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REMEDIATION SERVICE, INT'L.

P.O. BOX 1601, OXNARD, CALIFORNIA 93032
{805) 644-5832 » FAX (805) 654-0720

January 18, 1990

Ariu Levi

Hazardous Materials Specialist

Alameda County Health Care Services Agency
Hazardous Materials Program

B0 Swan Way, Room 200

Oakland, California 94621

RE: Desert Petroleum station #793
4035 Park Boulevard
Oakland, CA

Dear Mr. Levi:

My letter of January 12 contained a typographic error that
needs to be corrected. The vapor extraction systems were
started up on December 13, not on December 18 as stated in
my earlier letter. It has also been brought to my attention
that there were two glitches in the text of the report. It
appears the computer repeated and deleted lines for some as
yet unknown reason. Enclosed is a corrected copy; please
dispose of the first report. I apologize for any
inconvenience this may have caused you.

If you have any questions or concerns, please give me a

call.
Sincerely, .
//\,.l_‘;;;
v «.‘:_ » . . y{:.;/’/

Wendy J. Wittl
Senior Project Geologist

encl.

cc: Desert Petroleum, J. R.
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P.0. BOX 1601, OXNARD, CALIFORNIA 93032
(BO5) 644-5892 = FAX (805) 654-0720

January 12, 1990

Ariu Levi

Hazardous Materials Specialist

Alameda County Health Care Services Agency
Hazardous Materials Program

B0 Swan Way, Room 200

Cakland, California 94621

RE: Desert Petroleum station #793
4035 Park Boulevard
Oakland, CA

Dear Mr. Levi:

On behalf of Desert Petroleum, Remediation Service Int'l is
submitting the Site Assessment and Remediation Report. The
enclosed report covers all of the site assessment and
remediation work completed as of January 12, 1990.
Remediation efforts have been continuous since December 18,
with twe vapor extraction systems operating to reduce vapors
concentrations in the sewer and on-site. A status report
will be submitted on February 15, covering the systems
operation in the months of December, 1989 and January, 1990.

If you have any gquestions or concerns, please give me a
call.

Sincerely,
A7
Wendy J. wWittl

Senior Project Geclogist

encl.

cc: Desert Petroleum, J. R.
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1.0 INTRODUCTION

Desert Petroleum's station no. 793 (branded Beacon!}! is located
at 4035 Park Boulevard in the City of Oakland, Alameda County.
California (Figures 1 and 2). It is a retail fuel station which
has been leased to Mr. Jason Golpad who operates the station
under the name of J & M's Beacon Service Station. On November
30, 1989, Desert Petroleum was notified by the Alameda County
Health Department {(ACHD) that gasoline was leaking into a sewer
on Brighton Avenue (Figure 2}, near the station. This report
details the work that has been done to: determine the source

of the gasoline leak, to stop the leakage of gasoline, to assess
the extent of contamination due to leakage of gascline and to

remediate any contamination due to the leakage of gascline.

2.0 SITE DESCRIPTION

The station is located at the intersection of Park Boulevard and
Hampel Road in a predominantly residential neighborhood {(Figure
2). It is on the flank of a hill which slopes approximately 10
degrees to the west. The ground surface of the station itself
is fairly level due to grading and a deck which is located at the
western corner of the station (Figure 3). Based on the U.5.6G.S.
topographical map of the area, the surface elevation of the
station is approximately 240 feet above mean sea level (MSL).
There is an approximate 12 foot drop from the surface of the
deck, at the far western corner of the station, to the ground
surface below. The area beneath the deck is enclosed, similar

to a sub-basement, and access to the area beneath the deck can be
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gained from the driveway which parallels the northwest property

line of the station.

Improvements at the station consist of a building, two pump
islands, a waste oil tank, and three underground fuel storage
tariks (Figure 3). The underground fuel storage tanks consist of
an 8,000 gallon tank for regular leaded gasoline, a 10,000 gallen
tank for regular unleaded gasoline and an 8,000 gallon tank for
super unleaded gasoline. The age of the tanks is unknown, but

is thought to be approximately 20 years. They are steel and

were relined approximately four years ago. When the tanks were

relined, the associated piping was also replaced.

3.0 BACKGROUND

On Thursday, November 30, 1989, Mr. Ariu Levi of the Alameda
County Health Department notified Desert Petroleum that gasoline
was trickling into a sewer on Brighton Avenue through a crack

in the bottom of the sewer manway. This was discovered due to

a homeowner in the area reporting the smell of gasoline vapors.
Desert Petroleum's area manager was sent to the site on November
30 to reconstruct and audit tank inventories and sales records.

The audit indicated overages on all tanks.

On Friday, December 1, 1989, Mr. Jason Golpad, the site operator,
was contacted by Desert Petroleum and advised to test the fuel
tanks and associated lines using an approved testing company and

system,
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On Wednesday, December 6, 1989, the underground storage tanks
were tested. The results of these tests were inconclusive.

The tank tester advised that additional testing and time would
be required for conclusive results. Desert Petroleum decided
further testing was not appropriate and considered it important
to have the tanks emptied immediately to prevent any possible

further release of product.

On Thursday, December 7, 198% all fuel was removed from the
underground storage tanks. However, the retail fueling facility
had already been closed on December 5. The supply lines were
pressure tested by Walton Bngineering. The regular leaded and
super unleaded lines passed but the regular unleaded supply line
failed. Further investigation on this date verified a 1/2 inch
hole in the 2 inch unleaded supply line beneath the eastern

pump island. Also on Thursday, December 7, 1989, an ultrasound
investigation was conducted to determine the location of the
sewer lines. Figures 3 and 4 show the sewer lines, onsite

and offsite respectively. In addition, an ongite seil.gas
investigation was also conducted. The results of the soil gas
investigation found the site to be basically clean. There was
one hot spot associated with the pump islands and there was

some contamination associated with the located sewer line in the

western corner of the property.

On Friday, December 8, 1989, Desert Petroleum filed an
Unauthorized Release Report (Appendix B). Drilling permits

for site assessment were obtained from the Alameda County Flood
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Control and Water Conservation District, Zone 7 (Apﬁendix C).

Underground Service Alert was notified and asked to locate lines

on and near the site and around the sewer on Brighton Avenue (USA

work order 334-954).

Oon Monday., December 11, 1989, drilling and scil sampling was
initiated in order to assess possible contamination beneath the
site and to provide wells for water sampling and remediation.
This work is discussed in detail in section 4.0 of this report

labeled SITE INVESTIGATION.

On Tuesday, December 12, 1989, an encroachment permit was secured
from the City of Oakland for assessment work on Brighton Avenue

{Appendix D).

On Wednesday., December 13, 1989, active remediation was
initiated. This is discussed in detail in section 5.0 of this

report labeled REMEDIATION,

4.0 SITE INVESTIGATION

4.1 Investigative Procedures
t'nder the supervision of an RSI geologist, five soil borings were
drilled onsite (RS-1, RS-2, R5-3, RS-5 and RS-6, Figure 3) and
oné boring was drilled near the sewer on Brightea Avenue {RS—4,
Figure 2) on December 11, 12 and 13, 1989. Three of the porings
cnsite were completed as groundwater monitoring/extraction wells
(RS-1, RS-5 and RS-6) and one of the borings was completed as a
vapor extraction well (RS=2). During drilling operations, soil

samples were collected every 5 feet starting at 5 feet beneath
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ground surface (bgs) down to the total depth of each boring. The
soil sanples were used for laboratory analysis, field testing

and soil description. The boring logs, a description of drilling
and so0il sampling operations and a well construction diagram

are included in Appendix E. Table 1 presents well construction

specifics.
All drilling was done by:

Datum Exploration
4300 Evora Road
Pittsburg, CA 94565

License Number 480802

After the groundwater monitoring/extraction wells were completed,
they were developed and a groundwater sample was collected
following the procedures outlined in Appendix F. Both soil

and groundwater samples were transported to a state certified
laboratory for analysis of benzene, toluene, ethylbenzene and
xylenes (BTEX) and/or total petroleum hydrocarbons {(TPH) using

EPA methods 8020 and 8015.
211l samples were analyzed by:

Superior Analytical Laboratory, Inc.
1385 Fairfax Street, Suite D

San Francisco, CA 94124

Table 2 presents a summary of analytical results for scil samples

and Table 3 gives a summary of analytical results for water
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samples. The complete official results and chain of custody

documents are included in Appendix G.

4.2 Findings - Soil
In general, the seils beneath the site, down to a depth of 40
feet, consist mainly of tan, brown or black clays, silty clays

These clayey soils often contain small amounts

of gravel at depths of approximately 10 feet or deeper, but are
generally tight and fairly plastic in nature. Some sandier soils
were also found such as in the samples taken at 20 and 30 feet
below ground surface {(bgs) from RS-1 and 15 feet bgs from RS-2,
which consisted of clayey sand with some gravel. The samples
taken at 25 and 30 feet bgs from RS-5 also consisted of clayey
sand and the sample taken at 25 feet bgs in RS-6 consisted

of silty sand. Bedrock was not encountered during drilling
operations. For more detalled soil descriptions see the boring

logs in Appendix E.

RS-1 was drilled east of the pump island where the leaking supply
line was found (Figure 3). It was drilled to a total depth of 30
feet and completed as a groundwater monitoring/extraction well.
Laboratory analysis of soil samples from this boring indicated
that the sample from 5 feet bgs had a TFH concentration of 16
parts per million (ppm) and the sample from 10 feet bgs had a

TPH concentration of 33 ppm. The samples from 15 and 20 feet

bgs contained no detectable TPH levels. However, there was

some toluene (0.008 ppm) detected in the sample from 20 feet bgs

{Table 2). The sample from 25 feet bgs had a TPH level of 10
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ppm and all BTEX compounds were found in concentrations of less
than 1 ppm. The samples from 30 feet bgs contained sone toluene
(0.012 ppm) but no benzene, ethylbenzene, xylenes or TPH was

detected.

RS~-2 was drilled northwest of the underground tanks to a depth
of 20 feet and completed as a vapor extraction well. Only the
sample from 10 feet bgs contained detectable TPH concentrations
(11 ppm). The sample from 20 feet bgs was also analyzed for BTEX

and 0.017 ppm of toluene was detected.

RS-3 was drilled near the storm drain in the southern corner of
the property to determine if gasoline may have migrated along
underground lines in that direction. It was drilled to a

depth of 10 feet and subsequently abandoned. No detectable
concentrations of TPH were found in the samples from 5 and 10
feet bgs. Low levels of toluene (0.043 ppm) and xylenes (6.008
ppm) were detected in the sample from 5 feet bgs. Toluene was
also detected in the sample from 10 feet bgs at a concentration

of 0.20 ppm.

RS-4 was drilled just east of the sewer manhole on Brighton
Avenue in an attempt to penetrate gasoline saturated soils.
Nothing but fairly clean clay was penetrated and the boring was
abandoned at a depth of 10 feet. The sample taken at 5 feet bgs
had a TPH concentration of 50 ppm and BTEX concentrations ranging

from 0.74 to 4.1 ppm (Table 2). The sample taken at 10 feet bgs
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had a TPH concentration of 8 ppm and BTEX concentrations ranging

from 0.17 to 0.94 ppm.

RS-5 was drilled near the western corner of the station, as close
as possible to the sewer line. It was drilled to a depth of 40
feet and completed as a groundwater monitoring/extraction well.
No detectable concentrations of TPH were found in the samples
from 5, 10 and 15 feet bgs. The sample from 20 feet bgs had a
TPH concentration of 530 ppm and BTEX concentrations ranging frem
1.5 ppm up to 22 ppm. The sample from 25 feet bgs contained much
lower concentrations of hydrocarbons with a TPH concentration

of only 4 ppm and BTEX concentrations ranging from 0.058 te 0.7
ppm. However, the TPH level in the sample from 30 feet bgs was
much higher with a concentration of 1,600 ppm. No detectable
concentration of TPH was found in the sample from 35 feet bgs and
only 1 ppm of TPH was found in the sample from 40 feet bgs. The
sample from 40 feet bgs was also analyzed for BTEX and contained

only minor c¢oncentrations ranging from 0.009 to 0.069 ppm.

RS-6 was drilled in the northwest portion of the station in the
downhill direction from the underground storage tanks. It was
drilled to a depth of 35 feet and completed as a groundwater
monitoring/extraction well. None of the soil samples contained
detectable TPHK concentrations. The samples from 20, 25 and 35
feet bgs were alsc analyzed for BTEX. No BTEX compounds were
detected in these three samples in concentrations greater than

0.017 ppm (Table 2;.
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Due to the profusion of underground lines near the sewer

manway on Brighton Avenue, the area northeast of the manway was
excavated with a backhoe instead of using a drilling rig. The
excavation uncovered three different underground lines. The
uppermost line was a storm drain line that transects Brighton
Avenue just southeast of the sewer manway. The storm drain line
was encountered at approximately 2.5 to 3 feet deep. Beneath the
storm drain line, at a depth of approximately 5 feet, the sewer
line which connects to the station runs into the northwest side
of the manway. Gasoline appeared to be seeping from the backfill
around this sewer line. Beneath the sewer line, at a depth of
approximately 6 feet, is a water main which runs along the north
side of Brighton Avenue. Native soil beneath the water main and

around the sewer manway consists of tight clay.

Soil from the excavation on Brighton Avenue was stockpiled at the
station. It was piled on, and covered with, plastic sheeting.
Two grab samples were collected and analyzed from this

spoils pile (samples SB-1 and 5B-2, Table 2). §B=1 had a TPFH
concentration of 130 ppm and SB-2 had a TPH concentration of 370

pom.

Prior td backfilling the excavation with pea gravel, an 8 foot
section of perforated 4 inch PVC pipe was placed in the hole

for use as an extraction well. This well is labeled as RS-7 on
—

Figure 2.
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4.3 Findings - Groundwater
Small amounts of groundwater were encountered beneath the station
during drilling operatiocons. Groumndwater was first noticed in
RS5-1 at a depth of 20 feet after the boring had been drilled to
20 feet bgs on December 11, 1989 and left open overnight. A few
inches had accumulated; more water accumulated in the boring as
it was drilled on the follewing day to a total depth of 30 fest,
where it was terminated in clayey sands. However, since none
of the soil samples were saturated, it could not be determined
from what depth the water was being produced. Depth to water
measurements on December 14, 1989 indicated that the water table

had stabilized in RS-1 at a depth of 24.25 feet {(Table 4}.

puring drilling operations, water was first noticed in RS-5 at

a depth of 35 feet. But, as in RS-1, none of the so¢il samples
appeared to be saturated or capable of producing much water.
However, RS-5 was the only well to produce even moderate amounts

S HE R

a depth of 40 feet in sandy clays. The measured depth to water

Drilling was terminated at

in RS-5 on December 14, 1989 was 25.97 feet.

Wet, silty sands were encountered while drilling RS-6 between
20 and 25 feet bgs. These wet siliy sands are underlain by damp
clays, and the boring was terminated at a depth of 35 feet in
silty clay. Very little water was produced while drilling. The
measured depth to water in RS5-6 on December 14, 1989, was 22.52

feet.
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After the wells were completed, but before the traffic boxes were
installed, they were allowed to stand overmnight. On December 14,
1989, depth to water measurements were taken, the top of casing
for all wells was surveyed, the wells were developed and water

samples were collected.

The depth to water table measurements and top of casing survey
were used to determine the water table elevation in each of the
three groundwater monitoring extraction wells. The water table
elevation in RS-1 was determined to be at 215.75 feet above MSL,
in RS-5 it was 215.29 feet above MSL and in RS-6 it was 217.71
feet above MSL (Table 4). This information was used to construct
and solve a three point problem. From this it was determined
that on December 14, 1989 the groundwater gradient was towards
the south and dropped approximately 4.5 feet per 100 feet (Figure

5.

All of the groundwater samples were found to contain elevated
levels of hydrocarbons (Table 3). The sample from RS-1 had a
TPE concentration of 19 ppm and BTEX concentrations ranging from
0.2 ppm up te 2.7 ppm. The sample from RS-5 contained 57 ppm of
TPH and BTEX concentrations ranging from 0.67 ppm up toc 4.3 ppm.
The sample from R$-6 had a TPH concentration of 11 ppm and BTEX

levels ranging from 0.16 ppm up te 1.7 ppm.

4.4 Conclusions
Soil contamination at this site appears to be fairly minimai.

As expected there are indications of soil contamination near
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hydrocarbons in the samples from 5 and 10 feet bgs in RS-1.

The site survey also indicated that there is probably soil
contamination along the sewer line on the western side of the
station. Although the tight soils beneath the station appear

to have inhibited hydrocarbon migration, some vertical migration
of hydrocarbons is suspected due to the high concentrations of
hydrocarbons in the soil samples collected at 20 and 30 feet bgs
from RS-5% and the hydrocarbon concentrations in the groundwater
samples. Even though the soil samples taken at 25 feet bgs

from RS-1 and RS-6 contained only minor concentrations of
hydrocarbons, the groundwater samples from these two wells

indicate that soil contamination may exist just above the water

table beneath a portion of the site.

Groundwater appears to exist in thin berched layers 1in the more
porous soils beneath the site. The groundwater samples from

all three wells were found to contain elevated levels of
hydrocarbons. Although the extent of groundwater contaminatiocn
has not been determined, only a small volume of water appears

to be involved. The direction of groundwater flow is not in

the expected direction of the topography, and additional work S

necessary te confirm the gradient.

It has been determined that one source of product leakage has
been from the unleaded supply line beneath the eastern pump
island. Due to the nature of the soil underlying the station
(mostly tight clayey soils), it is suspected that preduct from

this leak has migrated mostly along the underground lines beneath
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this leak has migrated mostly aleng the underground lines beneath
the staticon. The trenches in which underground lines are placed
are generally backfilled with sand. This sand is much more
porous than the native soils beneath the station and thus

provides a conduit for the migration of liquids.

It is postulated that product from the supply line leak migrated
down the supply line trench to the point where it intersects

the pump electric line trench (Figure 3). From there it appears
to have migrated along the electric line trench, beneath the
building, to a point near the bathrooms where the electric line
trench is thought to intersect a sewer line trench. From there
it is postulated that the product followed the sewer lines
(Figure 3 and 4), within the trench backfill, across and off the
property and down to the sewer manway on Brighton Avenue, where
it was leaking into the sewer manway due to a crack in the base

of the sewer.

If product has migrated in the above described manner, soil
contamination would be expected along the underground lines from
the station down to the sewer. This suspected contamination
probably dces naot extend far from the lines due to the nature

of the native soils. As evident from soil samples taken during
Arilling., groundwater conditions south of the sewer on Brighton

Avenue are monitored by RS-7.
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tanks and the lines were pressure tested. On December 11, 12 and

13 the extraction wells were instalied as previously discussed.

On December 13, 1989 a backhoe was brought in to excavate along
the sewer on Brighton. A vacuum truck was also brought in and
put on standby. During the excavation a & inch water main was
broken. The water department had incorrectly marked the location
of this line. Water from the main flooded the excavation and
product also began to seep in and float on the water. The wvacuum
truck was used to pump out this fluid until the water department
could fix the leak. Each load was manifested and sent to H & H
Shipyard for treatment and disposal. Copiles of these Hazardous
Waste Manifests are contained in Appendix J. Soil from the
excavation was stockpiled at the station for future remediation
or disposal. After the exXcavation was backfilled, and RS-7 was
constructed, the vacuum truck was used to withdraw fluids from
RS-7 for approximately one week. Fluid volumes had decreased
significantly by this time. Approximately 7,200 gallens of the
fuel/wastewater mixture were removed from the excavation and

RISENTS.

During the excavation work on Brighton and the subsequent repair
work, RSI's portable vapor extraction unit was used to extract
and treat vapors from the sewer manway and the exXcavation.

Since the construction of RS-7, the portable unit has been used
during daylight hours to withdraw and treat gasoline vapors from
this well. RSI's S.A.V.E. system was installed on the site on
December 13, 14 and 15. It was connected to wells RS-1, RS-2,

RS-5 and RS-6. For the first week it was in operation 24 hours
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a day for vapor extraction and treatment. Due to noise and

vibration problems it is currently being used only during
daylight hours. Work is currently in progress to enclose and
soundproof the system so it can be returned to around the clock

operation.

5.2 Remediation Eguipment
RST's S8.A.V.E. System (shown in Appendix H) and the portable
vapor extraction unit are being used to remediate gasoline
contaminated soils at this site. The S.A.V.E. equipment will
also be used to remediate contaminated water as soon as the

necessary permits are obtained.

The S$.A.V.E. System is a blending of three separate types of
remediation which are more efficient than the three systems

alone. These systems are as follows:

1. Vapor extraction from soil,.
2. Spray aeration treatment of groundwater.
3. Thermal oxidation using an engine for combusting

hydrocarbon-laden vapors and a catalytic converter to

control emissions.

The soil vapor extraction system consists of a vacuum pump driven
by an internal combustion engine. The engine powers a vacuum
pump which is connected to one or more extraction wells. Placing
a wvacuum on the well, or wells, causes an air flow through the
contaminated soil and into the well. The air flow causes the

gasocline to be volatilized and entrained in the flow. The vapors
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are drawn through the well and into the engine where they are
burned as fuel. Generally a secondary fuel supply. either

propane or natural gas, is necessary. The exhaust is_th 4d

through a catalytic converter to insure complete combustion.
, Rkt

Emissions from the engine, even when running on 100% gasoline
vapors, meets the air quality standards for motor vehicle

engines.

Groundwater contamination is remediated by use of a spray
aerator. Spray aeration works on the same principle as an air
stripper. In an air stripper, air is moved quickly over the

surface of hydrocarbon laden water in order to volatilize the

hydrocarbons. In spray aeration, hydrocarbon laden water 1s
\__ . T e

sprayed through the air inside a tank causing the hydrocarbonsﬂﬁo
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volatilize. However, in the spray aerator there is no packing to

L

foul or replace. To ensure sufficient hydrocarbon removal, the
water i1s recirculated through a second set of spray nozzies. In
this part of the system, water-hydrocarbon separation is enhanced
by both vacuum and heat. By lowering the air pressure, the
temperature at which hydrocarbons vaporize drops. Increasing the
temperatures further increases the potential for hydrocarbons to
vaporize. The RSI spray aerator takes advantage of both of these
principles by spraying heated water in a vacuum. The engine
provides the energy source for heating the water as well as

powering the wvacuum pump and downhole water pumps.

As the water level rises in the spray aerator tank from influx

of water from the wells, a float will trigger a discharge of
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an equal amount of remediated water. The level of contaminant
reduction can be determined by sampling water influent and
effluent. The treated water will then be passed through
activated charcoal for final polishing before discharge. At

an assumed recovery rate of 5 gpm, there will be an average of

20 cycles through the system before discharge. An 85% - 99%

reduction in contaminants per ¢ycle is the normal achieved rate,

resulting in final removal rates approcaching 100%.

Hydrocarbons extracted from the water in the spray aerator are
combined with the vapors drawn out of the wells. The combined

vapors are fed directly to the intake of the engine where they

‘are combined with a secondary fuel {either propane or natural

gas) and then burned in the engine. The exhaust 1s passed
through a catalytic converter to insure complete combustion.
Exhaust discharge from the engine, even when running on 100%
gasoline vapors, meets the air quality standards for motor

vehicle engines.

Because the entire system is under vacuum until vapors enter the
cylinders of the engine for combustien, any possible leaks of

seals or connections are inte the system, resulting in no loss

of hydrocarbons to the atmosphere. Since the engine is the power
source for all other equipment, all systems stop when the engine
stops. In addition, to provide for safe and secure operation of
this equipment, the following safety elements have been designed

intce the system:
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1. The engine has automatic shutoff features which will
shut the entire system down if the engine should
overheat or engine o0il pressure drops below normal
range. |

2. The vacuum type fuel pump is mechanically driven by the
engine; this ensures that when the engine stops running
no more fuel will be pumped.

3. The hoses connecting the extraction wells to the
equipment will run underground, when possible, through
conduit.

4. All equipment, including the fuel tank, will be enclosed

in a fenced compound.

RSI's portable vapor extraction system works the same as the

§.A.V.E. System except that it is trailer mounted.

6.0 SUGGESTIONS AND RECOMMENDATIONS

The following is a list of suggestions and recommendations
for further work at this site to further assess and remediate
contamination caused by the release of hydrocarbons.

1. Further tank. testing to determlne_lf the tanks are tlght

S oy

N@ﬁﬂ V’Jz /Z\uand replacement of the associated piping.

# T oot

IS

Ak
;&i_gtvk*" 2. Remeasure and survey the existing wells to confirm the
ALY

direction of groundwater flow.

™~ 3. Install shallow .extraction wells 1nto supply 11ne trench

o ES———— i

backflll of underground lines onsite for connectlon

te the S.A.V.E. equipment for vapor extraction. Part

of this installation has already been completed.
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Investigate the possible use of bionutrients which
can then be injected into the trench backfill. The
bionutrients will migrate along any transport paths
and toward the sewer on Brighton Avenue. This will
remediate, in situ, the soils along the sewer line and
any other migration path.

T~y 4 IPstall slotted casing in spoils pile for onsite

treatment by vapor extraction.

7.0 MONITORING

The time necessary to reduce gasoline concentrations in scoil and
groundwater to acceptable levels is site specific due to a number
of complex variables. No estimation can be made as to the length

of time it will take for remediation.

In order to track the progress of remediation, intake and exhaust
vapor samples were taken as soon as possible after the system was
put into operation. Until remediation is complete, additiocnal
samples will be collected. These vapor samples will consist of
one sample from each well and a combined sample from the intake
of the S.A.V.E. egquipment. Exhaust samples will be taken as
necessary to comply with the conditions of the emissions permit.
The procedure for collecting vapor samples is discussed in
Appendix I. The samples will be analyzed for TPH and BTEX by a

state certified laboratory.

~samples from each well will be collected and

analyzed for TPH and BTEX on a quarterly basls. Depth to water



\Site Assessment and Remediation Report DP 793
January 5, 19%0 Page 24
measurements will also be taken on a quarterly basis. The

amount of water withdrawn and the amount of water discharged will
be monitored and recorded. Water discharge samples from the

S.A.V.E. System will also be collected on a quarterly basis.

Other system operating parameters which will be monitored and
recorded include: hours of operation, engine rpm, vacuum level
and air flow. Analytical results of vapor samples, water samples
and all other pertinent data will be included and discussed in

Quarterly Monitoring reports.

8.0 SUMMARY

Desert Petroleum's station no. 793 is located at 4035 Park
Boulevard in the City of Cakland, Alameda County, California.
The station is leased to Mr. Jason Golpad. Gasoline from a

leak in the unleaded supply line at the station has apparently
migrated along underground service lines off the property, where
it is leaking into the sewer system via a crack in the sewer
manway. Tank and line tests were conducted to determine the

source of the leak and the tanks were subsequently emptied.

Water flushing of, and vapor extraction from, the sewer sysfem
have been done to alleviate the buildup of gasoline vapors.

Product was also recovered from the excavation and extraction

well near the sewer manway on Brighton Avenue.

Six soil borings, five onsite and one near the sewer manway,

were drilled and sampled to determine the probable extent of
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soil contamination. A soil gas survey was also conducted. In
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general, soil contamination appears to be minimal.

Four groundwater monitoring/extraction wells and one.vapor well

S, -

were installed. Groundwater samples were collected and found to

contain elevated levels of hydrocarbons. All wells QnSite@QQXF

e s

been connected to RSI's S.A.V.E. remediation system for vapor

extraction and treatment. Groundwater extractionﬁggg_trga;menth(“ E?{%#EEJ

: -- R o - LR ._........_____ e - () 'r:: " . N .
will begin as soon as a discharge permit can be obtained. Vapoz) ST
extraction and groundwater treatment 1s in progress via RS-7,

near the sewer manway on Brighton Avenue, using RSI's portable

vapor extraction unit.

A remediation method will be evaluated to determine if additional
measures are needed to clean up soils along the underground lines

between the station and the sewer manway.

. . . . . . £, 4.
Remediation efforts at this site will be closely monitored. rﬁmjjb
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Quarterly update reports will be submitted to update remedlatlogmw :@y*ti
et AL F Y S

and assessment activities. ,é%%fmémﬁ
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9.0 LIMITATIONS
The discussion and recommendation presented in this report are
based on the following:

1. The professional performance of the personnel who

conducted the investigations.

2. The observations of the field personnel.
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3. The results of laboratory analyses performed by a state

certified laboratory.
4. Any referenced documents.

5. Our understanding of the regulations of the State
of California; also, if applicable, other local

regulations.

The services performed by Remediation Service, Int'l have been
conducted in a manner consistent with the level of care and
skill ordinarily exercised by members of our profession currently

practicing under similar conditions in the State of California.

Please note that contamination of soil and/or groundwater must
be reported to the appropriate agencies in a timely manner. No

other warranty, expressed or implied, 1s made.

2ﬁck Jirsa c;f
roject Geologist

////4'// ////"“:‘/

Brian Mé%éﬁan s Robert C. Michael
Staff ‘Geclogist Registered Geologi t
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TABLE 1

DP 793
Well Construction Data

A1l Measurements are in feet unless otherwise indicated.

Date Constructed
Type of Casing
Casing Diliameter
Total Depth
Blank Casing
Slotted Casing
Slot Size
Cement
Bentonite
Filter Pack
Type of Pack

0

5 - 30
0.02 inch
0 - 1.5
1.5 - 4.5
4.5 - 31
#3 sand

R5-5
12-13-89
BPVC

4 inch
39

0 - 14
i4 - 39
0.02 inch
0 - 9

9 - 13
13 - 40
#3 sand

Date Constructed
Type of Casing
Casing Diameter
Total Depth
Blank Casing
Slotted Casing
3lot Size
Cement
Bentonite
Filter Pack
Type of Pack

12-13-89
PVC
4 inch

0 -9
- 34
.02 inch



TABLE 2
DP 793
Ssummary of Analytical Results for Soil Samples
Collected during December 1989

Results are shown in parts per million and depth is in feet.

Well/

Boring Depth B T E X TPH
RS-1 5 na na na na 16
RS5-1 10 na na na na 33
RE-1 15 na na na na ND
RS-1 20 ND 0.008 ND ND ND
ksS-1 25 0.056 0.12 0.041 0.13 10
RE-1 30 ND 0.012 ND ND ND
RS5-2 5 na na na na ND
RS-2 10 na na na na 11
RS-2 15 na na na na ND
RS-2 20 ND 0.017 ND ND ND
RS§-3 5 ND 0.043 ND 0.008 ND
RS-3 10 ND 0.020 ND - ND ND
RS-4 5 0.78 3.4 0.74 4.1 50
RS-4 10 0.25 0.94 0.17 0.92 8
R&8-5 5 na na na na ND
RS-5 10 na na na na ND
RS5-5 15 na na na na ND
RS-5 20 1.5/ 8.4 3.9 22.0 530
RS-5 25 0.7 0.42 0.058 0.26 4 .
RS5-5 3o na na na na 1600 &7
R5-5 35 na na na na ND
RS-5 40 0.036 0.069 0.009 0.043 1
RS8-6 5 na na na na ND
RS~6 10 na na na na ND
RS-6 15 na na na na ND
RS-6 20 0.017 0.007 ND 0.015 ND
RS-6 25 0.009 0.011 ND ND ND
RS5-6 30 na na na na ND
RS-6 35 0.005 0.007 ND 0.006 ND
SB-1 Pile 0.46 3.6 1.0 7.6 130
5B-2 Pile 1.1 13.0 4.4 29.0 370
B = Benzene

T = Toluene

E = Ethylbenzene

X = Xylenes

TPH = Total Petroleum Hydrocarbons
= not analyzed
ND = Not Detected



TABLE 3

DP 793
Summary of Analytical Results for Water Samples
Collected On December 14, 1989

Results are reported in parts per million.

@ — o A e Al —— ] ——— kT O o bl L A ——

0.2 1.2 19
0.67 3.4 57
0.16 0.8¢6 11

ok b
~1 L~

Benzene

Toluene

Ethylbenzene

Xylenes

PH = Total Petroleum Hydrocarbons
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TABLE 4

bF 793
Groundwater Elevation Data for 12-14-89.

Measurements are in feet and elevations are in feet above MSL.

Well Depth to Top of Casing Water Table
Number Water Table Elevation Elevation
RS-1 24.25 240.00 215.756
RS~5 25.97 241.26 215.29
RS-6 22.52 240.23 217.71

Elevation of RS-1 is approximated based on U.S.G.S. topographical
map of the area. All other wellhead elevations are referenced to
RS-1.
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. {4) DESCRIPTION OF PROJEGT
Water Well Constructlon
Cothodle Protectlon
We! |- Dostruction

Geotechnicel Investigation
General
Contemination

.4

+ {5) PROPOSED WATER WELL USE
Domestic {ndustrial irrigation

Munfclpal __  tonltorlng ¥ Other & xrp et an)

i {6) PROPOSED CONSTRUCTLON

1 Britling Method:

-Mud Rotary Alr Rotery
Coble Other

Auger W

ORILLER'S LICENSE Mo, 4ROROT )A;;mbmn_:.mc.

WELL PROJECTS .
Driil Kote Diamstor | € tn. ~

Max kmym
Caslng Olereter - LE Depth Q1+,
¥ surfoce Sen! De Number

' th 1+,
e PRLLedAEY DLE o Pronit —‘L ¥
GEQTECHHICAL PRQIJECTS

Numbor of Borlngs Mex tmum
Hole Dlometer In, Dapth 1.
© {7) ESTIMATED STARTING DATE 2

ESTIMATED COMPLETION DATE 3 {1y JRQ

(8) | hereby ngree to comply with oll regquirements of this
perm[+ and Alsmedn County Ordinance No. 73-€5.
APPLICANT 'S .o
SIGNATURE B}.@u\ MM—,.__\ Date |2 -89

BA OWALLYWD WOATLA TaLE . PEED D W hisd ASoul W XL

FOR OFFICE WSE

PERMIT NUMBER
LOCATION NUMBER

PERMIT CONDITIQONS

¢lrcled Parmlt Raquirements Apply

A. GENERAL

1. A parmit applleation should bs submitied so as -
arrive at the Zoae 7 office tlwe days prior -
proposed starting date,

2. Submlt to Zone T wlithin 60 days eofter complet!
of permitted work the original Depariment
Water Resources Water Wall Orillers Report
aquivalent for well projects, or driliing lo
snd 1ocation sketch for geotechnical projacts,

‘3, Permlit I3 vold It prolJect not begun within
deys of spproval date,

B. WATER WELLS, [NCLUDING PIEZOMETERS

1. Minimum surfece seal thickness ]s two Inches
coment grout placed by tremle,

2. Minlmum seal depth 1s 50 feet for municipal &
Industrisl wells or 20 feet for domestic, Irrig
tlon, end monitoring welis unless & lesser dep
s speclally approved, '

C. GEQTECHMNIGAL, Backfill bore hole wlth compacted cu

Tings or hoavy bentcnlite and uppér two foat with co

pacted material., In &reas of known or suspect

contaminstion, tremled cement grout shall be used
piece of compected cuttings.

. CATHORIC. FI1il hole abevo enode zone with concre
placed by tremie.

€. WELL DESTRUCTION, See attached,

Apgravod Date
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LEGEND SHEET FOR BORING LOGS

BORING LOG SYMBOLS MONITORING WELL SYMBOLS

Modified California A

Sampler (blow count) o] Concrete Seal
NN,
No Sample Recovered Bentonite Seal

First Water Encountered

<]

Sand Pack

Measured Water Level SARARRAY

CREELERERY! H

Y Native Backfill
LA W )

1edqlaly

% Slotted Section of Casing

i}

. bt . 7777
% /| CLAY % %lllfiY / % %ﬁ;{’ “ SILT

s A

]

ftitig! Clayey I Sandy 27027 Clayey
L FLFLELE SH‘IT ' : SI]_‘T SAND ,..,/.';,."/.-_/ SAND
. e Gravels & T Al Silty !
Silty oeteces] Gravel-Sand :3:2:2:2: or Clayey Bedrock
SAND 020071 Mixtures conel Gravels N
ST AT
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DEFINITION OF TERMS

USCS CLASSIFICATION FOR SOILS

PRIMARY DIVISIONS Ay SECONDARY DIVISIONS
Well graded gravels ravel-sand mixtures
GRAVELS G%%%Iﬁs GW littlg or nogfines r g ) !
8 | MORE THAN HALF OF IéESFSINrI'EHSPSH gp | Egorly graded ?ravels oxr igravel-sand
& rﬂﬂ COARGE FRACTION IS mixtures, little or no fines
dJ Yu LARGER THAN : .
3 NO.4 SIEVE SIZE ev | 8ilty gravels, gravel-sand-silt mixtures,
mg g GRAVELS non-plastic fines -
a ) WITH FINES
w Claye ravels ravel-sand-cla ixtures
EEHE ac plagtgcgfines r 2 ¥ '
< 84
5948 CLEAN sw | Well graded sands, gravelly sands, little or
me SANDS SANDS no Gines
0 g (LESS THAN
0« gEZ MORE THAN HALF OF | 5% FINES) | SP ggog%yfgggged sands, gravelly sands, little
:SE Ngs_.; SIEVE SIZE sy | 8ilty sands, sand-silt mixtures, non-plastic
(= SANDS fines
NES
WITH FI sc | Clayey sands, sand-clay mixtures, plastic
fines
Inorganic_silts and very fine sands, rock
- ML fiour, silty ?r cla E}l'r%il:!& sands or clayey
[+ i silts with slight plasticity
o By SILTS AND CLAYS X ‘ =
- O,’ﬂ cL | Inorganic clays of low to medium plasticity,
3 Eég LIOUID LIMIT IS gravelly clays, sandy clays, lean clays
N HEaR LESS THAN 50% : . :
o H Organjc silts and organic silty clays of low
oL Y Y
% n¥ plasticity
= 4H , :
q qu my | Inorganic silts, micaceous or diatomaceous
% B0V _ fine sandy or silty soils, elastic silts
s mEd SILTS AND CLAYS
Z pA CH | Inorganic clays of high plasticity, fat clays
"S5z HERSERRAR s
Organjc clays of medium to high plasticit a
£+ OH organic s%l%s gh p-as ¥s
HIGHLY ORGANIC SOILS Pt Peat and other highly organic soils




DESERT PETROLEUM STATION #793
Oakdand, CA
Data: 12-11-89
Tirme Started/Finished: 9:00/1:00 (12-12-89)
Sampling Method: Mod Cal
Rig Type: MOBILE B-61 HSA

BORING/MONITORING WELL: REAs oot 19!

Logged By: BJM

Casing Size & Type: 4" PVC

Screen Size & Type: 4" PVC; 0.020" Slots
Filter Pack: #3 Sand

Traffic Cover Elevation:

Drilling Contractor: Datum Datum/Referance:
pDEPTH | samPLE| PID | BLOWS FER WELL
#een | T | pom | HALFFOOT| DETALS |USCS SOIL DESCRIPTION AND NOTES
0 —
= CL | gi TY CLAY, BLACK, VERY DAMP, SUGHT HYDRCCARBON ODOR.
5| 110 233 |
— i
i
— e
£
= .
P CLAY, BLACK, VERY MOIST, "STICKY", SUGHT HYDROCARBON
Ml o5 | 17.22.28 %_ CLAY, BROWN, DAMP, MALLEABLE, NO HYDROCARBON ODOR.
p o
e
o5 | 14 17 21 CLAYEY SAND WITH SOME GRAVEL, GREY-TAN, FINE-MEDIUM
20 — i GRAIN, DAMP, NO HYDROCARBON ODOR.
= 12-11-89
12-12.89
w | 1113 18 SANDY CLAY WITH GRAVEL, TAN, FINE GRAIN, SAMPLER WET BUT
25— n SAMPLE IS NOT SATURATED, SLIGHT HYDROCARBON ODOR.
il 20 27 CLAYEY SAND WITH SOME GRAVEL, TAN, MEDIUM-COARSE
30 — Y GRAIN, SAMPLER WET BUT SAMPLE IS NOT SATURATED, NO
=3 HYDROGARBON ODCR.
- TD AT 31 FEET.
=7 CSG AT 30 FEET.
35 —
40 —
45 —




DESERT PETROLEUM STATION #793

Qakland, CA

Date: 12-11-89

Time Started/Finished: 11:00/10:00 {12-12-89)
Sampling Method: Mod Cal

Big Type: MOBILE B-61 HSA

BORING/MONITORING WELL: R o ' &

Logged By: BJM

Casing Size & Type: 4° PVC

Screen Size & Type: 4" PVC; 0.020" Slots
Filter Pack: #3 Sand

Traffic Cover Elavation:

Drilling Contractor: Datum Datum/Refarance:
prolbial] hrenig Wtielll beompundica SOIL DESCRIPTION AND NOTES
ﬂ_
% |l 3453 CLAY. BLACK, DAMP, NO HYDROGARBON ODOR.
5] !
SANDY CLAY WITH GRAVEL IN BOTTOM 2° OVERLAIN BY BLACK
10 — 1.5 9.13.19 CLAY. DAMP, NO HYDROCARBON ODOR.
i W17 27 24 CLAYEY SAND WITH SOME GRAVEL, TAN TO GRAY GREEN,
15— e FINE-MEDIUM GRAIN, DAMP, SEMI-CONSOLIDATED, NO
— HYDROCARBON ODOR.
o Ml27 a7 a1 SANDY CLAY WITH SOME GRAVEL, BROWN, SLIGHTLY DAMP, NO
20 — el HYDROCARBON ODOR.
— TD AT 20.5 FEET.
- CSG AT 20 FEET.
25 —
30 —
35 —
d,ﬂ s—
45 —|




' G e

Shesat 1 ol 1
DESERT PETROLEUM STATION #733 BORING/MONITORING WELL: RS-3
Qakland, CA Logged By: BJM
Date: 12-11-89 Casing Size & Type: -
Time Started/Finished: 3:15/4:00 Screen Size & Type: —
Sampling Method: Mod Cal Fitter Pack: —
Rig Typa: MOBILE B-61 HSA Traffic Cover Elevation:
Drilling Contractor: Datum DatumMRefarancs:
?,;E;ET} ST:-?LE :E_. iﬂﬁ? DEIFALILLs uscs SOIL DESCRIPTION AND NOTES
0 — W
6 334 ﬁvj CL | sILTY ClAY. BLACK, DAMP, NO HYDROCARBON ODOR.
5— ’JK'H
] ﬁ cL
10 — 2 7.8.9 SILTY CLAY, AS ABOVE.
— TD AT 10 FEET.
— BACKFILL WITH CEMENT TO 5 FEET.
] BACKFILL WITH CUTTINGS FROM 5 FEET TO SURFAGE.
15 —
20 —
25 —
30 —
35 —
40 —
45 —
=N E gz _;-E_ -




o ®-

DESERT PETROLEUM STATION #793 BORING/MONITORING WELL: i, "'
Oakland, CA Logged By: BJM '
Date: 12-12-89 Casing Size & Type: -
Time Started/Finished: 1:45/2:45 Screen Size & Type: —
Sampling Method: Mod Cal Fiiter Pack: -
Rig Type: MOBILE B-61 HSA Traffic Cover Elevation:
Drilling Contractor: Datum Datum/Referance:

DEPTH | SAMPLE | PID | BLOWS PER WELL

(FEET) INT, ppm | HALF FOOT DETAILS UsSCs SOIL DESCRIPTION AND NQTES

<

AMMMIMY

= 7

5 4 5,10, 13

CL | ciAY TAN, DAMP. MALLEABLE, NO HYDROCARBON ODOR.

CL

ABOVE.
10 a | 10,1217 CLAY, AS ABOVE

TO AT 10 FEET.
BACKFILL WITH CUTTINGS,

as

40




DESERT PETROLEUM STATION #793

Qakland, CA
Data: 12-12-89

Time Startad/Finished: 4:15/12:00 (12-13-89)

Sampling Method: Mod Cal
Rig Type: MOBILE B-61 HSA
Drilling Contractor: Datum

BORING/MONITORING WELL:RS-5 oo 1 °

Logged By: BJM

Casing Slze & Type: 4" PVC

Screan Size & Type: 4" PVC, 0.020" Siots
Filter Pack: #3 Sand

Traffic Cover Elevation:
Datum/Referance:;

&ZFEFH Eﬁ;!:.I:LE ::g iﬂ“ﬁgg‘? uscs SOIL DESCRIPTION AND NOTES
ﬂ -
. oL | SILTYCLAY BLACK AND TAN MOTTLED, DAMP, NG
5— 2 4.8 HYDROCARBON ODOR.
: SANDY CLAY, TAN, FINE-COARSE GRAIN, DAMP, NO
10 — 9. 11,15 ML | HYDROCARBON ODOR.
] :
s » — ; oL | CLAY.DARK BROWN, DAMP, NO HYDROCARBON ODOR.
_ gg
s . 12-12-89
— 12-13-89
St O oL | SILTYCLAY, BLACK AND TAN MOTTLED, CORESIVE, DAMP, NO
20 — s HYDROGARBON ODOR.
. e | 778 W | SLAYEY SAND TAN. MEDIUM COARSE GRAIN, DAWP. NO
Bl : —_ | HYDROCARBON ODOR.
il sc
66 | 17.%.40 CLAYEY SAND, AS ABOVE OVERLAIN BY A VERY COHESIVE SANDY
30 — ¥ CLAY -SUGHT HYDROCARBON ODOR.
oL
st | 17 24 3 SILTY CLAY. TAN, SAMPLER WET BUT SAMPLE NOT SATURATED.
35— Sl SUGHT HYDROCARBON ODOR.
— e
_ .
- oL
o | 121927 | SANDY CLAY WITH SOME GRAVEL OVERLAIN BY CLAY, TAN,
40 — - DAMP, SLUIGHT HYDROCARBON ODOR.
e TD AT 40 FEET.
. CSG AT 39 FEET.
45 —

:

1]
i
Iy
[-.]

.|
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DESERT PETROLEUM STATION #793

Qakland, CA

Date: 12-13-89

Time Started/Finished: 1:15/4:45
Sampling Method: Mod Cal

Rig Type: MOBILE B-61 HSA
Drilling Contractor: Datum

BORING/MONITORING WELL=RS oot t ol

Logged By: BJM

Casing Size & Type: 4" PVC

Screen Size & Type: 4" PVC; 0.020" Slots
Filter Pack: #3 Sand

Traffic Cover Elevation:
Daturm/Referance:;

Uscs

SOIL DESCRIPTION AND NOTES

DEFTH | SAMPLE | PID | BLOWS PER WELL
(FEET) INT. ppm | HALF FOOT DETAILS

i

5; 1 4.7.7

10 ; 15 | 4,57

15 ; 2 9,9,13

Eu; 6 9, 18, 21

25 ; 2 12, 23,32

20 ; 4 18, 29, 37

a5 ; 18 17,19, 27

4

E

SILTY CLAY, DARK BROWN TO TAN, DAMP, SLIGHT HYDRCCARBON
QDOR.

SILTY CLAY, AS ABOVE, NO HYDROCARBON ODOR.

SANDY CLAY WITH SOME GRAVEL, TAN, DAMP, COHESIVE, NO
HYDROCAREBON QDOR.

SILTY CLAY WITH SOME FINE GRAINED SAND, TAN, DAMP, SUGHT
HYOROCARBON ODOR.

SILYY SAND, TAN, FINE-COARSE GRAIN, WET, SLIGHT
HYDROCARBON ODOR.

CLAY. TAN, DAMP, VERY MALLEABLE, NO HYDROCARBON ODOR.

SILTY CLAY. TAN, DAMP, NO HYDROCARBON ODOR.

TD AT 35 FEET.
CSG AT 34 FEET.

E

.ii'u]

Iy
iml

|




DESCRIPTION OF BORING TECHNIQUES AND SAMPLING PROCEDURES

Under the supervision of a Remediation Service Int'l - (RSI)
geclogist, the soil borings are advanced using a truck mounted
hollow-stem auger. Each auger flight is 5 feet in length with an
inner diameter of 3.5 inches and an outer diameter of 8 inches.

A pilot assembly, in conjunction with the auger head which is
fitted with cutting blades, helps advance the auger through the
soil and prevents solids from entering the hollow-stem portion

of the auger. The hollow auger acts as a "temporary casing"”
preventing collapse of the borehole wall. Soil cuttings are
carried up to the surface via the auger flights.

When the desired sample depth is reached, the drill bit and
center plug are removed from the auger stem and replaced with

a Modified California Split Spoon sampler. Usually, sampling

is done at the end of each 5 foot auger flight. The sampler
consists of an outer 12 to 18 inch long "split barrel" sampler

in which a thin-walled set of rings is inserted. These rings are
brass or stainless steel cylinders, each 2.0 to 3.25 inches in
diameter and 3 to 6 inches long.

A 140 pound hammer is used to drive the sampler into the
formation below the bottom of the auger flight, thereby filling
all of the sampling rings with soil. This method allows for
collection of an undisturbed soil sample, preventing introduction
of overburden soil by the drilling process. The number of

hammer blows (blows per foot, BPF) to advance the sampler a given
distance is recorded on the boring log. This gives an indication
of the amount of force required to recover the sample.

After retrieving and dismantling the sampler, 'all the thin tube
rings are removed. The bottom ring is immediately sealed for
laboratory analysis by covering both ends with teflon sheeting,
plastic caps and securing the caps with tape. If some of the
soil in the bottom ring has fallen out or appears to have been
disturbed during the recovery operation, the second to last ring
is used. This ring is labeled and placed in an ice chest for
cold storage pending transportation to the laboratory. This
packaging protocol is designed to prevent loss of volatiles
from the soil sample, and to prevent any cross contamination.
Standard chain of custody procedures are followed for all
samples.

Soil from the second ring is used for field analysis of possible
hydrocarbon contamination. The sample is placed in a Ziploc

bag, sealed and allowed to volatilize for a HNU Photoionization
Analyzer (PID) measurement. A head-space measurement is taken by
breaking the seal just enough to insert the probe. The highest
reading is recorded. However, if the reading stabilizes at a
significantly different level, this also is noted. The PID has a
detection range from 0.1 ppm to 2000 ppm for hydrocarbon vapors,
when calibrated with a benzene standard.



Soils in the remaining rings are used for the field descriptions.
The field data includes a written soils description, the Unified
Soil Classification code, and any notable odors, staining or
contamination. Also recorded are unusual drilling conditions,
equipment malfunctions or other observations of field conditions
for future reference. All data are included on the boring logs.

An alternative method to the use of brass rings is glass jars' for
sample collection. This methoed still utilizes the split spoon
sampler, but no brass rings are inserted. Instead, soil from the
base of the sampler is encapsulated in a glass jar. The jar is
then treated in the same manner as soil samples in brass rings.
The remaining soil in the sampler is used for field analysis and
description.

To prevent any cross - contamination, the augers are steam
cleaned prior to drilling each boring. The split spcon sampler
is cleaned using a three step process commonly referred to as a
"three bucket wash". This consist of first a trisodium phosphate
wash, followed by a tap water rinse and finally a deionized water
rinse. This process is completed between each sample run.

All cuttings and excess sample material recovered during the
drilling operations are placed in 55 gallen DOT hazardous waste
drums pending laboratory analysis results. Proper disposal is
the client's responsibility.



SUBSURFACE COVER

BOLTED TRAFFIC COVER

/-——GROUND SURFACE

PVC CAP

= CEMENT

) _CEMENT OR CEMENT - BENTONITE MIX GROUT

DEPTH VARIES

1

2 FEET | MINIMUM

2 FEET | MINIMUM

UNSLOTTED PVC CASING
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—_
——

SLOTTED PVC CASING OR SCREEN

SAND PACK

| FOOT | MINIMUM

THREADED OR SCREW MOQUNTED END CAP

3 3/4"

NO SCALE
TYPICAL ONLY

TOTAL DEPTH

TYPICAL MONITORING WELL
CONSTRUCTION
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HI"
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SAMPLING PR&:DURES FOR GROUNDWATER MOQTORING WELLS

1. Survey to top of casing from on site reference point
for all wells if not-already done.

2. Put down new polyethelyene sheeting arodnd well, -
Designate a "clean" area for decontaminated equipment
and a "dirty" area for equipment already used.

3. Measure depth to water and depth to product 1f present.
Measure total depth of well with tape. If free product
is present, collect sample with interface sampler -
place in vial, label, store.

4. ‘Bail 4-5 casing volumes of water with PVC bailer (.163
gallons per fcot of depth for 2" wells, .653 gallons
per foot with 4" well) discharge into plastic drum.
When finished place bziler on "dirty " area to await
decontamination procedure. .If water is turbid,
continue kailing until clean.

5. Put on surgical gloves and attach new, clean cord to
sampling bailex.

6. Rinse sampling bailer and a few feet of the cord with
distilled water. Collect sample by lowering bailer
inteo well. Discharge into wial and £ill to
overflowing. Seal vial, label, place in plastic jar
with carbon, seal wiith security tape, and store in
small ice chest.

7. Secure well and cover.

8. Complete Field Data Sheet and pertinent data on chain
of custedy sheeat.

9. Deccntanminate water level proke and bailers or pumps
with 3 bucket wash and place in clean poly bag.

10. Discard poly sheeting, bailer cords, and gloves.

Sample from the cleznest excecited well first to the most
contaminated well last.

When sample is withdrawn, be aware cf any smcke, wvapors,
etc... from running engines, etc... that may contaminate the
sample. Take at least one field blank per station. This is
done by pouring labcratorv-grovided distilled water into a
sample vial at the sampling site.




. - GROUNDWATER SAMPLE .

FIELD IOG
PROJECT NAME (£ 43 B SAMPLE:
IOCATION WELL
WELL NUMBER “‘"’ ~ SURFACE WATER
- - SEEP

SAMPLER LT OTHER (DESCRIBE)

DATE OF SAMPLING [2—ALLS

WEATHER CONDITIONS al
DEPTH TO FREE PRODUCT ="
DEPTH TO WATER 2Yf 25

DATUM ELEVATION(msl)
GROUNDWATER ELEVATION (msl)
TOTAL WELL DEPTH S

WATER LEVEL MEASURING EQUIDPMENT ,njlfmﬂ pmbf,
1

FREE. PRODUCT LEVEL MEASURING EQUIPMENT ¢

" EVACUATION EQUIPMENT €\V7' ., Bl

GALLONS TO BE EVACUATED (4 casing vols.)_|&A

TIME OF EVACUATION START . FINISH g&:z
TOTAL GALLONS EVACUATED ey /f_:f‘"’ _{ 7
i

SAMPLING EQUIPMENT -,Lﬂﬂ{am bd_z'[(’/‘

SAMPLING TIME START ld'[ﬁ— FINISH (WM Z/).

SAMPLING RATE (ml/min.)
APPEARANCE OF SAMPLE s’{;ﬂh—H\/ /\[()[Ld\j

FIELD OBSERVATIONS AND/OR PROBLEMS ENCOUNTERED

EQUIPMENT DECONTAMINATION _ =5 by EA qifsh

SAMPLES HAND CARRIED/SHIPPED on_7-14-59 . ar jIZ5Y&
o (date) (time)
VIA_EXOIZES CALCITY T0_Sy¢ Mnar
(carrler and shlpper's number) laboratory

FOR ANALYSIS oF _“Jf41 (9@) BIYE



GROUNDWATER SAMPLE

FIELD LOG
proJECT NAME_[DOf 93 S SAMPLE:
LOCATION V2 K 14y : WELL
WELL NUMBER £5- ' . _ SURFACE WATER
- |  SEEP :
saMpLER__ S TH ) OTHER (DESCRIBE)

DATE OF SAMPLING’ (7-—«[(4’54

WEATHER connxmorxsmmd_cgo /

DEPTH TO FREE PRODUCT
DEPTH TO WATER ~ & Y7
DATUM ELEVATION(msl)
GROUNDWATER ELEVATION (msl)
TOTAL WELL DEPTH_ &) °

_ WATER LEVEL MEASURING EQUIPMENTM&‘
- ' rs

FREE PRODUCT LEVEL MEASURING EQUIPMENT

EVACUATION EQUIPMENT 4?VQC/' bﬂﬁd(ﬁf-

GALLONS TO BE EVACUATED (4 casing vols.) 51"

TIME OF EVACUATION START P-4  FINISH
TOTAL GALLONS EVACUATED =3

SAMPLING EQUIPMENT -h.@ﬂ/ an__ bailer

SAMPLING TIME START JA'H(0  FINIsH_JOYS.

SAMPLING RATE (ml/min.)
APFEARANCE OF SAMPLE -:;ha}').Hu /“jA{LAu

FIELD OBSERVATIONS AND/OR PROBLEMS ENCOUNTERED

EQUIPMENT DECONTAMINATION _ < pul KA+ (iGSh

SAMPLES HAND. CARRIED/SHIPPED ON__ [ 7454 . ar (7'YA
(date) ' (time)
VIA PW@’]‘AH{J:"/ TO ‘S]LR"/)AJ’“
(carrler and shipper's number) laboratory

FOR ANALYSIS OF T4 @/JS:) BT XE



. . GROUNDWATER SAMPLE .

FIELD LOG
PROJECT NAME__(DF 34935 o SAMPLE:
rocarzon A4 Elgrd - WELL, _—
WELL NUMBER K —{p ' _ SURFACE WATER
. - SEEP

samprLEr__ ST/} OTHER (DESCRIBE)

DATE OF SAMPLING_ | Z={{-%9 .

WEATHER CONDITIONS !
DEPTH TO FREE PRODUCT
DEPTH TO WATER 7. 5.7,
DATUM ELEVATION (msl)
GROUNDWATER ELEVATION (msl)
TOTAL WELL DEPTH__ 35

WATER LEVEL MEASURING EQUIPMENT_LC'H_‘KMZ)

FREE PRODUCT LEVEL MEASURING EQUIPMENT _“/ 2
EVACUATION EQUIPMENT 211 b/Aler '

GALLONS TO BE EVACUATED (4 casing vols.)_ 3%

TIME OF EVACUATION START j:.l 5 FINISH 5:'.5(2
TOTAL GALLONS EVACUATED ArV /A4 (5
7,

SAMPLING EQUIPMENT A ar bAdler
SAMPLING TIME START ). 25 FINISH IQ'B( ) .

SAMPLING RATE (ml/min.)
APPEARANCE OF SAMPLE_ 24~

FIELD OBSERVATIONS AND/OR PROBLEMS ENCOUNTERED

EQUIPMENT DECONTAMINATION __ 5 pH/i/ WAt iy ;(;‘514

SAMPLES HAND CARRIED/SHIPPED ON '/Z-’f(-ﬁ‘éﬁ _ar_2.UA
- (date) : (time)
VIA_ONRIPES W ICL To_SLpCIN
(carrfer and shipper's number) laboratory

FOR ANALYSIS OF "I”P-{—f—’_/g@ BTLE



SUPERIOR ANALYTICAL LABORATORY, INC.
1385 Farrax ST, STE. D. * San Francisco, Ca 94124 + Prone (415) 647-2081

CERTIFICATE O F ANALYSI S.

LABORATORY NO.: 51478 DATE RECEIVED: 12/14/89
CLIENT: REMEDIATION SERVICE, INT’L DATE REPORTED: 12/22/89
CLIENT JOB NQ.: N/A

ANALYSIS FOR TOTAL PETROLEUM HYDRCCARBONS
by Modified EPA SW-846 Method 5030 and 8015

LARB Concentration {mg/kg)
# Sample Identification Gasoline Ranhge
4 R&-1:20’ 12/11/89 ND<1
5 RS-1;25' 12/12/89 1
6 RS-1:30' 12/12/89 ND<

10 RS-2;20" 12/11/89 ND < 1
11 RS-5; &’ 12/11/8¢ ND< 3

12 RS-2;10° 12/11/89 NC < 1
13 RS-4,; &' 12/12/89 50

14 RS-4;10" 12/12/89 8

18 RE-E,20" t2/15/89 530

14 RE-5;25" 12/13/89 4

22 R3-5:40" 12/12/8a¢9 1

26 RS-6.20" 12/13/89 ND<

27 RS-6;28 12/12/89 ND< 1

29 R3-6;Z28" 12/13,/89 ND<1

ae S5B-1; 12/14/89 13

31 ZE-2; 12/14/89 270

32 RS-1; 12/14/89 19

33 RS-5: 12/14/89 57

34 R:S-¢&; 12/14/89 11

{(mg/L} / (mg/kg) - parts per million (ppm)

Minimum Detection Limit for Gascline in Soil: 1mg/kg
Minmimum Detection Limit for Gasoline in Water:C.img/L

QAQC Summary:
Daily Standard run at 2mg/L: RPD Gasoline = <i5%

MS/MSD Average Recovery = $5%: Duplicats RPD = 5%

kard Srna, Ph.D.

!
o 7 pon)
Lkboratory {Director

OUTSTANDING QUALITY AND SERVICE



SUPERIOR ANALYTICAL LLABORATORY, INC.
1385 Fairrax St. STe. D. - San Francisco. Ca 94124 « PHoNE (415) 647-2081

CERTIFICATE

LABORATORY NC.: 51478
CLIENT: REMEDIATION SERVICE,
CLIENT JOB NO.: N/A

INT

L

e
L

F

ANALYSIS

DATE RECEIVED:
DATE REPORTED:

ANALYSIS FOR TOTAL PERTRCLEUM HYDROCARBONS
ty Modified EPA SW-846 Method 8015

LAB
# Sample Identification
1 RS-1: 8’ 12/11/8%
2 RS-1;1C’ 12/11/89
3 R5-1;15"° 12/11/89
7 Rs-2; " 12/11/
& RS—2;10' 12’1"89
= RE-2;15 12/11/89
15 RS~5; &' 12/12/89
16 RS-5;10" 12/12/89
17 RE~-5;158" 12/12/8%
20 RS-5;20" 12/13/8%
21 RS5-5;35" 12/12/8%
20 R“—o, 5" 12/15/29
ol RE-€,1G" 12/13/89
2L RS—E,TS’ 12/12/89
28 RE-€, 30" 12/13/8¢
mg/kg - parts per miilion {(ppm)
Minimum Detection Limit for Gascl
Minimum Setection Limit for Gascl
QAQC Summary :
Caily andard run at Zmg/L:
MS/MSD verage Recovery =106%:

RED

in 3c1:
Water:

i

Zasoline
Duplicate RPD

12/14/89
12/22/89

Concentration (mg/kg)
Gasoline Range

16

[}
o}

ND<
ND<1
11

ND< 1
ND<1
NG <1
NG <1
1600
ND<1
ND<1
NDd
ND <1
NE<

1mg,/ kg
img/L

=2%
=0%

Richard, Srng, Fh

S

LD

[ 3L

Labofatory Director
QUTSTANDING QUALITY AND SERVICE



SUPERIOR ANALYTICAL LABORATORY, INC.
1385 Fairrax St, Ste. D. * San Francisco, Ca 94124 « Prone (415) 647-2081

CERTIFICATE 0 F ANALY SIS,

DATE RECEIVED: 12/14/89

LABORATORY NO.: 51478
DATE REPORTED: 12/22/89

CLIENT: REMEDIATION SERVICE, INT’L
CLIENT JOB NO.: N/A

ANALYSIS FOR BENZENE, TOLUENE, ETHYL BENZENE & XYLENES
by EPA SW-846 Methods 5030 and 8020

Concentration(ug/kg)
LAB Ethyl
# Sample Identification Benzene Toluene Benzene Xylernes

4 RS-1;2C0" 12/11/88 ND<3 8 ND<3 NE<3
5 RS-1;25° 12/12/89% 56 120 41 130

& RS-1;30" 12/12/89 ND<3 12 NE< 3 NB<3
10 RS-2;20" 12/11/89 ND<3 17 NE<3 ND<3
11 RS-3, &' 12/11/89 ND<3 3 NG<3 g

12 RS-3;10° 12/11/89 ND< 3 20 ND<3 ND<3
12 RS-4; 5’ 12/12/89 780 3400 740 4100
14 RS—-4,107 12/12/88 250 940 170 320
18 8-5;207 12/13/89 1500 8400 3300 22000
13 RS-5;25" 12/13/89 700 420 58 260
2z R5-5;40" 12/13/89 26 69 9 3
Z6 RS-6;2C6" 12/13/89 17 7 ND<3 15
27 RE-6;257 12/13/89 9 11 ND<3 ND<3
23 RS-6;35" 12/13/8¢9 5 7 ND<3 &
3 s5B-1; 12/14/39 4860 3600 1000 7600
31 sB-Z; 12/14/89 1100 13000 4400 29000
G RS-1,; 12/14/89 2600 2700 200 1200
3z RE-E; 12/14/89 3100 4300 670 3400
24 R&-€; 12/14/89 1400 1700 160 860

(ug/L} / (ug/kg) - parts per billicn {(ppb)

Minimum Detection Limit in Scil: 3.Jug/kg
Minimum Detection Limit in Water:0.2ug,/L

QAQC Summary :

Daily Standard run at 20ug/L: RPD = {15%
ME/MSDC Average Recovery = 92% Cupticate RPD = 3%

OUTSTANDING QUALITY AND SERVICE
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SUPERIOR ANALYTICAL LLABORATORY, INC.

1385 Farrax ST, ST, D. « San Francisco, Ca 94124 - PHone (415) 647-2081

CERTIFICATE o F

ANALY SIS
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] 01 o3 o4 + _
2 0z 2 1 1 4
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4 04 100 P10 6 z0
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& 06 ND<Q.2 ND<DL3 NB<0.3 0.2
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GAS2C Zammary s
~aily standards run at 20 ug/L; RFC = 15%
12 /MST: Average Recovery = £9%: Duplicate RFD = (9%

chard Zrna, Bl
25522:%L¢¢4¢//f;?2?7 )
Laboratory ac*:f

QUTSTANDING QUALITY AND SERVICE
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EQUIPMENT OPERATION AND PROCESS DESCRIPTION

The following is a description of the operation of the RSI

S.A.V.E. System. The concepts behind this system are "thermal
vacuum spray aeration" and "compressive thermal oxidation". Both
of these are well proven concepts. Spray aeration has been

proven effective on both large and small scales for the
‘separation of dissolved hydrocarbons and water. The technology
for the control of internal combustion engine emissions by wusing
a catalytic converter has also been effectively demonstrated.

The S.A.V.E. System is a blending of three separate types of
remediation which is more efficient than the three systems alone.
The three systems are as follows:

1. Vapor extraction from soil

2. Spray aeration treatment of ground water

3. Thermal oxidation using an engine for combusting
hydrecarbon~laden vapors and a catalytic converter
to control the exhaust.

The soil vapor extraction system consists of a vacuum pump driven
by the internal combustion engine. The vacuum on the well causes
the hydrocarbons to volatilize and flow with the air into the

well, up to the vacuum pump, and then to the engine for treatment
before discharge.

Ground water contamination 1is remediated by use of a spray
aerator. Spray aeration works on the same principle as an air
stripper. In an air stripper, air 1s moved qgquickly over the
surface of the hydrocarbon-laden water in order to volatilize the
hydrocarboeons. In spray aeratiocn, hydrocarbon laden water
droplets move guickly through the air causing the hydrocarbons to
volatilize. However, in the spray aerator there 1is no packing to
foul or replace. To ensure sufficient hydrocarbon removal, the
water is recirculated through a second set of spray nozzles,. In
this part of the system, watsr~hydrocarbon separation is enhanced
by koth wvacuum and heat; by lowering the pressure, the
temperature at which the hydrocarbons vaporize drops. Increasing
the temperature further dincreases the potential for the
hydrocarbons to vaporize. The R31 spray aerator takes advantage
of both of these principles by spraying heated water in a wacuum.
The engine provides the energy sourcs for heating the water.

At an assumed recovery rate of 10 gpm total and a circulating
rate through the system of 100 gpm there will be an average of 20
c7cles through the system before discharge. An 80% - 90%
reductien in contaminants per cycle is the normal achieved rate,
resulting in final removal rates approaching 100%.

As the water level rises from the infliux cf water from the wells,
a fioat will trigger a discharge of an equal amount of remediated
wacter. The level of contaminant reduction will e determined by
sampling water inputs and discharges from the egquipment.




\‘Discharge water w!!! then be passed through activated charceal
for final polishing before discharge.

Hydrocarbons extracted from the water in the spray aerator are
combined with the wvapors drawn out of the wells. The combined
vapors are fed directly to the intake of the engine and after
combustion in the engine, the exhaust 1is passed through a
catalytic converter to ensure complete combustion.

The entire system is under vacuum until vapors enter the
cylinders of the engine for combustion, so any possible leaks of
the seals or connections are into the system, resulting in no
loss of hydrocarbons to the atmosphere. If there 1is no
combustion, the engine stops running. Since the engine 1is the
power source for all other eguipment, all systems stop when the
engine stops, thereby preventing any uncontrolled releases. In
addition, the engine will have shut off devices triggered by low
oil pressure, loss of vacuum, or engine overheat.

A formal health and safety plan will be prepared for operation of
the S.A.V.E. System. To provide for safe and secure operation of

this equipment, the following safety elements have been designed
into the system:

1. The engine has automatic features which will turn the
entire system off under any of the following condlitions:

a. Engine overheating

b. Recirculating pump pressure dropping below normal
range

¢. Engine oil pressure dropping below normal range.

2. The vacuum type fuel pump is mechanically driven by the
engine: this ensures that when the engine stops running,
all fuel pumping also ceases.

3. The hoses connecting the wells to the equipment will run
underground through piping.

4. All equipment, including the fuel tank, shall be enclosed

in a fenced compound, including a fence cover over the
top to prevent any tampering with the equipment.
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SYSTEM
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Aeration
Vacuum
Extraction

Security

r"*‘it,'sccunw is lm&
> compact sv,fstem t;an \ be full',r
- enclosed by security fencing
‘with all laterals to wells
placed underground.

RSI's engineered and designed S.AV.E. system is a cost-effective solution
for the separation and destruction of hydrocarbons from contaminated soils
and groundwater.

This self contained system is ideally suited for use with monitoring wells at service
stations. Designed for ease of installation, operation and maintenance. The
system is compact and mobile. It does not need an outside source of power and
operates with minimal attendance. A system of gauges and automatic shut-offs
prevent engine burnout or needless operation. Negative vapor pressure on the
system prevents leakage to atmosphere at valves and connections. '

Operation SPRAY AERATION IC ENGINE
TANK |

.ll'lliﬁlillllliilillll.

Draws water and vapors
from monitoring wells.

Separates hydrocarbons
from water by volatiliza-
tion in the spray aeration
tank.

Burns up hydrocarbons
from water and soil in a
small internal combus-
tion engine with cata-
lytic converter.
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For Additional Information Please Contact:

E = _= E REMEDIATION SERVICE, INT'L
P.0. Box 1601 Oxnard, CA 93032 {805) 644-5892 FAX (805) 654-0720



VAPOR SAMPLING PROTOCOL

EQUIPMENT

1. Vacuum chamber with fittings.

-

2. 2 liter tedlar bags with valves attached.
3. Two sets of hoses {1 exhaust, 1 intake).
4. Vacuum pump to connect to chamber.

Sampling ports on the equipment consist of female spring
loaded quick connect/disconnect fittings. These mate with
male fittings on the hoses. The fittings are self sealing
and provide complete integrity from sample port to tedlar
bag.

PROCEDURE

Samples are cecllected by placing a tedlar bag in the vacuum
chamber and connecting it to a port on the chamber with a
short length of hose. The sample hose is purged with clean
air, then connected to the sample port and to the chamber.
Using the vacuum pump, air is evacuated from the chamber and
vapors are drawn into the tedlar bag. Once the bag is full,
the vacuum is released and the bag is allowed to purge back
to the source. This procedure is repeated except that when
the bag is full it is now sealed before releasing the
vacuum.

Subseguent samples are taken using the same procedure. A
fresh hose is fitted prior to taking exhaust samples and new
hoses are used for each different site. Intake and exhaust
samples are kept cool in separate storage containers prior
to, and during, transportation to a laboratory for analysis.
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