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SUMMARY

In October and November 1992, Weiss Associates’ installed three wells and conducted
feasibility testing at the Former Texaco Service Station located at 930 Springtown Boulevard,
Livermore, California. The objective of the well installation and feasibilty testing was to
assess the effectiveness of ground water extraction, vapor extraction and air sparging
technologies at this site and to obtain data necessary to properly design and operate a future
remediation system.

During the well installation phase, WA drilled two soil borings and installed one ground
water extraction well, one vapor extraction well and one air sparge well, Sediments
encountered during drilling consisted of sand, gravelly sand and silty sand interbedded with
silty and clayey units. The highest hydrocarbon concentration detected in soil was 1,200 ppm
TPH-G in boring B-1 at 14.4 ft depth. The highest hydrocarbon concentrations were detected
just below the water table, which was at about 13 ft below grade.

Aquifer testwesults imdicate that ground water extraction from well EW-1 may captuse
most of the hydrocarbon-bearing ground water beneath the site. Also, because EW-1 may be
screened in a coarse-grained channel deposit, extracting ground water from this zone should
mitigate offsite migration of hydrocarbons. If ground water extraction from well EW-1 is
implemented, we recommend continued monitoring of ground water levels and contaminant
concentrations in onsite and offsite monitoring wells to assess whether ground water extraction
from EW-1 sufficiently removes and/or contains the dissolved contaminants beneath the site.

Vapor extraction test results indicate that soil vapor extraetion (SVE) from existing wells
should effectively remove hydrocarbons from the subsurface, but that the effectiveness of SVE
varies in site wells. For example, SVE from well MW-5 achieved a hydrocarbon removal rate
of about 127 pounds per day (ppd) while SVE from wells MW-B and VE-1 achieved about 12
and 0.3 ppd, respectively. A comparison of these recent test results with the previous testing
indicates that hydrocarbon concentrations in vapor extracted during the recent tests were
higher from both well MW-5 and MW-RB, with the concentrations from MW-B significantly
exceeding the previous test results. Although the effective radii of influence are considered
low to moderate, SVE from site wells would remove hydrocarbons most readily from the high
permeability materials and would encourage dif fusion from the low permeability materials and
ground water into the high permeability materials within the SVE system’'s zone of influence.
Additional wells may be required to effect the entire subsurface area of concern. Also, oxygen
circulation caused by SVE should enhance natural biodegradation of subsurface hydrocarbons
in ground water and soil.

Air sparging test results indicate that air sparging with vapor extraction effectively
removes hydrocarbons from the subsurfface at this site. During this air sparging testing the
hydrocarbon concentrations in extractéd:-vapor increased about ten-fold and then decreased
when air sparging ceased. The effective radius of influence for air sparging from air sparge
well SP-1 is about 8 to 15 ft based on subsurface pressure/vacuum and water level
measurements. Air sparging effectiveness based on other monitored parameters was essentially
inconclusive since these parameters usually require testing for one week or longer to be
effective indicators. Test results indicate air sparging would be effective at this site, although

vi




13 B
— Weiss Associales M

it would be more effective if site soils were more permeable and if higher vapor extraction
flow rates were achievable.

Because each technology is relatively effective at this site, the chosen technology or
combination of technologies depends on remediation goals and schedule and extent of
hydraulic control desired. The technology comparison in Section 7 presents information for
selecting the desired remediation approach for this site.

N
FAE
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1. INTRODUCTION

This report presents the results of Weiss Associates’ extraction well installation and
feasibility testing at the former Texaco Service Station located at 930 Springtown Boulevard,
Livermore, California (Figure 1), The primary objective of the well installation and feasibilty
testing was to assess the effectiveness of groﬁnd water extraction, vapor extraction and air
sparging technologies at this site and to obtain data necessary to properly design and operate

a future remediation system.

1.1 SCOPE OF WORK

Weiss Associates’ scope of work for this project was to:

-

Prepare a Site Safety Plan,

. Install one ground water extraction well, one vapor extraction well and one air
sparge well,

. Develop ground water extraction well EW-1 and analyze the water samples for
TPH-G and BETX,

. Conduct an aquifer test for 24 hours from ground water extraction well EW-1 and
analyze an effluent ground water sample,

. Conduct a vapor extraction test from vapor extraction well VE-1, ground water
extraction well EW-1, and existing monitoring wells MW-A, MW-B and MW-5,

. Conduct an air sparging test from the air sparge and vapor extraction well,

o W
EAIE N

. Analyze selected soil samples.f'o;total petroleum hydrocarbons as gasoline (TPH-G}
and benzene, ethylbenzene, toluene and xylenes (BETX),

) Provide suitable off-gas control for the vapor extraction and air sparging testing,

DALLATEXACOAG7TR 1 DEZ. WP Page 1
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) Provide temporary surface protection to the installed wells and restore the site,

+ Interpret the data and make recommendations for future site remediation, and

. Prepare a report suitable for regulatory submittal which presents the results of the
well installation and feasibility testing.

1.2 SITE HISTORY AND PREVIQUS INVESTIGATIONS

The former Texaco service station is located adjacent to Highway 580 in a mixed
residential and commercial neighborhood in northeast Alameda County in Livermore. The
station retailed regular leaded, regular unieaded and premium unleaded gasoline from three
underground storage tanks via one pump island. The underground storage tanks were removed
on June 26, 1985. The site is currently owned by Southland Corporation and operated as a 7-11

convenience store.

Several subsurface investigations have been primarily conducted at the site. A total of
twelve soil borings were dritled at the site. Ground water monitoring wells were installed in
ten of the soil borings. All soil and water sample analytic results from these investigations are
summarized in the Soil and Ground Water Remediation Work Plan prepared by Groundwater
Technology Incorporated (GTI, 1991). The boring logs, well construction details and geologic
cross-section from this work plan are presented in Appendix B. Analytic results suggest that
hydrocarbons are present in soil near the underground storage tanks and in saturated soil near
monitoring wells MW-A, MW-B, and MW-5, and soil boring SB-1. Analytic results for ground
water suggest that elevated hydrocarbons in ground water occur mainly beneath the planter
area between wells MW-5 and MW-B.

ey
FRAE
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2. WELL INSTALLATION

On October 19 and 20, 1992, WA installed ground water extraction well EW-1, soil vapor
extraction well VE-1 and air sparge well SP-1. The objective of the well installation was to
allow testing of the effectiveness of ground water ext raction, vapor extraction and air sparging
technologies at this site and to obtain information for the future design of a remediation
system. The wells were installed near the locations of the highest detected historical
hydrocarbon concentrations in ground water and soil and were located at strategic distances
from each other and existing wells for influence monitoring during the feasibility testing. The
ground water extraction well was screened to recover hydrocarbons from the upper 15 to 20 ft
of saturated soils. The air sparging well was screened above a low permeability zone that may
have prevented the upward migration of injected air and caused spreading of hydrocarbons
laterally. The vapor extraction well was screened immediately above the sparging well to
recover hydrocarbon-bearing vapors displaced during air sparging. Since the air sparging and
vapor extraction wells were completed in the same borehole, a hydrated bentonite seal was
placed between the screened zones to prevent short circuiting of air between the screened zones

in the borehole annulus. This section describes well installation activities and site restoration.

2.1 SITE SETTING

Geographic Location: The site is located in Livermore, California, about one-
quarter mile northeast of Arroyo Scco.

Topography: The site is about 520 ft above mean sea level and situated
near the base of a small hill. Local topography slopes
eastward.

Surroundings: Mixed.commercial and residential development.

. N
Site Geology: The shallow sediments in the site vicinity are primarily

alluvial sands and silty sands interbedded with clayey
and silty units.

DAALL\TEXACO\G77R1DE2. WP Page 3
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2.2 DRILLING AND SOIL SAMFPLING

Drilling Dates:

Drilling Geologist:

Drilling Method:

Number of Borings:

Boring Depths:

Soil Sampling Method:

Soil Analyses:

Sediments Encountered:

Waste Disposal:

DAALLNTEXACOWGTTRIDE2 WP

October 19 and 20, 1992.
Eric Anderson, Weiss Associates Senior Staff Geologist.

Six-inch diameter hollow-stem augers for sampling the
borings and twelve-inch diameter hollow-stem augers for
well installation. Drilling and sampling procedures are
described in Appendix A.

2 (one boring B-1 for well EW-1, and boring B-2 for both
VE-1 and SP-1) (Figure 1}.

19 to 33.5 ft.

Steam-cleaned, split-barrel drive samplers lined with
steam-cleaned brass or stainless steel tubes (Appendix A).

TPH-G and BETX by EPA Methods 5030 using gas
chromatography (GC) with flame ionization detection
(FID} and by EPA Method 8020 using GC with photo
ionization detection (PID).

Sand and silty sands interbedded with clayey silt and
silty clay units. The boring logs and well construction
details are presented in Appendix B.

Soil cuttings were stored on plastic sheeting and covered
by additional sheeting, then hauled to Zanker Road
Landfill in San Jose, California after chemical
characterization. Steam clean rinsate, purge water, and
well development water were stored in 55-gallon drums,
then pumped through granular activated carbon (GAC)
with the aquifer test effluent and discharged to the
sanitary sewer according to discharge permit
requirements.

Page 4
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23 WELL CONSTRUCTION, DEVELOPMENT AND GROUND WATER SAMPLING

Number of Wells: 3 (Figure 1).

Well Materials: Ground water extraction well (EW-1): 6-inch diameter
Schedule 40 PVC well casing with 0.020-inch slotted
screen; Monterey #3 sand.

Air sparge well (SP-1): 1-inch diameter Schedule 80 PVC
well casing with 0.010-inch slotted screen; Monterey #3
sand.

Vapor extraction well (VE-1): 2-inch diameter Schedule
40 PVC well casing with 0.020-inch slotted screen;
Monterey #3 sand.

Screened Interval: Ground water extraction well: Approximately 8 to 33 ft
depth (Appendix B).

Air sparge well: Approximately 16 to 18 ft depth
(Appendix B).

Vapor extraction well: Approximately 7 to 12 ft depth
(Appendix B).

Well Development Method: The ground water extraction well was developed by surge
block agitation and air-lift evacuation. Well
development and sampling procedures are described in
Appendix A. The vapor extraction and air sparge wells
do not require development.

EW-1 Ground Water Evacuation Rate: 8.5 gallons per minute during well development.

Ground Water Sampling Method: Steam-cleaned Teflon bailer. Sample collected on
October 27, 1992 before aquifer and air sparge testing.

Anglyses for Ground Water: TPH-G and BETX by EPA Methods 5030, GC/FID, and
2by EPA Method 602, GC/PID.
“r_ﬁs‘fh;".
Ground Water Depth: Apiji’t‘)ximate]y 13 below grade.
Ground Water Flow Direction: Generally northward with a gradient of 0.005 ft/ft.

DAALL\TEXACOGTIRIDE2. WP Page 5
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24 ANALYTIC RESULTS FOR SOIL

Based on the results of this investigation, the highest hydrocarbon concentration detected
in soil was 1,200 ppm TPH-G in boring B-1 at 14.5 ft depth {Table 1, Appendix C). The highest
hydrecarbon concentrations for the previous and this investigation were generally detected
downgradient of the former underground fuel storage tanks near the water table, which was
about 13 ft below grade on the date of the drilling for our investigation. No hydrocarbons
were detected in low permeability soil samples at 9.7 ft and 18.5 ft, but TPH-G {at 3.0 ppm) was
detected in a high permeability soil unit at 24.7 ft depth, but was not detected in the same soil

unit at 29.7 ft depth.
2.5 SITE RESTORATION

Site restoration consisted of diéposing of all waste soil, and relandscaping by planting

new ivy to match the existing ivy and replacing the wooden planter edging.

PR
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3, AQUIFER TESTING

WA conducted aquifer testing of well EW-1 on November 17 and 18, 1992. The test
objectives were to determine the hydraulic characteristics of the shallow water-bearing zone
beneath the site and to determine the optimal number and placement of ground water
extraction wells for future site remediation. The aquifer test results indicate that ground
water extraction from well EW-1 should capture most of the hydrocarbon-bearing ground water

beneath the site.

3.1 PERMITTING

Aquifer test effluent was treated and discharged to City of Livermore, Water
Reclamation Plant in accordance with a ground water discharge permit dated November 3, 1992

and presented in Appendix D.

32 AQUIFER TEST ANALYSIS AND GROUND WATER FLOW MODELING

A 24-hour drawdown test was conducted on November 17 and 18, 1992. Ground water
was extracted from well EW-1 at an average flow rate of about 7.85 gallons per minute {gpm).
Water level changes were recorded in test well EW-1, and monitoring wells MW-A, MW-B, MW-1,
MW-2, MW-3, MW-5, and MW-7. The initial flow rate of § gpm was reduced to 7.5 gpm for the

last 5 hours of the test to prevent dewatering the test well.

| The pump test data was analyzed using the Cooper-Jacob (Cooper, 1946) semi-log method.
The hydraulic responses in the monitoring wells are shown in Figure 2. Estimates of the
hydraulic parameters from each well, and the distances to the extraction well are provided in
Table 2. As shown in Table 2, the aver?g'; transmissivity of the aquifer is estimated to be
3,400 gallons per day per foot (gpd/ft). Although most of the monitoring wells are screened
over a length of 20 feet, boring logs indicate that the more permeable, sandy gravel zone is

about 15 ft thick. Using this thickness, an average hydraulic conductivity value of 225 gpd!ft2

DAALLATEXACOGTIRIDE2 WP Page 7
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(0.021 ft/min}, and a specific storage of 0.001 ft! are estimated for this aquifer. Monitoring
well MW-7 did not show any response during the extraction test, therefore, no hydraulic
analysis was conducted for this well. The drawdown in the extraction well, EW-1, was
significantly larger (15.5 ft) than that observed in the monitoring wells, which are very close
to the test well. The excessive drawdown in the pumping well is probably due to poor well
efficiency, and large well losses across the screen and within the borehole. For these reasons,
the hydraulic parameters estimated for well EW-1 were not used in estimating average aquifer

values.

To estimate the long term effects of pumping well EW-1, ground water extraction from
the well was simulated using the analytical element models, EQUIPLOT and CAPTURE
(McEdwards, 1986). EQUIPLOT calculates water level changes in a gridded area due to
pumping using the Theis (1935) transient drawdown equation and by superimposing the effects
of extraction at every grid cell. CAPTURE also uses the same relation but reports resulting
flow paths due to pumping. Both programs require hydraulic conductivity (ft/min), regional
gradient (ft/ft), direction of regional flow, specific storage (ft'l), location and pumping rates

{(gpm) of extraction wells as input parameters.

Estimates of the hydraulic parameters from the hydraulic test analysis described above
were used for model input (i.e. a hydraulic conductivity of 0.021 ft/min, a specific storage
value of 0.001 ft™}, and an aquifer thickness of 15 ft). The regional ground water gradient was
reported as 0.05 ft/ft (GTI, 1991). This steep gradient is considered to be the result of
consistently higher ground water elevations in monitoring well MW-7, which is upgradient from
the other wells. Because monitoring well MW-7 did not respond to the extraction test, this well
is believed to be completed in a lower hydraulic conductivity zone that is not in hydraulic
communication with the wells on the northern portion of the site. This interpretation is
supported by the lithologies at the site. The boring log of MW-7 in Appendix B indicates that
sediments screened by this well are clay and clayey gravel, whereas the remaining site wells
screen more permeable sediments. If the water level for MW-7 is disregarded, a much smaller
gradient of 0.005 ft/ft is obtained from the remaining water level elevation data. The direction

of regional flow is gene‘rally to the north;

The model was calibrated using EQUIPLOT and simulating the 24-hour extraction test
with an average flow rate of 7.85 gpm. We compared the observed and simulated drawdowns

to check the accuracy of the selected model parameters. As previously discussed, estimates of

DAALLATEXACOGTIRIDE2 WP Page 8
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the drawdown within well EW-1 were disregarded, because of the apparent extensive well"
losses. Agreement between the observed and predicted drawdowns indigate that the parameters

determined from the hydraulic test analyses are representative of the simulated aquifer.

Using the hydraulic parameter values from the calibrated model (listed in Table 3), along
term pumping and capture area simulation was conducted using CAPTURE. The modelling
results show that a long term pumping flow rate of 5 gpm may be sustainable without
dewatering extraction well EW-1. We assumed a long-term, sustainable flow rate of 5 gpm
because long-term pumping rates are usually less than pumping rates obtained during short-
term testing. As shown in Figure 3, the capture area predicted for this flow rate covers the
entire region east of Lassen Road and south of Springtown Boulevard. In addition, the

downgradient part of the capture zone nearly extends to monitoring well MW-5.

If a steeper regional gradient of 0.05 ft/ft is used with the same hydraulic parameters
used to create Figure 3, a much narrower capture zone is obtained. The capture area
encompasses monitoring wells MW-A, MW-B, MW-1, MW-2, and MW-3, but does not extend to
monitoring wells MW-5 or MW-7. Because a gradient of 0.05 ft/ft is calculated with emphasis

on a single data point {from MW-7), it is not considered to be realistic for the entire aquifer.

However, during the aquifer test, the largest drawdowns were observed in MW-1 and
MW-3, suggesting these wells may be in better hydraulic communication with the extraction
well, EW-1, as compared to the other monitoring wells. Therefore, ground water extraction
from EW-1 may preferentially withdraw ground water from a possible channel deposit, which
would result in a smaller capture than that shown in Figure 3. However, the third largest
drawdown was observed in MW-5, suggesting this well may also be screened near a potential

channel deposit.
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4. VAPOR EXTRACTION TESTING

WA conducted vapor extraction testing on October 27, 1992 to provide information for
possible SVE remediation system design and toselect cost-effective vapor treatment. Although,
the test results indicate that vapor extraction from existing wells should effectively remove
hydrocarbons from the subsurface, the effect"iveness of vapor extraction varies in site wells,
In addition to evaluating vapor extraction effectiveness from new wells VE-1 and EW-1, our
test also provided data to re-evaluate vapor extraction ef fectiveness in wells MW-A, MW-B and
MW-5. These wells were tested previously on July 24, 1991 (GTI, 1991).

4.1 TEST CRITERIA AND PROCEDURES

WA conducts vapor extraction testing to obtain data on vapor extraction flow rates,
vacuum requirements, hydrocarbon concentrations in extracted vapor, hydrocarbon removal
rates and extent of vacuum influence. The extraction locations and durations, test equipment,

and data collection and interpretation methods for our October 27 test are described below.

4,11 Extraction Locations and Durations

WA extracted soil vapor from vaper extraction well VE-1, ground water extraction
well EW-1, and existing monitoring wells MW-A, MW-B and MW-5. We monitored vacuum
infiuence in these and other site wells (Figure 1). These wells are located adjacent to the

underground storage tanks near the highest detected hydrocarbon concentrations in soil.

We extracted soil vapor for about 15 to 30 minutes from each well, except VE-1. We
performed a 2.5 hour step test on VE-1 that involved initially determining the maximum

achievable extraction flow rate from the well, and then reducing the flow rate to about half

oy MEeT
YR

this initial flow. We then resumed extraction at the full flowrate. We tested from well VE-1
longer than the other wells to help stabilize hydrocarbon concentrations in extracted vapor

before air sparge testing on the following day.
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4.1.2 Eguipmen

The test extraction equipment included a positive-displacement vacuum pump powered
by a 3 horsepower explosion-proof motor, rated to produce a vacuum of 160 inches of water at
various flow rates. For off-gas control, we routed extracted vapor through the test system’s
moisture collection drum and two 200 1b GAC adsorption vessels connected in series in
accordance with vapor extraction testing requirements of the Bay Area Air Quality

Management District.
413 D lection and Interpr i

Data collection included recording the test system’s operation parameters, collecting
influent and effluent vapor samples, and measuring the induced vacuum and/or pressure in
site wells. The influent vacuum gauge indicated the vacuum applied to each test well. We
estimated vapor extraction flow rates based on applied vacuum, differential pressure gauge

readings and performance curves supplied by the vacuum equipment manufacturer.

To record vacuum influence, we sealed site wellheads and measured the induced vacuum
in each location with a differential pressure gauge which indicates the dif ference between well
pressure and atmospheric pressure. Before and after each extraction event, we measured
background vacuum in all sealed wells to distinguish between pressure differences induced by

atmospheric change versus pressure differences induced by vapor extraction.

To normalize vacuum influence data from each well, we subtracted the initial measured
background vacuum from the final vacuum influence measurement. In some cases the
background vacuum influence did not fully stabilize due to residual vacuum, atmospheric
fluctuations, subsurface conditions and brief intervals between extraction tests, so we noted

this on the vacuum influence data table.

WA measured hydrocarbon concentrations in extracted vapor and after each carbon
adsorption vessel with a portableorganic vapor analyzer/flameionization detector (OVA/FID).
We also submitted one-liter vapor samp{e\gjt; a state-certified analytical laboratory for analysis
for TPH-G by modified EPA Method 5030 and for BTEX by modified EPA Method 8020, We
collected samples for 1aboratory analysis near the end of each extraction event, We collected

one sample at the end of both step test intervals for extraction from vent point VE-1,
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Hydrocarbon removal rates were calculated using data on stabilized hydrocarbon
concentrations in extracted vapor and vapor flow rates for each extraction event. Actual
hydrocarbon removal rates for a dedicated SVE system may vary depending on the applied
vdcuum, extraction flow rates, and hydrocarbon concentration fluctuation during SVE project

duration.

4.2 TEST RESULTS

The vacuum applied by the test equipment to each well ranged from 73 to 141 inches of
water and induced vapor extraction flow rates ranging from about 1 to 20 standard cubic feet
per minute (scfm). Hydrocarbon concentrations in extracted vapor ranged from 190 parts per
million by volume (ppmv) to 20,450 ppmv TPH-G. Hydrocarbon removal rates ranged from 0.3
pouhd per day {ppd) to 127 ppd TPH-G.

During extraction from each well, the applied vacuum induced water upwelling into the
equipment’s water collection drum. Accordingly, we decreased the applied vacuum until vapor

extraction flow rates maximized.

The hydrocarbon concentrations in extracted vapor were highest from MW-5 (at
20,450 ppmv TPH-G) and second highest in MW-B (at 18,450 ppmv TPH-G). However, vapor
extraction is more effective from MW-5 than from MW-B because the vapor extraction flow

rate was significantly higher from MW-5 (at 19.4 scfm) than from MW-B (at 2 scfm).

Table S summarizes test data and estimates hydrocarbon removal rates for extraction
from each well, Table 6 presents test data and vacuum influence data for extraction from each
well. Figure 4 presents the isobarometric contours for extraction from well VE-1. The
analytical report and chain of custody forms are presented in Appendix C. We converted the
hydrocarbon concentrations reported as milligrams per cubic liter of air to ppmv by dividing
by the compound’s molecular weight and multiplying by 24.45 which is the volume one gram-
mole of perfect gas occupies at the standard temperature of 25 degrees centigrade and the

e

standard pressure of 760 millimeters of ;fﬁ-k:\_r'cury.

DAALL\TEXACOVTTRIDE2 WP Page 12




' N o Weiss Associales V% B
5. AIR SPARGING TESTING

WA conducted an air sparging test on October 28, 1992. Test results indicate that air
sparging with vapor extraction effectively removes hydrocarbons from the subsurface at this
site. During this air sparging testing the hydrocarbon concentrations in extracted vapor
increased about ten-fold and then decreased when air sparging ceased. The effective radius
of influence for air sparging from air sparge well 5P-1 is about 8 to 15 ft based on subsurface
pressure/vacuum and water level measurements. Air sparging effectiveness based on other
monitored parameters was essentially inconclusive since these parameters usually require
testing for one week or longer to be effective indicators. This longer term testing of air

sparging effectivenessis often performed during a trial operation period of an installed system.

5.1 AIR SPARGING BACKGROQUND

Air sparging involves injecting air below the water table to strip volatile organic
compounds (VOCs) from the ground water. The VOC-laden vapors are then captured by a
vapor extraction system. Air injection and vapor extraction is performed using either
appropriately screened vertical wells, horizontal wells or trenches. The effective radius of
influence from a vertical air sparging well is typically about 5 to 20 ft in coarse materials. Air
sparging also oxygenates ground water, thereby possibly encouraging in—situ biodegradation

of VOCs in ground water.

The effectiveness of air sparging is sensitive to the lithology and stratigraphy of the
saturated and unsaturated zones, and to the effectiveness of vapor extraction. In highly
stratified soils, injected air may travel laterally substantially before reaching the vadose zone.
Generally, the lateral migration of air within the saturated zone spreads the dissolved
contaminants in ground water laterally alsg. Vapor extraction should be designed to capture

(5 L N

vapors emanating from the saturated zone,

Since, at the former Texaco site, an apparent confining layer from about 18 to 24 ft bgs

separates the shallower, more contaminated, clayey sand and gravel unit from the deeper more
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permeable sand unit, hydrocarbon-bearing ground water would be remediated more efficiently
from an air sparge well screened only in the shallower unit. Also, air sparging into the sandy
unit below the apparent confining layer could produce air pockets which would laterally
displace ground water and allow diffusion of vapor-phase hydrocarbons into previously
uncontaminated ground water. Therefore, we installed the airsparge well only in the shallower
clayey sand and gravel unit to reduce the risk of spreading hydrocarbons laterally below the
confining layer. We screened the air sparge well from 16 to 17 ft below grade surface (bgs)
based on an evaluation of the local lithology during well installation. This screen interval is
about 3 to 4 ft below the static water level and lS above the clayey silt sediments found at about
18 to 22 ft bgs in the bore hole. Airsparging from this well allowed more effective monitoring
and evaluating of air sparging than installing and air sparging from a deeper well screened

beneath the clayey silty sediments at 18 to 22 ft bgs.

For these reasons, we conducted a short-term air sparging test from a shallow air sparge
well nested with a vapor extraction well to minimize the possible lateral spreading of
hydrocarbons in the saturated zone.

5.2 TEST CRITERIA
WA performed the following tasks to evaluate air sparging effectiveness:
. Monitored the hydrocarbon concentration in extracted soil vapor,

. Monitored the subsurface pressure/vacuum regime,

. Monitored the water tableto determine whether the air sparging caused rising water
levels,

. Measured the dissolved oxygen concentrations in ground water, and

* Analyzed ground water samples fmm the adjacent well EW-1 for TPH-G and BTEX
before and after the test. L
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5.3 PROCEDURES

WA extracted soil vapor from the vapor extraction well for about 2.5 hours to determine
the background hydrocarbon concentrations in extracted soil vapor before air sparging. We
then simultaneously injected air (sparging) and extracted vapors for about one hour while
monitoring the extracted vapors for increasing hydrocarbon concentrations. We then ceased

air sparging and monitored the extracted soil vapor for about one-half hour.

To help ensure full capture of the injected air, we first determined the vapor extraction
rate using the test equipment, and then air sparged at a lower flow rate. This ensured that the

volume of air injected was less that the total volume removed.

5.4 RESULTS

The vapor extraction flow rate from well VE-1 was about 3 scfm, therefore, we injected
air at 1 scfm. The air pressure required to inject 1 scfm of air was 10 pounds per square inch
(psi) initially but decreased to 5.5 psi within 10 minutes. During air sparging at about 1.1 scfm,
the vapor extraction flow rate increased from 3.3 scfm to 3.7 scfm for the approximate constant
applied vacuum of 95 inches of water. After air sparging the vapor extraction flow rate

decreased to 3.6 scfm.

The hydrocarbon concentrations in extracted vapor increased about six-foid when air
sparging started and then decreased when air sparging ceased. Figure 5 shows the TPH-G
concentrations in extracted vapor before, during and after air sparging. After 2 hours of vapor
extraction and before air sparging began, the hydrocarbon concentrations in extracted vapor
were about 600 ppmv TPH-G. After one hour of air sparging, the hydrocarbon concentrations
in extracted vapor increased to about 6,100 ppmv TPH-G. About 25 minutes after air sparging
ceased, the hydrocarbon concentrations in extracted vapor decreased to about 3,500 ppmv
TPH-G.

The subsurface pressure/vacuum éﬂ;ﬁged most in nearby well EW-1, located about 8 ft
from VE-1/5P-1, and significantly less in well MW-A, located about 20 ft away. The
pressure/vacuum readings from EW-1 indicated a vacuum of 0.06 inches of water before air

sparging, positive air pressure of 0.24 inches of water during air sparging, and a vacuum of 0.11
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inches of water after air sparging. The pressure/vacuum readings from MW-A indicated a
vacuum of 0.01 inches of water before air sparging and neither pressure nor a vacuum during
airsparging. Air pressure measurements from wells EW-1 and MW-A are presentéd in Tables 7

and 8, respectively.

Similarly, the water levels responded most in nearby well EW-1 located about 8 ft from
VE-1/SP-1 and significantly less in well MW-A located about 20 ft away. The water ievel in
EW-1 rose 0.03 ft during vapor extraction before air sparging and rose further to 0.18 ft above
the initial water level during the first 13 miﬁutes of air sparging before lowering to 0.06 ft
above the initial water level by the end of the air sparging. When air sparging ended, the water
level dropped to 0.05 ft below the initial water table elevation. About one-half hour after
vapor extraction and air sparging ended the water level was (.11 ft above the initial water level
elevation. The water level in well MW-A was essentially unchanged until the air sparging
began, when the water level rose 0.07 ft above the initial water table elevation. After vapor
extraction and air sparging the water level in MW-4 returned to the initial water table
elevation. Water level measurements from wells EW-1 and MW-A are presented in Tables 7 and

8, respectively.

Dissolved oxygen concentrations in ground water fluctuated during feasibility testing as
presented in Table 9. These concentration fluctuations are described in the conclusion

section 6.3.

Ground water samples from well EW-1 contained 11 ppm TPH-G before the air

sparging/vapor extraction test and 13 ppm TPH-G after the test.

-
AN
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6. CONCLUSIONS.

This section discusses the conclusions of the aquifer, vapor extraction and air sparge

testing,

6.1 AQUIFER TESTING

The modeling based on the aquifer test results suggests that pumping from extraction
well EW-1 may be a sufficient remedial design alternative, because the capture zone should
influence the regions of high contamination and much of the contaminated ground water may
be extracted. Modeling results also indicate that EW-1 may be capable of a long-term,
sustainable flow rate of 5 gpm. The predicted capture area for this flow rate covers the entire
region east of Lassen Road and south of Springtown Boulevard. In addition, the downgradient
part of the capture zone extends beneath Springtown Boulevard and nearly extends to
monitoring well MW-5. Long-term pumping from EW-1 may capture ground water from

well MW-5.

However,the extraction wellmay be screened within a channel deposit, hence the capture
area may be smaller than that shown in Figure 3. A coarser-grained channel deposit would
provide a preferred migration pathway for contaminants beneath the site. Extracting ground

water from this zone would therefore mitigate further offsite migration of the contaminants.

In conclusion, we recommend utilizing EW-1 as an exiraction well to remove
contaminated ground water beneath the site. We also recommend continued monitoring of
ground water levels and contaminant concentrations in onsite and offsite monitoring wells to
assess whether ground water extraction from EW-1 sufficiently removes and/or contains the

dissolved contaminants beneath the site.

A
E R O
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6.2 VAPOR EXTRACTION TESTING

SVE test results indicate that SVE from existing wells should effectively remove
hydrocarbons from the subsurface, but that the effectiveness of SVE varies in site wells. For
example, SVE from well MW-5 achieved a hydrocarbon removal rate of about 127 pounds per
day (ppd) while SVE from wells MW-B and VE-1 achieved about 12 and 0.3 ppd, respectively.
Alsa, because the influence arez from most wells is considered low to moderate, additional
wells may be required to effect the subsurface area of concern. A comparison of these recent
test results with the previous testing indicates that hydrocarbon concentrations in extracted
vapor the recent tests were higher from both well MW-5 and MW-B, with the concentrations

from MW-B significantly exceeding the previous test results.

The varying effectiveness and irregular vacuum influence measurements suggest that the
coafser grained interbedded materials in the site subsurface may be acting as subsurface
canduits for vapor flow. For example, the vacuum of 73 inches of water applied to MW-5
induced about 0.06 inches of water in well MW-B and MW-3, while it induced only 0.01 inches
of water in MW-A, located closer to MW-5 than either MW-B or MW-3. Vacuum influence
readings during extraction from well VE-I were more predictable. The vacuum of 141 inches
of water applied to VE-1 induced about 3.5 inches of water in well EW-1 and 0.1 inches of
water in well MW-A. The effective radii of influence for extraction from MW-5 and VE-1,

typically defined as one percent of the applied vacuum, is about 30 and 12 ft, respectively.

Although the effective radii of influence seem relatively low, SVE from site wells would
remove hydrocarbons most readily from the high permeability materials and would encourage
diffusion from the low permeability materials and ground water into the high permeability
materials within the SVE system’s zone of influence. Also, oxygen circulation caused by SVE

should enhance natural biodegradation of subsurface hydrocarbons in ground water and soil.

SVE effectiveness could be enhanced by installing additional wells or a trench. However,
trench installation would be very disruptive and vapor extraction from a trench would
predominantly remove hydrocarbons from the higher permeability materials similar to
extraction from the site wells. SVE effe“é%.;géness would also be enhanced if it were performed
in conjunction with ground water extract'ic:;n as described in Technology Comparison Section 7

below,
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Selection of the most cost-effective vapor treatment method for SVE is based on the
estimated vapor flow rates and hydrocarbon concentrations in extracted soil vapor over the
anticipated project duration. Although it is not possible to predict long term hydrocarbon
concentrations based on this one day test, hydrocarbon concentrations are expected to remain
high initially and decrease with time. Since hydrocarbon mass removal rates experienced
during the test peaked at 127 ppd TPH-G, we recommend using an available Texaco-owned
catalytic or thermal/catalytic oxidizer until the hydrocarbon mass removal rates decrease to
about 5 to 10 pounds per day. This may require about 30 to 60 days at this site. For a
hydrocarbon mass removal rate of about 10 p(;unds per day, carbon adsorption is typically the
most cost-effective vapor treatment method. However, it may be more cost-effective touse the
oxidizer for the duration of the project than to design, permit and install a carbon adsorption
system. Conversely, if Texaco doesnot have a catalytic or thermal/catalytic oxidizer available,
it may be more cost-effective to permit, install and operate a carbon adsorption system for the

project duration.

6.3 AIR SPARGE TESTING

Test results indicate that air sparging with vapor extraction effectively removes
‘hydrocarbons from the subsurface at this site. During this air sparging testing the hydrocarbon
concentrations in extracted vapor increased about ten-fold and then decreased when air
sparging ceased. The effective radius of influence for air sparging from air sparge welt SP-1 -
is about 8 to 15 ft based on subsurface pressure!vacu'um and water level measurements. Air
sparging effectiveness based on other monitored parameters was essentially inconclusive since

these parameters usually require testing for one week or longer to be effective indicators.

Test results indicate air sparging would be effective at this site, although it would be
more effective if site soils were more permeable and if higher vapor extraction flow rates were

achievable.

The ten-fold increase in TPH-G concentrationsin extracted vapor indicates that sparging
increased hydrocarbon removal from th‘gggt‘urated zone. This suggests that hydrocarbons are
removed by stripping them from ground QJater or by the creation of new vapor flow pathways
through the saturated and unsaturated zones. The air sparging well may be essentially serving

as an air inlet well within the saturated zone where hydrocarbons are adsorbed to soil. With
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this airsparging well, more air is drawn from within the saturated and lower unsaturated zone,

and less air is drawn from the unsaturated zone and the ground surface.

Based on the subsurface pressurefvacuum and water level measurements, the effective
radius for air sparging radius from SP-1 is between 8 to 15 ft. We estimate this range because
the subsurface pressure/vacuum and water levels changed most in nearby well EW-1 located
about 8 ft from VE-1/5P-1 and significantly less in well MW-A located about 20 ft away. In
both monitored wells, the water level rose during air sparging despite the increased pressure
| within the wells. This suggests tﬁat the air spérging caused encugh of a water table rise in this

area to overcome the increased pressure in the wells caused by air sparging.

The subsurface pressure/vacuum and water levels may also suggest that air sparging
caused more water table rise initially, but then as the injected air developed preferential flow
paths it displaced ground water around the well and depressed water in the subsurface due to
the increased subsurface pressure. Thissuggeststhat longer term testing at different flow rates
could test the effectiveness of air sparging at different flow rates. This also suggests that air
sparging effectiveness is enhanced by cycling operation on and off to create different flow
paths thereby effecting more soil and ground water. Although this may also suggest that
deeper air sparging wells would be more effective for air sparging, air sparging from deeper
wells at this site may penetrate the apparent confining layer at 18 to 22 ft bgs and cause lateral

spreading of hydrocarbons in ground water.

The effective radius for air sparging could be assessed further during a longer test or
during system operation by evaluating the dissolved oxygen and hydrocarbon concentrations
and hydrocarbon-degrading microbial populations in ground water. Increasing dissolved
oxygen concentrations and hydrocarbon-degrading microbial populations, as well as decreasing
hydrocarbon concentrations in monitored wells would indicate air sparging was effective in

those wells,

If an air sparging system is installed at this site, we would recommend cycling the system
on and off to vary the vapor flow paths within the saturated zone, to minimize the possible
lateral spreading of hydrocarbons in tt}:‘éfgaturated zone, and to minimize energy costs. We
would also recommend installing one or two additional air sparging and vapor extraction wells

between MW-A and MW-5, and installing one air sparge well near MW-5.
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7. TECHNOLOGY COMPARISON

Test results indicate that each of the evaluated technologies may be ef fective at this site.
However,the remediation effectiveness of each technology will vary, depending on the specific
advantages and [imitations of the individual techniques. To select the optimal remedial
approach for the site, WA compared each tecﬂnology and combinations of technologies. The

results of this review are presented below.

7.1 GROUND WATER EXTRACTION

Ground water extraction (GWE) is a proven and reliable remedial technology to
hydraulically contain and remediate hydrocarbon-bearing ground water. GWE would remove
hydrocarbons from the saturated zone, but would not remediate hydrocarbons in the
unsaturated zone, Therefore, using this technique alone may allow hydrocarbons in
unsaturated soil to continue to impact ground water quality. The effectiveness of this method
is dependent upon the extraction well locations relative to the mass of hydrocarbon-bearing

ground water and the subsurface hydrogeology.

The aquifer test results indicate that ground water extraction from EW-1 should
hydraulically contain the hydrocarbon-bearing ground water at thissite. If hydrocarbonshave
migrated of f-site further than estimated, then GWE from EW-1 alone may not draw these of f-
site hydrocarbons back to the site. GWE typically requires a minimum of 5 years to achieve

remediation objectives.
7.2 SOIL VAPOR EXTRACTION

SVE is a proven and reliable reme%i_;l technology for removing hydrocarbons from the
unsaturated zone. SVE from site wells wduld remove hydrocarbons most readily from the high

permeability materials and would encourage hydrocarbon diffusion from the low permeability

materials into the high permeability materials within the SVE system's zone of influence. SVE
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should also improve ground water quality at the site by inducing benzene and hydrocarbon
diffusion from ground water and possibly by supplying oxygen to naturally occurring
micoorganisms that degrade organic materials, therefore, encouraging in situ biodegradation
of hydrocarbons. Although SVE may improve ground water quality, it would not hydraulically
contain hydrocarbon-bearing ground water at the site. Unfortunately, the SVE test results
indicated limited SVE effectiveness except from well MW-5. SVE would be most effective with
a series of extraction and air inlet trenches although this may not be very cost-effective and
would certainly entail significant site disruption. SVE typically requires about 6 monthsto 2

years to achieve unsaturated zone remediation objectives.

7.3 COMBINED GROUND WATER AND SOIL VAPOR EXTRACTION

Combined ground water and soil vapor extraction is a proven technology for removing
hydrocarbons from the saturated and unsaturated zones and achieving remediation objectives
faster than ground water extraction alone. The vacuum applied by SVE would enhance ground
water extraction flow ratesthereby enhancing hydraulic control. Also, GWE would depress the
water table, limiting the upwelling effects caused by SVE and exposing previously saturated
soil to the air stream induced by SVE. This is especially useful since ground water fluctuations
create a zone of high residual hydrocarbon-saturated soil both above and below the average
water table elevation. Combined ground water and soil vapor extraction also offers the same

advantages as the individual techniques discussed above.

7.4 AIR SPARGING WITH SOIL VAPOR EXTRACTION

Air sparging with soil vapor extraction is an innovative and relatively new technology
for removing hydrocarbons from ground water and saturated soil. Test results indicate that
air sparging would remove hydrocarbons from the saturated zone by stripping hydrocarbons
from ground water or by creating vapor flow through the saturated zone. Air sparging should
also oxygenate ground water, thereby, p?sii_Ply encouraging in-situ biodegradation of VOCs in

oW

ground water.

A trial period of air sparging could be performed in conjunction with SVE to more fully

evaluate air sparging effectiveness for this site. If air sparging with SVE effectively
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remediates the saturated zone then ground water extraction would be unnecessary. However,

air sparging would not hydraulically contain the hydrocarbon-bearing ground water.

Test results indicate that the effective radius for air sparging is about 8 to 15 ft,
Therefore, to implement this technology at this site, we would recommend installing one air
sparge well near MW-5 and one or two air sparge and vapor extraction wells between MW-A and
MW-5. We would recommend cycling the system on and off to vary the vapor flow paths within
the saturated zone, to minimize the possible lateral spreading of hydrocarbons in the saturated
zone, and tominimize energy costs. We would';also recommend installing one or two additional
air sparge and vapor extraction wells between MW-A and MW-5, and installing one air sparge

well near MW-5.

Unfortunately, the effectiveness of air sparging is sensitive to the lithology and
stratigraphy of the saturated and unsaturated zones, and to the effectiveness of vapor
extraction. In the highly stratified soil at this site, injected air may travel laterally
substantially before reaching the vadose zone, and spread the dissolved contaminant plume.

Vapor extraction should be designed to capture vapors emanating from the saturated zone.

7.5 COMBINED GROUND WATER AND SOIL VAPOR EXTRACTION AND AIR
SPARGING

Implementing all the technologies simultaneously should prove very effective and should
achieve the remediation objectives quickly. However, this combination approach would
probably be more expensive than the other approaches. This combined approach would have

the advantages of each of the individual techniques discussed above.
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Table 1. Analytic Results for Soll, dormer Texaca Service Station, 930 Springtown Boulevard, Livermore, California

Boring/ Sample TPH-G g E T X
Sample 1D Depth Date Analytie Sat/ e et tmmm e e
CLft) Sampled Method Unsat < ma/kg (ppm) >
B-1 .7 10/19/92 5030/8020 Unsat <1.0 <0.005 <0,005 <6.005 <0,005
CEW-1) 14.5 10/19/92 5030/8020 Sat 1,200 6.6 15 24 59
24.7 10719792 5030/8020 Sat k! 0.017 0.05G 0.051 0.21
29.5 10/19/92 5030/8020 Sat <1.9 <0, 005 <0.005 <0.005 <0.005
g-2 - 14.5 10/20/92 5030/8020 Sat 1,000 7.1 13 22 56
(vE-17 16.7 10/20/92 5030/8020 Sat §%0 2.% 14 15 33
sp-1) 18.3 10/20/92 503078020 Sat <1.0 0.007 <0.005 0.02% <0, 005

Abbreviations:

TPH-G = Tatal petroleum hydrocarbong as gesoline by Modified EPA Hethod

8015
genzene by EPA Method 8020

Taluene by EEA Method 8020
Xylenes by EPA Method 8020
= parts per miliion

> —mm
B H RPN

g

I

Ethylbenzeneyby EPA Method 8020

Analytical Laboratory:

Mebile Chem Labs Inc., Martinez, California

Analytic Methods

5030 = Purge and trap by £PA Method 5030 with flame ionization detector

(FIDY for TPH-G

8020 = EPA Method 8020 for BETY
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Table 2. Hydraulic Parameters Estimated Using Cooper-Jacob (1946).

Transmissivity Hydraulic Specific Distance to

Well Conductivity Storage Pumping well

(gpd/ft) (gpd/ft2) (ft'h (f1)
EW-1+ 340° 23" - -
MW-A 4,700 310 0.05 12
MW-B 5,600 370 0.004 50
Mw-1 910 60 0.0002 78
MW-2 5,950 400 0.002 88
MW-3 920 61 0.0008 45
MW-5 2,200 150 0.0002 75
MW-7% - - - 130
Average 3,400 225 0.001 -

*Not used in averaging.

o
pLe




Weiss Associates M

Table 3. Hydraulic Parameters Used in EQUIPLOT and CAPTURE Maodels.

Parameter

Value used in the simulations

K - Hydraulic conductivity
b - Aquifer thickness
i - Local gradient

Q - Extraction rate

0.021 ft/min
15.0 ft
0.005 ft/ft to North

5.0 gpm at steady state

PN




Table 4. Analytic Results for Ground Water - Former Texaco Service Station, 930 Springtown Boulevard, Livermore, Califarnia

Date Analytic Analytic TPH-G B E T X -

Well Sampled Method Laboratory Kasmanannann sesssmecasans parts per billion fug/l)esceasecemmmamrarinans 5
EW-1 10/27/92 4602/5030 WG 11,000 410 540 ¢,000 2,100
Before Alr Sparge Test
EuW-1 10727792 60275030 MG 13,000 840 580 2,400 1,900
After Air Sparge Test
EW-1 11/18/92 &02/5030 MC 4,300 140 96 340 560
(Pump Test Effluent After
24 Hours Before Treatment)
EW-1 11718792 60275030 MC <50 <0.5 <0.5 <(.5 <0.5
(Pump Test Efftuent After
24 Hours After Treatment)

Abbreviations: Analyticsl Leborstory:

TPH-G = Totaléﬁéf}oleum hydrocarbons as gaseline hy Modiflied EPA Methed MC = Mobile Chem Labs, Inc., Martimez, California

ap1s -~ Y

8 = Benzene by EPA Method 402 Analytical Methods:

E = £thylbenzene by EPA Method 602

T = Toluene by EPA Method 402 602 = EPA Method 402 for BETX

X & Xylenes by EPA Method 602 5030 = EPA Method 5030 fer TPK-G

<n = Not detected at detection Limits of n ppb
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Table 5. Soil Vapor Extraction Test Data, Former Texaco Service Station, 930 Springtown Boulevard, Livermore, California

EXPOSED

SCREEN VACUUM ELAPSED INLET HYDROCARBON MASS REMOVAL RATE(c)
WELL DEPTH(a)  APPLIED FLOW TIME CONCENTRATIONS(b) (ppmv) (Ibs/day)
ID  (ft-ft) (inches water) {scfm) (min) TPH-G  BENZENE TPH-G BENZENE
EW-1 8-12.0 101 56 0-18 425 4 0.8 0.007
MW-A  4-12.7 7} 1.1 0-24 900 9 0.3 0.003
MW-B  4-11.6 84 2 0-14 18,450 350 11.8 0.204
MW-S 5.11.9 7 19.4 0-22 20,450 110 127.3 0.621
VE-1 7.12.0 79 22 0-34 1,300 18 0.9 0.012
- 141 5.2 34138 190 3 0.3 0.005

Notes:

(a) = Depth interval below grade surface between top of well screen and ground water (nearest 0.1 feet),
(b) = Analysis for Total Petroleum Hydrocarbons as Gasoline (TPH-G) and Benzene by Modified EPA Method 5030 and 8020, The concentrations

reported as milligrams per cubic meter are converted to ppmv by dividing by the compound molecular weight and multiplying
by 24.45 which is the volume one gram-mole of perfect gas occupies at the standard temperature and pressure of 25 degrees
centigrade and 760 millimeters of mercury.

(¢) = Mass removal rate based on Bay Area Air Quality Management District’s Manual of Procedures for Soil Vapor
Extraction dated July 17, 1991. Rate = concentration(ppmv) x flowrate(scfm) x (1 1b-mole/386£t3) x
molecular weight (86 Ib/lb-mole for TPH-G as Hexane, 78 for Benzene) x 1440 min/day.

scfim = Standard cubic feet per minute.
ppmy = Parts per million by volume.
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Table 6.

SVE vacuum [nfluence Data, Former Texaco Service Statien, 930 Springtown Boulevard, Livermore, California

Test Location (ID) VE-1 VE-1 EW-1

Step Test (#) i 2 1

Applied Vacuum (VH,0) 79 141 104

Flow Rate (scfm) 2.2 5.2 5.6

Step Test Duration {min) 0-34 34-143 n-18

Exposed Est. Perm. Distance® Vacuumd distance® Vacuumd pistance® Vacuumd

Probe/ Screen Depth in Expo§§d from Test influence from Test Influence from Test 1nfluence
Well ID (ft-ft) Screen Point (ft) ("H,0) Point (ft) {""H,0) Point (£t )
EW-1 8-12.0 L.M 8 1.0 ) 3.5 ---

MW<A 4-12.7 L 29 0.02 20 0.10 13 0.5
MW-8 4-11.6 L 42 0.005 42 0.005 51 0.005
MW-2 5-11.8 LM 78 0.005 78 4,005 87 ---
MW-3 L 5-12.8 LM 39 0.005 39 0.005 45 0
MW-5 R NI L 85 0.005 85 0.0075 7 0.005
MW-& 5-15.8 L,H 139 “u- 13¢ v 130 ans
VE-1 7-12.0 LK “-- - “es “xe 8 p
Hotes:

oo oo
N R R AR

= Hot measured

Depth interval below grade surface between top of well screen and ground water (nearest 0.1 feet).
Estimated permeability of materials in unsaturated zone around well screen expressed as low, moderate or high; L = Low; M = Moderate; H = Kigh
Distances between well(s) were taken from site map.

vaeuum Tnfluence is reported at final recorded vacuum measurement minus initial background vacuum measurement.
Pressure measured or vacuum decreased at monitoring point during test.

CrAHALNTEXACONSTTASTTT2NO2. WP

SIBII05S Yy S5I9M




Table 6. SVE Vacuum Influence Data, Former Texaco Service Station, 930 Springtown Boulevard, Livermare, California (continued)

Test Location (ID) LURTY KW-B Mu-5 ’
Step Test (#) 1 1 1

Applied Vacuum ("H,0) g2 84 73

Flow Rate (ascfm) 1.1 2 19.4

Step Test Duration (min) 0-24 0-14 0-22

Exposed Est. Perm, Distance® vacuun? Distance® Vacuum® Distance® vacuum®
Probe/ Screen Depth?® in Expoged from Test Influence from Test Influence from Test Influence
well 1D (ft-ft) Screen Point (ft) ("H,0) Point (ft) {"H,0} Point (ft) ("H,0)
EW-1 8-12.0 LM 12 0.02% 59 0.02 76 ) p
MW-A 4:12.7 L 40 P 67 0.01
HW-B 4-11.6 L &0 e .- m-- 126 0.08
MuW-2 5-11.8 LM 26 0 39 0 164 ---
MW-3 5-12.8 LM 50 P 30 0.01 15 0.055
. ;;{E

MW-5 ,;';J‘ 5-11.9 L ) &7 0.005 126 0 --- _--
MW-4 5-13.8 L.H 120 --- 182 SRR &0 “a-
VE-1 i 7-12.0 LM 20 0.005 42 6 85 0.005
Nates:

Depth interval below grade surface between top of well screen amd ground water (nearest 0.1 feet).

Estimated permeability of materials In unsaturated zone around well screen expressed as low, moderate or high; L = Low; M = Moderate: H = High
Distances between well(s) were taken from site map. )

VYacuum influence is reported at final recorded vacuum measurement minus inftial backgrourd vacuum measurement.

vacuum fnfluence measurements during test were less than the initial background reading.

Pressure measured or vacuum decreased at manitoring point during test.

= Not measured
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Table 7. Air Pressure and Water Level Measurements in Well EW-1 During Air Sparging Test

Depth to Change From Comments

Clock Time Test Time Pressure Water Initial H20

(minutes) ("H20) (ft) Level (1)
01:15PM 0 0.00 1221 1] Soil Vapor Extraction Start
02:43 PM 88 -0.06 1218 0.03
03:29 PM 134 -0.06 . —
03:39PM 144 ne- -— - Air Sparging Start
03:43 PM 148 0.07 12.08 0.13
03:44 PM 149 0.105 12.03 | 0.18
03:52 PM - 157 0.13 12.04 0.17
04:00 PM 165 0.145 12.09 0.12
04:15 PM 180 0.175 12.12 0.09
04:30 PM 195 023 12.14 0.07
04:45PM 210 0.24 12.15 0.06
04:47 PM 212 -— - - Air Sparging Off
04:57 PM 222 -0.11 12.26 -0.05
05:14 PM 239 - - - Soil Vapor Extraction Off
05:45 PM 270 0.00 12,10 0.11

CAKANTEXTA.WQP
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Table 8. Air Pressure and Water Level Measurements in MW-A During Air Sparging Test

Depth to Change From Comments

Clock Time Test Time Pressure Water Initial H20

(minutes) ("H20) {f1) Level (ft)
1230 PM 0 -0.005 14.00 0
01:00 PM 30 -0.01 14.03 -0.03
01:15 PM 45 - -— --- Soil Vapor Extraction Start
02:45 PM 135 -0.02 14.02 .02
03:30 PM 180 001 14.02 -0.02
03:39 PM 189 — - - Air Sparging Start
03:47PM 197 0.00 13.93 0.07
04:52 PM 262 - — --- Adr Sparging Off
05:14 PM 284 - --- - Soil Vapor Extraction Off
05:20 PM 290 0.00 14.04 -0.04
CAKAO\TEXT1.WQP
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Table 9. Dissolved Oxygen Measurements During Air Sparge Testing

Before SVE/ After SVE/
Well Before SVE Test Sparge Test Sparge Test Before Pump Test
10727192 10/28/92 10/28/92 11/09/92
11:00 AM 08:45 AM 05:26 PM 01:25 FM
EW-1 55 37 a 5.2 42
4.9 b
MW-A 29 1.3 : 23 3.3
MW-B 3.9 2.8 24 3.7

Notes:

a = Prior to ground water sampling
b = After ground water sampling
SVE = Soil Vapor Extraction

CAKAO\TEXT3I WQP
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SPRINGTOWN BOULEVARD
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e R B2, {B2
EW-1 ; -
@ e B N .
MW-§ E ® \) w i /
MW-5 ® . @ MW-B /
f MW-A Vi ;‘“"'““'*: J
MW o S e | | | V2]
® 61 pmw‘MW'@_@ i-ll1t1él‘g'{(;tl 1&' I
istand storage : f
tanks /
- - _ L]
. MW-1 /
Q . .SB-2 @®
T ] |
O \ i 7
% : . !
Sanitary Vi /
3 Future sewer — e i
2 R treatment @ cleanout | !
] Pl compound | |
2o MW7 | /
‘ < S ® - 711 l !
] ‘ { Store i /’
- L
: ) ;
; .llt
| 8 . B :
I | EXPLANATION
& MW-1 Monitoring well
® S$B-1 Soil boring from previous
‘\ investigation
© EW-1 Ground water extraction well,
installed tor this investigation
0 VE1 Vapor extraction well, installed
0 50 it for this investigation”
L 1 |
0 SP-1 Air sparge well, installed for
this investigation

Base map from Groundwater Technology, Inc.

Figure 1. Site Plan and Well Location Map - Texaco Refining and Marketing Inc., 930 Springtown Boulevard,
Livermore, Califonia
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Figure 2. Monitoring Well Responses During EW-1 Pumping Test - November 17 through 18, 1992 - Former Texaco Service Station,
930 Springtown Boulevard, Livermore, California
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MWwW-4

SPRINGTOWN BOULEVARD

—_—
fr— e kY ’,’ A
@MW-S
MW-6
®
%
<,
< i
=
% L
U
oy
~
0 50 ft
| i I
EXPLANATION

® MW-1 Monitoring well
® SB-1 Soil boring

Ground water extraction well,
© EW1 installed for this investigation
0 VE1 VapoT e'xtracli_on Yveli, installed
for this investigation

{) SP-1 Air sparge well, installed for
this investigation

Capture lines

Base map fram Graundwaler Technology, Inc.

Figure 3. Hydraulic Capture Area for Long Term Pumping of Well EW-1 at 5.0 gpm flow rate -
Former Texaco Service Station, 930 Springtown Boulevard, Livermore, Califonia
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/
/
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Sanitary s /
Fut sewer i e 4 !.’
uture leanout i
treatment @ ceancd [ /
compound \ /
} ;
i e ¢
: MW-7 /
. 7-11 )
\ Store /"
EXPLANATION
— ® MW-1 Monitoring well
® s5B-1 Soil boring
Ground water extraction well,
_— —_ _- - - - - © EW-1 installed for this investigation
0 VE-1 Vapor extraction well, instalied
for this investigation
W y Air sparge well, installed for
0 SP-1 this investigation
T Pressure below atmospheric
; 141 in inches of water
Y 301 Isebarometric contour, in inches
R B | 1 0 of water, approximately {ocated,

dashed where inferred, queried
where uncertain

Base map fram Groundwater Technolagy, Inc.

Figure 4. Isobarometric Contour for Vapor Extraction from Well VE-1 - Texaco Refining and Marketing Inc.,

930 Springtown Boulevard, Livermore, Califonia




TPH-G in Extracted Vapor (ppmv)

Figure 5. TPH-G Concentrations in
Extracted Vapor During Air Sparging
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Figure 6. Air Pressure and Water Levels
in Well EW-1 During Air Sparging
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STANDARD FIELD PROCEDURES

Weiss Associates (WA) has developed standard procedures for drilling and sampling soil
borings and installing, developing and sampling ground water monitoring wells. Thesc
procedures comply with Federal, State and local regulatory guidelines. Specific procedures
are summarized below.

SOIL BORING AND SAMPLING

Objectives/Supervisign

“Soil sampling objectives include characterizing subsurface lithology, assessing whether
the soils exhibit obvious hydrocarbon or other compound vapor or staining and collecting
samples for analysis at a State-certified laboratory. All borings are logged using the
Unified Soil Classification System by a trained geologist working under the supervision of
a California Registered Geologist (RG) or a Certified Engineering Geologist (CEG).

Soil Boring and Sampling

Soil borings are typically drilled using hollow-stem augers. To collect soil samples,
split-barrel samplers lined with steam-cleaned brass or stainless steel tubes are driven
through the hollow auger stem into undisturbed sediments at the bottom of the borehole
using 2 140 pound hammer dropped 30 inches. Soil samples can also be collected without
using hollow-stem augers by progressively driving split-barrel soil samplers to depths of up
to 20 ft.

Soil samples are collected at least every five ft to characterize the subsurface
sediments and for possible chemical analysis. Near the water table and at lithologic
changes, the sampling interval may be less than five [t.

Prilling and sampling equipment is steam-cleaned prior to drilling and between
borings to prevent cross-contamination. Sampling equipment is washed between samples
with trisodium phosphate or an equivalent EPA-approved detergent.

":,“.'«:'

Sample Analysis

After noting the lithology at each end of the sampling tubes, the tube chosen for
analysis is immediately trimmed of excess soil and capped with teflon tape and plastic cnd
caps. The sample is labelled, stored at or below 4°C, and transported under chain-of-
custody to a State-certificd analytic laboratory.
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Screening

Onc of the remaining tubes is partially cmptied lcaving about one-third of the soil in
the tube. The tube is capped with plastic end caps and set aside to allow hydrocarbons to
volatilize from the soil. Alternatively, soil from the tube is placed in a sealed plastic bag
and sc¢t in the light. After ten to fifteen minutes, a portable photoionization detector (PID)
measures volatile hydrocarbon vapor concentrations in the tube headspace, extracting the
vapor through a slit in the cap or hole in the plastic bag. PID measurements are used along
with the stratigraphy and ground water depth to select soil samples for analysis.

Grouting

If the borings arc not completed as wells, the borings are filled to the ground surface
with cement grout poured or pumped through a tremie pipe. If wells are completed in the
borings, the well installation, development and sampling procedures summarized below are
followed.

MONITORING WELL INSTALLATION, DEVELOPMENT AND SAMPLING

Well Construction and Surveving

Wells are installed to monitor ground water quality and determine the ground water
elevation, flow direction and gradient. Well depths and screen lengths are based on ground
water depth, occurrence of hydrocarbons or other compounds in the borehole, stratigraphy
and state and local regulatory guidelines. Well screens typically extend 15 ft below and 5 't
above the static water level at the time of drilling. However, the well screen will generally
not extend into or through a clay layer that is at least three to five ft thick.

Well casing and screen are flush-threaded, Schedule 40 PVC. Screcn slot size varics
according to the sediments screened, but slots are generally 0.010 or 0.020 inches wide, A
rinsed and graded sand occupies the annular space between the boring and the well screen
to about one to two ft above the well screen. A two ft thick hydrated bentonite seal
separates the sand from the overlying sanitary surface seal composed of cement with 3-5%
bentonite.

Well-heads are secured by locking well-caps inside traffic-rated vaults finished flush
with the ground surface. A stovepipe ma\;%,%; installed between the well-head and the vault
cap for additional security. The well top-of-casing elevation is surveyed with respect to
mean sea level and the well is surveyed for horizontal location with respect to an onsite or
nearby offsite landmark.

Well Development
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After at least 24 hours, the wells are developed using 2 combination ol ground water
surging and extraction. Surging agitates the ground water and distodges finc sediments
from the sand pack. After about ten minutes of surging, ground water is extracted from the
well using bailing, pumping and/or reverse air-lifting through an eductor pipe to remave
the sediments from the well. Surging and extraction continue until at least ten well-casing
volumes of ground water are extracted and the sediment volume in the ground water is
negligible. All equipment is steam-cleaned prior to use and air used for air-lifting is
filtered to prevent oil entrained in the compressed air from entering the well, Wells that
are developed using air-lift evacuation are not sampied until at least 24 hours after they are
developed.

Ground Water Sampling

Depending on local regulatory guidelines, three to four well-casing volumes of ground
water are purged prior to sampling. Purging continues until ground water pH, conductivity,
and temperature have stabilized. Ground water samples are collected using bailers or
pumps and are decanted into the appropriate containers supplied by the analytic laboratory.
Samples are labelled, placed in protective foam sleeves, stored at or below 4°C, and
transported under chain-of-custody to the laboratory. Laboratory-supplied trip blanks
accompany the samples and are analyzed to check for cross-contamination. An equipment
blank may b¢ analyzed if non-dedicated sampling equipment is used.
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TPH-G GRAPHIC
concentration  LOG DESCRIPTION
—-0 g e
// . Sandy SILT (ML); dark brown;
- / Portialjd A, medium stiff; damp; 70% silt; 30%
— | / cement | IHADeRERS”  fine to medium sand; non plastic;
ﬂ / type I-lI f_:}_-_-;‘-‘,_:‘i{:f:':‘# %, moderate K
| | T e sy CETIFIIFFLF SIS IS G LSS ETESLS S LI EETELI PSS
w : % — 6" PVC oogtred  Silty SAND (SM); orange; medium
- ; — ety dense; damp; 40% silt; 60% fine to
casin et 4 ' ,
W S & 5 | %&?%%ﬂ% coarse sand; moderate K
oL @<Hydrated | | BEHEREL  Yelowar3s' .
<< ;1 bentonite RSV Clayey SILT (ML), light yellow; soft
& . seal - * to fiem; damp; 25% clay; 75% silt;
=5 |- A - non plastic; low K
142 2 8" / Silty SAND/Sandy SILT (SM/ML);
o yellow-green; dense to hard; damp;
A — 10 10— <5% clay; 40-60% silt; 40-60% sand;
= - } : non plastic; moderate K
2 —#3 sand  ~ SAND (SW); green; dense; moist;
O Oct. 20, 1992 [ : : 10-20% silt; 80-90% fine to coarse
% " Xy sand; high K
— ® 2" layer medium to coarse sand at
L |‘2m 12.8°
= 15 15 - Wet at 14.0"
O = - Coarse sand and gravel to 1.0"
o L . | diameterat1s.0’
m gi?j?ed 7" Silty SAND/Sandy SILT (SM/ML};
i 6" PVC . > orange; loose to medium dense/
— : _ . medium stiff to stiff; wet; <5% clay;
I casing o - .
= — 29 20 40-60% silt; 40-60% very fine sand;
0. low to moderate K
W - = Clayey SAND/Silty SAND
‘ A yey oA~ )
a — - » 1% (SC/SM); light gray; very stiff;
; 2{ moist; 10-15% clay; 15-40% silt; 50+
— E——— 2. 70% very fine sand; low K
o TSI IS LE L LIS IS L AL LA TETL L
L %/ Silty SAND 78andy SILT (5M/ML);
= orange; dense to very stiff; moist;
<5% clay; 40-60% silt; 40-60% very
"I‘ ‘l’ fine sand; low to moderate K
SAND (5P); nrange; dense; moist;
fine to medium sand; high K
EXPLANATION
h A Water level during drilling {date) Logged By: Eric Anderson
iz Water level (date) Supervisor: Joseph P. Theisen; CEG 1645
e Contact {dotted where approximate) Drilling Company: HEW Drilling, East Palo Alto, CA
—?—?— Uncertain contact License Number: C57-384167
ressesrse Gradational contact ) Driller: Tomas Jaime
i iy S (PNE f , trive s: 5 _*Iignllmg Method: 6" and 12" O.D. hollow-stem auger
#mesis  Location o rert‘mered ¢ rn_c sample 2. Date Drilled: October 19-20, 1992
Location of drive sample sealed o . .
. ) Well Flead Completion: Temporary, traffic-rated vault
for chemical analysis ’
. ¥ Type of Sampler: Split barrel (1.57, 2, 2.5™ ID)
Cutting sample Ground Surface Elevation: Approximately 520 feet above mean
Estimated hydraulic conductivity sea level
TPH-G: Total petroleum hydrocarbon as gasoline
in soil by EPA Method 5030 with GC/FID
Borine Lags and Well Consteaction Details - Well EW-1(13-1) - Former Texaco Service Station. 930
sSpringtown Boulevard, Livermose. Calilomiu
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WELL EW-1 (B-1) (cont.)
TPH-G GRAPHIC
concentiation  LOG DESCRIPTION
(ppm)
- 20 e
e |'
w - |
L L |
L i)
w25 25 — |30
Q _ ! .
< 1- #3 sand ag Wet; medium sand at 26.¢°
& | -1 B4 Loose; medium to coarse sand at
_ 26.5
]
oW :
E P A
o =30 { ¢.020° SO Gravelly SAND (5P}); yellow-brown;
= S‘llotted - nO R, dense to very dense; wet; §5-95%
= 6" PVC -~ QOQC"OOE medium to coarse sand; 5-15%
O ] casing -1 B Q'OAQOQ"'l gravel to 1.0" diameter; high K
[ Silty CLAY (CL); ; i
! PV Silty (CL); orange; very stiff
O C cap to hard; moist; 35-60% clay; 30-50%
silt; 10-15% very fine sand; low K
)
1
m
T
l_
0
uwl
0O
\-;.].11_;'..

FE TR S

Borine Loo and Well Constractian Details - Well FW-T(B-1) - Farmer Tesaco Service Stution, 934)

springtown Boulevard, Livenmore, Calitornin
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WELL VE-1/SP-1 (B-2)

PR-G GRAPHIC
LOG DESCRIPTION

concenlralion

0 . feem)
1- - Grout P [ Sandy SILT (ML); dark brown;
I - b e medium stiff; damp; 70% silt; 30%
= ._.gfl}ﬁ%le 40 _ :‘?’-}"% fine to medium smfd; non plastic;
& casing g %ﬁﬁ% % moderate K
] L"':‘#”‘. I/{.r’f///////lff//lf./f//////-f////t’_/////l/z
L Schedule 80 Harsdodae]  Silty SAND (SM); orange; medium
A—1" pve B I s ovs oy e 1 o dense; damp; 40% silt; 60% fine to
L5 casing ] X : coarse sand; moderate K
8 “Hydrated Yellow at 3.5°
L | bentonite
L - seal
% i}’ < Clayey SILT (ML); light yellow: soft
w onterey TSRS - to firm; damp; 25% clay; 75% silt;
EE L N ——— — T ;
10 10 ~ ponplastic; low K
O —Sehedule 40 Sllty SAND/S&de SILT (SM/ML);
% 020" yellow-green; medium dense to
O b Slotted o dense to very stiff; damp; <5% clay;
i Oct. 20,1992 gasfi’lyg | %, 40-60% silt; 40-60% sand; moderate
(5 ,_Hydrated 1115//////////////////////////I//_/////////
bentonite 2 Silty SAND (SM); green; medium
15 seal 15 oo - dense to dense; moist; 10-20% silt; 80-
= _ Schedule 20 7 90% fine sand; moderate to high K
9 Monterﬁs : ~0.010" '},/ Angular to subangular gravel to
uw N Sang{, . ?’I'OIE‘t\?S e l’/}}9:fc/j’i/a/ﬂggefgfafgr.};}g;/////////1///////.
m casing Gravelly SAND/Silty SAND (SW);
1" Slip o green; medium dense to dense;

i cap - ’ e moist; 15% silt; 75% fine sand; 10%

- ;

= L.~ Slough gravel to 0.5" diameter; high K

% R SAND {SP); green; medium dense
0 inches rastuis to dense; wet; 95% medium sand;

5% gravel to 1" diameter; high K
Subangular to sub rounded gravel
to 2.0" diameter at 16.5°

5% coarse sand; very high K at
16.7

Sitty SAND /Clayey SAND
{SM/SC); orange;medium dense;
damp; 10-15% clay; 15-40% silt; 50-
70% very fine sand; low K

EXPLANATION
x Water level during drilling (date) Logged By: Eric Anderson
¥ Water level {date) Supervisor: Joseph . Theisen; CEG 1645
........ Contact (dotted where approximate) Drdling Company: HEW Drilling, East Palo Alie, CA

License Number: C57-384157
Driller: Tomas Jaime
Drilling Method: 6" and 12" O.D. hollow-stem auger
T Date Drilled: October 20, 1992

—?——7— Uncertain contact

srrecese Gradational contact

Location of recovered drive sample
Location of drive sample sealed

] for chemical Lvsic Well Heéad Completion: Temporary, traffic-rated vault
Or chemicat analysis Type of Sampler: Split barrel (1.57, 27, 2.5 ID)
BUEEE  Cutting sample Ground Surface Elevation: Approximately 520 feet above mean
K = Estimated hydraulic conductivity sea level

TPH-G: Total petroleum hydrocarbon as gasoline
in soil by EPA Method 5030 with GC/FID

Boring Log and Well Constraction Detuils - Well VES1/SP-1 (13-2) - Farmer Texaco Service Station, 930

Sprintown Boutevard, Livermaore. Calitorn
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~ AsSpnalt

-

SAKRDY CLAY
-Tan :
-Medium to fine grained

SANDY CLAY
~Tan to brown
~Medium to fine grained
~-Poorly sorted
~Moist

CLAYEY SILT

-Brown

-Fine grained

-Poorly sorted

-Moist

-Strong gaso]1ne odor
Slow driiling

GRAVEL
-Black
-Coarse -
-Loase
-Angular to subangular

TOTAL DEPTH = 16'

FRAN N,

~Well graded

-Strong odor

-Free gasoline on soil
~Wet
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Blow/ fample
1L No, uscs DISCRIPTION

= Aspnait

: SANDY CLAY
2 - -Brown to tan
- -Poorily sorted
-Medium to fine grained
-Subanguiar,

~h

_ I cL SANDY CLAY
6 -Brown
-Poorly sorted
-Medium to fine grained
B -Moist
-Strong odor
8 No free gasoline.

ML CLAYEY SILT
-Dark brown
~Fine grained
-Poorly sorted’
-Strong odor
15 | Stow drilling

22 )
13 P15 au | cravil

. -B -Black -Het
-Coarse -Free gasoline
-Subanguiar -Strong odor
-Loose )

1<

—
-2
|

[
o

Deopth In-Feet

N TOTAL DEPTH = 16'

Lo
e
,

PROPOSED 7—11 STORE PLATE
.H KLEINFELDER & ASSOCIATLS Eaﬁ SPRINGTOWN BLVD. AND LASSEN RD :
€ DU Cmnial (ONILLTAVTS « maTiwings TE3Ting LIVERMORE, CA 4

TR LOG OF BORING NO. B—-4. .
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"] GROUNDWATER
= | TECHNOLOGY

Division of Ol Recovery Systems, inc e
| Well Number___1 Drilling Log

Project Texaco/Livermore owner Southland Corp. ‘ Sketch Map
Location SPTingtowndl assen Project Number __20=4051
Date Drillod ..6.._‘...2C_L._§.5_.__ Total Depth of Hole .2_5_..":;2‘_ Diameter Lé_j.-.n'
Suﬂacé Elevation ___ Waler Level, Initial : 24-tes, _11.68
Screen: Dia. _4~inch {engin___20-feet Slot Size 020 in, _
Casing: Dia. __Q-_iggh_____, Length S-feet Type PVC -
Dritling Company Sierra Pacific  _ priing Method H.S. Auger =~ | Noles
orer .Lyon_Pera__ Log by .__Cori_Condon

g 5 g

g i) " &8s -

= g = o -g L Description/Soil Classitication

a = E 2 ;Eu 3 - {Color, Texlure, Structures)

L5 L

o 2 8 |flow Coxrtf &

. Asphalt and fill sand and gravel.
— ' — | Brown sandy clay, damp, no odor.
n 2_ = - :
T ~ ] Brown-green fine sand with subangular white
L g~ | _]_gravels, damp, no odor. :
S — 7] Brown-green s'ilty fine sand, stiff.damp, no odor.
=~ 7.5 — B

] [~ 7| Brown-green silty fine sand with rounded cobbles
S - -} ard gravels, moist, no odor.

— 107 B '

S — — Cobbles and gravels in fine sand, moist, no odor.

~ 127 - -
' Gray brown fine sand and silt, less cobbles and
pea size gravels, moist, no odor.

—_— — o

157 11-12-2411 #1 | 7

— - — | Gray-brown coarse sand, wet, no odor.

[~ 207 12-18-18[t #2 |7 Tt

~ = — o Gray-brown coarse sand, wet, no odor,
i contact with brown sandy clay.

i

|~ - .
25 — .
ey
H T

.

] | ] Drilled 25 feet

Cased 20 feet slotted, 5 feet blank
= — -1 Aquarium sand to 3 feet '
Cement seal to surface
" Finish with steel manhole




HE

TECHNOLOGY

Division of Ol Recovery Systems, inc

Well Number

GROUNDWATER

Drilling Log

project _Texaco/Livermore Owner SOUthland Corp. Sketch Map
Location SPTingtown & lassen  pio0 number | 20—4051
Date Dritted _6=20-85 __ yo1a1 pepth of Hote 24_£L . pigmeter 725 in.
Surlace Etevation _____ Waler Leval, inilial ____ . -~ 24-hrs _1_9_:,_3_(1_______
Scresn: Dia, _4—];11(21__ Length 20-feet Slot Size -_UZf)_iE;__
- Cuil;n: Dii;. .___[‘_"l!lc_h__._ Length 4—feet Type PG -
Drilling Company Sierra Pacific  priting Methos H.S. Auper _ | Notes
Dritter ._Lymn Pera _ Log by .__Cori_Condon
] 8 g
|f b1 " L] - .
= = 2z as e Description/Soll Classilicalion
s =% 2 EE 5 (Color, Texture, Struclures}
3 £3 |BlowCorcl “°* &
1 B | Asphalt and fill.
L | _| Red-brown clayey sand, occasional gravel, damp,
no odor.
I — -
"9-5‘ - -
L 10- 21-33-33| #3 | _| Gray samd and gravel, wet, no odor.
~ 157 9-25-231 # I T
- - . ] Gray sand and gravel, grading to cobbles, wet,
very slight gas odor.
— 207 14-56+ |lLost |7 T
I Samplgl. _{ Gray sand and gravel, wet,. slight gas odor, contact
with sandy clay. o
[ 7| Drilled 25 feet
S [~ 7] Cased 20 feet slotted, 4 feet blank
- - - Aguaxium sand to 3 feet
Cemiht seal to surface
T [~ 7} Finished with steel manhole.




5] GROUNDWATER
| TECHNOLOGY

Division of Oli Recovery Systems, Inc. vers
Well Number___3 Drilling Log

Project Texaco/livermore Owner .Sauthland Corpa ... | SketchMee
Location Springtown & Iassen . Project Number .20 4051 __ :
Date Dritted 62085 __ _ Total Depth of Hole 24_ft _ Diameter __7_5 in_. .
Surface Elevation — Water Level Initiad ____-___ 24-nrs, _11_59
Screen: Dia. ___Loinch.  Llength _20-foet . _ SiotSize 020 40 _
Casing: Dia . __f-inch _ Length ___fi-foet Type PC_ -
Drilling Company Sierya Pacific . Driling Method _H Q_A.uger - Notes
Deitter ._ 1y Peva _ ____ _tegby _ Cori.Condon

E’ % " L g

= 2 2 ee o Description/Soil Classilication

g =2 z 83 ‘é {Color, Texture, Structures)

o {| £6 |BlowCarts &
. | _| Asphalt and fill.
7] _ = — Light brown sandy clay with occasional gravel,
P | _| damp, no odor.
= 7— p— —er
— 7 — ] Light brown sandy clay with occasional gravel,
S . .] moist, gasoline odor.
— 10| S . .

132737 || #5 Gray sand and gravel, wet, slight gasoline odor.
— 15™ — [— P
B 6-9-19 #6 Gray samd and gravel, wet, slight gas odor, contact
— T} with sandy clay.
— —] - -
207 57-12 (1 #7 |17 H—
— - - -] Mottled sandy clay, moist, slight gasoline odor.
— 25— 82511 #8 (- 4 .
—~ - . | Gray sand, wet, no odor.
—25. 34 g
i | Drilled 25 feet |
1 — 1.Cased 20 feet slotted, &4 feet blank
- — . I Aquarium sand to 3 feet
] Cement seal to surface
— 7| Finished with steel manhole




LI S GrotxDwaTER

[~ ] TecevoLocy, Inc.

PLISSENSTES Moniforing Well S Orilling Log
Project Texaco/Livermore__ _owner __Texaco U.S.A._ _ | Sketch Mao
Location_230 _Springton_Blvd poec: number -20-4051
Cate Dnileg ._.ll.[.l Q[.B_@. Tolal Depth of Hoie ._3_0_JEE Diameter ___?_-_,5__5-.11_'_.-
Surtace E!eu.'alion —— —— . Waler Level, Initia! lg._‘i.t__ 2808 L
Screen: Dia ._.,2._.5;;11_-. —. Length _ ,25 ft. _— Siot Size __-_0_2_Q_iﬁ;_
Casing:Dia _.2 _in. ——- Lencth ____—f’._.f.E;_._ ——- Type ——PVC
Drilling Corﬁpény _S_ZL_E_I:_I:_&_ _P:a_g_iﬁg Drilling Method hollow stem aug e_r_ Notes
Druler M. Isom___ ______ togoy . _M. Winters - i
.
- =
2, ez
= z = E 2 DescriptionsSoil Classiication

Brown, silty clay, {some gravel and
sand, very stiff, moist, no odor).

[
o
|
TR
J

e
oo

|
| %]
|
PO

(Increase in sand, light brown color).

R
R | € M § (Decrease in sand, increase in moisture).
5 _3___r._: /’[rCL
1 537
3 &E
e | o 8 (Increase in sand and silt, organics}).
12 11/10/86 (1000)
1 & — C 6H
— - 17015 &
L 16— 42 Pgéﬁ{; Multi-colored, fine to coarse gravel,
55;; bsome sand, poorly sorted, very dense,
T e Y wet, moderate product odor).

(Slight product odor}.

~
o
HLCLTLITCTTTTT TP

R =

. ﬁ-“ﬁtgfr

— - E 5 | Bl

2 i 21 5
32

i
[l
bl




| GROUNDWATER

e

ié

TECHNOLOGY, INC.  Monitoring Well _5 .
CIL RESIVERY SYSTEMS Drilling Log
g § I
% E —; _.z i_-:J ;" Descnption/Sol Classilication
= =2 = s = = (Color, Texture, Structures)
8 || 28 il |
=TT 7777, -
—-Zﬁj g0 M B Z ¥ Brown, sandy clay, (hard, wet, very
i RO slight product odor).
e L SP Light brown, medium sand, (wet, very
287 o F OESey slight product odor).
s B
-3 0 = 25 G P Multi-colored, sandy fine to coarse
] gravel, (some clay and silt, poorly
7 sorted, dense, wet, very slight product
— 3 2 S odor) .
AR S Drilled to 30 feet.
— 36 —
38— [
|/, O I
4 9] A
& d— L
— 4 6— S
— &4 83— I
— 5 0 S
L"52"" p— — ;1“!*-:'
— 5 4 R
—5 6~ R
—5 8— A

0210012




LI Grovvpwater

i || || | TEcHNOLOGY, Ixc.

OIL RECZOVERY SYSTEMS

Drilling Log

——

‘Monitoring Well __8

Project _Texaco/Livermore o, e Texaco U.S.A. Sketch Mao

Location 230 _Springton BIlvd. aoec: vumber _20-6051 |

Surtace Sievation ___ ___ __ Watet Level tntial ié _ﬁf;-_ 2508 .

Secreen: Dia __2_._j-.n_'___ Length _2_._0_._f_§_' e - SiOt Size MM 2T

PVC

Casing: Dia _ __2___i_n_°__" Length __ 2 EVC. Type . L
Drilleng Company _S__lgz}ié_ _Pa cif i cDriIlir.g sdethed hol low stem auger

prter M. Isom__ —-logsy __ M. F_iE.EEI_‘.S.--______ -

Notles

= c
2 £

oo © E] &3 {
= = 2 = = Deszriptigry Soit Classilicatan i
= ] = s =

5 35 < &2

=) 23

Asphalt

Brown, sandy gravel fill, (élightly
moist, very slight product odor).

Brown, silty clay, (some gravel and
sand, very stiff, moist, no odor).

\i\
1P
—

i1
oo
1
IESE
I
. \\\\\\ 2; Graphi
\ \&\ Sgi?é aphie Loy

(Light brown color)

Multi-colored, sandy fine to coarse
gravel,(some clay and sand, poorly .

-
L - 2 sorted, very dense, moist, no odor).
—1 2 iR

- R 11/10/86 (1530)

—1 6

T : (Decrease in sand and clay, wecr).

—1 6] :

-1 8 Fi) fﬂ :fBrown, sandy clay, {(some silt, hard,.
IR 2 s 2 wet, no odor}.

B

S § N N Light brown, medium sand. {(dense. wet.
IR ! no odor).

Drilled to 25 feet.




_*“:‘@ o L Drilling Log
B GROUNDWATER Monitoring Well 7 __lSietch wep

TECHNOLOGY, INC.
Project Texaco/livermore OwnerTexaco Refining and Marketing
Location Livermore Project Number___ 203 150 %051

Date Drilled _12/5/89 Total Depth of Hole_ 25 fDiometer _10.5_in SEE 'SITE MAP
- Surface Elevotion Woter Level inltiol___13 ft 24—hour

Screen: -Dia._"f’_"___.l.ength 20 ft Slot Sizel.020 in
Cosing: Dio.___%1in | ength 5 ft TypeSch. 40 PVG
Drilling CompgnyS'e”'? Paciﬁc:D,-,-”i,-,g Method hollow stem auger Notes
Oriller Chris DeSocio Log by Steve Kranyak Continuously sampled
Geologist /Engineer__ ARSlnran License No._ &A%

NN

= g T E . Description /Soil Clessificotion

2 EE 3 Color, Texture, Structure

AR £ (Coler :

i !
- 0 'm . 3 inches asphalt over 2 inches aggregate base l
o] Brown gravelly, silty, sandy clay (soft, slightly
moist, no product odor)

Brown sandy, silty, gravelly clay (stiff, slightly
moist, stiff, no product odor)
(grades more stiff)
(grades light brown and tan)
L :1 ¥ Encountered water 12/5/89 (15:30 hours)
g ! (grades wet)
- 14 -":o L-'.:-j! . ]
i i e 8 D Brown and black mottled sandy, silty, clayey ]
Pe— T gravel (loose, wet, no product odor) i
- 16 il I E |
B i | |
| i
18 1 ’ W
- -|_ [ (grades coarser)
20 F |
. ..J ! !
224 | |
- - i i
i {
- i [
24 ! | ] End of drilling, installed monitoring well to 25 J

Poge_1 of 1




| I—QGROUNDWATER Monitoring Well__8 _
‘h_JTECHNOLOGY INC.

Project Texaco/Livermore QwnerTexaco Refining and Marketi

Locotion Livermore Project Number__203 150 4051
Date Drilled._12/6/83 Totol Depth of Hole _25_ftDismeter 10.5 in
Surfoce Elevotion Waoter Level Initiol_15 ft  24—hour
Screen: Dia.__4 in length 20 ft Siot Size 0.02 in
Cosing: Dia.__%in__ Length 5 ft Type

Drilling Log

Skeich Mop

hg
SEE SITE MAP

Drilling Company Dritling Methodhollow stem auger
Driller___Chris DeSocio Log by_Steve Kranyak

Geologist /Engineer__ #8Shew.  _ license No. R&E4294

Notes
Continuously sampled

z L3 B % e
" B . i g o Description /Soil Clossification
£E %
; o | § (Color, Texture, Structure)
! —
1
- 0 -JULF" Ft T | ¢ inches grass and roots |
" B A= .
i B )U v \} Tan silty clay with trace gravels {stiff, moist, '
- 2 _,E’?;f o} ; no product odor)
3 AU i \CL ;
»-:-:-;:: .::-7.:'-: I
N I O I .
L -5 . ) ! (grades with no gravels) i
RXS IR Y A :
- 6 Sl e f
g 4 o |
P TEDE s : i
. | : ;
i | TN _ . . |
- 10 -i.:.;-.--—w-.'-.’-i 0 [ C i".’ oo :"i Brown fine sand with trace clay, wilt and gravel l
O I S AN HE
i Then g ' AR :
R R i SM: ;
- 12 gL it |
L _li;:j_-.-—;;:‘..“ el (grades with cobbles) !
PRIES| , THAE ;
T o s 5
i.. _;ji[ BN & Encountered water 12/6/89 (15:00 hours) |
T ! A ‘
- 16 "i‘—;:' i s Tan, silty, clayey sand (medium dense, wet, i
L B 0 ! i no product odor} :
%1B-E:£§ . D |
e i -~ !
= i)l ek :
—!:-:sg | ;
- 20 i i |
T EE e e ;
R I i
gk i J
T22asmE |
= I
R I R | !
P24 Hioo | End of drilling, instalied monitoring well 5
| S ; - I
! [ea: _ i 1
Pope_° of 1




Weiss Associates m

APPENDIX C

ANALYTIC REPORTS FOR SOIL, GROUND WATER AND SOIL VAPOR

¥
T




MORBILE CHEM LABS INC.
" 5021 Blum Road, Suite 3 + Martinez, CA 94553
Phone (415) 372-3700 = Fax (415) 372-6955

T69-677-01\1342\012201
Welss Assoclates
5500 Shellmound St.

Emeryville, CA 94611 Date Sampled: 10-19-92

Attn: Eric Anderson Date Received: 10-22-92

Project Manager Date Analyzed: 10-27-92
Sample Number Sample Description

102281 Project # T69-677-01

Texaco — Livermore
930 Springstown Blvd.

B-1-9.7" SOIL
ANALYSIS
________ Detection Sample
Limit Results
) ppm ppm
Total Petroleum Hydrocarbons 1.0 <1.0
as Gasoline
Benzene 0.005 <0.005
Toluene 0.005 <0.005
Xylenes _ _ 0.005 <0.005
Ethylbenzene 0.005 <0.005
"QA/QC: Sample blank is none detected
Note: Analysis was performed.using EPA methods 5030 and TPH
LUFT with method 8020 used for BTX distinction.

(ppm) = (mg/kg) e

Bl

MOBILE CHEM LABS

Ronald G. Evans
Lab Director




MOBILE CHEM LABS INC.
5021 Blum Road, Suite 3 » Martinez, CA 94553
Phone (415) 372-3700 - Fox (415) 372-6955

T69-677-01\1342\012201
Welss Associates
5500 Shellmound St.

Emeryville, CA 94611 Date Sampled: 10-19-92

Attn: Eric Anderson Date Received: 10-22-92

Project Manager Date Analyzed: 10-27-92
Sample Number Sample Description

102282 Project # T69-677-01

Texaco - Livermore
930 Springstown Blvd.
B-1:14.5*  SOIL

ANALYSTIS
________ Detection Sample
Limit Results
 pem ppm

Total Petroleum Hydrocarbons 1.0 1,200
as Gasoline
Benzene 0.005 6l
Toluene 0.005 21
Xylenes 0.005 50
Ethylbenzene 0.005 15
"QA/QC: Sample blank is none detected
Note: Analysis was performed using EPA methods 5030 and TPH

LUFT with method 8020 used for BTX distinction.
(ppm) = (mg/kg)

P
ER

MOBILE CHEM LABS

Ronald G. Evans
Lab Director




'MOBILE CHEM LABS INC.

" 5021 Blum Road, Suite 3 - Martinez, CA 94553
Phone (415) 372-3700 » Fax (415) 372-6955

T69-677-0141342\012201
Welss Assoclates
5500 Shellmound St.

Emeryville, CA 94611 Date Sampled: 10-19-92

Attn: Erxic Anderson Date Received: 10-22-92

Project Manager Date Analyzed: 10-27-92
Sample Number Sample Description

102283 Project # T69-677-01

Texaco - Livermore
930 Springstown Blvd.

B-1-24.7" S0IL
ANALYSIS
________ Detection Saﬁple
Limit Results
) —ppm ppm
Total Petroleum Hydrocarbons 1.0 3.0
as Gasoline
Benzene 0.005 0.017
Toluene 0.005 0.051
Xylenes 0.005 0.21
Ethylbenzene 0.005 0.050
QA/QC: Sample blank is none detected
Note: Analysis was performed using EPA methods 5030 and TPH

LUFT with method 8020 used for BTX distinction.
(ppm) = (mg/kg)

R
“".:,Jj-i\.

MOBILE CHEM LABS

el

Renald G. Evans
Lab Director




MOBILE CHEM LABS INC.
5021 Blum Road, Suite 3 - Martinez, CA 94553
Phone (415) 372-3700 « Fax (415) 372-6955

T69-677-01\1342\012201
Welss Assoclates
5500 Shellmound St.

Emeryville, CA 94611 Date Sampled: 10-19-92

Attn: Eric Anderson Date Received: 10-22-92

Project Manager Date Analyzed: 10-27-92
Sample Number Sample Description

102284 Project # T69-677-01

Texaco — Livermore
930 Springstown Blvd.

B-1-29.5" SOTIL
ANAT.YSIS
Detection Sample
Limit Results
ppm ppm
Total Petroleum Hydrocarbons 1.0 <1.0
as Gasoline
Benzene 0.005 <0.005
Toluene 0.005 <0.005
Xylenes | 0.005 <0.005
Ethylbenzene 0.005 <0.005
QA/QC: Sample blank is none detected
Note: Analysis was performed using EPA methods 5030 and TPH
LUFT with method 8020 used for BTX distinction.
(ppm) = (mg/kg) -
MOBILE CHEM LABS B

P
Ronald G. Evans

Lab birector




MOBILE CHEM LABS INC.
5021 Biurn Road, Suite 3 » Martinez, CA 94553
Phone (415) 372-3700 « Fax (415) 372-6955

Welss Associates

5500 Shellmound St.

Emeryville, CA 94611

Attn: Eric Anderson
Project Manager

Sample Number

T69-677-01\1342\012201

Date Sampled: 10-19-92
Date Received: 10-22-92
Date Analyzed: 10-27-92

Sample Description

102285 Project # T69-677-01
Texaco - Livermore
930 Springstown Blvd.
B-2-14.5°* SOIL
ANALYSIS
Detection Sample
Limit Results
ppm PP
Total Petroleum Hydrocarbons 1.0 & ,000
as Gasoline
Benzene 0.005 : 7.1
Toluene 0.005 w22
Xylenes 0.0605 56
Ethylbenzene 0.005 13
QA/QC: Sample blank is none detected

Note: Analysis was performed using EPA methods 5030 and TPH

LUFT with method 8020 used for BTX distinction.
(ppm) = (mg/kg)

gt
‘:.'&_J B N

MOBILE CHEM LABS R

Ronald~G. Evans

Al

Lab Director




MOBILE CHEM LABS INC.
" 5021 Blum Road, Suite 3 « Martinez, CA 94553
Phone (415) 372-3700 « Fax (415) 372-6955

T69-677-01\1342\012201
Weiss Associates
5500 Shellmound St.

Emeryville, CA 94611 Date Sampled: 10-19-92
Attn: Eric Anderson Date Received: 10-22--92
Project Manager Date Analyzed: 10-27-92
Sample Number Sample Description
102286 Project # T69-677-01
Texaco - Livermore
930 Springstown Blvd.
B-2-16.7" SOIL -
ANALYSIS
Detection Sample
Limit Results
ppm ppm
Total Petroleum Hydrocarbons 1.0 890
as Gasoline
Benzene 0.005 29
Toluene 0.005 15
Xylenes 0.005 53
Ethylbenzene 0.005 14
QA/QC: Sample blank is none detected
Note: Analysis was performed using EPA methods 5030 and TPH
LUFT with method 8020 used for BTX distinction.

(ppm) = (mg/kg) .

i

MOBILE CHEM LABS

Ronald G. Evans
Lab Director




MOBILE CHEM LABS INC.
" 5021 Blum Road, Suite 3 « Martinez, CA 94553
Phone (415) 372-3700 - fax (415) 372-6955

T69-677-01\1342\012201
Welss Associates
5500 Shellmound St.

Emeryville, CA 94611 Date Sampled: 10-19-92

Attn: Eric Anderson Date Received: 10-22-92

Project Manager Date Analyzed: 10-27-92
Sample Number Sample Description

102287 Project # T69-677-01

Texaco - Livermore
930 Springstown Blvd.

B-2-18.5" SOIL
ANALYSIS
________ Detection Sample
Limit Results
pom ppm
Total Petroleum Hydrocarbons 1.0 <1.0
as Gasoline
Benzene 0.005 0.007
Toluene 0.005 0.029
Xylenes 0.005 <(.005
Ethylbenzene 0.005 <0.005
QA/QC: Sample blank is none detected
Note: Analysis was performed using EPA methods 5030 and TPH

LUFT with method 8020 used for BTX distinction.
(ppm) = (mg/kqg)

ey e
EV RN

MOBILE CHEM TABS

Ronal Evans

Lab Director




' MOBILE CHEM LABS INC.

Phone (415) 372-3700 « Fax (415) 372-6955

T69-677-01\1342\012201
Weiss Associates
5500 Shellmound St.

Emeryville, CA 94611 . Date Sampled: 10-19-92

Attn: Eric Anderson Date Received: 10-22-92

Project Manager . Date Analyzed: 10-27-92
Sample Number Sample Description

102288 Project # T69-677-01

Texaco - Livermore
930 Springstown Blvd.

SP1 SOIL
ANALYSIS
Detection Sample
Limit Results
ppm ppm
Total Petroleum Hydrocarbons 1.0 66
as Gasoline
QA/QC: Sample blank is none detected
Note: Analysis was performed using EPA methods 5030 and TPH
LUFT with method 8020 used for BTX distinction.

(ppm) = (mg/kg) .

ik

MOBILE CHEM LABS

Ay
o M )
Ronald“"G. Evans
Lab Director




- MOBILE CHEM LABS INC.
5021 Blum Road, Suite 3 « Martinez, CA 94553
Phone (415) 372-3700 « Fax (415) 372-6955

T69-677-01\1342\012201
Weiss Assoclates
5500 Shellmound St.

Emeryville, CA 94611 Date Sampled: 10-19-92

Attn: Eric Anderson Date Received: 10-22-92

Project Manager Date Analyzed: 10-27-92
Sample Number Sample Description

102289 Project # T69-677-01

Texaco - Livermore
930 Springstown Blvd.

5p-2 SOIL
ANALYSIS
Detection Sample
Limit Results
ppm ppm
Total Petroleum Hydrocarhbons 1.0 926
as Gasoline
QA/QC: Sample blank is none detected
Note: Analysis was performed using EPA methods 5030 and TPH

LUFT with method 8020 used for BTX distinction.
(ppm) = (mg/kg)

[
A

MOBILE CHEM LABS

,:éz/ Jons

Ronald G. Evans
Labh Director




MOBILE CHEM LABS INC.
" 5021 Blum Road, Suite 3 + Martinez, CA 94553
Phone (415) 372-3700 - Fax (415) 372-6955

Weiss Associates

5500 Shellmound St.

Emeryville, CA 94611

Attn: Bob Riddell
Project Manager

Sample Number

——————— —————— ——

T69-677-02\1342\012272

Date Sampled: 11-17-92
Date Received: 11-19-92
Date Analyzed: 11-23-92

Sample Description

e A . ————— — e . . A

112301 Project # T69-677-02
Texaco — Livermore
930 Springtown
Iafluent WATER
ANALYSIS
Detection Sample
Limit Results
ppb PP
Total Petroleum Hydrocarbons 50 4,308
as Gasoline
Benzene 0.5 140
Toluene 0.5 340
Xylenes 0.5 560
Ethylbenzene 0.5 96
QA/QC: Sample blank is none detected
Duplicate Deviation is 6.8%
Note: Analysis was performed using EPA methods 5030 and TPH

LUFT with method 602 used for BTX distinction.
(ppb) = (ng/L)

MOBILE CHEM LABS

oy

PN

z 57
A
Ronald G Evans
Lab Director




MOBILE CHEM LABS INC.
" 5021 Blum Road, Suife 3 » Marfinez, CA 94553
Phone (415) 372-3700 « Fax (415) 372-6955

T69-677-02\1342\012272
Weiss Associates
5500 Shellmound St.

Emeryville, CA 94611 Date Sampled: 11-17-92

Attn: Bob Riddell Date Received: 11-19-92

Project Manager Date Analyzed: 11-23-92
Sample Number Sample Description

112302 Project # T69-677-02

Texaco — Livermore
930 Springtown

Effluent WATER
ANALYSIS
———————— Detection Sample
Limit Results
u“—ggg—__ ) ppb
Total Petroleum Hydrocarbons 50 <50
as Gasoline
Benzene 0.5 <0.5
Toluene 0.5 <0.5
Xylenes 0.5 <0.5
Ethylbenzene 0.5 <0.5
'QA/QC: Sample blank is none detected
Note: Analysis was performed using EPA methods 5030 and TPH
LUFT with method 602 used for BTX distinction.

(ppb) = (pg/L)

i

MOBILE CHEM LABS

s
/‘j//&%: (_,([/ (/

Ronald G. Evans
Lab Director




m WEISS ASSOCIATES

PLEASE INCLUDE QA/QC DATA IF BOX IS
CHECKED.

Lab Personnel:
Please send aralytic results and a copy
of the signed chain of custody form to:

"D YALLAADMINAEORMSA\COC . WP2

5500 Shellmound Street, Emeryuille, CA 94508 1) Specify analytic methed and
Phone: :;5547&20 ;ﬁ, 155475043 B 03 R fbggéé- { detection Limit in report.
' 2) Notify us if there are any anomalous
Project ID: 5"] < 577 02 peaks in GC or other seans,
3y  ANY QUESTIONS/CLARIFICATIONS: CALL
Us,
CHAIN-OF-CUSTODY RECORD AND ANALYTIC INSTRUCTIONS —
‘Sampled by: &. ( KARLE ! Laboratory Name: MOB/L- Cﬁﬁ- Mg
Na, of SBmpLe 1D ‘Contalner Sample Vol2 Fil3 Ref® Preservative Aralyze for Analytic Turns COMMENTS
Containers Type Date (specify) Method
4 .
3 SMELUENT “//V !)-1‘7 R AL zf /U V MNel TEH - G/&’f?’x Rors” /go.:o N
3 !:Eg‘zbé ﬁg I o h ”n " ~ ! e [
11;{-
R4
/AA/ //\// SMLW”’HMZ 5
eleé-s‘ed 'ﬁy Fignatuard), Date Released by (SYgnature), Date Released by (Signature}, Date
d.m—r . IfE-a2 WUSS 5
iliati Aftifiation Affiliation
2 O \\//"”/42 4&&' a Agens 6 x
Received WSIQHB'CU?E), Date ' shipping Carrier, Method, Date. Received by Lab Perscnmel, Date Seal intact?
> WSS 4\;_/7;40&!'@00““ koks T, s
Atfiliation Affiliatien Affitiation, Telephcone
1 Sample Type Codes: W = Water, § = Soil, Describe Other; Container Type Codes: V = VOA/Teflon Septs, P = Plastic, C or B - Clear/Brown Glass, Describe Other;
- Cap Codes:t PT = Plastic, Teflan Lined 2 = Volume per container; 3 = Filtered (Y/N); 4 = Refrigerated (Y/N)
5 fturnaround [N = Normal, W = 1 Week, R = 24 Hour, HOLD {write out)] [
" ADDITIONAL COMMENTS, CONDITIONS,- PROSLEMS: page _{ of /'
© Weiss Associates 03/08/91




" 5021 Blum Road, Suite 3 » Martinez, CA 94553
Phone (415) 372-3700 » Fax (415) 372-6955

Weiss Associates
5500 Shellmound St. Ty
Emeryville, CA 94611 AR

MOBILE CHEM LABS INC.

T69-677-02\1223\012220

Date Sampled: 10-27-92

Attn: Bob Riddell " Date Received: 10-29-92
Project Manager pDate Analyzed: 11-11-92

Sample Number

102420

ANALYSIS
Total Petroleum Hydrocarbons
as Gasoline
Benzene
Toluene
Xyleneg
Ethylbenzene
"QA/QC: Sample blank is none detected
Duplicate Deviation is 12.1%
Note: Analysis was performed using

LUFT with method 602 used for
(ppb) = (ng/L)

MOBILE CHEM LABS

/ﬁg;ég%iéggiémﬁ?

Ronald G. Evans
Lab Director

Sample Descriptidn
Project # T69-677-02
Texace — Livermore
930 Springtown

1028 1B WATER

Detection Sample
Limit Results
ppb ppb
50 11000
0.5 410.

0.5 2,000
0.5 - 2,100
0.5 540
EPA methods 5030 and TPH

BT% distinction.




MOBILE CHEM LABS INC.

" 5021 Blum Road, Suite 3 » Martinez, CA 94553
Phone (415) 372-3700 « Fax (415) 372-6955

T69-677-0211223\012220
Weiss Associates
5500 Shellmound St.

Emeryville, CA 94611 . Date Sampled: 10-27-92

Attn: Bob Riddell “" Date Received: 10-29-92

Project Manager Date Analyzed: 11-11-92
Sample Number Sample Description

102421 Project # T69-677-02

Texaco - Livermore
930 Springtown
102EW1AFTER WATER

ANALYSIS
———————— Detection Sample
Limit Results
ppb ppir:
Total Petroleum Hydrocarbons 50 13,000
as Gasoline
.Benzene 0.5 840
Toluene 0.5 2,400
Xylenes ' 0.5 1,900
Ethylbenzene 0.5 580
QA/QC: Sample blank is none detected
Note: Analysis was performed using EPA methods 5030 and TPH

LUFT with method 602 used for BTX distinction.
(ppb) = (ng/L)

MOBILE CHEM LABS

IR A

Ronald G. Evans
Lab Director




MOBILE CHEM LABS INC.

" 5021 Blum Road. Suite 3 « Martinez, CA 94553
Phone (415) 372-3700 » Fax (415) 372-6955

T69-677-02\1342\012219
Weiss Associates
5500 Shellmound Street L
Emeryville, CA 954608 ‘o Date Sampled: 10-27-92

Attn: Eric Anderson "" Date Received: 106-27-92

Project Manager Date Reported: 10-29-92
Sample Number Sample Description

102398 Project #T69-677-02

Texaco - Livermore
930 Springtown

MW ATIR
ANALYSIS
Detection Sample
Limit Results
mg/m? mg/m?
Total Petroleum Hydrocarbons 2.0 B ekl
as Gasoline
Benzene 0.05 30
Toluene 0.05 7.8
Xylenes 0.05 34
Ethylbenzene 0.05 21
QA/QC: Sample blank is none detected
Note: Analysis was performed using EPA methods 5030 and TPH

LUFT with method 8020 used for BTX distinction.

MOBILE CHEM LABS

e

Ronald G. Evans
L.ab Director




MOBILE CHEM LABS INC.

" 5021 Blum Road, Suite 3 « Martinez, CA 94553
Phone (415) 372-3700 - Fox (415) 372-6955

T69-677-02\1342\012219
| Weiss Associlates

I T

5500 Shellmound Street N
Emeryville, CA 94608 MG Date Sampled: 10-27-92

Attn: Eric Anderson Date Received: 10-27-92
Project Manager Date Reported: 10-29-92
Sample Number Sample Description
102399 Project #T69-677-02

Texaco - Livermore
930 Springtown

MRE-B TATRS
ANATLYSIS
———————— Detection Sample
Limit Results
mg/m3 mg/m®
Total Petroleum Hydrocarbons 2.0 65, 906
as Gasoline
Benzene 0.05 1,100
Toluene 0.05 260
Xylenes 0.05 210
Ethylbenzene 0.05 150
‘ QA/QC: Sample blank is none detected
|
‘ Note: Analysis was performed using EPA methods 5030 and TPH

LUFT with method 8020 used for BTX distinction.

MOBILE CHEM LABS

e 4
el
Ronald G. Evans
Lab Director




MOBILE CHEM LABS INC.

" 5021 Blum Road, Suite 3 « Martinez, CA 94553
Phone (415) 372-3700 = Fax (415) 372-6955

T69-677-02\1342\012219
Weiss Associates
5500 Shellmound Street -
Emeryville, CA 94608 s Date Sampled: 10-27-92

Attn: Eric Anderson " Date Received: 10-27-92
Project Manager Date Reported: 10-29-92
Sample Number Sample Descripticn
102400 Project #T69-677-02

Texaco - Livermore
930 Springtown

MW-5¥ IR
ANALYSIS
- Detection Sample
Limit Results
mg/m? mg/m?
Total Petroleum Hydrocarbons 2.0 T2 00
as Gasoline
Benzene 0.05 360
Toluene 0.05 14
Xylenes 0.05 56
Ethylbenzene 0.05 5.3
OA/QC: Sample blank is none detected
Duplicate Deviation is 6.5%
Note: Analysis was performed using EPA methods 5030 and TPH

LUFT with method 8020 used for BTX distinction.

MOBILE CHEM LABS

.

Ronald G. Evans
Lab Director




MOBILE CHEM LABS INC.

" 5021 Blum Road, Suite 3 « Martinez, CA 94553
Phone (415) 372-3700  Fox (415) 372-6955

T69-677-0211342\012219
Weiss Associates _
5500 Shellmound Street T

Emeryville, CA 94608 ‘7% Date Sampled: 10-27-92

Attn: Eric Anderson Date Received: 10-27-92

Project Manager Date Reported: 10-29-852
| Sample Number Sample Description
| 102401 Project #T69-677-02

Texaco - Livermore
930 Springtown

VE-1 Start ATR
ANALYSTIS
Detectiocn Sample
Limit Results

mg/m® myg/
Total Petroleum Hydrocarbons 2.0 4,600
as Gasoline
Benzene 0.05 56
Toluene 0.05 : 67
Xylenes 0.05 60
Ethylbenzene 0.05 22
QA/QC: Sample blank is none detected
Hote: Analysis was performed using EPA methods 5030 and TPH

LUFT with method 8020 used for RBPTX distinction.

MOBILE CHEM LABS

Ronald G. Evans
Lab Director




MOBILE CHEM LABS INC.

5021 Blum Road, Suite 3 + Martinez. CA 94553
Phone (415) 372-3700 - Fax (415) 372-6955

T69-677-02\1342\012219
Welss Associates
5500 Shellmound Street

Emeryville, CA 94608 l;ﬁkDate Sampled: 10-27-92

Attn: Eric Anderson " Date Received: 10-27-92

Project Manager Date Reported: 10-29-92
Sample Number Sample Description

102402 Project #T69-677-02

Texaco - Livermore
930 Springtown

VE-1 End ATIR
ANALYSIS
Detection Sample
Limit Results
mg/m? mg/m?
Total Petroleum Hydrocarbons 2.0 680
as Gasoline
Benzene 0.05 8.4
Toluene 0.05 6.4
Xylenes 0.05 5.9
Ethylbenzene 0.05 2.6
QA/QC: Sample blank is none detected
Note: Analysis was performed using EPA methods 5030 and TPH

LUFT with method 8020 used for BTX distinction.

MOBILE CHEM LABS

,4%%’

Ronald G. Evans
Lab Director




MOBILE CHEM LABS INC.

" 5021 Blurn Road. Suite 3 = Martinez, CA 94553
Phone (415) 372-3700 « Fax (415) 372-6955

T69-677--02\1342\012219
Weilss Associates
5500 Shellmound Street o,
Emeryville, CA 94608 ‘w Date Sampled: 10-27-92

Attn: Eric Anderson ““'Date Received: 10-27-92
Project Manager Date Reported: 10-29-92
Sample Number Sample Description
102403 Project #T69-~677-02

Texaco — Livermore
930 Springtown

EW-1 ATR
ANAT.YSIS
Detection Sample
Limit Results
mg/m? mg/m?
Total Petroleum Hydrocarbons 2.0 1,500
as Gasoline
Benzene 0.05 12
Toluene 0.05 10
Xylenes 0.05 12
Ethylbenzene 0.05 5.0
QA/QC: Sample blank is none detected
Note: Analysis was performed using EPA methods 5030 and TPH

LUFT with method 8020 used for BTX distinction.

MOBILE CHEM LABS

g7

Ronald G. Evans
Lab Director




m WEISS ASSCCIATES

5500 Shellmound Street, Emeryuille, CA 94608
Phone: 45547520 Fax: 4155478043

Lab Personnel: PLEASE INCLUDE QA/QC DATA IF BOX IS

Please send analytic results and a copy CHECKED.
of the sfgned chain of custedy form to:
1) Specify analytic method and
( detection Limit in report.
2y Motify us if there are any ancmalous

peaks in GC or other scans.

Projec; 10: Té?"”é7 7"55{

. 33 ANY QUESTIONS/CLARIFICATIONS: CALL
L Us.
CFI.AIN-OF-CUSTODY RECORD AND ANALYTIC INSTRUCTIONS =
safmpled byt b C- Laboratory Name: ML W Mﬁ
: INGETHE T CA
Né. of Sample iD Conta*ner Sample Vol2 F1'l3 Refé Preséfvative Analyze for Analytie TurnS COMMENTS
Contafners Type Date ‘ (specify) Method
) — i
2 mvh A e/l NN mwE &S, BEDS Qs Qv NERHES Had pube
D MW-B f , I | ¢ 7 Y {q
2 _Mes n 1 M 1y u £
S VE=14r 1 n U 1 ' ' T
2 VEQed __u , I / U d 1 -
2 el v o YV v " _ y L
{ T
.7
/f/ WJ/ 0l LB oy Jotks Om@ﬁew& fo028/97_
le§§éd‘by (signature), Date i Released/by (Sianature), Date Released by (Signature), Date
e, A7 flg

Affiliation Affiliation Affiliation

2_&&/*% 2 Ragury 4 6 x

Rece:ved by (Signature), Date Shipping Carrier, Method, Date Received by Lab Personnel, Date Seal intact?

2 Mcjss L(Q/g:.;t/??.

Affiliation

1" Sample Type Codes: = Water, § =

> Cep Codes: PT = Plastic, Teflon Lined
5 Turnarcund [N = Normal, W =
ADDITIONAL COMMENTS, CONDITIONS, PROBLEMS:

D \ALLVADMINAFORMSA\COC . WP2

Seil,

1 Week, R = 24 Hour, HOLD (write ocut)]

=~

6

Affiliation Affiliation, Telephone

Describe Other;
2 = Volume per container; 3 =

Container Type Codes: = VOA/Teflon Septa, P = Plestic, C or B - Clear/Brown Glass,
Filtered ¢(Y/NY: & = Refrigerated (Y/N)

Describe Qther;

Page _l of _\/_

© Weiss Asscciates 03/08/91




MOBILE CHEM LABS INC.

" 5021 Blum Road, Suite 3 » Martinez, CA 94553
Phone (415) 372-3700 « Fax (415) 372-6955

T69-677-02\1342\012220
Weiss Associates
5500 Shellmound Street -
Emeryville, CA 94608 ‘s Date Sampled: 10-28-92

Attn: Eric Anderson " Date Received: 10-29-92

Project Manager Date Reported: 10-30-92
Sample Number Sample Description

102422 Project #T69-677-02

Texaco — Livermore
930 Springtown

VE-1 1400 AIR
ANALYSIS
Detection Sample
Limit Results
mg/m* mg/m?
Total Petroleum Hydrocarbons 2.0 1,400
as Gasocline
Benzene 0.05 11
Toluene 0.05 10
Xylenes 0.05 ‘ 14
Ethylbenzene 0.05 4.4
OA/QC: Sample blank is none detected
Note: Analysis was performed using EPA methods 5030 and TPH

LUFT with method 8020 used for BTX distinction.

MOBILE CHEM LABS

Ronald G. Evans
Lab Director




MOBILE CHEM LABS INC.

" 5021 Blum Road, Suite 3 « Martinez, CA 94553
Phone (415) 372-3700 - Fax {415) 372-6955

T69-677-02\1342\012220
Weiss Assoclates
5500 Shellmound Street T
Emeryvilie, CA 94608 ‘x4 Date Sampled: 10-28-92

Attn: Eric Anderson " Date Received: 10-29-92
Project Manager Date Reported: 10-30-92
Sample Number Sample Description
102423 Project #T69-677-02

Texaco - Livermore
930 Springtown

VE-1 1524 ATR
ANATLYSIS
Detection Sample
Limit Results
mg/m? mg/ o
Total Petroleum Hydrocarbons 2.0 2,200
as Gasoline
Benzene 0.05 17
Toluene 6.05 8.1
Xylenes 0.05 13
Ethylbenzene 0.05 4.3
QA/QC: Sample blank is none detected
Note: Analysis was performed using EPA methods 5030 and TPH

LUFT with method 8020 used for BTX distinction.

MOBILE CHEM LABS

Ronald G. Evans
Lab Director




MOBILE CHEM LABS INC.

5021 Blum Road, Suite 3 « Martinez, CA 94553
Phone (415) 372-3700 « Fax (415) 372-6955

T69-677-02\1342\012220
Weiss Assoclates
5500 Shellmound Street -

Emeryville, CA 94608 ;gﬁﬁnate Sampled: 10-28--92
Attn: Eric Anderson " Date Received: 10-29-92
Project Manager Date Reported: 10-30-92
Sample Number Sample Description
102424 Project #T69-677-02

Texaco — Livermore
930 Springtown

VE-1 1546 ATR
ANATYSTS
Detection Sample
Limit Results
mg/m* mg/m’
Total Petroleum Hydrocarbons 10.0 <10
as Gasoline
Benzene 0.05 <0.05
Toluene 0.05 <0.05
Xylenes 0.05 <0¢.05
Ethylbenzene 0.05 <0.05
QA/QC: Sample blank is none detected
Note: Analysis was performed using EPA methods 5030 and TPH

LUFT with method 8020 used for BTX distinction.

MOBILE CHEM LABS

Ronald G. Evans
Lab Director




MOBILE CHEM LABS INC.

5021 Blum Road, Suite 3 « Martinez, CA 94553
Phone (415) 372-3700 « Fax (415) 372-6955

T69-677-02\1342\012220
Welss Associates
5500 Shellmound Street L
Emeryville, CA 94608 NS pDate Sampled: 10-27-92

Attn: Eric Anderson Date Received: 10-29-92
Sample Number Sample Description
102425 Project #T69-677-02

Texaco - Livermore

Project Manager Date Reported: 10-30-32
930 Springtown
\

VE-1 1603 AIR
ANALYSIS
Detection Sample
Limit Results
mg/m? mg/m?
\
% Total Petroleum Hydrocarbons 2.0 18,000
| as Gasoline
Benzene 0.05 63
Toluene 0.05 10
Xylenes 0.05 10
Ethylbenzene ' 0.05 4.6
QA/QC: Sample blank is none detected
Note: Analysis was performed using EPA methods 5030 and TPH

LUFT with method 8020 used for BTX distinction.

MOBILE CHEM LABS

% ' Ronald G. Evans
i
\
i
\

Lab Director




\\

MOBILE CHEM LABS INC.

" 5021 Blum Road, Suite 3 « Marfinez, CA 94553
Phone (415) 372-3700 » Fax (415) 372-6955

T69-677-02\1342\012220
Welss Associates
5500 Shellmound Street Ty
Emeryville, CA 94608 ‘20% Date Sampled: 10-27-92

Attn: Eric Anderson " Date Received: 10-29-92

Project Manager Date Reported: 10-30-92
Sample Number Sample Description

102426 Project #T69-677-02

Texaco - Livermore
930 Springtown

VE—~-1 1645 ATR
ANALYSIS
Detection Sample
Limit Results
mg/ m® mg/m?

Total Petroleum Hydrocarbons 2.0 22,000
as Gasoline
Benzene 0.05 260
Tcluene 0.05 130
Xylenes 0.05 60
Ethylbenzene 0.05 29
QA/QC: Sample blank is none detected
Note: Analysis was performed using EPA methods 5030 and TPH

LUPT with method 8020 used for BTX distinction.

MOBILE CHEM LABS

7.

Ronald G. Evans
Lab Director




MOBILE CHEM LABS INC.

5021 Blum Road, Suite 3 + Martinez, CA 94553
Phone (415) 372-3700 + Fax (415) 372-6955

T69-677-02\1342\012220
Weliss Assoclates )
5500 Shellmound Street Mo

Emervville, CA 94608 -Qﬂ% Date Sampled: 10-27-92
Attn: Eric Anderson Date Received: 10-29-92
Project Manager Date Reported: 10-30-92
Sample Number Sample Descriptien
102427 Project #T69-677-02

Texaco - Livermore
930 Springtown

VE-1 1711 ATR
ANALYSIS
Detecticn Sample
Limit Results
mg/m? mg/m?

| Total Petroleum Hydrocarbons 2.0 12,000

' as Gasoline
Benzene | 0.05 170
Toluene 0.05 120
Xylenes 0.05 54
Ethylbenzene 0.05 29
QA/QC: Sample blank is none detected
Note: Analysis was performed using EPA methods 5030 and TPH

LUFT with method 8020 used for BTX distinction.

MOBILE CHEM LABS

Ronald G. Evans
Lab Director




Lab Personnel: D PLEASE INCLUDE QA/QC DATA 1F BOX 15

‘ Please send analytic results and & copy CHECKED.

| ; WEISS ASSOCIATES of the sigred chain of custody form to:

: ) i) Specify analytic method and
+3500 Shebmound Streel, Emeryulle, CA 94608 B@ﬁ prDﬁ/-LL detection limit in report.

Phone: 47-5420 Fax: 4155475041 e |
Phone: 415547-52 at, 2)  MNotify us if there are any anomalous

L} .
Project i0: _7’4‘9 - ("?7"02 peaks in GC or other scans.

3)  AMY QUESTIONS/CLARIFICATIONS: CALL

tH;ﬁIN-OF-CUSTOOY RECORD AND ANALYTIC INSTRUCTIQNS B
Sampled byt _D O _///8[2/" Labaratery Name: ﬂ"b/j’l,&. CHEM ,Z‘Q,P? MAAT N.fz-/ﬂ
No. of Sample 1D Container Sample ‘.'ol2 Fit?  Ret® preservative Analyze for Analytic Turn® COMMENTS
_Containers Type Date (specify) Methad
: 2 w/v gy Y€ _ / E _ N: HRS. _
A £02-EW) 84 loagaz 4y Ny el TPH-G /BET™ 7y 8ois/5p24 L
3 0Lyl AMER o | " i 0 ’ / )
2 - 00 TEPLAR [ L. N _pMoME | _ S\E
‘2‘__ \/E~/ /524 by | | ’ S.V.E,
L vE ysHE v | | SN.E.+ AIR EPARCIT
l VE jed3 v l / b n
D E [wS ¢ . | L z
2 VES v vV |V v Vv sV E. LY

_— %

e

fond Cll e
1 A Ar 3 : 0B%a s
"Relbdsed by (Signature}, Date Released By (Signature}, Date i Released by (Signature), Date

e s 1) o
~Affiliation tlation istion » o
2 e . Ragures : é}@zﬁ@ ny@)‘(u@/ jO-Z5-97 1240

2

: feceived by (Signature), Datef@/;ﬁ%/‘}ﬂ Shipping Carrier, Method, Date ved by Lab Personnel, Date Seal intact?
\

2_Ulkiss Aesoc. oz b : b

- Affiliation Affiliation Affiliation, Telephene

1 Sample Type Codes: M = i-;'ater', $ = Soil, Deseribe Other; Container Type Codes: V = VOA/Teflon Septa, P = Plagtic, C or 8 - Clear/Brown Glass, Describe Other;

- Cap Codes: PT = Plastic, Teflon Lined 2 = Volume per ¢ontainer; 3 = Filtered {Y/N); 4 = Refrigerated (Y/N)
5 Turnaround [N = Normal, W = | Week, R = 24 Kour, HOLD (write out)] /
ADDITIONAL COMMENTS, CONDITIONS, PROBLEMS: page _{ of [

© Weiss Associates 03/08/9%

LD EVALLVADMINAFORMSACOC . WP2




Weiss Associates m

APPENDIX D

GROUND WATER DISCHARGE PERMIT




; , AURHIISTRATION BUNH L, |
Novembher 5, 1992 Jhat i \r\‘[I(J‘l UL {
052 Boutly Livernii0ne Averus,

! Livenmore, CA Q4000

: Texaco Refining and Marketing
108 Cutting Blwvd.
Richmaond Ca, 94804

Attention: Bob Riddell
Subject: Groundwater Discharge Permit

Dear Mr. Riddell, ;

LY il

The City has reviewed your'groundwater discharge permit application
and has found it to be complete. Enclosed you will find the
fellowing information:

1. 1992-93 Groundwater Discharge Permit

2. Discharge Permit Fee Statement
3. Permit Conditions and Prohibitions

As we discussed, the city will require that one sample is collected
at the completion of the pumping tests. This sample shall be
analyzed for Total Petroleum Hydrocarbons, and the results must be
submitted to:

City of Livermore Water Rescources Division
10 Rickenbacker Circle
Livermore, CA 94550

Analytical results must include the volume of groundwater
discharged to the sanitary sewer. For the purposes of this permit,
a limit on Total Petroleum Hydrocarbons of 250 ug/L will: be
imposed. Based on the information in the permit application, this
limit will be easily obtained with the proposed treatment
technology.

This permit is being issued for a 24-hour pumping test only. If a
treatment system and remediation plan are developed within the

- duration of this permit, the permit may be modified to cover
discharges from this system. If you would 1like to pursue this
option, please submit additicnal information on the treatment
system when vou are ready to begin remediation.

If you have any gquestions regarding the permit or any of the
attached information, please contact me at (510) 373-5230.

Sincerely,

(—"_‘\\

Darren Greenwood
Source Control Inspector

WW AR P




WATER RECLAMATION PLANT CITY OF LIVERMORE
Livermore, Canaio2d  GROUNDWATER DISCHARGE PERMIT

(510) 373-5230

AUTHOR_IZAT!ON: The befow named party is hereby authorized to discharge wastewater to the City of Livermore
community sewer subject to compliance with the City of Livermore wastewater control ordinance and the condi-
tions set forth in this permit.

B

PERMITTEE Texaco Refining and Maggéting
ADDRESS 930 Springtown Blwd.
Livermore )
California ZIP Q4550

—-- PERMIT CONDITIONS —

O NONE 1 SEE ATTACHED

The above named shall report to the City of Livermore Water
Reclamation Plant any change, (permanent or temporary) to the
premise or operation that significantly change the quality or
volume of the Groundwater discharge or deviate from the terms
and conditions under which this permit is granted.

EFFECTIVE DATE: November 3, 19972 EXPIRATION DATE: I:\Iow’,,rernbe}r. 2. 1993
DATED: November 3, 1992 APPROVED BY: J{i{ J/t/fr—%/;z_‘

POST PERMIT IN PLAIN VIEW




/

1.

WASTEWARTER PERMIT CONDITIONS
FOR GROUNDWATER DISCHARGER APPLICANTS

The City of ILivermore Water Reclamation Plant issues the
groundwater permit on a temporary and conditional basis only.

The groundwater permit will not exceed one year in duration.
The permit is conditional and may be revoked at any time by
the WRP superintendent or his representative. The permit is

non—transferrable.

Permittee shall akide by all applicable provisions of the City
of Livermore Municipal Code or ahy applicable local, State, or
Federal code or regulation:. Anys®¥iolation of any provision of
sald codes or regulations will be just cause for revoking this
permit.

Permittee shall not discharge to the sanitary system any
materials or liguid wastes which may be harmful to the system
or create a harzard or nulsance as defined 1in Section
13.32.060. Permittee may be required to bear the costs of any
damage to the sanitary system attributable to the permittee.

The pH shall be nc lower than 6.0 or higher than 9.0 at any
time.

Any accldental discharge to the City of Livermore sanitary
system must be reported immediately. Non-reporting of spill
or slug incldents will be cause for administrative permit
review.

All 1liguid or solid waste stored or hauled from the
permittee's premise must meet all applicable local, State, and
Federal rules and regulations. Certain RCRA regulations may
apply to hazardous waste treated, stored, or generated on

permittee's premise.

Any sludge generated by permittee is specifically prohibited
from introduction into the City of Livermore sanitary system.

Conditional pollutant concentration limits for specific
pollutants may be temporarily established by the Water
Reclamation Plant Superintendent, and are subject to review
and change without prior notification.

Permittee shall not discharge wastewater containing in excess
of:

0.06 mg/l arsenic 0.20 mg/1 lead
0.14 mg/l cadmium 0.01 wmg/1 mercury
0.61 mg/l nickel 0.20 mg/1l silver
0.62 mg/l total chromium 3.00 mg/l zinc
1.00 mg/l copper 0.04 mg/1 cyanide
" 1.00 mg/l total toxic organics

From Section 13.32.100 of the Livermore Municipal Code




