 8020
Benzene 7I-43-z
Toluene 108-88-3
Ethylbenzene 100-41-4
Xvlenes. Total 1330-20-7
Plrqeable HCs as Gasoline 5030/GCFID
Methyl t-Butyl Ether 1634-04-4

Reporting limits elevated due to high 1eve1s
coinoounds. Sample run at di lution.

8,300 *
3.700 *
1,100 *
4,300 *

A A  *

400 *

of tanget

1n

JU
100

300

ug/L
ug/L
ug/L
ug/L
mg/L
ug/L

04/13/98
04/t3/98
04/t3/98
04/13/98
04/\3/98
04/13/98

ND = Not detected at or above the reporting limit
* = Value at or above reporting limit

t
I
I
I



HARDING

Anerican Environmental Network

PAGE 3

|-AUSoN ASSoCIATES

DATE SAI1PLED: 03/31/98
DA'IE RECEIVED : 04/ 03/98

REP0RT DATE: 04/27/98

SAI.IPLE ID: MW-IA
AEN l-AB N0: 9804049-02
AEN W0RK ORDER: 9804049
CLIENI PROJ. ID: 40910-1

ANALNE
!1EI}IOD/
cAs#

REPORTING
RESULT LIMIT UNITS

DATE
ANALYZED

I
I
I
I
I
I
I
I
I

I
T
I
I
I
I
I
t
t
I
t

BTEX & Gasol ine HCs EPA 8020
Benzene 7I-43-2
Toluene 108-88-3
Ethvlbenzene 100-41-4
Xyl-enes. Total 1330-20-7
Pilrqeable HCs as Gasoline 5030/GCFID
Methyl t-Butyl Ether 1634-04-4

Report ing l imi ts e levated due to h igh leveis
coinooundi. Sample run at dilution.

9,100 *
12.000 *
1.100 *
6,800 *

51 *
300 *

of tanget

30 ug/L
30 ug/L
30 ug/L

100 ug/L
3 mg/L

300 ug/L

04/L3/98
04/L3/98
04/13/98
04/13/98
041L3/98
04t13/98

ND = Not detected at or above the reporting limit
* = Value at or above reponti ng limit



SMPLE ID: MW-3
AEN LAB N0: 9804049-03
AEN t,lORK 0RDER: 9804049
CLIENT PR0J. ID: 40910-l

American Environmenta'l Network

PAGE 4

LA}ISON ASSOCIATES

DATE SAI'IPLED: 03/31/98
DATE RECEIVED : 04/03/98

REPORT DATE: 04/?7/98

TIARDIIG

t
I
I
I
I
I
I
I

ANALY1E
r'rEfFtoDi
cA#

REPORTING
RESULT LII'IIT UNITS

DATE
AMLYZED

BTEX & Gasoline HCs EPA 8020
Benzene 7I-43-?
Toluene 108-88-3
Ethvlbenzene 100-41-4
Xvl-enes. Total 1330-20-7
Pirrqeable HCs as Gasoline 5030/GCFID
Methyl t-Butyl Ether 1634-04-4

Reoort inq l imi ts e levated due to h igh 1evels
coinnoundi. Samole run at dilution.

690 *
3 .800 *

870 *
(2n0*

32*
350 *

of target

30 ug/L
30 ug/L
30 ug/L

100 ug/L
3 mg/L

300 ug/L

04/t3/98
04/13/98
04/L3/98
04/L3/98
04/13/98
04/13/98

T
I
I
I
I

ND = Not detected at or above the reporting limit
* = Value at or above neponting limit

I
I
I
I
T
I



SITIIPLE ID: MW-4
AEN LAB N0: 9804049-04
AEN I.JORK 0RDER: 9804049
CLIENI PR0J. ID: 40910-1

Anerican Environmental Network

PAGE 5

HARDIIIG LAI'JSON ASSOCIATES

DATE SAI,IPLED: 03/31/98
DATE RECEIVED : 04/ 03/98

REP0RT DATE: 04/27/98

ANALYIE
I{EIHOD/
cAs#

REPORTiNG
RESULT LIMIT UNiTS

DATE
NALYZED

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

BTEX & Gasoline HCs EPA 8020
Benzene 7L-43-?
Toluene 108-88-3
Ethvlbenzene 100-41-4
Xyl-enes. Total 1330-20-7
Pirrqeable HCs as Gasoline 5030/GCFID
Methyl t-Butyl Ether 1634-04-4

8,100 *
24,000 *
6,300 *

44,000 *
BBO *

6.600 *

50 ugll
50 ug/L
50 ugll

200 ug/t
5 mg/L

500 uglL

04/t6/98
04/t6/98
04/L6/98
04/L6/98
04/L6/98
04/L6/98

Reportinq limits elevated due to high levels of target
coinpoundi. Sample run at dilutjon. Sample analyzed
out of hold time. Estimated concentnations.

ND = Not detected at or above the reporting limit
* = Value at or above reporti ng limit



HARDING

&lerican Env'ironnental Network

PAGE 6

LA}ISON ASSOCIAIES

DATE SAI.IPLED : 03 / 3L/ 98
DATE RECEiVED : 04/ 03/98

REPORT DATE: 04/27/98

SAMPLE ID: MW.5
AEN LAB N0: 9804049-05
AEN tlORK 0RDER: 9804049
CLIENT PROJ. ID: 40910-1

HEIHOD/
cA#

REPORTiNG
RESULT LIHIT UNITS

DATE
ANALYZED

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

BTEX & Gasoline HCs EPA 8020
Benzene 7L-43-2
Toluene 108-88-3
Ethylbenzene 100-41-4
Xylenes. Total 1330-20-7
Plroeable HCs as Gasoline 5030/GCFID
Methyl t-Butyl Ether 1634-04-4

Repor"ting limits elevated due to high levels
coinoounds. Samole run at dilution.

10.000 *
400 *

2,000 *
2.200 *

48*
400 J.

of target

30 ugll
30 ugll
30 ug/L

100 ug/L
3 mg/L

300 ug/L

04/13/98
04/L3/98
04/13/98
04/13/98
04/t3/98
04/13/98

ND = Not detected at or above the reporting limit
* = Value at or" above reporting limit



SAI'IPLE ID: Ml,l-6
AEN l-AB N0: 9804049-06
AEN I,JORK ORDER: 9804049
CLIENT PROJ. ID: 40910-l

American Environmenta'l Network

PAGE 7

HARDING I.AI,IsON ASSOCIATES

DATE SAI4PLED: 03137/98
DA'IE RECEIVED : 04/ 03198

REPORT DATE: 04/27/98

ANALYTE
HEifl0D/
cAs#

REPORTING
RESULT LIMIT UNITS

DATE
AI'IALYZED

T
I
t
I
I
t
I
T
I
I
I

BTEX & Gasol'ine HCs
Benzene
Tol uene
Ethyl benzene
Yvl orrac Tnt: l
, \ J  ' v , , s J ,  ' v e s '

Purgeable HCs as Gasoline
Methyl t-Butyi Ether

EPA 8()2O
7r-43-2
108-88-3
100-41-4
1330 -20-7
5030/GCFiD
1634-04-4

0.5 ug/L
0.5 ug/L
0.5 ug/L

2 uglL
0.05 ms/L

5 ug/L

04/t4/98
04/14/98
041t4/98
04t14/98
04t14/98
04114/98

ND
ND
ND
ND
ND
ND

ND = Not detected at 0r above the reporting limit
* = Value at or above reporting ]imit

I
,l

I
I
I
I
I
I



SAI'IPLE ID: BI0-EFF
AEN l-AB N0: 9804049-07
AEN tl0RK 0RDER: 9804049
CLIENI PROJ. ID: 40910-1

Arnerican Environmental Network

PAGE 8

TIARDING I.AI,ISON ASSOCIATES

DATE SAI.IPLED : 03/31/98
DATE RECEIVED : 04/03/98

REPORT DATE: 04/27198

I'tEt'HoDl
cAs#

REPORTTNG
RESULT LiMIT UNITS

DATE
NALYZED

18*
11 *
ND
6*

0.44 *
ND

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

BTEX & Gasoline HCs
Benzene
Tol uene
Ethvl benzene
xv Ienes.  lora I
Plrqeable HCs as Gasoline
Methyl t-Butyl Ether"

EPA 8O2O
7t-43-2
108-88-3
100-41-4
1330 -20-7
5030/6CFID
1634-04-4

0.5 ug/L
0.5 ug/L
o.! uslf

z uglL
0.05 mg/L

5 ug/L

04/t3/98
04/L3t98
04/L3/98
04/L3/98
04/L3/98
04/L3/98

ND = Not detected at on above the reporting limit
* = Value at or above reporting limit



S/NPLE iD: SEP.EFF
AEN |jB N0: 9804049-08
AEN WORK ORDER: 9804049
CLIENT PROJ. ID: 40910-1

HARDiNG LAI.ISON ASSOCIA]ES

American Environnentai Network

PAGE 9

DA-IE SAMPLED: 03/31/98
DAIE RECEMD: 04/03/98

REP0RT DATE: 04/?7/98

ANALYTE
MFTIIOD/
cAs#

REPORTING
RESULT LITIIT UNITS

DA]E
A}IALYZED

BTEX & Gasol'ine HCs EPA 8020
Benzene 7L-43-2
Toluene 108-88-3
Ethyl benzene 100-41-4
Xylenes. Total 1330-20-7
Pirrqeable HCs as Gasoline 5030/GCFID
Methyl t-Butyl Ether 1'634-04-4

5,900 *
9.300 *

700 *
9.000 *

51 *
ND

50 ug/L
50 ug/L
50 ug/L

200 us/L
5 mgil

500 ug/L

04/13/98
04/t3/98
04/13/98
04/13/98
04/73/98
04/13/98

Reporting limits elevated due to high levels of target
coinooundi. Samole run at dilution.

ND = Not detected at or above the reporting limit
* = Value at or above reporting limit
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Oualitv Control and Pno.iect Sumnarv

AEN (CALIFOR!{IA)
QUALITY COI{TROL REPORT

AEN JOB NUMBER: 9804049
CLIENT PR0JECT ID: 40910-1

I

All laboratory quality control parameters wene found to be within established limits.

Def in i t ions

Laboratofy contrcl sanpLe (Lcs)/ ethod sPike(s): controt sa(ptes of knom colFosition. Lcs and ethod sPike data are

used to vatidate batdt anal,ytical results.

!,tatrix Splke(s): Ati$ot of I satple (aqreoss or soLid) rith add€d qusntlties. of sPeci fjc cqtlooutds and subjected to
the entiie anatytical procedurc. fi8trix sPike ard natrix spike dflicate Qc data are advlsory'

flethod Btank: An anEl,yticat control corEisting of a[[ reagents, intemal stardards. and surroga-te gtaridalds ctrried
through the enti re anaiyticat process. used to ronitor t€boratary hckgroutd €nd reagent contardnation.

llot Detected (ID): tlot detected at of abova the r.Forting Linit.

Ret€tive Percent Difference (RFo): An indlcatim of cthod prccision besed m d-Ft icate anslysls.

Reporting Limit (RL)t lhe lonest cgncentration rcutinety deterojncd dJring taboratory ope.ations. The RL is generalty

i io io i;r"" tt. uetloa Detection Linit (toL). Reportirg timits a.e natrix, nethod, and analyte dependent ard take

into account €ny dltutions Frfo.tEd Ea p€rt of the €rE(ysis.

Surtogates: Orgsnic cdlpourds rhich are sinilar to anatyteg of interest in dle tical behavior, but are not fourd in

envirormentaL $rptes. Slrrogstes a.E added to atL btanks, 
'cal, 

ibrati m End check standards, salples, ard spiked saIPteg.
iu""og"t. .."ot iy is lqrltoied as an itdication of .cceptabte 34pte prePar.tion atd lnstrnentaL Perforn nce.

D: Surrogates di tuted out.

#: lr'dicates result outsid€ of estabtished tabol'atory OC Limits.

I
ll
I
I
I
T
I
I



Arnerican Environmenta'l Network

PAGE 11

AEN JOB N0: 9804049
INSTRUMENT: E
MATRIX: |IJATER

QUALITY COI{TROL DATA

MffiOD: EPA 8020, 5030 GCFID

Sunrogate Standand Recoveny Sumnany

Date
Analyzed C] ient  Id. Lab Id .

Per^cent Recovery

Fl uorobenzene

04/13/98
04/13t98
04/73t98
04/16/98
04/13/98
04/L4/98
04/13/98
04/13/98

QC L imj ts :

DATE /$IALYZED:
SA}4PLE SPIKED:
INSTRI,JMENT: E

Ht'r-1
M|,J-1A
MW-3
Mt^l-4
t4|.l-5
l4|,l-6
BIO-EFF
SEP.EFF

04/13t98
LCS

Laboratory Control Sample Recovery

99
96
98
88
94

100
93
99

01
02
03
04
05
UO
07
OB

70 -130

Analyte

Spi ke
Added
(ug/L)

Percent
Recovery

QC Limits

Percent
Recovery RPDRPD

Benzene
Tol uene
tthyl benzene
Total Xylenes

200
200
200
600

95
93
94
dv

1
1
I

L

70 -130
70 - 130
70 -130
70-130

20
20
,n
20

Daily method blanks for all assocjated analytical runs showed no contamination
at oi above the r"epor"ting limit.

*** END 0F REPoRT ***
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