WESTERN GEOLOGIC RESOURCES INC.

2169 £ FRANCISCG BLVEC.. SUITE B/ SAN RAFAEL

CAUFORNIA 94901/ FAX 415.457.8521 IR

TELE 475.457.7595

17 July 1990

M:r. Robert Foss

Chevron USA

2410 Camino Ramon

San Ramon, California 94583

Re: Vadose Zone Characterization:
Vadose Well Installation and Vacuum Extraction Testing
Chevron Service Station #92582
7420 Dublin Boulevard
Dublin, California
WGR Job # 1-124.04

Dear Mr. Foss:

This letter report presents methodologies and data for vadose zone well installation and the soil
vapor extraction test conducted at former Chevron service station #92582 located in Dublin,
California. The scope of work included drilling three vadose zone monitoring wells, collecting soil
samples during drilling, analysis of the soil samples, conducting a soil vapor extraction test and
collecting air samples from the soifl vapor air stream during the test. The air stream evacuated from
the vadose zone contained hydrocarbons. Even though vadose zone vacuum monitoring wells
responded minimally Lo the induced vacuum created by the test, these data suggest a permanent soil
vapor extraction system could be designed and operated to produce a reduction in hydrocarbon
concentrations in the soils,

BACKGROUND

Historical analytic results and water level measurements as presented in the following reports are
available on Tables 1 and 2 respectively.

In February 1989, three underground storage tanks were removed under the supervision of Blaine

Tech Services, Inc, (BTS) of San Jose, California. BTS collected soil and water samples from the

excavated area confirming Total Petroleum Hydrocarbons (TPH) in the soil and low- to medium-

boiling point hydrocarbons in the groundwater (EPA Methods 8015 and 8020). Based on the

hydrocarbon concentrations in both the soil and waler samples, Western Geologic Resources, Inc.

(WGR) was contracted by Chevron to oversee further excavation and proper disposal of the
- excavated soil.

During March 1989, WGR supervised excavation and separation of approximately 180 cubic yards
of pea gravel into Class I and Class II stockpiles. Approximately 2,846 gallons of waler containing
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R. Foss/17 July 1990 2

petrolenm hydrocarbons were pumped out of the excavated area. All material was properly
disposed in appropriate landfills (Reference WGR report 12 April 1989).

Soil borings were collected and analyzed, confirming the existence of TPH on the north and south
side of the most southern pump island (EPA Methods 8015 and 8020). In May 1989, additional
excavation of approximately 100 cubic yards of material was conducted (Reference WGR report
August 1989),

On 23 May 1989, representatives from WGR and Chevron met with Gil Wistar, Hazardous
Materials Specialist with the Alameda County Health Agency, to discuss the implementation of a
soil vapor extraction system in the vicinity of the pump islands, due to limited access in this area
of the site. The installation of a soil-vapor system was approved, the excavation process was
terminated, the 100 cubic yards of material properly disposed of and the excavated area backfilled
with pea gravel in June of 1989. WGR staff coordinated the installation of underground piping for
a future soil-vapor extraction system. The piping was installed near the pump islands and in the
underground storage tank backfill.

On 2 August 1989, groundwater was sampled and analyzed. Although no detectable Total
Purgeable Petroleum Hydrocarbons (TPPH), aromatic hydrocarbons or halocarbons were found in
samples from groundwater monitoring wells EA-1, EA-2.and EA-3, samples taken from the 10-inch
diameter PVC casing installed within the underground fuel tank backfill confirmed concentrations
of 100,000 ppb TPPH, aromatic hydrocarbons and halocarbons {EPA Method 8260). This 10-inch
casing was installed in the backfill to allow for safe drilling in the future {(Reference WGR report
30 October 1989).

On 6 November 1989, a second set of groundwater samples again taken from EA-1, EA-2 and
EA-3. TPPH, aromatic hydrocarbons and halocarbons were not detected in these samples (EPA
Method 8015 and §240). Groundwater samples were not collected from the 10-inch diameter PVC
casing as it was not intended as a groundwater monitoring well (Reference WGR report 1 February
1990).

SOIL VAPOR EXTRACTION TEST
At Chevron’s request WGR installed three vadose zone monitoring wells, VW-1, VW-2 and VW3

(Figure 2). A soil vapor extraction test was performed using a previously installed, 3-inch diameter
slotted pipe (extraction pipe) installed 6 feet below grade between the pump islands as the
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extraction point (Figure 3). VW-1, VW-2, VW.3, EA-1 and the other previously installed 3-inch
slotted pipe (stub-out 1) were used as vacuum monitoring points. Soil sample results from the three
wells and soil vapor extraction test results are presented below.

FIELD PROCEDURES: VADOSE ZONE WELL INSTALLATION

WGR’s standard well installation procedure is included as Attachment 1. A staff geologist as well
as the project engineer were on-site during drilling. Appendix A presents the boring logs and
Figure 4 presents a standard vadose zone well installation. The two inch diameter wells were bored
to 9 feet below grade and slotted from 3 feet to 9 feet below grade. Installation was initiated and
completed on 1 May 1990,

SOIL YAPOR EXTRACTION TEST

The soil vapor extraction test was conducted on 22 May through 25 May 1990. The test equipment
consisted of 2-inch diameter piping running from the previously installed 3-inch diameter slotted
pipe (extraction pipe) to a water-dropout. A fresh air bleed valve was installed to allow for fine
tuning the vacuum and flowrate at the extraction pipe. The air, pulled through the extraction pipe
and bleed valve, was then filter through two 200-pound activated carbon vessels arranged in series.
A regenerative blower capable of drawing a maximum vacuum of 59 inches of water and a
maximum air flowrate of 127 standard cubic feet per minute (SCFM) was placed after the carbon
vessels and exhausted through an eight-foot stack to the atmosphere. Various pressure/vacuum
gaunges, velocity ports and sampling ports were placed throughout the system for data collection
(Figure 5).

All vadose zone monitoring wells were sealed from the atmosphere during the test. Ports to allow
for vacoum monitoring were installed,

The system was installed and started at 16:14 on 22 May 1990. Data was collected according to the
procedure outlined in Attachment 2.

The test was completed at 11:10, 25 May 1990,

124R1JLO0.va
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DATA

Soil samples collected during boring of VW.1, VW-2 and VW-3 had total petroleum
hydrocarbon/gasoline (TPH-G) levels of 96, 33 and 74 parts per million (ppm) respectively at § feet
below grade. These levels represent the maximum for these wells. Benzene, toluene, ethyl-benzene
and total xylenes (BTEX) were also reported. All BTEX compounds were below 10 ppm.

The velocity measured at the various ports were used to calculate volumetric flow rates. The
vacuum gauges on the test skid were used to check for pressure drop through the system. The
velocity, vacuum readings and volumetric flow rates are presented in Table 3. A total of
approximately 206,150 cubic feet of air was evacuated from the vadose zone during the duration of
the test. Vacuum data collected from the vadose zone monitoring wells is included in Table 4,
Maximum vacuums were reported as follows: vadose monitoring well, VW-1, measured a vacuum
of 0.2 inches of water; vadosc monitoring well, VW-2, measured a vactum of 1.09 inches of water;
vadose zone monitoring well, VW-3, measured a vacuum of 0.15 inches of water; groundwater
monitoring well, EA-1, had a vacuum of 1.53 inches of water; and, stub-out pipe 1, showed a
vacuum of 0.32 inches of water (Figure 6).

Air samples collected during the soil vapor extraction test also contained TPH-G and BTEX and
are described in greater detail in the following section.

RESULTS

Due to the low permeability to air of clayey soils surtounding the previously installed piping and
pea gravel backfill, as well as the unique layout of the extraction piping system, an accurate radius
of influence calculation could not be made. The permeability to air of the surrounding clay soils
was estimated to be less than 0.01 Darcy (Reference; "A Practical Approach to the Design,
Operation, and Monitoring of In Situ Soil-Venting Systems, P.C. Johnson, et all, Groundwater

Monitoring Review, Spring 1990).

Air samples for TPH-G had a maximum concentration of 7,900 at the beginning of the lest and
decreased to a minimum of 1,600 ppm at 2,049 minutes into the test. The concentration of benzest
in air samples had a maximum concentration of 26,000 parts per billion (ppb) at the beginniag of
the test and a minimum concentration of 5,300 ppb at 2,049 minutes into. the test. Toluene
concentrations ranged from a maximum of 12,000 ppb at 2,049 minutes into the test and decreased
to a minimum of 6,200 ppb at the completion of the test. Ethyl-benzene levels varied from a
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maximum of 1,600 ppb at 1,389 minutes into the test and had a mirimum of 690 recorded at 3,095
minutes into the test. Total xylenes had a maximum concentration of 13,000 ppb at 3,389 minutes
into the test and a minimum of 4,600 ppb at 2,049 minutes into the test (See Figure 7).

[

COMMENTS AND CONCLUSIONS

The area tested was previously backfilled with high permeability pea gravel that created channeling
o of air during the test as demonstrated by the high flow rates and low vacuum readings at the

extraction point (Figure 8). This affected the flow of air from the surrounding soils as demonstrated
by the low vacuum readings recorded at the vadose zone monitoring wells.

Air samples collected suggest that removal of hydrocarbons from the low permeability. soils: is
@ feasible. However, the process would be slow since the test data also suggest that extraction of the
compounds is carried out by diffusion. This is demonstrated by the relatively flat curves for BTEX
compounds and the increase of TPH concentration in the middle of the curve generated from the
air sample concentrations versus time,

® An accurale estimate of operating time for a permanent soil vapor extraction system can not
calculated at this time. However, a permanent system could be designed and time-lines generated
as additional data are collected during system operation.

Western Geologic Resources is please to provide geologic and environmental services to Chevron
® and bope this report meets your needs. If you have any questions or comments, please contact us
at (415) 457-7595.

Sincerely,
Western Geolggic Resources, Inc.

Eric D. Stevenson
Senior Staff Enginecer

. j%./ -
J. Mark Inglis
Principal Hydrogeologist
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® Site Location Map FIGURE
Former Chevron Service Station #92582
Dublin, California 1
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LEGEND Site Map with Vadose Monitor Well Locations FIGURE
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Vacuum Data- Dublin Vent Test
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1-124.04 Figure 6: Vadose Well Vacuum




Vacuum Data- Dublin Vent Test
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Dublin Vent Test Data
Hydrocarbon Concentrations versus Time
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Dublin Vent Test Data
Log of TPPH Concentration
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Vent Test Vacuum and Flowrate
Chevron Service Staion #92582
Dublin, California
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TABLE 1. Analytic Results: Groundwater Samples
Chevron Station #92582
Dublin, California
Hell Date Lab EPA TPPH FC Benzene Toluene E-Benz Xylenes EpC
10 # Method Kommmommoso----ssmsmssseaoea = e bbbty >
®
EA-1 17 Oct BB* NA NA <50,0 --- <0.5 <0.5 <0.5 <Q.5 ---
EA-1 20 Dec 88* PL 801578020 <50.0 --- <0.5 <0.5 <0.5 <0.5 “--
EA-1 2B Mar B9* PL 8015/8020 <250 - <0.5 <0.5 <0.5 <0.5 .-
EA-1 2 Aug B9 CCAS B260 <50.0 --- <0.1 <0.1 <0.1 <0.1 <0.1
®
EA-2 17 Qct B&* NA NA <50.0 ~-- <Q.5 <0.5 <0.5 1.2 ---
EA-2 20 Dec 88* PL 8015/8020 <50.0 --- <0.5 <0.5 <0.5 <0.5 ---
EA-2 28 Mar B9* pL 801578020 <250 --- <2.0 <0.3 <0.5 <0.5 .-
EA-2 2 Aug 89 CCAS 8260 <50.0 --- <0.1 <0.1 <0.1 <0.1 <0.1
® EA-3 17 Dct 88*  NA NA <50.0  --- 1.8 <0.5  <0.5 3.0
EA-3 20 Dec 88* PL 801578020 240 Gas 20.0 1.2 13.0 3.3 ---
EA-3 28 Mar 89* PL 8015,8020 2300 Gas 380.0 130.0 240.0 210.0 ---
EA-3 2 Aug 3% CCAS 8260 <50.0 .- <0.1 <0.1 <0.1 <0.1 <0.1
10" PVC CASING 2 Aug 89 CCAS 82560 100,000 Gas 8,700 14,000 1,700 17,000 50
. 10" PVC CASING 2 Aug 8% CCAS 8260 110,000 Gas ©,200 14,000 1,800 13,000 50
Duplicate
EB 28 Mar 8%* PL 8015/8020 <250.0 --- <0.5 <0.5 <0.5 <0.5 ---
TB 28 Jdul 89 CCAS 8250 <50.0 .- <0.1 <0.1 <0.1 <0.1 <0.1
@
NOTES:
TPPH = Total Purgeable Petroleum Hydrocarbons
FC = Fuel Characteristics
E-Benz = Ethylbenzene
EDC = 1,2-Dichloreethane
® ppb = Parts-Per-Billion
* = Sample collected by EA Engineering, Science and Technology, Inc.
PL = Pace Laboratories, Inc.
CCAS = Central Coast Analytical Services, Inc,
EB = Equipment Blank
TB = Travel Blank
® Gas = Gasoline
< = Less than indicated detection limit
NA = Not Available
.- = Not Analyzed/Not Applicable
@
1-124.05/C1SER. WK1
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TABLE 2.

Liquid Level Measurements
Chevron Station #92582
Dublin, California

Well Date DTLH DTW LHT Toc* Elev-LH Elev-W
1D # A R LR R ft-------mieeeee- >
EA-1 24 Oct BB* --- 10.64 --- 333.41 --- 322.77
EA-1 2 Nov Bg*  --- 10.469 --- 333.41 --- 322.72
EA-1 20 Dec BB* .- 10.51 --- 333.41 .- 322.%0
EA-1 28 Mar 85* --- 9.87 .- 333.41 .- 323.54
EA-1 2 Aug 89 --- 10.34 --- 333.4 --- 323.07
EA-2 24 Oct 88*  --- Q.70 .- 332.59 --- 322.8%9
EA-2 2 Mov B8* --- 10.03 --- 332.59 --- 322.56
EA-2 20 Dec 85* --- 9.98 --- 332.59 .- 322.61
EA-2 28 Mar 89* --- 8.80 .-- 332.59 --- 323.7%
EA-2 2 Aug 89 -s Q.44 --- 332.59 --- 323.15
EA-3 24 Oct 88* --- 11.03 --- 333.64 === 322.61
EA-3 2 Nov 88* --- 11.03 .- 333.64 .- 322.61
EA-3 20 Dec 88%  --- 10.96 - 333.64 --- 322.68
EA-3 28 Mar 89*  --- .77 --- 333.64 --- 322.87
EA-3 2 Aug 89 .- 10.45 --- 333.64 --- 322.99
10" PVC CASING 2 Aug 89  --- 9.83 NA
NOTES:

* = Data obtained by EA Engineering, Science, and Technology, Inc.

DTLH = Pepth-to-Liquid Hydrocarbon

DTW = Depth-to-Water

TOC = Top-of-Casing Elevation

Elev-LH = Elevation of Liquid Hydrocarbons

Elev-W = Elevation of Water

NA = Not Available

1-124.05/G

= Not Measured
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TABLE 3.
Time Velocity Flowrate Cumulative Flow velocity At Flowrate At Cumulative Flow
{minutes) At Well Head From Vadose From Well Stack Stack Through Carbon
(ft/min) {ecu. ft/min) {cu. ft) (ft/min) (cu. ft/min) (cu. ft.)
@
59 4400 95 5627 4400 95 5627
104 4300 93 9821 4300 93 9821
174 4200 1 16194 4200 91 16194
255 4300 93 23745 4300 93 23745
289 2300 49 25440 4400 @5 26987
® 349 2300 49 28431 4500 97 32840
409 2300 49 31423 4600 99 33823
619 2400 52 42348 4500 97 59308
789 2400 52 51192 4500 97 73891
920 2250 48 57581 4600 9y 88953
1060 2300 49 64561 4600 g9 102913
. 1162 2350 50 49757 4700 101 113305
1169 2100 45 70076 4700 101 114019
1340 2150 46 78046 4700 101 131440
147% 2000 43 84072 4800 104 145903
1642 2400 52 92552 4900 106 163217
1762 2400 52 FB795 4900 106 175963
[ ] 1934 2300 49 107370 4700 101 193487
’ 212% 2350 50 117304 . 4700 101 213354
2220 2300 49 121841 4750 102 222724
2413 2600 56 132718 4800 104 242805
2418 2300 49 132968 4800 104 263325
2559 2250 48 139845 4900 106 258302
@ 2656 2300 49 1445681 4700 101 26B185
2776 2350 50 150794 4700 101 280410
2796 2300 49 151791 4800 104 282491
2879 2300 49 155929 4800 104 291128
3069 2200 47 164990 4800 104 310897
309 2300 49 1664856 4900 106 3214084
@ 3262 2300 49 174612 4800 104 331044
3467 2300 49 184833 4800 104 352374
3525 2300 4% 187725 4800 104 358409
3678 2300 49 195353 5200 112 375655
3746 2250 48 198670 4800 104 382730
3896 2300 49 206148 5200 112 3994638
®
o
1-124.04/T3JL0.WK1
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o
TABLE 4. Vacuum Data
®
Time Extraction Vil=1 V-2 V-3 5TUB-1 EA-1
(minutes) Well
L R R R Vacuum Inches of Water---------------- >
®
409 4.00 0.07 0.00 0.01 0.12 0.01
1642 0.71 a.12 0.06 0.06 0.16 1.53
2729 0.77 0.08 0.01 0.03 0.1 0.02
2850 D.68 0.09 0.01 0.062 0.1 0.02
3099 0.74 Q.09 0.01 0.02 0.03 D.03
® 3896 0.73 0.09 0.02 0.03 0.13 0.04
@
@
o
@
@
®
1-124.04/TH0L0
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STANDARD OPERATING PROCEDURES
RE: ROTARY DRILLING MONITORING WELL INSTALLATION AND DEVELOPMENT
S0P-7

Stratigraphic test holes for monitoring wells may be drilled using truck-mounted drill rigs capable
of: air and/or mud-rotary drilling, and continuous wire-line coring and/or drilling with tri-cone
roller or fixed-blade drag bits. Generally, rotary drilling is used when conventional auger drilling
is initially not possible or becomes no longer possible. Various drilling fluids (muds or air), are
used to keep the hole from caving and to remove cuttings, These are chosen according to the
formations expected to be encountered and the nature of the monitoring program. Samples may
be collected directly from cores. A geologist from Western Geologic Resources continnously logs
each test hole during drilling, and constantly checks drilling returns for odors. All drilling
equipment 1s steam cleaned between test holes to prevent cross-contamination.

Frequently, hollow-stem augers are used to drill and sample to a minimum depth, or to auger
refusal. The augers can be left in place as temporary surface casing. The center plug is then
removed and coring is carried out through the augers. Alternatively, a shallow conductor casing or
surface casing may be set by drilling to a desired depth with a large diameter bit, setting the casing,
and proceeding with the coring. After total depth is reached, the test hole may be geophysically
logged and/or hydraulically tested. If the casing is not to be set at the bottom of the hole, the lower
portion of the hole may be grouted or backfilled according to well installation guidelines. Next, the
test hole is drilled-out (reamed) after removal of the hollow-stem augers or conductor casing, if
necessary, with a bit that is a minimum of 4 inches larger than the outside diameter of the well
casing,

Upon reaching total depth for the reamed portion of the hole, the drilling fluid is circulated to
remove cuttings and thinned as necessary. The selected casing is then placed down the hole,
Monitoring wells are cased with threaded, factory-perforated and blank casing. No solvents or
cements are used to assemble the casing. Centering devices may be affixed to the casing if there
is concern that an even distribution of filter material and grout within the borehole annulus will not
be attained. The well casing is thoroughly washed and steam-cleaned prior to installation. All
recoverable drilling fluids and cuttings are collected for temporary storage and then are disposed
of properly depending on analytic results.

After selting the casing, sand or gravel filter material is poured or tremied in to fill the annular
space from the bottom of the hole to the top of the perforated interval. A 1- to 2-foot thick
bentonite plug is placed above this filter material to prevent grout from infiltrating down into the
filter material, Neat cement, containing about 5% bentonite, is then tremied into the annular space
from the top of the bentonite plug to the surface. A lockable, water-tight cap is placed on cach
wellhead. Traffic-rated Christy boxes are installed around the wellhead for wells in parking lots and
driveways while steel stove pipes are usually set over wellheads in landscaped areas.

After installation, the wells are thoroughly developed to remove residual drilling materials from the
wellbore, and to improve well performance by removing any fine material in the filter pack that can
pass from the formation into the well. Well development techniques used include pumping, bailing,
surging, swabbing, jetting, flushing, and airlifting. All development water is collected for temporary
storage in 55-gallon drums, and is then properly disposed of depending on analytic results. To




SOP-7: Rotary Drilling Monitoring Well Installation and Development 2

assure that cross-contamination does not occur between wells during drilling and development, all
development equipment is steam-cleaned prior to introduction into a new well.




ATTACHMENT 2

The soil vacuum extraction test will be conducted according to the following procedures:

P A

10.

Mobilize.

Secure power.

Place and check all equipment.

Start blower,

Read pressure gauges and air velocity on test skid and record readings, confirm proper operation every
15 to 30 minutes and record any deviations;

a. Read pressure gauges on vadose wells continuously until vacuum is noted. Once a pressure
drop occurs, readings will be recorded every 15 minutes.

Collect air samples every hour for two hours after blower begins operation and every five hours
thereafter. Air samples will be collected in three liter Tedlar bags. Two bags will be filled at each
sampling to accommodate laboratory sample volume requirements.

a. Screen every sample with the FID or PID if needed and record results.

b. Samples taken at the beginning, end and one third and two third points will be analyzed for
TPH and BTEX.

c. Samples not sent for analysis will be flushed with nitrogen and the bags reused.

Take FID readings of exhaust every 15 minutes and record results. Should levels exceed 5 ppm for
more than 5 minutes, check levels with PID. If PID does not produce a reading, assume the gas
producing the FID readings is methane. I PID reads higher than 5 ppm for more than 5 minutes
contact project engineer or his designee.

When pressure readings at the furthest vadose well stabilize for two hours, pressure readings vary by
1% of less on all wells or after 72 hours, whichever happens first, shut blower down.

When the blower is shut down, vacuum pressure will be measured for two hours or until wells have
recovered to 50% of atmospheric pressure.

Demobilize and police area.

Any deviations from the plan should be documented accordingly and should be approved verbally by the
senior engineer, field operations manager or their designee.
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ANALYSIS

The data obtained from the vapor extraction test will be analyzed by several methods to determine
the soil characteristics and their potential impact on the extraction and treatment system design. Some of
the methods being considered for data analysis include:

- Time-vacsum analysis
- Distance-vacuum analysis
- Time-recovery analysis

Other methods of analysis may be employed if it is established that they are appropriate for the
conditions of the test.

Chemical analysis of selected air samples collected during the test will be performed. The test will
be broken into four equal sampling intervals. The sample taken at the beginning of the first interval and
the last sample taken in the fourth interval will be analyzed. Samples taken near the beginning of the
second and third intervals will be stored until the end of the test when the beginnings of these intervals can
be determined. The samples taken closest to the beginning of the second and third interval will also be
analyzed. Analytic results will be used to evaluate vapor extraction rates aiding in the design of the final
cxtraction system.

124B1APO.WP




(¢

APPENDICES



PID
o GRAPHIC LOG DESCRIPTION
0 Concrete
Christy box
& locking cap Baserock
T Grout Silty CLAY (CH) dark gray to black; stiff; dry; low est K;
strong hydrocarbon odor, {from cuttings)
Bentonite
- pellet seal
2
#3 Sand ———= N
5 2" sch 40
uu_.l - PVC casing
= 4
) - CLAY (CH) black; stiff; dry; 0-1% fine gravel; low est K;
o] y hydrocarbon odor
o -
[
= .
s L
8 6 Same as above
G N
ST g
T - CLAY (CH) black; stiff; dry; 0-1% fine gravel; low st K;
E: — hydrocarbon odor
8 .
Ll N
(=)
PVC Cap i D@0k
10 10|
I —
12 i2
Loggedby:  Ken Leonard Drilling Company: B & F Drilling (Chempro) Well Head Completon: Christy box & locking cap
Project Mgr:  Tom Howard Drilling Method:  8.25" Hollow stern auger Type of Sampler: 2" split barrel
Dates Drilled: 5/1/90 Driller: Breese Franks TD (Total Depth): 904,
EXPLANATION Boring Log and Well Completion Details VADOSE
¥ Water level during drilking e e certain VW-2 (Boring B-7) WELL

32 Water level in completed well

Dutted where approximate

n Location of recovered - - i
arill e Dashed where uncertain
PSS i
. Locstion of e sealed Hachured where gradational
for chemical analysis ast K

Estirnated permeability
. (hydraulic conductivity}
5 sieve sample 1K = primary 2K = secondary

E Grab sample NR No recovery

Chevron Service Station #92582
Dublin, California

WESTERN GLROLOGIC RESO ROLSINC 1-124.05
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FiD
o) GRAPHIC LOG DESCRIPTION
Py [0 0 | Concrete
Christy box
& locking cap Baserock
B Grout T Silty SAND (SM) gray; loose; dry; 30-40% fines; fine
sand; moderate est K; fragments of sheet metal and
Bentonite wires; (from cuttings)
- pellet seal _
Py 2 2
#3 Sand ————wl
fay
2" sch 40
$ PVC casing
[ 4 |
® w Silty SAND (SM) gray; loose; dry; 30-40% fines; fine
2 sand; moderate est K; fragments of sheet metal and wires
e - Silty SAND (SM} light brown; loose; dry; 20-30% fines;
7 fine sand; moderate est K; root traces
)
=
e B A —
g 6 6 52 Same as above
® T ey Sty CLAY (CH) black; stiff; dry; 0-10% silt; low est X;
% 3 high estimated plasticity; roots abundant
|
L
@
E Same as above
o | H]° &
| PVC Cap 23 TD @ 9.0 ft.
10 10
®
— -1
° 12 12
® Loggedby:  Ken Leonard Drilling Company: B & F Drilling {Chempro} Well Head Completion:  Christy box & locking cap
Project Mgr:  Tom Howard : Drilling Method:  8.25" Hollow stem auger Type of Sampler: 2" split barrel
Dates Drilled: 5/1/90 Driller: Breese Franks TD (Total Depth): 9.0,
EXPLANATION Contacs Boring Log and Well Completion Details VADOSE
. ¥ Water level during drilling S:I?daw:gre certain VW-3 (Bor]ng B-8) WELL
52 Water level in completed well | .. Dotted where approximate
ﬁr;:{ememd — — = Dashed where uncertain . 3
. }.;ca;a:n .ni'ds:r:ﬂle sealed s s s Hachured where gradational Chewon SerVice Staﬁon #92582
Chemic : s 1 . v
_ e stk mﬁiﬁ’?“@) Dublin, California
B sievesample 1K = primary 2K = secondary
. EG NR No recovery LA W ot . . .
rab sample WESTERN GEOLOGIC RESON ROLES.INC 1-124.05




SUPERIOR ANALYTICAL LABORATORY, INC.

@ 1555 Burke. UNITI - San Francisco, Ca 94124 - PHone (415) 647-2081
CERTTIFICATE O F AN ALY 21 C
LABORATORY NO.: 20811 DATE RECEIVED: 45/04/00
® CLIENT: Western Geclogic Resaurces CATE REPORTED: o5H/08/90
CLIENT JOB HO.: t-124. 04
Pag= 1 of 2
Date Date
Lab Number Customar Sampie Identification Sampled Anatyzed
® goati- 1 B.6 L.0 0E/01/90 CH/0E /30
g8o0g11- 2 B-6 8.5 DLSG /30 Q5707790
30811~ Z B-7 5.0 O0/01/00 GL /05,790
80811- 4 B-7 &.5 e /00 /20 a8 /08, 00
808%1- 5 B-g L.0 G001 /90 G5/ CE /Al
® e0B11- 6 B-& =.E 06/01/7 ) 2EOL Q0
Laboratory MNumber: 0517 aoR11 e 0319 IIRIRIRE
1 o 3 4 5
ANALYTE LIET Amounts, cuantiiatron Liants {mg/kg)
QIL AND GREASE: hA A A MA HA
TPH/GASOLINE RANGE: 1 74 1.5 I3 MO T
TPH/DIESEL RANGE: A B2 MA HLA N A
® BENZENE : 0.1z Q.80 0.00E N3] MO0, 00
: TOLUENE MO0, 05 2.9 ph oL 05 1.6 HDCO 08
i ETHYL BENZENE: NDeD L GE 0.31 MDD, 06 = MNO=O, 08
f XYLENES: 0.1 E HD< 0, GF 5.7 HDw 0. 05
A
‘ Laboratory Number: A0811
‘ 5]
; ANALYTE LIST Amounts/Quantitation Limrts (mg/Kg)
i
® OIL AND GREASE: NA
& TPH/GASCLINE RANGE: 36
! TPH/DIESEL RANGE: NA
: BENZENE: 0,90
TOLUENE: 2.5
ETHYL BENZENE: 1.5
'® XYLENES: 9.4

OUTSTANDING QUALITY AND SERVICE




SUPERIOR ANALYTICAL LABORATORY, INC.
® 1555 Burke, UNITI » San Francisco, Ca 94124 - PHone (415) 647-2081

CERTTIFTIT S ETE ooF AroAa LY S 1 Z
PY AMALYSTIS FOGR T:ITaL PETRCLEUM HYDRROCAREONE
Diesel by t>difisd ZFRA SwW-U4E Method 2019
Gasoline by Furqgs ann Trap: EPA MOUhod 0152000
AMNALYSIS FOR BELZEME, TootCpr, LTWyL DOFHZois o ¥yLonno
by FfPA ZW-240 Methods 56650 and 8ol
Y ) Pagle :',..'“ﬁ"'f :“
GA/OQC TNFORMATION
SET: A1

MNA
® ND

ANALYEIS NOT REQUEETED
NOT DETECTED ABOVE QUANTITATICN LINI

1
>
™
r
W
b
o

mg/Kg = part per million (ppm)

OIL AND GREASE ANALYSIS By <Standard Methods Metb.aod 030
@ Ouplicate RPD NA
Minimum Detection Limit v Soal: 20n5 kg

Modified EPA Method &01f for Extracisble Hydrocarbons:
Minimum Quantitation L.omit For Disw 1 ARRIRES
Da1ly Standard run at 209m3/L; RPD Doosel = A

Y MS/MSD Average Recovery = MNAD Dupiioiate RPD - He

BOIL/E50520 Total Purgable Pot
Mimimum Quantitation

Ceily Standard run at z

ME/MSD Average Raecove:y @ 2% Duptioats 2PFL - 7
BG20O/BTXE

Minimum Quant itation Lic1t wn S0 S oo D7ags o

Daity Standard run at I0ug/L  RHREL 1Y
MS 'MED Averags Pecove: = 110y {on ity ate WD

RAThard Slﬂa,ﬁi%zi;——___

Labortor-y Manaqer

OUTSTANDING QUALITY AND SERVICE




- SUPERIOR ANALYTICAL LABORATORY, INC.
® 1555 Burke, UNITI - San Francisco, Ca 94124 - PHone (415) 647-2081

CERTIFICATTE O F ANALYSIS

LABORATORY NO.: 10702 DATE RECEIVED:06/22/90
CLIENT:WESTERN GEOLOGIC DATE ANALYSED:0&/23/80
RESOURCES DATE REPORTED:05/24/90
CLIENT ID: 1-124.05
@
ANALYSIS FOR VOLATILE PETROLEUM HYDROCARBONS
by Modified EPA SW-846 Methods 8015 AND 5030
e Concentration
Lab # Sample Id Gasoline Range
1 1A1 7900 ppm
2 2A2 2800 ppm
3 2Ccz ND< 30 ppm

MINIMUM DETECTION LIMIT IN AIR 30 ppm.

Concentrations expressed v/v assuming standard temperature
and pressure and an average molecular weight for gascline
equal to that of hexane.

)
QA/QC SUMMARY: STANDARD RUN FOR CALIBRATICN CHECK: < 15 % DIFF.
MS/MSD 86 % RECOVERY AVEAGE; % RSD < 4 %.
Ric‘Ar . Ph.D
]
/
Py 7
Laboratory Director
@
&

OUTSTANDING QUALITY AND SERVICE




SUPERIOR ANALYTICAL LABORATORY, INC.
1555 Buske, Unit I+ San Francisco, Ca 94124 - PHone (415) 647-2081

CERTIFICATE O F ANALYSIS

LABORATORY NO.: 10702 DATE SAMPLED: 05/22/90
CLIENT: WESTERN GEOLOGIC DATE RECEIVED: 05/23/90
RESQURCES DATE ANALYZED: 05/24/90

JOB NO.: 1-124.05

ANALYSIS FOR BENZENE,TOLUENE,ETHYL BENZENE AND XYLENES
EPA SW-846 METHODS 5030 AND 8020 IN AIR

LAE ETHYL

# SAMPLE 1D BENZENE TOLUENE BENZENE XYLENES
1 1A1 26000 9300 £70 5800

2 2A2 7800 11000 1600 13000

3 2C2 ND< 85 ND< 250 ND< 65 ND< 85

MINIMUM DETECTION LIMITS IN AIR:

BENZENE: 85 ppb : ETHYL BENZENE 65 ppb

TOLUENE: 250 ppb ; XYLENES: 250 ppb.

Concentrations assume standard temperature and pressure
and are expressed V/V.

QA/QC Summary:

Daily standards run at 20 ug/L: RPD = <i5%
MS/MSD: Average Recovery = 105 % ; Duplicate RPD = < 7 %

. AY
Richa, rna, Ph.D.

L
Laboratory Director

OUTSTANDING QUALITY AND SERVICE




SUPERIOR ANALYTICAL LABORATORY, INC.
® 1555 Burke, UNITI + San Francisco, Ca 94124 + PHone (415) 647-2081

CERTIFICATE O F ANALYSTIS

o LABORATORY NO.: 10704 DATE RECEIVED:05/24/90
CLIENT:WESTERN GEOLOGIC DATE ANALYSED:05/25/90
RESCURCES DATE REPORTED:05/25/90

CLIENT ID: 1-124.05

®
ANALYSIS FOR VOLATILE PETROLEUM HYDROCARBONS
by Modified EPA SW-846 Methods 8015 AND 5030
Concentration
L Lab # Sample Id Gasoline Range
1 3A3 1600 ppm
2 2B2 1500 ppm
3 3C3 NO< 30 ppm
4 4 A1 1580C ppm

MINIMUM DETECTION LIMIT IN AIR 30 ppm.

Concentrations expressed v/v assuming standard temperature
and pressure and an average molecular weight for gasoline
equal to that of hexane.

®
QA/QC SUMMARY: STANDARD RUN FOR CALIBRATION CHECK: < 15 % DIFF.
MS/MSD 94 % RECOVERY AYEAGE: % RSD < 4 %.
Rich .D
®
Laboratory Director
®
@
®

OUTSTANDING QUALITY AND SERVICE




- SUPERIOR ANALYTICAL LABORATORY, INC.
@ 1555 Burke, UniT] - San Francisco, Ca 94124 - Prone (415) 647-2081

CERTIFICATE o F ANALY SIS

¢ LABORATORY NO.: 10704 DATE SAMPLED: 05/24/90
CLIENT: WESTERN GEOLOGIC DATE RECEIVED: 05/24/80
RESOURCES DATE ANALYZED: 05/25/80

JOB NO.: 1-124.05

® ANALYSIS FOR BENZENE,TOLUENE,ETHYL BENZENE AND XYLENES
EPA SW-846 METHODS 5030 AND 8020 IN AIR

LAB ETHYL

# SAMPLE ID BENZENE TOLUENE BENZENE XYLENES
® 1 3A3 5300 12000 1400 4600

2 383 NDG< 85 330 ND< 65 290

3 3C3 ND< 85 ND<¢ 250 ND< 65 ND< 65

4 4A1 6900 B500 1100 3900

MINIMUM DETECTION LIMITS IN AIR:

BENZENE: 85 ppb ; ETHYL BENZENE 65 ppb

TOLUENE: 250 ppb ; XYLENES: 250 ppb.

Concentrations assume standard temperature and pressure
and are expressed V/V.

®
QA/QC Summary:
Daily standards run at 20 ug/L; RPD = <15%
MS/MSD: Average Recovery = 96 % : Duplicate RPD = < 3 %
@
Richargys , Ph.D.
®
Labohatory Director
@

QUTSTANDING QUALITY AND SERVICE




- SUPERIOR ANALYTICAL LABORATORY, INC.

® 1555 Burke, UNITT - San Francisco, Ca 94124 « Prone (415) 647-2081

® CERTIFICATE ©OF ANALYSTIS
LABORATORY NO.: 10708 DATE RECEIVED:05/25/90
CLIENT:WESTERN GEOLOGIC DATE ANALYSED:05/25/90

® RESOURCES DATE REPORTED:05/26/90
CLIENT ID: 1-124.05

ANALYSIS FOR VOLATILE PETROLEUM HYDROCARBONS
\ by Modified EPA SW-846 Methods 8015 AND 5030

Concentration

Lab # Sample 1d Gasoline Range
4 1 5A3 2400 ppm
2 583 . 63 ppm
3 5C3 ND< 30 ppm
4 6A3 2100 ppm
5 6B3 £E80 ppm
6 6C3 ND< 30 ppm
]
MINIMUM DETECTION LIMIT IN AIR 30 ppm.
Concentrations expressed v/v assuming standard temperature
and pressure and an average molecular weight for gasoline
° equal to that of hexane.
QA/QC SUMMARY: STANDARD RUN FOR CALIBRATION CHECK: < 15 % DIFF.
MES/MS3D 31 % RECOVERY AVEAGE: % RSD ¢ 4 %.
Richa
®
Labqratoryf/Direcfor
L

OUTSTANDING QUALITY AND SERVICE




r SUPERIOR ANALYTICAL LABORATORY, INC.
¢ 1555 Burke, UNiTI - San Francisco, Ca 94124 - PHoNe (415) 647-2081

CERTIFICATE O F ANALYSIS

LABORATORY NO.: 10708 DATE SAMPLED: 05/25/90
CLIENT: WESTERN GEOLOGIC DATE RECEIVED: 05/25/90
RESQURCES DATE ANALYZED: 05/26/90
JOB NO.: 1-124.05
. ANALYSIS FOR BENZENE,TOLUENE,ETHYL BENZENE AND XYLENES
EPA SW-846 METHODS 5030 AND 8020 IN AIR
LAB ETHYL
# SAMPLE ID BENZENE TOLUENE BENZENE XYLENES
o 1 S5A3 8300 7900 690 4700
2 583 ND< 85 ND< 2560 ND< 65 ND< 250
3 65C3 ND<¢ BE ND< 250 ND< 68 ND< B5
4 6A3 65200 6200 830 5300
5 6B3 ND< 85 ND< 250 ND< 65 ND< 250
6 6C3 ND< 85 ND< 250 ND< 65 ND< 250

MINIMUM DETECTION LIMITS IN AIR:

¢ BENZENE: 85 ppb ; ETHYL BENZENE 665 ppb
TOLUENE: 250 ppb ; XYLENES: 250 ppb.
Concentrations assume standard temperature and pressure
and are expressed V/V.
® QA/QC Summary:
Daily standards run at 20 ug/L; RPD = <15%
MS/MSD: Average Recovery =106 Duplicate RPD = < 7 %
®
Richard Srna, Ph.D.
&

Laboratory Di

QUTSTANDING QUALITY AND SERVICE




