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1.0 INTRODUCTION

Xtra Oil Company retained AIisto Enginccring Croup to perform remedial investigation
activities at Xtra Oil Company service station, 1701 Park Street, Alameda, California, to comply
with applicable regulations. A site vicinity map is shown on Figure 1, and a site plan is shown
as Figure 2.

1.1 Prrrpose and Scone of Wnrk

The scope of work for this remedial investigation was based on the requirements of the
Alameda County Health Care Services Agency (ACHCSA) as set forth in a letter dated
December 3. 1999. As presented in the iorrective action plan prepared by Alisto Engineering
dated October 14, 2000, air sparging and vapor extraction with thermal treatment were
deterrnined to be the most appropriate and applicable remedial action for the site. Specific tasks
perforrned during this investigation included the following:

. Obtained necessary permits for well irutallation and field testing

o Installed seven air sparging points

. Performed air sparging and vapor extraction tests

. Evaluated the data and analytical results and prepared this report

l.! Sile I ocation and f)escriftion

The Xtra Oil Service Station is on the north comer of the intersection of Park Street and Buena
Vista Avenue, Alameda, California- The site is at an elevation of approximately 20 feet above
mean sea level and encompasses an area of approxirnately 0.5 acre. The operating retail fuel
station has three (two 10,000-gallon and one 7,000-gallon) r-rnderground fuel storage tanks
installed in 1994. The site layout and features and the locations of the underground storage
tanks and existing groundwater monitoring wells are shown on Figure 2.

The Xtra Oil property is surrounded by residential and commercial properties. .Adjacent to and
northwest of the site is a residential property, and to the south, north and southeast are
commercial properties.

1.3 Project Rarkgrorrnd

In April 1994, the Xtra Oil Service Station underwent a major renovation to expand into the
adjoining property to the northwest. Three underground gasoline storage tanks and an
r:nderground diesel storage tank were removed and replaced with three double-walled storage
tanks. One underground storage tank, which was used to store home heating oil, was also
removed from the adjoining property. Analysis of soil samples collected from the sidewalls of
the fuel tank cavity and below the former disperser islands detected petroleum hydrocarbons
in the vicinity of the tank area. No petroleum hydrocarbons, however, were detected above the
reported detection limits in the soil samples collecied from beneath the {ormer fuel oil tank
(Alisto, 1994).

6r: \ rr:\ I l!ll 0 \.em€dirl invesil{itio. rep ort.dri.
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To assess the nature and extent of petroleum hydrocarbons in soil and groundwater, a
prelimin;rry site assessment was conducted at the site in November 1994. The assessment
involved drilling three oruite boreholes , B-1., B-Z and B-3, near the property line to the east,
south, and west of the former r:nderground fuel storage tanks and dispenser islands. These
borings were subsequently converted into Morutoring Wells MW-1, MW-2, and MW-3. Results
of the preliminary investigation revealed the presence of detectable concentrations of petroleum
hydrocarbons in the soil samples collected from the borings for Wells MW-1 and MW-2 at 7.0 to
8.0 feet below grade, which is within the capillary fringe. Analysis of a soil sample collected
from the boring for Well MW-3 did not detect petroleum hydrocarbons above the reported
detection limits (Alisto 1995a).

At the request of the ACHCSA, an additional site investigation was performed in April 1997.
The investigation involved drilling an exploratory soil boring (SB-1) and installing a monitoring
well (MW-4) north of the former underground storage tanks and dispenser islands. Analysis of
the soil samples collected during drilling of Well MW-4 detected petroleum hydrocarbors and
total organic carbon (TOC) in soil boring SB-1 (Aiisto, 1997c).

A quarterly groundwater level measurement and sampling program was inifiated ai ihe site in
November 1994. The groundwater gradient directioru as interpreted for each sampling event,
has ranged from northeasteriy to southeasterly. Since the beginning of the monitoring
program, liquid-phase petroleum hydrocarbors have been observed in Well MW-2 at a
thickness of up to 0.21 feet. Weekly product removal has reduced the hydrocarbon thickness to
approimately 0.13 feet in March 1.999. Dssolved-phase petroleum hydrocarbons have been
detected consistently in Wells MW-1, I\{W-2, and MW4 and periodically in MW-3 (Alisto
7995b, c, d;1996a,b, c;1997a,b;1998a,b, c; and 7999a,b, c).

In February 1995, the files of the ACHCSA were reviewed to identify offsite properties with
confirmed releases of petroleum hydrocarbons to the subsurface. The file review revealed
seven sites within a 7+-mile radius of the site, each of which has on- and off-site groundwater
monitoring wells associated with the reported release. Approximately 100 feet northeast of the
Xtra Oi-l site is an Exxon service station with approximately 18 monitoring wells and an
operating groundwater and soil vapor extraction system.

In June 1996, review o{ subsurface utility records at the City of Alameda Public Works
Department revealed the presence of a 10-inch-diameter sanitary sewer along the centerline of
Park Street at a depth of approximately 11 feet below grade and a 6-inch-diameter sanitary
sewer along the centerlines of Buena Vista Avenue and Eagle Avenue (Aiisto, 1997c). Since the
depth to grotrndwater at the site varies from 6 to 9 feet below grade, the trench and backfill *''
material for the sanitary sewer pipe in Park Street may be influencing the lateral migrationn *
peholeum hydrocarbons from the site towards Park Street

A remedial feasibility study and corrective action plan dated October 14, 1999 rvas prepared to
address the residual petroleum hydrocarbons in the soil and groundwater at the site. Based on
detailed evaluation of technical feasibility, cost, ease of implementation, overall ptotection of
public health and the environment, and regulatory agency and commr:nity acceptance, air
sparging and vapor extraction with thermal treatment was determined to be the preferred
remedial action for the site (Alisto, 1999).

6



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

2.0 FIELD METHODS

Prior to Performing field activities, permit for air sparing point installation was obtained from
the Alameda County Public Works Department. A copy of the permit is included in
Appendix A. The methods and procedures used during the field activities are described in the
following sections.

2.1 Air SJrarging Point Tnsfallation

On April 5, i999, air sparg'ing.points, ASP-1 through ASP-7; were instailed onsite at the'
locations shown on Figure 2. Air sparging points were installed by Vironex of Ha)'ward,
California, using a direci push ri! eqdipped wiih l-1l2-inch-diameter stainless steel casing.
The casings were advanced,to a depth of between 26 and 30 fuet while collecting soil samples
continuouslv to the total depths of the borings for soil description. No soil samples were
collected for laboratory analysis of constituents of concetn. After advancing to the desired
depths, the air Sparging points were installed using 3/+-inch-diameter PVC blank casing and prel
pack scteened irrterval for *re bottom fwo feet. The pre-pack screened interval for the air
sparging points was manufactured by Geolnsight. which is described in the product literature
included in Appendix B. A neat cement slurry was installed as a surface seal from the bottom
of the vaults to depths of between 22 to 26 feei below grade.

Soil samples were described in general accordance with the Unified Soils Classification System,
including color, moisture, densify and consistency. The soil boring logs, including air sparging
point construction details, are included in Appendix C.

1.2 llrl.)paJ€r]gJ-es.I

An air-sparging test was performed on October 13, 2000 to determine the applicability of this
technology at the site. Air Sparging Point ASP-3 was used for air injection, and MW-1 and
MW'4 were used as observation wells to monitor the influence of air injection on groundwater
elevation and on the concentrations of hydrocarbons in soil vapor and groundwater dr:ring the
testing. The horizontal distances of Wells MW-l and MW-4 from the ASP-3 are 28 and 42 feet,
respectively.

BeIore begirming the air-sparging test, groundwater samples were collected from MW-1 and
lvfW-4 using standard purge-and-sample techniques. Following sampling, the groundwater
levels were allowed to stabilize before beginning the air sparging test.

The test was conducted by injecting air into Air Sparging Point ASP-3 and measuring changes
in differential pressure at Monitoring Weils MW-l and MW-4. A portable S-horsepower air
compressor equipped with flow monitoring and control devices was used to supply
compressed air during the test. Non-petroleum based oil was used in the air compressor, and
the air passed through an oil filter before injection. A flexible hose, attached to the compressor
and sealed at the ASP-3 wellhead, was used to inject the compressed air- The pressure of air
reqtrired to displace water is 0.43 pound per square inch (psi) per foot of groundwater column
above *re air outlet (i.e., the screened interval of air sparging point). In addition, up to 20 psi
may be required to achieve initial breakthrough o{ air into the formation. depending on rveli
construction and the nature of the subsurface soil. The test was started with a low air pressure
that was gradually increased until the air pressure was greater than the static head. After
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breakthrough into the formation was achieved, the air pressure was increased to maximum
values that were safe for the equiprnent and well constiuction {eatures trnder evaluation.

A Magnehelictt differential pressure gauge was connected to the top Monitoring Wells MW-l
and MW-4 with an airtight seal. The pressure gauge.was used to determine if the injected air
was entering the monitoring wells. The Magnehelic"' differential pressure gauges used in the
test had a scale from 0.0 to 5.0 inches of water column (in. WC) with 0.05-in. increment (1.0 in.
WC = 0.036 psi;0.05 in. WC = 0.0018 psi).

Equipment was also used in the field to evaluate the relative concentrations of methane, total
hydrocarbons, carbon dioxide, and oxygen in the vapor, which may have emitted from the
monitoring wells. As discussed below, however, no field measurements of these constituents
were obtained since no vapor emission was observed from the wells.

/.J Vapor Fxfracfion Test

On October 12, 2000, Alisto performed a soil-vapor extraction test to collect site-specific data for
use in evaluating the characteristics of the vadose zone and the teclmical feasibility and
applicability of vapor extraction at the site. The soil vapor extraction test was conducted after
obtaining approval from the Bay Area Air Quality Management District (BAAQMD). The field
procedures and test results are discussed below.

The equipment used to perlorm the vapor extraction test consisted of: (1) a 3.O-horsepower
Rotron regenerative blower; (2) two vapor-phase activated carbon canisters connected in series;
(3) irstrumentation for measuring air velocity and vacuurn pressure; (4) appurterLant fitiings
and wellhead connections; and (5) air sample collection equipment. The vacuum blower was
used to induce airflow and vacuum in the vapor extraction lines during the test, and the
activated carbon canisters were used to treat the off-gas before discharge to the atmosphere.
Airflow velocity in the vapor extraction system was measured using a hot-wire anemometer.

Two separate extraction tests were performed, one each on the west and east sides of the vapor
extraction line. As shown on Figure 2, the vapor extraction line is a 4-inch-diameter perforated
pipe within a "U"-shaped trench, approximately 4 feet below grade. There is separate
perforated horizontal piping for each half of the "U"-shaped trench. Monitoring Wells MW-1,
MW-2, and MW-4 were used to observe the zone of influence during the vapor extraction test.
The horizontal distance of the monitoring wells to the west extraction line ranged from 4 to 50
feet; and to the east line from 14 to 65 feet. Vacuum pressure changes were measured at each
monitoring well using Magnehelict"' dilferential p.u"rrr" gut,g"r. 

"Th" 
influent and effluent

hydrocarbon concentrations in the vapor from the carbon canisters were measured using a
photoionization detector (PID).

Near the end of the test on the west line, a vapor sample was collected for analysis of specific
hydrocarbon constituents. The vapor sample was collected in a 6-liter Summat'' canister from

6

the discharge line, after the blower and before the carbon carusters.



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

3.0 ANALYTICAL METHODS

The samples collected during this investigation were analyzed by a state-certifred laboratory
using standard test methods of the U.S. Enviionmental Protection Agency (USEPA). The field
procedures for chain of custody documentation and the laboratory reports and chain of custody
records are presented in Appendix D.

A soil vapor sample collected near the end of the test of the west line was analyzed by Air
Toxics Ltd., a state-certified laboratory, for the following:

. Total petroleum hydrocarbons as gasoline (TPH-G) using EPA Method TO-3

. Benzene, toluene, ethylbenzene, and total xylenes (BTEX) using EPA Method TO-3

. Methyl tert-butyl ether (MTBE) using EPA Method TO-3

Gror:ndwater samples collected frorn Wells MW-1 and MW-4 before and after the air sparging
test were analyzed by McCampbell Analytical, Inc., a state-certified laboratory, for the
following:

o TPH-Gusing EPA Methods 5030/8015

o BTEX using EPA Methods 5030/8020

o MTBE using EPA Methods 5030,28020

The laboratory results oI the groundwater samples are presented in Table 1 and the resu.lts of
analysis of vapor samples are presented in Table 2. The laboratory reports are presented in
Appendix D.

4.0 SITE GEOLOGYAND HYDROGEOLOGY

The site is approximately 6000 feet northeast of San Francisco Bay and 1500 feet southwest of
the Alameda Estuary in Alameda, California, and lies in the Coastal Range geomorphic
province that is characterized by northwesterly trending mountains and valleys. San Francisco
Bay occupies a Pliocene age structural depression and is underlain by Late Pliocene-Early
Pleistocene alluvral sediment. The upper 500 feet of this coarse, poorly sorted sediment is
derived mainly from ihe Sacramento-San Joaquin drainage system. The recent sediment load in
this system has been greatly increased by hydraulic mining and farming. Bay mud, the
youngest deposit in San Francisco Bay, is a soft, unconsolidated sediment generally consisting
of 90 percent clav and silt-size detritus, and is prevalent in the area (Page, 1996). Soil tvpes
encountered whiie drilling during previous investigations consisted primarily of sand with
some silt, probably of dune origin.

The shallow groundwater beneath the site, as measured on December 21,2000, is at
approximately 7 feet below ground surface. Revielv of groundwater elevations since
groundwater monitoring began in 1994 revealed seasonal fluctuation of up to 2 feet. As
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interprcted from the monitoring data, groundwater flow has consistently been in a
southeasterly direction with a gradient across the site ranging from 0.007 to 0,03.

5.0 DISCUSSION OF RESULTS

The results of this remedial investigation, based on field observations and laboratory analysis,
are discussed below:

5 1 Air Sntroinc' Tpcr-'._-..i-...b.... '-_

Data collected during the air sparging test is presented in Table 3. The minimum air pressure at
which air flow into the subsurface was detected was 30 psi. As pressure was increased to 40
psi, ihe air flow increased from 2.0 to 3.0 standard cubic feet per minute (scfm).

Pressure changes were not observed in MW-1 or N4W-4 at levels above the minimum detectable
increment of the field instrument (0.05 in. WC). After terminating the active sparging test, the
two monitoring wells were continually observed for an additional hour with no detectable
rhanopq in  n recer r ro

Iollowing the test and after the airtight seal at the top of ASP-3 was disconnected, a significant
amount of the injected air flowed out of the sparging well, indicating that a substantial amor.nt
of the injected air was trapped in or beneath the fine-grained, Iow permeability zone of the
subsurface. Under such conditions and with a longer period for the field test, the radius of
influence of the iniected air may be significantly greater than as indicated by the results of the
short-term test.

Analytical results for the groundwater samples collected from Wells MW-1 and MW-4 before
and after the air sparging test are presented in Table 1. Analysis of the sample from MW-1
indicated no difference in the concentrations of dissolved-phase petroleum hydrocarbons before
and after the test, and the analytical results for the sample from MW-4, which is approximatelv
14 feet farther from ASP-3 than MW-1, were inconclusive. The TPH-g and BTEX concentrations
detected in the groundwater increased, whereas MTBE concentratiors decreased before and
after the test.

Ir summary, the results of field measurements and sample analysis of the short-term air
ryargurg test indicate a radius of influence of less than 28 feet (the horizontal distance betweer
ASP-3 and MW-l). The entrapment o{ injected air in the subsurface as obsetrred near ASP-3 in
combinatio,n with vapor.exhaction,.however, could result in a greater radius of influence and
enhance the removal of residual hydrocarbons in the groundwater.

5.2 Vapor Fxtraction Tesf

During iesting of the westem portion of the extraction line, soil vapor was extracted at rates of
up to 120 scfm and a vacuum pressure of up to 40 in. WC. Vacuum pressure was measured at
MW-1 at up to 2.4 in. WC (40 feet from the extraction line), and at higher than 5.0 in. WC (the
maximum value of Magnehelic'' ' differential pressrre gauge model used) at Wel[ MW-2 (15 feet
from the extraction line). No change in vacuum pressure was observed or measured at MW--l.
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In testing the eastern portion of the vapor extraction line, soil vapor was extracted at rates of
up to 122 Scfm and a vacuum pressure of up to 30 in. WC. The highest vacuum pressure
measured was 2.1 in. WC at IvIW-i (23 feet from the extraction tine) and 2.3 in. WC at MW-2 (50
feet from the extraction line). Similarly, no change in vacuum pressure was observed at MW-4.

Vacuum pressures lvere measured at observation Wells MW-1 and MW-2 within 10 minutes of
the beginning of each test. Well MW-4, which is near the east line and where no change in
vacuum pressure was.observed during the two tests, differs in construction from the other
onsite monitoring wells in that the 2-inch-diameter well casing was installed using direcFpush
technology. The results of the vapor extraction tests performed at the gite are presented in
Table 4.

In evaluating the radius of influence of a vapor extraction well, a measured vacuurn pressure
change of 0.1 to 0.25 in. WC is generally considered to be an indication of the limit or extent of
ef{ective soil vapor extraction. At this site, the subsurface vapof extraction system was
constructed of horizontal 4-inch PVC perforated casing, surrounding and bisecting the
dispenser island area rather than vertical wells. The relatively high pressure vacuurn changes
observed in the monitoring wel1s up to 50 feet from the vapor extraction lines indicates that
vapor extraction is applicable to this site as remedial technology to address the residual
hydtocarbons in the subsurface.

The analytical results of the vapor sample collected near the end of the extraction test of the
west line are summarized in Table 2. The results indicate that hydrocarbon concentlations
detected in the vapor samples reflect the relativeiy permeable nature of the subsurface soil and
the amount of residual petroleum hydrocarbons in the subsurface soil and groundwater that
can be removed by vapor extraction.

5.0 CONCLUSIONSANDRECOMMENDATIONS

Based on the results of this remedial investigatioru it is apparent that the cwnbirurticrr of air ..
sparging and vapor extraction technologies is applicable at the site Ior the remediation gf
residual hydrocarboru in the subsr.uface. With a properly designed vapor extraction and off-
gas treatment unit, petroleum hydtocarbon vapors can be effectively removed from the
subsurface within a radius of greater than 50 feet of the existing horizontal extraction lines. Air
sparging technology in combination with vapor extraction can further enhance the removal of
dissolved-phase hydrocarbons in the groundwater.

The results of fieldtestine and remedial investigation confirm the recommendations set forth
in the corrective action plan submitted to the AaHSA in 1999. The recommended corrective
action plan using air sparging and vapor extraction tedmologies should therefore be
implemented to comply with the requirements of state and local regulatory agencies.
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Table 1 - Summary ol Results of Groundwater Sample Analysis Before and After the Air Sparging Test
Xtra Oil Company Service Station

1701 Park Street,  Alameda Cal i tornia

Alisto Engineering Group Project No. 1 0-210

Monitoring Date of
Wel l  Sampl ing

Before/
Alter Test

TPH-G
(pg/L)

B
(pg/L)

T
(Lrs/L)

E
(lLs/L)

MTBE
0rgi L)

X
(psi L)

10/13/00
10/13/00
10i 1 3/00
1 0i 1 3i00

15000
14000
9 1 0
24AA

13000
'13000

4200
12000

ND<200
ND<200

9300
2000

3200
3400
370
680

Beiore 77O0O
After 75000

Before 18000
After 49000

3000
2800
1  1 0 0
2000

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

ABBREVIATIONS;

TPH-G
B
T
E
X
MTBE

ILgIL

Total petroleum hydrocarbons as gasoline using EPA Methods 5030/8015

Benzene using EPA Methods 5030/8020
Toluene using EPA [,4ethods 5030/8020
Ethylbenzene using EPA lvlethods 5030i8020
Total xylenes using EPA Nlethods 5030/8020
lilethyl tert-butyl ether using EPA [/ethods 5030i8020
[,/1icrograms per liter
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Table 2 - Summary of Results of Vapor Sample Analysis
Xka Oil Company Service Station

1701 Park Street, Alameda California

Alisto Engineering Group Project No. 10-210

E
(ps/L)

B T
(rLg/L) (ps/L)I Sample

Name
Date of

Sampling
TPH-G
(ps/L)

X
([s/L)

N/TBE
([s/L)

I 1 0-210-13-004 1Al12tAA 120,000 3,100 974

I
I
I
I

I

NOTE:

Sample 10-210-13-004 was collected lrom the untreated effluent near the end oi the vapor extraction test
periormed at the west-side vapor extraction l ine.

ABBREVIATIONS:

TPH-G Total petroleum hydrocarbons as gasoline using EPA Nrethods 5030/8015
B Benzene using EPA Methods 5030/8020
T Toluene using EPA lvlethods 5030/8020
E Ethylbenzene using EPA l\4ethods 5030/8020
X Total xylenes using EPA lvlethods 5030/8020
I\,,ITB E Irlethyl tert-butyl ether using EPA Methods 5030/8020
Fg/L lvlicrograms per liter

I

I
I

I
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Table 3 - Summary of Results of Air Sparging Test
Xtra Oil Company Service Station .

1 701 Park Street, Alameda California

Alisto Engineering Group Project No_ 10-210

I
T

Date
Elapsed

I  tme  I  tme
(h r :m in )  ( h r :m in )

Air-Sparging Differential
Test Pressure

Flow Flate at NiW-l
(scfm) (in. WC)

Dilferential
Pressure

MW-4 Notes
(in. wC) (a)

Wellhead
Pressure
at ASP-3

(psi)

(b)

I
I
I
I
I
I

10i13/00 13:40
13:50
13:57
'14:03
'14:08

14:11
1 4 : 1 8
14tzz
14t25
14:91
14:34
14:36
14:42
14:46
'14:50

14i54
'14:59

1 5 : 1 0
15r30
16:00

0
0 : 1 0
O : 1 7
O:23
O:28
0;31
0:38
0t42
0:45
0:5'1
0 :54
0:56
1:O2
1 :06
'1  :10
1 : 1 4
1 : 1 8
1;30
1:50
2:20

5 , 0
7.5
r0.0
'12.5

15.0

20.o
22.5
25.0
30.0

35.0
40.0
40.0
40.0
40.0
40.0
0.0
0.0
0.0

ND< 1 .5
ND<1 .5
N D < 1 . 5
N D < 1 . 5
N D < 1 . 5
ND< 1 .5
ND< 1 .5
ND<1.5
ND<'1 .5

2.O
2 \

2.8
3.0
3.0
3.0
3 . 0
3.0
0.0
0_0
0.0

ND<0,05
ND<0,05
ND<0,05
ND<0.05
ND<0.05
ND<0.05
ND<0.05
ND<0.05
NO<0.05
ND<0.05
ND<0.05
ND<0.05
ND<0.05
ND<0.05
ND<0.05
ND<0,05
ND<0.05
ND<0.05
ND<0.05
ND<0.05

ND<0.05
ND<0_05
ND<0.05
ND<0.05
ND<0.05
ND<0.05
ND<0.05
ND<0.05
ND<0.05
ND<0.05
ND<0,05
ND<0.05
ND<0.05
ND<0.05
ND<0.05
ND<0.05
ND<0.05
ND<0.05
ND<0.05
ND<0.05

I
I
I
I
I

hours:minutes
pounds per square inch
standard cubic feet per minute
inches ot water column (a unit of pressure/vacuum measurement)
1.0 inch of Water Column equals approximately 0.036 psi.
Pressure Gauge at wellhead brokei air injection was discontinued.

Noles:

hr:m in

scfm
in. WC

{ a }
(b)

I
I
I 'a  ?10\10-:10 AS_i  & V: l  - : r  

r ' !  x ts. r  s \AS; i  era -v€rr
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Table 4 - Summary of Fesults of Vapor Extraciion Test
Xtra Oil Company Service Statjon

1701 Park Street, Alameda California

Alisto Engineering Group Project No. 10-21 0

I
I

Date
Elapsed

Time Time
(hr :min)  (hr :m in)

Applied
vacuum

(in. WC) (a)

Blower

Effluent Flowrate Calculated
Pressure Velocity Flowrate

(in. wc) (b) (1pm) (scrm)

lvleasured Differential
Hydrocarbon PressureChanges_
Concentration lVlW- 1 lVlW-2 l!lw-4

(ppmv) (in. WC) (in, WC) (in. WC)

26
26
26
26

27

34
33
33
33

I
I

I
I
t

'10/12100 West Side Vapor Extraction Lrne
13;06  0  34
13;10  0 :04  40
1 3 : 1 6  0 : 1 0  4 A
13:26  O:2O 40
13 i38  0 :32  40
13:45  0 :39  99

10/12100 East Side Vapor Extraction Lrne
14:00  0  30
1 4 : 1 0  0 : 1 0  3 0
14:20 0:20 30
14:30  0 :30  30

< 0 ,05
< 0 ,05
< 0 ,05
< 0.05
< 0.05
< 0.05

< 0,05 < 0.05 < 0.05
z, ,J < u.u3

2.1  2 .3  <  0 ,05
2.1  2 .3  <  0 .05

6,400
5,600
5,400
5,700

5,200

5,600
5,300
5,400
5,200

140 (c )
122 \d )

1 1 8

1 1 3
1 1 3

122 (d )
1 1 6
1 1 8
1 1 3

1 0 5
1 3 0
124

140

1 8 9

20a
210

< 0 .05  <  0 .05

2.4  >  5 .0

I
I
I
T
I
I

I
I
I
I
t

Notes:

hr:mtn

in. WC
fpm
ppmv
scfm

(a)
(b)

(c)

(d)

Hours:minutes
lnches of water column (a unit of pressure/vacuum measurement)
Feet per minute
Parts per million by volume
Standard cubic leet per minute

1.0 inch of Water Column equals approximately 0.036 psi.
Blower effluent pressure is the pressure in the blower etfluent line
prior to the first carbon treatment vessel.
Ambient air inlet open.
Ambient air inlet closed.
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APPENDIXB

LITERATURE OF AIR SPARGING POINT PRE-PACK CONSTRUCTION
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INTRODUCTION
Thz use of direct push technology for subsurface inoesti-

gations has increased d.ramatically ooer the last decade.
Wen geologic canditions permit, direct push has become
the preferred method for conducting site assessments.
Direct push tnethods proz.)ide rapid, inexpensixe collectitn
of groundurater, soil gas, and soil samples. The non-
intrusfue process also generates little or no dnlling waste,
greatly reducing disposal costs-

DirecI push watu sampling was formerLy used mainly
for one time, discrete intental sam/ltng. Rlcent emphasis
on monitored natural attenuation for groundwater reme-
dintion has sparked a great deal of intirest in the aduan-
tqges of dtrec,t push inslallation of long term monitorinq
delrces. At the same time, a wide arau of small diamets
sampl i n g tool s an d ins tr u me n t a t ion h-as'b ec om e aua il abl e,
ntaking the use of small diameter sanpling points more
feasible for an expanding range of ryplicaiions.

The Geolnsight Advantage
The products in this catalog are designed from the bot-

tom up to provide superior tools for long term monitoring
and remediation using direct push methods.

During development we did !a! try to satisfu
traditonal monitoring well requirements. Mostlv derived
from production weli and geotechnical drilling specifica-
tions, these require a large diameter hole (no problem
with a drill rig!) and focus on optimizing well yielc!
pump efficienry and sand control.

Irstead, we focused on delivering the best direct push
sample point possible, making sample qualitv the number
one priority. Our sole objective was to create a system that
will provide groundwater samples representative of rn
sita conditions with minimal disturbance to the subsur-
face environment.

Benefits of this approach indude:
. Extremely high open area (>20%) improves

communication with the aquifer and upgrades
performance in low-flow or passive sampling and / or low
yield wells.

. Availabfitv of ultra-fine sand pack lowers turbiditv
by orders of magrritude and retards or elirninates sample
poini siltation.

. Small ar:nular space between the casing and the hole
is easily sealed using expanding seals attached to the car
lng.

. Compatibfity with almost all direct push equipment
without expersive special adapters.

Geolnsight tools work with almost all probe cone
penehalqeter and ddll rigg. AII our 3 / 4" sampling equip-
ment will fit inside readily available 2-7 /8,, or 2" O.D.
direct push drive casing used with probing and CPT rigs.
i-l, +" mor-iel rir inside 1.5" i.D. casinq, anci l" mociels iir
irside 1.375 ' I.D. casins-

Geolnsight Groundwater Access Port
During installation After retracting drive casing

(left) (.iehQ

PYC Well Casing

Drive Casing

Borehole witb Drive
Casing removed

Hydroted

Foarri Bridge
compfessed Ex4ds lns;:il$y

I
I
I
I

t
I
I
I
t
I
t
I
T
I
I

Plus | 0
PrePak Screen



APPENDIX C

BORING LOGS AND AIR SPARGING POINT CONSTRUCTION DETAILS
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r /A'') ALISTo ENGINEERiNG GRoUP' (5/ TaLNUT cl?E:{, cALlFopNrA LOG OF BORING MW-I Page I af I

SEE SITE PLAN

ALISTO P BOJE CT NA: tO-ztO-O3 oATE oPILLED: lO/20/94

CL IEi.lT: Xlra jil Conpahy

LoCATI0N: lTAl Park Street, Alaneda, Cali larnia

OF ILL fNG METHOo: Hollavt Sten Auger (8")

DFILLING COMFANY: Soils €xptoration SaryrcesoA SIt.ic El_EVATl0ft: t9.49'ttSL

IoGGED BY: John DeGecrge APPqj'/€' ts'/: At Sevi ]
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5

EI
r

IELL IIIAGFT F;
E g

aa
ul

1
at,

a5
a

(rt
a

d
)
o

GECI.OGIC CESCAIPTION

9,12 .15

7,7,9

21,21,30
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245

IT
I

I

I
| l
t l
t ,
l l
I '
l i

Y l l
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!
\
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+
I

T
I
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T
T
I

SP P lEn  i e r -Topso l l

S l i \ r o :  b ' ay r ,  mo i s t ,  mec iLm dense ;  ! e i y  l i ne -  t c  1 i 1e - : ' a i neC
sand :  t r ace  s i l t .

Sel.l]e: dark €reen, very moist.

SdmE:  | {e t  to  se tura ted ,  ve .y  dense.
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r l\) ALISTO ENGINEERING GROUP
Yry waLlrur cnE:(, caLIFoRuA LOG OF BORING MW-2 Page I of I

SEE SITE PLAN

ALISTO PBOJECT I.]Q: IO.2IO-43 OATE OBILLEO: IO/20/94

CLIEIIT: Xlra jil CDnpany

L0CATI0N: 1701 Park Strcet, Alaneda, Calilornia

DBILLING METHAD: Ha|ow Sten Auger (8"1

0BILLING COMPAI'lY: Soils Erploration SerylcescASING Er-EVATI0N: 2C.29 'MSL

L0GGED BY: Jahn 0e5eorge APPRjVED BY: Al Sevi a

=

@

olg

E)

rEtL guGR |l,1 F;
E g

.,l
u,

:l
AD

o

(!

a
.tt

a,

GEAIoGIC ESCRIPTIoi{

i0 , t4 , re

t3,20,rs559

i

b
c.l

a

V

t0-

t 4 -

20-

T

I
T

t
+
I

S P Plan ie r -Top5o i l

SAND:  or ive /€re9r ,  ro i5 r .  Ted um oe.se :  very  i lne-  ro
' l i n 6 - a r 2 i ^ c A  < : . . 1 .  t . : . o  r i l l

Same: dense.

Same: iSht brorn, l ,{et to saturated.
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r /Ai ALISTO ENGINEERING GROI,P
YD wALNUT caE:K, cTLIFoFNIA LOG OF BORING MW_3 Page t of t

SEE SITE PLAN

ALISTO PBOJECT NOi IO-2IO-03 OAIE ORILLED: IO/2O/94

CLIENT: Xfra Ail Conpany

ION: 17Ol Park Street, Alaneda. Catilornia

DFILL ING METlAO: Holaw Sten Auger (8")

0BILLING C0l'1PANY: Soils ExplaretiDn Seryi cescA SIl.lG ELEVATI0N: 2A.5A 'MSL

LoGGED BY: John jeGecrge APPRA\E1 B'/: At Sevila
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G€OTOGIC OESCRIPTIOH

r4, l0 ,s

10,15,i8

t0 , t4 ,29

0

0

0

a

$
;.r

] T_ l

I-f-

-l-

I
il
I I

t ,
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SP Planter -Topsq i l

SAN0:  b rown,  mo is t ,  med ium dense;  ye ty  t lne-  io  t lne-gra ined

Same: moist to t. lei; si lt to l0-15X.

Same:  l lgh t  b rcHn,  | {e t  to  sa iu ra ted ,  l i t t le  o r  no ' l ineg .
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r /...I ALISTO ENGINEERING GROUP
\ / / lP daLt.njT CFEE;(. cALlFoFl 'r t , \

LOG OF ll lELL Mhi_4 Page t of

SEE SITE PLAN

ALISI0  PFoJEa i  t )Ot  tA-210-A l  DATE CFIL I :D:  A4/22 /97

CLIENT: Xira Oil Canpany Ser'/t ie Statian

L)CAI :0 i l :  t i17  P; ta  S t teg t .  a  eng l . .  ad t i la t . ia

DFILLING MEIJA1 Hend Eltger/Dtr?ct push (6"/3"): 2 3ptit spoon

0FILLING C0f/PAl'rY: Pt -"ctsian SdnDtinc. Inc. CASII' lG !LEVA-ii0l.r.

ac i :E i l  A  Y .  Pr : /a \ t  i t .n iD APPFA'/FC e t: At 5.4i1.
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Plar ieC area :  lmccr t  io  I  l { rc t ,  5ome a :z ' te l  a r  l l2 loo t .

Sand  r i l t h  S i l t r  l i qn t  b .o rn ,  damp .

Co lo r  change  to  . l i ve -g ray  a i  5 .5 .

Sdme :  i nc rea :e  i f l  c l ay  con ien t .

C i m d  n ^ , . 1 '  / 6  . " . n . 6  l ^  L - r i  . r  C  ;

Coic r  chan€e to  l igh t  b ro l rn  a t  12 .5 .

F ^ f  ^ .  l F / m h ^ f . n  r r  i F  1 . o f
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SEE STIE PTAN

ALISTO PBOJECT NO: IO.2P DATE DFILLEO: O4/O5/OO

CLIENT: Xfla )il Conpany.

L0CATI0N: lTOl Park St. Alaneda.

DBILLING MEfHOO: Direcf-push using l-l/2" dianeter Casiftg

OBILLING COI"IPANY: Y/ionex CASING ELEVATION: /V,/A

LoGGED BY: 6. Nag/e APPBOVE] EY: Al Sevilla

rEu l[AGMrl gr GEq-OGN IESCRIPTION

-s

s
g

t
.i

E

a

1
-r

- l

t0-

l5-

20-

,u-
l-1

l
l
I

Cons t ruc ted  in  ex ls t ing  u t i l i t y  yau l t

C layey  to  s i l t y  9and,  g ray  green,  mo is t ,  l i ne  g ra ined sand.

| {e t  a t  B ' lee t .
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SEE SITE PTAN

ALISTO P FOJE CT NA:, IA.AO OATE DBILLEO: O4/O5/OO

CLIENT: Xfla 1il Conpany.

LoCATI0N: 1701 ParR St. Alaneda.

DBILLING lvlETH00: Otecf-push using l-l/2" didneter Caslhg

DF]LLING C0MPANY: y/lonex CASING ELEVATIoN: N/,4

L06GED BY: 6. Nag/e APPROVED BY: AI Sevil a

HzuEAGMI gl GEo.OGTC ESCRrrtoX

cl
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b
E

{

E

-

T
-

--lI- rr
fi

:

|rl
;i
d l

i l
I --l

51

5

10-

l5

2A

) q _

30-

'1
-1

Conslructed in exlrt ing utl l i ty vault

C layey  to  5 i l t y  sand,  g ray  green,  mo is l , ' l l ne  g ra ined sand,

i le t  a t  0 ' lee t .
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YaY LAFAYETTE.caLTFoFNTA LOG OF I{ELL ASP-3 Page I ol O

SEE STTE PLAN

ALISTO PBOJECT NO: IO-21O OATE OBILLED: O4/05/AA
CLIENT: Xlra 1il Canpany.

LoCATI0N: 1701 Park St. Alaneda.

oHILLING MEIHAO: Direct-push using 1-1,/2" dianeter Castng

OBILLING COUP AN\i Viroftex CASING ELEVATION: iV,4

L0GGED BY: 6. Nagle APPROVE1 BY: Al Sevilla

IELL ItrABMX Ir GEOI.OGID ESCRIPTION
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tl

b

E
E
ql

-

-f
I

r-1
--{- E

a*

5

l0

20

25

30

Constructed in eristing uti l i ty yault

C layey  to  s i l t y  sand,  g ray  green.  mo is t ,  l i ne  g ra ined sand.

Y le t  a t  B  iee t .
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SEE SITE PLAN

ALIST0 P R0iE CT NO.. tO-zt? OATE DBILLED: O4/05/OO

CLIENT: Xfra Oil Conpany.

L0CATIoN: 1/Ol Park St. Alaneda.

oFILLING MEfHOD: Direct-push using t-t./?" dianeter Casing

oFILL ING C0MPANY: Yironex CASING ELEVAI ION:  N/4

LoGGEo gY: A. Nagls APPRAVED BY: Al Sevil la
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Construcied In eristing uti l i ty vtsljt

Clayey  t o  s l l t y  sand ,  g ray  g reen ,  mo l s t ,  l i ne  g ra lned  sa fd .
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\AD LAFAYETTE.cTLTFoBNIa LOG OF I,IELL ASP-5 Page I of 0

SEE SITE PLAN

ALISTO PROJE CT NO: IO-2IO 0ATE 0FILLED: 04/05/00

CLIENT: Xd.a Ail Conpahy.

LoCATIoN: l70l Park St. Alaneda.

0RILIINo VTEIHOO: Direct-push using 1-l/2" dianetet Casing

ORIIIING COMPANY: Yfd'e, CASING ELEVATION: iV,/I

L066EE BY: B. Nag/e APPROVED BY: AI SEViIIA
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Cansiructed ln exisling uti l i ty yault

C layey  to  s i l t y  sand,  g ray  €reen,  mo is t ,  l i ne  g ra ined sand.

l {e t  a t  I  iee t ,
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r A] ALISTO ENGINEERING GROUP
t(D LAFAYETTE.cALIFoRNTA LOG OF WELL ASP-6 Page t ot O

SEE SITE PLAN

ALISTO PBOJECT NA'. IO-2IO DATE OBILLEO: O4/05/OO

CLIENT: Xfra Oil Conpany.

LoCATI0N: l70l ParR St. Alaneda.

DFILLING UEIHOD: Direct-push using l-l/2" dianeter Casing

0BILLING CoIVPANY: yiidne.f CASING ELEVATIoN: N/,4

LoGGED BY: a. Nagle APPROVED BY: A! Sevilla
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Constructed in existing uti l i ty yault

Clayey to sil ' ty sand, gray green, moist, l ine grained sand,

Wet  a t  0  fee i .

Same, some yellot{-brown mcttl lng.
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LAFAYETTE.cALTFoRNTa LOG OF WELL ASP-7 Page I ol O

SEE STTE PTAN

ALISTO PBOJECT NO: IO_2IO OATE OFILLED: O4/05/OO

CLIENT: Xfra O Conpany.

LoCATI0N: lTOl Park St. Alaneda.

DBILLING METHOO'. Direct-push using l-t/z" dianeter Casing

DBILLING CoI"jPANY: yrone,{ CASING ELEVATIoN: ,4

LoGGEo BY: 8. Nag/e APPEOVED Bf: AI Sevi a

t.Ett oHG l Ie 6E0t0€E tEgcntPrrcN

s
cl

I

a
€

{

9 l
6 l
^ * l

- d l

,F i- , 1

s l
1 l
0 l - L

{ , t--i
_L

E

a

-lt_

T
_il

F

Cons t ruc ted  i n  e r s t i ng  u t i l l t y  vau l t

g layey  to  s l l t y  sand,  g ray  green,  mo is t ,  l i ne  g rE ined sand.
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APPENDIX D

FIELD PROCEDIJRES FOR CHAIN OFCUSTODY DOCTJMENTATION,
LABORATORY REPORTS, AND CHAIN OF CUSTODY RECORDS



FIELD PROCEDURES
FOR

CHAIN OF CUSTODY DOCUMENTATION

Samples were handled in accordance with the California Department of Health Services'
guidelines. Each sarnple was labeled in the field and groundwater samples were immediately
stored in an iced cooler for transport to a state-certified laboratory for analysis.

A chain of custody record accomparried the samples and included the site and sample
identificatiory date of collectiory analysis requested, and the name and signature of the
sampling technician. \44ren traasferring possession of the samples, the transferee signed and
dated the chain of custodv record.
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0 | I l0 2nd Avenuc South, #D7, Pachcco, CA 94553-5560
,uccavpgELL ANALYTICAL INC. | Tclcphonc : 925-798-1620 Fax:92s-'798-t6?2

H I http://www.mccampbcll.com E-mail: main@mccampbcll.com

Alisto Engineering Group

3732 Mt. Diablo Blvd. Ste 270

Lafayene, CA94549

Client Project ID: #10-210- 13-004
Date Sampled: l0/13/00

Date Received: l0/17100

Client Contact: Steve Brueee Date Extracted: 10/17100

Client P.O: Date Analyzed: l0/17100

t0t24/00

Dear Steve:

Enclosed are:

l). the results of4 samples from your #10-210-13-004 project,

2)- a QC report for the above samples

3). a copy ofthe chain ofcustody, and

4). a bill for analyhcal services.

All analyses were cornpleted satisfactorily and all QC samples were found to be rvithia our contol limits.

Ifyou have any questions please contact me. Mccampbell Analytical Laboratories strives for excellence in

quality, sewice and cost. Thark you for your business and I look forward to working with you again,

| /')
You {hu ry . \ / l - \

'.9"+"\rrl,l-_x
Edward Hamilton, Lab Director



Alisto Engineering Group

3732 Mt. Diablo Blyd. Ste 270

Lafayette, CA 94549

Client Project ID: #10-210-13-004
Date Sampled: l0/i3l00

Date Received: 10/17100

Reporting Limit unLess
otherwise stated; ND means

not detected above rhe
reporting limir

'watetand vaporsamples are reported in ug/L, wipe samples in ug/wipe, soil and siudge srmples in mg/kg, and all TCLP and SPLP extracis
in ug/L

i cluttered chrornatogam; sample perk coelutes with sunogate peak

'The tbllowing desciptions of the TPH chromatogiam are cursory in nature and Mccampbell Analytical is not rgsponsible for their
interpretation: a) unmodified or weakly modified gnsolinE is significant; b) heavier gasoline rlnge compounds are significant(aged
gasoline?); c) lighter gasoline range compounds (the most mobile frrction) are significant; d) ga6oline rrnge compoun& hrving b.ord
chromatographic peaks are significant; biologically altered gasoline?i e) TPH pattem that does not appear to be derived from gasoline (1): i)
one to a fow isolated peaks present; g) strongly xged gasoline or diesel range compounds are signiticanti h) lighter than water immiscibie

le that contains grexter thrn -5 vol. % scdimcnt; i) no

C. | 110 2nd Avenuc South, #D7, Pachcco, CA 94553-5560
Z4 McCAMPBELL ANALYTICAL INC. | , ,. rclcohonc 925-1e8-t62o F ax : 925-198-t(t22

tW I httpr//www mccamDbcll  com E.mail :  maintn,mccampbell  com

I
I

Date Extracted: l0/17100

Date Analyzed: 10/17100

Gasoline Range (C6-Cl2) Volalile Hydrocarbons as Gasoline*, with Methyl tert-Butyl Ether* & BTEX*
EPA methods 5030, modified 8015, and 8020 or 602; Califomia RWQCB (SF Bay Resion) method CCFID(5030

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

DHS Certificarion No. 1644

I
I

- . lr,r , tdrr rrd Hamriron. L.rb Drrector...?.------'r



MoCAMPBELL ANAIYTICAL IN
l l0 2nd Avc, South, #D7, Pacheco, CA 94553-5560

Telephone : 925-798- 1620 Fax . 925-798-1622
http:/ /www.mccampbcll .com E-mail :  mai

QC REPORT

Surrogate'1 0.000 97.0 95.0 100.00 97 95

Xylenes 0.000 311.0 315.0 300.00 144 105 1 . 3  l

Ethyl Benzene 0.000 105.0 105.0 '100.00 1 0 5  | 105 0.0

To luene 0.000 102.0 102.0 100.00 10? 102 0.0 :

Benzene 0.000 104.0 104.0 100.00 104 1 0 4 0.0

MTBE 0.000 100.0 97.0 100.00 1 0 0  s 7 3.0

GAS 0.000 940.2 812.0 1000.00 94 81 1 4 . 6

SamplelD:

Surrogatel 0.000 119.0  '120.4 100.00 120 0 . 8

TPH (diesel) 0.000 315.0 327 .0 300.00 1 0 5 1 0 9  I 3 . 7

( 1,1S _ji,,p/c)
, ,  gt  N. t r  r  t t r l

{ L/.1- t/3tD )
:u l r -  .  r , , i l

' : ' l- r:jri i jJtl"r
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AIR TOXICS LTD.
I
I
I
t
I
I
I
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A N  E N V I R O N M E N T A L  A N  A L Y  T I C  A L  L A B  O R  A  T O R Y

WORK ORDER#: 0010421

Work Order Summary

PHONE:

FAX:
DATE RECEIVED:

DATE COMPLETED:

CLIENT:

FRACTION #
0 l A
02A

CERTIFIED BY:

Mr. Pete Bcaver
Alisto Engineering Group
3732 Mt. Diablo Blvd.
Suitc 270
Lafayene, CA 94549

925-962-69-70

925-962-69'7 |
lu24/00
1l/6t00

BILL TO:

P.O. #

PROJECT #

Mr. Larry Buenvcnida
Alisto Engineering Croup
3732 Mt.  Diablo Btvd,
Suite 270
Lafayette. CA 94549

l0-2 lo-  t3-004

l0-210-  l3-004 Xtra Oi l

NAIIE
10-210-  l3-004
Lab Blank

TEST
TO-3
TO-3

RECEIPT
VAC./PRES.

5.0 "Hg
NA

oe're: t'fz1[ou

Ccrt t icat ion numbers:  CAELAP- I149,  NYELAP- I  l :9  L UT ELAP -  E-217.  AZ ELAP -  A20567

I80 BLUE RAVINE ROAD. SUITE B FOLSOIV{. CA - 95630
r  ' )  l  6  j  , l  s  j  -  t  0  0  0  .  t s 0 0 t 9 s j - , i r ) j _ i  .  F \ \  L 0 t f  )  r t s  j , l ( ) : r )

LaboFrtory Direcror



LABORATORY NARRATIVE
TO-3

Alisto Engineering Group
Workorder# 0010421

One 6 Liter Summa Canister sample was received on October 24,20OO. The laboratory performed
analysis via modified EPA Method TO-3 for Methyl tert-Butyl Ether (MTBE), Benzene, Toluene,
Ethylbenzene, Xylenes and Total Petroleum Hydrocarbons (TPH). MTBE and BTEX were analyzed via
CC/PID and TPH via GC/FID. The TPH results are calculated using the response of Gasoline. The
method involves concentrating up to 200 mL of sample. The concentrated aliquot is then dry purged to
remove water vapor prior to entering the chromatographic system. See the dara sheets for the reporting
l imits for each compound.

Receiving Notes

There were no receiving discrepancies.

Analvtical Notes

There were no analytical discrepancies.

Definition of Data Oualifving Flags

Seven qualifiers may have been used on the data analysis sheets and indicate as follows:
B - Compound present in laboratory blank greater than reporting limit.
J - Estimated value.
E - Exceeds instrument calibration range.
S - Satr:rated peak.

Q - Exceeds qual i ty control  l imirs.
U - Compound analyzed for but not detected above the detection limit.
M - Reported value may be biased due to apparent matrix interferences.
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Compound

AIR TOXICS LTD.
SAMPLE NAME: r0-2r0-13-004

ID#:0010421-01A
EPA VIETHOD TO.3 GC/PID/FID

Det. Limit
(ppmv)

Det.
(ucJL)

Amount
(ppmv)

Amount
(ucr/L)

22
26
30
30
710

I
T
T
I
I
I
T

I
I
I

I
I
t

Benzene
Toluene
Ethyl Benzene
Total Xylenes

I?l {c?l Hydrocarbons),ref- t9 Gasgllng
Methyl tert-Butyl Ether

6.8
6 .8
tl. d

6.8
170
6 . 8

950 t\4
1 0 0
'130
'160

29000
260

3100 t\4
380
580
720

'i20000

970 
.

Method
Limits

M = Feported value may be biased due to apparent matrix intederences.

Container Type: 6 Liter Summa Canister

Surrogates "/"Recovery
1 1 8 75-125

75-125
Fluorobenzene (PlD)
Fluorobenzene (FlD)
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AIR TOXICS LTD.
SAMPLE NAME: Lab Blank

ID#:0010421.02A
EPA METHOD TO.3 GCIPID/FID

Date of Colleclion: NA

Date ot Analysis: 10/26/00

Compound
Det. Limit

(ppmv)
Dei. Limit

(uG/L)
Amount
(ppmv)

Amount
(uG/L)

Benzene
Toluene
Ethyl Benzene
Total Xylenes
TPH (C2+ Hydrocarbons) rel. to Gasoline
vernyt ieh-airtyt etner

Container Type: NA - Not Applicable

Surrogates

0.0010
o.0o 1o
0.00 '10
0 . 0 0 1 0
0.025
o.bo io

0.0032
0.0038
0.0044
0.0044
0 . 1 0

o.do37

Not Detected
Not Detected
Not Oetected
Not Detected
Not Detected
l.tot betLCteo

Method
Limits

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected.Noi 

oeiecied

ToRecovery

Fluorobenzene {PlD)
Fluorobenzene (FlD)

94
93

75-125
75-125
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