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l{lrdlng lrIlon Arroclataa

October 13, 1992

18106,012.04

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

Attention: Mr. Jeff Christoff

Gentlemen:

Quarterly Report
June 30,  1992 through September 30,  1992
City Blue Groundwater Treatment System
1700 Jefferson Street
Oakland, California

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 June 30, 1992 through September 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 petroleum hydrocarbons in the soil and groundwater and
determine the direction of groundwater flow.

Petroleum hydrocarbons as gasoline were found floating on the groundwater in
Monitoring Well MW-1. In January 1988, two additional monitoring wells (MW-IA
and MW-4) were installed by HLA at the facility (plate l). One offsite monitoring
well (MW-5) was instaued by HLA in August l9gg.

HLA performed additional investigations in 1989 and performed an aquifer testing and
groundvr'ater treatment feasibility study in 1990. The groundwater treatment feasibility
study identified biodegradation as the most appropriate treatment for the City Blue
site.

:==
:

€ngneeong and
Eiwraonmental Servrc€s

303 Second Srreer Suie 630 Norrh. San F Bncrscq CA 94107 41954+8422

A Slbsidia^- oJ Eatdne atwts.t . Ofr..t Ndifi,id.



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

October 13, 1992
18 t06,012.04
Mr. Jeff Christoff
Blue Print Services Company
Page 2

Hrrdlng lsvrlon A33ociater

PROCESS DESCRIPTION

Groundwater containing elevated concentrations of petroleum hydrocarbons and
free-phase hydrocarbons (floating product) is being cotlected from two onsite
extraction wells, MW-lA and MW-4. Maximum average system flow rates are 2 to 5
gallons per minute (gpm). Air pumps installed in the wells extract water and convey it
through aboveground 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 oil/water separator that separates the free-phase
gasoline from the water. The gasoline flows to a recovered product tank and the water
is pumped to the bioreactor for treatment. The bioreactor is a 3,000-gallon tank with
associated nutrient, air, and caustic feed systems. The post-treatment module consists
of a sand filter and two liquid phase carbon beds. Effluent from the second carbon
bed is discharged to the sanitary sewer drain onsite. Vapor from the bioreactor is
passed through a vapor phase carbon adsorption unit before being released to the
atmosphere.

On average, the treatment system processes approximately 1,000 gallons per day. The
system has experienced frequent automatic shutdowns due to microorganisms clogging
the post-treatment module. Microorganisms must be backwashed from the sand filter
and carbon beds at least twice weekly for the system to operate properly.

The treatment system has been permitted by the Bay Area Air euality Management
District (BAAQMD), the East Bay Municipal Utilities District (EBMUD), and the
Oakland Fire Department.

TREATMENT SYSTEM SAMPLING

HLA has collected water and air samples from the treatment system and analyzed the
samples 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 are collected from the bioreactor effluent before the
carbon beds and from the first carbon bed effluent before the second carbon bed and
subsequent discharge to the sanitary sewer. In addition, samples of the bioreactor
influent and effluent have been analyzed to determine the degradation efficiency of
the bioreactor. Air samples were collected from the vapor phase carbon bed influent
and effluent through the August 20, 1992 sampling. Subsequent air sarnpling will be
from the effluent side only. Water sarnples were decanted frorn sampling ports into
40-rnill i l iter volatile organic analysis (VOA) vials. Air samples were collected inro
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 as an attachment.
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Hatdi|tg lawaon Asroci.tet

In addition to sampling air and groundwater, the system is maintained and inspected at
least twice weekly. Copies of the inspection logs are inctuded as an attachment.

SAMPLING SCHEDULE

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 started; weekly
for the first three weeks of operation; and monthly thereafter. For this period, samples
were collected on July 10, August 20, and September 15, 1992. In addition, samples of
bioreactor influent and effluent were collected on July l7 and 24, 1992, snd
Monitoring Well MW-5 was sampled on September 30, 1992. MW-5 is the only well
that ds8s not coDtaio florting product.

ANALYTICAL RESULTS

The results of chemical analyses are presented in Table l. The laboratory reports are
attached. The results indicate that no detectable concentrations of TPH-G or BTEX
are in the effluent water being discharged to the sanitary sewer. The bioreactor
influent and effluent sample results indicate that the bioreactor treatment is degrading
over 90 percent of the TPH-G and BTEX concentrations before oost-treatment
polishing by the carbon beds.

Based on current loading data we had estimated that the primary carbon bed would not
allow a breakthrough of detectable TPH-G or BTEX until May 1993. However, the
relatively high concentrations of TPH-G and BTEX in the bioreactor influent on
September 15, 1992, were not degraded sufficiently to be completely adsorbed by the
first carbon bed. The treatment system experienced a prolonged shutdown between
September l0 and 14, 1992. The microorganism population decreases during shutdown
periods due to a shortage of hydrocarbons. The sample results from September 15,
1992, indicate that the microorganism population had not yet increased sufficiently to
achieve maximum degradation of the hydrocarbons.

The analytical results of the air samples (Table l) indicate that no detectable
concentrations of TPH-G or BTEX have been released from the vapor phase carbon
adsorption unit into the atmosphere.

On September 30. 1992, the floating product thickness was measured in Monitoring
Wells MW-l and MW-3. MW-1, which is located between the two extraction wells,
contained 2.47 feet of flo@ting product. MW-3 is located approximately 60 feet south
of the extraction wells and contained 0.34 f€et of flosting product.

HLA is continuing to monitor and sample the groundwater treatment system at City
Blue. The sampling is being performed monthly and the results will be presented in
the next quarterly report in January 1993.
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If you have any questions, please contact either of the undersigned.

Yours very truly,

HARDING LAWSON ASSOCIATES

Engineering Geologist

DFS/MGF/dn/B I 4691 -CT88

Attachments: Table l - Results of Chemical Analyses
P la te l -S i t ep lan
Laboratory Reports and Chain-of-Custody
Facility lnspection Logs

cc: East Bay Municipal Utility District
P.O. Box 24055
Oakland, California 94623- 1055
Attention: Ms. Molly Ong

Bay Area Air Quality Management District
939 Ellis Street
San Francisco, California 94109
Attention: Mr, Alexander Y. Saschin

Ms. Loretta Robinson

Alameda County Health Care Services
Department of Environmental Health
Hazardous Materials Program
80 Swan Way, Room 200
Oakland, California 9462t
Attention: Mr. Scott Seerv

Hardlng Lawsor| Aaloclater

David F. Scrivner
Project Erxineer
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Table 1. Results of Air and Groundwater Chemical Analyses
Groundwater Treatment System
City Blue Production Facility

9206t60r
92061602
9206 r 603
92061604

92061?01
9206t702
9206r703
9206r704

92061801
9206t802
92061803
9206t804

92061901
92061902
92061903
9206t904
92061905

92062401
92062402
92062403
92062404

92070201
92070202
92070203
92070204
9207020s

92071001
9207t002
92071003
92071004
92071005

9207 t70r
9207 l7 05

92072401
92072405

3300
ND<50
I10000

ND<30000

43000
ND<50
1300000

ND<30000

4300
ND<50
210000

ND<30000

t 600
ND<50
490000

ND<30000
180000

980
ND<50
230000

ND<30000

210
ND<50
43000

ND<30000
160000

2800
ND<50
660000

ND<30000
150000

400
190000

I100
140000

220
ND<0.3

5200
ND<85

4900
ND<0.3
120000
ND<85

20
ND<0.3

I100
160

1 .6
ND<O.3

4900
ND<85
l8000

l l
ND<O.3

3100
ND<85

1 .4
ND<O.3

t40
ND<85
14000

4 l
ND<O.3
r 5000

. ND<85
14000

2 l
22000

l5
13000

460
ND<0.3

6900
ND<250

7600
ND<0.3
140000

ND<250

48
ND<0.3

2200
7 t0

5.0
ND<0.3

5700
ND<250
31000

I J

ND<o.3
3600

ND<250

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

36
ND<o.3
23000

ND<250
26000

35
ND<O.3

360
ND<65

500
ND<O.3

7r00
ND<65

J . b

ND<o.3
240
89

ND<0.3
ND<o.3

550
ND<65
2200

1 .8
ND<o.3

380
ND<65

ND<O.3
ND<o.3

79
ND<65

1700

, J

ND<O.3
1900

ND<65
1700

0.8
2100

ND<o.3
1700

290
ND<O.3

2?OO
ND<250

4100
ND<0.3
40000

ND<250

970
ND<0.3
r0000
o /u

150
ND<o.3

7300
ND<250

16000

140
ND<O.3

6400
ND<250

1 .0
ND<0.3

360
ND<250

1300

JOU
ND<0.3
23000

ND<250
r2000

27
t 7000

200
12000

Bl469l-CT88
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Table l. Results of Air and Groundwrter Chemical Analyses
Groundwater Treatment System
City Blue Production Facility

Ethyl-
Toluene Benzene Xylene

92082001
92082002
92082003
92082004
92082005

9209l50 r
9209t502
92091504
92091505
9209 t506+

MW-5

6400

520000
ND<30
190000

23000
54

ND<30
230000

52

5 t000

J I

ND<0.3
6800

ND<85
14000

I100
0.4

ND<85
17000

ND<0.3

13000

t4
ND<o.3

9100
ND<250
24000

3600
0.8

ND<250
29000

0.4

5900

ND<6
ND<O.3

630
ND<65
2000

59
ND<o.3
ND<65
2200

ND<O.3

1400

150
ND<o.3

4600
ND<z50

13000

l  100
0.6

ND<250
15000

ND<o.3

2600

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

02 - First Carbon Bed Effluent (water)
03 - Vapor Phase Carbon Influent (Air)
04 - Vapor Phase Carbon Effluent (Air)
05 - Bioreactor Influent (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.
*Sample 92091506 was collected as a duolicate of 92091502.

Br469l-CT88
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LABORATORY REPORTS, CHAIN-OF-CUSTODY RECORDS,
AND INSPECTION LOGS



Superior Precision AnalSrcical, lnc-
1 5 5 5  t s u n , '  . J n r f  |  .  i , i r  l : r . r n . r s . o .  L . t l  f o r n k r . ) 4 1 2 4  .  t 4 l 5 r  6 . 1 7  2 0 B l  /  f . t x 1 4 l 5 t 8 2 l  7 1 2 3

CERTIFTCATE OF

LABORATORY NO, : 55195
CLIENT: Harding LavJson Associates
CLIENT JOB NO. :  l -1295-017

ANALYSIS FOR TOTAL PETROLEI]I,I
by Modified EPA SW-846 Method

SamDle Ident i f icat ion

NALYSIS

DATE RECEMD. 07 /02/92
DATE REPoRTED I o7 /Lg/92

LAB

HYDROCARBONS
5030  and  8015

concentrat ion (  ug/ L)
Gasoline Range

r 9207020L
2 92070202

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

lIethod Detection Linit for Gasoline in Water3 50

QAQC Sunmary:

2LO
ND<5 O

',rg/L

Dai ly Standard run at  2ng/L: tDi f f  Gasol ine = <15
MS/MSD Recovery =104?: Dupl icate RPD = 8t

Richard

L+".)
L,aboraETE\

Certlfred Laboratofles
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' , 5 5  B L r t L '  L . l r r . r t  I  .  \ . r i - .  I f , i r r r . , f o  , . , i i { t r n , r  9 1 1 ) 1  .  1 4 l 5 l  h 4 i . 2 A B l  /  t , t t  i 4 l 5 l  a 2 1  7 1 2 3

CERTIF ICATE

LABORATORY NO. : 5519 5
CLIENT: Harding Lawson Associates
CLIENT JOB NO. :  11295-0tz

ANALYSIS

DATE RECEIVED. o7 / oz /92
DATE REPoRTED I 07 /10/92

O F

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

ETHYL BENZENE & XYLENES
5030  and  8020

I,AB
Sanple Ident i f icat ion

concentration (ug/L)
EthyI

Benzene Toluene Benzene xvlenes

L 9207 020L
2 9zo7 o2o)r/L

,@

1 .  4  ND<o .  3
ND<O.3  ND<O.3

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

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

Method Detect ion Limit  in water:  0.3 ug/L

QAQC Sunnary:

Dai ly Standard run at  20u9l l :  SDif f  8O2O - <15
MS/MSD Average Recovery = 96?: Dupl icate RPD = 0.7*

Richard srna, Ph. D.

aijrtlfred L.roor.t:ofl e!
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CERTIF ICATE

LABOR;ATORY NO.: 55195
CLIENT: HARDING LAWSoN AssocIATEs
CLIENT JOB NO. :  11295-O17

NAI ,YS IS

DATE RECEMD. O7 /  02 /92
DATE REPoRTED, o7 | 06 /92

O F

ANALYSIS FOR TOTAL P ETROLEI]I.{
by Modified EPA sw-846 Method

Sanple Ident i f icat ion

HYDROCARBONS
5030 and 8015

Concentration (ppn)
Gasoline Range

I,AB

9207 0203
9207 0204

43
ND<30

ppn - parts per rnillion in air
Mlnirnurn Detection Li.rnit for Gasoline in Air: 30 ppn
Concentrat ion of gasol ine in air j .s calculated blsed on zO c
and 1 ATII and an assumed molecu]ar weight of hexane.
Reported as volume to volume.

QAQC Surnnary:
Daily standard run at 2mg/L. ?DIFF Gasoline = <15
MS/MSD Average Recovery : 9L?t Duplicate RpD:2?

Richard srna, Ph. D.

aertfred L-rboratorres



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

ffiSuperior Precision Anal;ftical. lnc.
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C E R T I F I C A T E

LABORATORY NO. : 55195
CLIENT: HARDTNG LAWSON ASSOCIATES
CLIENT JOB NO. :  l -1295-017

NALYSIS

DATE RECEMD.  07  /02 /92
DATE REPoRTED I 07 /  06192

ETHYL BENZENE & XYLENES
5030  and  8020

Concentrat ion (ppb)
Ethyl

Benzene Toluene Benzene Xvlenes

O F

I,AB

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

Sample Ident i f icat ion

3 9207 0203
4 9207 0204

1 4 0
ND<8 5

ND< 2 50
ND<2 50

79
ND<55

350
ND<2 50

ppb -  parts per bi l l ion in air

Mininum Detection Lirnit for Benzene in air = 85
Mininum Detection Linit for Toluene and Xvlenes
Mininurn Detection Linit for Ethyl Benzene- in air
Concentration of BTXE in air is calculated based
Reported as volume to volume.

QAQC Sunmary:

Dai ly Standard run at  2Oug/L: ?DIFF 8O2O : <15*
MS/MSD Average Recovery = 92? : Duplicate ftPD = 4Z

Richard srna, Ph. D.

ppb
in air  =

= 65 ppb
on  20  C

250 ppb

and I ATM.

Certrfred Laboratofles
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i 555  ELr r i rL  l l r . r r  I  .  \ . i f r  l - r . in . i r .o  r  - : i  fo rn r , , r  941) ;  .  ,415 t  647 2081 /  ia \ .  A15t  82 l  7123

C E R T I F I C A T E

I,ABORATORY NO. : 55211
CLIENT: Harding Lahrson Associates
C L I E N T  J O B  N O .  :  L 1 2 9 5 - 0 1 7

ANALYS lS

DATE RECEIVED. 07 /O7 /92
DATE REPoRTED. 07|L4 192

HYDROCARBONS
5030  and  8015

concentrat ion (ug/L)
Gasoline Range

U T

LAB

ANALYSTS FOR TOTAL PETROLEI,JM
by Modified EPA SW-846 Method

Sarnple Identif ication

r  92o7ozo5 160000 .

vg/L -  parts per bi l l ion (ppb)

l ' lethod Detect ion Lini t  for Gasol ine in Water:  50 ug/L

QAQC Summary:

Dai ly Standard run at  2mg/L: ADif f  Gasol ine = <1S
!{S/MSD Recovery = 89t: Duplicate RpD = 3

aertifred Laborarone5
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L 9207 0205

trglL -  parts per bi l l ion (ppb)
Method Detect ion Li :ni t  in Water:  0.3 ug/L

QAQC Sunmary:

Dai ly Standard run at  20u9/L: SDif f  8020 = <158
l.tS/MSD Average Recovery =96t: Duplicate RPD = 3

CERTIF ICATE OF

I"ABORATORY NO. 3 5 5211
CLIENT: Harding Lawson Associates
CLIENT JOB NO. :  11295-017

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

LAB
# sample Ident i f icat ion

NALYSIS

DATE RECEIVEDt 07 lo7 192
DATE REPORTED I 07 l14/92

ETHYL BENZENE & XYLENES
5030  and  8O2O

Concentration (u9/L)
EthYl

Benzene Toluene Benzene Xylenes

14000  27000  1700  13000

Laboratory Manager

CertrFred L.rDorarones
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CERTIF ICATE OF

LABORATORY NO. : 55213
CLIENT: Harding Lawson Associates
CLIENT JOB NO. :  11295-017

ANALYSIS FOR TOTAL PETROLEIJM
by Modified EPA SW-846 ltethod

Sample Ident i f icat ion

1  92071001
2 9207!OO2

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

Method Detect ion Lirni t  for casol ine i .n Water:

ANALYSIS

DATE RECEIVED. 07 / Io/92
DATE REPoRTED. o7 /L3/92

HYDROCARBONS
5030  and  1015

Concentrat ion (ug/L)
casoline Range

LAB

2800
ND<5O

s0 ug /L

QAQC surmary:

Dai ly Standard run at  2ngl l , !  tDi f f  Gasol ine = <15
}{S/MSD Recovery :  99*:  Dupt icate RPD = 5*

Certrtied Laborarorles



ffiSuperior Precision Analytical. lnc.
: 5 5 i  S u r k c  ( l n r f  I  .  \ a n f : r , r n c 5 c c  L . r l r f o r n r n  c l 4 l 2 4  .  i 4 i 5 1  , j ; 7 l 0 8 i  /  f a x 1 4 l 5 1  8 2 1  l l 2 3

ANALYSIS

DATE RECEIVEDI o7 /  Lo l92
DATE REPORTED. 07 l]-3 / e2

CERTIF ICATE OF

I,ABORATORY NO. : 5 5213
CLIENT: Harding Lastson Associates
CLIENT JoB NO. :  11295-017

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

I,AB
# Sanple Identifj.cation

ETHYL BENZENE & XYLENES
5030  and  I02O

Concentrat ion (uq/L)
Ethyl

Benzene Toluene Benzene XYlenes

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

1  92071001
2 9207L0O2

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

Method Detection Linit in Water:

QAQC sunmarY:

Dai ly standard run at  20ug/L:
MS/MSD Averaqe Recovery =95t:

4 L
ND<o . 3

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

0 .3  ug /L

tD i f f  8020
Dupl icate

=  <153
RPD = 2A

ratory

Cerrrfied Laborarofles
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Superior Precision Ana[fticaL lnc.
1 ' ' , 5 5 9 t k a  L l n r r  |  .  \ . r , r  [ : f , ] n . r 5 c o  , . . r  i i o r r r r a  ! ) . i  l 2 - 1  . , . i l 5 l  b 4 7  2 A 8 1 l  f . r x  1 4  t 5 l  B 2 l  i t 2 3

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

LABORATORY NO. ! 55213
CLIENT : Harding Lalrson Associates
C L I E N T  J O B  N O .  : 1 1 2 9 5 - 0 L 7

LAB
# Sarople Identification

I
t
I
I
I

I
I
I
I
I
I

3  92071003
4  9207 IOO4

ANALYSIS FOR TOTAL PETROLEUM HYDROCARBONS
by l i lodi f ied EPA SW-846 Method 5030 and 8015

NALYSIS

DATE RECEIVED. 07 /  Lo l92
DATE REPORTED. 07 /13/92

Concentration (ppn)
Gasoline Range

6 6 0
N D < 3 0

I
t
I

ppn -  parts per rni l l ion in air
Minimun Detection Lirnit for casoline in Air: 30 ppn
Concentrat ion of  gasol ine in air  is calculated based on 20 c
and 1 ATM and an assurned nolecular weight of hexane.
Reported as volume to volune.

QAQC Summary:
DaiLy Standard run at  2ng/L: ?DIFF Gasol ine = <15
MS/MSD Average Recovery =92?: Duplicate RPD : 2?

Ctrutred Laboratofles
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Superior Precision Analytical, lnc-
i 555  Bur i i i '  L ln i i  1  .  : . in  f - f , r ' . l r .o .  i . . r l r fo rn r .  .7 , i  124  .  ,4  i5 t  647 )081 /  fax  i4 l51  821- l  )23

CERTIF f  CATE OF

L,ABORATORY NO. : 55213
CLIENT: Harding Lawson Associates
CLIENT JOB NO. :  11295-017

I,AB
# Sanple fdent i f icat ion

3  92071003
4 9207LOO4

ANALYSIS

DATE RECEMD. 07 /  tO l92
DATE REPoRTED. 07 lI3 l92

concentratj.on (ppb)
Ethyl

Benzene Toluene Benzene Xylenes

ANALYSIS FOR BENZENE. TOLUENE, ETHVL BENZENE & XYLENES
by EPA SW-846 Methods 5o3o and 8o2o

15000  23000
ND<85  ND<250

1900
ND<65

23000
ND<2 50

ppb - parts per bi l l ion in air

llinimun Detection Lirnit for Benzene in air = 85 ppb
Minimun Detection Lirnit for Toluene and Xylenes in air
Minimun Detection Linit for Ethyl Benzene in air = G5
Concentration of BTXE in air is calculated based on 20
Reported as volurne to volune.

:  250
ppb

c and

ppb

t ATM.

QAQC sunmary:

Dai ly Standard run at  2Oug/L: tDfFF 8O20 = <15
MS/MSD Average Recovery =94 t  :  Dupl icate RpD = O.5t

CerlrRed Laborarofles
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Superior Precision Analsrtical. lnc.
' , ' - , !  B r i r , , '  r l f t r r  I  .  . , 1 1

CERTIF ICATE OF

LABORAToRY NO. : 55223
CIJIENT: Harding Lawson Assoc j-ates
CLIENT JOB NO. :  11295-016

ANALYSIS FOR TOTAL PETROLEW
by Uodified EpA Sw-846 Method

LAB
# Sanple Identification

ANALYSIS

DATE RECEMD. o7 / Io/92
DATE REPoRTED 2 o7 / ts/92

HYDROCARBONS
5030  and  8015

concentration (ug/L)
casoline Range

9207 LOO5 150000

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

Method Detect ion Lini t  for casoLine in Water:  SO ug/L

QAQC Sumnary:

Dai ly standard run at  2ng/L: ?Dif f  casol ine = <1S
MS/MSD Recovery :  110?: Dupl icate RpD = 5.7

Laboratory l,lanager

Lertrhed Laboraiones
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Superior Precision AnalSftical. lnc-
l ! 5 5  E r r r r  ! - r r r r r l  .  \ . r f r  i r , r n (  \ a O  i . - . 1 l r i i t r n , r  t ) d i 2 - i  .  , 4  l 5 i  i t - 7 - 2 A B l  /  i a t  t 4 1 5 ) a 2 )  7 | l 2 3

CERTIF ICATE

I,ABORATORY NO. : 55223
CLIENT: Harding Lal tson Associates
CLIENT JOB NO. :  11295-o16

ANALYSIS

DATE RECEMD. 07 l  Lo l92
DATE REPoRTED I o7 / L5192

OF

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

ETHYI., BENZENE & XYLENES
5030  and  8020

LAB
Sample fdent i f icat ion

concentrat ion (ug/L)
EthyI

Benzene Toluene Benzene XYIenes

14000  26000 1700 120001  92071005

uq/L - parts per bi l l ion (ppb)

l,lethod Detection Lirnit in Water: 0 . 3 ug/L

QAQC Sunmary:

Daily standard run at zougll , :  EDiff  8020 = <158
MS/MSD Average Recovery =95?: Duplicate RPD = 3.4

Richard Srna,

CertiFred L.rl loratories
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S ttperior Precisiort Analytical, lnc.
1 5 5 5  B L r r i . f ,  t l ' r r  .  - \ a |  f : r . r f c i \ . c  a . l r i o r n J n  L ) 4 1 2 ' l  .  t . 1 l 5 1  6 ! t 7  2 A 8 l  / f a x A l 5 1 8 2  1 7 1 2 3

CERTIF ICATE

I,ABORATORY NO. : 55262
CLIENT: Harding Lawson Associates
CLIEIIT JOB NO. :  11295-015

NALYSIS

DATE RECEIVED I o7 / 17 /92
DATE REPoRTED. 07 /24/92

O F

LAB

ANALYSIS FOR TOTAL PETROLEU{
by r.rodified EPA Sw-846 Method

Sanple ldentj.f ication

HYDROCARBONS
5O3O and  8015

concentrat ion (ug/L)
Gasoline Ranqe

L 9207 L'7 0L
2 9207L705

lglL -  parts per bi l l ion

Method Detection Linit for

QAQC Suronary:

Daily Standard run at
MS/MSD Recovery = 998:

(ppb)

Gasol ine in water:  50 ug/L

zmg/L. SDif f  Gasol ine = <15
Duplicate RPD = 7?

400
190000

Richard srna, Ph. D.

c{,-'t

Cerrif ied Laboratofles
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Superior Precision Anafinical. lnc-
1555 tsur . r  [ ]n r r  1  . , \ . in  [ : . , , ]a . r , j co .  ( , r t r fo rnrn  t )4121 .  1415t  617 2L181 /  lax i4 t51  821 7123

CERTIF ICATE

LABORATORY NO. : 55262
CLIENT: Earding Lawson Associates
CLIENT JOB NO. :  11295-016

ANALYSIS

DATE RECEMDZ o7 /L7 /92
DATE REPoRTED. 07 /24192

OF

ANAI.,YSIS FOR BENZENE, TOLUENE,
by EPA SW-845 Methods

ETHYL BENZENE & XYLENES
5030  and  8020

I,AB
sample rdentification

Concentration (ug/L)
Ethyl

Benzene Toluene Benzene Xvlenes

1  92071701
2 92077705

27  25  0 .8
22000  34000  2100

27
17000

uqlL - parts per bi l l ion (ppb)

Method Detection Lirnit in Water: 0.3 ug /L

QAQC Sunnary:

Dai ly Standard run at  2Ou9/L: ?Dif f  8O2O = <15*
MS/MSD Average Recovery : 95*: Duplicate RpD : 3t

Richard srna, Ph .  D .

Cerlied L:boratorres
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Superior Precision Analjttical, lnc.
i 555  Sur r ' . -  , - . l r ' r  r  .  - \ , .1 . )  F t , , - : . r . .a .  l t t i l a t . t . )  c )41  21  .  A l51  6 .a7 . )A81 /  lax14 l5 l82 l  7123

C E  RT  T  r  I  CAT  E

LABoRATORY No. : 55301
CLIENT: Harding Lawson Associates
CLIENT JOB NO. :  11295-015

ANALYSIS

DATE RECEMD. O7 /24/92
DATE REPoRTED| 07 129 192

HYDROCARBONS
5030  and  8015

concentrat ion (uq/L)
Gasoline Range

O F

LAB
It

ANALYSIS FOR TOTAL P ETROLEIJI,T
by Modified EpA SW-946 Method

sanpLe rdent i f icat ion

9207 240L
9207 2 405

uS/L -  parts per bi l l ion

Method Detection Linit for

QAQC Sunmary:

Daily Standard run at
MSr/MSD Recovery = 95*:

(ppb)

casoLine in Water:  50 ug/L

z\qlLr ?Dif f  Gasol ine = <15
DupLicate RPD = 3.78

1 110  0
140000

Richard

6)
Srna ,

Certlfred Laboratofles
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Superior Precision Analsttical. lnc.
1555 Bur t<r .  [ . ]n j t I  .  ) . l f  F t , \ . . r r . (c .  a . r i rFc .n  .  941?-4  .  t !  j51  517 208 j , /  f ,?x  14  l5 l  E2 l -7  123

CERTIFTCATE

LABORATORY NO. : 55301
CLIENT: Harding Lawson Associates
CLIENT JOB NO. :  11295-016

L Y S I S

RECEMD:  07  124 192
REPORTED: o7 /29 | 92

ETHYL BENZENE & XYLENES
5030  and  8o2O

Concentration (ug/L)
EthyI

Benzene Toluene Benzene Xylenes

OF  ANA

DATE
DATE

I"AB
f

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

Sample Identification

L 9207240L
2 92072405

15
13000

ND<o .3  200
23000  1700  12  000

({)

uglL - parts per bi l l ion (ppb)

ltethod Detection Linit in Water: 0.3 ug/L

QAQC Sunmary:

Daily standard run at 20ug/L: *Diff  s020 = <15
MS/MSD Average Recovery =93?: Duplicate RPD = 2.74

Certrfled Laboratones
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Superior Precision Analytical. lnc.
l i 5 5  B r , r . , - '  l . i n i : r  . ' \ . ' r  i ' . , , . . r r . o  C , r t i f o r n r a  , ) 4  |  2  I  .  , , r i 5 l  6 1 7  2 a ) B l  /  l a t t 4 t 5 1  8 2 l  7 1 2 3

C E R T I F I C A T E

LABORATORY NO.:  5 5419
CIJIENT 3 Harding Lawson Associates
CLIENT JOB NO. :  11295-017

NALYSIS

DATE RECEIVED. oe |  20 /92
DATE REPORTED. oa/27 /92

O F

I"AB

ANALYSIS FOR TOTAL PETROLEW HYDROCARBONS
by Modified EpA SW-846 Method 5030 anal gO15

Concentration (uglL)
Sample Identi f icat ion Gasoline nano5'

1  92082001  6400
2 92OA2OO2 73

uq/L -  parts per bi l l ion (ppb)

Method Detection Linit for Gasoline in water: 50 ug/L

QAQC Sunmary:

Dai ly standard run at  2nglL:  gDif f  casol ine = <15
II{S/!4SD Recovery = 89*: Oullicate RpD : 1*

Cernfred L.rborafones



Superior Precision Analsttical. lnc.
i . , 5 5  8 r r r , r ,  ! i r r l : 1  .  - \ . r i - 1  i . r . , , . . , ' . - r  a _ ,  : o r n r n  9 + i  ) : -  .  , 4 1 5 1  t ) 4 i . ) 0 8 1  /  l a x  i 4 l 5 l  A 2 l  7  l 2 a

CERTIF ICATE OF

LABORATORY NO. : 55419
CLIENT: Harding Lalrson Associates
CLIENT JOB NO. :  11295-017

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

SanpIe Identification

92082001
92082002

N A L Y S I S

DATE RECEIVEDT Oe I 20 192
DATE REPoRTED, 08/27 192

ETHYL BEX.IZENE & XYLENES
5030  and  8020

Concentration (ug/L)
Ethyl

Benzene Toluene Benzene Xvlenes
LAB
#

2
31
ND<0 .  3

L 4 ND<6 150
ND<o.3  ND<o.3  ND<o.3

ug/L - parts per billion (ppb)

Method Detection f.init in water: o.3 ug/L

QAQC Sunnary:

Dai ly  Standard run at  2Ou9/L:  eDi f f  BO2O = <15t
!.!S/USD Average Recovery = 9'12.. Duplicate RPD - 2?

Cerrrfred L.rboratofl e!
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Superior Precision AnalSftica[ Inc.
i 5 5 5  3 u r i c .  U n r r  1  .  ! . , r ' r  F r , r ' r . i t . o  C . r t r f o r n r . r  9 4 1 2 4  .  i 4 l 5 t  a ; /  2 A B l  /  t a x  i 4 t 5 i  8 2 i - /  1 2 3

CERTIF ICATE OF  ANALYSIS

L,ABoRAToRY No.:  55419 DATE RECEIVED2 oA/2O192
CLIENT: Harding Lanson Associates DATE REPoRTED I oal24/92
CLIENT JOB NO. :  11295-O17

ANALYSIS FOR TOTAL PETROLEI'!'{ HYDROCARBONS
by Modified EPA sw-846 l,lethod 5030 and 8015

I"AB concentration (ppn)
# sanple ldentification casoline Range

4
92082003
92042004

520
ND<3 O

ppm - parts per rnillion in air
Minirnurn Detection Linit for Gasoline in Air: 30 ppn
Concentration of gasoline in air is calculated based on 20 C
and 1 ATll and an assumed rnolecular weight of hexane.
Reported as volume to volume.

QAQC Sunmary:
Daily standard run at 2^g lL'. ?DIFF Gasoline =
MS/l,tSD Averaqe Recovery =933: Duplicate RPD =

Richard Srna, Ph. D.

<15
2Z

Certifred Laboratorres



Superior Precision Analytical. Inc.
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I
I

CERTIF ICATE

IJABORATORY NO.: 55419
CLIENI: Harding Lawson Associates
CLIENT JOB NO, :  11295-017

O F  A N A I - , Y S I S

DATE RECEMDZ OA /  20 192
DATE REPORTED I OA | 24 /92

ETHYL BENZENE & XYLENES
5030  and  8020

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

LAB
# Sanple Identification

3  92082003
4  92082004

Concentration (ppb)
Ethyl

Benzene Toluene Benzene Xylenes

6800
ND<85

9100  630  4  600
ND<250 ND<65 ND<250

25o ppb

and 1 ATl,!.

ppb - parts per billion in air

Minimum Detect ion Lini t  for Benzene in air :85 ppb
l'linimum Detection Linit for Toluene and Xvlenes in air =
Minirnun Detection Linit for Ethyl Benzene- in air = 55 ppb
concentration of BTXE in air is calculated based on 20 C
Reported as volume to volume.

I eAec sunmary:

-  Dai ly Standard run at  2Oug/L: aDIFF 8020 = <15*

I 
MS/MSD Averaqe Recovery = 98 8: Duplicate RPD = 88

Rlchard srna. Ph.D.

Cerlif rcd LJborarones
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LAB

ffi5 uperior Precision Analsttica l. ln c.
i 5 5 5  B r r r ( ( ,  L l n i r  .  - \ . , | l  i r . ' ^ . i ( c ' l  - , r i r i o r n r . ' r  i . ] 1 2 4  .  r 4  l 5 l  6 4 / , 2 C ) 8 1  /  f a x  t 4 1 5 )  8 2 1 , 7  1 2 3

CERTIT ' ICATE OF

LABORATORY NO. : 5542 0
CLIENT: Harding Lawson Associates
CLIENT JOB NO.: l_1295-016

N A L Y S I S

DATE RECEIVED, os l2o 192
DATE REPoRTED. 08 /27 /92

ANALYSIS FOR TOTAI, PETROLEIJI,T
by Modified EPA SW-846 l{ethod

Sample Identification

HYDROCARBONS
5030  and  8015

concentrat ion (ug/L)
casoline Range

1 92082005

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

Method Detection Linit for casoline in Water: 50

QAQC Summary:

190000

trglL

Daily Standard run aE zmglL:. SDiff  casol ine : <15
!,tS r/l.{SD Reeovery = 918: Duplicate RPD - 48

fifrr

Certfled L.rbor.-rtorres
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Superior Precision AnalSftical, lnc-
l ! 5 5  B - r - - -  i l ] r r  I  .  ! , j r r  i  . . . . ' , )  C , r l r f o r n r . r  9 4  t . ? . ;  .  , . . 1  1 5 t  t , 1 7  ) A 8 1  / , . 1  t 4 l 5 l 8 2 i - 7  l 2 3

CERTIFTCATE

LABOR ATORY NO. : 5542O
CLIENT: Harding Lalrson Associates
CLIENT JOB NO, :  11295-O1G

ANALYSIS

DATE RECEMD.  og /20 /92
DATE REPoRTED. oa/27 /92

ETHYL BENZENE & XYLENES
5030  and  8020

Concentration (uglL)
Ethyl

Benzene Toluene Benzene Xylenes

O F

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

I,AB

_!__
1

ug/L - parts per

Method Detection

QAQC Sunmary:

Sanple Ident i f icat ion

9 2 0 8 2 0 0 5 14000  24000  2000  13000

bi l l ion (ppb)

Lini t  in Water:  0.3 ug/L

Dai ly Standard run at  2Oug/L: ?Dif f  8O2O : <1Sg
MS/MSD Average Recovery = 100t: Duplicate RpD = 4g

CertrFred Laboraror/e5
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ffi ' 5 5 5 8 , 1 e  
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Sttperior Precisiorz Analytical. lnc-

ANALYSIS FOR TOTAL PETROLEIJM HYDROCARBONS
by Modif ied EpA sW-846 Method sO3O and 8015

T" sanpr.e rdentirication 
*"8:::it"::"1.1::/")

1 MW-5 51000

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

Method Detect ion Lini t  for Gasol ine in Water:  50 ug/L

QAQC Surnnary:

Dai ly Standard run at  Zmg/Lz ?Dif f  Gasol ine :  <15
l,lS/MSD Recovery = 83*: Duplicate RpD = Ot

Rlchard Srna, Ph. D.

[lr1,v4 1 ff//,uufu, (^r'/
LaborAtory Ma"hagdr

CERTIF ICATE OF

LABORATORY NO. : 55608
CLIENT: Harding Lawson Associates
CLIENT JOB NO. :  11295-017

ANALYSIS

DATE RECEIVED. 09 /  30 /  92
DATE REPoRTED, tO I oS / 92

Certrfied Laboratones



ffiSuperior Precision Analsttical, lnc-
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CERTIF ICATE OF

I,ABORATORY NO. : 55608
CLIENT: Harding Lawson Associates
CLIENT JOB NO. :  11295-012

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

SanpIe Ident i f icat ion

uw-5

NALYSIS

DATE RECEIVED. 09 /30 /92
DATE REPoRTED. Io I os 192

ETIIYL BENZENE & XYLENES
5030  and  8020

Concentrat ion (ug/L)
Ethyl

Benzene Tol,uene Benzene Xylenes

1 3 0 0 0  5 9 0 0 1400  2  500

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

Method Detection Linit in l{ater:

QAQC Sunmary:

Daily Standard run at 2oug/Ir:
MS/MSD Average Recovery =92X g

0 .3  ug /L

SD i f f  8020  =  <15 t
Duplicate RPD = 4*

Srna ,  Ph .  D .

Certified Laboratofles
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G*,:-'! Sysbqrn Xapeclga t4 To Be Co^ptetul. By
HLA Pervj"..-l vrcftln1 Al',e s,lua.

L- h'gl,rto Pr"A^tl Xrt*dzon lt+- Peile,.'"t v,s,,r^,| vgs,.},ea
as d*arle'.\ o* tt€- l;A slv* a,fl), che-zl. tI* av-t e1^e
cf,,t:lo^re) rru Pq'DerYq.lf gne e\^e.ck . r

/- Ny,Lneat arrA Ca,ashu S^pply To^L b"els

3- S^A F,lt"^s - R..D"A p{e.sst4.{<.- A,Ftrc-"trol
Ll-hnlal Pa"nel-Ar-e-any rdtc",hr l ,6LE oA,rsnr?),pa /,
5' 9-tA h"6o - Che-cL 14* gz,,ge- ,uA-s /,0 gm

6- P.u^pg P-1,P'Z,P'3, P-. l  -  LI@A- V\,o* p**tps A& tA
vhe "' oN' o i- " Autro " pbstEoa, a (e p64ps' 1-.r/1nh r 15.

-V- Flo"o To-lahz* - fZ?-co* bh,l Pto,,c
s'^tbF/ gfrq

* e*l^s* tu

8- Bto-Aoac-lor Le^rrA - Vts,,r ll7 cbL E\'a tu,ler trutzl.

Hrdlng L:rto|r Atr.cl|t.r
Enginoenng
and
Envircnmental S€rvices

,r,rr, I o,' I
;;;;"JtE2.QtL
oerc A-/*-47-
coMPUTED BY TtF.<
CHECKED BY

PROJECT
SUBJECT

/ gt2Q

22-33o*

32q60



lhdlng l|uron A:roclrt l
Engineeriog
and
Envi,onmgntal S€.vic6s

."r., I ot I
';;;"JJEEA/L
D^IE 6-ig-qL
coMPUTEDBY nF<
CHECKED BY

PROJECT
SUBJECT

G"-,^*ql SysLgnn 44qeclg^ Lq To Be fo^peteA. By
HLA Perd',n-l yrs tinS bL+ sttee-

L- 6a-sl,no ProA^ul Xrts*art Le- Pe+fe.v'* vrstrc) vgezhot,
as d*arleal or tl.c th slrg.* ASlal. ch",.t- t\* aV e1^z
ptsoaaoA 6ru pa+Fe,rYnt*g evae el.eok. t

/- Njn+,ne*t anA, hasbu Snpply To^L b"els

3- S^,4 F)U.t= - Rqo,-A pra.ss,t,(L dtFk *-*ra'l
Ll - h*rol Pane) - Art any ,d,.oh. I,6LE on , rer.,n) ,p a^/,

S- g-'Fn hre. - LhecL t\* gzrge- ,etAs /,0 9FA

6- LunpS P'|)P_'Z,P-3, P-r.l - LlecL N\n* prw.ps ae tA
bha ", oN " a i " At t?a " pbsb,oa, a(e p^Aps' 1v.nh, 16.

V- Flor,c Tolv,l,.q - Re-cord' bt""l Pla,,c * ePl^et b
sntlarf seXcA

8- Bro'Ra-elzr Le^tA - Vrcv,^lly d^e"L N\,o m,Ier lutzl.

6lt l  oot

643'lo6t



nato|ng Lawton AttoclaL5
Engine€flng
and
Envrronmgntat Services

JOB NO.
DATE
COMPUTED BY
CHECKED BY

Ctry Etue Btx

oz
PrvAaot
fan*

O,t/vlater
5ep,'rv,tor

t-r
St
\
K
N

V)
F
tl\

1- - En[iuai Frz*, t,oe-lis Wp-lA anA Wp-t]

2 - Convatl t Prwi;.ct T6u,u- D tspe,..\3ej,

to Otl lW*r ia-.".i<-"r

4 - Fuel Le-vel &uae

5 - Lonl.ol Farpl

6 - 3e-conAary Centa;nrqa",,L

+f zslqz-\
Tztlqz tue
8/slo ,

tlo lq-

3 - Recove.eA Prdw-F l-rne Fron' O,tf bb4c Sry, l-. i.o hnra,l.it
ProAptcl ranF' f f 

'An1 
Q^XAon. conba,,,t

Cb^yl tle.lsn (tts) S+s-?uzL

oe. Dau,A Sc.r,vner (qrc\Sq=-812i

oR Dan $ohn to' '  (uts) ?qZ- 062
LIE'KPO/NTS

Coame-nts:
S"AFIU+s clr^.^*.n I Dr"" ..nA e" g/ftlr?- o*! 8/tilqz-



nano|ng l|wao,r a$ccr.aoa
Engrneenng
ano
Env|lonmenlal Se.vrces

I F I E E  I  - U F

JOB NO,
OATE
COMPUTED BY
CHECKEO BY

Crry Bue Btx

o2
PrwA''rc-t

o,l/Vater
Seprator

L
Sl
\s
N.

\4

tr-

L - En{lne,,t Fros uteits V\P-\A an{ Vp-4 fc Cil f N^Ter 9o*r..itlr

Z - Conva^lt 7.4^.1 Ta''x- Dtspe/r\e.er

3 - Recove.eJ. Prqj.^c-t hne Eton't O,ll6b'r6 9ry",,.,to. l-> (p^,ra^it
ProAnct rank rF'An1 Q^k,ont contacts

4 - Fuel Level &reo
5- Conl"ol Fanol

Cl*yl Nelsn (trs) suz-gqzL

oc DavtA Ser,rner- (qts)sqz-Btlz1

6- €ec.onAary Centa,nmu^t, oR Dan $akn*pa (ars) gqz-062

LTECRPO/NTS
13  1#

tf ztfoz- D7 l

8l tloz- Dr/

l lt lnz-
7/sfq7

J/zzltz BR.I

Conments:
t t ! ' *


