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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 1). 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-1A
and MW-4) were installed by HLA at the facility (Plate 1). One offsite monitoring
well (MW-5) was installed by HLA in August 1988.

HLA performed additional investigations in 1989 and performed an aquifer testing and
groundwater treatment feasibility study in 1990. The groundwater treatment feasibility

study identified biodegradation as the most appropriate treatment for the City Blue
site.

Engineenng and 303 Second Street, Sute B30 North, San Francisco, CA 94107 415/543-8422
Ervironmental Services A Subsidiary of Harding Associares * Offices Nationwide




October 13, 1992

18106,012.04 Harding Lawson Associates
Mr, Jeff Christoff

Blue Print Services Company

Page 2

PROCESS DESCRIPTION

Groundwater containing elevated concentrations of petroleum hydrocarbons and
free-phase hydrocarbons (floating product) is being collected from two onsite
extraction wells, MW-1A 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 Quality Management
District (BAAQMD), the East Bay Municipal Utilities District (EBMUD), and the
Ozkland 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 bicreactor
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 sampling will be
from the effluent side only. Water samples were decanted from sampling ports into
40-milliliter volatile organic analysis (VOA) vials. Air samples were collected into
1-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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In addition to sampiing air and groundwater, the system is maintained and inspected at
least twice weekly. Copies of the inspection logs are included 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 cotlected on July 10, August 20, and September 15, 1992. In addition, samples of
bioreactor influent and effluent were collected on July 17 and 24, 1992, and
Monitoring Well MW-5 was sampled on September 30, 1992. MW-$ is the only well
that does not contain floating product.

ANALYTICAL RESULTS

The results of chemical analyses are presented in Table 1. 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 resuits indicate that the bioreactor treatment is degrading
over 90 percent of the TPH-G and BTEX concentrations before post-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 10 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 1) 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-1 and MW-3. MW-1, which is located between the two extraction wells,
contained 2.47 feet of floating produet. MW-3 is located approximately 60 feet south
of the extraction wells and contained 0.34 feet of floating 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

-

David F. Scrivner
Project Epgineer

CERTIFIED

ENGINEER S

Mar . Filippini
Engineering Geologist

DFS/MGF/dm/B14691-CT38

Attachments:  Table 1 - Results of Chemical Analyses
Plate 1 - Site Plan
Laboratory Reports and Chain-of-Custody
Facility Inspection Logs

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

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

Alameda County Health Care Services
Department of Environmental Health
Hazardous Materials Program

80 Swan Way, Room 200

Oakland, California 94621

Attention: Mr. Scott Seery




Groundwater Treatment System
City Blue Production Facility
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Table 1. Results of Air and Greundwater Chemical Analyses

Sample

o S : - Ethyl= Tt

- Number TPH-G . Benzene- ‘Toluene -~ . Benzene = Xylene .
92061601 3300 220 460 35 290
92061602 ND<50 ND<(.3 ND<0.3 ND<0.3 ND<0.3
92061603 110000 5200 6900 360 2200
92061604 ND<30000 ND<85 ND<250 ND<65 ND<250
92061701 43000 4900 7600 500 4100
92061702 ND<50 ND<0.3 ND«<0.3 ND<0.3 ND<0.3
92061703 1300000 120000 140000 7100 40000
92061704 ND<30000 ND<85 ND«<250 ND<65 ND<250
92061801 4300 20 48 36 970
92061802 ND<50 ND<0.3 ND<(.3 ND<0.3 ND<(.3
92061803 210000 1100 2200 240 10000
92061804 ND<30000 160 710 89 670
92061901 1600 1.6 5.0 ND<0.3 150
92061902 ND<50 ND<0.3 ND<0.3 ND<(.3 ND<0.3
92061903 490000 4900 5700 550 7300
92061904 ND<30000 ND<85 ND<250 ND<«65 ND<250
92061905 180000 18000 31000 2200 16000
92062401 980 11 13 1.8 140
92062402 ND<50 ND<0.3 ND<0.3 ND<0.3 ND<0.3
92062403 230000 3100 3600 380 6400
92062404 ND<30000 ND<85 ND<250 ND<«65 ND<250
92070201 210 1.4 ND<0.3 ND«<0.3 1.0
92070202 ND<50 ND<0.3 ND<0.3 ND<0.3 ND<0.3
92070203 43000 140 ND<250 79 360
92070204 ND<30000 ND<85 ND<250 ND<65 ND<250
92070205 160000 14000 27000 1700 1300
92071001 2800 41 36 2.2 360
92071002 ND<350 ND<0.3 ND<(.3 ND<0.3 ND<(.3
92071003 660000 15000 23000 1900 23000
92071004 ND<30000 ND<85 ND<250 ND<65 ND<250
92071005 150000 14000 26000 1700 12000
92071701 400 21 25 0.8 27
92071705 190000 22000 34000 2100 17000
92072401 1100 15 2.4 ND<().3 200
92072405 140000 13000 23000 1700 12000

B14691-CT88




Harding Lawson Associates

Table 1. Results of Air and Groundwater Chemical Analyses
Groundwater Treatment System
City Blue Production Facility

o Sample S cEhyl
Namber - TPH=G ~Benzene - Toluene  'Benzene. . Xylene:
92082001 6400 31 14 ND<6 150
92082002 73 ND<0.3 ND<0.3 ND<0.3 ND<0.3
92082003 520000 6800 9100 630 4600
92082004 ND<30 ND<85 ND<250 ND<65 ND<250
92082005 150000 14000 24000 2000 13000
92091501 23000 1100 3600 59 1100
92091502 54 04 0.8 ND<0.3 0.6
92091504 ND<30 ND<85 ND<250 ND<65 ND<250
92091505 230000 17000 29000 2200 15000
92091506* 52 ND<0.3 0.4 ND<(.3 ND<0.3

MW-5 51000 13000 5900 1400 2600

Sample number begins with year, month, and day of sampling
Sample Sequence: 01 - Bioreactor Effiuent (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 billion (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 duplicate of 92091502.

B14691-CT88
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Superior Precision Analytical, Inc.

1555 Burke Uit ! = San Francsco, California 94124 = (415} 647-2081 / fax (4151 821-7123

-

CERTIFICATE OF ANALYSIS

LABORATORY NO.: 55195 DATE RECEIVED: 07/02/92
CLIENT: Harding Lawson Associates DATE REPORTED: 07/10/92
CLIENT JOB NO.: 11295-017

ANALYSIS FOR TOTAL PETROLEUM HYDROCARBONS
by Modified EPA SW-846 Method 5030 and 8015

LAB Concentration (ug/L)
# Sample Identification Gasoline Range

1 92070201 210

2 22070202 ND<50

ug/L - parts per billion (ppb)
Method Detection Limit for Gasoline in Water: 50 ug/L
QAQC Summary:

Daily Standard run at 2mg/L: %Diff Gasoline = <15
MS/MSD Recovery =104%: Duplicate RPD = 8%

Richard Srna, Ph.D.

() vidw %Q@m/& (7[“)
Laboraﬁﬁrycﬂa ger

Certified Laboratories
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{3 Superior Precisiorn Analytical, Inc.
P555% Burse, Umith & San Franesco, Coufornia 94124 ..4|5yﬁilzqgl{hu;4i5:8217123

LABORATORY NO.: 55195 DATE RECEIVED: 07/02/92

CLIENT: Harding Lawson Associates DATE REPORTED: 07/10/92
CLIENT JOB NO.: 11295-017

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

l CERTIFICATE OF ANALYSTIS

Concentration(ug/L)

LAB Ethyl
l # Sample Identification Benzene Toluene Benzene Xylenes
1 92070201 1.4 ND<0.3 ND<0.3 1.0
2 92070202 ND<0.3  ND<0.3 ND<0.3  ND<0.3
AL
ug/L - parts per billion (ppb)

Method Detection Limit in Water: 0.3 ug/L

QAQC Summary:

Daily Standard run at 20ug/L: %Diff 8020 = <15
MS/MSD Average Recovery = 96%: Duplicate RPD = 0.7%

Richard Srna, Ph.D.

e Lt O

Certfied Lapordtories




I8 Superior Precision Analytical, Inc.
| Ak 555 Burke, Umit! = San Francisco. Calforra 94124 e 1415} 4172081 / fax (415 821-7123

CERTIFICATE OF ANALYSTIS

LABORATORY NO.: 55195 DATE RECEIVED: 07/02/92
CLIENT: HARDING LAWSON ASSOCIATES DATE REPORTED: 07/06/92
CLIENT JOB NO.: 11295-017

ANALYSIS FOR TOTAL PETROLEUM HYDROCARBONS
by Modified EPA SW-846 Method S$030 and 8015

LAB Concentration (ppm)
# Sample Identification Gasoline Range
3 92070203 43
4 92070204 ND<30

ppm - parts per million in air

Minimum Detection Limit for Gascline in Air: 30 ppm
Concentration of gasoline in air is calculated based on 20 C
and 1 ATM and an assumed molecular weight of hexane.
Reported as volume to volume.

QAQC Summary:

Daily Standard run at 2mg/L: %DIFF Gasoline = <15
MS/MSD Average Recovery = 91%: Duplicate RPD = 2%

Richard Srna, Ph.D.

OV Niwope

Laboratory Director

Certified Laboratortes




Superior Precision Analytical, Inc.

CERTIFICATE OF ANALYSTIS

LABORATORY NO.: 55195 DATE RECEIVED: 07/02/92
CLIENT: HARDING LAWSON ASSOCIATES DATE REPORTED: 07/06792
CLIENT JOB NO.: 11295-017

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

Concentration(ppb)
LAB Ethyl
# Sample Identification Benzene Toluene Benzene Xylenes
3 292070203 140 ND<250 79 360
4 292070204 ND<856 ND<250 ND<65% ND<250

ppb - parts per billion in air

Minimum Detection Limit for Benzene in air = 85 ppb

Minimum Detection Limit for Toluene and Xylenes in air = 250 ppb
Minimum Detection Limit for Ethyl Benzene in air = 65 ppb
Concentration of BTXE in air is calculated based on 20 C and 1 ATM.

Reported as volume to volume.
QAQC Summary:

Daily Standard run at 20ug/L: %DIFF 8020 = <15%
MS/MSD Average Recovery = 92% : Duplicate RPD = 4%

Richard Srna, Ph.D.

Gyt wogifay

Laboratpry Director

Certified Latzoratornes
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4 Superior Precision Analytical, Inc.
i PRES Burke, Lnir ! o« San francisca, Coiifornia 94124 = a4|5164?—205j Ftax 4151 821-7123

CERTIFICATE OF ANALYSTIS

LABORATORY NO.: 55211 DATE RECEIVED: 07/07/92

CLIENT: Harding Lawson Associates DATE REPORTED: 07/14/92
CLIENT JOB NO.: 11295-017

ANALYSIS FOR TOTAL PETROLEUM HYDROCARBONS
by Modified EPA SW-846 Method 5030 and 8015

LAB Concentration (ug/L)
# Sample Identification Gasoline Range

1 92070205 160000 .
ug/L - parts per billion (ppb)
Method Detection Limit for Gasoline in Water: 50 ug/L

QAQC Summary:

Daily Standard run at 2mg/L: %Diff Gasoline = <15
MS/MSD Recovery = 89%: Duplicate RPD = 3

Richard Srna, Ph.D.
T = AL,

Laboratory Manager

Cerufied Laboratories




% Superior Precisiornt Analytical, Irnc.
‘ PG5S B Umin )l e san Frarnceco, Caldfornia 94124 2 141 5) (JJ»??OBI /:fm‘; i4__| S:I 821-7123

CERTIFICATE CF ANALYSIS
LABORATORY NO.: 55211 DATE RECEIVED: 07/07/92

CLIENT: Harding Lawson Associliates DATE REPORTED: 07/14/92
CLIENT JOB NO.: 11295-017

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

Concentration(ug/L)

LAB Ethyl
# Sample Identification Benzene Toluene Benzene Xylenes
1 92070205 lflﬁﬂb 27000 1700 13000
ug/L - parts per billion (ppb)

Method Detection Limit in Water: 0.3 ug/L
QAQC Summary:
Daily Standard run at 20ug/L: %Diff 8020 = <15%

MS/MSD Average Recovery =96%: Duplicate RPD = 3

Richard, Syna, .D.

Laboratory Manager

Certfied Laboratones
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Superior Precision Analytical, Inc.
AN

CERTIFICATE OF ANALYSTIS

LABORATORY NO.: 55213 DATE RECEIVED: 07/10/92
CLIENT: Harding Lawson Associates DATE REPORTED: 07/13/92
CLIENT JOB NOQ.: 11295-017

ANALYSIS FOR TOTAL PETROLEUM HYDROCARBONS
by Modified EPA SW-846 Method 5030 and 8015

LAB Concentration (ug/L)
# Sample Identification Gasoline Range
1 92071001 2800
2 92071002 ND<50

ug/L - parts per billion (ppb)
Method Detection Limit for Gasoline in Water: 50 ug/L
QAQC Summary:

Daily Standard run at 2mg/L: %Diff Gasoline = <15
MS/MSD Recovery = 99%: Duplicate RPD = 5%

Laboratory Manager

Certified Laboratones




Superior Precision Analytical, Inc.

l ! 4& 555 Burke. Unit ! = San Francisco, Canfornia 94124 & (415 6=7-2081 / fax (415) 8217123
CERTIFICATE oF ANALYSIS
LABORATORY NO.: 55213 DATE RECEIVED: 07/10/92
CLIENT: Harding Lawson Assoclates DATE REPORTED: 07/13/92

CLIENT JOB NO.: 11295-=017

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

Concentration(ug/L)

LAB Ethyl
# Sample Identification Benzene Toluene Benzene

92071002 ND<0.3 ND<0.3 ND<0.3

' 1 92071001 41 36 2.2
2

ug/L - parts per billion (ppb}

Method Detection Limit in Water: 0.3 ug/L

l QAQC Summary:

Daily Standard run at 20ug/L: %Diff 8020 = <15%
MS/MSD Average Recovery =95%: Duplicate RPD = 2%

Richard Srn h.D.

Laboratory Manager

Certified Laboratones

Xylenes

360
ND<0.3




Superior Precision Analytical, Inc.

P05 Burke, Unitt s san Francsco Coiformia 941024 e b 15] 4472081 7 fax (415] 8217123

CERTIFICATE CF LNALYSTIS

LABORATORY NOQ.:55213 DATE RECEIVED: 07/10/92
CLIENT:Harding Lawson Assoclates DATE REPORTED: 07/13/92
CLIENT JOB NO.:11295-017

ANALYSIS FOR TOTAL PETROLEUM HYDROCARBONS
by Modified EPA SW-846 Method 5030 and 8015

LAB Concentration (ppm)
# Sample Identification Gasoline Range
3 92071003 660
4 92071004 ND<30

ppm - parts per million in air

Minimum Detection Limit for Gasoline in Air: 30 ppm
Concentration of gasoline in air is calculated based on 20 C
and 1 ATM and an assumed molecular weight of hexane.
Reported as volume to volume.

QAQC Summary:
Daily Standard run at 2mg/L: %DIFF Gasoline
MS/MSD Average Recovery =92%: Duplicate RPD

i
A
._A
(4]

Laboratory Director

Carnfied Laboratories




¥ 3 Superior Precisiornt Analytical, Inc.

PO55 Burke Unim ! o« ~an Froncsco. Calfornia 94124 & 116 44 ?-2(‘)81 7 fax !'74 | 537 8217123

CERTIFICATE OF ANAZALYSTIS

. LABORATORY NO,:55213 DATE RECEIVED: 07/10/92

CLIENT:Harding Lawson Associates DATE REPORTED: 07/13/92
l CLIENT JOB NO.:11295-017

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

Concentration(ppb)

LAB Ethyl
# Sample Identification Benzene Toluene Benzene Xylenes
3 92071003 15000 23000 1900 23000
4 92071004 ND<85 ND<250 ND<&5 ND<250

ppb -~ parts per billion in air

Minimum Detection Limit for Benzene in air = 85 ppb

Minimum Detection Limit for Toluene and Xylenes in air = 250 Ppb
Minimum Detection Limit for Ethyl Benzene in air = 65 ppb
Concentration of BTXE in air is calculated based on 20 C and 1 ATM.

Reported as volume to volume.
QAQC Summary:

Daily Standard run at 20ug/L: %DIFF 8020 = <15
MS/MSD Average Recovery =94 % : Duplicate RPD = 0.5%

Laboratory Director

Certfied Laboratories




s uper/or Prec:szon Analytical, Inc.
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CERTIFICATE CF ANALYSIS

LABORATORY NO.: 55223 DATE RECEIVED: 07/10/92

CLIENT: Harding Lawson Associates DATE REPORTED: 07/15/92
CLIENT JOB NG.: 11295-016

ANALYSIS FOR TOTAL PETROLEUM HYDROCARBONS
by Modified EPA SW-846 Method 5030 and 8015

LAB Concentration (ug/L)
# Sample Identification Gasoline Range
1 92071005 150000

ug/L - parts per billion (ppb)
Method Detection Limit for Gasoline in Water: 50 ug/L

QAQC Summary:

Daily Standard run at 2mg/L: %Diff Gasoline = <15
MS/MSD Recovery = 110%: Duplicate RPD = 5.7

Richard Srna, P

Laboratory Manager

Certiffed Laboratones




i 3 Superior Precision Analytical, Inc.

I | VESE Burke ot o san francisco. Codtformia 3124 e 141 5) 547-2081 Ffax 415,821 7123

l[ CERTIFICATE OF ANALYSIS
LABORATORY NO.: 55223 DATE RECEIVED: 07/10/92
CLIENT: Harding Lawson Associates DATE REPORTED: 07/15/92

CLIENT JOB NO.: 11295-016

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

Concentration(ug/L)

LAB Ethyl
# Sample Identification Benzene Toluene Benzene Xylenes
1 92071005 14000 26000 1700 12000
ug/L - parts per billion (ppb)

Method Detection Limit in Water: 0.3 ug/L

QAQC Summary:

Daily Standard run at 20ug/L: %Diff 8020 = <15%
MS/MSD Average Recovery =95%: Duplicate RPD = 3.4

Richard Srna, Ph.D.

an:4/%

Labdratory Manager

Certtfied Labcratcrres
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Superior Precisiont Analytical, Inc.

PH55 Burke, Unit | e san Frareseo. California 941724 o 1415) 637-2081 /fax (415) 8217143

CERTIFICATE OF ANALYSTIS

LABORATORY NO.: 55262 DATE RECEIVED: 07/17/92
CLIENT: Harding Lawson Associates DATE REPORTED: 07/24/92
CLIENT JOB NO.: 11295-016

ANALYSTS FOR TOTAL PETRCOLEUM HYDROCARBONS
by Modified EPA SW-846 Method 5030 and 8015

LAB Concentration (ug/L)
# Sample Identification Gasoline Range
1 92071701 400
2 92071705 190000

ug/L - parts per billion (ppb)
Method Detection Limit for Gasoline in Water: 50 ug/L
QAQC Summary:

Daily Standard run at 2mg/L: %Diff Gasoline = <15
MS/MSD Recovery = 99%: Duplicate RPD = 7%

Richard Srna, Ph.D.

Gy £ M ma o,

Laboratory Manager

Certified Laboratories




4 Superior Precisiornt Analytical, Inc.

PO55 Hurke Unimi # San franmsco, Califorra 94124 s 4151 647-2081 /fax (415) 821-7123

CERTIFICATE OF ANALYSTIS

LABORATORY NO.: 55262 DATE RECEIVED: 07/17/92
CLIENT: Harding Lawson Associates DATE REPORTED: 07/24/92
CLIENT JOB NO.: 11295-016

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

Concentration(ug/L)

LAB Ethyl
# Sample Identification Benzene Toluene Benzene Xylenes
l 1 92071701 21 25 0.8 27
2 92071705 22000 34000 2100 17600
ug/L - parts per billion (ppb)

' Method Detection Limit in Water: 0.3 ug/L

l QAQC sSummary:

Daily Standard run at 20ug/L: 3%Diff 8020 = <15%
. MS/MSD Average Recovery = 95%: Duplicate RPD = 3%

Richard Srna, Ph.D.

(o A Niwopacfer

Laboratory Mawager

Cernfied Laboratories
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W 3 Superior Precisiornt Analytical, Inc.

IS5 Burve Unit « San Froncsco, Califormia $4124 w i415) 6+7-2081 /fax (415) 821-7123

CERTIFICATE OF ANALYSIS

LABORATORY NO.: 55301 DATE RECEIVED: 07/24/92
CLIENT: Harding Lawscn Associates DATE REPORTED: 07/29/92
CLIENT JOB NO.: 11295-016 .

ANALYSIS FOR TOTAL PETROLEUM HYDROCARBONS
by Modified EPA SW-846 Method 5030 and 8015

LAB Concentration (ug/L)
# Sample Identification Gasoline Range

1 52072401 1100

2 92072405 140000

ug/L - parts per billion (ppb)
Method Detection Limit for Gasoline in Water: 50 ug/L
QAQC Summary:

Daily Standard run at 2mg/L: 3Diff Gasoline = <15
MS/MSD Recovery = 95%: Duplicate RPD = 3.7%

Richard Srna, Ph.D.

Laboratory

Certified Laboratones




#

Superfor Precisiornt Analytical, Inc.

55 Burke, Unitl e san Franoseo, Cainforma 94124 e “I55647 208| Sfax 4151 821-7123

b
b

.

CERTIFICATE OF ANALYSIS
LABORATORY NO.: 55301 DATE RECEIVED: 07/24/92

CLIENT: Harding Lawson Associates DATE REPORTED: 07/29/92
CLIENT JOB NO.: 11295-016

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

Concentration({ug/L)

LAB Ethyl
# Sample Identification Benzene Toluene Benzene Xylenes
1 92072401 15 2.4 ND<0.3 200
2 92072405 13000 23000 1700 12000

ug/L - parts per billion (ppb)

Method Detection Limit in Water: 0.3 ug/L
QAQC Summary:

Daily Standard run at 20ug/L: %Diff 8020 = <15
MS/MSD Average Recovery =93%: Duplicate RPD = 2.7%

&CJJ . (@

Laborato

Certified Laboratories
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E% Superior Precisiornt Analytical, Inc.

i PH55 Bur-e Uniti o Sanioersco, Califormia 94129 » '4753647-208i /fax (415)821-7123

CERTIFICATE O F ANALYSTIS

LABORATORY NO.: 55419 DATE RECEIVED: 08/20/92
CLIENT: Harding Lawson Associates DATE REPORTED: 08/27/92
CLIENT JOB NO.: 11295-017

ANALYSIS FOR TOTAL PETROLEUM HYDROCARBONS
by Modified EPA SW-846 Method 5030 and 8015

LAB Concentration (ug/L)
# Sample Identification Gasoline Range

1 92082001 6400

2 92082002 73

ug/L -~ parts per billion (ppb)
Method Detection Limit for Gasoline in Water: so0 ug/L

QAQC Summary:

Daily Standard run at 2mg/L: %Diff Gasoline = <1§
MS/MSD Recovery = 89%: Duplicate RPD = 1%

Richard sgn

4, Ph.D.

(5

Laboratory Manager

v

slata®

Certified Laboratores




Superior Precisiornr Analytical, Inc.

I
i D055 Bures uhinnd o« San bFroeeve o, Colfornia 99175 = G151 647-2081 7/ fax (415) 821-7123

LABORATORY NO.: 55419 DATE RECEIVED: 08/20/92
CLIENT: Harding Lawson Associates DATE REPORTED: 08/27/92
CLIENT JOB NO.: 11295-017

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

l CERTIFICATE O F ANALYSTIS

Concentration(ug/L)

LAB Ethyl
. # Sample Identification Benzene Toluene Benzene Xylenes
' 1 92082001 31 14 ND<6 150
2 92082002 ND<0.3 ND<0.3 ND<0.3 ND«<0.3
ug/L - parts per billion (ppb)

. Method Detection Limit in Water: 0.3 ug/L

' QAQC Summary:

Daily Standard run at 20ug/L: %Diff 8020 = <15%
MS/MSD Average Recovery = 97%: Duplicate RPD = 2%

Richard Sr >h. D,

Laboratory Manaqg:

cﬂ%{} Hiv

Certfied Laboratones




i Superior Precisiorn Analytical, Inc.

CERTIFICATE O F ANALYSTIS

LABORATORY NO.: 55419 DATE RECEIVED: 08/20/92
CLIENT: Harding Lawson Associates DATE REPORTED: 08/24/92
CLIENT JOB NO.: 11295-017

ANALYSIS FOR TOTAL PETROLEUM HYDROCARBONS
by Modified EPA SW~-846 Method 5030 and 8015

LAB Concentration (ppm)
# Sample Identification Gasoline Range
3 92082003 520
4 92082004 ND<30

ppm - parts per million in air

Minimum Detection Limit for CGasoline in Air: 30 ppm
Concentration of gasoline in air is calculated based on 20 C
and 1 ATM and an assumed molecular weight of hexane.
Reported as volume to volume.

QAQC Summary:

Daily Standard run at 2mg/L: %DIFF Gasoline = <15
MS/MSD Average Recovery =93%: Duplicate RPD = 2%

Richard Srna, Ph.D.

(B N wi gufe

Laborgtory Diregtor

Certified Laboratories




Superior Precisiornt Analytical, Inc.

| Ak 555 Burke, Uit ! o Sant Francisco, Califorma 941240 = @ 15) 4472081 7 fax +15) 821-7123

CERTIFICATE OF ANALYSIS

LABORATORY NO.: 55419 DATE RECEIVED: 08/20/92
CLIENT: Harding Lawson Associates DATE REPORTED: 08/24/92
CLIENT JOB NO.: 11295-017

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

ppb - parts per billion in air

Minimum Detection Limit for Benzene in air = 85 ppb

Minimum Detection Limit for Toluene and Xylenes in air = 250 ppb
Minimum Detection Limit for Ethyl Benzene in air = 65 ppb
Concentration of BTXE in air is calculated based on 20 C and 1 ATM.
Reported as volume to volume.

QAQC Summary:

Daily Standard run at 20ug/L: %DIFF 8020 = <15%
MS/MSD Average Recovery = 98 %: Duplicate RPD = 8%

Richard Srna, Ph.D.

(QJVWJ74wﬂAN@ﬁm¢§7

Laboratory Dirgctor

Certiflied Laborarones

Concentration (ppb)
LAB Ethyl
# Sample Identification Benzene Toluene Benzene Xylenes
3 92082003 6800 92100 630 4600
4 92082004 ND<85 ND<250 ND<65 ND<250




I Superior Precision Analytical, Inc.

P560 Burke, Une . e Sontroreses, Caiformea 94124« i416] 647-2081 / fax 1415) 821-7 123

CERTIFICATE OF ANALYS SIS

LABORATORY NO.: 55420 DATE RECEIVED: 08/20/92
CLIENT: Harding Lawson Associates DATE REPORTED: 08/27/92
CLIENT JOB NO.: 11295-016

ANALYSIS FOR TOTAL PETROLEUM HYDROCARBONS
by Modified EPA SW-B846 Method 5030 and 8015

LAB Concentration (ug/L)
# Sample Identification Gasoline Range
1 92082005 190000

ug/L - parts per billion (ppb)
Method Detection Limit for Gasoline in Water: S0 ug/L
QAQC Summary:

Daily Standard run at 2mg/L: %Diff Gasoline = <15
MS/MSD Recovery = 91%: Duplicate RPD = 4%

Laboratory Manager

A

Cerufied Laboratones




'l Superior Precisiornn Analytical, Inc.

A\

CERTIFICATE OF ANALYSTIS

Y555 Bur--s canrlow son broeerg Califormie 9412+« 4151 4472081 / (41518217123

LABORATORY NO.: 55420 DATE RECEIVED: 08/20/92
' CLIENT: Harding Lawson Associates DATE REPORTED: 08/27/92

CLIENT JOB NO.: 11295-016

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

Concentration(ug/L)

LAB Ethyl
' # Sample Identification Benzene Toluene Benzene
l 1 92082005 14000 24000 2000
. ug/L - parts per billion (ppb)

Method Detection Limit in Water: 0.3 ug/L

QAQC Summary:

Daily Standard run at 20ug/L: %Diff 8020 = <15%
MS/MSD Average Recovery = 100%: Duplicate RPD = 4%

Richa srn h.D.

Laboratory Manager

o)

Q\v"ﬁ’ v

Certified Labararories

Xylenes
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CERTIFICATE CF ANALYGSTIS

LABORATORY NO.: 55608 DATE RECEIVED: 09/30/92
CLIENT: Harding Lawson Associates DATE REPORTED: 10/05/92
CLIENT JOB NO.: 11295-017

ANALYSIS FOR TOTAL PETROLEUM HYDROCARBONS
by Modified EPA SW-846 Method 5030 and 8015

LAB Concentration (ug/L)
# Sample Identification Gasoline Range
1 MW-5 51000

ug/L - parts per billion (ppb)
Method Detection Limit for Gasoline in Water: 50 ug/L
QAQC Summary:

Daily Standard run at 2mg/L: %Diff Gasoline = <15
MS/MSD Recovery = 83%: Duplicate RPD = 0%

Richard Srna, Ph.D.

Cvwr 1 f opon iy

Laboratory Mahager

Certified Laboratories




F™Y Superior Precision Analytical, Inc.
A

1555 Burke, Unit ! = San Frangisco, California 94124 = (415 447-2081 / Fax {4|5i 82! 7

CERTIFICATE OF ANALYGSTIS

LABORATORY NO.: 55608 DATE RECEIVED: 09/30/92
CLIENT: Harding Lawson Associates DATE REPCRTED: 10/05/92

CLIENT JOB NO.: 11295=-017

ANALYSIS FOR BENZENE, TOLUENE, ETHYL BENZENE & XYLENES
by EPA SW-846 Methods 5030 and 8020
' Concentration(ug/L)
LAB Ethyl
# Sample Identification Benzene Toluene Benzene Xylenes
1 MW-5 13000 5900 1400 2600

ug/L - parts per billion (ppb)

Method Detection Limit in Water: 0.3 ug/L

QAQC Summary:

Daily Standard run at 20ug/L: 3%Diff 8020 = <15%
MS/MSD Average Recovery =92%: Duplicate RPD = 4%

Richard Srna, Ph.D.

Q’VWI 2 Koz ﬁ"f

Taboratory Manager’

Certified Laboratories
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