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Hardlng bwron Aarochtaa

July  17,  1992

18106,0 r  2 .04

Blue Print Services Company
149 Second Street
San Francisco, California 94105

Attention: Mr. Paul Koze

Gentlemen:

Quarterly Report
Apr i l  I  through June 30,  1992
City Blue Groundwater Treatment System
1700 Jefferson Street
Oakf  and.  Cal i forn ia t  ]  ,J .  i . -  l

l t \ l - l

This letter presents the results of sampling and analysis from the groundwater
treatment system at the City Blue Production facility at 1700 Jefferson Street in
Oakland, California for the period from April I through June 30, 1992.

BACKGROUND

Three underground storage tanks were removed from the northwestern portion of the
property in June 1987 (Plate l). Monitoring wells were installed on the property to
evaluate the distribution of perroleum hydrocarbons in the soil and groundwater and
determine the direction of groundwater flow.

Petroleun hydrocarbons as gasoline, were found floating on the groundwater in
Moni tor ing Wel l  MW-1.  In  January 1988,  two addi t ional  moni tor ing wel ls  (MW-lA
and MW-4) were insralled by HLA ar the facility (Plate l). One offsite monitoring
well (MW-5) was installed by HLA in Augusr 1988.

HLA performed additional investigations in 1989 and performed an aquifer testing and
groundwater treatiient feasibility study in 1990. The groundwater treatment feasibility
study identified biodegradation as the most appropriate treatmenr for the City Blue
s1Ie.
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Hardlng Law.on Ar3ociates
IuLy l'l , 1992
|  8  106 ,012 .04
Mr. Paul Koze
Blue Print Services Company

PROCESS DESCRIPTION

Groundwater containing elevated concentrations of petroleum hydrocarbons is being
collected from two onsite extraction wells. Maximum average system flow rates are z
t0 5 gallons per minute (gpm). Air pumps installed in the wells extract water and
convey it through above-ground and underground piping to the treatment system.
The treatment system is comprised of three modules: pretreatment (oil/water
separation), treatment (biotreatment), and post-treatment (filtration and carbon bed
polishing modules). The pretreatment module is a vapor-tight oillwater separator; the
treatment module consists of a bioreactor, a vapor phase carbon adsorption unit, and
the associated nutrient and caustic feed systems. The post-treatment module consists
of a sand filter and two liquid phase carbon beds. Effluent from rhe carbon bed is
discharged to the sanitary sewer drain onsite. Vapor from the bioreactor is passed
through the vapor phase carbon adsorption unit before being released to the
atmosDhere-

The treatment system has been permitted by the Bay erea Quality Management District
(BAAQMD) and the East Bay Municipal Utilities District (EBMUD).

TREATMENT SYSTEM SAMPLING

Water and air samples have been collected from the treatment system and analyzed by
EPA Test Method 8015 for total petroleum hydrocarbons as gasoline (TPH-G) and by
EPA Test Method 8020 for benzene, toluene, ethyl benzene, and xylenes (BTEX).
Water samples were collected from the bioreactor effluent before the carbon beds and
from the carbon bed effluent before discharge to the sanitary sewer. Air samples were
collected from the influent to and the effluent from the vapor phase carbon bed.
Water samples were decanted from sampling ports into 40-milli l iter volatile organic
analysis (VOA) vials. Air samples were collecred into l-liter Tedlar bags with a
vacuum box sampler- The air and water samples were stored in coolers on ice and
submitted to Superior Analytical Laboratory in San Francisco under chain-of-custody
protocols for analysis. The chain-of-custody records are included in the appendix.

ln addition to sampling air and groundwater, the system is inspected for leaks and
other problems. Copies of the inspection logs are included in the appendix.
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SAMPLING SCHEDULE

The air and water samples were collected one hour after the system started on
June 16, 1992; every 24 hours for the first three days after the system startedl weekly
for the first three weeks of operarion; and will be collected monrhly thereafter.

ANALYTICAL RESULTS

The results of chemical analyses are presented in Table L The laboratory reports are
in the appendix. The results indicate that no detecable concentrations of TPH-G or
BTEX are in effluent water being discharged to the sanitary sewer. Sample Number
92061905, 92070205, and 92071005 were analyzed to derermine the concenrrarions of
TPH-G and BTEX going into the bioreactor. The sample results indicate that the
bioreactor reatment is degrading approximately 99 percent of the TPH-G and BTEX
concentrations before post-treatment polishing by the carbon beds.

Based on current loading data we estimale that the primary carbon bed will not allow a
breakthrough of detectable TPH-G or BTEX until May 1993.

The analytical results of the air samples (Table l) also indicate that no derectable
concentrations of TPH-G or BTEX are in the air being released from the vapor phase
carbon adsorption unit. However, detectable concentrations of BTEX were found in
the vapor phase carbon effluent sample from June 18, 1992. Analytical results from
air samples taken the following day and following weeks showed no detectable
concentrations of TPH-C or BTEX in the vapor phase carbon effluent samples. We
believe that the BTEX concentrations detected in the effluent sample from June 18,
1992 were due to cross contamination during sampling. Cross contamination may have
occurred by sampling the influent to the vapor phase carbon unit before sampling the
effluent, and using the same tubing ro draw both samples.

HLA is continuing to monitor and sample the groundwater treatment system at City
Blue. The third week of sampling was performed on July t0, 1992. The sampling will
now be performed monthly and the results presented in the next quarterly report in
October  1992.
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If you have any questions, please contact either of the undersigned.

Yours very truly,

HARDING LAWSON ASSOCIATES

,O*Jfu
David F. Scrivner
ProjFct Engineer

d*;ir
Engineering Geologist

DFS/MGF/dn/B I 469 I -CT88

Attachments: Table I - Results of Chemical Analyses
P l a t e l - S i t e P l a n
Laboratory Reports and Chain-of-Custody
Facility tnspecrion Logs

East Bay Municipal Utility District
P.O. Box 24055
Oakfand, California 94623- 1055
At tent ion:  Ms.  Mol ly  Ong

Bay Area Ai r  Qual i ty  Management  Dis t r ic t
939 Ellis Street
San Francisco, California 94109
Attention: Mr. Alexander V. Saschin

Alameda County Health Care Services
Department of Environmental Health
Hazardous Materials Program
80 Swan Way, Room 200
Oakland, California 94621
Attention: Ms. Jennifer Ebertv

ffi
wffiry



Table 1. Results of Air and Groundwater Chemical
Groundwat€r Treatment System
City Blue Production Facility

AnalysesHa?dlng Lawaor A..ociate3

Sample Ethyl-
Number TPH-G Benzene Toluene Benzene Xylene

9206 r  601
92061602
92061603
9206t604

9206 | 70 r
9206t102
92061703
9206t704

92061801
9206 1802
92061803
92061804

9206l901
9206t902
92061903
9206 r 904
9206 r 905

92062401
92062402
92062403
92062404

92070201
92070202
92070203
9207 0204
92070205

92071001
9ZO7 t002
9207 | 003
9207 1004
92071005

3300
ND<50
I 10000

ND<30000

43000
ND<50
l 300000

ND<30000

4300
ND<50
210000

ND<30000

1600
ND<50
490000

ND<30000
180000

980
ND<50
230000

ND<30000

zt0
ND<50
43000

ND<30000
r60000

2800
ND<50
660000

ND<30000
150000

220
ND<0.3

5200
ND<85

4900
ND<0.3
r200m
ND<85

20
ND<0.3

|  100
160

1 .6
ND<0.3

4900
ND<85
18000

ND<0.3
3100

ND<85

t . 4
ND<0.3

140
ND<E5
r4000

4 l
ND<0.3
15000

ND<85
| 4S00

460
ND<O.3

6900
ND<250

7600
ND<o.3
140000

ND<250

48
ND<0.3

2200
7 t0

5.0
ND<0.3

5700
ND<250
31000

l3
ND<0.3

1600
ND<250

ND<0.3
ND<0.3
ND<250
ND<250
27000

JO

ND<0.3
23000

ND<250
26000

35
ND<0.3

360
ND<65

500
ND<0.3

7  1 0 0
ND<65

J .O

ND<0.3
240
89

ND<0.3
ND<0.3

) fu
ND<65

2200

t . 8
ND<0.3

3 8 0
ND<65

ND<0.3
ND<0.3

7 0
ND<65

1700

2.2
ND<0.3

1900
ND<65

|  700

290
ND<0.3

2200
ND<250

4100
ND<0.3
40000

ND<250

970
ND<0.3
10000
670

150
ND<0.3

7300
ND<250

16000

140
ND<0.3

6400
ND<250

1 .0
ND<0.3

360
ND<250

r3000

360
ND<0.3
23000

ND<250
| 2000

Sample number begins with year, month, and day of sampling
Sample Sequence: 0l - Bioreactor Effluent (water)

02 - Carbon Bed Effluent (water)
03 - Vapor Phase Carbon lnfluent (Air)
04 - Vapor Phase Carbon Effluent (Air)
05 - B.ioreactor lnfluent (water)

All concentrations in parts per bill ion (ppb).
TPH-G in air has been converted to ppb from parts per million (ppm) reported by
Superior Analytical.

B l469l -CT88
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H.tdinq lawlon A3socigtes

Appendix

LABORATORY REPORTS. CHAIN-OF-CUSTODY RECORDS,
AND INSPECTION LOGS



DATE RECEIVED:  O6 /L6  /92
DATE REPORTED: 06 /16 /92

L}\E
J'

HYDROCARBONS
5030  and  8015

Concentrat j -on (  ugl l ,  )
Gasol ine Range

1
z

9206160r
92067602

-  par ts  per  b i l l i on  (ppb)

3300
ND<50

ug/L

Method Detect ion Limit  for Gasol ine j -n Water:  50 ug,/L

QAQC Surnmary:

Da i l y  S tandard  run  aL  2mq/L i  tD i f f  Gaso l i ne  =  <15
MS/MSD Recovery  =  938 :  Dup l i ca te  RPD =  5 t

R icha rd  S rna ,  Ph ,  D .

' f

9 r " t "  i l  /V / / r  i  q  6 . t
Laboratory Man#ger 

'

ffiSuperior Precision AnalyticaL lnc-
1555 Burke.  Unrr  J  .  \an Fr . r r . r rco.  C.r t r forn ia 94124 .  l4 t5)  647-2081 /  lax 14t5)  BZi  7 t23

C E R T I F I C A T E  O F  A N A L Y S I S

LABORATORY NO. :  54974
CLIENT: Harding Lavrson Associates
CL IENT  JOB No . :  l - 1295 -017

ANALYSIS FOR TOTAL PETROLEUM
by Modif ied EPA SW-846 Method

Sample Ident i f icat ion

f ertif ied Laboraror ies



, l r l  -' 
IEOISrzperior Precision Analsrtical. lnc-
rffilr
l ZU l ! ]  i r 558 i , r ke ,un r r i . l anFrnn r r l ro .aa r r fo rn iaZ l , l - 2 " ,+ , j _ j l l : l l : j . 72a81 , / rax l4 i5 tA2 r7 t?3

C E R T I F I C A T E  O F  A N A L Y S I S

LABORATORY NO. :  54974
CLIENT: Harding Lawson Associates
CLIENT JOB NO. :  1.7295-0L7

DATE RECEIVED:.  06/I6 /92
DATE REPORTED: 06 /76 /92

ANALYSIS FOR BENZENE, TOLUENE,
by EPA SW-846 Methods

ETHYL BENZENE & XYLENES
5030  and  8020

I.,,AB
Sample Ident i f icat ion

Concentrat ion ( uglL )
EthYl

Benzene To luene Benzene Xv lenes

9206760r
92067602 ND<0 .3

460
ND<0.3

J 5  I J U

ND<0 ,3  ND<  0 .3

(/4,1

! g /L  -  pa r t s  pe r  b i l l i on  (ppb )

Method Detect ion Limit  in Water:  0.3 ug,rL

QAQC Summary:

Da i l -y  S tandard  run  a t  20ug/L :  tD i f f  8020 =  <15E
MS/MSD Average Recovery = 94*: Duplicate RPD = l t

Richa rd  S rna ,  Ph ,  D .

Certif ied Laboratories



Superior Precision Analsrtical. lnc.
'  ' 1 B J . C . U . l  t  .  - . r n  r r . t  r  1 1  T r t  f ^ r n . , ) t 1 ) a  .  , 4 ,  . ,  ( , 4 / - ) O R l  / ! A \  t 4  1 \  U , /  - / j ) )

C E R T I F I C A T E

LABORATORY NO. :  54974
CLIENT: HARDING LAWSON ASSOC.
C L I E N T  J O B  N O .  :  ] . 1 2 9 5 - 0 1 7

ANALYSIS FOR TOTAL PETROLEUM
by Modif ied EPA SW-846 Method

Sampl-e Ident i f  icat ion

O F ANALYSIS

DATE RECEIVED:.  06/t6 /92
DATE REPORTED. 06 / !6 /  92

HYDROCARBONS
5030  and  8015

Concentrat ion (ppm)
Gaso l i ne  Range

LAB

5 92061603
9206 t604

110
ND<30

ppn -  parts per mi l l ion in air
Minimum Detect ion Limit  for casol ine in Air :  30 oom
Concentrat ion of  gasol ine in air  is calculated bl led on 20 C
and I  ATM and an assumed molecular weiqht of  hexane.
Reported as volume to voLume.

QAQC Summary:
Da i l y  S tandard  run  a t  2mg/L2  TDIFF  GasoL ine  =  <L5
MS/MSD Average Recovery = 96*:  Dupf icate RpD = 4t

R icha rd  S rna ,  Ph .  D .

! rt")

RECEIVED

JUN 1 B lqoe
Hariirg lar:r,: i"rn*"

aerlrtred Lrboralor|es



mJt",r,?:'::",:,::.1::::::"''#.ifi1'rf8,:*,!1:;,,,82'7'23
C E R T I F I C A T E

IJABORATORY NO. ,  54974
CLIENT: HARDING LAWSON ASSOC.
CLIENT JOB NO. z  LL295-017

ANALYS I  S

DATE RECEIVEDt 06 /  L6 /92
DATE REPORTED I 06/16/92

O F

ANALYS] S FOR BENZENE, TOLUENE.
by EPA SW-846 Methods

ETHYL BENZENE & XYLENES
5030  and  8020

LAB
Sample Ident j - f icat ion

Concentrat ion ( ppb )
Ethyl

Benzene Toluene Benzene XvLenes

J 92061603
92061604

5200
ND<85

69  00  360
ND< 250  ND< 55

2200
ND<250

ppb -  parts per bi l l ion in aj_r

Minimum Detect ion Limit  for Benzene in air  = 85
Minimum Detect ion Lini t  for Toluene and Xvlenes
Minimum Detect ion Limit  for Ethyl  Benzene in air
Concentrat ion of  BTXE in air  is calcuLated based
Reported as volume to vol-ume.

QAQC Sunmarv:

ppb
in  a i r  =

= 65 ppb
on  20  C

2s0 ppb

and I  ATM.

Da i l y  S tandard  run  a t  20u9 , / t r  TD IFF  8O2O =  <15*
MS/MSD Averaqe Recovery = 98* :  Dupl icate RPD = 3t

R icha rd  S rna /  Ph .  D .

/ rt/ ,*' ,s'.^ 1("' 1
ory Director

Certrfred Laboratories



;l iilill rl

c\ >
)

S
:

(\ E
-

\ o
-

I> >
fu

zf
i

O
O

T
.l

O
 1

c-
.

c
li

a
r'

l
-{

 
F

-i
o

l.
'r

tr
')

"
<

ft
.

'n
," in N

t 5 ( \ s ) /\' ,t\ /

z D 3 o |- o o A
t

o
'

o o O
)

!, o

D t o 7 D t

s 3 R

I g
_ ztil
fr

N
,o

i6 I F

z 3 u o

@ I 3 g o

cl 5 9
.

o o o

ft

a o o o o. o :':

J
I I

P a v : t\ s p

$ F F \ rt 7 3 5 s

) G
'

[\ f, s 5 s A

$ 3 o v { \-
1

l v s I

-.
{ -{

-z O
Y

rn
x

at
t 

\ i : z
- (f

i I
E

P
A

 6
0

1
/8

0
1

0

z t-

E
E

P
A

 6
02

t8
02

0
E

P
A

 6
2

4
1

a
2

4
0

E
P

A
 6

2
5

1
4

2
7

0
IC

P
 M

E
T

A
L

S

E
P

A
 8
O

Is
M

/T
P

H

'rs
6

T
P

H
 /

s.
+

 
a

fi tn

- z c J :

o N

m o

€ I - : I



ffiS uperior Precision AnalSr-tical. lnc.
I555  Burke .  Unr f  J  .  s in  Frnn . r l co .  C. r i i fo rn t . r  L )4  j  2+  .  i4 l5 l  647 2AB1 /  fax  !4 8 2 1  7  1 2 3

CERTIF ICATE

LABORATORY NO. :  54979
CLIENT: Harding Lawson Associates
CLTENT JOB NO.  :  11295 -017

ANALYS I  S

DATE RECEIVEDT 06 /1 ,7  /92
DATE REPORTED I 06 / f8 /92

HYDROCARBONS
5030  and  1015

Conc entrat ion (  ug,/L )
Gasol ine Range

OF

LA-E

ANAI,YS I S FOR TOTAL PETROLEIJM
by Modif ied EPA SW-846 Method

Sample Ident i f icat ion

9206L7  01
920617  02

1rg/L -  parts per bi l l ion (ppb)

43000
ND<50

Method Detect ion Limit

QAQC Summary:

Dai ly Standard run
MS/MSD Recovery =

fo r  Gaso l i ne  i n Wate r i  50  ug /L

at 2mgrr l :  *Di f  f
102* :  Dup l i ca te

casol- ine = < 15
RPD = 7 t

Laboratory Manag-er

Cernfied Laboratcres



Superior Precision AnalyticaL lnc.
l : r 5  B u r k e .  U n / f  t  . s . t n  F r ; n c r s c o ,  a a i l f o r n r : 9 1 t ? 4  .  1 4 t 5 t  6 + / , ) A e 1  /  f c x l 4 l 5 ) A 2 l  i l 2 3

C E R T I F I C A T E  O F

LABORATORY NO, :  54979
CLIENT! Harding Lawson Associates
C L I E N T  J O B  N O .  :  1 1 2 9 5 - 0 1 7

SanpIe Ident i f icat ion

9206L7  07
9206r7  02

ANALYSIS

DATE RECEIVED. 06 /  1,7 /92
DATE REPORTEDI 06 /18 /92

Concentrat ion ( uglL )
Ethvt

Benzene To luene Ben iene Xy lenes

ANALYSIS FOR BENZENE, TOLUENE. ETHYL BENZENE & XYLENES
by  EPA SW-846  Me thods  5030  and  8020

LAB
*

4900
ND< 0 .3

7  600
ND<  0  . 3

500  4100
ND<0 .3  ND<0 .3

ug /L  -  pa r t s  pe r  b i l l i on  (ppb )

Me thod  De tec t i on  L in i t  i n  Wate r :  0 .3  uq /L

QAOC Sumnary:

Da i l y  S tandard  run  a t  zoug /L3  *D i f f  8020  =  <158
MS/MSD Average Recovery = 99t:  Dupl icate RpD = 3*

Richard  s rna ,  4h .D,

Managei
/46d:
L,aboratory

Certrfied L.rboratories



Superior Precision Analsrticat tnc.
|555BLr rkc .unr r t ,sanFk- .nc i :co , .a1r lq r . r - r ,F*31!24 . " "1 :L :J . . j j l : i qs j lL l ]1 rs )  B2t t1?3

CERT]F ICATE

LABORATORY NO. :  54979
CLIENT:  Hard ing  Lawson  Assoc ia tes
CL IENT JOB NO.  :  11295-017

O F

ANALYSIS FOR TOTAL PETROLEI]M
by Modif ied EPA SW-846 Method

Sample Ident i f icat ion

ANALYS I  S

DATE RECEIVED.  06 /L7  /92
DATE REP0RTED:. 06/L8 /92

HYDROCARBONS
5030 and  8015

Concentrat ion (ppm)
Gasol- ine Range

LAB
1}

3  92061703
4  92061704

1300
ND< 3O

Richa rd  S rna ,  Ph ,  D .

ppm -  pa r t s  pe r  m i l l i on  i n  a i r
Minimum Detect ion Limit  for casoLine in Air :  30 cpm
Concen t ra t i on  o f  qaso l i ne  i n  a i r  i s  ca l cu la ted  b i i ed  on  20  C
and 1 ATM and an assumed rnolecular weiqht of  hexane.
Reported as volume to volume.

QAQC Sunmary !
Da i l y  S tandard  run  a t  2mg l l :  TD IFF  Gaso t ine  =  <15*
MS/MSD Average Recovery = 9?*:  Dupl icate RpD = 7t

Laboratory

aer|r] ' ied LaDoratofle5



Superior Precision Anafirtical. lnc.
1555 Burkc .  Unr f  I  .  ! ;n  a r , rncr5ro .  ae l t fo r f la  L )4124 617 20Bl  /  fax 4 1 5 i  8 2 t  1 1 2 3

CERTIF ICATE

LABORATORY NO. :  54979
CLIENT: Harding Lawson Associates
CL IENT JOB NO.  :  l - 1295-017

'F]

HI
O F ANALYSIS

DATE RECEMD.  06 / I7  /92
DATE REPORTED. 06 /L8 /92

ANALYSIS FOR BENZENE, TOLUENE,
by EPA SW-846 Methods

ETHYL BENZENE & XYLENES
5030  and  8020

LAB
Sample Ident i f icat ion

Concentrat ion (  ppb )
EthyI

Benzene Tol-uene Benzene Xylenes

3  92061703
4  92061704

12 0000
ND< 85

140000
ND<250

7100
ND< 65

40000
ND<250

ppb -  parts per bi- l l ion in air

Minimum Detect ion Limit  for Benzene in air  = 85 opb
Minimum Detect ion Lirni t  for To]-uene and Xylenes in air  = 250
Minimum Detect ion Limit  for Ethyl  Benzene in air  = 65 ppb
Concentrat ion of  BTXE in air  is cal_cul-ated based on 20 C and
Reported as volune to volume.

QAQC Summary:

Da i l y  S tandard  run  aL  zovg /Lz  TDIFF  8020  =  < t -5 t
MS,/MSD Average Recovery = 93t :  Dupl- icate RpD = 4t

Laboratory

1 ATM.

R icha rd  S rna ,  Ph .  D .

Certif ied Laboratore5
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ffiSuperior Precision Analsrtical. lnc-
1555 Burkc,  Uni r  |  .  S. rn Fr . , , rn . i !co.  Cetr fornr ;  941] .1 .  14t5 l  t r4 / -2)e l  /  fz tx  14151 821"7 t23

C E R T I F I C A T E

LABORATORY NO. :  54990
CLIENT: Hardinq Lawson Associates
C L I E N T  J O B  N O .  :  1 1 2 9 5 - 0 1 7

ANALYS I  S

DATE RECEIVEDI  06 /18 /92
DATE REPORTED 2 06 / 19 /92

HYDROCARBONS
5030  and  8015

Concen t ra t i on  (  ug /L  )
Gasol ine Range

n E '

!ItD

ANALYS IS FOR TOTAL PETROLEI]M
by Modif ied EPA SW-846 Method

SampLe Ident i f icat ion

I
1

92061801
92061AO2

par t s  pe r  b iL l i on  (ppb  )

Detect ion Lirni t  for Gasol- ine in

4300
ND<50

luq/L

Method Water :  50  ug /L

QAQC Surnnary:

Da i l y  S tandard  run  a t  2mg/L .  tD i f f  Gaso l i ne  =  <15
MS/MSD Recovery  =  102* :  Dup l i ca te  RpD =  4 t

R icha rd .S rna . ,  .Ph .  D .

t-,/,fi#{t:'
Laboratory Managei

Certifred Labor.rf ories



lyticaL lnc.
1555 Burke.  i - ln i r  I  .  t . rn  i : r . rn . r \co.  C.r l i iornr . r  c74124 .  14t51 6+j  )Ogt  /  fdx l4 t5t  B2t  I  l?a

CERT]F ICATE

LABORATORY NO. :  54990
CLIENT; Harding Lawson Associates
CL IENT  JOB No . :  11295 -017

ANALYSIS

DATE RECEIVED. 06 /  LB /92
DATE REPORTED2 06 /L9 /92

OF

ANALYSIS FOR BENZENE, TOLUENE,
by EPA SW-846 Methods

ETHYL BENZENE & XYLENES
5030  and  8020

!A-E

SampIe  Iden t i f i ca t i on

92061801
92061802

Concentrat ion (  uglL )
Ethyl

Benzene  To luene  Benzene  Xv lenes

20
ND<0.3

48
ND<0 .3

3 .6  970
ND<0 .3  ND<0 .3

' rg/L - parts per bi l l ion ippb)

Method Detec t ion  L imi t  in  Water :  0 ,3  uq /L

oAQC Surunary:

Da i f y  S tandard  run  a t  20ug /L :  tD i f f  8020  =  <15 t
MS/MSD Average  Recove ry  =100* :  Dup l i ca te  RPD =  5 .5 *

Richard Srna,

Cerlri ied L.]bor.rto.ie5



Fit

milSuperior Precision Analytical. Inc-
i ! t5  Burkc .  L - ln l t  1  .  S . rn  Fr . ln lsco .  a ; r l i i o rn i ,?  941)4  .  14 l5 )  /a l  r -  2OB1 /  fax1 4  t 5 )  B ? t  t  1 2 3

CERTIF ICATE

LABORATORY NO. :  54990
CLIENT: Harding Lavirson Associates
CL IENT  JOB NO.  :  11295 -017

O F

ANALYS IS FOR TOTAL PETROLEW
by Modif ied EPA SW-846 Method

SampIe  Iden t i f i ca t i on

ANALYS I  S

DATE RECEIVED:  06 /L8 /92
DATE REPORTED I 06/19/92

HYDROCARBONS
5030  and  801 "5

Concentrat ion (ppm )
.  Gasol ine Range

LAB

3  92061803
4 92067804

210
ND< 3O

ppm - parts per rni l l ion in air
Minimum Detect ion Lirni t  for Gasol ine in Air :  30 Dpm
Concen t ra t i on  o f  gaso l i ne  i n  a i r  i s  ca l cu la ted  b i i ed  on  20  c
and 1 ATM and an assurned molecular \^reiqht of  hexane.
Reported ag volume to volume.

QAQC Sunmary:
Da i l - y  S tandard  run  a t  2mg/L t  TDIFF  Gaso l i ne  =  <15 t
MS, /MSD Average  Recove ry  =  107  t l  Dup l i - ca te  RpD =  3 .3  I

Laboratory Director

Richard

Cerli l ied Laborarorie\



ffiSuperior Precision AnalSftical, Irzc.
1555 But lc .  Unr f  I  .  s . tn  Fr . l | r ( ] ! i :o .  a j l r fo rn l . r  94121 .  t4151 647 2ABl /  f a x  ( 4  1 5 )  B 2 l  1  1 2 3

CERTIF ICATE

LABORATORY NO. :  54990
CLIENT: Harding Lawson Associates
CLIENT JOB NO. z 11295-077

A N A I J Y S  I  S

DATE RECEIVED. 06/LB /92
DATE REPoRTED. 06 /  L9 /92

O F

ANATYSIS FOR BENZENE, TOT,UENE,
by EPA SW-846 Methods

ETHYL BENZENE & XYLENES
5030  and  8020

LAB
# Sanple Ident i f  icat j -on

Concent ra t ion  (ppb )
EthyJ.

Benzene Toluene Benzene Xylene6

3  92051803
4  9206L804

110 0
160

2200
710

240
89

2s0 ppb

and I  ATM.

10000
670

ppb -  parts per bi l l ion in air

Minimum Detect ion Limit  for Benzene in air  = 85
Minimum Detect ion L, imit  for Toluene and Xvlenes
Minimum Detect ion Limit  for Ethyl  Benzene- in air
Concentrat ion of  BTXE in air  i -s calculated based
Reported as vo.Lume to voLume.

QAQC Surnmary :

Da i l y  S tandard  run  a t  20ug /L :  SDIFF  8020  =  < l5 t
MS/MSD Average Recovery = 94 t  :  Dupl icate RPD = 2.2 E

, i -  ^ : -  -

= 6 q 6rrl.l

on 20  C

Richard S,-d:,
Laboratory

aertif ied Laboratories
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' ffilimrSuperior Precision AnalszticaL lnc.
i L , r l i c .  f l r r i f  I  .  S .1n  f [ . ] n . t ! co ,  a i t ) t o tnB91 t l 2 l L ] 7  ? 0 E t  /  f a x  1 4 t 5 l  2 2 1  7  |  2 3

O F

ANALYSIS FOR TOTAL PETROLEUM
by Modi f  j -ed EPA SW-846 Method

Sampl-e Ident i f icat ion

C E R T I F I C A T E

LABORATORY No.  :  54996
CLIENT: Harding Lawson Associates
C L I E N T  J O B  N O .  :  1 1 2 9 5 - 0 1 7

ANALYSIS

DATE RECEIVED: 06/19 /92
DATE REPORTED, 06 /22/92

HYDROCARBONS
5030  and  8  015

Concentrat ion (  ugl l ,  )
Gasol ine Range

LAB
t

I
2
5

92061901
92061902
92061905

1600
ND<50
180000

\g /L  -  par ts  per  b i l l i on  lppb)

Method Detect ion Limit  for casol ine in Water:  50 ug/L

QAoC Sunmary:

Da i l y  S tandard  run  a t  2mg/L t  *D i f f  casoL ine  =  <  l -5
MS/MSD Recovery  =  94* :  Dup l i ca te  RPD =0 .? t

Richard C r r l ^  D h  n

Laboratorv Manaqei

CertJfled La5ora:cr res



Superior Precision Anafiftical. lnc.
i  555  9urke .  Ur r  t t  |  .  5nn  Fr . rncrs fo .  a . ] j r lo rn l . r  94  124 . 1 4 1 5 )  6 4 7 - 2 O A l  /  f a x 1 4 l 5 ) B 2 l  1  1 2 3

CERTIF ICATE OF

LABORATORY NO. :  54996
CLIENT: Harding Lawson Associates
CL IENT JOB NO.  :  11295-017

Samp le  Iden t i f i ca t i on

ANALYSIS

DATE RECETVED:. 06/19 /92
DATE REPORTED. 06/22/92

Concentrat ion ( uglL )
Erhyl

Benzene Toluene Benzene Xvlenes

ANALYSIS FOR BENZENE, TOLUENE. ETHYL BENZENE & XYLENES
b y  E P A  S W - 8 4 6  M e t h o d s  5 0 3 0  a n d  8 0 2 0

l rA-E

1

5

92061901
92061902
92061905

ND< 0 .3
18000

5 .0
ND<0 .3
31000

ND<0 .3  150
ND<0 .3  ND<0 .3
2200  16000

\q /L  -  par ts  per  b i l l i on  (ppb)

Method Detec t ion  L imi t  in  Water :  0 .3  ug /L

QAQC Suruoary:

Da i l y  S tandard  run  a t  20u9 , /L :  tD i f f  8020  =  <15*
MS/MSD Average  Recove ry  =93 t :  Dup l i ca te  RPD =  1 .6 t

R icha rd  S rna ,

Laboratory

Certrfred L.rboratories



'Fir

-Nl
Superior Precision AnalSftical. lnc.

i 555  Bf r rk .  Unr f  I  .  - ! , . rn  I i . : r t , , ( i ) .  a . r l r fo rnr . r  9+124 .  14 t5)  64 / -2081/  fax 14151 B2l  7 |  23

CERT]F ICATE

LABORATORY NO. :  54996
CLIENT:  Hard ing  Lawson  Assoc ia tes
CL IENT JOB NO.  :  11295-017

N I .

ANALYS IS FOR TOTAL PETROLEUM
by Modif ied EPA SW-846 Method

Sample Ident i f icat ion

ANALYS I  S

DATE RECEIVED. 06 /  t9 /92
DATE REPORTED |  06 /22 /92

HYDROCARBONS
5030  and  8015

Concentrat ion (ppn)
Gasol ine Range

!Att

92061903
9206 !904

490
ND< 30

ppm - parts per mi l l ion in air
Minimum Detect ion Limit  for casol ine in Air :  30 Dpm
Concen t ra t i on  o f  gaso l i ne  i n  a i r  i s  caLcu la ted  b i i ed  on  20  C
and 1 ATM and an assurned molecuLar weiqht of  hexane.
Reported as volume to vo.Iume.

QAQC Sunmary 3
Da i l y  S tandard  run  aE  2mg/L t  *D IFF  Gaso l i ne  =  <15 t
MS/MSD Average Recovery = 107t:  Dupl j -cate RpD = 3.3*

Ri chard

Laboratory

aeftrfred LaJlofalories



iffil t-O erior Precision Anatyticat. Inc-
L E U U  

f 5 5 8 ! t c  L r n i l  .  S ; n  F ' . r n c r s c o .  C . , r  r : o r n j a  9 4  1 2 4  .  t 4  l 5 1  6 : . 1 : " A . : 1  l t r x 1 4 t 5 t  B 2  l 7 l ? 3

CERT]F ]CATE

LABORATORY NO. :  54996
CLIENT: Harding Lawson Associ .ates
CL IENT  JOB NO.  :  I I 295 -OL7

ANALYS I  S

DATE RECEIVED. 06 /L9 /92
DATE REPORTED. 06 /22 /92

OF

ANALYSIS FOR BENZENE, TOLUENE,
by EPA SW-846 Methods

ETHYL BENZENE & XYLENES
5030  and  8020

* SampIe Ident i f icat ion

Concentrat ion (  ppb )
EthyI

Benzene  To luene  Benzene  Xv lenes

3  92061903
4  9206L904

4900
ND< 85

s700
ND<250

E ! . -

i n  a i r  =
= A ( nnl-r9 J  

E . E , y

on  20  C

5 5 0
N D <  6 5

and I  ATM.

?300
ND<250

ppb -  parts per bi l l ion in air

Minimun Detect ion Limit  for Benzene in air  = 85
Minimum Detect ion Limit  for To]uene and Xylenes
Mininum Detect ion Limit  for Ethyl  Benzene- in air
Concentrat ion of  BTXE in air  i_s calcul-ated based
Reported as vol-urne to volume.

QAQC Sumrnary:

Da i l y  S tandard  run  a t  20ug l l :  TD IFF  BO2O =  <15*
MS/MSD Average Recovery = 94* :  Dupl icate RpD = 2.2*

Laboratory Director

Ccrt ired Labora rcre5
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ffiSuperior Precision Analytical. lnc.
i 55  Br r rk { :  L ln i t  I  .  5 .n  Francr !ao .  ( .1 l ) fa 'n ta  94124 4 l 5 t  L + /  ) A E i  /  f , t x 1 4 1 5 )  8 2 1  7 l  ? 3

C E R T I F I C A T E  O F

LABORATORY NO. : 55145
CLIENT: Harding La!'rson Associates
CLIENT JoB NO. :  11295-017

ANALYSTS FOR TOTAL PETROLETJI,{
by Modified EPA SW-846 Method

Sanple Ident i f icat ion

1_ 9206240I
2 92062402

,rglL -  parts per bi l t ion (ppb)

Method Detect ion Limit  for Gasol ine in Water:  50

QAQC Sunmary:

I,AB

ANALYSIS

DATE RECEIVED. 06 /  2E /  92
DATE REPORTED I 07 /oLle2

HYDROCARBONS
5030  and  8015

Concentrat  j .on (ug/L)
casoline Ranqe

980
ND<50

ug /L

Dai ly standard run at  2mg/L. eDif f  casol ine :  <15
IIS/MSD Recovery = 10OE: Dupl icate RpD = Eg

Rj-chard Srna , Ph. D .

LertrFred L:bOl.rfories



Superior Precision Analytical, lnc.
1 5 5 5  t s u r k c .  t l n i r  I  .  ) . r t r . r n c r l c o  a . r l f o r r r . r  i 4 t 2 4  .  t 4 t 5 )  6 4 7  ) A B t  /  f a x .  1 4 t 5 1  8 2 1  7 i 2 3

C E R T I F I C A T E  O F  A N A L Y S I S

LABORATORY NO. :  55145
CL,IENT: Harding Lawson Assoc j-ates
CLIENT JOB NO. . LI295-O17

ANALYSTS FOR BENZENE, TOLUENE,
by EPA SW-846 Methods

DATE REcErvED, 06 /  25 /92
DATE REPORTED. 07 I OLI92

ETHYL BENZENE & XYLENES
5030  and  8020

I,AB
Sample Ident i f icat ion

Concentration (ug/L)
EthyI

Benzene Toluene Benzene Xvlenes

1
2

92062 40L
920 62402

t1
ND<O . 3

13 t - . 8 1 4 0
ND<o,  3  ND<o .  3  ND<o .  3

t tg/L -  parts per bi l l ion (ppb)

Method Detect ion Liur i t  in Water:  o.3 ug/L

QAQC Summary:

DaiLy Standard run at  2ougl l :  tDi f f  B02O = <15?
MS/MSD Average Recovery =948: Dupl icate RPD = 78

Richard Srna, Ph. D.

.-ertrfred L:lboralon€s



C E R T I F I C A T E

IJABOR,ATORY NO. : 55145
CLIENT: Harding Lawson Associates
C L I E N T  J O B  N O .  i  L I 2 9 5 - O L 7

1555 B- i fe .  L ln r t  I  .  5 . rn  F ' rn . i ! .o  C. r | fo rnr . r  9412, :  .  14 l5 )  64 l lABt  /  fdx t 4 1 5 )  8 2 1  t  1 2 3

Superior Precision Anal;ftical. lnc-

OF

ANALYSIS FoR ToTAL PETRoLEUI'{
by Modified EPA SW-846 Method

Sampl,e Identif ication
I.,,AB

ANALYSIS

DATE RECEMD I 06 /  25192
DATE REPORTED: 07 /Ot/92

HYDROCARBONS
5030 and 8015

Concentration (ppn)
Gasoline Ranqe

3 92062403
4 92062404

230
ND<30

ppn -  parts per ni lJ- ion in air
l,Iinimum Detection Linrit for Gasoline in eir: 30 ppn
Concentrat ion of  gasol ine in air  is calculated based on 20 C
and 1 ATM and an assuned molecu]ar weight of hexane.
Reported as vo l-urne to volume.

QAQC Summary:
Dai ly Standard run at  2mql l , :  TDIFF Gasol ine = <158
US/MSD Average Recovery = 95 8: Dupl icate RPD = 3.8E

Richard Srna, Ph. D.

, )

Cerlfred L.rboratorles



ffiSuperior Precision AnalSftical. lnc.
:555  Bufke .  Unr t  j  .  5an  Fr , r f r r  5 (o ,  C. t l r fo rnra  94124 . , , 4 1 5 )  6 + /  2 0 B t  /  t . r x  1 4 1 5 1  3 ? t  7 1 2 3

C E R T I F I C A T E

I/ABORATORY NO.:  55145
CLIENT: Harding Lawson Associates
CLIENT JOB NO. :  11295-017

ANALYSIS

DATE RECEIVED. 06/25 /  92
DATE REPoRTED. 07 /oL/92

O F

ANALYSIS FOR BENZENE, TOLUENE,
by EPA SW-846 Methods

ETHYL BENZENE & XYLENES
5030  and  8020

I,AB
Sarnple Ident i f  icat ion

concentration (ppb)
EthyI

Benzene Toluene Benzene Xvlenes

3 92062403
4 92062404

3100
ND<85

3600  380
ND<250 ND<65

ppb
in a i r  =  zso

: 6 5  P P b
on 20 C and

6400
ND<2 50

ppb - parts per billion in air

tlinimum Detection Linit for Benzene in air = 85
Minimurn Detection Linit for Toluene and Xylenes
llininwn Detection Lirnit for Ethyl Benzene in air
Concentration of BTXE in air is calculated based
Reported as volurne to volune.

ppb

]- ATM.

QAQC Surnrnary :

Dai ly Standard run at  2ougl l , :  SDIFF 8o2O = <153
MS/MSD Averaqe  Recove ry  =  90  ?  :  Dup l i ca te  RPD:4 .3  *

Richard Srna, Ph. D.

Certrfred LaboralorJes
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ffiSuperior Precision Analytical. Inc-
i 555  Burkr .  Unr i  i  .  - l . rn  i r r . r f i l co .  a . r l j i o rn i . r  94124 .  i4 t5 )64 / -2081 /  tax1415)B) t  7 t23

CERTIF ICATE

I.,ABOR,ATORY NO. : 55195
CLIENT: Harding Lawson Associates
CLIENT JOB NO. z LL295-OL.I

O F

ANALYSIS FOR TOTAL PETROLEW
by Modified EPA SW-846 I'lethod

Samp]e Ident i f  icat ion

ANALYSIS

DATE RECEMD. o? /02/92
DATE REPORTED I 07 /Lo/92

HYDROCARBONS
5030  and  8015

Concentration (uglL)
casol ine Range

LAB

l- 9207 020L
9207 0202

210
ND<5 O

trg/L -  parts per bi lJ. ion (ppb)

Method Detect ion Li :ni t  for casol ine in Water:  50 ug/L

QAQC Sunnary:

Dai ly Standard run aE zmg/L. ?Dif f  Gasol ine :  <15
I ' {S/MSD Recovery =1043! Dupl icate RPD - 8&

Richard Srna, Ph. D.

(^)

Certrfied Laboratories



FE

N]Superior Precision Ana[rtical. lnc.
i 1 . ,55Er r r . rc  l . ln r t  t  .  ! . r f r  F f , . r r r  r . , ( :o .  l ' . r l i fo rn r . r  94124 .  14 i5 )  L4 l -2OBl  /  t t x  (415)  B2 l - / i2 ]

C E R T I F I C A T E

LABORATORY NO. : 55195
CLIENT: Harding Lawson Associates
CLIENT JOB NO. 2 LI295-O77

ANALYSIS

DATE RECEMD, o7 /02/92
DATE REPoRTED I o7 / Io/92

O F

ANALYSIS FOR BENZENE, TOLUENE,
by EPA SW-846 Methods

ETHYL BENZENE & XYLENES
5030  and  8020

I"AB
Sample Ident i f icat ion

Concentrat ion (u9/L)
Ethyl

Benzene Toluene Benzene Xvlenes

1 9207 020t
e2o702oyz

,e&
1 . 4
ND<o.3

ND<o .3  ND<0 ,3  1 .0
ND<o .3  ND<o .3  ND<o .3

!q/L -  parts per bi l l ion (ppb)

Method Detect ion Lini t  in Water:  0.3 ug/L

QAQC Sunmary:

Dai ly Standard run at  20ug/L: ?Dif f  8020 = <15
MS/MSD Average Recovery = 9642 Dupl icate RPD = 0.7*

Richard Srna,

v

Cerlrfred L.rbor.rrorics



Superior Precision AnalSftical. lnc.
I  r ' . .  U r r t  I  r  5  I '  I  r . r r  , \ ,  o  . . r f o  n .  ,  ' ) i  , /  : t 1 7 ' 2 O 8 1  t  l a t

CERTIF ICATE

LABORATORY NO. : 5519 5
CLIENT: HARDING LAWSON ASSoCTATES
CLIENT iIOB NO. . LI295-OL7

O F

ANALYSIS FOR TOTAL PETROLEI'M
by Modified EPA SW-846 Method

sanple Ident i f icat ion

1 4  |  5 )  8 2 t - 7  1 2 3

ANAI . ,YS IS

DATE RECEMDT 07 /02/92
DATE REPORTED I 07 l06/92

HYDROCARBONS
5030  and  8015

Concentration (ppn)
Gasoline Range

LAEI

9207 0203
9207 0204

43
ND<3 O

ppn - parts per rnillion in air
I'Iinimun Detection Lirnit for casoline in Air: 30 ppn
concentration of gasoline in air is calculated based on 20 c
and 1 AfM and an assurned molecular weight of trexane.
Reported as volune to volune.

QAQC Sunmary:
Dai ly Standard run at  2ngl l , :  ?DfFF Gasol ine = <15
I{S/MSD Average Recovery = 91?: Duplicate RPD = 28

Richard Srna, Ph. D.

Certrfied Labora[ofles



ffiSuperior Precision AnalSr-tical. lnc-
1555 8urke ,  t ln i f  I  .  ! . r r  t - r . rn r r ! .o .  C . r l i r .o rNr . r  91 t24  .  i4 l5 t  t r47  2og l  /  fax  14151

C E R T I F I C A T E

LABORATORY NO. : 55195
CLIENT: HARDING LAWSON ASSOCIATES
CLIENT JOB NO. z IL295-O!7

ANALYSIS FOR BENZENE, TOLUENE,
by EPA SW-846 Methods

8 2 1 . /  1 2 3

O F ANALYSIS

DATE RECEMDZ 07 /02/92
DATE REPORTED. 07 /  06192

ETHYL BENZENE & XYLENES
5030  and  8020

LAB
# SampIe Ident i f icat ion

Concentration (ppb)
Ethyt_

Benzene Toluene Benzene Xylenes

9207 0203
9207 0204

1 4 0
ND<85

ND<2 5 0
ND<2  50 N D < 6 5

V

3 6 0
ND<2 5 0

ppb -  parts per bi l l ion in air

Minimum Detection Linit for Benzene in air = 35 ppb
Minimum Detection Linit for Toluene and Xylenes in air = 250
Minirnun Detection Liurit for Ethyl Benzene- in air = 65 ppb
Concentration of BTXE in air is calculated based on zo c and
Reported as volune to volurne.

QAQC Sunmary:

Dai ly Standard run at  2ougl l . ' , :  ?DIFF 8O2O = <158
MS/I!{SD Average Recovery = 92? : Duplicate RpD = 4Z

Richard srna, Ph. D.

t6r

ppb

1. ATM.

aerLfred L.rboratorre5



'F i r  -
ffi Superior Precision Anab/ticaL lnc.
tTt  ,___ ^
]hhtr  I  555 Burrc.  uf  r  .  lan Ffnni  ! .c C.rrr fornrd 9.112i .  _f l l1 -9_.1.7. .2:B t  /  fax {4 |  5 l  82) 7123

CERTIF ICATE

LABORATORY NO. : 55211
CLIENT: Harding Lawson Associates
CLIENT JOB NO. :  11295-017

O F

ANALYSTS FOR TOTAL PETROLEI.'M
by Modified EPA SW-846 Method

sample Ident i f icat ion

ANAI .YS IS

DATE RECEMDT 07 /  07 /92
DATE REPORTED I 07 /L4/92

HYDROCARBONS
5030 and 8015

concentrat ion (ug/L)
GaEoline Range

LAB

L

ug/I'

9207 0205

- parts per

150000

Method Detect ion

b i l l i on  (ppb )

l,ini-t f or GasoL ine in I { a te r : 50  ug /L

QAQC Sunmary:

Dai ly standard run aE 2mq/L, ADif f  casol ine :  <15
MS/MSD Recovery = 89?: Dupl icate RPD = 3

aertlfred Labor.rfor ie\



ffiSttperior Precision Analytica| Inc-
1555 Bur ie .  f . l f r t  i  '  S , ' i i . r  F r - . rn . r ! .o  C. r | fo rnr . r  9412.1  .  t4 l5 )64 / -2ABI  /  fax  14 l51  821 7123

C E R T I F I C A T E

LABORATORY NO. : 552 ].1
CLIENT: Harding Lawson Associates
CLIENT JOB NO. : 1L295-O17

ANALYSIS

DATE RECEMD. 07 /o7 /92
DATE REPoRTED. 07 / t4/92

O F

ANALYSIS FOR BENZENE, TOLUENE,
by EPA SW-846 Methods

ETHYL BENZENE & XYLENES
5030  and  8020

LAB
Samole Identification

Concentrat ion (ug/L)
EthyI

Benzene Toluene Benzene Xyl.enes

14000  27000  1700 L30009207 0205

!g/L -  parts per bi l l ion (ppb)
Method Detect ion Lini t  in Water:  0.3 ug/L

QAQC Sunnary:

Da i l y  S tandard  run  a t  20ug /L :  ?D i f f  8020  =  <15?
MS/MSD Average Recovery =95?: Duplicate RPD = 3

Certrfied [-a]borator-res
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Superior Precision AnalSftical. lnc.
1555 Burkc , .  Unr r  I  .  S ;n  Fran . lsco .  a . l | fo rn ra  94  i24  . 1415) 64 /  -208 )  /  fax 14t5)  B2t  t  123

CERTIF ICATE OF

I.,ABORATORY NO. : 55213
CLIENT: Harding Lawson Associates
CL., IENT JOB NO. :  11295-017

ANALYSIS FOR TOTAL PETROLEIJI'{
by Modified EPA SW-846 Method

Sample Ident i f icat ion

ANAI . , ,YS IS

DATE RECEIVED 3 07 /Lo/92
DATE REPoRTED z 07 /I3/92

HYDROCARBONS
5030 and 8015

concentrat ion (uqlL)
casoline Range

LAB

1  92071001
2 9207 LOO2

ug/L -  parts per bi l l_ ion (ppb)

Method Detect ion Lini t  for casol ine in water:

2800
ND<5 O

50  ug /L

QAQC Sunnary 3

Dai ly Standard run at  2ng/L: ?Dif f  Gasol ine :  <15
MS/MSD Recovery = 998: Dupl icate RPD :  58

aerIif ied Laboratorles



- 
Ft -
tK)31 S ueerior Precision Ana[rticaL lnc.ai
t r l i l l  r r i r  Bur lL- .  L ln i t  I  .  San I  r ; lncrsco,  a. r l i lornra 94124 .  1415)  647 20Bl  /  fax (415)  821 71?3

C E R T I F I C A T E  O F  A N A L Y S I S

LABORATORY NO. : 5 5213
CLIENT: Harding Lawson Associates
cLIENT JOB No. :  1L295-o17

DATE RECEIVEDT o7 / to/92
DATE REPoRTED. 07 /13/92

ANALYSIS FOR BENZENE, TOLUENE,
bv EPA SW-8 4 6 l,tethods

ETHYL BENZENE & XYLENES
5030  and  8020

LAB
SamDle Ident i f icat ion

Concentrat ion (u9/L)
EthYl

Benzene Toluene Benzene xylenes

4 L
ND<O .  3

36 2 .2 360
ND<0 .3  ND<o .3  ND<o .3

1 92071001
9207  LO02

\q/L -  parts per bi l l ion (ppb)

l,lethod Detection Linit in water : 0 . 3 ug/ L

QAQC Summary:

Daity standard run at  20ug/L! &Dif f  8020 = <15t
Ms/MsD Averaqe. Recovery =95&: Duplicate RPD = 2*

Lertif ied Labor<rlofl es



ffiSttperior Precision Ana$tticaL lnc.
5 5 5  B r r r k e .  U n r f  l  .  l a n  I r . ] n c r j . o .  C . r l J t ' o r n r . r  9 4 1 2 1  . 1 4  l 5 1  6 4 7  2 0 8 1  / f a x t 4 l \ U j / 1 ? 3

C E R T I F I C A T E

LABORATORY NO. i 55213
cLIENT:Harding Lawson Associates
C L I E N T  J O B  N O .  : 1 1 2 9 5 - 0 1 7

O F

ANALYSIS FOR TOTAL PETROLETJM
by Modified EPA SW-845 Method

Sample Ident i f icat ion

A N A L Y S I S

DATE REcErvEDt 07 l1,O / 92
DATE REPORTED. 07 /r3/92

HYDROCARBONS
5030  and  8015

Concentration (ppn)
Gasoline Range

I,AB

92071003
9207 LOO4

660
ND<3 O

pprTr - parts per rniJ.Iion in air
Mininun Detect ion Lini t  for casol ine in Air :  30 pprn
concentrat ion of  gasol lne in air  is cal-culated based on 20 C
and 1 ATlt and an assuned rnol.ecular weight of hexane.
Reported as volume to volutne.

QAQC Sunmary:
Dai ly Standard run at  2ngl l , :  ?DIFF Gasol ine = <15
MS/MSD Average Recovery =92*: Duplicate RPD : 2?

Certif led Laboraror1es



S uperior Precisiort Analyticat, t n c.
i 5 5 5  B u r ( c .  U n r f  I  .  S a n F r i r n c : c o .  a . l l r t o r n r a  9 1 1 2 4  .  i 4 1 5 )  6 : /  2 A B i  /  i a x l 4 1 5 ) g 2 t  / 1 2 3

CERTTF ICAT

IJABORATORY NO. : 55213
CLIENT:Harding La!,rson Associates
CL IENT JOB NO.  :11295-017

ANALYSIS FOR BENZENE, TOLUENE,
by EPA SW-845 Methods

OF ANALYSIS

DATE RECETVE,DI.  o7 l to/92
DATE REPoRTED z o7 | !3 /92

ETHYL BENZENE & XVLENES
5030  and  8020

I.,AB

1

Sanple Tdent i f icat ion

92071003
9207 LOO4

concentration (ppb)
ErhyI

Benzene Toluene Benzene Xvlenes

15000
ND<85

23000
ND<2 5 0

1900
ND<5 5

23000
ND<2 5 0

ppb - parts per bi l l ion in air

Min inun Detec t ion  L in i t  fo r  Benzene in  a i r :85  ppb
Mininum Detection Linit for Toluene and Xylenes ii:
Uinimun Detection Lirnit for Ethyl Benzene- in air =
Concentration of BTXE in air is calcul_ated based on
Reported as volune to volume.

a i r  :
65 ppb

20c

2s0 ppb

and 1 ATM.

QAQC Summary:

Dai ly Standard run at  20ug/L3 ?DIFF 8020 :  <15
MS/MSD Average Recovery =94 4 t  Dupl icate RpD :  O.5g

-eilrfred L-rboratorie5



. .

ffiSuperior Precision Analytical, lnc.
' i ! 5  B r . i r k ( . .  l ] n r i l  . i . ] r r f  ' , r n r , , ( i l  f . r l r f o r n r ; r  L ) 4 1 ) . +  .  t 4 l 5 )  t : : j t i " 2 O B 1  /  l ; i x  t 4 ) 5 l 8 2 l , l l 2 3

C E R T I F I C A T E

LABORATORY NO. : 55223
cIJf ENT: Harding lJahrson Associates
CLTENT JOB NO. :  11295-016

ANALYSIS FOR TOTAL PETROLEW
by Modified EPA SVt-846 Method

Sample. Identif ication

ANALYSIS

DATE RECEIVED. o7 /  Lo/92
DATE REPoRTED 3 07/Ls/92

HYDROCARBONS
5030  and  8015

Concentrat ion (ug/L)
Gasol ine Range

LAB

92071005

\q/L -  parts per bi l l ion (ppb)

Method Detection Linit

QAQC Summary:

Dai ly Standard run
MS/MSD Recovery =

150000

for Gasol ine in Wate r :  50  ug /L

at 2mgl l :  SDif f  Gasol ine = <15
110* :  Dup l i ca te  RpD =  5 .7

Laboratory Manager

Lcrtthed LJboratcrie5



'Fil

HiS uperior Precision Analsttical. lnc.
1 5 5 5  E L , r . . c .  U n r f  I  .  l n n  F r , r n .  ! . . ) .  C a | f o r n a  9 4 l l _ l  .  t 4 1 5 ) 6 4 1  2 A 8 l  /  f a x 1 4 l 5 l  B 2 l  7 1 2 3

OFCERTIF ICATE

I,ABORATORY NO. : 55223
CLIENT: Harding Lawson Associates
CLIENT JOB NO. :  1L295-O16

ANALYSIS

DATE RECEIVEDT 07 I  LO /92
DATE REPORTED I 07 /r5/92

ANALYSIS FOR BENZENE, TOLUENE,
bv EPA SW-846 Methods

ETHYL BENZENE & XYLENES
5030  and  8020

LAB

9207 rO05

ug/L -  parts per bi l l ion (pPb)

Method Detect ion r , in i t  in water:  0.3 ug/L

QAQC Summary:

Dai ly standard run at  20ug/L: *Dif f  8020 = <1-58
Ms/I l tSD Average Recovery =95t:  DupLicate RPD = 3.4

Richard

concentrat ion (ug/L)
EthyL

Benzene Toluene Benzene Xylenes

14000 26000 17  00 12000

P h .  D .

sample Ident i f icat ion

CertJfred Laborarofles
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Oz
Prv Ar^c.f
T aaL

O,l/vtaier
Seprator

'v/ t ' l / t'

Commentsi



Hardinq hwron Alrocirtlr
Engrn€gnng

Envraonmental Serutces , . . b L  |  -  \ J T

JOB NO.
DATE

PROJECT

SUBJECT
COMPUTED BY
CHECKED BY

l,-.
F]
\x
F.

V)
-
lr-

'r - fn{iner,; Fmn' uter. wp-lA ana wp-'.i io orr f ware+ Sc-....icr
2 ' Convav\l t ?rqit^ct Tanr_ D t<pe,\ge-r

3 - Recove"eA P@).^.-f Ltna, fq,r't O,ll4b'&r Seg,*, i,.. i> bnua4itProa!'uc'f TanL /.t'A^,7 e^Lt,on= Co,ttaef,"
4 - Fuel Level Gau6e c6yl Ne.lsn (trs) stz-gHzL
5- Con+'ol Fa'ei oa Da.u,Asc.,yne.- (-qts)sq.-gqz
6- €e'eonAary Cenv.^t,tr^"'u"t oR Dar, soh^sar, (qrc) giz-ogi

LIIEC.KPO/NTS

C trv Btue Btx

w t ' - 1 -

.,.tt t / water

Sepetor

Oz
PrvAur'?
Ta.ar-

s/* iEL-l

Con^entsi



l{rdlng Lwaon Aarocld.r
EnEingsnng
ano
Environm6ntal Sarvices

sHEFr I oF I
lolNo. //245-oE
oarc 1^ -/*-4L
COMPUTED BY DF<
CHECKED BY

PROJECT
SUBJECT

(-"-,*'l 5vstann In*echo"t Lq To Be Co^pleteA ByHLA Persjnn-l vrcb-\n2,- Al,i s,toe.

L- Ga-vl,n- PryA^rl Xnaedtort. L*-.- pe+fe.*t vs,,reil nr;g/eche,tas delarled 6n tt= lh sl.ez* i9), ci",-L il-,+4r"il;*
Pe,eso-nnaA 4r-e porFarinvft gwre c.\,eck . /

2- Nntnent a,.t), Ca^,rsh-,u S^pply To^L Le-ds
3- S^d F'lt" s - ruo"A press,*r- d,Ff<,-e,.,ttal
Lt - h"+rol Pane) - Are any rydt"o,hr l,6LE on , rvor.) ,p a,n/.

5- SLF4 hre. - Chp-cL 14,* gz,,ge- re.-As /,0 gm

6 - Pu^ps P-1. P4 , P-3 , p-,q - LleL V\n* pwnp.s A,€- rn
bl,e "'ON" oi- "AuiO" pos,b,ort, ire p^"nps'1rr.r,h,1g.

7- Flo,+ Tolalpq t?uoA,' bl",l pla,s * eiRl^*,jr bg^ti-dt'lt sf,Fe4

8- Bto-ke-o.c;lor l-e^r.^ - Vtsu,^ll7 .f"e-.L b\.,o t*;*trurc1.



H|'dlng L.$on A|rod.t t
Engin€oing
and
Erwironmontal Services

sHEEr I oF I
toin". Jtzqs-otz 

--

oarc A-l*'4L
coMPUTEDBY DF<
CHECKED 8Y

PFOJECT
SUSJECT

G^u-,\ SysV^ Xn4echo^ Lq To Be fo^peteA By
HLA Persi"lel vsftin6 El,e- stb"z.

L- G^.syrl,n PrA^.| Xn*d-art l-@,-.- Petfs'*t v's'rul| vr4eA'ro't
re d*a,leA on tl.e- la slv:F a,YaL.che-r-l' 6v* avy Blne'
p'"sonne) a.ru pu'Farhtvft gne ehuk.

/- N6Lr',e*t o,',A d*rst u l=.npply f"r"L t<-*ls

3- Sad. F)t"-rs - Rc4o"A ?rcsst .1y- dtF7et*rbral

Ll - hnlml P^nel - Are d'ny rdtca'h. l,6LE pn , rw'r) 'g a^/,

5- 9-Ft1 hreo - ChezL 14,"k gz,'ge- ,aA. /,0 sA

6 - Pur',ps P-l ) P-'2 , P'3 , P-.1 - L\eL Yln l p,^,nps ̂r& t^
Yl'L'"ON" or"Al'lTO' Postho^) are eumps n^^n'le.

V- flwc Tala.lvrer - RuorL' h,b"l Ptar * e#l^rt l+
*n*ar-y seXeC

bl

8- Bro-tl.oac-lor LurtA - V,sr.r ll7 cklL b\',c- u*'Ierletcl.

tu ta
,, W 6#

4-tsq'
N-434

4a
ratJ

9R-l lhrh,
*4 n'xL V t' ll'l@ds

-1{

&T tue
BR-l tlrtL.r
SF-f Frr,&.

,/
l31olor4 lh/\

1, M tuc-t6',
It - aqe

BfL-t |h+ r/ t/ 13,6fli4'
'ph

,41 K+*,s'
N'll0ul

67s:,
lD ocL

BR--r r|6h l/ 11,4H)4'


