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August 30, 1991
PRO# 675.91 .

Ms. Marcelina Bell

Contracting Officer

U.S. Veteran’s Administration Medical Center
4951 Arroyo Road

Livermore, CA 94550

Dear Ms. Bell:

Attached 1s a cost estimate for the quarterly sampling and appropriate report for the
monitoring wells at the Livermore Veteran’s Administration Medical Center Fire Station.
The estimate is for one (1) event. Regulatory agencies generally require a minimum of four
(4) to complete a hydrologic cycle.

The estimate is based upon the assumption that the wells are positioned so that they
conform to the Tri-Regional Board’s "Staff Recommendations” document. If it becomes
necessary to install an additional well or wells we will submit a report explaining the rational
and include an estimate.

We are pleased to be of service to you. If you have any questions or wish to discuss the
estimate, please call us at (800) 447-0171.

Sincerely,

Harold J. Slavik Jr. Dr. Stard L. Kiemetson, Ph.D., P.E.
Senior Geologist ice President
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140 West Industrial Way Ofc (707) 745-0171
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DAVID J, KEARS, Agency Dlrector

- DEPARTMENT OF ENVIRONMENTAL HEALTH
March 27, 18351 Hazardous Materials Pragram
80 Swan Way, Rm. 200
Qakland, CA 94521
Ms., Marcslina Bell (418)
U.S. Veterans Administration Medical Canter
4951 Arroyo Rd.
Livermoers, CA 84550

Re: 599/90¢C V595C-473/599C04011, groundyatar aggsessnent and seil
trsataent at USVA Maedical Ceanter, Livermera

Dear Ms, Ball:

Thank you for submitting the Augeas Corp. Source Removal Report dated
February 14, 1991, This office has completed its reviaw of the

report, and concur with the approach presentad for soil treatment,
Eowever, in order for the USVA to rause the excavated soil on-site
following remediation, oil & ¢rease and TPHE=diesel levels in this (ji>
s0ll must be reduced to 50 Ppm and 10 ppm, respectively, or to the
analytical method detection limit in each case, whichever is lover.

It is acceptable for the USVA to leave the small amount of
contaminated soil beneath the fira station in place, as long as there <§€>
is a monitoering well directly downgradient of this area to detect any
groundwater degradation that might result frem this soil. Acceording

to the Augeas report, MwW-1l would appear to meet this regquirement.

However, should the direction of groundwater flow in this area change
significantly, one or mers additienal monitoring wells may have to be
installed.

Pleasa be sure that this offics and the Regional Water Quality
Control Board in Qakland ars apprised in a timely manner of work
performed at the site or work intended *o be performed. If you have
any questions about thisg letter, please contact the undersigned at
271=-4320,

Sincersly,

Y . oy

Gil wistay
Hazardous Materials Specialist

cC: Kent Murray, Augeas Corp. (2252 Fort Point Dr., Gold River, ¢a
55670)
Howard Hatayama, DOHS
Lester Feldman, San Francisco Bay RWQCB
Rifat Shahid, Asst. Agency Director, Environmental Health
files
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1 SUMMARY

Augeas Corporation was retained by the Department of Veterans Affairs to assess specific
environmental concerns associated with the leakage of fuel oil from two 12,000 gallon
underground storage tanks. The 12,000 gallon storage tanks were excavated and removed
from the VA Medical Center located at 4951 Arroyo Road in Livermore, California between
November 5 and 16, 1990 in accordance with Alameda County procedures for tank
abandonment. According to the facility’s records, the tanks were used to store No. 5 fuel
oil. Although Department records indicate that the tanks have not been used since
approximately 1963, leakage from the tanks has led to contamination of the subsurface soils
and groundwater beneath the site. No inventory records were available for review to
determine the approximate volume of material which has leaked.

The VA Medical Center consists of approximately 118 acres in Township 3 and 4 South,
Range 2 East, located in the eastern part of Alameda County. The facility was originally
built in 1923, and is currently owned by the United States Federal Government, Department
of Veterans Affairs. Figure 1 is a location map of the facility, the Medical Center is
approximately five miles south of the central business district of Livermore. Figure 2 is a
topographic map of the site vicinity showing the relationship of the Medical Center to the
foothills south and east of the facility and Arroyo Valle the major local drainage located one
mile to the east. Figure 3 is a plot plan of the facility which shows the location of ancillary
buildings, asphalt or concrete cover, and the location of former underground fuel storage
tanks. A Tank Excavation Report and Proposed Corrective Action Plan was prepared by
Augeas Corporation and forwarded to the Alameda County Health Care Services Agency
in November, 1990. )

Due to the nature and depth of the contamination, immediate source removal was
recommended by Augeas Corporation and initiated by Semco, an excavation and licensed
tank removal company under contract with the Department of Veterans Affairs. Following
a brief assessment of the vertical and areal extent of contamination (Figure 4),
approximately 4,000 yd® of soil was excavated and stored on-site. The contaminated soil is
to be treated on-site by biological means.



The zone of contaminated soil varied from 12 to 15 feet below the surface and extended to
a maximum depth of 25 feet. The depth to groundwater varied during the excavation
activities, but was initially encountered at a depth of 15 feet. To facilitate the excavation of
contaminated soil below the water table, a temporary groundwater extraction well was
installed and approximately 20,000 gallons of marginally contaminated water was removed.

Initial hydrocarbon concentrations in the soil following tank removal included 9,000 mg/Kg
of oil and grease and 3,700 mg/Kg of diesel. The complex site geology, and clay-rich nature
of the soil at a depth of 25 feet precluded the deeper migration of the fuel oil despite
periodic lowering of the water table during dry years. The relatively high viscosity of the fuel
also prevented the contamination from spreading away from the actual tank excavation area.
In addition, the nature of the fuel ie., the high molecular weight of the respective
hydrocarbon compounds present, also prevented large-scale dissolution of the oil once it
came into contact with the water table. The limited areal extent of contamination, caused
by the adsorption tendency of the fuel, enabled the soil to be readily excavated and removed
for eventual treatment. The immediate removal of contaminated soil and concurrent
withdrawal of visible product floating on the groundwater surface is expected to lessen the
potential impact on groundwater quality at the site,

Approximately 20 soil samples were collected from the walls and base of the excavation as
verification that most contamination had been removed. Initial soil samples were submitted
for chemical analysis on a rush basis to determine whether all contamination had been
removed. Additional soil removal tock place in several areas of the excavation following the
initial round of sampling to ensure that as much of the contaminated soil as possible had
been removed. However, due to the magnitude of the excavation and its proximity to the
Medical Center’s fire station, it was decided to leave in-place a thin zone of contamination
which extended under the building (Figure 5). The locations of the soil samples collected
to verify the removal of the contaminated soil are shown in Figure 5.

Groundwater extracted during the dewatering activities was contained and stored on-site.
The initial concentration of free floating hydrocarbon constituents in the water (0.28 mg/L),
declined to non-detectable levels (in the excavation) once the contaminated soil had been
removed. Only minor aromatic constituents were detected in any of the water samples
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collected either during dewatering activities or following source removal. The low aqueous
solubility of the fuel oil coupled with a low percentage of aromatic compounds initially
present fuel suggest that dissolution of the oil will not be an important factor affecting
groundwater quality.

Although it is expected that the extraction of groundwater from the immediate vicinity of
the excavation has eliminated the primary concern of groundwater contamination, Augeas
Corporation has proposed a full site hydrogeologic monitoring study to ensure that
groundwater quality will not continue to be degraded. To this end, three groundwater
monitoring wells have been installed near the excavation to evaluate both initial conditions
up-gradient of the former tanks, as well as down-gradient of the excavation. These wells
were injtially developed and sampled following the excavation backfill and compaction
activities. These analytical results will be presented in a separate report which will
summarize information on groundwater elevation and movement and will recommend
additional work necessary to fully evaluate groundwater concerns at the VA Medical facility.

Specific work performed during this phase of investigation included:

1. Preparation of a Tank Removal Report and a Proposed Corrective Action Plan, and
subsequent approval of the plan by the Alameda County Health Care Services
Agency.

2. Drilling of 16 soil borings to determine the lateral and vertical extent of soil

contamination.

3. Screening of collected soil samples in the borings both visually and with a
photoionization detector (PID) to determine the vertical extent of contamination.

4.  The excavation of over 4,000 yd® of soil including the removal of approximately 2,000
yd® of relatively clean soil to enable the excavation of the underlying contaminated

soil.

5. Installation of a groundwater extraction sump and the collection of water samples.
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The stockpiling on-site of 4,000 yd® of contaminated soil.

The collection of 20 soil samples from the walls and floor of the excavation to verify
that source removal had been completed.

Analysis of water samples for benzene, toluene, total xylenes and ethylbenzene
(BTXE), which are minor constituents of diesel, and total petroleum hydrocarbon
(TPH) products in the diesel range. Analysis of soil samples for BTXE, cil and
grease and TPH-diesel.

The collection of soil samples from near the base of the excavation for a particle size
analysis (ASTM Method 422). '

Completion of a Bay Area Air Pollution Control District Application for the on-site
aeration of soil.

Installation, development and sampling of three groundwater monitoring wells.

Preparation of this report.

The 12,000 gallons of groundwater extracted from the excavation during the dewatering
process will be used during the back-filling process to facilitate compaction. Although this
water initially contained low levels of dissolved ethyl benzene, this hydrocarbon constituent
has been degraded by biodegradation to below detection levels. The use of this contained
water during the back-filling process is a desirable alternative to the use of 12,000 gallons
of freshwater, particularly at a time when water conservation in Alameda County is being
stressed. e



2 CONCLUSIONS AND RECOMMENDATIONS

Based on the work completed during this investigation, the following conclusions were

developed:

1. An undetermined amount of No. 5 fuel oil has been allowed to seep down through
the vadose zone soils from two 12,000 gallon underground fuel storage tanks. The
tanks were excavated and removed in November, 1990. The tanks were quite
deteriorated and showed obvious signs of leakage.

2. The downward leaching of the fuel oil leaked from the tanks has reached the water
table at a depth of 15 feet, and has locally contaminated the groundwater beneath

the site.

3. The chemical nature of the aliphatic hydrocarbon compounds present and the lower
percentage of aromatic compounds found in the high viscosity fuel oil suggests that
contamination of soil by adsorption was the dominant contamination process. Due
to the low aqueous solubility of the fuel oil, dissolution is not considered to be an
important factor. As a result, groundwater quality should not significantly be
degraded.

4.  Although the areal extent of the groundwater contamination is believed to be minor
and limited to the areal extent of the soil contamination, it has not been completely
defined. As a result, it is recommended that a more thorough hydrogeologic study
be implemented to monitor groundwater quality.

5.  Groundwater was removed during dewatering activities required to remove
contaminated soil from below the water table. During grouﬁdwater extraction, fuel
oil leaching from the walls of the excavation was visibly seen floating on the surface
of the water. This water was removed, stored and treated in on-site holding tanks
to below detectable levels for BTXE and TPH. The contained water was
subsequently used in the backfilling and compaction process.
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The source of the contamination has been eliminated and the majority of the
contaminated soils removed.

Soil samples collected from the walls and the base of the excavation range from
nondetectable levels to 6,500 mg/Kg of TPH-diesel in an isolated zone beneath the
fire house. All contaminated soil has been removed except for a two-foot thick lens
in the north wall of the excavation. This lens thins to the north and extends beneath
the fire house. Based on geologic mapping of the excavation, Augeas Corporation
concludes that this lens extends no further than 4 or 5 feet under the fire station.

Since the area of the excavation will be resurfaced with asphalt and/or concrete, the
resurfacing will be from an impermeable barrier preventing the downward migration
of meteoric water.



4 EXCAVATION ACTIVITIES

4.1  Site Description

Approximately 4,000 yd® of soil was excavated from the southeast side of the VA Medical
Facility’s fire station during the months of November and December, 1990. The excavation
was completed in an attempt to remove soil contaminated with No. 5 fuel oil as a result of
leaking underground fuel storage tanks. The site of the excavation was formerly occupied
by two 12,000 gallon fuel oil tanks. In addition, it is possible that product lines, leading to
the underground tanks and extending westward across the site also leaked.

4.2  Geologic Setting

The subject property is on a moderate incline which slopes gently to the east toward Arroyo
Del Valle Creek. Surface drainage on the property appears to be good and generally flows
toward the creek. Most of the present day buildings have been constructed on cut slopes
with substantial amounts of fill material used to form level building sites. The present
drainage system includes the storm drains surrounding the property. Los Banos Creek lies
approximately 5 miles east of the facility. The near surface soils are a sandy, gravelly loam
formed from the weathering of the Tertiary marine sandstones, shales and minor
conglomerates which comprise the hills to the south and east of the facility. These
consolidated sedimentary units above the VA Medical Center have béen mapped as the
Cierbo Sandstone, a marine unit with a dip of 35 to 45 degrees to the northwest. Eastward
across Arroyo Del Valle, the Livermore Formation, a nonmarine unit consisting of mostly
conglomerates with some claystones and minor sandstones, unconformably overlies the
Cierbo Sandstone.

The presence of marine umits is significant, because seawater trapped in these units is
generally of poorer quality. In addition, boron concentrations are noticeably higher than in
the younger continental sediments,



The terraces underlying the VA Medical Center property are Quaternary alluvial formations.
These deposits overlie the consolidated sedimentary units and are characterized as moderate
to highly permeable on soil survey maps. The saturated thickness of the terrace deposits
underlying the VA Medical Center sewage treatment facilities, located to the north of the
tank excavation, varies between zero along the edges of the terrace to an average of about
12 feet at the center of the well field.

Fault lines in the area may significantly influence groundwater flow, especially flow from
deeper zones to the surface. A projection of this fault line under the terrace deposits to the
northeast places it in the vicinity of the facility’s sewage disposal system, approximately 0.25
miles to the north of the tank excavation.

43 Groundwater Movement

Within the terrace deposits, groundwater flows from higher to lower terrace levels. Water
levels in the observation wells at the tank excavation were used to provide a more detailed
picture of flow patterns in the vicinity of the former underground tanks.

A major uncertainty in the groundwater regime is the influx of water from the sedimentary
units below. A deep fault (as discussed above in the Geologic Setting) could allow water to
move vertically upward into the overlying terrace deposits. In addition, the existence of
pressure at a sufficient depth to force deeper water to the surface has been indicated by an
old well at the Wente Winery about 2,000 feet southeast of the sewage system’s well field,
which flows 100 gpm at the surface under artesian conditions. Vertical continuity between
upper and lower aquifers would also be of concern should dissolved aromatic constituents
be found in the groundwater monitoring wells.

The water table at the site has fluctuated extensively from approximately 15 to 20 feet below
the surface, but is primarily confined to a coarse sand and gravel zone located between these
depths. A thick clay sequence underlies the sand and gravel zone and apparently serves as
an impermeable barrier to the downward migration of groundwater in the immediate vicinity
of the excavation.



4.4 Soil Contamination

Visual and physical observations as well as a PID organic vapor analyzer were used in the
field to screen soil samples for hydrocarbon contamination during the excavation of the
contaminated soil. Although the exploratory soil borings and the monitoring wells defined
the overall extent of the area to be excavated, care was taken not to over-excavate. As a
result, Augeas personnel worked closely with Semco to locate small plumes and zones of
contamination as well as "clean” zones within the affected area.

Figure 4 represents the approximate areal extent of the fuel oil contamination defined by
the soil borings. Within this area, contamination was encountered at depths ranging from
15 to 20 feet below the surface. The removal of this zone of contamination required the
excavation of over 4,000 yd® of soil. Several hundred cubic yards of clean soil was excavated
and stockpiled separately from the contaminated soil. This material was reused as backfill.
The remainder of the backfill material was derived from imported fill and native soil sources
at the Medical Facility.

4.5  Verification Sampling

During the course of soil removal, Augeas personnel under the supervision of a California
registered geologist collected soil samples from the walls and floor of the excavation.
Samples were collected on a 15-foot interval by driving brass tubes into the wall or floor and
collecting a semi-disturbed sample suitable for detecting aromatic volatile organic
compounds. Once collected, each sample tube was sealed with plastic end caps, wrapped
in duct tape, labeled and placed in a refrigerator until transported to a certified analytical
laboratory under chain of custody.

The goal of the source removal program was to develop a cost-effective method for the
removal of contamination without over-excavating. The confirmation samples were collected
from the locations shown in Figure 5. The samples collected from the walls of the
excavation were obtained directly from the contaminated zone at a depth of approximately
5 feet above the floor of the final excavation.
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4.6 Groundwater Extraction

To facilitate the removal of contaminated soil below the fluctuating water table, Semco
installed a temporary groundwater extraction sump to dewater the floor of the excavation.
The well casing was constructed of a single 20-foot section of 18-inch diameter, Schedule 80
PVC pipe. Vertical slots were cut in the lower 10-feet of the casing and staggered to allow
maximum flow. A 10-foot deep hole was opened in the floor of the excavation and the
casing installed by backfilling the hole and placing pea-gravel around the base and sides of
the slotted part of the casing. A submersible pump was used to lift the water to the top of
the casing and a centrifugal pump was used to push the water approximately 50 feet upward
from the floor of the excavation to two 10,000 gallon holding tanks located at the surface,
adjacent to the excavation. The combined system was able to pump approximately 100
gallons per minute, but could only pump for 20 minutes before cavitating. Over a three
week period however, approximately 20,000 gallons of water was removed from the
excavation, lowering the water table about 7 feet.

The extraction of water facilitated the additional excavation of approximately 5 to 7 feet of
soil. The lowering of the water table also enabled the floor of the excavation below the
normal water table to be partially backfilled and compacted back to 90 to 95 percent of
maximum density.

4.7  Water Sample Collection

Four water samples were collected during the excavation dewatering activities. Two of the
samples were collected directly from the excavation. During the dewatering activities the
samples were collected from the first 10,000 gallons of water extracted. All samples were
collected using disposable polyurethane bailers. Two one-liter glass jars and two 40 ml VOA

_vials were filled for each water sample collected. Care was taken to ensure that no
headspace was incorporated in the 40 ml vials. All samples were placed into separate
chilled ice chests to avoid the potential for cross contamination. The samples were
transported under chain-of-custody to a California certified analytical laboratory within 24
hours of collection.
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4.8  Proposed Biological Treatment Activities

Treatment of contaminated soil will take place on-site by a combination of bioremediation
and soil venting techniques. Since the volume of soil is quite large, approximately 4,000 yd,
and has a significant component of rock (coarse gravel and bedrock), conventional
landfarming techniques would have limited success and thus would not be cost-effective. As
a result, Augeas Corporation has proposed a form of soil bioremediation referred to as the
Treatment Cell Concept (TCC). The TCC is preferable to conventional landfarming
methods at sites characterized by limited space, restricted air emission standards, or other
factors of either economic or logistical concern. The TCC does not require tilling, and
occupies up to 70 percent less surface area than that required by landfarming, while treating
the same amount of soil. The cell is fully enclosed, eliminating emissions of untreated
vapors to the atmosphere, and can be operated effectively year round. A treatment "cell"
is built by mounding the contaminated soil over a network of perforated PVC pipe. The
piping allows fresh air to circulate through the mounded soil, providing the necessary aerobic
conditions to keep the hydrocarbon-degrading bacteria functioning properly. The forced
aeration of the soil, created by a pump/blower assembly also provides agitation to the soil
particles which increases the oil/water interface surface area dramatically.

The hydrocarbon-degrading bacteria, and nutrients to support its growth are added to the
soil at the time of cell construction. The fuel oil adsorbed onto the individual soil particles
will be used as food and energy sources with the consequential end-products being carbon
dioxide, water, cell mass and biological waste products. No adverse air quality emissions
will/can occur.

A series of photographs provided in Appendix 2 displays the step by step process in the
construction of the treatment cell. The cell that is shown in the photographs was
constructed in Kern County which has adopted Bay Area air quality standards. The cell was
constructed from soil contaminated with waste oil, grease and diesel fuel with total
petroleum hydrocarbon concentration in excess of 55,000 ppm. Within a period of 12
months the average concentration in the soil had declined to below 100 ppm. Since the
average concentration of petroleum products in the soil at the VA Medical Center is less

12



than 1,000 ppm fuel oil, it is expected that a target level of 100 ppm total petroleum
hydrocarbon preducts can be achieved within six months.

Due to the volume of soil to be treated it is expected that two treatment cells will be
constructed. Each cell will be surrounded by a berm of clean soil to prevent the migration
of leachate away from the treatment area. The cells themselves will be constructed on 12
mills of polyurethane plastic to avoid contamination of native soils. Once construction is
complete each cell will be completely enclosed in plastic to reduce emissions and to prevent
rain from reaching the contaminated soil.

Background samples of the native soil will be obtained from the property prior to
construction of the cells. The samples will be analyzed for total petroleum hydrocarbon
products and will be compared to analytical results of soil samples obtained from the same
area following the completion of the treatment program. This comparison will be used to
verify that no contamination of the native soil has taken place as a result of the treatment

program.

Augeas Corporation will monitor the soil treatment process on a regular basis to ensure that
the treatment program is working effectively. We propose a bi-monthly sampling plan based
on EPA-SW846 methodology (Test Methods for Evaluating Solid Waste). Each treatment cell
will be roughly rectangular in shape, approximately 100 feet long by 60 feet wide. The sides
of the cells will be constructed with a 60 degree slope to compensate for the angle of repose
of the soil to be treated. Maximum height of each cell will be 10 feet.

For sampling purposes the surface of each cell will be divided into a grid with eight sample
locations, Each location will be designated with an alphanumeric code to facilitate sample
identification (Figure 6). Two soil samples will be collected within each sample location.
The "a" sample (see Figure 6) will be collected from a depth of 6 inches below the surface
of the cell while the "b" sample from each location will be collected from a depth of
appreximately 4 feet below the surface. A total of 16 soil samples will therefore be collected
and analyzed from each cell on a bi-monthly basis. The analytical results of this sampling
will enable Augeas Corporation to verify that the treatment process is functioning properly,
or to correct deficiencies in the system as they arise. For example, if a particular part of the
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cell is not degrading as quickly as the rest of the cell, the TCC design enables additional
bacteria or nutrients to be added to that specific location as necessary.

During each round of sampling a small diameter borehole will be created using a rotary
hammer and drill assembly to reach the appropriate sampling depth. Soil samples will be
collected using a slide hammer and a stainless steel driven-tube sampler. Data on soil
moisture, pH and nutrient levels will also be obtained while in the field. Soil samples will
be placed into clean glass jars sealed with teflon-lined lids, and place in a chilled ice chest
until transported to a California certified analytical laboratory. Each soil sample will be
properly labeled and logged on a chain of custody form prior to transport. The samples will
be analyzed for total petroleum hydrocarbon products. Specific hydrocarbon compound such
as Pristane and Phytane will be used to monitor the degradational process.

14



5 ANALYTICAL RESULTS AND DISCUSSION

5.1  Soil Samples

Twenty-one soil samples were collected from the walls and floor of the excavation. Each
sample was submitted to a certified analytical laboratory and was evaluated for total
petroleum hydrocarbon (TPH) compounds, oil and grease, and BTXE (although aromatic
hydrocarbons were not expected in this fuel oil, early soil samples collected from beneath
the former tanks did indicate the presence of minor toluene, ethyl benzene and xylenes).
The laboratory results are summarized and presented in Table 1. Complete analytical
reports are located in Appendix 3.

The analytical results show that only the soil samples collected from the north wall of the
excavation still contained significant levels of petroleum products including diesel fuel, oil
and grease and minor aromatic compounds. As a result, the perimeter of the excavation
now defines a clean zone around the former underground tanks on three of the four sides.
Virtually all of the samples collected show non-detectable levels of TPH, oil and grease and
BTXE. The soil contamination remaining in the north wall of the excavation is confined to
a thin zone which projects beneath the existing fire station. The north wall of the excavation
was extended to within 2 feet of the fire station in an attempt to remove as much
contaminated soil as possible. Further excavation however would require removal of the
existing structure. Based on the results of the excavation and mapping of the contaminated
zone within the wall of the excavation, it is believed that the 2 foot layer of petroleum
hydrocarbon contamination thins to the north and extends an additional 4 to 5 feet beneath
the fire station. The contamination is restricted to a layer of sand and gravel at a depth of
approximately 17 feet beneath the surface. Beneath the sand and gravel is a thick sequence
_of low-permeability clay that has prevented the downward migration of the fuel oil. A soil
particle analysis of the clay unit shows this material to be a silty clay and of low
transmissivity (Appendix 4). Since the contaminated zone is periodically located above the
water table, it is subjected to oxidizing conditions conducive to the slow methodical
breakdown of the long-chain hydrocarbon molecules characteristic of fuel oit by natural
biodegradation. Since the surface area surrounding the former tanks will be covered with
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either asphalt or concrete, the surface will be essentially impermeable to the downward
migration of meteoric water. It is therefore expected that the small amount of
contamination left in the soil will not represent a serious threat to either public health or
adversely impact water quality. However, because a small percentage of the total
contamination is being left in place, Augeas Corporation will initiate a groundwater
monitoring program to evaluate the long term affects on groundwater quality.
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Table 1
Analytical Results — Soil Samples

Constituents

Sample ID Benzene Toluene  Ethylbenzene Kylenes Diesel #2 Cil & Grease
up/ke ug/ke ngke ug/ke mg/ke mo/ks

SE Corner ND ND ND ND ND ND
NE Corer ND ND ND 4 ND ND
CE Bottom ND ND ND ND ND ND
NW Bottom ND ND ND ND ND ND
West Wall ND ND ND ND ND ND
SW Comer ND ND ND ND ND ND
North Wall (R) ND ND ND ND 1,900 2,100
North Wail {C) ND ND 280 440 6,500 22,000
Nerth Wail (W) ND ND 96 310 930 140
SE wall ND ND ND 6 ND ND
NE Wall ND ND ND 4 ND ND
NW Wal ND ND ND ND ND ND
West Wall (C) ND ND ND ND ND ND
SW Walt ND ND ND 4 ND ND
South Wall ND ND ND ND ND ND
East Bottom ND ND ND ND ND ND

ND = Not detected.
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5.2  Water Samples

Two water samples were collected directly from the groundwater of the excavation during
the construction dewatering activities. A summary of the analytical results is presented in
Table 2. Detailed analytical reports can be found in Appendix 2. Both analyses however,
indicate the low aqueous solubility of the fuel oil. Two additional water sample were
collected from the two 10,000 gallon holding tanks used for the collection of groundwater
during the dewatering activities. All four of these samples were analyzed for total petroleum
hydrocarbon products as well as aromatic constituents. Virtually no dissolved aromatic
constituents were found in any of the samples collected.

Since the leakage of fuel oil from the underground fuel tanks has reached the water table
resulting in visible free floating product, a hydrogeologic study of the site will be proposed
as a part of the site remedial plan. This study will include the installation of three
groundwater monitoring wells, two of which will be located down-gradient of the excavation.
These wells will be used to evaluate the need for further groundwater assessment or
remediation. However, since most of the visible free-floating product has been removed
during the excavation’s dewatering activities, and the contributing source has been removed,

it is believed that no further groundwater remediation will be required. S
)(y‘g< WY
S
Table 2 N v £y
Analytical Results -- Water Samples \5 ,40(7'@‘04 \
S
Benzene Toluene Ethylbenzene Xylene TPH-diesel
Sample ID _ wg/l ug/l ug/L _ug/L mg/l
VA Exc. ND ND ND ND 0.3
Bottom ND ND 0.3 ND 0.28
L. Water ND ND ND ND 0.68
U. Water ND ND ND ND 0.27
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6 LIMITATIONS

This report was prepared in general accordance with the accepted standard practice and
state of the art knowledge of the fields of environmental geology and groundwater hydrology.
It should be recognized that definition and evaluation of environmental conditions is a
difficult and inexact science. Judgements leading to conclusions and recommendations are
generally made with an incomplete knowledge of the conditions present. More extensive
excavation would have tended to reduce the inherent uncertainties associated with removal
of contamination found during this study, but would have resulted in exponentially higher
costs for remediation. It is our belief that the additional safeguards achieved by this
additional excavation could not be justified.
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APPENDIX 2

PHOTOGRAPHIC DOCUMENTATION OF
TREATMENT CELL CONSTRUCTION



Initial Cell Devel-
opment. Front-end
loader distributes
contaminated soil
while technician
washes soil with a
water-based slurry
mix containing bac-
terial cultures and
fertilizer

Loader places soil
in stages. Vented
pipe is 1aid hori-
zontally near the
base of the cell.

A vertical "riser®
connects two sections
of horizontal pipe.




The cell is complet-
ed to a height of
approximately eight
feet. Soil is con-
stantly kept moist
during cell construc-
tion.

Risers are manifolded
together and attached
to main lines leading
from pump/blower as-
sembly. Electronic
timers and switches
are added to control
the flow of air to
each section of the
cell,




A pump/blower assem-
bly is attached to
circulate fresh air
through the cell

Cnce complete, the
cell is completely
covered with plas-
ic and the blower
is turned on.

Samples from the
cell are periodic-
ally collected and
analyzed to evalu-
ate the cells ef-
fectiveness in de-
grading the petro-
leum products pre-
sent.




APPENDIX 3

DETAILED ANALYTICAL RESULTS



SUPERIOR ANALYTICAL LABORATORIES, INC.

825 ARNOLD, STE. 114 « MaRTINEZ, CALIFORNIA 94553 « (415) 229-1512 DOHS #319
DOHS #220
CERTIFICATE OF ANALYSTIS
LABORATORY NO.: 81978 DATE RECEIVED:11/26/90
CLIENT: AUGEAS CORP DATE REPORTED:12/03/9¢C

CLIENT JOB NO.: V.A.HOSPITAL

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

Concentration(ug/L)

LAB Ethyvl
# Sample Identification Benzene Toluene Benzene Xylenes
1 Lower water level ND<0.3 XD<C.3 MND<O0.3 ND<9.3
2 Upper water level ND<0.3 ND<0.3 ND<(C.3 ND<D.3
ug/l. - parts per million {(ppm)

Method Detection Limit in Water: 0.3 ug/L

QAQC Summary:

Daily Standard run at 20ug/L: RPD = <15%
MS/MSD Average Recovery = 81%: Duplicate RPD = <7

Richard Srnz, Fh.D.

[le s 4 £,

Laboralory Ma.aver

o fj

v

OQUTSTANDING QUALITY AND SERVICE

X



SUPERIOR ANALYTICAL LABORATORIES, INC.

825 ARNOLD, STE. 114 « MARTINEZ, CALIFORNIA 94553 « (415) 229-1512 DOHS #319
DOHS #220

CERTIFICATE o F ANALYSTIS

LABORATORY NO.: 81878 DATE RECEIVED: 11/26/90
CLIENT: AUGEAS CORP DATE REPORTED: 12/03/80
CLIENT JOB NO.: V.A.HCSPITAL

ANALYSIS FOR TOTAL PETRCLEUM HYCROCARBONS
by Modified EPA SwW-846 Method 8015

LAB Concentration (mg/L)
# Sample Identification Diesel Range
1 Ltower water level 0.68
2 Upper water level] 0.27
mg/L ~ parts per miilion {(ppm)

Method Detection Limit for Diesel in Water: 0.05 mg/L
QAQC Summary:

Daily Standard run at 200mg/L: RPD Gasoline = NA

N
RPD Diesel = 6

MS/MSD Average Recovery = 131%: Duplicate RPD 0.3

Richard Srna, Ph.D.

{ofo i s L,

Lakboretory Manager

QUTSTANDING QUALITY AND SERVICE



SUPERIOR ANALYTICAL LABORATORIES, INC.

825 ARNOLD, STE. 114 « MARTINEZ, CALIFORNIA 94553 « (415) 228-1512 DOHS #319
DOHS #220
CERTIFICATE OF ANALYSTIS
LABORATORY NO.: 81978 DATE RECEIVED:11/268/30
CLIENT: AUGEAS CORP DATE REPORTED:12/03/90

CLIENT JOB NO.: V.A.HOSPITAL

ANALYSIS FOR TOTAL OIL AND GREASE
by Standard Method 5520F

LAB Concentration{mg/L)
# Sample Identification 0il1 & Grease
1 Lower water Tlevel 62
2 Upper water level ND<5
mg/L - parts per million (ppm}

Method Detection Limit for 0il and Grease in Water: 5mg/L

QAQC Summary: Duplicate RPD : 9

Richard Srna, Ph.D.

Pl YW G-

Laboratory Mahager

OUTSTANDING QUALITY AND SERVICE



Chain of Cust” *,

Record

Project No.

Project Name ANSSPITAL.

“Suporior Analytical Laboratory
825 Arnold Dr. Bay?2

Samplers oN l}a\ﬁt/ Martinez, CA 34553
P.0. No. AMLGE ASO RS, (415) 229-1512
14 e
e |2
BlE el (|
S18|3] |3
Sample ? 5 |9 o :’g
mp gl1al8 &
Number Date Time Location Matrix § g 'E § é % % g
2190 [Rhed [LOWER, WITER, EVEL | W [P
\\\luo\ﬁo W30 |UPPER. WATER LEVEL| > 13, XX
Relinquished By (Signature)  [Date/Time A He;:eived By (Signature) pate/Time ﬁ"EMAﬁ:Ks? -
L Boi b e |
2 . / 2, M N e [5.—0
3, / . ﬂ ‘/\ ‘[‘\"/'r -
4 . '
‘ ‘ > (19
/ \ W/ 0 /)é '/4'0




SUPERIOR ANALYTICAL LABORATORIES, INC.

825 ARNOLD, STE. 114 « MARTINEZ, CALIFORNIA 94553 « {415) 229-1512 DOHS #319
DOHS #220
CERTIFICATE OF ANALYSIS
L ABORATORY NO.: 82087 DATE RECEIVED:12/12/90
CLIENT: AUGEAS CORF DATE REPORTED:12/19/90

CLIENT JOB NO.: VAHOSPITAL

ANALYSIS FOR TOTAL OIL AMD GREASE
by Standard Method 5520F

LAB Concentration{mg/kg)
# Sample Identification 0il & Grease

1 MwW-1.15° ND<&0

2 MW-1.20" ND<EQC

3 Mw-2.15° ND<50

4 MW-3.15° ND<EQ

5 8SB-1.10 ND< 50

9 SB-1~15 2800

mg/kg - parts per million (ppm)
Method Detection Limit for 0i1 and Grease in Soil: 50mg/Kg

NAQC Summary: Duplicate RPD : 5%

R'lchar'd Srna Ph.Ds

‘ / 7
( > e /kaﬂ//éégﬁ//
Labor‘auory DI/étor /

OUTSTANDING QUALITY AND SERVICE



SUPERIOR ANALYTICAL LABORATORIES, INC.

825 ARNOLD, STE. 114 « MarTinEZ, CALIFORNIA 94553 « (418) 229-1512 DOHS #319
CERTIFICATE OF ANALYGSTIS DOHS #220

LABORATORY NO.: 82087 DATE RECEIVED: 12/12/90
CLIENT: AUGEAS CORP DATE REPORTED: 12/18/90

CLIENT JOB NO.: VAHOSPITAL

ANALYSIS FOR BENZENE, TOLUENE, ETHYL BENZENE & XYLENES
by EPA SW-848 Methods 50230 and 8020

Concentration(ug/kg)
LAB Ethyl
¥ Sample Identificaticn Benzene Toluene Benzene Xylenes
& SB-A-10-11 ND<3 ND<3 ND<3 ND<3
7 SB-A-6~-8 NDC2 ND<3 ND< 3 ND<3
2 SB-8-10-11 ND<3 ND<3 ND<C3 ND<32
-ug/kg - parts per billion (ppb)

Method Detection Limit in Soil: 3 ug/Kg

QAQC Summary:

Daily Standard run at 20ug/L: RPD = (15%
MS/MSD Average Recovery =103%: Duplicate RPD = <89%

Richard Srna, Ph.D. "

l/‘éézwc /,L"// /%
Laboratory Ména er £

OQUTSTANDING QUALITY AND SERVICE



SUPERIOR ANALYTICAL LABORATORIES, INC.

825 ARNOLD. STE. 114 « MARTINEZ, CALIFORNIA 94553 « (4158) 229-1512 DOHS #319
DOHS #220
CERTIFICATE OF ANALYSTIS
LABORATORY NO.: 82097 DATE RECEIVED: 12/12/90
CLIENT: AUGEAS CORP DATE REPORTED: 12/18/90

CLIENT JOB NO.: VAHOSPITAL

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

LAB Concentration (mg/kg)
# Sample Identification Gasoline Range

6 SB-A-10~11 ND< 1

7 SB-A-6-8 ND<

8 SB-B-10-11 ND<1

mg/kg - parts per million (ppm)

Method Detection Limit for Gasoline in Soil: 1 mg/Kg

QAQC Summary:

Daily Standard run at 2mg/L: RPD Gasoline = <(13%
MS/MSD Average Recovery = 87%: buplicate RPD = 8%

Richard Srna, Ph.D.

-7

A - . g s
. g L - /“4/
’/.__/é fd’ﬁ{_{ﬂ ,L,//)E/é”%

L/Laboratoryiggﬁége

OUTSTANDING QUALITY AND SERVICE



& %QDC\:%’ Client
cql- H } SAMPLE CHAIN OF CUSTODY RECORD Address
»

w s {please print) Phone No.
O et Proj. Mgr./Contact
@ .0. Box 4249 Ship samples to: Pink - Field Copy
Modesto, CA 95352 1430 Carpbater Lane i White and Yailow - To Laboratory with Samplas
{209) 527-4050 Modesto, CAN85351 Record __L_ of Yellow - Return te Clisnt

PROJECTISITE NAME: ANALYSIS REQUESTED
A HOSPIZTHC ~ (s moff
PROJECTICONTRACTIPO NO.; b r
YAy
&/
NAME OF SAMPLER: (/ UQ" UY REMARKS/SPECIAL INSTRUCTIONS
o7 AiREA </ _\‘0 ¥ (LERST  faY fosocrs 76 DK M
LAB USE ONLY SAMPLE NUMBER v AN IR @ ¢r/g FIR -yt /'

COmMP,
GRAB

LAB I.D. 1.0. DATE | TIME &l TD . AOCETRS COPP.  f5e, Loblens L

L DL~ CA

CON-
TAINERS

/w1, 8| 2/o

N

Pl

-t 200 /sl X
X

meo- &8

M3, 18]

=B/ 10 >(
S80S X

SB-A 10l XX

s8-A ¢ XX
<R-B efn KX

VA
_~RELINQUISHED BY (SIG})) DATE/TIME REGEIVED BY (SIGN) _ DATEMIME ] RECEIVED FOR LABORATORY

W%‘”ﬁ Z,/ Z/ 72 C el maty \‘\m% a0 WY oy a5 A ATETIME_
) / j-—/)é) 0 RECEJVED:
/ N Eéll:\l‘)ANDINTACT OTHER PRESERVATIVE [IYES [WO

Y fr\ r{) [JOTHER: .. e e
\._/J,,_/ V2, fz/r,o TURN AROUND TIME:

SHIP' ... [JFED X [JUPS [JOTHER: SHiP! JERNO. ... | DHr (12-Day Dﬁay )-Day




SUPERIOR ANALYTICAL LABORATORIES, INC.

825 ARNOLD, STE. 114 » MARTINEZ, CALIFORNIA 94553 « (415) 229-1512 DOHS #319
. DOHS #220
CERTIFICATE O F ANALYSTIS
LABORATCRY NO.: 82185 DATE RECEIVED: 12/28/90
CLIENT: AUGEAS CORP DATE REPORTED: 12/28/90

CLIENT JOB NO.: VA HOSPITAL

ANALYSIS FOR TOTAL PETROLEUM HYDROCARBONS
by Modified EPA SW-B46 Method 8015

LAB Concentration (mg/Kg)
£ Sample Identification Diesel Range

1 S.E.Corner #1 ND<10

2 N.E.Corner %2 ND<10

3 C.E.Bottom £3 NDgig

4 N.W.Bottom 4 ND<10

5 Yest Wall £5 ND<10

g S$.W.Corner #6 ND<1C

mg/kg - parts per million (ppm)

Method Detection Limit for Gasoline and Diesel in Soil: 10 mg/Ks
@AQC Summary:
Daily Standard run at 200mg/L: RPD Gasoline =N4

RPD Diesel = 8 -
MS/MSD Average Recovery =128 %: Duplicate RPD =3

OUTSTANDING QUALITY AND SERVICE



SUPERIOR ANALYTICAL LABORATORIES, INC.

825 ARNOLD, STE. 114 « MARTINEZ, CALIFORNIA 94553 » (415) 229-1512 DOHS #319
DOHS #220

CERTIFICATE G F ANALYSIS

LABORATORY NO.: 82185 DATE RECEIVED: 12/28/90
CLIENT: AUGEAS CCRP DATE REPORTED: 01/03/91
CLIENT JOB NO.: VA HOSPITAL

ANALYSIS FOR TOTAL PETROLEUM HYDROCARBONS
by EPA METHOD 418.1

LAB Concentration (mg/Kg)
# Sample Identification 0i1 & Grease

1 S.E.Corner #i ND<20

2 N.E.Corner #2 ND< 20

3 C.E.Bottom #3 ND<20

4 N.W.Bottom #4 ND<20

5 West Wall #5 ND<20

6 S.W.Corner #6 ND<20

mg/Kg - parts per million (ppm)
Method Detection Limit for 0i1 and Grease in Soil: 20mg/Kg

QAQC Summary: Dupiicate RPD : ©

Richard Srna, Ph.D.

Laboratory DlIrector

OUTSTANDING QUALITY AND SERVICE



SUPERIOR ANALYTICAL LABORATORIES, INC.

825 ARNOLD, STE. 114 « MARTINEZ, CALIFORNIA 94553 « {415) 229-1512 DOHS #319
‘ DOHS #220
CERTIFICATE OF ANALYSTIS
LABORATORY NO.: 82185 DATE RECEIVED:12/28/90
CLIENT: AUGEAS CORP DATE REPORTED:12/28/90

CLIENT JOB NO.: VA HOSPITAL

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 Xylenes
1 S.E.Corner £1 ND<3 ND<3 ND<3 Nb<32

2 N.E.Corner #2 ND<3 ND<3 ND<3 3

3 C.E.Bottom #3 ND<3 ND<L3 ND<3 ND<3

4 N.W.Bottom %4 ND<3 ND<3 ND<3 ND<3

5 West Wall #5 ND<3 ND<3 ND<3 ND<3

8 S.W.Corner #6 ND<3 ND<3 ND<3 ND<3

ug/kg - parts per billion (ppb)
Method Detection Limit in Soil: 3 ug/Kg s

QAQRC Summary:

Daily Standard run at 20ug/L: RPD = <15%
MS/MSD Average Recovery =114 %: Duplicate RPD =<3

-

- LA LU

e =0 )

Laboratory Xauaget

OUTSTANDING QUALITY AND SERVICE



SUPERIOR ANALYTICAL LABORATORIES, INC.

825 ARNOLD, STE. 114 « MARTINEZ, CALIFORNIA 94553 » (415) 229-1512 DOHS #319
DOHS #220
CERTIFICATE OF ANALYSTIS
LABORATORY NO.: 82197 DATE RECEIVED:01/02/91
CLIENT: AUGEAS CORP DATE REPORTED:12/29/90

CLIENT JOB NO.: VA HOSPITAL

ANALYSIS FOR TOTAL QIL AND GREASE
by Standard Method 5520F

LAB Concentration(mg/Kg}
ES Sample Identification 0il & Grease

1 S,E,WALL 2300

2 N,E,WALL 1000

3 Nerth Wall Right 2500

4 North Wall Center 13000

3 North West Wall §20

5 West Wall Center 3500

T South West Wall 2000

mg/kg - parts per million {ppm)

Method Detection Limit for 0il and Grease in Socil: 50mg/khg

QAQC Summary: Duplicate RPD : 17

QUTSTANDING QUALITY AND SERVICE



SEMCO KANE S SEMCO

JAMES C. BATEMAN PETROLEDUM SERVICES. INC. JAMES C. BATEMAN PETROLEUM SERVICES, INC.

431 W, Hatch Rd,  Madoesto, Calli 85351 1741 Lastle 5t.  San Mateo, Calll 94402
Ganeral & Engineoring Conlraclors

General & Engineering Contraclora
{600} 533-8291 {415} 572.8033
FAX (208) 524-0503 FAX {415) 572.9734

CHAIN OF CUSTODY RECORD

PROJECT HAME: 51 ARRDYD FORD
VAL ResPITAL. LiERmseE; CA,

SAMPLERS {signature) :

o AL o S
o

Humber
Do0) LI . —
Statien ol = Con-
Humber |[Date |Time § 5 Station Location tainers
Y .
ol X|S.E . torNERF A | |
w0, B SsRWER 7 | ) IR
o DANW ] A e
T pug 1014 TR ——— C
\'096 X U‘EST \‘)JALL) ﬁ' 5 ] Hept priate w“m"““r l{ﬂ___ — a—
| g s prase e e e
O WOl IS0 copNER % | T it hedspoce: AT L
Comirents: M'"d:’//’""‘“‘“
o —
—i e (A

S

1S

&nquis eff by(signature): .Daje J Time |Re efd by (signht H RelipGyished by(signature):|Date / Time |Received by {signature):
o 122y N
Company or : n(‘ D r;_m) Company or Ay : orfpany or H Company or Agency:

rTa.]

H-—"_’-/m”"

A GE
—
Relinquished by(signature}: | Date l/,ﬁf Recetved by (signature): Relinquished by: Date / Time |Received by (signature):
a i
Company or Agency: \J 1 - Company7ar Agency: Company or Agency: Company or Apency:
/‘ r",

Relinquished byLsiﬁture): Date / Time R/é, ved for Laboratery by:|Date / Time Remarks/Shipping Information

{ignature) /A ?c,/u ng

[T

- /‘
~nany or Agency:
-~




SUPERIOR ANALYTICAL LABORATORIES, INC.

825 ARNOLD, STE. 114 « MARTINEZ, CALIFORNIA 94553 « (415) 229-1512

LABORATORY NO.:

CERTIFICATE

82197

CLIENT: AUGEAS CORP

CLIENT JOB NO.:

LAB

El

1
|
|
|

~1 0 OV s ) PO

VA HOSPITAL

DOHS #319
DOHS #220
OF ANALYSIS
DATE RECEIVED: 01/02/91
DATE REPORTED: 12/29/80

ANALYSIS FOR TOTAL PETROLEUM HYDROCARBONS
by Modified EPA SW-848 Method 8415

Sample Identification

S,E,WALL

N,E,WALL

North wWall Right
North wall Center
North West Wall
West Wall Center
South West Wall

Concentration {(mg/Kg)
Diesel Range

1300
1500
1800
5500
93¢
158G
770

Method Detection Limit for Gasoline and Diesel in Soi

QAQC Summary:

Daily Standard run at 200mg/L: RPD Gasoline =

MS/MSD Average Recovery

=128 %: Duplicate RPD

N
RPD Diesel = 2

1: 10 mg/Kg

QUTSTANDING QUALITY AND SERVICE



SUPERIOR ANALYTICAL LABORATORIES, INC.

825 ARNOLD, STE. 114 » MARTINEZ, CALIFORNIA 94553 « (415) 229-1512 DOHS #319
DOHS #220
CERTIFICATE OF ANALYSIS
LARORATORY NO.: 82197 DATE RECEIVED:01/02/91
CLTENT: AUGEAS CORP DATE REPORTED:01/02/91

CLIENT JOB NO.: VA HOSPITAL

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 Xylenes
1 S,E,WALL ND<150 420 810 2100

2 N,E,Wall - ND<150 ND<1i50 ND«<150 ND<1s0
3 North Wall Right ND<150 ND<150 ND<I50 ND<150
1 North Wall Center ND<150 ND<15C 28C 140

5 North West Wall ND<30 ND<30 96 310

6 West Wall Center ND<150 ND<150 ND<L150 ND<150
7 South West Wall NDK15 71 150 , 370

ug/kg - parts per billion (ppb)
Method Detection Limit in Soil: 3 ug/Kg
QAQC Summary:

Daily Standard run at 20ug/L: RPD = <15%
\S/MSD Average Recovery =106%: Duplicate RPD = <8

- .
Qigchard Sina, P

brde o, o)

.
Laboratory Manager

OUTSTANDING QUALITY AND SERVICE



SUPERIOR ANALYTICAL LABORATORIES, INC.

825 ARNOLD, STE. 114 « MARTINEZ, CALIFORNIA 94553 « (415) 228-1512 DOHS #319
DOHS #220

CERTIFICATE o F ANALYSTIS

LABORATORY NO.: 82197 DATE RECEIVED: 01/02/91
CLIENT: AUGEAS CORP DATE REPORTED: 01/02/91
CLIENT JOB NC.: VA HOSPITAL

ANALYSIS FOR PETROLEUM HYDROCARRBONS,TOTAL RECOVERABLE
by Method 418.1

LAR Concentration (mg/Kg)
# Sample Identification Cil & Grease

‘ S,E,WALL 1303

e NLE,WALL HERLE

3 Horth wall Right 2100

4 North wWall Center 22500

s North West wWall 142

g wWest Wall Center 25720

i

South West wall i

mg/kg - parts per million (ppm)

Method Detecticn

3
r
—d
3
-l
ct
~h
(o]
5
(9]

4

—

m
h]
Q,
)
-
)]
i
[
1]
)
i
(3]
0
e )
-
28]
D
=3
w
(g

o~ Ay

QAT Summary: Duplizate RPD . 2¢

ichard &rna, 2-.D

et/ (m,,/

Laboratory DIrector

QUTSTANDING QUALITY AND SERVICE



SUPERIOR ANALYTICAL LABORATORIES, INC.

825 ARNOLD, STE. 114 « MARTINEZ, CALIFORNIA 94553 « (415) 229-1512 DOHS #319
DOHS #220
CERTIFICATE OF ANALYSIS
LABORATORY NO.: 82187 DATE RECEIVED:01/02/91
CLIENT: AUGEAS CORP DATE REPORTED:12/29/80

CLIENT JOB NO.: VA HOSPITAL

ANALYSIS FOR TOTAL OIL AND GREASE
by Standard Method 5520F

LAB Concentrationimg/hg)
& Sample Identification 0il & Grease

1 S,E,WALL 2300

2 N,E,WALL 4600

2 North Wall Right 2500

} North wall Center 1300¢C

2 Vorth West Wall 320

5 Wegt Wall Cent=v 35006

T South West Wall 2060

mg/kg - parts per millicn (ppm)

Mathod Detection Limit for 0il and Grease in Soil: H0mg/L

QAQC Summary: Duplicate RPD : 17

OUTSTANDING QUALITY AND SERVICE



- SE)

OLEVM SERVICES

/ ﬁ*«'& ’h‘ /H é: MR
‘ JAMES €. BATEMAN PR
3

§TY . BATEMAN PETROLEUM SERVICES, INC. ‘
A31 W, Hatch Rd, ¥odesid\Calll. 95361 : v\ ; ‘2 b 1741 Lool|pB7 San Mgleo, Catll. 04402
Gonerat & Eaffineering GoMgactors v ¢ \ Genesat & Engineeriny, Contraclors
000) 533.9292 {415) 57280
AX (209) 524-0500 FAX (415} 572.9734
CHAIN OF CUSTODY RECORD 853 ICI-;’?,

prodect nane: N Al <PTAL J
51 HP\P\DY‘D P\OﬂDJUDEKMbEb

SAMPLERS (sipnature) : Humber

BN LLRT of
Station

Number Date |Time

REMARKY

Con-
tainers

dolis# (XS B wALL T |
DA

Station Location

Comp.

20’ psoVE Flpl BeTIoM

S N B WALL @ | =3
| ose]. DNerT WAL RIBHTG | X 37
N NIRRT AES : >p.,:.;\

1%

Bl)”
2k

ES[LI!

o] NVINSRTA WALL. LENTER D
1724 PAINSRTH WEST WALL |01
133 DAWEST WAL CEATERG)
AT 7wl TSt weST waLL 1)

>

S

inquished ?y(signature} Date / T\me by Tey: Relingquished by{sign 2):iDate / Time fieceived by {signat
57 YAPY: ds
Company or y: 4‘ID !QEKL# Compépy or Agency: Compan Agency:

. (2 1

: | Date / me [Received by {signat : flelinquished by: pate /. Time [Received by
Company or : Company gency: or Agency:

] | p

:j Date / Time Received for Laboratory by: Date / Time | Remarks/Shipping Information

| z/tlal (signature) 33 b J

/fj% I 03 5/4”,(2 pY “Tovn ot

DB

, FAX VoS T 208 J4+1a5%




@1,93,91 ©%:59 X 2099471$53 AUGEZAS CORP £.01

SUPERIOR ANALYTICAL LABORATORIES, INC.

iy "
25 ARNOLD, STE. 114 » MARTINEZ, CALIFORNIA 84553 , {415) 228.1512 DOHS #3418
6 DOHS 8220

CERTIFICATE OF ANALYGS?Z1 g

LABORATORY NO.: 82208 DATE RECEIVED: 01/03/91

CLIENT: SEMCO DATE REPORTED; 01/04/91
CLIENT JOB NO.: VA HOSPITAL

ANALYSIE FOR BENZENE, TOLUENL, ETHYL BENZENE & XYLENES
by EPA EW-845 Methods 5030 and 8020

Concentration{ug/L)

l.LAB Ethy1
¢ Sample Identification Benzens Yoluene Benzene Xylenes
1 Botitom of pit NDCD. 3 ND<D, 3 0.3 ND¢D. 3

ug/L - parts per billion {ppb)
Method Dotection Limit in water: 0.2 va/L

QAGQC Bummary:

Daily 8tandard run at 20ug/L: RPD = <15%
MS/M8D Average Recovery = 107%: buplicate RPD = 1

Richard Srna, Ph.D.

(ides M~ s, |

Laboratory Managar

OUTSTANDING QUALITY AND SERVICE



"2

s dme Tl 1wy T 2evB4/ 1455 AUGZAS CORP P.p2

OL T 1991 09:4% FROM SEMCD Shh N&TEQ CR, L1, TO 190584721 95¢ F.bz

SUPERIOR ANALYTICAL LABORATORIES, INC.

"SR

e e T
825 ARNoOLD, BTE. 114 » MarTiNez, CALIFORNIA 845573 (418} 228-1512 DOHS #3
LOHS #328

CERTIFICATE OF ANALYST S

LABORATORY NO.; 82206 DATE RECEIVED: 01/03/8¢

CLIENY: SEMCO ODATE REPORTED: ©1/04/84
CLIENT JOB NO.: YA HOSPITAL

ANALYS1S FOR TOTAL PETROLEUM HYDROGCARBONS
by Modifiod EFA 8W-846 Method 8016

LAB Concentration {mg/1)
¢ Sample Identificatien Diess! Rangs
1 Bottom of pit : 0.28

mg/L ~ parts per million (ppm)

Mothod Detastion Limit for Diesel in Water: 0.05 mg/L
QAQC Summary:

Daily standard run at 200mg/L: RPD Gasocline =

0
RFD Diapal = 8
M8/M8D Average Recovery = 1944%: Duplicate RPD =

X/

ﬁiOhard Srna, Ph. D,

(e (s Cur/

‘Laporatory Manager

Pa A T o B e Y LS



P.12

CURP

bed
=

RUBER

Ba741352

2643

L7926

aL-16-91

SEMCO

JAMES C. BATEMAN PETROLETY SERVICES, INC.

&£31 W, Hatch Ro,  Modestc, Ganl 95359
Ganaial & Eng.noenng Contracioes
B0y 5339150
FAX 205; 524-05C3

CHAIN OF:USTODY RECORD

SEM0)
JAMES €. RATEMAX PETRLEEM SERVICES, INC.

T4 Lostie St San teo, Calil. 94402
Genara & Enginoa Contractors
(415) 52430
FAX [415) 53754

provecT wae: V1A oS @ TA L

51 b "
A uu%%ﬂp \ S
SAMPLERS (sfgnature) : . S
E’bg\\ b Wl il S EMARKS
Station ala (-
Number |Date [Time § g Station Locaticas “1:“
> '
Dl Y gortem st oot 1 XX 2 LIRES R~ V0., 5

e ol Rmﬁ(ggﬁﬁ}

Relingu Bhe:_rgsi%uature): i}ate / Time
&') D
: { 65
e ks 9o

R:ceiv? h:v (signqtur :
e :
or Ag cat

ELPLRESS - /T

Relinquishec by{signature):jDate / Time [Recad by (signature}:

Conpany or Agency: Compir ar Agency:

Relinguished by(signature}: | Sate / Time

Company or Agency:

Received by (signatuy:
Company or Agency:’

Relinguished by:
Company or Agency: Coap.y or Agency:

Date / Time {Rece:d by (signature):

Relinquished by(signature): | Date / Time

Company or Agency:

Recelved for Laboraty by:
{signature)

Date / Time

Remarks/Shipping lnformation

SR




SUPERIOR ANALYTICAL LABORATORIES, INC.

895 ARNOLD, STE. 114 « MARTINEZ, CALIFORNIA 94553 « (415) 229-1512 DOHS #319
DOHS #220

CERTIFICATE CF ANALYGSIS

LABORATORY NO.: 82230 DATE RECEIVED: 01/07/91
CLIENT: AUGEAS CORP DATE REPORTED: 01/14/91
CLIENT JOB NO.: VA HOSPITAL

ANALYSIS FOR TOTAL PETROLEUM HYDROCARBONS
by Modified EPA SW—-846 Method 8015

LAB t Concentration (ug/L)
# sample Identification : Diesel Range
1 VA EXCAVATION 0.3

ug/L - parts per billion (ppb)

_ Method Detection Limit for Diesel in Water: 0.05 mg/L
: 3 JAQC Summary:
Daily Standard run at 200mg/L: RPD Diesel = 14

MS/MSD Average Recovery = 110%: Duplicate RPD = 2

Richard Srna, Ph.D.

(e AT/,

Laboratory Managsr

OUTSTANDING QUALITY AND SERVICE



SUPERIOR ANALYTICAL LABORATORIES, INC.

825 ARNOLD, STE. 114 « MARTINEZ, CALIFORNIA 94553 » (415) 229-1512 DOHS #319
DOHS #220

CERTIFICATE O F ANALYSIS
LABORATORY NO.: 82230 DATE RECEIVED: 01/07/81

CLIENT: AUGEAS CORP DATE REPORTED: 01/14/91
CLIENT JOB NO.: VA HOSPITAL

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

Concentration{ug/L)

LAR Ethyl
¥ Sample Identification Benzene Toluene Benzene Xylenes
1 VA EXCAVATION ND<0.3 ND<O.3 ND<0.3 ND<0.3

.ug/L - parts per billion (ppb)
~ Method Detection Limit in Water: 0.3 ug/L

QAQC Summary:

Daily Standard run at 20ug/L: RPD = <15%
MS/MSD Average Recovery = 117%: Duplicate RPD = <12%

Richard Srna, Ph.D.

e ST (£

Lazboratory Manager

OUTSTANDING QUALITY AND SERVICE '



Augeas Corporation Chain of 2, and Analysis Request Form K22 30

i AT = R i cﬁ"rm a2
yect Name/_Idcntiﬁcation: \)194\— ot N M L1000 ey ¢ 8901 Rodden Road
Project Manager: Voo ™ WA Y Oakdale, CA 95361
Alternate Contact: _ \mem EPN(E" — 209/848-1122
Samplcm:j,pt Ce > AT 277 Y FAX 209/847-1958
Regulatory Agency: _ {/Un, o X
urn Around Time (Select One): Same Day 48 Hours
T R ORI AT S ROe Section NI SaNiple Mformaton
. ' Containers Remarks
A=Ai Low : Q P
S=Soil Level Subject to u T
. w=H0lG&D| D | G Sub- | e
mple Identification contracting n 5
t ¢
, MatrixTPH|TPH| TPH BTXE|0&G| 8010 | 8240 |Metals| Others © |Date Time| | y
Y c
A
M exenstion (LD | DX K ol 4z] 2
\_\ - et g T ./;b_‘jj__--'—*
; o edss iniilol: A" SR
/] | :;]:‘ es 5 ore dipice. _M;Q—r'—'”' N
/ A A enniicl > €0l ?iﬁgﬁ. ;W—é}m‘_‘ -
;‘I I! S'i:\{}j‘:?:.‘ ' ._J:;E O 2 4,_-‘:—_
. ALY Fie] . _,__......--—-——-"""'""‘"'*J“
\ b npraey Py e I N et
/ i R .
/ JER R [ R S
41| T
; o e
. 7
nquished by: 7 — Date/Time: _— | Received by:_Sed B~ Pleasc Initial
Jrganization: ’/ 44!, LA, QA—/L [-7-91 s [C Organization; €X{resS— = Samples Stored In Ice:
o T X - ! : B
inquished by: IWE Sl Date/Time: Received by: ! \S;ﬁ)n:?sc\i/l;r:ﬁ{r:acgspacc: &
Jrganization: E{)}p ress — =7 (~1-9) /60O Organization: “/r‘!. Comments:
inquished by: - J— Date/Time: Received by: /@Tgﬂé)ﬁ PP
Organization: —_ e Organization:__ > @« vs07— |




SUPERIOR ANALYTICAL LABORATORIES, INC.

825 ARNOLD, STE. 114 » MARTINEZ, CALIFORNIA 94553 « (415) 228-1512 DOHS #318
DOHS #220
CERTIFICATE ©OF ANALYSTIS
LABORATORY NO.: 82244 - DATE RECEIVED: 01/09/91
CLIENT: SEMCD DATE REPORTED: 01/16/91

CLIENT JOB NO.: VA HOSPITAL

ANALYSIS FOR TOTAL PETROLEUM HYDROCARBONS
by Modified EPA 8W-846 Method 8015

LAB Concentration (mg/Kg)
# Sample Identification Diesel Ranhge

1 S.E,WALL ND<1Q

2 N.E,WALL NDG<10

3 N.W,WALL ND<10

4 W.WALL,CENTER ND<10

b S.W,WALL ND<10

6 South WALL ND<10

7 EASY BOTTOM ND<10-

Method Detection Limit for Diesel in Soil: 10 mg/Kg
QAQC Summary:

Daily Standard run at 200mg/L: RPD Diesel = i3
MS/MSD Average Recovery = 102%: Duplicate RPD

u
w

Richard Srna, PHR.D.

aboratory Mana D

OQUTSTANDING QUALITY AND SERVICE
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SUPERIOR ANALYTICAL LABORATORIES, INC.

825 ARNOLD, STE. 114 « MaRTINEZ, CALIFORNIA 94553 (418) 229-1512 DOHS #319
DOHS #220

CERTIFICATETE oF ANAL YSIS

LABORATORY NO.: 82244 DATE RECEIVED: 01/09/91%
CLIENT: SEMCO DATE REPORTED: 01/16/81
CLIENT JOB NO.: VA HOSPITAL

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 Xylehes
! S.E,WALL ND<3 ND<3 ND<3 6

2 N.E,WALL ND<¢3 ND<3 ND<3 4

3 N.¥W,WALL . ND<3 ND<3 ND<3 ND<¢3

4 W.WALL,CENTER ND<(3 NB<3 ND<3 ND<3

5 S.W,WALL ND<3 ND<3 ND<3 4

6 South WALL ND<3 ND<3 ND<3 ND(3

7 EAST BOTTOM ND<3 ND< 3 ND< 2 ND<3

ug/kg - parts per biilion (ppb)
Method Detection Limit in Soil: 3 ug/Kg
QAQC Summary:

Daily Standard run at 20ug/L: RPD = <15%
ME8/MSD Average Recovery = 102%: Duplicate RPD = <8

Richard Srna, Ph.D.

;gaboratory Manaégg 3

QUTSTANDING OUALITY AN SFRVICE
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SUPERIOR ANALYTICAL LABORATORIES, INC.

825 ARNOLD, S1&. 114 « MARTINEZ, CALIFORNIA 84553 « {(415) 228-1512 DOHS #319
DOHS #220
CERTIFICATE OF ANALYGSI S
LABORATORY NO.: 82244 DATE RECEIVED:01/08/91
CLIENT: SEMCO DATE REPORTED:0t1/18/91

CLIENT JOB NO.: VA HOSPITAL

ANALYSIS FOR PETROLEUM HYDROCARBONS
by Method 9071/418.3

LAB Concentration{myg/Kyg)
# Sample Identification Petroleum Hydrocarbons
1 S.E,WALL ND<20
2 N.E,WALL NDL20
3 N.W,WALL ND<20
4 W.WALL,CENTER ND¢20
5 S.W,WALL ND<20
8 South WALL ND< 20
7 EAST BOTTOM ND< 20

g/kg - parts por million {(ppm)}
Method Detection Limit for Petroleum Hydrocarbons in Soil: 20 mg/Kg

QAQC Summary:

MS/MSD Average Recovery = 101%: Duplicate RPD = 2

Richard Srna, Ph.D.

fgimuu-lf;éizé;ﬁ?wLﬁ.
aboratory Managdr .2

OQUTSTANDING QUALITY AND SERVICFE



dL-15-,91 18t 43 & 415 229 1518 SUFEKRLIUX LHBD F.Y3

SUPERIOR ANALYTICAL LABORATORIES, INC.

825 ARNOLD, STE. 114 » MARTINEZ, CALIFORNIA 94553 « (415) 229-1512 DOHS #319
DOHS #220

CERTIFICATE OF ANALYSIES

LABORATORY NO.: 82244 DATE RECEIVED:01/09/91
CLIENT: SEMCO : DATE REPORTED:01/16/91
CLTIENT JOB NO.: VA HOSPITAL

ANALYSIS FOR TOTAL OIL AND GREASE
by Standard Method LL20F

LAB Concentration(mg/Kg)
- sample Identification Qil & Grease

1 S.E,WALL ND<¢B0

2 N.E,WALL ND<S0

3 N.W,WALL ND<50

4 W.WALL,CENTER ND <50

5 S.W,WALL ND< 5O

6 South WALL ND<50

7 EAST BOTTOM ND<EO

~ 3/kg - parts per million (ppm)
Method Detection Limit for 0il1 and Grease in Soil: 50mg/Kg

QAQC Summary: Dupliicate RPD : 7

Richard Srna, Ph.D.

%4‘#/1&/—1
aboratory DIreéL')

OUTSTANDING QUALITY AND SERVICE



SEMCO

JAMES C. BATEMAN PETROLEUM SERVICES. 1XC.

£31W, Hach Pd.  Modestc, Calil, 95251
Ganeral & Engloreering Conr-acion

{8008 529293
FAX {209 5320500

-

SEMCO
JAMES . HATEMAY PETROLETM SERVICES, 15C

T4t Leshe 50 San Matge, Cal¥, 94002
Grreal & Engineenng Contractors
2451 87 2B
FAX 1415 STO73L

CHAIN OF CUSTODY RECORD

progect wevie: Vs B QosRITRL-

U35\ ARPS{O ROAD . ej&ljeg i )
SAMPLERS (signature} : fober ~§,§ . )
%330 L“}HT of *' 4 ~ 59" REMARKS
ﬁf.:il?" Date | Time § “;'; station Location - L/
Ble® N[sEwarL )Y SU Ao e Pl BT
{ & DUANE wAL L CIX] ‘ 3 3
| ot IXIN), WALL L XA 3¢ \
o [(XWwact EER |1 [T X BN !
B ) A S o ) ¢ % T \
W Seakh WALL \ }_( 3y \ |
Ml A EAST Brst TN S| o o e

noernds, TieN AesaND

CAY PESWLTS 165

e gsa YN

Pﬁﬂﬁwp (signature): :‘a_t_;! / Time R@\red‘:}' (s1§naturej: Relinguished by{signature):{Date / Time |Received by (signature):

m noyt e \E‘D w’i‘ﬁf orjkww Company or Agency: Company or Agency:
‘M& e glm g
Relinquished by{signature}: j Pate / Time Received by {signature): Relinquishied by: pDate / Tiwe |Received by (signature}:
Company or Agency: e Company or Ageacyy Cowpany or Agency: { Company or Agentys:
Relinquished by{signature): | Bate / Time [Received for Laboratory by:|Date / Time | Remarks/Shipping Information
cr or Pgency: (signature}

IR S — —



APPENDIX 4

SOIL PARTICLE ANALYSIS
(ASTM Method 422)
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Table 1.

FROM SEMCG MQDESTS CR.

oIV,

TG 14089477485

P

Sample Neo.

Sample Descriptipn-:;g

Specific Gravity

o S, e w— Sy

%1

bt mmom e — ]

Silty Clay

b e o s

2,65

rable 2.

Hydrometer analysis

Sample #1

f

L

i

e i e S GRS St i e G SR Smmer e )

icle DI
0.0580
0.0427
0.0309
0.0203
0.0121
0.0088
0.0063
0.0032
0.0014

ter

G B30
fa.. 8049
74.7

" 65.4
- 53.9

45.6
53904
- 29.0
2047

Table b 3

Sample

No. 1

8% ¢m

r
|sieve

[size
{

-

| Retained Mass (gm) -
| sieve | cumulative -
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|# 100
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