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FAX: (408} 264-2435

Report of Findings
Air Sparge Pilot Test

ARCO S:ation 2035
1001 San Pablo Avenue
Albany, California

For ARCO Products Company

1.0 INTRODUCTION

At the request of ARCO Products Company (ARCQO), RESNA Industries Inc. (RESNA}
performed an Air Sparging Pilot Test (AST) at ARCO Station 2035, 1001 San Pablo
Avenue, Albany, California. The AST was performed to evaluate the feasibility of using air
sparging to remove dissolved gasoline hydrocarbons from groundwater beneath the subject
site. Work for this program included installing two air sparge wells (AS-1 and AS-2),
performing a two day pilot sparge test, collecting air sparge response data during field
testing, collecting groundwater and soil gas samples for laboratory analysis and preparation
of this report, This report describes test methods, presents field and laboratory data from
the sparge test, and presents conclusions concerning the feasibility of air sparging at the site.

20 BACKGROUND

2.1 General

ARCO Station 2035 is an operating service station located at the southeast corner of the
intersection of Marin and San Pablo Avenues at 1001 San Pablo Avenue in Albany,
California. The location of the site is shown on Plate 1, Site Vicinity Map. The site is a
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relatively flat, asphalt-and concrete-covered lot. The site is bounded by Marin Avenue and
an operating Shell Station to the north, by San Pablo Avenue and the Agricuitural Research
Station of the University of Berkeley to the west, an auto repair shop to the south, and
residential homes to the east.

Four underground gasoline-storage tanks (USTs) were excavated and removed from the
northeastern portion of the site in July and August 1991, including one 6,000-gallon UST
(T1), two 4,000-gallon USTs (T2 and T3), and one 10,000-gallon UST (T4). A 550-gallon
waste-oil tank was removed from the east-central portion of the site in 1977 during ARCO’s
conversion of the station to a mini-market. Four new 10,000 gallon USTs were placed in
a new pit situated in the southeastern portion of the site. The approximate locations of the
former and existing USTs, former waste-oil tank, and other pertinent features at the site are
shown on Plate 2, Generalized Site Plan.

2.2  Regional Geology and Hydrogeology

ARCO Station 2035 is located within the East Bay Plain in the north-central portion of the
Berkeley Alluvial Plain (Hickenbottom and Muir, 1988), The active Hayward Fault is
situated approximately 2 miles east of the site. Helley et al. (1979) mapped the earth
materials underlying the site area as older Quaternary alluvial deposits composed of a
heterogeneous mixture of poorly consolidated to unconsolidated clay, silt, sand and gravel,
The site is less than 1,200 feet north of Codornices Creek and approximately 1 mile east of
Fleming Point on the eastern shoreline of the San Francisco Bay. The direction of
groundwater flow in the vicinity of the site is inferred to be to the west- southwest based on
regional and local topography and drainage patterns.

3.0 INSTALLATION OF AIR SPARGE WELLS

31  Field Work

On June 14 through 16, and 21, 1993, five soil borings (B-23 through B-27) were drilled, two
air sparge/vapor extraction combination wells (AS-1 and AS-2) and three vapor extraction
wells (VW-7 through VW-9) were constructed in the borings. Wells AS-1 and VW-7 were
installed in the northern portion of the site near the northern service islands, well AS-2 was
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installed in the northwestern portion of the site, well VW-8 was installed in the northeastern
portion of the site near the former USTs, and well VW-9 was installed in the western
portion of the site near the western service islands. The locations of the borings and wells
are shown on Plate 2.

Soil samples were collected, as shown on Logs of Borings (Appendix A, Plates A-2 through
A-6), for description and possible laboratory analyses. Laboratory analytical results of soil
samples analyzed are shown in Table 1, and copies of laboratory analytical data are included
in Appendix B. Sampling procedures are summarized in Appendix C.

32  Subsurface Materials

The earth materials encountered at the site during this investigation generally consisted of
a fine-grained sandy silt to clay overlying a coarser-grained clayey gravel and clayey to
gravelly sand water-bearing unit. Beneath the water-bearing unit in borings B-26 and B-27
a silty clay lower confining unit was encountered. Drilling observations are summarized in
the logs of borings, shown on Plates A-2 through A-6. Graphic interpretations of soil
stratigraphy beneath the site based on this and previous investigations are shown on geologic
Cross Section A-A’ (Plate 3). The location of the cross section is shown on Plate 2.

33 Sparge Well Construction

Two combination air sparge/vapor extraction wells (AS-1 and AS-2) and three vapor
extraction wells (VW-7 through VW-9) were constructed in borings B-23 through B-27,
respectively. Vapor extraction wells VW-7 through VW-9 were completed with 4-inch-
diameter, Schedule (Sch) 40, polyvinyl chloride (PVC) casing. Well casings were set to 15
feet and screened to S feet with 4-inch-diameter 0.1 inch-wide machine slotted, PVC. The
air sparge/vapor extraction combination wells were constructed using two 2-inch-diameter,
Sch 40, PVC pipes in one boring. The air sparge point was constructed of 2 feet of 0.020-
inch-wide machine slotted PVC screen at the bottom of the well, with 2-inch-diameter PVC
extending to ground surface. The vapor extraction point consisted of 10 feet of 0.1 inch-
wide machine sloited PVC screen set from 5 to 15 feet, with 2-inch-diameter PVC extending
to the surface. For specific details of individual well construction see Logs of Borings B-23
through B-27 (Plates A-2 through A-6).

69036.10/SPARGE 3
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4.0  AIR SPARGE PILOT TESTING

41 Purpose

Air sparge pilot testing was performed at the site on August 25 and 26, 1993. The purpose
of performing the AST was to evaluate the feasibility of removing dissolved and residual
gasoline hydrocarbons from first groundwater beneath the site. To the extent possible, the
objectives of the AST were to validate hydrocarbon removal from the saturated zone as a
result of sparging, evaluate the propagation of air injected below the groundwater surface,
collect injection flowrate and pressure data for the possible design of an air sparge system,
and evaluate the effect of vapor extraction on sparging.

4.2  Test Procedures

Prior to air sparging, groundwater samples were collected from all onsite sparge and
monitoring wells to establish pre-test dissolved total petroleum hydrocarbons as gasoline
(TPHg) concentrations in groundwater. This groundwater sampling was performed by
EMCON Associates (EMCON) of Sacramento, California, one day prior to sparge testing.
The groundwater sampling was performed by EMCON as part of ongoing quarterly
groundwater monitoring. On the day of sparge testing only, RESNA field personnel
collected soil gas samples to establish baseline TPHg vapor concentrations in the vadose
zone and collected depth-to-water (DTW) measurements for the sparge wells and
monitoring points.

Test equipment for sparging included a trailer mounted air compréésor equipped with

~ coalescing air filters, a sparge air flowmeter with pressure regulators, monitoring point

assemblies to allow for the collection of gas samples from within the vadose zone, and field
instruments to measure relative TPHg vapor concentrations. For the combination
sparge/vapor extraction test, test equipment included the sparge equipment described above
and an internal combustion (IC) engine for vapor extraction.

For the sparge only test, air was injected to establish the minimum pressure required to
evacuate the sparge well of water. While sparging was ongoing, vadose zone gas samples

were collected to monitor TPHg concentrations, and vadose zone pore pressure was

monitored. At the completion of sparging, groundwater samples were collected from
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monitoring points for dissolved TPHg measurements. For the combination sparge/vapor
extraction test, sparging was performed as described while vapor extraction was performed
in the immediate vicinity of the sparge well.

The sparge test employed air sparge well AS-1 as an injection point while wells RW-1, AS-2,
MW-1, and MW-2 were used as monitoring points. The distances from AS-1 to the
monitoring points were 22, 27, 45, and 46 feet, respectively. The sparge/vapor extraction
test employed air sparge well AS-1 as an injection point, well AS-2 (vent) as a vapor
extraction well, and wells VW-5, VW-2 and AS-1 (vent) as monitoring points. The distances
from AS-1 to the monitoring points for the combination test ranged from 17 to 27 feet. An
air sparge and vapor extraction well data summary is included in Table 2.

4.3  Field Results

While sparging, air injection to AS-2 was initially achieved at a flowrate of approximately
2.5 actual cubic feet per minute (acfm) at a delivery pressure of 24 pounds per square inch
(psi). Groundwater elevation rises were observed that ranged from 3.8 feet (RW-1) to 5.7
feet (MW-2). Vadose zone pore pressures during sparging ranged from 17 inches of water
column (AS-1) to 0.8 inches of water column (AS-2 vent).

Within approximately 30 minutes after sparging was initiated, the bubbling of water in RW-1
was observed. Bubbling in RW-1 continued during the entire test duration, however,
bubbling was not observed in any of the other monitoring points.

During the combination sparge/vapor extraction test, injection into 'AS-1 occurred at a
flowrate of 2.5 acfm and injection pressure of 24 psi and extraction from AS-2 (vent)
occurred at approximately 52 acfm. Extraction wellhead vacuum at the beginning of the test
was 62 inches of water column and was reduced to 39 inches of water column by the end
of the test. The vacuum responses at the monitoring points (VW-2 and VW-5) at the
beginning of the combined test were 6.0 and 3.6 inches of water and were reduced to 2.6
and 2.0 inches of water, respectively by the end of the test. Field test data for the sparge
and sparge/vapor extraction tests are summarized in Tables 3 and 4.
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44 Laboratory Methods and Results

Groundwater and soil gas samples collected during field testing were submitted to Sequoia
Analytical Laboratories, of Redwood City, California (Hazardous Waste Testing Laboratory
Certification #1210) to be analyzed for TPHg, and benzene, toluene, ethylbenzene, and total
xylenes (BTEX) using Environmental Protection Agency (EPA) Methods 5030/8015/8020.
Laboratory analytical results for groundwater and soil gas testing are presented in Table 5. -

Soil gas samples collected during sparging indicated TPHg vapor concentrations away from
the sparge well either increased slightly { AS-2 vent) or stayed approximately the same (VW-
1). Prior to sparging, the concentrations of dissolved TPHg measured in AS-1, AS-2, and
MW.-2 were 2,400 parts per billion (ppb); 30,000 ppb; and less than 0.5 ppb, respectively.
Dissolved TPHg concentrations measured in monitoring points AS-1, AS-2, and MW-2 at
the completion of sparging were 460 ppb; 28,000 ppb and less than 0.5 ppb, respectively.
Sparge well AS-1 exhibited a significant concentration reduction during the test while TPHg'
measurements at AS-2 and MW-2 were approximately the same.

Dissolved oxygen concentrations prior and subsequent to the sparge test either decreased
(AS-2 and MW-2) or increased only slightly (AS-1).

50 CONCLUSIONS
Our evaluation of field and laboratory data includes the following conclusions:

*  An injection pressure of 24 psi is necessary to achieve an injection flowrate of 2.5 acfm.

e  The initial minimum required delivery pressure of injection air did not drop after flow
into the sparge points was achieved.

*  Bubble propagation occurred from AS-1 to RW-1 (a distance of 22 feet) where vigorous
bubbling was observed within 30 minutes after sparging was initiated.

* The concentration of benzene in monitoring point AS-2 (located 27 feet from sparge
well AS-1) was reduced 43% from 1,300 ppb to 740 ppb.
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¢ Groundwater elevation rises ranging from 3.3 to 5.7 feet were observed during the
sparge test. These elevation rises may be due to either an excessive injection pressure
or a pressure buildup caused by a confining layer below the groundwater surface.

¢ Data obtained from the test suggests that bubble propagation is occurring to distances
greater than 20 feet from the sparge well.

6.0 LIMITATIONS

This report was prepared in accordance with generally accepted standards of environmental
geological and engineering practice in California at the time this investigation was
performed. This assessment was conducted solely for the purpose of evaluating
environmental conditions of the soil and groundwater with respect to gasoline related
hydrocarbons at the site. Groundwater monitoring field procedures and acquisition of
groundwater data were performed under the direction of EMCON. With respect to .
groundwater monitering, RESNA’s scope of work was limited to interpretation of EMCON’s
field and laboratory data. No soil engineering or geotechnical references are implied or
should be inferred. Evaluation of the geologic conditions at the site for the purpose of this
assessment is made from a limited number of observation points. Subsurface conditions may
vary away from the data points available.

7.0 DISTRIBUTION
It is recommended that copies of this report be forwarded to:

Mr. Richard Hiett

Regional Water Quality Control Board
San Francisco Bay Region

2101 Webster Street, Suite 500
Oakland, California 94612

Mr. Barney Chan

Alameda County Health Care Services Agency
80 Swan Way, Room 200

Oakland, California 94621
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09-06-49 Pacific Aerial Surveys Black and White @ AV-28-11-27 1:7,200
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TABLE 1

LABORATORY ANALYSES OF S0OIL SAMPLES

ARCO Station 2035
Albany, Califoria

(Page 1 of 4)
Date VOCPCB,

Sampie ID TPHg B T E X TPHd TOG and SVOC Cd Cr Fb Ni Zn
Al 1

/5-16-B1 1,900 <4 15 1 33 NA NA NA NA NA NA NA NA
S-15- <10 <0.005 0.006 0006 <0005 NA NA NA NA NA Na NA NA
5-19%-B1 <10 <0.005 <0.005 <0005 <0005 NA NA NA NA NA NA NA NA
S10-B2 51 19 0.35 0.81 4.0 NA NA NA NA NA NA NA NA
5-144-B2 <10 0.063 <0.005 <0005 <0005 NA NA NA NA NA NA NA NA
S-20-B2 <10 0.039 0.044 0.007 0041 NA NA NA NA NA NA NA NA
S-10-B3 75 it B2 18 11.0 NA NA NA NA NA NA NA NA
5-14%-B3 «1.0 0.21 <0.025 <0.025 0039 NA NA NA NA NA NA NA NA
5-20-B3 <1.0 <0.005 <0.005 <0005 <0005 NA NA NA NA NA NA NA NA
5-10-B4 2,400 33 140 40 220 NA NA NA NA NA NA NA NA
5-15-B4 520 <10 6.9 6.2 63 NA NA NA NA NA NA NA NA
§-19-B4 <1.0 < (0.005 0.007 <0008 <0005 NA NA NA NA NA NA NA NA
5-95%4-BS <10 0.007 0.006 <0005 <0005 NA NA NA NA NA NA NA NA
§-15-B5 <10 <0.005 0.006 <0005 <0005 NA NA NA NA NA NA NA NA
§-20-B5 <1.0 <0.005 <{.005 <0005 <0005 NA NA NA NA NA NA NA NA

une 1991

8-51-B6 <10 <0.0050 <0.0050 <0.0050 <0.0050 NA NA NA NA NA NA NA NA
S-10%-B6 <10 <00050 <00050 «<0.0050 <0.0050 NA NA NA NA NA NA NA NA
5-15-B6 <10 <00050 <0Q0050 <0.0050 <0.0050 NA NA NA NA NA NA NA NA
S-17-B6 <10 <0.0050 <0.0050 <0.0050 <0.0050 NA NA NA NA NA NA NA NA
S-51-B7 <1.0 <00050 «<0.0050 <0.0050 <0.0050 NA NA NA NA NA NA NA NA
5-10%-B7 <10 <0.0050 <0.0050 <0.0050 <0.0050 NA NA NA NA NA NA NA NA
S-15%-B7 <1.0 <0.0050 «0.0050 «<0.0050 <0.0050 NA NA NA NA NA NA NA NA
S-17-B7 <1.0 <0.0050 «<0.0050 <0.0050 <0.0050 NA NA NA NA NA NA NA NA
S-18%-B7 <1.0 <0.0050 <0.0050 <0.0050 <0.0050 NA NA NA NA NA NA NA NA
October 1991
5-6-B8 <10 <0.0050 «<0.0050 <0.0050 <0.0050 NA NA NA NA, NA NA NA NA
S$-11-B8 as 12 1.7 0.42 20 NA NA NA NA NA NA Na NA
§-16-B8 30 045 0.13 011 047 NA NA NA NA NA NA NA NA
5-30-B8 240 35 50 4.1 16 NA NA NA NA NA NA NA NA
S4-B9 25 0.60 058 0.44 1.8 NA NA NA NA NA NA NA NA
§-101+-B9 13 0.74 0.72 0.18 095 NA NA NA NA NA NA NA NA
§-16-B9 <1.0 0.015 <0.0050 <0.0050 <0.0050 NA NA NA NA NA NA NA NA
§31-B9 <1.0 <0.0050 <0.0050 <0.0050 <0.0050 NA NA NA NA NA NA NA NA

See notes on Page 4 of 4
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TABLE 1
CUMULATIVE RESULTS OF LABORATORY ANALYSES OF SOIL SAMPLES
ARCO Station 2035
Albany, California
(Page 2 of 4)

_ Date VOCPCB,
Sample ID TPHg B T E X TPHd TOG and SVOC Cd Cr

F
Z
by

Qctober 1991 cout,
S5%-B10 <10  <0.0050 <0.0050 <0.0050 <0.0050

Na NA NA NA Na Na NA NA
§-13-B10 4.0 0.13 .15 0.041 016 NA NA NA NA NA NA NA NA
§5-204-B10 <10 <0.0050 <0.0050 <0.0050 <0.0050 NA NA NA NA NA Na NA NA
5-304%-B10 <10 <0.0050 <0.0050 <0.0050 <0.0050 NA NA NA NA NA NaA NA NA
$-6-B11 <10 0.010 <0.0050 <0.0050 <0.0050 3.9 80 ND* <0350 49 77N 41
§-11-Bil 110 <00050 «0.0050 <0.0050 027 n 43 ND* <050 80 58 T 69
$-16-B11 <10 <0.0050 <0.0050 <00050 <0.0050 <1.0 57 ND* <050 33 75 25 45
$-21-B11 <1.0 <(0.0050 <0.0050 <0.0050 <0.0050 <1.0 T4 ND* <050 39 72 2 56
Angust 1992
5-4%-B12 10 <0050 <0.0050 0.0070 0.050 45 250 ND <050 39 <50 58 40
$-9-B12 2.1 <0.0050 <0.0050 0.0060 0082 250 100 ND <050 42 <50 46 £
514¥%-B12 <10 <0.0050 «0.0050 <0.0050 <0.0050 <10 <50 ND <050 49 74 49 69
54¥-B13 <1.0 <0.0050 <0.0050 <0.0050 <0.0050 <10 <350 ND <050 68 <50 65 43
5T%-B13 <10 <0.0050 <0.0050 <0.0050 <0.0050 1.1° 18060 ND* <050 51 <50 8 46
§$17%-B13 <10 <(.0050 <0050 <0.0050 <0.0050 <10 <X ND <050 43 56 51 69
5-5%-Bl4 430 4.0 16 13 2 NA NA NA NA NA NA Na NA
5-104-B14 1,300 20 82 31 im0 NA NA NA NA NA NA NA NA
5-154-Bl4 <10 0.012 0.034 0.011 0055 NA NA NA NA NA NA NA NA
S-51-B1S 47 022 0.56 0.76 43 NA Na NA NA NA NA NA NA
5-10-B15 310 s 15 71 7 NaA NA NA Na NA NA NA NA
5-13%-B15 110 15 43 21 12 NA NA NA NA Na NA Na NA
S-44-Bl6 <10 <0.0050 <0.0050 <0.0050 <0.0050 NA NA NA NA NA NA NA NA
$10-B1s 4,300 21 110 51 580 NA NA NA NA NA NA NA NA
514%-Bi6 <10 0.010 0.032 0.018 018 NA NA NA NA NA NA NA
§-5%-B17 14 0.045 D.00BD <00050 0028 NA NA NA NA NA NA MNA NA
$-104-B17 1,100 16 n 27 140 NA NA NA NA NA NA NA NA
S-15%-B17 27 21 040 0.75 13 NA NA NA NA NA, NA NA NA
$-5%-B18 <10 <0.0050 «<D0050 <0.0050 <0.0050 NA NA NA NA NA NA NA NA
5-10-B18 380 48 U 87 46 NA NA NA NA NA NA NA NA
$-15%4-B18 26 0.78 048 0.059 0.29 NA NA NA NA NA NA NA NA
§-5¥-B19 <10 0.017 0.0090 <0.0050 <0.0050 NA NA NA NA NA NA NA NA
§10%-B19 <10 <0,0050 «<D.DO0S0 <0.0050 <0.0050 NA NA NA Na NA NA NA NA
S-15%-B19y <10 0.15 0.012 0.029 0.032 NA NA NA NA NA NA NA NA

See notes on Page 4 of 4
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: TABLE 1
CUMULATIVE RESULTS OF LABORATORY ANALYSES OF SOIL SAMPLES
ARCO Station 2035
Albany, Cahifornia

(Page 30f 4)
Date VOCPCB,

Sampie ID TPHg B T E X TPHd TOG and SVOC Cd Cr b Ni Zn
August 1992 cont,
$-0821-SPAD 550 26 9.5 54 47 NA NA NA NA, NA NA NA NA
Noy 1992
S$-5v%-B20 <10 <0.0050 <0.0050 <00050 <0.0050 NA NA NA NA NA NA  NA NA
5-9%-B20 <10 <0.0050 <0.005¢ <0.0050 <0.0050 NA Na NA NA NA NA NA Na
5-28-B20 <10 <0.0050 <0.0050 <0.0050 <0.0050 NA Na NA NA . NA NA NA NA
S-5%-B21 <10 <0.0050 <0.0050 <0.0050 <0.0050 NA NA NA NA NA NA Na NaA
§10%-B21 <10 <0.0050 <0.0050 <0.0050 <0.0050 NA NA NA NA NA NA NA NA
§-26-B21 <10 <0.0050 <{0.0050 <0.0050 <0.0050 NA NA NA NA NA NA NA NA
§-5K-B22 <10 <0.0050 <0.0050 <0.0050 «<0.0050 NA NA NA NA NA NA NA NA
SU%-BR <10 <0.0050 <0.0050 <0.0050 <0.0050 NA NA NA NA NA NA NA NA
526-B22 <10 <00050 <0.0050 <0.0050 <0.0050 NA Na Na NA NA NA NA NA
$-1125/SPA-D=< 1.0 <0.0050 <0.0050 <0.0050 <0.0050 NA NA NA NA NA NA NA NA
June 1993
5-5-B23 20 .22 045 0.20 076 NA NA NA NA NA NA NA NA
S-10-B23 490 49 19 83 50 NA NA NA NA NA NA NA NA
5-15-B23 <10 033 0.012 0.014 0014 NA NA NA NA Na NA NA NA
56-B24 <10 <{.0050 <0.0050 <0.0050 <0.0050 NA NA NA NaA Na NA NA NA
510%-B24 310 kE. 15 6.6 » NA NA NA NA  NA NA NA Na
514%-B24 <10 0014  <0.0050 <0.0050 <0.0050 NA NA NA NA NA NA NA
§5%W-B)S 66X 17 0.40 13 36 NA NA NA NA Na NA NA NA
§-9%-B25 <1.0 <0.0050 <0.0050 <0.0050 <0.0050 NA NA NA NA NA NA NA NaA
S-15-B25 <10 0.017 0.022 <0.0050 0014 NA NA NA NA NA NA NA NA
§-5-B26 1,600 7.7 45 28 170 NA NA NA NA NA NA NA NA
$-15-B26 <10 0.18 0.01% 0.015 0.047 NA NA NA NA NA NA  NA NA
$-31-B26 <10 <0.0050 <0.0050 <0Q0050 <0.0050 NA NA Na NA NA NA NA NA
5-T4-B27 690 74 25 13 64 NA NA NA NA NA NA NA NA
§12-B27 660 88 3 14 76 NA NA NA NA Na NA MNA NA
S-164-B27 <10 0.061 0.040 00090 0040 NA Na NA NA NA Na NA NA
S-19%-B27 <10 <0.0050 «<0.0050 <0.0050 <0.0050 NA NA NA NA NA NA NA NA
5-31-B27 <10 <(.0050 0.0070 <0.0050 <0.0050 NA NA NA NA Na Na Na Na

See notes on Page 4 of 4
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TABLE 1
CUMU[ATTVE RESULTS OF LABORATORY ANALYSES OF SOIL SAMPLES
ARCO Station 2035
Albany, California
(Page 4 of 4)

TPHg:

TPHd:
T0G:
voc:
PCB:
SVOC:
Cd:

Cr

Ni;

Zn
Pb:
NA:
<
ND
N

b

&,

&,

Results for TPHg, BTEX, TPH4, TOG and metals in pans per million (ppm); and for VOC, PCB and SVOC in parts per billion (ppb).

Total petroleum hydrocarbons as gasaline by EPA method 5030/8015/8020.

B: benzene, T: toluene, E: ethylbenzene, X: total xyleaes isomers; BTEX analyzed by EPA method S030/8015/8020.

Total Petroleum Hydrocarbons as diescl by EPA method 3550/8015,

Total oil and grease by Standard method 5520 E&F. i

Volatile organic compounds by EPA method 8240,

Polychiorinated biphenyls by EPA method 8080.

Semi-volatile organic corapounds by EPA method -8270.

Cadmium by EPA method 6010. '

Chromium by EPA method 6010,

Nickel by EPA method 6010.

Zinc by EPA method 6010,

Lead by EPA method 6010

Not analyzed.

Results reported below the laboratory detection limit.

All compounds tested were nondetectable. Detection limits varied for different compounds.
Sample collected from the saturated zone, analyzed for site characterization purposcs only.
Only VOCs tested.

Identified as & non-diesel mixture. The mixture in B-12 contained C9-Cl14 plus > Cl6 and >C17. The mixture in B-13 was >C17.
All compounds tested were nondetectable except cthylbenzene.

Sampic Identification:

$-26-B22 §-1125-SP2AD
| | '—— Boring number ] | | “ Composite sample
| | “— Soilpgile
| L——— Depth in feet | L—— Datc sampled
L Soil Sampie L——— S5oil Sample
69036/SPARGE
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. TABLE 2
SPARGE AND VAPOR EXTRACTION WELL DATA SUMMARY
ARCO Station 2035
Albany, California

August 25, 1993
Well ID Well Type Depth-to- Screened Depth of
Water Interval Well
AS-1 Sparge 11.12 31to0 29 3
Vadose 11.12 15to 5 15
AS-2 Sparge 10.67 31%: 10 29% 31%
Vadose 10.67 15t0 5 15
RW-1 Extraction 10.91 : 11 to 26 25.0
MW-1 Monitoring 10.55 15t0 29 296
MW-2 Monitoring 10.90 20 to 29 28.8

Measurements in feet below ground surface. .
Depth-io-water data taken from RESNA’s Quarterly Monitoring Report, Third Quarter 1993.
NM = Not measured

69036/SPARGE.




TABLE 3
AIR SPARGE TEST DATA
ARCO Station 2035
Albany, California
August 25, 1993

Time AS-1 RW-1 AS2 MW-1 MW.-2
10:50 Q,=0 P, =0

P, =0 DTW = 10.9 DTW = 10.5 DTW = 10.5 DTW = 10.9

P, =0 ADTW = 0 ADTW =0 ADTW =0
12:00 O, =25 P, =19

P, =24 DTW = 84 DTW = 83 DTW = 7.1

Py, = 17 ADTW = 2.5 ADTW = 22 ADTW = 38
1:00 Q, =125 Py, = 0.8

P, = 24 DTW = 1.1 DTW = 7.2 DTW = 52

Py, = 15 ADTW = 38 ADTW = 33 ADTW = 57
Distance from sparge well o 2 2r 45 46’

x0T
b3
R owon

Injection rate of sparge air measured in actual cubic feet per minute,

Sparge air injection pressure measured in pounds per square inch.

Pore pressure of soil gas in vadose zone measured in inches of water column.
Cumulative change in groundwater clevation duting test.
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TABLE 4
AIR SPARGE/VAPOR EXTRACTION TEST - FIELD DATA
ARCO Station 2035
Albany, California

August 26, 1993
Site ID Initial Yacoum Final Vacuum Distance From AS-2
AS-1(Q,=25) 22 1.0 27
VW-5 36 20 17
VW-2 6.0 2.6 18
AS-2 (Qg=52) 62.0 39.0 ]

Note: Initial and final vacuums measured in inches of water ;ﬁolumn.
Q, = Injection rate of sparge air (acfm)
Qg = Extraction rate (acfm)

i
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TABLE 5
AIR SPARGE TEST SUMMARY OF CHEMICAL ANALYSES
l ARCO Station 2035
Albany, California
' August 25, 1993
Well 1D Pre-Sparge Post-Sparge Distance from AS-1
l Groundwater
AS-1 TPHg = 2,400 ppb TPHg = 460 ppb 0
l B = 78 ppb B = 26 ppb
DO = 4.3 ppb DO = 4.8 ppm
' AS-2 TPHg = 30,000 ppb TPHgz = 28,000 pph 27
B = 1300 ppb B = 740 ppb
DO = 5.5 ppm DO = 3.7 ppm
l MW.2 TPHg = ND TPHg = ND 46
B = ND B = ND
l DO = 6.6 ppm DO = 3.9 ppm
Soil Gas
l AS-1 TPHg = 35,000 mg/m’ TPHg = 4,600 mg/m? 0
' VW-1 TPHg = 13,000 mg/m’ TPHg = 12,000 mg/m’ 20
AS-2 TPHg = 31,000 mg/m’ TPHg = 49,000 mg/m? 27
l Lepend:
TPHg = Total petroleum hydrocarbons as gasoline
l B = Benzene measure
DO = Dissolved oxygen
ppb = Parts per billion
. ppm = Parts per million
l 69036/SPARGE




69036/SPARGE

APPENDIX A

BORING LOGS

RESNA

Working to Restore Nafure




UNIFIED SOIL CLASSIFICATION SYSTEM

MAJOR DIVISION LTR DESCRIPTION MAJOR DMSION LTR DESCRIPTION
-Well-—grcded gravels or Inorganic silts and very
GW gruvel-scnd mixtures, fine =sands. rock flour,
little or no fines. ML sitty or clayey fine sands,

or clayey silts with slight

GRAVEL Paorly—graded gravels or SILTS plasticity.
AND GF gravel—sand mixtures, AND -
little or no fines. inorganic clays of low to
GRAVELLY CLAYS L |medium plasticity, gravelly
SCILS GM |Silty gravels, grave—sand— LL<50 c:uys. Iscmdy Iciuys, sitty
silt mixtures. Clays, lean <lays.
'S Clayey gravel, gravel—sand oL Organic silts ond organic
COARSE— —clay mixtures. FINE — silt—cloys of low plosticity.
GggIIEgD Well—groded sand or GgéIIEgD Inorganic sitts, micaceous
SW |gravelly sands, littte or MH |or distomacesus fine
no fines. sandy or silty saits,
SAND oo o ] SILTS elastic silts.
AND SP Oy GG e o AND Inorganic clays of high
gravelly sonds, little or CH ganie clay 9
%%P\IJLDST ho fines. 81__‘:;% plasticity, fat clays.
. . Crganic clays of medium
SM [Silty sands, sand-silt CH 1to high plasticity, organic
mixtures, silts.

—cl Peat and other highly
SC g?xy{?;e:fmds, sand—clay HIGHLY QRGANIC SOILS PT organic soils.

Sand pack

Depth through which
sampler is driven

Relatively undisturbed
sample
h A

Bentonite Stratigraphic contact

<]
Cl

Neat cement

<]

No sample recovered — . L ’
P . Gradational contact

Caved native soil

)
N
bt

Static water ievel

observed in well /baring Blank FVC

Inferred contact

v Initiat water level Machine—slotted PVC

observed in boring

P.1.O. Photoionization detector

=1 L] O

S—10 Sample number Pea gravel

BLOWS REPRESENT THE NUMBER OF BLOWS OF A 140-POUND HAMMER
FALLING 30 INCHES TO DRIVE THE SAMPLER THROUGH EACH 6 INCHES
OF AN 18—INCH PENETRATION.

GRADATIONAL AND INFERRED CONTACT LINES SEPARATING UNITS ON THE
LOG REPRESENT APPROXIMATE BOUNDARIES ONLY. ACTUAL BOUNDARIES
MAY BE GRADUAL. LOGS REPRESENT SUBSURFACE CONDITIONS AT THE
BORING LOCATION AT THE TIME OF DRILLING ONLY.

r-.g“ UNIFIED SOIL CLASSIFICATION SYSTEM |PLATE
\ ¥/ 7 al a AND SYMBOL KLY
Working to Restere Nature ARCO Station 2035 A—"
1001 San Pablo Avenue
PROJECT 69036.10 Albany, California




Total depth of boring:

Diameter of boring:

Daote drilled:

Drilling Company:

Driller:

15-1/2 feet Casing diameter: 4 inches
10 inches Casing material: Sch 40 PVC
6-16—-93 Slot size: 0.10—inch
Exploration Geoservices Sand size: 3/8" peo gravel

Dave and Dennis

Screen Interval:

6 feet to 15 feet

Dritling method:

Hollow—Stem Auger

Field Geclogist:

Erin Mclucas

Signoture of Registered Professional:

Registration No.: CEG 1483 Stote: CA
Depth >ample % p.p. | USCS Description well
No. = Code Const.
Concrete (7 inches). v v
CL v 7 T < P 9 =~
L 2 Silty clay, black, damp, medium plasticity, stiff. v v
FPe v
v
-4 sSC Clayey sand, trace grovel, tan, damp, dense; abundant block
S—-5 i rootlets.
L & -4
- 8 - GP Sandy gravel, ten to orange, damp, very dense.
- ‘I -
01s-10 i GC Clayey gravei, olive, damp, very dense,
- 12 —
L 14 4 | cL Sandy clay with silt, light gray ta oclive with orange mottling,
S_15 E damp, medium plasticity, hard; tan rootiets.
- 16 Total Depth = 15-1/2 feet. o -
L 18
- 20 —
- 22 —
- 24
- 26 ..
— 2?8 o
- 30 —
- 32 -
- 34 -
- 36 -
- I8 A
= 40 -
A aWA N LOG OF BORING B-23/VW-7 |FLATE
, ) ‘ ARCO Station 2035
Working fo Restors Nature 1001 San Pablo Avenue A—7
PROJECT: 69036.10 Albany, California




Total depth of boring: 15-1/2 feet Casing diameter: 4 inches
Diameter of boring: 10 inches Casing materiak: Sch 40 PVC
Date driiled: 6-15-93 Slot size: 0.10—inch
Drifting Company: Expleration Geoservices Sand size: 3/8 peo grovel

Driller: John ond Dennis Screen Interval: 6 feet to 15 feet
Drilling method: Hollow—Stern Auger Field Geologist: Erin Mclucas
Signoture of Registered Professional:
Registration No.: CEG 1463 State: CA
Sample | % USCS ok Well
Depth No. 0% P.L.D. Code Description Const.
GP Asphalt (4 inches). AARERA
| - % Sandy gravel, broawn, damp, dense. 7 v
2 cL L - T v Vv
Silty clay, dark brown to black, damp, medium plasticity, stiff. - °
- 4 p——
1a GC Clayey gravel, fine, orange—brown, damp, very dense.
-6 1 s-6 Ef‘gf g
4
L 8 qg
la
- 10 10 g
S-—10.5§ 14 - " ; : —
30 CL Silty clay, gray with oronge mottling, domp, medium plasticity, g
- 12 4 hard. g
With sand. g
- 14 13 ; qd-
S—15 :g — GC Clayey graovel, crange—brown, damp, very dense.
- 16 Total Depth = 15 feet.
. 18
[ 20 -
- 22
L 24
- 25 -
- 28 -
- 30 —
— 32 —
- 34 -
L 36 o
— 38 A
- 40
AN AA. : LOG OF BORING B—-24/vw-8 |PLATE
Ay, ; ARCO Station 2035 -
Working lo Restore Nsture 1001 San Pablo Avenue A—\j
PROJECT: 69036.10 Albany, California




Total depth of boring: 15-1/2 feet Casing diameter: 4 inches
Diameter of boring: 10 inches Casing material: Sch 40 PVC
Date drilled: 6—21-93 Slot size: 0.10~inch
Drilling Company: Exploration Gecservices Sand size: 3/8" pea gravel

Driller: John and Dennis Screen Interval: 6 feet to 15 feet
Dr||||ng method: Hoillow—Stem Auger Field Geo|ogist: Erin Mclucas
Signature of Registered Professional:
Registration Mo.:  CEG 1463 State: ca
Sample S UsCs g Weil
Depth No. c% P.LD Coda Description Const
Concrete (6—1/2 inches). A
o2 o CL Silty clay, dark brown to black, dump, medium plasticity, stiff. 7VV ;'vv
2
-4 L GP Sandy to clayey gravel, fine grained, brown, damp, very dense.
L g J S5-3.5 i ] d
]
L —D 9
-8 7 CcL Silty clay, light gray te blue, damp, medium pleosticity, hard. b g
5 .
_ 10 {5-9.5 _ _ . b 9
GP-GC Sandy to clayey gravel, fine graineg, brown to olive, damp, very L d
dense. b d
F 12 4 qd
o d
14 o VR Silty clay, light gray to olive with orange and black motiling, g g.-
S—15 2 damp, medium'plasticity, hard.
16 7 Total Deptn = 15—1/2 feet.
- 18 -
- 20 -
- 272 -
L 24 4
- 26 —
- 28
- 30 pu
[ 32 -
- 34 -
- 36 —
- 38 —
- 4_0 —
LOG OF BORING B-25/VW-9 [FLATE
-." ARCO Station 2035
Working to Restors Nature 1001 San Pablo Avenue A—7
PROJECT: ©2036.10 Albany, Califernia




Total depth of baring: 32-1/2 feet Casing diameter: 2 inches
Diameter of boring: 12 inches Casing material: Sch 40 PVC
Date drilled: 6—16—93 Slot size: 0.10-inch/0.020—inch
Drilling Company: Exploration Geoservices Sand size: 3/8 Pea gravel/Mo. 3 Sand
Driller; Dave and Dennis Screen Interval: 5 to 15 feet/29 to 31 feet
Drilling methaod: Hoflow—Stem Auger Field Geologist: Erin MclLucas
Signature of Registered Professicnal:
Registration No.:  CEG 1463 State: CA
Depth Sample g P.1.D USCS Description Wwell
No. o " Code Const.
Concrete {7 inches).
CL N f . . Vv :rv =4
2 Silty clay, btack, damp, medium plasticity, stiff. o o
7
L4 Tan to olive. N
S5-3 i
- & o GP Sandy gravel, orange—brown, damp, very dense. 4
kd
Q
| 5 s |
GP-GC With clay. o
F 10 1 5-10 i el
cL Silty cloy with fine sond, light gray, demp, medium plasticity, iy
[ o1p hard. X
o
- __Jg
14 - CL Sandy ciay, light gray with brown mottiing, damp, medium B
S_15 ; piasticity, hard. %
- 16 GP-GC Sandy gravel with clay, orange—-brown, domp, very dense. -
>
1B vV N
= 7
S-19 ; - Wet. a
~ 20 v
k|
F 22 o L |
SM Silty sand, fine to medium grained, ton to olive with orange
- 24 moettling, wet, very dense.
S—ZSi
- 25 o GP/GC Sandy to clayey gravel, orange—brown, wet, very dense,
- 28 A
+ 30 o ¥
§—31 E — -t Silty clay, gray with orange rmotlling, darp, medium plasticity, FE——
k32 o CL hard.
Total Depth = 32-1/2 feet.
- 34 -
- 36 —
L 38
— 40 -
- AS—1 |PLATE
= aw avAN S LOG OF BORING B-26/
F—/ 7 a7/ al ARCO Station 2035 N
Working to Restore Nalure 1001 San pClb|O Avenue A—— ‘:)
PROJECT: 69036.10 Albany, Califarnia




Total depth of boring:

Diameter of boring:
Date drilled:
Drilling Company:

Driller:

32 feet Casing diameter: 2 inches
12 inches Casing material: Seh 40 PVC
6—16—93 Slot size: 0.10—inch/0.020—inch
Exploration Gecservices Sand size: 3/8" Pea gravel/No. 3 Sand

John and Dennis

Screen Interval:

5 to 15 feet/29-1/2 to 31-1/2 feet

Drilling method:

Hotlow—Stem Auger

Field Geologist: Erin McLucas

Signature of Registered Professional:

Registration No.:

CEG 1463 State: CA

Sample 4 Uuscs L well
Depth No. c'g P.1.D Code Description Const.
"GP /W] Asphalt (4 mches): amana
-2 oL Sandy gravel, medium brown, damp, dense; baserock. AR ANA
Silty clay, brown to black, damp, medium plasticity, stiff. Pl Fol Fol
- 4 —
51 Brown tc olive, trace sand and gravel, hard. -
- 8 4 5_5 %g‘ SM Silty sand with gravel, brown to olive, damp, very dense. ?é
g 15-75 i _/SP—/ Gravelly sand, coarse grained, gray to olive, damp, very dense. i
19 SP Sand, fine grained with gravel, brown to gray and ciive, dense. |9
L 10 4 %3 SE Sandy graovel, brown to olive damp, dense. ;’g“
5-10 594 Silty sand, olive with orange mottling, damp, dense. 4
- 12 4 512 el 23 v o)
18 = GP Sandy gravel, orange brown, damp to wet, with produet. %
L 14 }g CL Siity clay, light gray te olive with orange mottling, damp, mediumg
S-15 o =5 plasticity, very stiff. %
16 %2 Sandy gravel, orange—brown, damp, very dense. Ve
S—16.5 s+ 5
.231 :!v
- 18 7 50/4 Trace silty clay. L
S—19.51] 22 Maist. F ]
- 20 7 5”;6 wet. P
50/5 e
- 22 24 4
50/3) 7\7
k24 i 23 L
§_925 503/14 V
L 25 - 50/4 &
3
sd7e i
F 28 A 3 [
54/4
- 30 50/8 _/C|_ Silty clay, traoce fine—grained sand, gray with orange mottling,
5-31 27 damp, medium plasticity, hord.
L 32 50/8)
Total Depth = 32 feet.
— 34 —
L 25 o
L 38 4
- 40 —
LOG OF BORING B—27/AS—2 [PLATE
ARCO Station 2035
Working to Restore Nalure 1001 San Pablo Avenue A— 6
PROJECT: £69036.10 Albany, Califernia
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APPENDIX B

CHAIN OF CUSTODY RECORDS AND LABORATORY ANALYSES
REPORTS FOR SOIL SAMPLES

69036/SPARGE




'

ARCO Products Company {3 ] _ —
mumM v Task Order No. 220 35—--? A -- =, Chain ot Custody %

WL&@@;V coreua ™ ER/0) MCL1eA s =l
WE AN %"hw AY3Y |iComnany ﬁ/()&’)ﬂ 7722 | Gonminoy e¥ Y35 %@%‘ﬁ_"
Consullant
MW ovasns 33/57 A/ EXPY, S 39, Sam Jose qgus) O 7-073 |
Mavix Preservution . ’% 3 Whrthod of shipesent
a : A T Higp
2 s | ¥ | sou | weter [ omer | 1o | acio : g g 3 gI:,.I HE ; gﬁl ﬁ
1 & g § g & E AR ol §| &
il GBI HBEHE
) — — Iy BEN
y v 43, 94§ o)
~A. —
& | 1.1 ] LT Speciel GANOC
42 ~ O
> Ve
-‘ ) - Vﬁ-——r—— Remarks
B2 el b
-8B} dl
- S of) | i
v |
—F |
. (g
Lab number
. 11 4300899
B | ‘ v Tumaround lime ‘
:_ﬁy‘g}] . ~ 4/ ; 6/ :fw MDW 0
Condition ol aazapls: q 0 A Temperawie iaceivad: cCoo et
ighed N Date Time | Recelved by, ; Dusinass 0
7/42 2.0 | P8 Odoor ., | DR
inguiE Time | Fecelved by :M“ Deys -
Aeknquished by Time Hmw-n {orv Dat?l/l,) /ci3 Fime Ir“) ?:.nd.d Deys X

Diswibution: Whils copy — Laboralory: Canary copy — ARCO Eswironmaentat Enginesring: Pink copy - Consulignt



-----------_-------1

|

Dislrioution White cops -~ Labostory, Canaryoupy ARCO Environmensl Enginsering, Pink copy — Ccmuuanl

ARCO Pmuf::w?lﬂm any < Task Order No. .Qﬂ 35’ - ?5 J‘;z“ Chain of Cuﬂodi i\
T D035 5w ALRANY ;r%mmwg’em P [ ucas [ 0l
o _MikE_ LA mi?ﬁmﬂw O A~ 733 |l IR Y s DU LL L. |
i A_INDUSTR £ (Consores 25~ AUTYREA! FHP Y] Sta17F 34 W RL NI OIS
Malrix Preservation . Mathod ol shipmani
: 9%| ;| o % = |
NHEEEEEER AR
; 1| 5 3 Eﬁgnaéésésaaahé!iﬁ% -
Pou-BAY v tll 0/1‘! . ot |Unreporting
3-8 v v oy | v N 3¢ @'3’@%"06
1823 v v éﬂL - il
vd v H/[‘ patll Ok Spacis GAZOC
e v~ v 4//5 v
" v (,,/1(’" i1 ] 4.
v olis” v L | |
— .'/ ! - | ]
| | Ve
v e vl
T
; BoeIs
; : Temsiownd tne
; : o J Pilodity Rush
! ; R 1 Business Day 0
Candiion of sample: qopA Tempeorature roceied: <pho \ mm .
I Recpingd by 2 :l
1. /’743 QP m e o 2
Y7 e o T
_ 1 L : q_
Relingushed by Linta Timo M.Tm D:: /” /‘1} n-; o m Do ,j_



ARCO Products Company <3
mmm

Yask Order No. A0 35 ~ -3 -

Chain of Cuslody.

B'd

‘MJ)’ Facky ﬂ/}% gy Corany 2 sz) Wi icrr s Tty
| /4 ‘;ﬁg"“"‘”’qm“ 293 | Comomane 70 2 Jiconsin : r;{@i"/ﬂ :
Coneem ';“" A Conmran 33)5” L1713 EXPf) 2 ST G5y 01-073
. " on - > Method of shipment
'. = = : | e % AR 5 %,‘D
: o f. \ L E o SE .
: Sel | Water ke | Aci g i g %ﬁ §EI 1 e g g § g 5'_1 47 ?
B BB N _
v v wlis” vt A3pdI s 13-. Lieksioporing
P
. N Speci GAKOC
v’
w B v
o/ A 1
| _
i
Lab wumber - g
i Pricsity Fush
i t Business Doy 0
: ) 4 Tmcmoleomod: Rsh
Date Time 2 Business Deys 0
Time | Pecaived by 5 Buainess Days G
g Dal ﬁ'lﬁl’l‘? LA D n Standad
Re ished b L] Time | Recelyed ey ale [T
Wnquished by \ (&:‘g,\ bf 1] oy [ 10 | 108usness Oays k{

Diskibution; \Vrie copy — Labotatory. Canary copy — ARCO Eswlionmenial Enginearing; Plnk copy — Consultdnt

ARPr_apad 12 G1Y



880 Chesapeaks Drive « Regwood City, CA 94063

@ SEQUOIA ANALYTICAL
v (415) 384-9800 « FAX (415) 364-9233

YAy il okl oo Aot ot il Mo A

E ,.... s e S i dgwne um P ID Arco —
3315 Almaden Expwy., Sute 34  Sample ',Q:BF Sot

§San Jose, CA 96118 Analysis Mothod;  EPA 5030/8015/8020 Reported:  Jun 30, 1993%

Reporting Sample Sample Sample Sample  Sample  Sampie

Analyte Limit 1.D. I.D. 1.D. L.D. L.D. LD,
mg/kg 3F89s01 3FB9502 3FB9603  3F89S04  3FRSSDS 3FBgS06
$-7.5-B27 §-12-827 S$-16.5-827 $-195-B27 S-31-827 $5-5-823
Purgeabie
Hydrocarbons 1.0 a0 660 N.D. N.D. N.D. 20
Benzene 0.0050 74 88 0.081 N.D. N.D. 0.22
Toluene 0.0050 25 33 0.040 N.D. 0.007¢ 0.45
Ethyl Benzene 0.0050 13 14 0.0090 ND. - ND. 0.20
Totai Xylenes 0.0050 64 76 0.040 N.D. N.D. 0.76
Chromatogram Pattemn: Gas Gas Low Gas .- Discrew Peak Gas
Quality Control Data
Report Umit
Muhiiplication Factor: 50 50 1.0 1.0 1.9 1.0
Date Analyzed: 6/23/93 6/25/93  6/23/93 6/22/33  §/21/93 6/22/93
Instrument |dentification: GCHP-6 GCHP-18 GCHP6 GCHP6 GCHP-18 GCHP-5
Surrogate Recovery, %: 107 137 107 o5 77 129
{QC Limits = 70-130%)

Purgeable Hydrocarbons are quantitated against a fresh gasoline standard,
Analytes reporwd as N.O. were nat detected ADOve The statea reporting limit.

SEQUO!A ANALYTICAL

Vickie Ta&b

Project Manager IFBRSO1RES <>
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(4 SEQUOIA ANALYTICAL

880 Chesapeake Drive « Redwood City, CA 94083

l v (415) 364-9600 « FAX (415) 384-9233

' ;RESNA cliem Proiect D Arco 2035.53 2 :
53315 Amaden Expwy., Sutle 34  Sample Matrb:  Soil Received: Jun 17, 19¢3%
iSan Jose, CA 95118 Analysis Method:  EPA 5030/8015,8020 Reported:  Jun 30, msg

. ;%Auernlon Eﬁn cLucas_ N Fim'Sam : B

l TOTAL PURGEABLE PETROLEUM HYDROCARBONS with BTEX DISTINCTION
Reporting Sampile Sample Sample Sample Sampile Sample
Anglyle Limit L.D. L.D. L.D. LD. L.D. 1.D.
l mg/kg 3F89507 - 3F89508 3F89509 3IFS9510  3FBOS1Y 3F89512
8-10823 S-15-B23 S6824 $-10.5-B24 S-14.5-824 $-5-B2¢
l Purgeable
Hydrocarbons 1.0 490 N.D. N.D. 310 N.D. 1,600
' Benzena 0.0050 49 033 N.D. 38 c.014 7.7
l Tolusns 0.00580 19 0.012 N.D. 15 ND. 45
l Ethyl Benzeng 0.0050 83 0.014 N.D. (X - N.D. 28
Total Xylenes 0.0050 50 0.014 N.D. 38 N.D. 170
. Chromatogram Pattem: Gas Low Gas - Gas Discrate Peak Gas
Quality Control Data
' Report Umit
Multiplication Factor: 100 1.0 1.0 100 1.0 100
' Date Analyzed: 8/21/93 6/22/93 6/22/93 6/25/93 6/22/93 6/21/93
Instrument IGentification: | GCHP-18 GCHP-1 GCHP6 GCHP-18 GCHP-Y GCHP-18
l Surrogate Recovery, %: 91 108 m 88 100 132*
(QC LUimits = 70-130%)
l * Coelution confirmed.
Purgeabls Hydrocarbons are quarntitated against a fresh gasoline standard.
. Analyles reportad as N.O. were not detectd above the stated reporting limit,
SEQUOIA ANALYTICAL
Vickie Tague
l Project Manager 3FBES01.RES <2>




@ SEQUOIA ANALYTICAL

880 Chesapeake Drive « Redwood City, CA 94063
(415) 364-9600 « FAX (415) 3684-9233

| &

oA A AP

Pqn lD A Y e s S de bbb iy

RESNA

13315 Amaden Expwy., Sute 34  Sample Matrxx  Sod ami Jun 17, wm
4San Jose, CA 95118 Analysis Method:  EPA 5030/8015/8020 Reported:  Jun 30, 19933

TOTAL PURGEABLE PETROLEUM HYDROCARBONS with BTEX DISTINCTION

Raporting Sampie Sample
Analyte Limit 1.D. 1.D.

mg/kg IFE8513 3Fa9514

$-15-B26 $-31-B28

Purgeable
Hydrocarbons 1.0 N.C. N.D.
Benzeng 0.0050 0.18 N.D.
Toluene 0.0050 0.019 N.D.
Ethyl Banzene 0.0050 0.018 N.D.
Total Xylenes 0.0050 0.047 N.D.
Chromatogram Pattem: Low Gas .

Quality Control Data

Report Limit

Muttiplication Factor: 50 1.0
Date Anaiyzed: 6/23/93 6/22/33
instrument Identification: GCHP & GCHP-8
Surrogate Recovery, %: 112 7
(QC Limits = 70-130%)

Purgaable Hydrocasbons e quantiteted aghinet & fresh gascline standard,
Analytes reported as .0, were not detwscted sbove the stated reporting limit.

SEQUOIA ANALYTICAL

Wﬁ‘._
Vickie Tag
Project Manager 3FBES01.RES <3>




43315 Almadaen Expwy., Sulte 34
:' San Joas, CA 95118

@ SEQUOIA ANALYTICAL

880 Chesapeake Drive « Redwood City, CA 84083
v (415) 384-9600 » FAX (415) 364-9233

E-m .

. - -

e e S e e e g e S e o p e ot
) YOR A i

QUALITY CONTROL DATA REPORT

[ ANALYTE Ethyt-
Benzena Toluena Banzene  Xylanes
Maethod: EPA 8020 EPA 5020 EPA 8020 EPA BG20
Analyst: A Maralit A Marsitt A Maralit A Marait
Conc. Spiked: 020 0.20 0.20 6.80
Units: my/%g mo/Ke mQ/Kg mg/Kg
LCS Batch#: BLKOB2153 BLKOE2153 BLKOG2193  BLKOS2153
Date Prepared: &/21/9 8/21/93 8/21/63 8/21/%3
Dats Analyzed: 8/21/53 8/21/% 8/21/53 s/ /R
Instrument I.D.#: GCHP18 GCHP-18 GCHP-18 GCHP-13
LCS %
Recovery: 108 108 100 108
Control Limits: &0-140 140 80140 60-140

MS/MSD
Batch #: IF74201
Date Prepared: 8/21/93
Date Analyzed: 8/ M
instrument 1.D.#: GCHP-18
Matrix Spike
*% Recovery: 100
Matrix Spike
Duplicate %
Recovery: 100
Relative %
Difference: 00
SEQUOIA ANALYTICAL

i Tagpee—

3FT4an F74201 aFre20
8/21/%3 /21798 8/21/99
8/21/93 /183 82183
GCHP18 GCHP-18 GCHP-18
100 10 100
100 10 100
0.0 0.0 0.0
Now:

The LCS [a a contral sampie of known, intsrierent free matrix that is anatyzed using the tame reagerts,
preparation and anahnical methods smployed for the sampies. The LCS % recovery data i3 used for
Of SAMPIe DRICH MOSUTS. Dus % MAEFIX BTECIS, M6 0T MW 107 MS,/ WSS & aaviscry onrty
and wme not used 10 Acoupt of reject Satch reesuits.

AFME01 . RES <4




880 Chesapeake Drive « Radwood Clty, CA 84083
v (415) 384-9600 + FAX (415) 384-8233

' .
: @ SEQUOIA ANALYTICAL

g A S e Gl gt s o PR el s S mmwﬁ!mﬁwwﬁy n‘.‘ iy LS s i ol ) ‘-".'"'A--"_- AR VodE o

RESNA Client Project ID:  Arco 2035-93-2 ’ Sampled: Jun 21, 19633
;%3315 Almaden Expwy., Suke 34  Sample Matr:  Soll Recalved:  Jun 22, 19933
15an Jose, CA 95118 Analysis Method: EPA 5030/8015/8020 Reportad: Jul 2, 19905
SAtention: Erin McLucas Flrst Sample #:  3FAS501
%xwmmwwmmmg R #mm"ﬁiwmmm’mﬁwwwwmm% SR R T b

TOTAL PURGEABLE PETROLEUM HYDROCARBONS with BTEX DISTINCTION

Reporting Sampie Sample Sample

Anziyte Limit 1.D. 1.D. 1.D.
mg/kQ 3FAS501 3JFAS502 3FAS503
§-5.5-B28 S-95-B25 S-15-B28

Purgaabla _
Hydrocarbons 1.0 630 N.D. N.D.

Benzens 0.0050 1.7 N.D. 0.017

Toluene 0.0050 | 0.40 N.D. 0.022
Ethyl Benzene 0.0050 : 13 N.D. N.D.
Total Xylenes 0.0060 as N.D. 0.014
Chromatogram Pattern:
Quality Control Data

Report Limit
Muttiplication Factor:

50 1.0 1.0
Date Analyzed: /29/93 6/28/93 6/28/83
Instrument Identification; GCHP-8 GCHP-18  GCHP-18

Surrogate Recovery, %: i 118 83 77
(QC Limits = 70-130%) |
|

Purgeable Hydrocarbons ase quanttated againet s Lﬂ gasoline standard.
Analytes mported as N.O. wers nat detected above i1|'n| stated reporting limit
i

SEQUOIA ANALYTICAL
Vickla Tague
* Project Manager 3IFASE0Y,RES <1>




880 Chesapeake Drive « Redwood City, CA 94083
(415) 364-8600 » FAX (415) 384-9233

(1)) SEQUOIA ANALYTICAL
wr

. T — A —
gﬁ"sﬁm Cllont Froject 10 Atod 2036.63.2 s o
3315 Almaden Expwy.. Sute 34  Matrix: Sol
zaSan Jose, CA 95118
I Anention: Erin Mcl.ucas QC Sample Group: 3FA5501 03 R od: 1 :
R e T =~a‘«‘»§a:"e':-?~:~:« P e a«fﬁwzwaﬁmm’-?s‘g«m‘égf‘gm g»s%?m P
QUALITY CONTROL DATA REPORT
| ANALYTE Ethy-
Benzene Toluena Benzens  Xylenes
Mathod: EPA BO20 EPA 8020 EPASC20  EPAN
Anatyst: R, Geciler R. Geciier R Geokler . Geckier
Cone. Spiked: 0.20 020 0. 0.00
Units: mg/Kg mg/Kg mg/Kg mo/Kg
LCS Batch#:  Blxos2asy BLKOS2893 BLKOS2883  BLX082383
Date Prepared: 6/28/99 8/28/93 8/28/33 6/28/95
Date Analyzed: 6/28/03 8/28/93 8/28/33 8/28/93
instrument L.D.#: GCHP-18 GCHP18 QCHP-18 GCHP-18
LCS %
Recovery: o8 100 100 100
Control Limits: 60-140 60140 0140 60-140

MS/MSD
Batch #: 3FA2702 3FA2T0R IFAZI02 FAZI02
Date Prepared: 8/28/93 8/28/93 8/28/03 8/28/93
Date Analyzed: 8/28/93 8/28/93 8/28/93 8/28/83
Instrument 1.D.#:; GCHP-18 GCHP-18 QACHP-18 GCHP1A
Matrix Spike
% Recovery: TS 20 80 0
Matrix Spike
Duplicate %
Recovery: as as a5 »
Relative %
Differsncs: 12 8.1 8.1 (¥}
SEQUOIA ANALYTICAL sase Note:
The LCS le & control samiple of inown, Interferent free matrix that is analyzed using the same reagents,
preparation and analytical mathods smployed for the sampiles. The LCS % recovery data ls used for
‘(Q‘%Z/LL validation of sarnple baich results. Dus 1o matrix effects, the QC limite for MS/MSD'a are advisery only
and are not used to acospt of reject batch results,
Vickie Tague
Project Manager AFASS01.RES <2>
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Working to Restore Nature

FIELD PROTOCOL

The following presents RESNA Industries’ field protocol for a typical site investigation
involving gasoline hydrocarbon-impacted soil and/or groundwater.

Site Safety Plan

The Site Safety Plan describes the safety requirements for the evaluation of gasoline
hydrocarbons in soil, groundwater, and the vadose-zone at the site. The site Safety Plan is
applicable to personnel of RESNA Industries and its subcontractors. RESNA Industries
personnel and subcontractors of RESNA Industries scheduled to perform the work at the
site are briefed on the contents of the Site Safety Plan before work begins, A copy of the
Site Safety Plan is available for reference by appropriate parties during the work. A site
Safety Officer is assigned to the project.

Sampling of Stockpiled Soil

One composite soil sample is collected for each 50 cubic yards of stockpiled soil, and for
each individual stockpile composed of less than 50 cubic yards. Composite soil samples are
obtained by first evaluating relatively high, average, and low areas of hydrocarbon
concentration by digging approximately one to two feet into the stockpile and placing the
intake probe of a field calibrated OVM against the surface of the soil; and then collecting
one sample from the "high" reading area, and three samples from the "average" areas.
Samples are collected by removing the top one to two feet of soil, then driving laboratory-
cleaned brass sleeves into the soil. The samples are sealed in the sleeves using aluminum
foil, plastic caps, and plastic zip-lock bags or aluminized duct tape; labeled; and promptly
placed in iced storage for transport to the laboratory, where compositing is performed.

Soil Borings

Prior to the drilling of borings and construction of monitoring wells, permits are acquired
from the appropriate regulatory agency. In addition to the above-mentioned permits,
encroachment permits from the City or State are acquired if drilling of borings offsite on
City or State property is necessary. Copies of the permits are included in the appendix of
the project report. Prior to drilling, Underground Service Alert (USA) is notified of our
intent to drill, and known underground utility lines and structures are approximately marked.

The borings are drilled by a truck-mounted drill rig equipped with 8- or 10-inch-diameter,
solid-stem or hollow-stem augers. Other methods such as rotary or casing hammer may be
used if special conditions are encountered. The augers, sampling equipment and other
equipment that comes into contact with the soil are steam-cleaned prior to drilling each
boring to minimize the possibility of cross-contamination. Sampling equipment is cleaned

69036/SPARGE
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Working to Restore Nature

with a trisodium phosphate solution and rinsed with clean water between samples. After
drilling the borings, monitoring wells are constructed in the borings, or neat-cement grout
with bentonite is used to backfill the borings to the ground surface.

Borings for groundwater monitoring wells are drilled to a depth of no more than 20 feet
below the depth at which a saturated zone is first encountered, or a short distance into a
stratum beneath the saturated zone which is of sufficient texture, moisture, and consistency
to be judged as a perching layer by the field geologist, whichever is shallower. Drilling into
a deeper aquifer below the shallowest aquifer is begun only after a conductor casing is
properly installed and allowed to set, to seal the shallow aquifer.

Drill Cuttings

Drill cuttings subjectively evaluated as containing gasoline hydrocarbons at levels greater
than 100 parts per million (ppm) are separated from those subjectively evaluated as
containing gasoline hydrocarbons at levels less than 100 ppm. Evaluation is based either
on subjective evidence of soil discoloration, or on measurements made using a field
calibrated OVM. Readings are taken by placing a soil sample into a ziplock-type plastic bag -
and allowing volatilization to occur. The intake probe of the OVM is then inserted into the
headspace created in the plastic bag immediately after opening it. The drill cuttings from
the borings are placed in labeled S5-gallon drums approved by the Department of
Transportation, or on plastic at the site, and covered with plastic. The cuttings remain the
responsibility of the client.

Soil Sampling in Borings

Soil samples are collected at no greater than 5-foot intervals from the ground surface to the
total depth of the borings. The soil samples are collected by advancing the boring to a point
immediately above the sampling depth, and then driving a California-modified, split-spoon
sampler containing brass sleeves through the hollow center of the auger into the soil. (A
standard penetrometer, which does not contain liners, may be used to collect samples when
laboratory analysis for volatile components is not an issue. The sampler and brass sleeves
are laboratory-cleaned, steam-cleaned, or washed thoroughly with Alconox® and water, prior
to each use. The sampler is driven with a standard 140-pound hammer repeatedly dropped
30 inches. The number of blows to drive the sampler each successive six inches are counted
and recorded to evaluate the relative consistency of the soil. When necessary, the sampler
may be pushed by the drill rig hydraulics. In this case, the pressure exerted (in pounds per
square inch) is recorded.

The samples selected for laboratory analysis are removed from the sampler and quickly
sealed in their brass sleeves with aluminum foil, plastic caps, and plastic zip-lock bags or
aluminized duct tape. The samples are then labeled, promptly placed in iced storage, and

69036/SPARGE
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delivered to a laboratory certified by the State of California to perform the analyses
requested.

One of the samples in brass sleeves not selected for laboratory analysis at each sampling
interval is tested in the field using an OVM that is field calibrated at the beginning of each
day it is used. This testing is performed by inserting the intake probe of the OVM into the
headspace in the plastic bag containing the soil sample as described in the Drill Cuttings
section above. The OVM readings are presented in Logs of Borings included in the project
report.

Logging of Borings

A geologist is present to log the soil cuttings and samples using the Unified Soil
Classification System. Samples not selected for chemical analysis, and the soil in the
sampler shoe, are extruded in the field for inspection. Logs include texture, color, moisture,
plasticity, consistency, blow counts, and any other characteristics noted. Logs also include
subjective evidence for the presence of gasoline hydrocarbons, such as soil staining,
noticeable or obvious product odor, and OVM readings.

Monitoring Well Construction

Monitoring wells are constructed in selected borings using clean 2- or 4-inch-diameter,
thread-jointed, Schedule 40 polyvinyl chloride (PVC) casing. No chemical cements, glues,
or solvents are used in well construction. Each casing bottom is sealed with a threaded end-
plug, and each casing top with a locking plug. The screened portions of the wells are
constructed of machine-slotted PVC casing with 0.020-inch-wide (typical) slots for initial site
wells.  Slot size for subsequent wells may be based on sieve analysis and/or well
development data. The screened sections in groundwater monitoring wells are placed to
allow monitoring during seasonal fluctuations of groundwater levels.

The annular space of each well is backfilled with No. 2 by 12 sand or similar sorted sand
(groundwater monitoring wells), or pea gravel (vapor extraction wells) to approximately two
feet above the top of the screened casing for initial site wells. The sand pack grain size for
subsequent wells may be based on sieve analysis and/or well development data. A 1- to 2-
foot-thick bentonite plug is placed above the sand as a seal against cement entering the
filter pack. The remaining annulus is then backfilled with a slurry of water, neat cement,
and bentonite to approximately one foot below the ground surface.

An aluminum utility box with a PVC apron is placed over each wellhead and set in concrete

placed flush with the surrounding ground surface. Each wellhead cover has a seal to protect
the monitoring well against surface-water infiltration and requires a special wrench to open.

69036/SPARGE
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The design discourages vandalism and reduces the possibility of accidental disturbance of
the well.

Groundwater Monitoring Well Development

The monitoring wells are developed by bailing or over-pumping and surge-block techniques.
The wells are either bailed or pumped, allowed to recharge, and bailed or pumped again
until the water removed from the wells is determined to be clear. Turbidity measurements
(in NTUs) are recorded during well development and are used in evaluating well
development. The development method used, initial turbidity measurement, volume of
water removed, final turbidity measurement, and other pertinent field data and observations
are recorded. The wells are allowed to equilibrate for at least 48 hours after development
prior to sampling. Water generated by well development is stored in 17E Department of
Transportation (DOT) 55-gallon drums on site, and remains the responsibility of the client.

Sample Labeling and Handling

Sample containers are labeled in the field with the job number, unique sample location,
depth, and date, and promptly placed in iced storage for transport to the laboratory. A
Chain of Custody Record is initiated by the field geologist and updated throughout handling
of the samples, and accompanies the samples to a laboratory certified by the State of
California for the analyses requested. Samples are transported to the laboratory promptly
to help ensure that recommended sample holding times are not exceeded. Samples are
properly disposed of after their useful life has expired.

69036/SPARGE
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APPENDIX D

CHAIN OF CUSTODY RECORDS AND LABORATORY ANALYSIS
REPORTS FOR VAPOR SAMPLES

69036/SPARGE
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SEQUOIA ANALYTICAL

&80 Chesapeaks Driva « Redwood City, CA 94063
v (415) 364-9600 « FAX (415) 364-9233

At D o

-'. N . lm -, . [ d 5O il 2 o
3315 Almaden Expwy., Sulte 3¢  Sample Matrix:  Air Received: Aug 25, 1983E
£gan Jose, CA 95118 Analysis Method:  EPA 5030,/6015/8020 Reported: Aug 31, 19992
: _ 3HCss01

First ple #

TOTAL PURGEABLE PETROLEUM HYDROCARBONS with BTEX DISTINCTION

Reporting Sample Sample Sample Ssmpla  Sample Sample
Analyte Limit i.D. 1.D. L.D. I.D. 1.D. L.D.
mg/md 3HCS501 3HC5502 3HCS503 3HCE504  3HCS505 3HCS5506
ASVW-3 ASVIVI  ASASVemt1  ASVW-2 ASVW-E AS-AS Vent 2
- 9:58 10:21 10:38 10:41 10:53 10:46
Purgeable .

Hydrocarbons 5.0 ' 1,100 13,000 35,000 7,200 6,100 31,000
Banzene 0.050 73 1,100 2,400 470 400 3,500
Tcluene 0.050 60 430 1.500 640 360 1,700

Ethyl Benzene 0.050 5.1 26 - 81 654 47 86

Total Xytenes ¢.050 21 100 ‘280 230 250 270

Chromatogram Pattem: Gas Gas+Non-gas Gas+Non-gas Gas Gas Gas+Nongas
<8 < C8 <C8

Qualiity Control Data

Report Limit Muitiptication Factor: 50 250 250 200 500 500
Date Analyzed: 8/26/93 8/26/93 8/26/93 B/28/83  8/26/33 8/26/93
Instrument identification: GCHP-2 GCHP3 GCHP-3 GCHP2  GCHP-2 GCHP-3
Surrogate Recovery, %: 116 127 118 128 110 114

{QC Limits = 70-130%)

Purgsable Hydrocarbons ars quantitated against a frash gasoline standard,
Analytes reportes as N.O, wers not detected above he stted reporting limit.

SEQUOIA ANALYTICAL

T Tdee—

Vickie Tague
Project Manager 3HCSS01.RES «<1>



SEQUOIA ANALYTICAL

880 Chesapeake Drive « Redwood City, CA 94063
(415) 364-9600 « FAX (41S) 3684-9233

F ‘ Bare Project 10. Arc 2048 Alnamy s Sampled: -
ans Almaden Expwy., Suite 34  Sample Matric  Air :  Aug 25, 1993§
San Jose, CA 85118 Analysis Method: EPA 5030/8015/8020 Reported:  Aug 31, 1993
Atention: BrucoMasda . _ First Sample #: _3HC8507

i o A A Iof m-\..n.‘_..;.:;;.;;."..'_.._.........}..._AM'WAE,-u_-uyiE(‘-ﬁi

TOTAL PURGEABLE PETROLEUM HYDROCARBONS with BTEX DISTINCTION

Reporting Sample Sampls Sampie Sample Sample Sample
Analyte Limit LD, L.D. 1.D. t.D, I.D. 1.D.
mg/m® 3HCB507 3HC5508 3JHCS508 3HC5510  3MHCS511 3HCa512
AS VW4 AS-ASVent1 ASASVent2  AS-VW-1 AS-VW-4 ASYW.E
11:00 12:47 1254 13:01 12:08 1515
Purgeable
Hydrocarbons 5.0 29,000 4 600 49,000 12,000 34.000 5,600
Benzene " 0.050 2,300 490 4,700 1,400 2,500 520
Toluene 0.050 1,200 560 2,700 1,000 1,700 320
Ethyl Benzene 0.050 és 57 1680 67 86 40
Total Xylenes 0.050 300 229 520 250 270 140
Chromatogram Pattern: Gas + Nongas Gas Gas+Non-gas Cas Gas+Nongas Gas
<Ca ' < C8 < C8
Qualiity Control Data
Report Limit Multiplication Factor: - 200 200 500 250 200 250
Date Analyzed: B/26/93 8/26/93 8/26/93 8/26/93 8/28/93 8/26/93
instrument Identification: GCHP-3 GCHP-2 GCHP-3 GCHP-2 GCHP-3 GCHP-2
Surrogate Recovery, %.: 115 118 112 135 18 121
(QC Limits = 70-130%)
*Cosiution confirmed

Purgeable Hydrocarbons are quantitated against a fresh gasoline standard.
Aoatytes reported 28 N.O. were not detected above the stated reporting [imit.

SEQUOIA ANALYTICAL

il

Project Manager _ SHCSSO1.RES <2>
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680 Chesapeake Drive « Redwood City, CA 94063

l v (415) 384-9600 « FAX (415) 384-9233

Py L AR 7 e 17 714 A

3315AlrmdonExpwy Suite 34
18an Jose, CA 95118

QUALITY CONTROL DATA REPORT

Quality Assurance Statement: All standard oparating procedures and guality controt requirements have been mat.

ANALYTE Ethyl-
Benzene Toluene Benzen@  Xylenes
' Method: EPA 8020 EPA 8020 EFA 8020 EPA 8020
Analyst: M. Nipp M. Nipp M. Nipp M. Nipp
Cong. Spiked: 10 10 10 R
l Units: ug/L K9/l ug/L 7 118
LCS Batch#: GBELKo82583 GBLK082¢63 GBLKO32693 GBLKO2693
' Date Prepared: NA NA NA NA
Date Analyzed; 8/26/93 B/28/93 8/28/93 a/26/93
Instrument 1.D.#: GCHP-2 GCHP-2 GCHP:2 GCHP-2
| Los
Recovery: 85 85 a5 a7
' Control Limits: 80120 80120 80-120 80-120
‘“«:“énggm vgﬁmw J m&%ﬁ%&:«&- vﬁ‘»‘ﬁ-r\:ﬁw* agg;ﬁ&%’%ﬁ &EE?%":EE“ oy i&:‘: G%ﬁ%ﬁg;?ﬂ Jak
. MS/MSD
Bateh #: 3MC3801 3HC3601 3HC3801 3HC38N
Date Prepared: NA, NA NA, NA
Date Analyzed: B/26/33 8/26/93 8/26/93 8/28/53
Instrument 1.D.#: GCHP-2 GCHP-2 GCHP-2 GCHP-2
' Matrix Spike .
% Recovery: 84 ) 84 8
Matrix Spike
' Duplicate %
Recovery: 97 100 a7 100
Relative %
Difference: 14 13 14 19
I SEQUOIA ANALYTICAL ~—y
The LCS is a sontrol sample of known, interferent free matrix that is anatyzed using the same reagents.
. preparation and analytical methods smployed for the samples. The LTS % recovery data is used for
w{ﬂ—r o Ay validztion of 3ampée Datch esults. Due T MEWX sTiect, Te GG MR for MS/MS3D'S are acvisory only
l and are not used to accept of reject batch results.
Vickie Tag
Project Manager SHCBR01.RES <3>




@ SEQUOIA ANALYTICAL

680 Chesapeake Drive « Redwood City, CA 94063
v (415) 364-9600 » FAX (415) 364-0233

mgiea 11T Trd s cve e £ T . rpomy e s g
it e T i oA 1 7 e e D Dl ke AR e e e o O e

__ " A . = o ety TN ra s WA e ian A e e, L A ""';
#3315 Almaden Expwy., Sulte 34 Matrix: Liquid g
F35an Jose, CA 95118

i cn s oY S 8 S o T b ogeer romemeeed S

QUALITY CONTROL DATA REPORT

ANALYTE Ethyl-
Bsnzene Tolusne Benzene  Xylenes
Method: EPA 8020 EPA 8020 EPA 8020 EPA 6020
Analyst: M. Nipp M. Nipp M. Nipp M. Nipp
Conc. Spiked: 10 0 10 30
-~ Units: Hg/L -y Ha/L /L
LCS Batch#: GBLK082653 GRLKD82633 GBLKDA2833  GBLXOB2633
Date Prepared: NA NA NA NA,
Date Analyzed: 8/26/93 8/26/93 8/26/93 8/26/88
ingtrument I.D.#: GCHP-3 GOMP-3 GCHP3 GCHP-3
LCS %
Recovery: s7 g7 99 14
Control Limits; 80~120 80-120 80-120 BO-120
SHERRNEEGRY By
MS/MSD
Batch #: 3MC3802 IHC3502 IHC3802 IHC3802
Date Prepared: NA NA NA NA,
Date Anaiyzed: 8/28/93 8/26/93 8/26/93 8/28/93
Instrurnent L.D.#: GCHP3 GCHP-3 GCHP-3 GCHP3
Matrix Spike
% Recovery: 95 56 98 83
Matrix Spike
Duglicate %
Recovery: o9 58 99 0
Relative %
Difterence: 4.1 3.1 31 73

Quality Assurance Statement: Alf standard operating procedures and quality control requirements have been met.
SEQUOIA ANALYTICAL Note:
The LCS s a control sampis of known, interferent frea matrix that is analyzod using the same reagents,
Lf I/M r 4 anpu:ﬁon and anaiytical methods smployed for the samples. The LTS % recovery data is used for
it e VAILMUUN U1 3irple DEICT: (ESUIES. DUS 10 MAaTNX eTecss, the G HIMITS for MS/MSO'S ars aavisory only
and are not used to accept of reject batch resulls.

Vickie Tague
Project Manager IHCB501.RES <4>
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(1 819 West Striker Ave. - Sacramento, CA 95834 + (916) 921-9600 FAX (916) 921- "0
¥ CHAIN OF CUSTODY Q' 1900 Bates Ave., Suite LM - Concord, CA 94520 + (510) 686-9600 FAX (510) 686-0689
Company Name: Ayz o ' IProject Name: /%w 2035 i
Address: ! oo’ 5’ 4n/ /4—; Lo /h/c— Billing Address ( if different):
City: 4&%:{ State: (4 Zip Code:
! -
Telaphone: FAX# 08 C€7-7 720 oo g
Report To: @Nwm"‘/ 4 e Sampler: - At e QC Data: {] Lovel A (Standard) (3 Level B O Level C L) Level D
Turnaround 0 10 Working Days (3 3 Working Days 0 2-8 Hours | O Drinking Water {Analyses Raquested) '
Time: 0 7 Working Days (3 2 Working Days 0O Waste Water A3
Y5 Working Days (2 24 Hours F-Other \J ' 0 '
Ciienl Date/Time | Malrix | #of | Cont. Sequoia's A X )
Sample I.D. Sampled Desc. | Cont. | Type Sample # A s Comments
8/u
1. AS-2ispeme) ’ /?%ud V| Gus N4 % 00, —F4
3. /}S - (s’ﬂm?g) ,za_(,?%i?'l ol i b PSRN I 158 ) 2
. AT
5.
e Mw -2 Du0b, =74
7- 5
8. AS-ZLvent )~ 3 20
9. J-Z {Vreaf) - /2
: .
10.4¢-7 (V241 )] ) willis T2
Relinquished By: Dl:87 Time: 4 -#04. |Received By: ‘ Date: Time: l
elinqu y ate: <7473 [Time: ¢ fm,lecee v: Gl st 1SE [Date:g|26 [Time '03@3
Relinquished By: {——d 3o, 1S Dale: %) 'zl:_hgTime: SIS ppylReceived By: ., | Date: Time: |
Refinquished By: Date: Time: Received By Lab: /réu /%L& Date: ;/Zf;; time: / 2./ ) l

Were Samples Received in Good Condition? Q Yes O No Samples on Ice? O Yes O No  Method of Shipment Pago ___of



! @ SEQUOIA ANALYTICAL

680 Chesapeake Drive » Redwood City, CA 94063

. v (415) 364-9800 « FAX (415) 364-9233

am?to]ﬂ lD S AHCO e e 7 i P N DY >,
Sample Matrix:  Alr

Analysis Method EPA 5030/8015/8020

TOTAL PURGEABLE PETROLEUM HYDROCARBONS with BTEX DISTINCTION

Purgsabie Mydrocarbons are quantitated against a fresh gasoline standard,
Anajytes reported as N.D. wers not detscted abave the stated reporting iimit,

SEQUOIA ANALYTICAL
VW\_\Z%LLL,

Vickla Tague
Project Manager SHDOM1.RES «t>

' Reporting Sample Sample  Sample
Anzlyte Limit 1.D. L.D. 1.D.
mg/m3 3HDO301 3HDo302 3HD0303
' AS-Z(Vent:-Only  AS-2(vent}-1 AS-2(Vem)2
Purgeable
l Hydrocarbons 5.0 83,000 39,000 26,000
' Benzene 0.050 5,700 2,500 1,600
' Toluene 0.050 1,900 820 480
Ethyl Banzeng 0.050 320 130 - 69
' Total Xylenes 0.050 830 380 190
' Chromatogram Pattemn: Gas + Gas + Gas +
Non-Gas Non-Gas Non-Gas
Mix Mix Mix
. <C8 <8 «C8
Quaiity Control Data
' Report Limit Multiplication Factor: 1,000 500 280
Data Analyzed: 8/27/93 8/27/93 8/27/93
. instrument !dentification; GCHP-3 GCHP-3 GCHP-3
Surrogate Recovery, %: 132* 127 123
' (QC Limits = 70-130%)
* Coelution confirmed.




SEQUOIA ANALYTICAL

680 Chesapeake Drive « Redwood City, CA 94063
v (415) 364-9600 « FAX (415) 364-5233

cnent Prolect ID Ancozoas Albany
%3315 Almaden Expwy., Suite 34 Matrie: Liquid

San Jose, CA 95118

.'Attemion , Bruno Maada

QUALITY CONTROL DATA REPORT

ANALYTE Ethyi-
Benzene Toluene Banzene  Xvylenes
Method: EPA 8020 EPA 8020 EPA 8020 EPA 8320
Analyst: A, Miraftab A Miraitab A Miraftab A Miraitab
Cone. Spiked: 10 10 10 ko
Units: - ug/L e/l e/l pe/l
LCS Batch#: BLKO82793 BLKD82733 BLKOR27S3  BLKDA27S3
Date Prepared: . . . ;
Date Anaiyzed: 8/27/83 8/27/93 B/2T/3a 8/27/93
Instrument 1.0.#: GCHP-3 GCHP-3 GCHPa GCHP-3
LCS %
Recovery: 110 110 110 1o
Control Limits: B0-120 80-120 BO-120 80-120

MS/MSD
Batch #: 3480202 3HBO302 3HB0302 3HB0M02
Date Prepared: - - . .
Date Analyzed: 8/27/93 8/27/93 8/27/33 8/27/93
instrumaent |.D.#: GCHPQ . GCHP-3 GCHP-3 GCHR-3
Matrix Spike
% Recovery: % 100 100 100
Matrix Splke
Duplicate %
Recovery: o8 98 97 &7
Relative %
Difterence: 1.0 20 a0 30
Quality Assurance Statement: Al standard ing procedures and quality control requirements have been met.
SEQUOIA ANALYTICAL Note:
The LCS is a control sample of known, interferent frae matrix that is analyzed using the sams resgents,
preparation and anaiytical mathods employed for the samples, The LCS % recovary data is used for
(t L iddation of sampie batch resuits. Dus to matrix effects, the OC limits for MS/MBD's ae achvisory only
and are not used to accept or reject batch resuits.
Vickie Tngul
Project Manager aHDOI1.RES <2>




SEQUOIA ANALYTICAL

680 Chesapeake Drive »+ Redwood City, CA 84083
(418) 384-9800 + FAX (415) 384-9233

3315 Almaden Expwy., Sulte 34
1San Joss, CA $5118

| Attention: Bruce Maeda

rolec
Sample Deacﬂpt Water
Analysls for: Dissolvad Oxygen
First Sample #:  3HD3101

LABORATORY ANALYSIS FOR: Dissolved Oxygen

Sample Sample
Number Description

AHD31 AS-2 (sparge)
3HD3102 AS-1 (spurge)
JHD3103 MwW-2

Sample
Detection Limit Result
mg/L mg/L
0.10 3.7
Q.10 4.8
0.10 3.9

Analytss reported as N.D, wera nat presant above the stated limit of detection,

SEQUOIA ANALYTICAL

Vickia Taﬁ

Project Manager

, i -:- i ‘ :';_
Aug 26, 19834

sase Note:
Sampile temparsiure at ime of analysis was 25.1'C.

INDZIOV.RES <15




SEQUOIA ANALYTICAL

830 Chesapsake Drive « Redwood City, CA 94083
(415) 364-96800 » FAX (415) 384-9233

Reporting Sample Sample  Sample
Analyte Limit L.D. LD. .D.
ug/L 3HD3101 3HD3102 3HD3103
AB-2 {sparge) AS-1 (sparge) MW-2

' : EPA 5030/8015/8020

l Purgeable

Hydrocarbons 50 23,000 480 N.D.

' Benzene 0.50 740 28 18
l Toluene 0.80 1,800 30 N.D.
l Ethyl Benzene 0.50 440 24 N.D.
l Total Xylenes 0.50 3,800 52 N.D.

Chromatogram Pattern: Gaa Gas Diserete
' Poak
l Quailty Control Data

Report Limit Multipiication Fagtor: 40 20 1.0
' Date Analyzed: 8/20/9 8/29/83  8/29/%

instrument |dentification: GCHP-2 GCHP-2  GCHP-2
. Surrogate Recovery, %: 87 92 82

(QC Limits = 70-130%)

Purgeable Hydrooarbons are quantitated against a fresh gasoline standard.
' Analytes reported as N.D. were not detectad sbova the statad reporting limit.

SEQUOIA ANALYTICAL
| W%Lu.—

Vickie Tague
' Project Manager 3HDI101.RES <2>




