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1. INTRODUCTION

On behalf of Shell Oil Products Company (Shell), Weiss Associates (WA) is presenting the
results of the soil vapor survey data-collected on July #& and 19, 1996 at the subject site. This work
was requested in the letter from Mr. Scott Seefy, Alameda County Health Care Services Agency
{ACHCSA) to Shell Engineer Jeff Granberry, dated January 24, 1996 and further clarified in the
meeting between Shell, WA and ACHCSA on February 22, 1996.

1.1 Objective

Ahe abjective of the soil vaper sarvey was to determine the location and concentration of

petroleum hydrocarbons in vadose zofe-pore air and vadose zone soil and io-tllect soil physical
papameters.

1.2 Scope of Work

The soil vapor survey included:

e  Collecting vapor samples from ten sample locations and soil samples from 3
sample locations;

e  Recording the soil type encountered in 3 sample locations;

e  Submitting the vapor and soil samples to analytical laboratories for analysis;
and,

=  Reporting the results.

1.3 Parties Present

During the performance of the soil vapor survey, the following individuals were onsite either
all or part of the time:

e David Hinton and Paul Fassoth, InterPhase Inc. (InterPhase); and,
e Chuck Headlee, Weiss Associates (WA).

1.4 Sampling Dates.
Juiy 18 aml 19; 1996,
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1.5 Site Location, Depth to Ground Water and Ground Water Gradient

The Shell Service Station is located on the southwest corner of 150th Avenue and Freedom
Avenue in San Leandro, California (Figure 1). The samples were colected. on service station

property and in the sidewalk on the north side of 150th Avenue (Figure 2). The depth to ground

water at the subject site has ranged from 17 to 30 feet below ground surface with a variable gradient
of typically less than 0.001 ft/ft.

2. BORING LOG RESULTS

Lithological logging of soil cores collected from soil sample locations SVS-3, SVS-5 and
SVS-9 indicate that soil below the service station and across 150th avenue to the north consists of
interbedded clays, gravels and clayey sands to the total depth explored. Lithological logs for the

three soil boring locations are included in Appendix A.
w&..r a-n&r Tleasa 3 ¥

3. SOIL VAPOR SAMPLING AND RESULTS

3.1 Sample Locations

Niseteen vapor samples: wens vellosted from the tery.Jocations deplctedin Figure: } One
sample each was collected from SVS-1, SVS- 2, SVS 4, SVS-6, SVS-7 SVS-8 and SVS-10. Vapor
concentration profile samples were collected from SVS-3, SVS-5 and SVS-9.

3.2 Vapor Sampling Method

vapor sémples that were shipped off-site for laboratory analysis.

Both sets of vapor samples were collected by advancing the vapor sampling rod to a
specified depth with a hydraulically powered Geoprobe. InterPhase operated the Geoprobe
equipment and vapor sampling rod. -, JnterPhase followed their standard- vapor sample colection

_procedures to collect vapor samples for on site analysm, The InterPhase sample collection standard

operating procedure is presented in Appendix C. WA collected vapor samples for laboratory
analysis by the following procedure:

3£ RHELaMaVREMIRTR | IARVA [HH 2
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* A Summa canister was connected to the l/4-inch polyethylene tubmg provided by
InterPhase with a three-way-valve and in line vacuum gauge.

¢ The three-way-valve was initially opened to the purge line to remove discreie purge
volumes from the tubing with a 60 ml syringe.

* Upon removing the purge gas, the three-way-valve was closed to the purge line and
opened to the Summa line.

e The Summa sample collection valve was slowly opened while monitoring the in-line
vacuum.

* The Summa canister valve was closed when the vacuum in the line dropped to
approximately 1 inch of mercury.

» After sample collection, the Summa canister was disconnected, labeled and stored for
shipment to the laboratory.

¢ The purge and Summa lines were replaced after collecting each sample to prevent cross
contamination.

3.3 Analytical Laboratery

The vapor samples collected by WA were shipped under chain-of-custody to Air Toxics Ltd.
of Folsom, California for analysis. Vapor samples collected by InterPhase were analyzed on-site by
InterPhase.

3.4 Analytical Methods

Vapor samples collected by WA were analyzed for benzene, toluene, ethylbenzene, and
xylenes by California Air Resources Board Method 410 A and oxygen, carbon dioxide and methane
by ASTM Method D3416. Vapor samples collected by InterPhase were analyzed for methylene
chloride, chloroform, tetrachloroethene, vinyl chloride and total volatile hydrocarbons by InterPhase
Standard Operating Procedure for the Collection and Analysis of Soil Gas Samples. The InterPhase
standard operating procedure is included in Appendix C.

3.5 Analytical Results

The analytical results for vapor samples collected by WA are summarized in Table 1.
Analytical laboratory reports are included in Appendix B. tBgimene was (ﬁ%ﬁﬂ%d mall of the vapor
samiples collected. - The concentration of benzene in soil vapor ranged from 21 parts per billion by
volume (ppbv) in sample SVS-9 at 3 feet below ground surface (bgs) to 7,600 ppbyv in sample SVS-5
at 3 feet bgs. The tltree yapp!r 1 ed from sample logation SVS-5 near the
negthwe ,j,ﬁggmﬁlg (i ;'é;:;- ol o - complé¥ contained the highest
concentrations of benzene in vapﬂ BUOPPDY benzene). Benzene concentrations in
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pore vapor were approXimately an order of magnitude lower in vapor profile samples collected from
sample location SVS-3 near the southwest corner of the UST complex.

The concentration of oxygen in vapor samples ranged from 5.8 percent by volume (pbv) in
sample SVS-5 at 3 feet bgs to 22 pbv in sample SVS-8 at 5 feet bgs. The concentration of carbon
dioxide in vapor samples ranged from 0.046 percent by volume (pbv) in sample SVS-9 at 18 feet bgs
to 23 pbv in sample SVS-5 at 3 feet bgs. The concentration of methane was below laboratory
detection limits in all of the samples collected except SVS-3 at 2 feet bgs and SVS-5 at 3, 13 and 20
feet bgs.

Concentrations of halogenated volatile organic compounds in soil gas samples were below
InterPhase detection limits' in most of the samples collected. Concentrations of xinyl chloride were
detected in shallow vapor samples (<5 feet bgs) from sample locations SVS-3 and SVS-4 16catsd on
the west border of service station property. “The InterPhase soil gas survey results are summarized
and tabulated in the InterPhase report presented in Appendix C.

4. SOIL SAMPLING RESULTS

4.1 Sample Locations

Eight soil boring samples were collected from sample locations SVS-3, SVS-5, and SVS-9.
Seven of these samples were collected for hydrocarbon analysis and eight samples were collected for
percent moisture, pH, particle size distribution, dry bulk density, natural bulk density and fraction of
organic carbon analysis. Please refer to Figure 2 for the sample locations.

4.2 Soil Sampling Method

Soil samples were collected by advancing a 1-inch diameter soil sampling rod using a
hydraulically powered Geoprobe. Soil samples were collected in clean polyethylene terephthalate
tubes. The tubes were immediately cut and sealed with Teflon squares, capped and refrigerated for
transport to the laboratory,

' InterPhase detection limits range from 0.0Tug/l to 1.0 ug/l depending on the compound analyzed. These detection
limits are reported in the Field Sheet/Raw Data section of the Inter Phase Soil Gas Survey Results report
presented in Appendix C.

: Terephthalate liners have a history of no detectable concentrations of chemicals except terephthalate and the liners
are commonly used by the California EPA and Federal EPA for environmental sampling projects.

ISSHELL:04ZMREPORTN: 1968VS. DOC 4
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4.3 Analytical Laboratory

Soil samples were shipped under chain-of-custody to Sequoia Analytical Laboratory of
Redwood City, California for petroleum hydrocarbon, percent moisture, pH, bulk density, particle
size distribution, and fraction of organic carbon analysis. Sequoia Analytical shipped the bulk
density samples to Core Laboratories of Bakersfield, California for geotechnical analysis.

4.4 Analytical Methods

Seven soil samples were analyzed for total petroleum hydrocarbons as gasoline (TPH-G) by
modified EPA Method 8015 and methyl-t-butyl ether (MTBE) benzene, toluene, ethylbenzene and
xylenes (BTEX) by EPA Method 8020. Eight soil samples were analyzed for percent moisture by
EPA Method 160.3, pH by EPA Method 9045, particle size distribution by ASTM Method D422,
fraction of organic carbon by the Walkey-Black method and dry bulk density and natural bulk
density by American Petroleum Institute (APl) RP-40, APl Recommended Practice for Core-
Analysis Procedure, 1960.

4.5 Analytical Results

TPH-G and BTEX analytical results for soil borings samples are presented in Table 2 and
percent moisture, pH, particle size distribution, dry bulk density, natural bulk density and fraction of
organic carbon results are presented in Table 3. Laborafory data sheets are included in Appendix B.
TPH-G, MTBE and BTEX concentrations were below laboratory detection limits in all of the soil
boring samples except SVS-5 at 18-20 ft bgs which contained a TPH-G concentration of 1.1 mg/kg.
The percent moisture in soil samples ranged from 14% in sample SVS-9 at 16-18 ft bgs to 24% in
sample SVS-5 at 4-6 ft bgs. The pH was approximately 9 in all of the soil samples. Soil sample
SVS-3 at 16-18 ft bgs contained the greatest amount of fines (15.89% passing #70 sieve) and soil
sample SVS-5 at 8-10 ft bgs contained the least amount of fines (1.28% passing #70 sieve). Dry
bulk density and natural bulk density ranged from 1.37 gm/cc and 1.84 gm/cc respectively in soil
sample SVS-5 (4-6 ft bgs) to 1.91 gm/cc and 2.22 gm/ce respectively in soil sample SVS-9 (16-18 ft
bgs). The fraction of organic carbon ranged from 0.12% in soil sample SVS-5 at 18-20 ft bgs to
1.2% in soil sample SVS-5 at 4-6 ft bgs.

JEXHELLGAZDREMHTS-] IP65VE DO 5
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5. CONCLUSIONS

Hydrocarbon concentrations in sml vapor were hlghest near the northwest corner of the

servxce station UST complex Soi grfile: gat be Iy drocaske:dpors do pog, ghaw
-attenuation’ in the VlC}niE‘ ke pervi

. o -service-stations  However, vapor concentrations show
vertical attenuation in the vicinity of the north pedestrian walkway on 150th Avenue at sample
location SVS-9. In contrast, hydrocarbon concentrations in soil were below laboratory detection
limits in all of the soil samples collected except for low levels of TPH-G in sample SVS-5 at 18-20 ft
bgs.

The greatest indication of biodegradation was detected in vapor sample SVS-5 at 3 ft bgs
where oxygen is significantly depleted and carbon dioxide and methane concentrations are highest.
Elevated carbon dioxide concentrations were also detected in shallow (<5 ft bgs) soil gas samples
from locations SVS-1, SVS-2, SVS-3, SVS-4 and SVS-10. The depleted oxygen and elevated carbon
dioxide vapor concentrations measured in shallow soil may be due to phytoremediation occurring
within the shallow soil where much larger numbers of bacteria and fungi are likely to occur.

* Vertical attenuation is a decline in vapor concentration in the vertical direction from the depth of the impacted soil
or ground water source to the ground surface.

LISHELLMM2ZREPORTS LI WEVE. DO 6
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Figure 1.

Site Location Map - Shell Service Station WIC #204-6852-1404, 1784 150th Avenue,

San Leandro, California
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Figure 2. Soil Vapor Survey Boring Locations - Shell Service Station WIC #204-6852-1404, 1784 150th Avenue, San Leandro, California
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Table 1. Analytic Results for Vapor Samples - Shell Service Station WIC #204-6852-1404, 1784 - 150th Avenue, San Leandro,

California.
Sample Sample B E T X O, CO, CH,
ID Depth (ft) «————parts per billion by volume (ppbv}—— +——percent by volume——

5VS-1 4 37 130 100 390 18 2.1 <0002
SVS-2 4 50 36 85 150 19 2.8 <0.002
5VS-3 1 410 190 560 660 18 3.8 . <0.002
S$VS-3 2 130 75 350 220" 18 3.0 0.003
SVSs-3 3 230 g4 420 200" 17 54 <0.002
5VS-3 8 20 210 190 340 21 023 <0.002
Svs-3 18 26 61 170 230 20 0.45 0.004
SVS-4 4 140 160 320 230" 15 79 <0.002
SVS-5 3 7,600 1,200 4900 4,500 5.8 23 1.6
SVS-5 13 1,400 55" 260 660™ 21 0.57 0.036
8VS-5dup - 13 1,400 96™ 270 620" N/A N/A N/A
SVS-5 20 2,500 300 570 740 20 0.38 0.039
SV-6 4 180" | 33 180 170" 21 0.066 <0.002
SVS-7 4 25 66 21 70 20 0.049 <0.002
SVS-8 5 180 88 190 330 21 0.057 <(.002
SVS-8dup 5 N/A. N/A N/A N/A 22 0.057 <0.002
SVS-9 3 4| 25 24 230" 21 0.058 <(.002
SVS-9 6.5 150" 68 72 380 21 . 0.099 <0.002
SVS-9 13 360 290 180 220 21 0.056 0.003
SVSs-9 18 320 49 110 70 21 0.046 <0.002
SVS-10 3 110 100 89 430" 19 1.8 <0.002

iof2
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Table 1. Analytic Results for Vapor Samples - Shell Service Station WIC #204-6852-1404, 1784 - 150th Avenue, San Leandro,
California (continued).

Abbreviations: DNotes:

B "= Benzene by Modified California Air Resources Board Method 410A Samples collected on 7/18/96 and 7/19/96 by Weiss Associates and analyzed by Air
E = Ethylbenzene by Modified California Air Resources Board Method 410A Toxics, Folsom, California :

T = Toluene by Modified California Air Resources Board Method 410A

X = Xylenes by Modified California Air Resources Board Method 410A

0, = Oxygen by ASTM Method D3416

CO, = Carbon dioxide by ASTM Method D3416

CH; = Methane by ASTM Method D3416

<n = Not detected at detection limits of n ppby

m = Reported value may be biased due to apparent matrix interferences
N/A = Duplicate sample not analyzed for these compounds

SIEIO0SSY S5I8M
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Table 2. Analytic Results for Soil Samples - Shell Service Station, WIC #204-6852-1404,
1784 - 150th Avenue, San Leandro, California
Depth  TPH-G MTBE B E T X
Sample ID  (feet) € parts per million (mg/kg) >
SVSs-3 16-18 <1.0 .<0.025 <0.005 <0.003 <0.005 <0.0035
SVS-3 4-6 <1.0 <0.025 <0.005 <0.005 < 0.005 <0.005
8-10 <1.0 <0.025 <(0.005 <0.005 <0.005 <0.005
18-20 1.1 <0.025 <0.005 <0.005 <0.005 <0.005
SVS-9 3-5 <1.0 <0.025 <(.005 <0.005 <0.005 <0.005
8-10 <1.0 <0.025 <0.005 <0.005 <0.005 <0.005
16-18 <1.0 <0.025 <0.005 <0.005 <0.005 <0.005
Abbreviations: Notes:
TPH-G = Total petroleum hydrocarbons as gasoline by Samples collected on 7/18/96 and 7/19/96 and analyzed by
Modified EPA Method 8015 : Sequoia Analytical of Redwood City, California.
MTBE = Methyl-t-butyl-ether by EPA Method 8020
B = Benzene by EPA Method 8020
E = Ethylbenzene by EPA Method 8020
T = Toluene by EPA Method 8020
X = Total xylenes by EPA Method 8020
<n = Not detected at laboratory reporting limit of n ppm

JHshellV041 2vreporut | 19842, doc
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Table 3. Analytic Results for Soil Samples - Shell Service Station, WIC #204-6852-1404,
1784 - 150th Avenue, San Leandro, California

Particle Size Dry Bulk Natural Bulk Fraction
Sample Depth Moisture pH Distribution Density Density 0.C.
ID {feet) (%) {pH units) (<70%) (gm/cc) (gm/cc) (%)
SVS§-3 4-6 16 9.0 4.87 1.79 2.11 0.31-
16-18 16 3.8 15.89 1.65 2.04 0.13
SVS-5 4-6 24 3.9 4.1 1.37 1.84 120 o
3-10 24 9.0 1.28 1.42 1.87 1.00
18-20 14 9.2 5.27 1.69 2.07 0.12
SVS-9 3-5 23 9.0 1.79 1.45 1.90 0.98
8-10 21 89 2.44 1.53 1.95 0.43
16-18 14 8.7 4.37 1.91 2.22 0.14
Notes: nhreviations:
Moisture Percent by EPA Method 160.3. Fraction O.C. = Organic Carbon by Walkey Black Method
pH by EPA Method 5045, gm/cc = prams per cubic centimeter
Particle Size Distribution by ASTM Method D422,
Dry Bulk Density by American Petroleum Institute
Recommended Procedure-40.
Natural Bulk Density by American Petroleurn Institute
Recommended Procedure—40,
Samples collected on 7/18/96 and 7/19/96 and analyzed by
Sequoia Analytical of Redwood City, California and
Core Laboratories of Bakersfield, California.
l1ofl
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LITHOLOGIC LOG SVS-3
PD  GRAPHIC
odng - LOG DESCRIPTION
{ppm)
-—0 7 0_DITI F i A A ﬂ[jph,ﬂ[[ /‘.\l?-
- / - LRy L
- / -an':b‘?f‘}qg K/
ul - ,/; -1 [ Foeeie
| /// 5.cﬁ§,,-_n_ g .
w % 7 TPeol S owmily SAND (8P); yellow-
= /A y : brown; 30% gravel, 0.08- 0.12 in.
w 5 é diameter, 10% silt; high K
S
F [ %
c | 'f <—Portland
C:I; I/ cement
- f/ with 3-5%
- _,-’A bentonite
& 10 %
% B /%4 CLAY(CL)
2 | 72
G %
- Z
=z [ 15 é
o % Clayey SILT(ML); olive brown; 5%
-l Y
w f// sand; 5-30% gravel increasing with
o 4‘2 depth; low plasticity
I:I—: _ 20 20 11
i, ¥
o | ANAKRANRNANANE 11
inches radius
—25 o | |
EXPLANATION
¥  Water level during drilling (date) Logged By: Chuck Headlee
h Water level (date) Supervisor: Jim Carmody; CEG 1576
- Contact {dotted where approximate) Drilling Company: Interphase Inc.
—?—7— Uncertain contact License Number: C57-485165
rressess Gradational contact i Dri}:lej: Ejd( Ne;singer
RN Locat £ . 1 Drilling Methed: Geoprobe
oca jan; o re<.:overed drive sample Date Drillsdsigastis 1996
Location of drive sample sealed el BYS ol
LI . . Type of Sampler: Geoprobe Sampler
or ehemicalyansiysis * PID: Photoionization detector
B Cutting sample
K = Estimated hydraulic conductivity
ithographic Log Details - Lithographic Log SV5-3, Shell Service Station WIC# = = h
Lith hic Log Details - Li 5-3, Shell § S C# 204-6852-1404
1784 150th Avenue, San Leandro, California
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LITHOLOGIC LOG SVS-5

pp GRAPHIC
reading

LOG DESCRIPTION

: ); yellow brown;
dense; 30% silt; medium sand;

(FEET)
[

L <«<— Portland

cement CLAY (CL); dark gray; dense;
b with 3-_5% plastic; low K

bentonite

Silty CLAY(CL); light green gray ;
dense; 10% silt; medium plasticity;

|
AR Y

DEPTH BELOW GROUND SURFACE
]

= low K
—20
Il AHNNANA NN 1 [
mches mdias
—25 25—
EXPLANATION
¥  Water level during drilling (date) Logged By: Chuck Headlee
¥ Water level (date} Supervisor: Jim Carmody, CEG 1576
I—— Contact (dotted where approximate) Drilling Company: Interphase Inc.
—?—?— Uncertain contact License Number: C57-606481

Driller: Rick Nessinger

crerrrrrs (Gradati 1 tact
raceone’ contac Drilling Method: Geoprobe

B@WE Location of recovered drive sample Date Drilled: August 16, 1996

Location of drive sample sealed Type of Sampler: Geoprobe Sampler

for chemical analysis PID: Photoionization detector
BRAREE  Cutting sample

K = Estimated hydraulic conductivity

Lithographic Log Details - Lithographic Log SVS§-5, Shell Service Station, WIC#204-6852-1404,
1784 150th Avenue, San Leandro, California
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RAPHI
e DESCRIPTION
o - o teem)’
e L % i
m ﬁ Clay (CL); dark gray; dense; 5-10%
w ’Z/ - silt; medium plasticity; low K
w r—5 7/ i
¢ - % .
L - f - ey
o /-/ <«<—Portland
a B % cement I ettt
= % with 3-5% Bt Silty CLAY(CL); dark brown;
10 /,(/’ bentonite ;. | dense; 10% silt, 1-2% .04"-.08"
() / pummmmems  diameter gravel; low plasticity;
= ;-,"// = ——— gaw low K
= 0 ,// :
£ T % | =
15 é 15 __ Clayey SAND(SF); green; "depse;
=< // dry; 30% clay; 5% .04"-.12" diameter
QO y B gravel; moderate to high K
-
- 7 o
o 7 |
T [ | |
E —20 20—
uJ e - G
@] e ! : ] nJ — |
it himn v ian
25 25— =
EXPLANATION
¥  Water level during drilling (date) Logged By: Chuck Headlee
2 Water level {date) Supervisor: Jim Carmody, CEG 1576
— s Contact (dotted where apprOximate) Drilling Company: Interphase Inc.
—7?—?— Uncertain contact License Number: C57-606481
rersrrees (Gradational contact Dilti I\ET}_{IE{;: EiCk Nessinger
. . rilling Method; Geoprobe
[ toca?on 0: ;e?overed c}rlve sla;nple Date Drilled: July 19, 1996
[ ] ocation of drive sample seale Type of Sampler: Geoprobe Sampler
for chemical analysis PID: Photionization detector
BB Cutting sample
K = Estimated hydraulic conductivity

Lithographic Log Details - Lithographic Log SV5-9, Shell Service Station, WIC#204-6852-1404,
1784 150th Avenue San Leandro, California
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APPENDIX B

LABORATORY ANALYTICAL AND GEOTECHNICAL RESULTS



AIR TOXICS LTD.

SAMPLE NAME: SVS-1 4
ID#: 9607243A-01A

STATE OF CALIFORNIA “LUFT"
{Modified CARB Meathod 410A - Low Level Aromatics in Air)

GC/PID

N ‘Awr.ﬁou.llnrt ' ' Amoﬁhf B

Compound (uG/L) I {ppmv) {uG/L)
Benzene 0.0186 0.037 . 0.12
Tolueneg 0.019 0.10 0.38
Ethy! Benzene D.022 0.13 0.57
Total Xylenes D.022 0.39 1.7

Container Type: 1 Liter Summa Canister
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AIR TOXICS LTD.

SAMPLE NAME: 3V§-2 4
ID#: 9607243A-02A

STATE OF CALIFORNIA "LUFT"
{Modified CARB Method 410A - Low Level Aromatics in Air)

GC/PID

Date of Collecion: 717
Date of Analysis: 7/28/96 '

Det. Limit  Det. Limit

Amount
Compound {ppmv) {uG/L) I {ppmv)
Benzene 0.005 0.017 0.050
Toluene 0.005 0.020 0.085
Ethyt Benzene 0.005 0.023 0.036
Totat Xylenes : 0.005 0.023 0.15
Container Type: 1 Liter Summa Canister
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AIR TOXICS LTD.

SAMPLE NAME: SV§-3 1
ID#: 9607243A-03A

STATE OF CALIFORNIA "LUFT"
{Modified CARB Method 410A - Low Level Aromatics in Air)

GC/PID

Fil ate of 18/9
. Date of Analysis: 7/29/96
Amount

Compound “{ppmv) {uG/L} | {ppmv) {uG/L})
Benzene 6.002 0.007 041 . 1.3
Toluene . 0.002 0.008 0.56 2.1
Ethyl Benzene 0.002 0.009 0.19 0.84
Total Xylenes : 0.002 0.009 0.66 2.9

Container Type: 1 Liter Summa Canister
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AIR TOXICS LTD.

SAMPLE NAME: SVS-3 2
ID#: O607243A-04A

STATE OF CALIFORNIA "LUFT"
{Modified CARB Method 410A - Low Level Aromatics in Air)

GC/PiD

ate of Analysi
Amount

Compound | {(ppmv)
Benzene 0.13
Toluene ' 0.35
Ethyl Benzene 0.075
0.22 M

Total Xylenes

M = Reported value may be biased due to apparent matrix interferences.

Container Type: 1 Liter Summa Canister
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AIR TOXICS LTD.

SAMPLE NAME: SVS-3 3
ID#: 9607243A-05A

STATE OF CALIFORNIA "LUFT"
{Madified CARB Method 410A - Low Level Aromatics in Air)

GC/PID
Det. Limit Amount unt
Compound (ppmv) {ppmv) {uG/L)
Benzene 0.005 0.23 0.75
Toluene 0.005 0.42 1.6
Ethyl Benzene 0.005 0.084 0.37
Total Xylenes 0.005 0.20 M 0.88 M

M = Reported value may be hiased due to apparent matrix interferences.

Container Type: 1 Liter Summa Canister
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AIR TOXICS LTD.

SAMPLE NAME; SV§-3 &
ID#: 9607243A-06A

STATE OF CALIFORNIA "LUFT"
{Modified CARB Method 410A - Low Level Aromatics in Air)

GC/PID

Det. Limit Det. Limit

Campound (ppmv) {uG/L)
Benzenre 0.005 0.016
- Toluene 0.005 0.019
Ethyl Benzene 0.005 0.022
Total Xylenes 0.005 0.022

M = Reported value may be biased due to apparent matrix interferences.

Container Type: 1 Liter Summa Canister
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SAMPLE NAME: SVS-3 18
l ID#: 9607243A-07A
STATE OF CALIFORNIA "LUFT"
l (Modified CARB Method 410A - Low Level Aromatics in Alr)
l GC/PID
l Det. le'it o . - Amount . Amount
Compound {ppmv) {(uG/L}) f (ppmv) (uGJ/L)
Benzene 0.005 0.018 0.026 . 0.084
. Toluene 0.005 0.019 0.17 0.65
Ethyl Benzene 0.005 0.022 0.061 0.27
l Total Xylenes 0.005 0.022 0.23 1.0
' Container Type: 1 Liter Summa Canister
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AIR TOXICS LTD.

SAMPLE NAME: 3V§-4 4
ID4#: 06(7243A-08A

STATE OF CALIFORNIA "LUFT"
{Modified CARB Method 410A - Low Level Aromatics in Air)

GC/PID

Dil. Factor te of Analysis: 7
Amount

Compound {uG/L) | {ppmv) {uG/L)
Benzene 0.017 0.14 0.45
Toluene 0.020 ' 0.32 1.2
Ethyl Benzene 0.023 0.16 . 0.71
Total Xylenes

0.023 028 M 1.2M

M = Reported value may be biased due to apparent matrix interferences.

Container Type: 1 Liter Summa Canister
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AIR TOXICS LTD.

SAMPLE NAME: SVS-5 3%
ID#: 9607243A-09A

STATE OF CALIFORNIA "LUFT"
(Modified CARB Method 410A - Low Leve! Aromatics In Air

GC/PID

Dil. Factor; Date of Analysis: 7/29) :
Det. Limnit Det. Limit Amount Amount
Compound {ppmv) {uG/L} | {ppmv) {uG/L)
Benzene 0.053 0.17 76 . 25
Toluene 0.053 0.20 4.9 19
Ethyl Benzene 0.053 0.23 1.2 5.3
Total Xylenes 0.053 0.23 45M 20M

M = Reported value may be biased due to apparent matrix interferences.

Container Type: 1 Liter Summa Canister
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AIR TOXICS LTD.

SAMPLE NAME: SVS.-5 1%
ID#: 96(07243A-10A

STATE OF CALIFORNIA "LUFT"
(Modified CARB Method 410A - Low Level Aromatics in Air)

GC/PID

Dil. Factor:

Date of Analysis:: 7/29/9¢

Det. Limit

Det. Limi Amount Amount
Compound (ppmv) (uG/L) | {ppmv) {uG/L)
Benzene 0.005 0.0186 14 . 4.5
Toluene 0.005 0.019 0.26 1.0
Ethyl Benzene 0.005 0.022 0.055 M 0.24M
Total Xylenes 0.005 0.022 066 M 29M

M = Reported value may be biased due to apparent matrix interferences.

Container Type: 1 Liter Summa Canister
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AIR TOXICS LTD.

SAMPLE NAME: SVS-5 13' Duplicate
ID#: 9607243A-10AA

STATE OF CALIFORNIA "LUFT"
{Modified CARB Method 410A - Low Level Aromatics in Air)

GC/PID

Fiie Na
Dil. Fa

Compound (ppmv) {uG/L) | {ppmv) {uG/L}
Benzene 0.005 0.016 1.4 4.5
Toluene 0.005 0.019 0.27 1.0
Ethyl Benzene 0.005 0.022 0.096 M 0.42 M
Total Xylenes ' 0.005 0.022 0.62°M 27 M

M = Reported value may be biased due to apparent matrix interferences.

Container Type: 1 Liter Summa Canister
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l SAMPLE NAME: SVS-5 20
' ID#:; 9607243A-11A
STATE OF CALIFORNIA "LUFT"

. {Modified CARB Method 410A - Low Level Aromatics in Air)

l GC/PID

' Det. Limit Det. Limit Amount Amount
Compound {ppmv} (uG/L) | {(ppmv) {uG/L)
Benzene 0.013 0.041 25 8.1

l Toluene 0.013 0.048 0.57 22
Ethyl Benzene ' 0.013 0.056 0.30 1.3
Total Xylenes 0.013 0.056 0.74 . 3.3

' Container Type: 1 Liter Summa Canister
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AIR TOXICS LTD.

SAMPLE NAME: SV5-6 4'
ID#: 9607243A-12A

STATE OF CALIFORNIA "LUFT"
(Modified CARB Mathod 410A - Low Level Aromatics in Air)

GC/PID

File Narr
Dil. Factor: | Date of Analys 96

_ Det. Limit Det. Li Amount Amount
Compound (ppmv) (uG/L) | {ppmv) (uG/L)
Benzene 0.005 0.017 018 M 0.58 M
Toluene 0.005 0.020 0.18 0.69
Ethyl Benzene 0.005 0.023 0.033 0.14

Total Xylenes - 0.005 0.023 017 M 0.7 M

M = Reported value may be biased due to apparent matrix interferences.

Container Type: 1 Liter Summa Canister
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AIR TOXICS LTD.

SAMPLE NAME: SV5.-7 4'
ID#: 9607243A-13A

STATE OF CALIFORNIA “LLUFT"
{Modified CARB Method 410A - Low Level Aromatics in Air)

GC/PID

Dét'. lt ' De't."Lin"\it Amount Amount
Compaound {ppmv) (uG/L) I {ppmv) (uG/L)
Benzene 0.002 0.007 0.025 D.081
Toluene 0.002 0.008 0.021 0.080
Ethyl Benzene 0.002 0.009 0.066 0.28
Total Xylenes 0.002 0.009 0.070 0.31
Container Type: 1 Liter Summa Canister
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AIR TOXICS LTD.

SAMPLE NAME: SVS-8 &
IDi#: 9607243A-14A

STATE OF CALIFORNIA "LUFT"
{(Modified CARB Method 410A - Low Level Aromatics in Air)

GC/PID

Date of Analysis: 7/29/96

Det.Limit  Det. Limit Amount Amount

Compound {ppmv) {uGJ/L) | {ppmv) (uG/L)
Benzene ' 0.002 0.007 0.18 0.68
Toluene 0.002 0.008 0.19 0.73
Ethyl Benzens 0.002 . 0.008 - 0.088 0.39
Total Xylenes 0.002 0.009 G033 M 1.4 M

M = Reported value may be biased due to apparent matrix interferences.

Container Type: 1 Liter Summa Canister
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AIR TOXICS LTD.

SAMPLE NAME: SV5-9 3'
ID#: 9607243A-15A

STATE OF CALIFORNIA "LLUFT"
(Modified CARB Method 410A - Low Level Aromatics in Air)

GC/PID

Det, Limit Det. Limit Amount  Amount

Compound ' (ppmv) (uG/L) ] (ppmv) (UG/L)
Benzene 0.002 0.007 0.021 . - 0.068
Toluene 0.002 0.008 0.024 0.092
Ethyl Benzene 0.002 0.009 0.025 0.11

Total Xylenes , 0.002 0.009 0.23 M 1.0M

M = Reported value may be biased due to apparent matrix interferences.

Container Type: 1 Liter Summa Canister
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AIR TOXICS LTD.

SAMPLE NAME: SVS-9 6.5
IDs 9607243A-16A

STATE OF CALIFORNIA "LUFT"
{Modified CARB Method 410A - Low Level Aromatics in Air)

GC/PID

Det. Limit Det. Limit Amount Amcunt
Compound {ppmv) {uG/L) | (ppmv) {uG/L)
Benzene 0.002 0.007 0.15 M. 0.49 M
Toluene 0.002 0.008 0.072 0.28
Ethyl Benzene 0.002 0.009 0.068 0.30
Total Xylenes 0.002 0.009 0.38 17

M = Reported value may be biased due to apparent matrix interferences.

Contalner Type: 1 Liter Summa Canister
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AIR TOXICS LTD.

SAMPLE NAME: §VS-¢ 13
H#: 9607243A-17A

STATE OF CALIFORNIA "LUFT"
(Modified CARB Method 410A - Low Level Aromatics in Air)

GC/PID

- Amount Amoun.t: -

Compound {ppmv) {(uGiL) | (PPmV) (uG/L)
Benzene 0.005 0.017 0.36 . 1.2
Taluene ' 0.005 0.020 0.18 0.69
Ethyl Benzene 0.005 0.023 0.29 1.3
Total Xylenes -~ 0.005 0.023 0.22 0.97

Container Type: 1 Liter Summa Canister
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AIR TOXICS LTD.

SAMPLE NAME: SVS-9 18
ID#: 9607243A-18A

STATE OF CALIFORNIA "LUFT"
{Modified CARB Method 410A - Low Level Aromatics in Air)

GC/PID

" Det. Limit

Amount Amount
Compound {ppmv) (uG/L) | {(ppmv) (uG/L)
Benzene 0.002 0.007 0.32 1.0
Toluene 0.002 0.008 6.11 0.42
Ethyl Benzene 0.002 0.009 0.049 0.22
Total Xylenes 0.002 0.009 0.070 0.31

Container Type: 1 Liter Summa Canister
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AIR TOXICS LTD.

SAMPLE NAME: SVS-10 3
ID#: 9607243A-19A

STATE OF CALIFORNIA "LUFT"

(Modified CARB Method 410A - Low Level Aromatics in Air)

- GC/PID

Det. Limit

Date of Analysi

7129/96

‘Amount

Amount
Compound (ppmv) | (ppmv) {uG/L)
Benzene 0.002 0.1 0.38
Toluene 0.002 0.089 0.34
Ethyl Benzene 0.002 0.10 0.44
Total Xylenes 0.002 0.43 M 1.9M

M = Reported value may be biased due to apparent matrix interferences.

Container Type: 1 Liter Summa Canister
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AIR TOXICS LTD.

SAMPLE NAME: Method Spike
ID#: 9607243A-20A

STATE OF CALIFORNIA "LUFT"

(Modified CARBE Method 410A - Low Level Aromatics in Air)

72005

GC/PID

o NA©

100 L Date of Analysis: 7/29/9¢
Det. Limit Det. Limit
Compound {ppmv) (uG/L) | % Recovery
Benzene 0.001 0.003 ‘ 115
Toluene 0.001 0.004 119
Ethyl Benzensa 0.001 0.004 125
Total Xylenes 0.001 0.004 114
Container Type: NA
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AIR TOXICS LTD.

SAMPLE NAME: Lab Blank
ID#: 9607243A-21A

STATE OF CALIFORNIA "LUFT"
{Modified CARB Method 410A - Low Level Aromatics in Air}

GC/PID

Det.Limit Dt Limit

Amount
Compound (ppmv) {uG/L} | (ppmv) {uG/L)
Benzene 0.001 0.003 Not Detected Not Detected
Toluene 0.001 0.004 Not Detected Not Detected
Ethyl Benzene 0.001 0.004 Not Detected Not Detected
Total Xylenes 0.001 0.004 Not Detected Not Detected

Container Type: NA
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AIR TOXICS LTD.

A S
AN ENVIRONMENTAL ANALYTICAL LABOBATORY

CHAIN-OF—CUSTODY RECORD ™

3

180 BLUE RAVINE ROAD, SUITE B
FOLSOM, CA 95630-4719
(216) 985-1000 FAX: (916) 985-1020

097849 N
--Page of __
Contact Person Tf-’m Fo H:r Prolect mfo Turn Around Time:
Company. Neiss A‘S";OCA G 7’7("‘5 PO.# E/on'nal - |
Address Cty%‘-'_'“ismte _C_‘BZmM Project # gl- OQ‘LI—{X)'? [ Rush . g %
Phon{fm) 450 (01 10 FAX o) 547 Project Name Specify if *
Collected By: Signature C‘JLA// ,ﬁ@& : v | | . "
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7/} ‘ ’ CQ‘? j_ C;N‘J ~30
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Relinquished By: (Signature} Date/Tima Received By: (Signature) Date/Time m‘*q " ‘
| Veoll (lenspesm ATL 2\{/ ms "
ong Ciistody Sealsintact? Nork Order:# .
ceen | Yes No(None N/A Jicwdoh |
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AIR TOXICS LTD. N '_ ) | " 180 BLUE RAVINE ROAD, SUITE B

FOLSOM, CA 95630-4719

- AM ENVIRONMENTAL ANALYTICAL LABORATORY : C o ' (916) 985-1000 FAX: (916) 985-1020
N¢ 007848
CHAIN'OF CUSTODY RECORD _ Page z of?’
Contact Persoh": Tona Fo, u'f' . _ e — Pro|ect info: B { Turn Around Time:
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Collected By: signature S o B . | S ,
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SV5-10 3" 17 i30| Biex, O, , €05 CHy | -30
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Recewedﬁy Slgnature) DatefT ime S
Relinquished By: (Signature) Date/Tirme Received By: (Signature) Date/Time “ E
el Amecrons dn Yo oo | :
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AIR TOXICS LTD.

SAMPLE NAME: SVS§-1 &4
ID#: 9607243B-01A

Atmospheric Gases by Modified ASTM D-3416 |
GC/TCD/FID

Compound Det. Limit {%) . Amount (%)
Oxygen 0.020 18
Methane 0.002 - Not Detected
Carbon Dioxide - 0.002 2.1

Container Type: 1 Liter Summa Canister
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AIR TOXICS LTD.

SAMPLE NAME: SVS-2 4
IDs#: 9607243B-02A

Atmospheric Gases by Medified ASTM D-3416
GC/TCD/FID

Compound Det. Limit (%) Ameount (%)
Oxygen ) 0.021 19
Methane 0.002 Not Detected

Carbon Dioxide 0.002 ’ 2.8

Container Type: 1 Liter Summa Canister
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AIR TOXICS LTD.

SAMPLE NAME: SV§-3 I'
ID#: 9607243B-03A

Atmospheric Gases by Modified ASTM D-3416
GC_IT CD/FID

Compound Det. Limit (%) Amount (%)
Oxygen 0.021 18
Methane 0.002 Not Detected
Carbon Dioxide 0.002 ' 3.8

Container Type: 1 Liter Summa Canister
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AIR TOXICS LTD.

SAMPLE NAME: SVS-3 2
ID#: 9607243B-04A

Atmaospheric Gases by Modified ASTM D-3416
GC/TCD/FID

Compound Det. Limit (%) Amount (%)
Oxygen 0.021 18
Methane 0.002 0.003
Carbon Dioxide 0.002 3.0

Container Type: 1 Liter Summa Canister
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AIR TOXICS LTD.

SAMPLE NAME: SVS-3 ¥
ID#: 9607243B-05A

Atmospheric Gases by Modified ASTM D-3416
GC/TCD/FID

Compound Det. Limit (%) Amount (%)
Oxygen 0.021 17
Methane 0.002 Not Detected

Carbon Dioxide 0.002 5.4

Container Type: 1 Liter Summa Canister
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AIR TOXICS LTD.

SAMPLE NAME: SVS-3 8
ID#; 9607243B-06A

Atmospheric Gases by Modified ASTM D-3416
GC/TCO/FID

Compound Det. Limit (%) Amount (%)
Oxygen _ 0.020 21
Methane 0.002 Not Detected
Carhon Dioxide 0.002 0.23

Container Type: 1 Liter Summa Canister
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AIR TOXICS LTD.

SAMPLE NAME: S5VS-3 18
ID#: 9607243B-07A

Atmospheric Gases by Modified ASTM D-3416
‘ GC/TCD/FID

Compound Det. Limit {55) Amount (%)
Oxygen 0.020 20
Methane 0.002 0.004
Carbon Dioxide 0.002 0.45

Container Type: 1 Liter Summa Canister
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AIR TOXICS LTD.

SAMPLE NAME: SVS-4 4'
ID#: 9607243B-08A

Atmospheric Gases by Modified ASTM D-3416
GC/TCD/FID

Compound Det. Limit (%) Amount (%)
Oxygen 0.021 15
Methane 0.002 Not Detected
Carbon Dioxide 0.002 7.9

Container Type: 1 Liter Summa Canister
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AIR TOXICS LTD.

SAMPLE NAME: SVS-3 3
ID#: 9607243B-09A

Atmospheric Gases by Modified ASTM D-3416
GC/TCD/FID

Compound Det. Limit (%) . Amount (%)
Oxygen : 0.021 5.8
Methane 0.002 1.6
Carbon Dioxide 0.002 23

Container Type: 1 Liter Summa Canister
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AIR TOXICS LTD.

SAMPLE NAME: SVS-5 13
ID#: 9607243B-10A

Atmospheric Gases by Modified ASTM D-3416
GC/TCD/FID

Compound Det. Limit (%) Amount (%)
Oxygen 0.020 21
Methane 0.002 0.036
Carben Dioxide 0.002 0.57

Container Type: 1 Liter Summa Canister
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AIR TOXICS LTD.

SAMPLE NAME: SVS-3 20
ID#: 9607243B-11A

Atmospheric Gases by Modified ASTM D-3416
GC/TCD/FID.

ate of Analysis: 7/25/36

Compound Det. Limit (%) Amount (%)
Oxygen 0.020 20
Methane ' 0.002 0.039
Carbon Dioxide 0.002 0.38

Container Type: 1 Liter Summa Canister
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AIR TOXICS LTD.

SAMPLE NAME: SVS-6 4
ID#: 9607243B-12A

Atmospheric Gases by Modified ASTM D-3416
GC/TCD/FID

Compound Det. Limit (%) Amount (%)
Oxygen 0.021 21
Methane 0.002 Not Detected
Carbon Dioxide 0.002 0.066

Container Type: 1 Liter Summa Canister
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AIR TOXICS LTD.

SAMPLE NAME: SVS-74'
ID#: 9607243B-13A

Atmospheric Gases by Modified ASTM D-3416
GC/TCD/FID

Compound Det. Limit (%) Amount (%)
Oxygen : 0.021 20
Methane 0.002 Not Detected
Carbon Dioxide 0.002 0.049

Container Type: 1 Liter Summa Canister
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AIR TOXICS LTD.

SAMPLE NAME: SVS-§ &
ID#: 9607243B-14A

Atmospheric Gases by Modified ASTM D-3416
GC/TCD/FID

Compound Det. Limit {%) Amount (%)
Oxygen 0.021 21
Methane 0.002 Not Detected
Carbon Dioxide 0.002 0.057

Container Type: 1 Liter Summa Canister
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AIR TOXICS LTD.

SAMPLE NAME: SVS-8 5 Duplicate
ID#: 9607243B-14AA

Atmospheric Gases by Modified ASTM D-3416
GC/TCD/FID

Compound Det. Limit (%) Amount (%)
Oxygen 0.021 22
Methane 0.002 Not Detected
Carbon Dioxide 0.002 0.057

Container Type: 1 Liter Summa Canister
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AIR TOXICS LTD.

SAMPLE NAME: SVS-9 3'
ID#: 9607243B-15A

Atmospheric Gases by Modified ASTM D-3416
GC/TCD/FID

Compound Det. Limit (%) Amount (%)
Oxygen 0.021 21
Methane 0.002 Not Detected
Carbon Dioxide 0.002 0.058

Container Type: 1 Liter Summa Canister
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AIR TOXICS LTD.

SAMPLE NAME: 5VS-9 6.5
ID#: 9607243B-16A

Atmospheric Gases by Modified ASTM D-3416
GC/TCD/FID

Compound ' Det. Limit (%) Amount (%)
Oxygen 0.021 21
Methane 0.002 Not Detected
Carbon Dioxide 0.002 - 0.099

Container Type: 1 Liter Summa Canister
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AIR TOXICS LTD.

SAMPLE NAME: SVS-9 13
IDé: 9607243B-17A

Atmospheric Gases by Modified ASTM D-3416
GC/TCD/FID

Compound Det. Limit (%) o Amount (%)
Oxygen D.021 21
Methane 0.002 0.003
Carbon Dioxide 0.002 0.056

Container Type: 1 Liter Summa Canister
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AIR TOXICS LTD.

SAMPLE NAME: SVS-¢ 18
ID#: 9607243B-18A

Atmospheric Gases by Modified ASTM D-3416
GC/TCD/FID

Compound Det. Limit (%} Amount (%)
Oxygen 0.021 2i
Methane 0.002 Not Detected
Carbon Dioxide 0.002 0.046

Container Type: 1 Liter Summa Canister
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AIR TOXICS LTD.

SAMPLE NAME: SVS-10 3'
ID#: 9607243B-19A

Atmospheric Gases by Modified ASTM D-3416
GC/TCD/FID

Compound Det. Limit {%) Amount (%)
Oxygen 0.021 19
Methane 0.002 Naot Detected
Carbon Dioxide 0.002 1.8

Container Type: 1 Liter Summa Canister
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AIR TOXICS LTD.

SAMPLE NAME: Methed Spike
ID#: 9607243B-20A

Atmospheric Gases by Modified ASTM D-3416
GC/TCD/FID

Compound Det. Limit (%) % Recovery
Oxygen 0.010 99
Methane 0.001 g ' 99
Carbon Dioxide 0.001 93

Container Type: NA
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AIR TOXICS LTD.

SAMPLE NAME: Lab Blank
ID#: 9607243B-21A

Atmospheric Gases by Modified ASTM D-3416
GC/TCD/FID

Date of Afalysis: 725/

Compound Det. Limit (%) Amount (%)
Oxygen 0.010 Not Detected
Methane 0.001 Not Detected
Carbon Dioxide 0.001 Not Detected

Container Type: NA
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180 BLUE RAVINE ROAD, SUITE B
AIR TOXICS LTD' FOLSOM, CA 95630-4719
AN ENVIRONMENTAL ANALYTICAL LABORATORY (916) 985-1000 FAX: (916) 985-1020
CHA N¢ 007849
IN"OF"‘CUSTODY RECORD Page J__ of __
Contact Person Tor FUJ LLT | Project info: Turn Around Time:
Company [0&5 ) TQ 3450 CALE'JJP/‘-) PO.# Qﬁormal
Address - City State _C‘ﬂap Project # g [-04TL-007 L] Rush i
Phong(512) ‘/50 Lo FAX /520) 54‘7" ) Project Name ; Spectly
Collected By: Signature QL/—(/
Il'?)b Field Sample I.D. Date & Time 7 Analyses Requested i?:;if'ter Pn-.;?:at:re / Va:::: 2
o | SUS- | 4" |7/e  joco BTEX 0, Lo, CHy 30 | ot AT
cu | <SS -2 4" 7kl jp3o [RTex” 0. Co, Cly so |- oA Y
B VR N L 7Y /A 'RTF\‘ n..) (0 ~a | - 35 F
etn |SUS =3 2l D)t 1005 | BTEr o) ey clly 3o |- DbEF Y
csn | SVS -2 30 Lofighh 1110 [ BYex o, r;,o,,,; qu 30 |- | oy
or |SUS- B R' Ll jo00 | BT, N ) 3e |-) | 0%
o1 | SYS- D R |9/, 1250 Emix) Dy (O T30 |- 0%
o | Sus-4 gt ﬁ:é/% 1905 | BYEX, 0y il 30 |- ek
Gr I SYS- 5 R 7/! /‘% /430 HTF)( Oq , L0 ¢ ] CHy “30 |- /f{éﬁ
s | SVS -5 3/ 7//8/% S BTN Or , CO, . CAlY 30 |-t |o%%
Izquigz By: ﬂg%zmm) DatefTime int Name MNotes: /
Fdlinquished By: (Signature) Daleﬂm%%%
Relinquished By: (Signature) Dute/Tima Raceived By: (Signature) Date/Time
4‘0:{ Lospgrpors A'TL. /ZH‘AL ,’Z(b
Lab Shipper Nama ArBill#~ " OpenedBy.: - Date/Time ~ Temp. (°C} . ‘Condition  Cuslpdy Seals Inlact? “Work Order #
e | ups (2463 5712 ouss coof] g Yoslit 2| _pmpir | ewen | Yes No@eneona [ g g 09 4 82
Only

Form 1293 rev. 08



'ﬁ;«ch

AIR TOXICS LTD. tBLUE AV POAD ST
AN ENYIRONMENTAL ANALYTICAL LABORATORY (916) 985-1000 FAX: (916) 985-1020
- N? 007848
CHAIN-OF-CUSTODY RECORD Page Z_ of L=
Contact Person ﬂm Fo, u-f Project info: Turn Around Time:
Company A4S AJSOudﬁJ _ P.O. # Smal
Address MM City WState LA zip 9468 | pProject # 31-0422- DOY O Rush ‘
Phone (\5”9_} 450 (1o FAX :jéég fl’-’( 7 — 8645 Project Name Specily
Collected By: Signature ____ '
ll‘?)b Field Sample 1.D. Date & Time Analyses Requested clizi':fler Pr?:isnsal:re ! Va::cigl
‘:’\ﬁ* SUS-S 20 |7/Bjdb ssus| BIEX, 0, (O, CNy e | - oSy
Svs =G 4! 12))4/46 ok30 | BTEX, Ov, CO, CNy 28 | -1 L0k
A | qvs-2  H' |5udj% eus| BTex, 04 COsy CHy 29 | -1 0%
wr | SYS-3 51 Lolidf Rl BIEX, Op €0, (lﬂu 29 -1 uo#
sn | SR 30 lo0g)0k 09s0| BIEY, 07 (D -85 -0 L5
wrn | SVSBY 6! |ohehl 1630 | BIEX, 0O, ) (O, Hu ~3e |-l |40k
o | Svs-4q 3! 7(//55/‘1 1120 hTF’\{ Ozf (Hu -30 | =) e
e | Svs-Q &' | ol Brex, O, Coz, ) 20 |- [10%%
M gvs- 10, 3" | 3] Biex. O, . col" CHu ~30 |- L0
s <’ o
ished r6) DatefTi e Print Nama f9 ‘ Notes: /,
Guished By |Signatura) D.’ImTZ 0 Received By: (Signalure) Date/Time e
Ralinquished By: (Signature}  Date/ Tima Received By: (Signalure) Dale/Time
Sl dmecorsd g Yotfi (21
. Shipper Name Air Bill #, - OpenedBy.  Dale/Tima . :Temp. (*C) _ Condilion  Custody Seals Intacl? Work Order #
522' UpPs zau3nzosoeeot | ge | Thifutus| Avejor| ooy | Yes No va |96 072438
Only

Form t203 rev 06



' Sequoia 680 Chesapeake Drive Redwood City, CA 94063  (415) 364-9600 FAX (415) 364-9233
404 N. Wiget Lane Walnut Creek, CA 94598 {510) 988-9600 FAX (510) 988-9673

v Analytical 819 Striker Avenue, Suite 8 Sacramento, CA 95834 (916} 921-9600 FAX (316) 921-0100
.eiss Associates

5500 Shellmound

eryville, CA 94608
ention: Tom Fojut

Project: Shell 1784 150th Ave, S.Leahd

ll Enclosed are the results from samples received at Sequoia Analytical on July 25, 1996.
e requested analyses are listed below:

MPLE # SAMPLE DESCRIPTION DATE COLLECTED TEST METHOD
9807E85 -01 SOLID, S5VS-34-6 07/18/96 . Fraction Qrganic Carbon
'0?E85 -01 SOLID,  SV8-34-6 07/18/96 Moisture, Percent
9607E85 -1 SOLID,  SV5-34-6 07/18/96 pH
'D?EBS -01 SOLID, SVS-346 07/18/96 PSD.SA Particle Size Distri
9607E85 -01 SQLID, 5v8-346 07/18/96 TPGBMS Purgeable TPH/BTEX
07E85 -01 SOLID, SVS8-34-6 07/18/96 Bulk Density
07E85 02 SOUD, SVS-316-18 | 07/18/96 Fraction Crganic Carbon
iOTEBS 02 SOLID, §v§-31s8-18 07/18/96 Moisture, Percent
07E85 -02 SOLID, §VS-316-18 07/18/96 "pH
!OTEBS -02 SOLID, SVS-3 16-18 _ 07/18/96 PSDSA Particle Size Distri
07EB5 02 S0LIb, SVvS-316-18 07/18/96 TPGBMS Purgeabie TPH/BTEX
9607E8B5 02 SOLID, 8VS8-316-18 07/18/96 Bulk Density
lo7Ees 03 SOLID,  SVS-54-6 07/18/96 Fraction Organic Carbon
9607E85 -03 | SOLID, SVvS-54-6 07/18/96 Moisture, Percent
'OTEBS -03 SOLID, Sv6-546 07/18/96 pH
9607E85 -03 SOLID, SV$-54-6 07/18/96 PSDSA Particle Size Distri
'OTESS 03 SOLID, 8VS8-54-6 07/18/96 TPGBMS Purgeable TPH/BTEX
07E85 -03 SOLID, SV8-54-6 07/18/96 Bulk Density
iOTE85 04 SOLID,  SVS-58-10 07/18/96 ' Fraction Qrganic Carbon
N7E85 -04 SOLID, 5vs-58-10 07/18/96 Moisture, Percent
IDTEBS -04 SOLID,  SVS5-58-10 07/18/96 pH
SEQUOIA ANALYTICAL




Sequoia 680 Chesapeake Drive Redwood City, CA 94063  (415) 364-9600 FAX (415) 364-9233
404 N. Wiget Lane Walnut Creek, CA 94598 (510) 988-9600 FAX (510) 988.9673

w Analytical 819 Striker Avenue, Suite B Sacramento, CA 95834 (916) 921-9600 FAX (916) 921-0100

SAMPLE # SAMPLE DESCRIPTION DATE COLLECTED TEST METHOD

lO?EBE 04 SOLID, SVv38-58-10 07/18/96 PSDSA Particle Size Distri
507E85 -04 SOLID, SVS-58-10 07/18/96 TPGBMS Purgeable TPH/BTEX
EU?EBS 04 SOLID, SVS8-58-10 07/18/96 Bulk Density
O7EBS -05 SOLID, 8VS551820 07/18/96 Fraction Organic Carbon
tO7E85 -05 SOLID, SVS-518-20 07/18/96 Moisture, Percent
07E85 -05 SOUID, 8vS8-518-20 07/18/96 pH
!07585 -05 SOLID, SVS518-20 07/18/96 PSDSA Particle Size Distr
lsoﬂsss 05 SOUD,  SV§-518-20 07/18/96 TPGBMS Purgeable TPH/BTEX
9607EBS -05 SOouD, 8v8s518-20 07/18/96 Bulk Density
ISO?EBS -06 SOLID, 8V8935 07/19/96 Fraction Organic Carbon
9607E85 -06 SOLID, S$V§8935 07/19/96 Moisture, Percent
}mEas -06 SOLID, 'SV5-935 07/19/96 pH
' 9607ES5 -06 SOLID, $§VS$-935 07/19/96 PSDSA Particle Size Distri
07E85 06 SOLID, S$VS5-935 07/19/96 TPGBMS Purgeable TPH/BTEX
07E85 08 SOLID, SV5-935 07/19/96 Bulk Density
iOTEBE -07 - SOLID, $8VS-9s8-10 07/19/96 Fraction Organic Carbon
O7VES85 -07 SOLID,  SvS-98-10 07/19/96 ' Moisture, Percent
EO?EBS 07 SOLID, SVS-98-10 07/19/96 pH
07E85 -0;!' SOLID, SvS5-98-10 _ 07/19/96 PSDSA Particle Size Distri
9607E85 -07 SOLID, 8VS-98-10 07/19/96 TPGBMS Purgeable TPH/BTEX
'507585 07 SOLID, $VS-98-10 07/19/96 Bulk Density
S607E85 -08 SOLID, §VS-916-18 07/19/95 Fraction Organic Carbon
‘O?ESS 08 SOLID, SV8-916-18 07/19/96 Moisture, Percent
9607E85 -08 SOLID, SVS-916-18 07/19/96 pH
07E85 -08 SOLID, 8VS-916-18 | 07/19/96 PSDSA Particle Size Distri
SEQUOIA ANALYTICAL




Sequoia 680 Chesapeake Drive " Redwood City, CA 94063 {415} 364-9600 FAX (415) 364-9133
404 N. Wiget Lane Walnut Creek, CA 94598 (510} 988-9600 FAX (510) 988-9673

w Analytical 819 Striker Avenue, Suite 8 Sacramento, CA 95834 (916} 921-9600 FAX (916) 921-0100

AMPLE # SAMPLE DESCRIPTION DATE COLLECTED | TEST METHOD

07E85 -08 SOLID, SvS-916-18 07/19/96 TPGBMS Purgeable TPH/BTEX

07E85 -08 SOLID, SVS-916-18 07/19/96 Bulk Density

- U N R e

iease cantact me if you have any questions. In the meantime, thank you for the opportunity to work with you on
S project. :

lry truly yours,
QUOIA ANALYTICAL

jke Grt;giory
ject Manager




l Sequoia 680 Chesapeake Drive Redwood City, CA 94063  (415) 364-9600 FAX (415) 364-9233
404 N. Wiget Lane Walnut Creek, CA 94598  (510) 988-9600 FAX (510) 988-9673

v Analytical 819 Striker Avenue, Suite 8 Sacramento, _CA 95834 (916) 921.9600 FAX (916) 921-0100

+ Weiss Associates Client Proj. ID:  Shell 1784 150th Ave, §.Leand Sampled: 07/18/96
gh500 Shellmound Received: 07/25/96
Fmeryville, CA 94508 Lab Proj. ID: 9607E85 Analyzed: see below

Attention: Reported: 08/08/96

Tom Fojut

LABORATORY ANALYSIS
l\nalyte Units Date Detection Sample
Analyzed Limit Results
b No: 9607E85-01
Sample Desc : SOLID,SVS-3 4-6
I Bulk Density mg/L Attached
Fraction Organic Carbon % 07/30/96 0.029 0.31
Monsture, Percent % 07/29/96 1.0 16
pH Units 07/26/96 N/A 9.0
tﬁb No: 9807E85-02
ampie Desc : SOLID,SVS-3 16-18
Bulk Density mg/L Attached
Fraction Organic Carbon % 07/30/96 0.033 0.13
Mmsture, Percent % 07/29/96 ‘ 1.0 .18
pH Units 07/26/96 N/A 8.8
Is‘ab No: 9607E85-03
ample Desc : SOLID,SVS-5 4-6
Bulk Density mg/L Attached
Fraction Organic Carbon % 07/30/96 0.10 1.2
Mo:sture, Percent % 07/29/96 1.0 ‘24
pH Units 07/26/96 N/A 8.9
klb No: 9607E85-04
ample Desc : SOLID,SVS-5 8-10
Bulk Density mg/L Attached
Fraction Organic Carbon % 07/30/96 0.10 1.0
Moisture, Percent % 07/29/96 1.0 24

l pH pH Units 07/26/96 N/A . 9.0
!:ytes reported as N.D. were not present above the stated limit of detection.

QUOIA ANALYTICAL - ELAP #1210

» -

ke Gregory
oject Manager Page:




l ‘ Sequoia 680 Chesapeake Drive Redwood City, CA 94063  (415) 364-9600 FAX (415) 364.9233
404 N. Wiget Lane Walnut Creek, CA 94598 (510 988-9600 FAX (510} 988-9671

w Analytical B19 Striker Avenue, Suite 8 Sacramento, CA 95834 [916) 921-9600 FAX (916} 921-0100

aiss Associates Client Proj. ID:  Shell 1784 150th Ave, S.Leand Sampled: 07 /18/96
a>00 Shellmound Received: 07/25/96
meryville, CA 94608 Lab Proj. ID: 9607E85 Analyzed: see below

| Attention: Reported: 08/08/96

Tom Fojut

LABORATORY ANALYSIS
l\nalyte Units Date Detection Sample
Analyzed Limit Results
!ab No; 9607E85-05
ampie Desc : SOLID,SVS-5 18-20
Bulk Density mg/L Attached
Fraction Organic Carbon % : 07/30/96 0.025 : 0.12
Moisture, Percent % 07/29/96 1.0 14
pH pH Units 07/26/96 N/A 9.2

ytes reported as N.D, were not present above the stated limit of detection.

QUOIA ANALYTICAL - ELAP #1210

’
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ke Gregory
ject Manager _ : Page:




. Sequoia 630 Chesapeake Drive Redwood City, CA 94063 (415) 364-9600 FAX (415) 364-9233
404 N. Wiget Lane Walnut Creek, CA 94598 {510) 988-9600 FAX (510) 988-9673

w Analytical 819 Striker Avenue, Suite 8  Sacramento, CA 95834 916) 921.9600 FAX (916) 921-0100

Wheiss Associates Client Proj. ID:  Shell 1784 150th Ave, S.Leand Sampled: 07,/19/96
mR500 Shellmound Received: 07/25/96

meryville, CA 94608 Lab Proj. ID: 9607E85 Analyzed: see below
Tom Fojut Reported: 08 /08/96

LABORATORY ANALYSIS
lnalyte Units Date Detection Sample
Analyzed Limit Results
!ab No: 9607E85-06
ample Desc : SOLID,5VS-9 3-5
I Bulk Density ‘mg/L Attached
Fraction Organic Carbon % 07/30/96 0.10 0.98
Moisture, Percent % 07/29/96 1.0 23
pH pH Units 07/26/96 N/A 9.0
!ab No: 9607EB5-07
ample Desc : SOLID,SVS-9 8-10
l Bulk Density mg/L Attached
Fraction Organic Carbon % 07/30/96 0.050 0.43
) Moisture, Percent % 07/29/96 1.0 21
pH pH Units 07/26/96 N/A 8.9
!ab No: 9607EB5-08
ample Desc : SOLID,SVS-9 16-18
Bulk Density mg/L Attached
Fraction Organic Carbon % 07/30/96 0.029 0.14
Moisture, Percent % 07/29/96 1.0 14
pH pH Units 07/26/96 N/A 8.7

lytes reported as N.D. were not present above the stated limit of detection,

QUOIA ANALYTICAL - ELAP #1210

N O ER R EE m Wm

e Gregory

ject Manager . Page: 3




l Sequoia 680 Chesapeake Drive Redwood City, CA 94063 {415) 364-9600 FAX (415) 364-9233
404 N, Wiget Lane Walnut Creek, CA 94598 (510) 988-9600 FAX (510) 988-9673

w Analytical 819 Striker Avenue, Suite 8 Sacramento, CA 95834 {316) 921-9600 FAX (916) 921-0100

Weiss Associates

Client Proj. ID:  Shell 1784 150th Ave, S.Leand Sampled: 07 /18/36

500 Shellmound Sample Descript: SVS-3 4-6 Received: 07 /25/96
meryville, CA 94608 Matrix: SOLID
Analysis Method: D422 Analyzed: 08/02/96

Lab Number: 9607E85-01 Reported: 08/08/96

: Attention: Tom Fojut

Particle Size Distribution

‘ieve Number % Distribution Weight Retained
(@)

i iieeeereaaaaas 2279 19.71
i 13.61 11.77

.................... 13.39 11.58

12 e 2158 18.64
6 e 288 0 . 2.49
1 7.26 iiiieieieeaans 6.28
0 e 6.03 .22
A0 e 318 2.75
L e L 2.77
C e 1.25 i 1.08
an e 8 7 4.21

Analytes reported as N.D. were not present above the stated limit of detection.

EQUOIAANALYTICAL - ELAP #1210

\

Mike Gregory
':rject Manager Page:

&b



SeqUOia 680 Chesapeake Drive Redwaod City, CA 94063 (415) 364-9600 _ FAX (415) 364.9233
404 N. Wiget Lane - Walnut Creek, CA 94598 (510) 988-9600 FAX (510) 988-9671

w An alytIC al 819 Striker Avenue, Suite 8 Sacramento, CA 95834 (916) 921-3600 FAX (216) 921-0100

eiss Associates Client Proj. ID: Shell 1784 150th Ave, S Leand Sampled: 07/18/96
wb500 Shelimound Sample Descript: SVS-3 4-6 Received: 07/25/96
fmeryville, CA 94508 Matrix: SOLID Extracted: 07 /26/96

Analysis Method: 8015Mod /8020 Analyzed: 07 /27 /96

ttention: Tom Fojut Lab Number: 9607E85-01 Reported: 08/08/96

strument ID: GCHP18
Total Purgeable Petroleum Hydrocarbons (TPPH) with BTEX and MTBE

'lnalyte Detection Limit Sample Results
mg/Kg mg/Kg
PPH as Gas 1.0 N.D
ﬁethyi t-Butyl Ether 0.025 N.D
enzene 0.0050 N.D
Toluene ‘ 0.0050 N.D
thyl Benzene 0.0050 N.D
ylenes (Total) 0.6050 N.D
hromatogram Pattern:
urrogates Control Limits % % Recovery
rifluorotoluene 70 130 88

Analytes reported as N.D. were not present above the stated limit of detection.

kQUOIA ANALYTICAL - ELAP #1210

\

Mike Gregory
'oject Manager Page:




l Sequoia 680 Chesapeake Drive Redwood City, CA 94063  (415) 364:9600  FAX (415) 364.9233
404 N. Wiget Lane Walnut Creek, CA 94598 {510) 98E8-9600 FAX (510) 988-9673

v Analytical 819 Striker Avenue, Suite 8 Sacramento, CA 95834 (916) 921-9600 FAX (916) 92i-0100

Client Proj. ID:  Shell 1784 150th Ave, S.Leand Sampied: 07 /18/96
500 Shellmound Sample Descript: SVS-3 16-18 Received: 07 /25/96
Fmeryville. CA 94608 Matrix: SOLID
Analysis Method: D422
Lab Number: 9607E85-02

Analyzed: 08/02/96
Reported: 08/08/96

Particle Size Distribution

% Distribution Weight Retained
(@)
L S 0 1.62
L 8.16 = e 5.58
- 1237 el et 8.64
12 e reeaaaa 1949 13.33
16 o iiieessaeseecaaaas 398 2.72
20 e e eeaaas 899 e 6.15
30 e iiaeaaas 766 e 5.24
40 e eiseaeeaaas S B20 e 3.56
S0 e ieaaa 13.24 - 9.06
0 2668 0 e 1.82
pan e erearsesaaaean 168,89 . 10.87
Anatytes reported as N.D. were not present above the stated limit of detection.
'EQUOIA ANALYTICAL - ELAP #1210
Mike Gregory
'oject Manager Page:




| Sequoia 680 Chesapeake Drive Redwood City, CA 94063 (415) 364-9600 FAX (415) 364-9233
404 N. Wiget Lane . Walnut Creek, CA 94558 (510) 988-9600 FAX (510) 988-9673

v Analytical 819 Striker Avenue, Suite 8 Sacramento, CA 95834 (916) 921-9600 FAX {916) 921-0100
eiss Associates Client Proj. ID:  Shell 1784 150th Ave, S.Leand Sampled: 07/18/96

ESOO Shellmound Sample Descript: SVS-3 16-18 Received: 07/25/96

meryville, CA 94608 Matrix: SOLID Extracted: 07/26/96
Analysis Method: 8015Mod /8020 Analyzed: 07/27/96

ttention: Tom Fojut Lab Number: 9607EBS-02 Reported: 08/08/96

C Batch Number: GCO72696BTEXEXB
strument |D; GCHP18

Total Purgeable Petroleum Hydrocarbons (TPPH) with BTEX and MTBE

lAnalyte Detection Limit - Sample Results
. mg/Kg mg/Kg
iTPPH as Gas 1.0 N.D
methyl t-Butyl Ether 0.025 N.D
enzeneg 0.0050 N.D
Toluene 0.0050 N.D
thyl Benzene (.0050 N.D
ylenes (Total) 0.0050 N.D
hromatogram Pattern:
urrogates Control Limits % % Recovery
rifluorotoluens 70 130 84

Analytes reported as N.D. were not present above the stated limit of detection.

lEQUOIAANALYTICAL - ELAP #1210

2

Mike Gregory
ioject Manager Page: 7




' SequOia 680 Chesapeake Drive Redwood City, CA 94063 (415) 364-9600 FAX (415) 364-9233
404 N, Wiget Lane Walnut Creek, CA 94598 (510) 988-9600 FAX (510) 988.9473

v Analytical 819 Striker Avenue, Suite 8 Sacramento, CA 95834 (916) 921-9600 FAX (916) 921-0100

Weiss Associates Client Proj. ID:  Shell 1784 150th Ave, 5.Leand Sampled: 07/18/96

g500 Shellmound Sample Descript: SV5-5 4-6 Received: 07/25/96
zmeryville, CA 94608 Matrix: SOLID
Analysis Method: D422 Analyzed: 08/02/96

Lab Number: 9607E85-03 Reported: 08/08/96

Attention: Tom Fojut

r

Particle Size Distribution

tieve Number % Distribution Weight Retained
- (@

.................... 34.40 45.59

.................... 21.84 28.94
e 12,39 e 16.42
12 e e 1109 14.70
6 e . 3.27
L 377 e 4.99
0 i esseseeiariaann 413 5.56
40 O S 1.95 e 2.58
L 2581 i 3.33
Y 129 1.71
an e 4.10 .. 5.43

4nalytes reported as N.D. were not present above the stated lirnit of detection.

'EQUOIA ANALYTICAL - ELAP #1210

\

Mike Gregory
loject Manager Page:




404 M. Wiget Lane Walnut Creek, CA 94598 (510) 988-9600 FAX {510) 988-9673

l Sequoi a 680 Chesapeake Drive Redwood City, CA 54063  (415) 364.9600 FAX (415) 364-9233
w Analytical 819 Striker Avenue, Suite 8  Sacramento, CA 95834 {916) 921-9600 FAX (916) 921-0100

eiss Associates Client Proj. ID:  Shell 1784 150th Ave, S.Leand Sampled: 07/18/96
25500 Shellmound Sample Descript: SVS-5 4-6 Received: 07 /25/96
fmeryville, CA 94608 Matrix: SOLID Extracted: 07 /26/96

: Analysis Method: 8015Mod /8020 Analyzed: 07/27/96

ttention: Tom Fojut Lab Number: 9607E85-03 Reported: 08/08/96

Istrument ID: GCHF18 _
Total Purgeable Petroleum Hydrocarbons (TPPH) with BTEX and MTBE

'E\nalyle Detection Limit Sample Results
- mg/Kg mg/Kg
TPPH as Gas ' 1.0 N.D
wethyl t-Butyl Ether 0.025 N.D
enzene 0.0050 N.D
Toluene 0.0050 N.D
thyl Benzene : 0.0050 N.D
iyienes {Total) 0.0050 N.D
hromatogram Pattern:
urrogates Control Limits % % Recovery
rifluorotoluene 70 130 86

Analytes reported as N.D. were not present above the stated limit of detection,

EQUOIA ANALYTICAL - ELAP #1210

Mike Gregory
i:ject Manager Page:

£




' SequOia 680 Chesapeake Drive Redwood City, CA 24063 (418) 364-9600 FAX (415) 364-9233
404 N, Wiget Lane Walnut Creek, CA 94598 (510} 988-9600 FAX (510) 988-9673

w Analytical 819 Striker Avenue, Suite 8 Sacramento, CA 95834 [916) 921-9600 FAX (916) 921-0100

Weiss Associates Client Proj. ID:  Shell 1784 150th Ave, S.Leand Sampled: 07/18/96
28500 Shellmound Sample Descript: SV5-58-10 Received: 07/25/96
"meryvilie. CA 94608 Matrix: SOLID

Analysis Method: D422 Analyzed: 08/02/96

Attention: Tom Fojut

§

Lab Number: 9607E85-04 Reported: 08/08/96

Particle Size Distribution

ieve Number : % Distribution Weight Retained
(9)
.................... 57.78 45.30
.................... 14.36 11.26
.................... 8.69 6.82
2 e 668 ...l 5.24
8 e 210 L 1.65
L 390 : 3.08
0 e 260 e 2.04
L 0.92 0.72
L 120 0.94
0 e 047 e 0.37
= 1 128 Ll 1.00

- R N N . N AW A

Analytes reported as N.D. were not present above the stated limit of detection.

QUOIAANALYTICAL - ELAP #1210

Y

Mike Gregory
'oject Manager _ _ Page: 10




l SequOia 680 Chesapeake Drive Redwood City, CA 94063 (415) 364-9600 FAX (415) 364-9133
404 N. Wiget Lane Walnut Creek, CA 94598 {510) 988-9600 FAX (510) 988-9673

w Analytical 819 Striker Avenue, Suite 8 Sacramento, CA 95834 (916) 921-9600 FAX (916) 921-0100

: Weiss Associates Client Proj. ID: Shell 1784 150th Ave, S.Leand Sampled: 07/19/96
iab500 Shellmound Sampie Descript: SVS5-83-5 Received: 07/25/96
Fmeryville. CA 945608 Matrix: SOLID

Analysis Method: D422 Analyzed: 08/02/96

Lab Number: 9607E85-06 Reported: 08/08/96

: Attention: Tom Fojut

I

Particle Size Distribution

tieve Number % Distribution Weight Retained
(@

E : e, 81.01 e 76.71
.................... 12.45 15.65

.................... 7.17 9.01

12 et 6.74 = e 8.47

7 1.54 ... e 1.83
L 279 e 3.46

o fheeaeeaeaiiies 270 e 3.39
40 e e 139 e 1.75
EO .................... 1.58 1.99
¢ 0.89 1.12

- 1 3 1.79 225

Analytes reported as N.D, were not present above the stated limit of detection.

IEQUOIA ANALYTICAL - ELAP #1210

|

Mike Gregory
'oject Manager Page:




l Sequoia 680 Chesapeake Drive Redwood City, CA 94063  {415) 364-9600 FAX (415) 364-9233
404 N. Wiget Lane - Walnut Creek, CA 94598 {510) 988-9600 FAX (510) 988-9573

v Analytical 819 Striker Avenue, Suite 8 Sacramento, CA 95834 {216) 921-9600 FAX (916) 921-0100

piss Associales Client Proj. ID:  Shell 1784 150th Ave, S.Leand Sampled: 07 /18/96
ab500 Shellmound Sample Descript: SVS-5 18-20 Received: 07/25/96
meryville, CA 94608 Matrix; SOLID Extracted: 07/26/96

Analysis Method: 8015Mod /8020

Analyzed: 07/27/96
Lab Number: 9607EB5-05

Reported: 08/08/96

ttention: Tom Fojut

C :
'strument iD: GCHP18
Total Purgeable Petroleurmn Hydrocarbons (TPPH) with BTEX and MTBE

lt\nalyte Detection Limit Sample Results
mg/Kg mg/Kg
PPHasGas i 1.0 e 1.1
&ethyf t-Butyl Ether 0.025 N.D.
enzene 0.0050 N.D.
Toluene : 0.0050 N.D.
thyl Benzene 0.0050 N.D.
ylenes (Total) 0.0050 N.D.
hromatogram Pattern: ... e ierarareeaaens Ce-C12
urrogates Control Limits % % Recovery
rifluorotoluene 70 130 a8

Analytes reported as N.D. were not present above the stated limit of detection.

tQUOIAANALYTICAL - ELAP #1210

\

Mike Gregory
'oject Manager Page: 13




l Sequoia 680 Chesapeake Drive Redwood City, CA 94063 (415) 364.9600 FAX (415) 364-9233
_ 404 N. Wiget Lane Walnut Creek, CA 94598 {510) 988-9600 FAX {510) 988.9673
v Analytlcal 819 Striker Avenue, Suite 8  Sacramento, CA 95834 {916) 921-9600 FAX {916) 921-0100

i Weiss Associates Client Proj. ID:  Shell 1784 150th Ave, S.Leand Sampled: G7/18/96

ab500 Shellmound Sample Descript: SVS-5 18-20 Received: 07/25/96
meryville, CA 94608 Matrix: SOLID
Analysis Method: D422 Analyzed: 08/02/96

: Attention: Tom Fojut Lab Number: 9607E85-05 Reported; 08/08/96

Particle Size Distribution

‘ieve Number % Distribution Weight Retained
. (g)
.................... 23.57 26.67
.................... 15.74 17.81
.................... 12.46 14.10
12 i eereaeas 15.81 e 17.66
- 257 i 2,91
1 B.B7 iiiieenieaaens 6.42
1 839 ... e eaaaaneas - 9.49
40 e eeeeaeas b 3 L 3.91
1 5.66 i 6.41
0 i reeneaeas L 11 3 1 1.82
- 10 5.27 i ierareeaneaeaeas 5.96
dnalytes reported as N.D. were not present above the stated limit of detection.
EQUOIA ANALYTICAL - ELAP #1210
Mike Gregory :
i)ject Manager Page: 12



. SequOia 680 Chesapeake Drive Redwood City, CA 94063 (415) 364-9600 FAX (415) 364-5233
404 N. Wiget Lane Walnut Creek, CA 94598 (510) 988-9600 FAX (510) 988.9673

v Analytical B19 Striker Avenue, Suite 8 Sacramento, CA 95834 (916) 921-9600 FAX (916) 921-Gt00

Weiss Associates Client Proj. ID: Shell 1784 150th Ave, S.Leand Sampled: 07 /18/96
@500 Shelimound Sample Descript: SVS-58-10 Received: 07/25/96
;‘meryville, CA 94608 Matrix: SOLID Extracted: 07/26,/96

Analysis Method: 8015Mod/8020 Analyzed: 07 /27 /96

Lab Number: 9607E85-04 Reported: 08/08/96

Attention: Tom Fojut

Ecrument ID: GCHF18
Total Purgeable Petroleum Hydrocarbons (TPPH) with BTEX and MTBE

lnalyte Detection Limit Sample Results
mg/Kg mg/Kg
PPH as Gas 1.0 N.D.
glethyl t-Butyl Ether 0.025 N.D.
enzene : 0.0050 N.D.
Toluene 0.0050 N.O.
thyl Benzene 0.0050 N.D.
iy!enes (Total) 0.0050 N.D.
hromatagram Pattern:
urrogates Control Limits % % Recovery
'riﬂuorotoluene 70 130 82

Analytes reported as N.D. were not present above the stated limit of detection.

tQUOIA ANALYTICAL - ELAP #1210

\ A

Mike Gregory
'Dject Manager ~ Page: 11




l Sequ()ia 680 Chesapeake Drive Redwood City, CA 94063 {415) 364-9600 _FAX (415} 364-9233
404 N, Wiget Lane Walnut Creek, CA 94598 {510) 988-9600 FAX (510) 988-9673

. w Ana]_ytical 819 Striker Avenue, Suite 8  Sacramento, CA 95834 (916} 921-9600 FAX {918} 921.0100

Welss Associates .Client Proj. ID: Shell 1784 150th Ave, S.Leand Sampied: 07/19/96
@ab500 Shellmound Sample Descript; $VS-9 3-5 _ Received: 07/25/96
Fmeryville, CA 94608 Matrix: SOLID Extracted: 07/26/96

Analysis Method: 8015Mod /8020 Analyzed: 07/27/96

Attention: Tom Fojut Lab Number: 96807E85-06 Reported: 08/08/96

Eirument ID: GCHP18 .
Total Purgeable Petroleum Hydrocarbons (TPPH) with BTEX and MTBE

llnaly!e Detection Limit Sample Results
_ mg/Kg mg/Kg

PPH as Gas 1.0 N.D.
ethyt t-Butyl Ether 0.025 N.D.
enzene 0.0050 N.D.

Toluene 0.0050 N.D.
thyl Benzene 0.0050 N.D.
ylenes (Total) 0.0050 N.D.
hromatogram Pattern:

urrogates Control Limits % % Recovery
rifluorotoluene 70 130 91

Analytes reported as N.D. were not present above the stated limit of detection.

'Eouom ANALYTICAL - ELAP #1210

|

Mike Gregory
‘oject Manager Page: 15




Sequoia 680 Chesapeake Drive Redwood City, CA 94063 (415) 364-9600 FAX (415) 364-9233
404 N. Wiget Lane Walnut Creek, CA 94598 (510) 988-9600 FAX (510) 988-9673

w Analytical 819 Striker Avenue, Suite 8 Sacramento, CA 95834 (916) 921-9600 FAX (916} 921-0100

eiss Associates Client Proj. ID:  Shell 1784 150th Ave, S.Leand Sampled: 07/19/96

aw5500 Shellmound Sample Descript: SVS-98-10 Received: 07/25/96
meryville, CA 94608 Matrix: SOLID
Analysis Method: D422 Analyzed: 08/02/96

ttention: Tom Fojut Lab Number: 96807E85-07 Reported: 08/08/96

Particle Size Distribution

'Sieve Number % Distribution Weight Retained
(@)

.................... 67.98 91.02

.................... 8.09 10.83

L 606 ... 8.12
12 §.70 e 7.63
16 e 130 .. 1.74
20 e 252 e 3.38
30 238 e 3.19
40 e 1.26 e 1.69

Analytes reported as N.D. were not present above the stated limit of detection.

IEQUOIA ANALYTICAL - ELAP #1210

\

Mike Gregory
i'oject Manager Page:




' Sequoia
' ¥ Analytical

404 M. Wiget Lane

Woeiss Associates
i 500 Shelimound
meryville, CA 94608

Client Proj. ID:
Matrix: SOLID

Tom Fojut

: Attention:

Etrument ID: GCHP18

680 Chesapeake Drive

819 Striker Avenue, Suite 8

Shell 1784 150th Ave, S.L.eand
Sample Descript; SVS-98-10

Redwood City, CA 94063
Walnut Creek, CA 94598
Sacramento, CA 95834

Analysis Method: 8015Mod /8020
Lab Number: 9607E85-07

(415) 364-9600
(510) 988-9600
(916) 921-9600

Sampled: 07/19/56
Received: 07,/25/96
Extracted: 07/26/96
Analyzed: 07 /27 /96
Reported: 08/08/96

FAX {415) 364-9233
FAX (510) 988-9673
FAX (916) 921-0100

Total Purgeable Petroleum Hydrocarbons (TPPH) with BTEX and MTBE

‘naly‘te

!{-"PH as Gas
ethyl t-Butyl Ether
enzene

Toluene

thyl Benzene
ylenes (Total)
hromatogram Pattern:

: urrogates
rifluorotoluensa

Analytes reported as N.D. were not present above the stated limit of detection.

EQUOIAANALYTICAL - ELAP #1210

\ A

Vike Gregory

I;vject Manager

Detection Limit
mg/Kg

1.0
0.025
0.0050
0.0050 -
0.0050
0.0050

Control Limits %
70 130

Sample Results
mg/Kg

£LLZZZ
oooLuLo

% Recovery
B8

Page:




SeqUOia 680 Chesapeake Drive Redwood City, CA 94063 (415} 364-9600 FAX (415) 364-9223
404 N. Wiget Lane Walnut Creek, CA 94598 {510) 988-9600 FAX {510) 988-9673

w Analytical 819 Striker Avenue, Suite 8  Sacramento, CA 95834 (916) 921-9600 FAX {916) 921-0100

eiss Associates Client Proj. ID:  Shell 1784 150th Ave, S.Leand Sampled: 07/19/96

& 5500 Shelimound Sample Descript: SVS-2 16-18 Received: 07 /25/96
lEmeryviIIe, CA 94808 Matrix: SOLID _

Analysis Method: D422 ' Analyzed: 08/02 /96

Attention: Tom Fojut Lab Number: 9607E85-08

'C Batch Number: INOB0296D42200A

Reported: 08/08/96

Particle Size Distribution

.Sieve Number % Distribution Weight( R)etainecl
' g

- 3856 0 . 42.94
6 e 1094 L 12.18
8 e 8.32 e 9.26
12 e, 1144 12.47
16 L e 206 0 e 2.29
20 e 589 e 6.56
30 799 e B.90
40 T, e 231 e 2.57
50 e 5.42 e 6.04
£ 2689 0 e 3.00
pan e 437 e . 4.87

Analytes reported as N.D. were not present above the stated limit of detection.

'EQUOIAANALYTICAL - ELAP #1210

.

Mike Gregory
'roject Manager Page:




I Sequoia
l ¥ Analytical

404 N, Wiget Lane

Client Prgj. 1D:

Weiss Associates

2k500 Shellmound

meryville, CA 94608 Matrix: SOLID

Attention: Tom Fojut

| 8

rumant 1D; GCHP18

680 Chesapeake Drive

819 Striker Avenue, Suite 8

Redwood City, CA 94063
Walnut Creek, CA 94598
Sacramento, CA 95834

Shell 1784 150th Ave, S.Leand
Sample Descript: SVS-9 16-18

Analysis Method: 8015Mod /8020 -
Lab Number: 9607E85-08

(415} 364-9600
(510) 988-9500
(916) 921-9600

FAX (415) 364-9233
FAX (5t0) 988.9673
FAX (916) 921-0100

Sampled: 07,/19/96
Received: 07/25/96
Extracted: 07 /26/96
Analyzed: 07/27/96
Reported: 08,/08/96

Total Purgeable Petroleum Hydrocarbons (TPPH) with BTEX and MTBE

llnalyte

PPH as Gas

%Iethyl t-Butyl Ether

enzene
Toluene

thyl Benzene
ylenes (Total)
hromatogram Pattern:

urrogates
rifluorotoluene

Analytes reported as N.D. were not present above the stated limit of detection.

touom ANALYTICAL - ELAP #1210

|\

Mike Gregory
Ioject Manager

Detection Limit
mg/Kg

1.0
0.025
0.0050
0.0050
0.0050
0.0050

Control Limits %
70 130

Sample Results
mg/Kg

LELZZELZ
ooonoo

% Recovery '
BY

Page:




SequOia 680 Chesapeake Drive Redwood City, CA 94063 (415) 364-9600 FAX (415) 364-9233
404 N, Wiget Lane Walnut Creek, CA 94598 {5t0) 988-9600 FAX (510} 988-9673

v Analytical 819 Striker Avenue, Suite 8 Sacramento, CA 95834 {916) 921-9600 FAX (916} 521-0100

S Ave. & Lean
5500 Shellmound

Emeryville, CA 94608
Attention: Tom Faojut - 9607E85  -01-08 Reported: Aug 7, 199

QUALITY CONTROL DATA REPORT

Analyte: pH Total Solids Fractional Organic

Carbon

QC Batch: INO72696904500A  INO72995160300A  ING73096WALKODA
Analy. Method: EPA 9045 EPA 160.3 Walkey-Black

Prep Method: N.A, N.A, N.A,
Analyst: J. Clark N. Le J. Clark
Duplicate :

Sample #: 9607F02-01 SB07ESS-08 9B07E85-06
Prepared Date: 7/26/96 7/29/96 7/30/96
Analyzed Date: 7/26/96 - 7/28/96 7/30/96

instrument .D.#: MANUAL MANUAL MANUAL
Sample
Concentration: 8.4 86 0.98
Dup. Sample
Concentration: 83 86 0.98
RPD: 1.2 0.0 0.0
RPD Limit: 0-20 0-20 0-20

SEQUOIA ANALYTICAL

Project Manager ** RPD = Relative % Difference SB07ES5.WAA <1>




Sequoia
&P Analytical

FAX (415) 364.9233
FAX (510) 988-9673
FAX (916) 921-0100

Redwood City, CA 94063
Walnut Creek, CA 94598
Sacramento, CA 95834

{415) 364-9600
{510) 988-9600
(916) 921-9600

630 Chesapeake Drive
404 N, Wiget Lane
819 Striker Avenue, Suite §

piss & Associates
500 Shellmound

meryville, CA 94608
ttention: Tom Fojut

Client Project ID:  Shell 1784 150th Ave., S. Leand.
Matrix: Solid

Work Order #: 9607E85 -01-08 Aug 7, 1995

QUALITY CONTROL DATA REPORT

Analyte: Benzene Toluene Ethyl Xylenes
Benzene
QC Batch#: GCO72696BTEXEXE GCO72696BTEXEXE GCO72696BTEXEXB GCU72696BTEXEXB
Analy. Method: EPA 8020 EPA 8020 EFA 8020 EPA 8020
Prep. Method: EPA 5030 EPA 5030 EPA 5030 EPA 5030
Analyst: M. Oite M. Otte M. Otte M. Otte
MS/MSD #:  Gos07Ce6-02 G9607CIE-02 G9607Co6-02 G9607C96-02
Sample Conc.: N.D. N.D. N.D. N.D.
Prepared Date: 7/26/96 7/26/96 7/26/96 7/26/96
Analyzed Date: 7/26/96 7/26/96 7/26/96 ' 7/26/98
Instrument L.D.#: GCHP1 GCHP1 GCHP1 GCHP1
Conc. Spiked: 0.20 mg/kg 0.20 ma/kg 0.20 mg/kg 0.60 mg/kg
Result: 0.16 0.15 0.15 0.47
MS 2% Recovery: 80 75 75 78
Dup. Result: 0.15 0.15 0.12 0.47
MSD % Recov.: 75 75 60 78
' RPD: 65 0.0 22 0.0
RPD Limit; 0-25 0-25 0-25 0-25

LCS #: GBLKO72696BS GBLKO72606BS  GBLKO72696B5 GBLK072696BS
' Prepared Date: 7/26/96 7/26/96 7/26/96. 7/26/96
Analyzed Date; 7/26/96 7/26/96 7/26/96 7/26/96
Instrument 1.D.#: GCHP1 GCHPY GCHP1 GCHP1
l Conc. Spiked:  0.20 mg/kg 0.20 mg/kg 0.20 mg/kg 0.60 mg/kg
LCS Result: 0.20 D.18 0.18 0.54
LCS % Recov.: 100 80 g0 80
MS/MSD 60-140 60-140 60-140 60-140
LCS 70-130 70-130 70-130 70-130
Control Limits
Please Note:
The LCS is a control sample of known, interferent-free matrix that is analyzed using the same reagents,
SEQUOIA ANALYTICAL preparation, and analytical methods employed for the samples. The matrix spike is an aliquot of sample

Mike Gregory
Project Manager

fortified with known quantities of specific compounds and subjected to the entire analytical procedure. If
the recovery of analytes from the matrix spike does net fall within specified control limits due to matrix

interference, the LCS recovery is to be used 1o validate the batch.

** MS = Matrix Spike, MSD=MS Duplicate, RPD = Relative % Difference 9607EB5.WAA <2>

£3
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CORE LLABORATORIES

GEOTECHNICAL ANALYSIS RESULTS

SEQUOIA ANALYTICAL
SA PROJECT NO. 9607E85

CL FILE 57111-096211

PERFORMED BY:
CORE LABORATORIES
3430 UnicorN RoOAD

BakersFieLp, CA 93308

(805) 392-8600

FrnaL REPORT PRESENTED
AugusT 6, 1996




ll ]g]ﬂl;[llg ENVIRONMENTAL TESTING SERVICES

Sequoia Analytical | CL File No. 57111-96211
SA Work Order : 9607E85 ,

Geotechnical Analysis Results

Sample Bulk Density Description
1D
Dry Naturatl
gm/cc gm/cc
SVS-3 4-6° 1.79 2.11 Clay dk gry vf-pbl sand v silty
SVS-3 16-18° 1.65 2.04 Sand gry vfgr v silty v clay
SVS-5 4-6° 1.37 1.84 Clay dk gry v silty
SVs-5 8-10° 1.42 1.87 Clay dk gry v siity
SVs-5 18-20° 1.69 2.07 S$i1t gry vfgr sand v clay
SVYS5-9 3-5° 1.45 1.90 Clay dk gry v silty
SVS5-9 8-10° 1.563 : 1.85 Clay gry vf-vcgr sand v silty
SVs-9 16-18° 1.81 2.22 Silt gry vf-mgr sand v clay

Analyses were performed as deseribed in API RP-40, API Recommended Practice for Core-Analysis Procedure, 1960.

Care Laboratories, Inc.
3430 Unicorn Road. Bakersfield, California $3308. (805) 392-8600, Fax (805) 392-0824
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APPENDIX C

INTERPHASE SOIL GAS SURVEY REPORT AND STANDARD OPERATING
PROCEDURES



INTERPHASE

WEISS AS SOCI ATES ENVIRONMENTAL CHEMISTRY SPECIALISTS
5500 Shellmound Street

Emeryville, California 94608

Attention: Mr. Tom Fojut

Tuly 23, 1996

SOIL GAS SURVEY RESULTS e
hell-Service Station h .
Emeryville, California__—
Project #: 9634 (WIC # 204-6852-1404)

Dear Mr. Fojut:

InterPhase is pleased to submit the results of the soil gas survey conducted at the Shell
Service Station located at 1784 150" Avenue in-Emeryilte, California on July 18 & 19,
1996. Our analytical services and data package have been completed in accordance with
InterPhase’s Standard Operating Procedures, which are based on the Los Angeles
Reglonal Water Quality Control Board (LARWQCB) guidelines for actwe soil gas
1nvest1gat10ns under the Well Investigation Program (WIP).

Included in the submittals are the Quality Control Summary Sheets, the Data Summary
Results Table and copies of the field sheets which document the raw analytical results, the
complete analyte list and the practical quantitation limit (PQL) for each compound in each
analysis.

Nineteen soil gas samples and one duplicate soil gas sample were collected and analyzed
for this project. Vapor sampling depths ranged from 1 to 20 feet below ground surface
(BGS). Five of the target analytes for this soil gas survey were detected in excess of their
PQL in one or more samples analyzed. The detected analytes included methylene chloride
{CH,CL), chloroform {CHCI;), tetrachloroethene (PCE), vinyl chloride and total volatile
hydrocarbons (TVH) in the C4 to Co range. The Data Summary Results Table presents
these compounds and the concentrations at which they were detected. Measurements of
uncertainty in the analytical results are presented in the Quality Control Summary Sheets.

Additionally, InterPhase personnel collected seven soil samples at this site. Sampling
depths ranged from 4 to 20 feet BGS. Soil samples were given to Weiss Associates on-
site representative.

If you have any questions regarding the results, please call me at (800) 457-3300. We
appreciate the opportunity to have worked with you on this project and look forward to
working with you in the future.

Sincerely,
InterPhase Environmental, Inc.

Sotr

Scott A. Norris
Senior Chemist

Enclosures

11558 SORRENTC VALLEY ROAD
SAN DIEGO - CA 92121
619-481.2200 800-457-3300
FAX 619-481+1855




Page | of 2
SOIL GAS SAMPLE RESULTS SUMMARY
SITE NAME: Shell Service Station, San Leandro, California (Project 9634)
LAB NAME: InterPhase Environmental, Inc.
DATE: July 18, 1996
duplicate
Sample 1D: SVS-1  SVS-2  SVS8-3  §SVS-3  8VS-3  SVS-3 SVS-3 SVS4  SVS-5  §VES . 8VS-5  SVS-5
Sampling Depth (ft): 4 4 ] 2 3 8 18 4 3 13 13 20

(pg/l) (ng/L) (ug/L)

(ng/L) (ug/L) (ng/L} (ug/L) (ng/L) {pg/L) (ng/L) (ne/l) (ng/l)

methylene chloride (CH;Cl,) ND ND 1.4B
chloroform (CHCI,) ND ND 0.020
tetrachloroethene (PCE) ND 0.010 ND
vinyl chloride ND ND - 49
TVH (C4-Cyq) ND ND 43

ND ND /4B ND 39 ND ND ND ND
ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND
12 1.4 ND ND 1.8 ND ND ND ND
ND 22 ND ND ND ND ND ND ND

pg/L: micrograms per liter

Note: undetected compounds not listed

B : below cahibration range

ND: not detected above Practicle Quantitation Limit

A’f &ﬂz%},ﬁt ust” oc;[z 7 Aeota

.'TL.,H‘,‘:-PL; \C-«- /6{-7 Cl.uov[q';'fj
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SOIL GAS SAMPLE RESULTS SUMMARY

SITE NAME: Shell Service Station, San Leandre, California (Project 9634)
LAB NAME: InterPhase Environmental, Inc.
DATE: July 19, 1996

Sample ID: SVS-6  SVS-8  SVS-7  SVS9 SVS9 SVS9 SVS9 SVS-10
Sampling Depth (ft): 4 5 4 3 6.5 13 18 3
(ppl)  (ugl)  (ug/l)  (ugl)  (upl)  (ugl)  (ue/l)  (pe/l)

methylene chloride (CH,Cl,) ND ND ND ND ND ND ND 1.6
chloroform (CHCl;) ND ND ND ND ND ND ND ND
tetrachloroethene (PCE) ND ND ND ND ND ND ND ND
vinyl chloride ND ND ND ND ND ND ND ND
TVH (C4-Cy) ND ND ND ND ND ND ND ND

pg/L: micrograms per liter

Note: undetected compounds not listed

B below calibration range

ND: not detected above Practicle Quantitation Limit

Page 2 of 2



QUALITY CONTROL SUMMARY

Date: July 18, 1996
Project #: 9634
Chemist : David Hinton

Machine ID: Phase ¢ MID-POINT CALIBRATION CHECK LCS |
Supply Source: Chem Service Calibration Information and Detector Response Laboratery Control Sample
COLUMN STDconc Injection 1 mean ACC | Actual ACC
DETECTOR ITYPE/SERIAL # pg/l. | pL | area rf rf %Dif | RGE | pg/lL | pL area rf % Dif | RGE
CFC-11 ECD ' DB-624/1213537 .05 200 173053 17305 16410(.© 5% 25%| 0.04212 | 200 144517 17155 5%} ~30%
CH;Cl; ECD DB-624/1213537 22.06 | 200 137385 31 o33 7% 15%]| 20,42 | 200 132299 32 3%|. 28%
1,1-DCA ECD DB-624/1213537 2543 | 200 102531 20 19 8%} 15%]| 20.675 | 200 66497 16 -14%| . 20%
CHCl; ECD DB-624/1213337 045 | 200 211406 2157 2374 9%1 - 15%| 0.3946 | 200 183610 2327 2% 20%
1,1,1-TCA ECD DB-624/1213537 00765 | 200 197622 12916 13940 7%} 15%]| 00631 | 200 170236 13489 3% 20%
CCl, ‘ ECD DB-624/1213537 0.0157 | 200 125201 39873 43101 7% 15%]| 0.01265 | 200 101152 39997 7%} 0%
1,2-DCA ECD DB-624/1213537 20,61 | 200 128119 31 30 3%{ 15%]| 22.03 | 200 113731 260 14%| 20%
TCE. ECD DB-624/1213537 0.439 | 200 456387 5198 4653 12%| - 15%] 0.34685 | 200 310313 4473 4%| - 20%
1,1,2-TCA ECD DB-624/1213537 5.52 200 299495 271 260 - 4% 15%| 537 | 200 239188 223]  14%}  20%
PCE ECD DB-624/1213537 0113 {200 548747 24281 21422| 13%| 15%]| 0.09975 | 200 388062 19452 9%} 20%
1,1-DCE PID DB1/5762234 275 200 550276 100 11| 10%}  15%| 18.025 | 200 417419 116 5%] . 20%
-1,2-DCE PID DB1/5762234 23.05 | 200 1041533 226 257 12%| 15%] 14.94 | 200 640257 214 17%| W%
¢-1,2-DCE PID DB1/3762234 26.28 | 200 620936 118 130 9% | 15%] 17.545 1 200 404053 115 - '11%]. 28%
benzene PID DB1/3762234 14.33 | 200 667233 233 254 8§%| 15%]| 95 200 440064 232 9%} 20%
TCE PID DB1/5762234 2041 | 200 573212 140 138 1%| 15%] 14.945 | 200 357705 120]  14%) . 20%
toluene PID DB1/5762234 1838 | 200 853366 232 233| . 0%]| 15%)] 12,125 | 200 583815 241| 3%} 20%
PCE PID DBI1/5762234 28.11 | 200 398910 107 98| 9% . 15%] 21.295 | 200 374580 881 10%] - 20%
ethylbenzene PID DB1/5762234 196 | 200 786859 201 183 " 10%{|-15%] 13.735 | 200 475730 173 6%} . 20%
m,p-xylenes PID DB1/5762234 21.38 | 200 1053756 246 2325 0% 18% 14.87 ) 200 606106 204 (. 12%} .. 20%
o-xylene PID DB1/5762234 2137 | 200 839260 196 188 5% /15" 15.1 200 546989 181].0::3% ) 20%
vinyl chloride  |PID _ DB1/5762234 25 150 304316 81 B7 | % 50 200 752341 750 14%] - 30%
hexane FID DB1/5762234 343 300 - 55193 0.54 0.56].. 4% 015%) 646 200 79244 061 10%} 20%

Hg/L: micrograms per liter ef: response factor STDconc : standard concentration
] U R | [ I (RS . . . . - - —
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QUALITY CONTROL SUMMARY

Date : July 19, 1996
Project #: 9634
Chemist : David Hinton

Machine ID: Phase 9 MID-POINT CALIBRATION CHECK LCS |
Supply Source: Chem Service . Calibration Information and Detector Response Laboratory Control Sample
COLUMN STDconc Injection 1 mean ACC | Actual ACC
DETECTOR |TYPE/SERIAL # pg/L uL area rf tf % Dif | RGE | pg/l. | pL area tf % Dif | RGE
CFC-1] ECD DB-624/1213537 0.05 250 196688 15735 16410] 4% 25%)| 0.04212 | 200 135795 16120 2% 30%
CH,CL; ECD DB-624/1213537 2206 | 250 196404 36 331 26%] .. 15%] 2042 | 200 137746 341 . 1%| " 20%
1,1-DCA ECD DB-624/1213537 2543 | 150 69012 18 19] 3% 15%] 20.675 | 200 67252 16] . 13%]::20%
CHCI; ECD DB-624/1213537 0.49 250 276974 2261 23741 . 5%] 15%]| 0.3%946 | 200 172425 21835 8% 20%
1,1,1-TCA ECD DB-624/1213537 0.0765 | 250 250503 13098 139401 6% 15%] 0.0631 | 200 161917 12830 8% 20%
CCly ECD DB-624/1213537 0.0157 | 250 133535 39627 431011~ 8% - 15%] 0.01265 | 200 96321 38087 12%; 20%
1,2-DCA ECD DB-624/1213537 20.6) | 250 157875 31 30 2%] - 15%| 2203 | 200 116801 271 12%) 20%
TCE ECD DB-624/1213537 0.439 | 230 549952 5011 46531 8% 15%] 0.34685 | 200 343189 4947 6% 20%
1,1,2.TCA ECD DB-624/1213537 3.52 250 335636 243 2601 6% “15%| 537 | 200 237753 221 15%}.20%
PCE ECD DB-624/1213537 0,113 250 681504 24124 21422|  13%} - 15%] 0.09975 | 200 410349 20569 4% - 20%
1,1-DCE PID DB1/5762234 275 200 543513 99 111, 11%1 15%| 18.025 | 200 352933 98| 12%4.20%
t-1,2.DCE PID DR1/5762234 2305 | 200 1051315 228 25777 1% 15%)] 14,94 | 200 706941 237 8% 20%
¢-1,2-DCE PID DB1/5762234 2628 | 200 607302 116 130| " 11%|. - 15%| 17.545 | 200 439208 125 3% - 20%
benzene PID DB1/5762234 14.33 200 638179 223 254 12%]: 15% 9.5 200 481169 2531 0% 20%
TCE PID DB1/5762234 20.41 | 200 513755 126 138 9% 15%] 14.945 | 200 389763 130 6%} %
toluene PID DB1/5762234 18,38 | 200 774158 211 233 9% 15%)] 12.125 | 200 589310 243| - 4% 0%
PCE PID DB1/5762234 2811 | 200 502955 89 98| 8% 21.295 | 200 399140 94 4% 20%
ethylbenzene PID DB1/5762234 19.6 200 695616 177 183}-7:.:3 13.735 | 200 559240 204]  11%] 20%
m,p-xylenes PID DB1/5762234 21.38 {200 878195 205 232] 0L p 1487 | 200 713527 240( .. :3%|:..20%
o-xylene PID DB1/5762234 21.37 | 200 782386 183 1881 2% 15.1 200 558654 185] 1%} 20%
vinyl chloride  |PID DB1/5762234 25 150 312102 83 87 8%} 25%] 50 200 741747 4] 15%]  30%
hexane FID DB1/5762234 343 200 42607 0.62 0.56[. . 11%}  15%] 646 200 76401 059 6%} 20%

pagfl: micrograms per liter rf: response factor ' STDconc : standard concentration
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TCE 112-TCA PCE
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DRAFT 7 |
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STANDARD OPERATING PROCEDURES FOR THE COLLECTION
AND ANALYSIS OF SOIL GAS SAMPLES

Equipment/Instrumentation

InterPhase operates a mobile sampling and analytical van which is capable of
collecting soil gas and ambient air samples. Real-time chemical analyses of soil
gas and air samples are performed for indicator compounds (analytes) selected for
each project site.  Field equipment and sampling systems used by InterPhase are
as follows:

* Modified one-ton Ford E350 van;

* Two gasoline-powered AC generators;

* Van-mounted hydraulic driving/hammering system designed to install or remove
sampling probes;

* 100 feet of percussion drill steel in 3-foot probe sections;

* Oilless air pump and evacuation chamber for collecting exact volumes of soil gas
at atmospheric pressure; ' :

Analytical instrumentation and chemical supplies include the following:

* Varian 3400, Hewlett-Packard 5890 and SRI 8610 gas chromatographs;

* 486 PC-based data management and GC integration systems;

* A combination of ECD (electron capture), FID (flame ionization), PID
(photoionization), and TCD (thermal conductivity) detectors;

* UHP grade compressed analytical gases (nitrogen, belium, hydrogen);

* Analytical vapor and methanolic standards for priority pollutants, gaseous
hydrocarbons and fixed/biogenic gases;

* High resolution megabore, capillary, and packed gas chromatographic columns;

* Fittings, tools, plumbing and syringes required for normal GC operation.

Sampling Procedures

Soil gas samples are collected at designated depths by filling a sampling syringe
from a length of polyethylene tubing installed within the bore of 1”7 OD percussion
drill steel sampling probes. An unbroken length of 1/4 © polyethylene tubing is
connected via a threaded adapter the deepest probe. Probes are driven into the
ground by a vehicle-mounted hydraulic hammer which loads the probe with the
weight of the vehicle. Pre-designated sampling depths are reached by coupling the
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three foot sections of probe. Discrete volumes of gas are removed by 60 ml syringe
to purge the tubing of atmospheric air and to allow subsurface air to enter. The
volume of gas removed is determined by the volume of tubing employed and
results of purge volume tests. Unlike groundwater sampling, purging of a soil gas
probe is designed to remove only the ambient air in the system.

A minimum sampling depth of 3 to 5 feet below ground surface (bgs) is
recommended in areas where bare soil is the surface cover in an effort to minimize
sample dilution with atmospheric air. Soil gas samples may be collected at depths

less than 3 feet bgs to assess the accumulation of vapors under a surface cover

such as asphalt or concrete, Comparing contaminant concentrations and
fixed/biogenic gas composition as a function of purge volume may be performed at
the beginning of a survey. Purge volume experiments may be conducted in an area
Wwhere subsurface contamination is expected to be greatest and are designed to
assess optimal purge times and potential sample dilution with atmospheric air.

As the pressure within the sampling system reaches atmospheric, a 10 c¢ vapor
sample is collected in a glass syringe by inserting the needle through the wall of the
tubing. In order to minimize the possibility of cross-contamination among

. sampling locations; dedicated lengths of polyethylene tubing and drive points are

used for each sampling location, and non-dispensable tools are baked in an oven at
80 degrees C for 10 minutes.

Two ambient air samples are collected over the course of each day and analyzed
for background concentrations of the target compounds. All components of the
sampling system are checked for contamination prior to sampling at the beginning
of the day by drawing atmospheric air or nitrogen gas through the system,
subjecting it to GC analysis, and comparing the resulting chromatogram with that
of ambient air or UHP nitrogen. Steel sampling components are cleaned using
steam or pressurized water and detergent (Alconox) at the conclusion of each day.

As part of the sampling procedure, probe locations are recorded on the field
sampling sheets. ' In addition, field data forms (and chain-of-custody forms, if
necessary) are used to record observations regarding vapor sampling and probe
installation. These field data forms may include, but are not limited to, sample
identification, sampling depth, time of sample collection and analysis, volume of
soil gas extracted, and observations of soil characteristics.

Confirmatory soil vapor samples are collected by connecting dedicated sections of
polyethylene tubing to an evacuated canister. Gas canisters are normally
transferred under chain-of-custody procedures to a commercial laboratory where
they are analyzed according to the specified methods. The percentage of
duplicates submitted for laboratory analysis is dependent on project objectives and
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regulatory specifications. InterPhase recommends that duplicates be collected at
5% of the sampling points. -

InterPhase scientists have conducted field experiments to estimate the capture zone
around the end of the soil gas sampling probe in order to demonstrate that vapor
samples are not diluted with atmospheric air. Capture zone estimates were
calculated for sandy soils and for silty or clayey soils as follows:

Sampling Depth: 6 feet

Volume of sampling probe: 15 em3/3-foot length

Purge Volume: 60 cm3 (Approximately 2 probe volumes)
Air porosity of sandy soils: 30% =0.3

Air porosity of silt or clay soils: 20% =0.2

Volume of soil gas collected from sandy materials:

60 cm3/0.3 = 200 cm?3
Volume of soil gas collected from silty or clayey materials:

60 em3/0.2 = 300 cm3

Assuming isotropic vapor flow, the volume of soil gas coliected may be described
as a sphere with the origin at the tip of the soil gas probe. Therefore,

(4/3)(piXr3) = 200 cm3 (sand)
r=3.6cm

(4/3)pi)(r3) = 300 cm? (silt/clay)
‘ r=41cm

The purge volume of 60 ¢cm3 ensures that two volumes of the sampling apparatus

are evacuated (2 probe lengths x 15 em3 = 30 em3). The calculated radius of
influence is substantially less than the distance to ground surface (182.9 cm), thus
minimizing the potential for sample dilution with atmospheric air.

Analytical Procedures

The 10 cc soil gas samples are subsampled and analyzed within 30 minutes of
collection in order to preserve the integrity of the vapor sample. Duplicates may be
analyzed approximately every twenty samples by gas chromatography for
documentation of reproducibility. Analytes are identified by their respective
elution times through the selected columns and detectors. Retention or elution
times are compared with external standards injected in a gaseous, organic, or



aqueous phase. Analyte separation for compounds detected by the FID (e.g.
petroleum hydrocarbons and ketones) is performed using 2 30 m x 0.53 mm DB-
624 or DB-1 megabore capillary column (J&W Scientific). Analyte separation for
compounds detected by the ECD (e.g. halogenated aliphatics) is performed by
using a 30 m x 0.53 mm DB-624 or DB-1 megabore capillary column (J&W
Scientific). Identification of vinyl chloride and alkyl benzenes may be performed
using the aforementioned capillary columns and a PID. Analyte separation for
compounds detected by the TCD is performed by using either a molecular sieve or
CTR-1 2 m stainless steel packed columns (Alltech Associates), ranging in
diameter from 0.64 to 0.32 cm. Difficulties associated with peak separation are
minimized by the use of low viscosity carrier gases, compound-specific detectors,
megabore capillary columns, and method-specific temperature programs.

Analyte concentrations are estimated by comparing the detector response for a
known concentration or mass of the external standard with the detector response
for the sample. Multi-point calibration curves are computer-generated by plotting
the detector response for external standards against a range of analyte
concentrations. The detector response is checked at the beginning and end of each
day during a survey to ensure that the calibration curves are accurate. Analyte
detection limits are determined by the response factor for each day.

Although preliminary results are often available in the field, all chromatograms
generated during a soil gas survey are subsequently reviewed by another chemist to
ensure that computer identification and quantification of analytes are correct. The
InterPhase van operates directly under the supervision of a degreed project
chermst.

The following procedures are employed during all soil gas surveys:

- * High-volume sampling and subsampling syr'mges are decontaminated by washing

with a mild detergent and drying at a minimum temperature of 90 degrees
Celsius;

* Microliter syringes (used for sample injection onto the GC column) are solvent
rinsed, purged with an inert gas, and checked for contarmnatlon by immediate
Injection into the appropriate gas chromatograph;

* External standards are either commercially-prepared EPA chemical standards or
mixtures of commercially-prepared gases;

* Detector response to analytes is documented over a 10 to 50-fold range in mass
or concentration and compared to the theoretical responses in order to check
the linearity of the detector response to analytes;




* Septa on the GC column injectors are replaced daily to minimize the possibility
of carrier gas leaks (only UHP gases are used for chromatography); and

* All analytical data (e.g., chromatograms, calibration curves, integration reports)
are stored on a computer floppy disk or hard copy, transmitied to the
InterPhase office, and reviewed by a second chemist.

In the unlikely event that chromatograph sensitivity is affected by electrical surges
or vibration, resulting changes are immediately observed by continuously
monitoring the baseline voltage for all detectors. It should be noted that the
analytical instruments are powered by a generator system which is completely
separate from that running either the hydraulic/pneumatic equipment or the motor
vehicle.

Determination of Detection Limits

Limits of detection for quantitative analysis are determined by the following

factors:
1) Analytical Method

- 2) Specific Analyte

3) Instrumentation (detector)
4) Injection Size

Practical quantitation limits (PQLs) are tabulated in the results describing analyte
concentrations. PQLs are defined by the precision of a detector's response to an
analyte over the range of mass the detector is calibrated for the selected method.

Data Interpretation

Vapor-phase diffusion is the prevailing mechanism by which soil gas analytes are
transported in the subsurface. The presence of an analyte in soil gas is a function
of the phase, location and concentration of the source, physical properties of the
analyte, and the media through which transport occurs. The site-specific vanability
among soil properties profoundly affect vapor-phase diffusion and must be
considered in the interpretation of analyte distribution in the soil gas. Among these
soil properties are: soil moisture, soil particle size and distribution, and air-filled
porosity. Anomalies in the spatial distribution (vertically or laterally) of analyte
concentrations in soil gas samples will be noted. InterPhase provides an
interpretive report upon request of the client.

Although isoconcentration contours of soil gas data can be plotted on site maps, it
should be emphasized that these isotherms are only representative of the

5



contaminant distribution in soil vapor. Isoconcentration contours for compounds
in soil or groundwater may differ in extent and orientation from those delineated in
soil gas. Inherent assumptions that are infrequently discussed in preparing soil gas
isotherms are:

¥ Soil gas concentration data are adequate to describe the spatial distribution of
contaminants underlying the site;

* Vertical anisotrbpy is either insignificant or can be described by existing site
data;

- * Vapor barriers that may impede the gaséous diffusion of analytes are either

nonexistent or do not vary over the investigation site; and

* Soil texture, water content, and air-filled porosity are spatially uniform over the
site. :
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Standard %peratin Procedures Prepared for the California Regional Water
Quality Control Board (CRWQC%) Well Investigation Program (WIP)

SCOPE OF THE METHOD

This document describes a procedure for the analysis of volatile organic compounds (VOCs)
in soil gas. The method is based on EPA Method TO-14 (The Determination of VOCs in
Ambient Air Using Summa Passivated Canister Sampling & Gas Chromatographic Analysis)
with modifications for the collection of subsurface rather than above-ground air. This method
describes the procedures for analyzing samples collected with glass syringes at ambient
atmospheric pressures. Soil gas surveys are performed by collecting vapor samples from
probes installed within a specified area and analyzing these samples on-site using laboratory
grade, multi-detector gas chromatographs (GC). The primary objective of soil gas surveys is
the real-time collection of semi-quantitative and qualitative data regarding the presence and
spatial distribution of subsurface contamination.

SYSTEM DESCRIPTION

The analytical system is comprised of traditional stationary laboratory grade gas
chromatographs configured with capillary ,and packed columns and a combination of
compound-selective detectors. The three gas chromatographs employed in the analysis of soil
gas and ambient air include Varian 3400, Hewlett-Packard 5890a, and SRI 8610 instruments.
A total of five detectors are used for vapor and air analyses. These detectors include electron
capture (ECD), electrolytic conductivity (ELCD or Hall), photoionization (PID), flame
ionization (FID), and thermal conductivity (TCD).

Analyte separation for compounds detected by the FID (e.g. petroleum hydrocarbons and
ketones) is performed using a 30 m x 0.53 mm DB-1 or DB-624 megabore capillary column
(J&W Scientific). Analyte separation for compounds detected by the ECD and ELCD (e.g.,
halogenated hydrocarbons) is performed by using a 30 m x 0.53 mm-DB-624 or DB-1
megabore capillary column (J&W Scientific). Analyte separation of vinyl chloride and
alkylbenzenes is performed using a 30 m x 0.53 mm DB-1 megabore capillary column (J&W
Scientific), quantification is by PID. Analyte separation for compounds detected by the TCD
is performed by using a molecular sieve/porous polymer CTR-1, 2 m stainless steel packed
column (Alltech Associates) with diameters of 0.64 and 0.32 cm.

Samples are introduced into the instruments by direct injection in volumes ranging from 25
pL to 1000 pL; aliquots are injected within 30 minutes of collection in order to preserve
the integrity of the sample. Once introduced into the injector, samples are transported by
carrier gas (i.e., the mobile phase) at a rate of 4 to 30 cm3/min; makeup gas flow rates
designed to maximize detector responses are adjusted according to manufacturer's
instructions. Detector response is integrated by a data processing software system loaded
on an IBM-compatible 486DX personal computer. '

Only UHP helium, hydrogen, and nitrogen are used as carrier and make-up- gases. Air
required by the FID is filtered through a drierite/silica gel and 5A molecular sieve in order to
remove mojsture and organic impurities.




GC System Performance Criteria
Initial Certification of the Instrument

Prior to system calibration and sample analysis, the chromatographic instruments are checked
according to (i) manufacturer's instructions, (i) method requirements, and (iii) temporal
conditions [e.g., warm-up period, baseline stabilization]. Upon satisfying these check
procedures, an injection of UHP nitrogen is made to document that unacceptable levels of
residual contamination are not present. The target compounds must not be present above
their respective limits of detection (LOD) to be considered acceptable.

Retention Time Determination

Windows for analyte retention time are determined prior to GC analyses. After assuring that
the operating conditions for the daily analyses have been satisfied, three injections are made
using a mixed standard containing all of the required analytes. For each single component of
the standard mixture, standard deviations are calculated from a total of three absolute
measurements. The retention window is describe as the mean + 3 & standard deviations, A
recalculated window is calculated for each compound on each GC column whenever (i) a new
column is installed, (ii) changes are made in operational parameters, or iit) reprogramming of
oven temperature profiles or carrier gas flow rates occurs. Windows are re-established at no
greater than 72 hour intervals during system operation. These data are noted in a log book,
which is kept in the analytical van as part of the standard operating procedure (SOP). Hence,

‘a quality check on the new operating parameters of the system is conducted.

Analyte Confirmation

Confirmation of the designated analytes may be performed by submitting samples to a certified
laboratory for GC/MS analysis. Vapor samples are collected in 1 liter Tedlar bags or Summa
Canisters' and submitted under chain-of-custody procedures. Due to differences in the
degradability, volatility and sorption among VOC's holding times should not exceed 48 hours
and 2 weeks respectively. The independent analysis of samples by an outside laboratory
allows a positive identification of the analyte by atomic mass in a separate and independent
environment. ' ' :

Initial GC Calibration

An ipitial multi-point dynamic calibration is performed before samples are analyzed. The
calibration procedure employs traceable, commercially-prepared standards in methanolic
solution.  Aliquots are flash evaporated into 125 mL glass bombs to provide standard
concentrations over 2 orders-of-magnitude. This method of sample preparation is specifically
described by EPA in the SW-846 protocols for the headspace analysis of solid waste. After
permitting the system to equilibrate, the standard vapor mixture is injected into the GC
system. Injection sizes may vary from 50 to 200 pL, with greater ranges in mass addressed by
dilutionary admixtures. Response factors are calculated by the following equation:

RFanalyte = concentrationanalyte x volume (uL) + area unitsanalyte



Once the GC is initially calibrated, a 1-point calibration is performed daily on the analytical
system to verify the initial 3-point calibration. Criteria for the acceptance of the initial
calibration procedure include: (1) a variation among the determined response factors from the
multi-point calibration of less than 15% relative standard deviation (RSD) , (ii) agreement
between static and initial calibration checks within 15% relative percent difference (RPD), and
(iii) agreement within 15% RPD between average calibration RF and a laboratory control
standard. In the event that varance exceeds the stated confidence intervals, recalibration is
performed until acceptable confidence intervals are achieved. '

The concentration of each analyte in the vapor sample can then be determined by using the
previously calculated response factor, the area under the peak, and the volume of sample
injected as shown in the following equation:

concentrationanalyte = RFanalyte X area unitsanalyte = volume (uL)

Linearity of Response

Linearity in detector response for an analyte is established by the constancy of the calculated
response factors over the range of concentrations used for the calibration standards.
Variations in response factors not exceeding 15% RSD permit the use of average calibration
factors, while greater variations in response factors over the linear range of the detector
require the use of calibration curves to quantitate peak area counts as analyte concentrations.

Response Out-of-Range

~ Response factors exceeding the linear range of the detector are unacceptable because the

calibration curves may not be representative. Responses within the working range of the
instrument are provided by sample dilution into a 125 mL glass sampling bulb, which is
blanked with nitrogen gas prior to each use. Target compounds must not be present above
the limits of detection {LOD) to be considered acceptable. :

Control Charts

The historical performance of the system is tracked through the used of control charts. Out-
of-contro] events are identified by wide or consistent fluctuations in detector response and
logged as to the time and cause. Control charts are maintained in a log book as part of the
standard operating procedure (SOP).

Calibration Checks

The detector response is checked (i) after the initial multi-point calibration, (i) after every
daily 1-point calibration, and (iii) at the completion of GC analyses each day. This procedure
evafuates the accuracy of the initial calibration and the reproducibility of that detector.
response over the duration of each day's analyses. Laboratory Control Samples which are
employed to perform a calibration check are prepared by the same procedure as imitial
calibration standards (see section titled Initial GC Calibration). Acceptable concentrations for
check standards must differ from concentrations of standards employed in other calibrations.

* Commercially prepared gas standards (e.g., Scotty Specialty Gases) may be utilized as a check




standard. Accuracy of these standards are reported to be + 2%. Detector stability 1s assessed
by comparing these periodic response factors to those generated in the initial calibration. A
difference in response of less than 15% is considered to be acceptable.

Instrument Detection Limits
Background noise is for each of the detectors is monitored and recorded throughout the

survey to identify any temporal changes in chromatographic conditions. Detection limits are
defined as detector signals that are two-fold greater than background levels.

Chromatographic Performance

. The performance of the chromatographic system is assessed on the basis of compound

identification and the resolution of target analytess A quantitative indication of
chromatographic separation among analytes is provided by calculating the resolution, "R", of
two peaks as follows:
Peak Resolution:

R=2-[RT (A) - RT (B)] = [width (A) - width (B)]

where,

A & B = contiguous chromatographic peaks;

width = peak width at the baseline of each peak;

RT = analyte retention time.
An "R" value equal to or greater than 1.0 indicates complete baseline resolution of peaks A
and B, indicating that the detector response signal drops to the baseline between the peaks.
Excessive dead volume, fluctuations in operating conditions or column variations are signaled
by variations in resolution between peaks over the course of a survey.

As an indication of chromatographic efficiency, the number of theoretical plates (W) is
calculated. :

Theoretical Plates:

N = 16 (RT/width)2
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