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1.0 INTRODUCTION

AEI Consultants (AEI) has prepared this report on behalf of Mr. and Mrs. Nat Piazza (client),
owners of the above referenced property. AEI has been retained by the client to provide
environmental engineering and consulting services associated with a release from two previously
removed underground storage tank (USTs) on the property. This Additional Information Report
was prepared in response to a request from the Alameda County Environmental Health Department
(ACEH) for a clarification of the current conditions at the subject site.

2.0 SITE DESCRIPTION

The subject property (hereafter referred to as the “site” or “property”) is located at 20957 Baker
Road in Castro Valley, California (Figure 1: Site Location Map). The site is located in a mixed
residential and commercial/light-industrial area of Castro Valley. The site is approximately 81 feet
by 300 feet in area and is currently undeveloped and not in use. The site is partially covered with
asphalt surfacing and concrete slabs with the remainder of the site graveled. The site occupies the
southern two thirds of the fenced in area.

Baker Road makes up the east boundary of the site with residential property to the east of the road.
Rutledge Road bounds the property to the west with commercial and residential property west of
the road. The property is bounded to the north by a partially vacant lot. The parcel to the north is
split by a fence, with the southern half of the adjacent lot appearing to be part of the subject site.
Two residential buildings are located in the northeast quadrant of is adjacent lot. To the south, the
east half of the property is by an apartment complex and on the west half bounded to the south by a
plumbing contractor. The locations of these buildings relative to the subject site and locations of
the former UST are shown on Figure 2, “Site Map”.

3.0 BACKGROUND

3.1  Geotechnical Investigation

In 1986 Merrill, Seeley, Mullen, Sandefur, Inc. performed a geotechnical exploration and
engineering study for design of proposed construction at the subject site. Nine (9) soil borings
(GT-1 through GT-9) were drilled at to the top of bedrock. The investigation described a surface
layer of gravelly clay fill one (1) to two (2) feet thick. The native soil was described as very stiff to
hard dark brown to black, silty clay. At depths of three (3) to four (4) feet bgs the color changed to
grayish brown. Silt and sand was encountered under the silty clay in Borings GT-4 through GT-8.
Bedrock was encountered at depths ranging from six (6) below the ground surface (bgs) in boring
GT-1 to 13 feet bgs in GT-9. Groundwater was encountered at depths ranging from nine (9) to
twelve (12) feet bgs in borings GT-2, GT-4, through GT-6, GT-8 and GT-9. No groundwater was
encountered in boring GT-1, GT-3, and GT-7. A copy of the “Geotechnical Exploration and
Engineering Study Report “ is attached in Appendix A.
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3.2 Tank Removal

On April 21, 2004, AEI removed two 1,000-gallon USTs from the site (Figure 2). The removal
was performed under permit from the ACEH. Robert Weston, Inspector for the ACEH, observed
the tank removal.

Two soil samples were collected from underneath each UST and analyzed for Total Petroleum
Hydrocarbons as gasoline (TPH-g), benzene, toluene, ethylbenzene, xylenes (BTEX) and Methyl
tertiary butyl ether (MTBE) by EPA Method 8021B/8015Cm. Total Petroleum Hydrocarbons as
diesel (TPH-d) was analyzed by EPA Method 8015C and total lead by EPA Method 7010.

Hydrocarbons were reported in all the soil samples analyzed. TPH-g was reported at
concentrations ranging from 160 milligrams per kilogram (mg/kg) (T1W-EB8’) to 1,400 mg/kg
(T2W-EB8’). TPH-d was reported at concentrations ranging from 1,400 mg/kg (T2E-EB8’) to
10,000 mg/kg (T1E-EB8’). Total xylenes were reported in two samples at 8.4 mg/kg (T2W-E8’)
and 0.25 mg/kg (T2E-EB8’). No benzene, toluene or ethylbenzene were reported in any of the soil
samples. Total lead was reported at concentrations ranging from 6.1 mg/kg (T1W-E8’) to 24
mg/kg (stockpile sample STKP1-4).

The following notes were attached to the gasoline results of all four soil samples collected in the
tank excavation:

e () strongly aged gasoline or diesel range compounds are significant

e M) no recognizable pattern

The following notes were attached to the diesel results of the soil samples collected in the tank
excavation:
e ) aged diesel ? is significant — TLSTKP1-4
e d) diesel range compounds are significant no recognizable pattern- T2E-EB8’, T2W-EBS’,
and T2STKP1-4

The results of hydrocarbon analyses of soil samples collected during tank removal are included in
Table 1. Copies of the analytical reports were included in “Underground Storage Tank removal
Final Report”, which attached in Appendix B.

Under instruction from Robert Weston, ACEH inspector, no over excavation or cleaning of the
excavation was done. The excavation was lined with plastic sheeting and backfilled with base
rock.

The tanks, which had been unused for over 15 years were reported to still contain a small amount
of fuel and sludge. The tanks were reported to be intact with no obvious leaks, this is consistent
with the fuel remaining in the tanks and suggests that the release at the site was from over filling or
piping/dispenser leaks. This combined with the absence of MTBE and minimal presence of VOCs
and the notes on the analytical reports referencing aged gasoline, aged diesel, and no recognizable
pattern indicates that the releases are old enough to have undergone significant degradation and
likely occurred prior to the late 1980s when the tanks ceased to be in operation.
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3.3  Preliminary Site Investigation

AEI performed a preliminary site investigation at the property on May 18, 2005. Eight (8) soil
borings (SB-1 through SB-8) were advanced to depths ranging from 14 to 18 feet below ground
surface (bgs) using a Geoprobe® Model 5410 direct-push drilling rig. The locations of the soil
borings are shown on Figure 2, Site Map.

No detectable concentrations of TPH-g, TPH-d, TPH-mo, MTBE or BTEX, were reported in any
of the soil samples from depths of 7.5 to 11 feet bgs at or above detection limits of 1.0 mg/kg, 1.0
mg/kg, 5.0 mg/kg, 0.05 mg/kg, and 0.005 mg/kg, respectively. The results of the soil analyses are
summarized in Table 1 (Soil Analytical Data) and shown on Figure 3 (Soil Analytical Data).

TPH-g was reported in the groundwater sample from soil boring SB-2 (SB-2W) at concentration of
7,300 micrograms per liter (ug/L). No TPH-g was reported in groundwater samples from any other
borings at or above the detection limit of 50 pg/L. The analytical report carries the note “m) no
recognizable pattern”. This degradation of the normal gasoline chromatograph pattern is indicative
of old, biologically degraded hydrocarbons.

Maximum TPH-d was reported at a concentration of 23,000 pg/L in the in the groundwater sample
from boring SB-2 (SB-2W). LNAPL was observed both in the field and by the laboratory in this
groundwater sample. TPH-d was reported in the other seven borings at concentrations ranging
from ND<50 pg/L (SB-7) to 670 ug/L (SB-5). The diesel analytical report carries the note “m)
diesel range compounds are significant; no recognizable pattern”. This degradation of the normal
diesel chromatograph pattern is indicative of old, biologically degraded hydrocarbons.

No TPH-mo was reported in groundwater samples from borings SB-3, SB-4 and SB-7 at or above a
detection limit of 250 pg/L. TPH-mo was reported in groundwater samples from borings SB-1,
SB-2, SB-5, SB-6 and SB-8 at concentrations ranging from 300 pg/L (SB-6) to 1400 ug/L (SB-1
and SB-5).

No MTBE was reported in the groundwater samples from any of the borings at or above a detection
limit of 5.0 pg/L.

The results of the groundwater analyses are summarized in Table 2 (Groundwater Analytical Data
- Soil Borings and Paired Monitoring Wells) and shown on Figure 4 (Groundwater Analyses -
5/18/05 & 10/18/07). A copy of the “Preliminary Site Investigation Report” is attached in
Appendix C.

3.4 Monitoring Well Installation

On October 12, 2007 AEI installed five (5) 2-inch nominal diameter groundwater monitoring
wells, one on each side of the former tank hold (MW-1, MW-2), one through the center of the
backfill (IN-1) and two down gradient of the former tank hold (MW-3, MW-4). The details of
well construction are summarized in Table 3 (Well Construction Details).
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Two soil samples from borings MW-1 through MW-3 and three soil samples from wells MW-4 and
IN-1 were analyzed for TPH-g and MBTEX by EPA Method 8015/8021B and TPH-d, TPH-mo,
and TPH-bo by method 8015C.

Analysis of soil sampled reported TPH-d in well IN-1 at concentrations of 4.0 mg/kg, 5.1 mg/kg,
and ND<1.0 in samples collected at depths of 8.5 feet bgs, 10 feet bgs, and 12 feet bgs,
respectively. No TPH-g, TPH-mo, BTEX or MTBE was reported in soil samples from well IN-1.

No TPH-g, TPH-d, TPH-mo, TPH-bo, BTEX or MTBE was reported in any of the soil samples
analyzed from wells MW-1 through MW-4 at or above standard reporting limits.

The wells were initially developed on October 15, 2007. Depth to water at the time the wells
were developed ranged from 11.00 feet bgs (IN-1) to 14.57 feet bgs (MW-4). On October 18,
2007, at the time of the initial sampling event, the depth to groundwater ranged from 10.89 feet
bgs (IN-1) to 14.92 feet bgs (MW-4). Depth to groundwater in the wells on November 6, 2007
ranged from 8.00 feet bgs (MW-4) to 11.37 feet bgs (MW-2). The depth to water in well MW-4
was anomalously low when the wells were installed and at the three times depth to water was
measured in October 2007.

Depth to groundwater on November 6, 2007 ranged from 11.20 feet bgs (MW-3, IN-1) to 8.00 feet
bgs (MW-4). The direction of groundwater flow at the time of measurement was to the south-
southeast with a groundwater gradient of 0.002 ft/ft. A historical summary of groundwater
elevations can be found on Table 4.

Groundwater samples from the October 18, 2007 groundwater monitoring event were analyzed
for TPH-g, MBTEX by EPA Method SW8021B/8015Cm and Total petroleum Hydrocarbons as
Bunker oil (TPH-bo — C10+), TPH-d (C10-23) and TPH-mo (C18+) by EPA Method SW8015C.

No TPH-g, BTEX or MTBE were present at or above standard reporting limits in any of the
groundwater samples.

No TPH-bo, TPH-d, or TPH-mo, were reported in samples from wells MW-2 through MW-4 and
IN-1 at or above detection limits of 100 pg/L, 50 pg/L, and 250 pg/L, respectively. TPH-bo
(C10+, middle - heavy residual fuel), TPH-d (C10 - 23, middle residual fuel), and TPH-mo (C18+
heavy residual fuel were reported in the water sample from well MW-1 at concentrations of 56
pg/L, 140 pg/L, and ND<250 ug/L, respectively. The difference between concentrations reported
for TPH-bo (C10+) and TPH-d suggest a TPH-mo concentration around 86 ug/L.

The initial groundwater monitoring wells indicate a significant decrease in dissolved hydrocarbon
concentrations in the groundwater between soil boring grab sample (May 18, 2005) and the initial
sampling of monitoring wells (October 18, 2007) had occurred. No hydrocarbons were reported in
any groundwater samples since the January 14, 2008 monitoring event. A historical summary of
groundwater analyses can be found on Tables 3 and 5. A complete copy of the “Well Installation
Report” is attached in Appendix D.
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During the first groundwater monitoring event, the soil vapors present in the vadose zone of
impacted wells were measured using a RKI Eagle gas analyzer. The Eagle measures Total Volatile
Hydrocarbons (TVH), oxygen (O,), carbon dioxide CO,), and methane concentrations (CH4). The
purpose of the sampling was determine if significant volatile hydrocarbons were present in the
vadose zone and whether sufficient oxygen is present in the vadose zone to sustain biodegradation.

Vapor samples were collected from the vadose zone in each of the five wells on site. No TVH was
detected in any of the wells, this is consistent with the results of soil and groundwater analyses
which reported little or no light range hydrocarbons. O, content ranged from ambient conditions,
20.8% in MW-1, to slightly depressed, 7.9% in MW-3, 15.9% in MW-2, and 12.4 % in IN-1. CO;
content ranged from near normal, 0.4% in MW-1 to slightly elevated in MW-3 (7.3%) and IN-1
(5.0%). The vapor survey field data is summarized of Table 6.

Normal air composition is approximately 20.9% O, and 0.1% carbon dioxide. O, concentrations of
<5% are considered to be O, limited. With an O, concentrations ranging from 7.9% to 20.8% the
site is not O, limited and would be expected to sustain an active biomass if hydrocarbons were
present. The depressed concentrations of O, and elevated concentrations of CO, in the soil gas is
consistent with relatively low levels of biodegradation of natural organic material, in the soil such
as the black clay seen in soil borings at depth of approximately 1 to 4 feet bgs.

4.0 GEOLOGYAND HYDROLOGY

The site is located at approximately 160 feet above mean sea level (msl). The site is relatively flat
and the local topography slopes very gently to south-southwest toward an unnamed stream (Figure
1). During periods of rain, surface drainage on the bulk of the site is to the southwest then onto the
storm drains along Rutledge Road (Figure 4). Some of the surface flow is across the tank
excavation site, which likely recharges the gravel backfill with oxygenated water.

The lithology observed in the borings drilled to date typically consists of 0.5 to 2 feet of gravelly
clay — clayey gravel (Fill). This is underlain by relatively impermeable, organic rich, black silty
clay to a depth of 3 to 4 feet bgs. The black clay is underlain by dark yellowish brown oxidized
clayey silt which grades into sand at depths ranging of 6 to 9 feet bgs. The yellowish brown to
reddish gray silty, gravelly sand is present to the top of the bedrock at depths of 13 to 17 feet bgs
(Figure 5). These sands are greenish gray in boring SB-2 and MW-2, which are the only reduced
sediments observed below the shallow black clay. In several borings saprolitic clay (claystone
weathered in place.) is present between the sandy sediments and the claystone bedrock.

The relationships of the sediments that underlie the site are shown on Figure 10 (Cross sections A-
A’ and B-B’) in the 2007 Well installation Report that is attached in Appendix D. Copies of the
boring/well logs are included in their respective reports in Appendices C and D. A detailed cross
section across the tank pit is attached as Figure 8.

May 2005 Groundwater was encountered in soil borings at depths of D to 11 feet bgs. On October
12, 2007 groundwater was encountered at depths ranging from 13.3 feet bgs in well IN-1 to 15.5
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feet bgs in well MW-1. This indicates that during at least part of the dry season, groundwater is not
present above the top of the bedrock (Figure 6). The overall northward slope to the bedrock
surface under the former USTs, and the local bedrock low in the area of SB-2 combined with the
common eastward component to the groundwater gradient (Table 4a) would have resulted in
hydrocarbon migration toward boring SB-2 and MW-2 where the historically the highest
concentrations of hydrocarbons were present in the groundwater.

Between October 12, 2007 and 8/20/2008, the groundwater flow direction ranged from southwest
to east with highly variable gradients (Table 5). The groundwater surface has a strong southerly
component but commonly forms an arching surface centered on well IN-1 with gradients toward
both the southwest and east. This high coincides with the subcrop ridge on the bedrock surface.
The coincidence of the high in the groundwater surface with the high on the bedrock surface
suggests the possibility that the two are related. Groundwater within the underlying low
permeability sediments is typically through interconnected fracture system. If the subcrop ridge is
related to fracture system it is possibly that the local groundwater is being re-charged with water
entering the fracture system in the adjacent hill.

Although most of the site is unpaved, the shallow black clay is relatively impermeable and rain
water puddles and runs across the site including across the backfilled excavation. It is probably
that whenever sufficient rainfall occurs to produce runoff across the site the gravel fill would likely
become charged with rainwater. This water could percolate downward producing a localized high.
However, a comparison of nearby rainfall records does not show any correlation between rainfall
and the direction of the groundwater gradient at the site

The nearest surface water body to the site is a small, unnamed creek, located approximately 500
feet southwest of the site that drains into San Lorenzo Creek.

5.0 SUMMARY OF ENVIRONMENTAL CONDITIONS

Analysis of soil samples collected from beneath the two previously removed 1000-gallon fuel
USTs in 2004 reported maximum TPH-g and TPH-d concentrations of 1,400 mg/kg and 10,000
mg/kg, respectively from a depth of 8.0 bgs. Despite the significant concentrations of TPH-g and
TPH-d, no benzene, toluene, or ethylbenzene were reported is the soil analyses. Low
concentrations of xylenes were reported in two samples. The absence of significant amounts of
VOC:s in the soil samples with significant hydrocarbons is indicative of an old degraded release.

Analysis of soil samples collected during the 2005 “Preliminary Site Investigation” reported no
TPH-g, TPH-d, TPH-mo or MBTEX, however obviously reduced greenish gray sand was observed
below the top groundwater in boring SB-2. Field screening reported 175 ppmv from this interval.
Field screening found no other soil samples with significant concentrations of volatile organic
vapors. Reduced sediments were not encountered in any other soil borings. Based on the data
from the 2004 UST removal and 2005 preliminary Site Investigation data, impacted soil appeared
to be limited to an area less than 10 feet by 30 feet, essentially the footprint of the previous tank
hold and in the bedrock low around boring SB-2.
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Significant concentrations of TPH-g, TPH-d, and TPH-mo were reported in the groundwater only
at the East End of the tank pit in boring SB-2. No BTEX was reported in water samples from
boring SB-1, and SB-3 through SB-8. Relatively low concentrations of toluene and xylenes were
reported in the water sample from SB-2. No benzene or ethylbenzene were reported present in SB-
2. Low levels of TPH-d and TPH-mo were reported with TPH-mo consistently higher than TPH-
mo. This combined with the absence of VOCs and gasoline fractions is indicative of an old,
degraded hydrocarbon release.

The distribution of hydrocarbons in the groundwater away from the source at this site is directly
related to their weight, the reverse of the pattern that is expected. In a mixed weight lightweight
hydrocarbons exhibit the greatest dispersion and heavier weight hydrocarbons such as motor oil
disperse shorter distances. TPH-mo exhibits the widest areal distribution, followed by TPH-d,
then by TPH-g, which was reported only in boring SB-2. Such distributions typically are indicative
of old collapsing hydrocarbon plumes where biodegradation is reducing the lighter fractions faster
that the heavier oil range compounds. This picture of an old collapsing groundwater plume is
consistent with the nature and age of the release as described in section 3.1 above. This
interpretation is supported by laboratory notes attached to the gasoline and diesel results for the
2005 groundwater sample from boring SB-2. The gasoline analytical report carries the note “m) no
recognizable pattern”. The diesel analytical report carries the note “m) diesel range compounds are
significant; no recognizable pattern”. Both notes are indicative of old biologically degraded
hydrocarbons.

AEI installed five (5) monitoring wells in October of 2007. Analysis of soil samples collected
during the installation of monitoring wells MW-1 through MW4 drilled adjacent to the former tank
hold and IN-1 which was drilled through the backfilled excavation reported no hydrocarbons above
standard reporting limits. Four quarters of groundwater monitoring have reported no
hydrocarbons present except for the first quarter in Well MW-1 where diesel and oil range
hydrocarbons were reported below RWQCB ESLs. Based on this data the site meets the
established RWQCB standard for closure.

6.0 TECHNICAL COMMENTS TO 3% QTR 2008 MONITORING REPORT

6.1 Comment #1. Evaluation of Soil and Groundwater Conditions

6.1.1 Condition of Soil Remaining Beneath the Tank Pit

The ACEH Technical Comment #1 states, “However, ACEH notes that TPHg and TPHd detected
during the tank removal remain in the soil beneath the former tank pit.”  AEI response is that the
following data collected during the 2007 installation of the monitoring well clearly shows that no
significant hydrocarbons were present beneath or adjacent to the former tank pit at the time well
IN-1 was installed. This view is supported by the following arguments.
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e Well IN-1 was sampled across the base of the backfill. The native sediment in contact with
the backfill consisted of an approximately 1-inch thick layer of odorless olive yellow sand.
This was underlain by oxidized dark yellowish brown sand with no odors. The oxidized
color of the sediments is indicative of an oxygen rich environment and is not compatible
with the presence of hydrocarbons. The removal of oxygen from the environment by the
bio-mass which degrades hydrocarbons reduces the red and yellow iron compounds in the
soil to the greenish or bluish gray iron pigments associated with hydrocarbon contamination
in the soil.

e The location of IN-1 was midway between tank excavation samples T1E-EB8’ (2,400
mg/kg TPH-g, 10,000 mg/kg TPH-d) and T2W-EB8’ (1,400 mg/kg TPH-g, 2,400 mg/kg
TPH-d). The soil sample from 8.5 feet bgs was collected from essentially the same interval
as the pit samples, see Figure 2, Site Map and Figure 9, Cross Section — Analytical Data.
The oxidized nature of the soil encountered in IN-1 indicate that no significant amount of
hydrocarbon degrading biomass and no hydrocarbon are present under the center of the
tank pit where highest concentrations had been reported 3 % years earlier.

e Analysis sample IN-1-8.5 that was collected midway between and six (6) inches below and
IN-1-10 from 2 feet below tank pit samples T1E-EB8’ and T2W-EB8’ reported residual
TPH-d concentrations of 4.0 and 5.1, respectively. These minimal concentrations indicate
that significant concentrations of hydrocarbons are no longer present where the previous
highest concentrations were reported.

e AEI measured the soil gases present in well IN-1 on October 18, 2007 and July 12, 2008.
No hydrocarbons were measured in the soil gas which would be expected if hydrocarbons
were present in the vadose zone near the well. CO; concentrations were elevated and the
O, concentration depressed but not sufficiently (<5% O) to indicate a significant biomass
grading hydrocarbons. The relative concentrations of oxygen and carbon dioxide in IN-1
are consistent background levels in the other wells on the site where no hydrocarbons have
been reported in the soil.

e Four quarters of groundwater monitoring have reported no detectable hydrocarbons in well
IN-1. OnJanuary 14, 2008, the groundwater level in well IN-1 was at 8.39 feet bgs, at the
same depth that the hydrocarbon contamination was reported in 2004 samples, T1E-EB8’
and T2W-EB8’. If significant hydrocarbon contamination remained beneath the tank pit it
would have been in contact with the groundwater and which would have been shown by the
presence of hydrocarbons in the ground water samples.

Taken together this data is clear evidence that the previously reported hydrocarbons are no longer
present. The obvious conclusion is that natural attenuation processes have reduced during the 3 %2
years between when the tanks were removed and well IN-1 were installed.

6.1.2 Disagreement between SB-2 and MW-2 groundwater analytical data
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The ACEH Technical Comment #1 also states, “In addition, groundwater analytical data from soil
boring SB-2 disagree with groundwater analytical data from well MW-2.”  AEI does not
understand how groundwater data collected from a soil boring in 2005 and monitoring well
analytical data collected from a period 2 ¥ to 3 % years later constitutes a problem. Hydrocarbons
degradation is a natural process/phenomenon inherent to almost all fuel hydrocarbon release.
Furthermore, hydrocarbons have been show by many studies to degrade rapidly in aerobic
environments. The monitoring data from between October 2007 and August 2008 consistently
shows no hydrocarbons present. This is consistent with the hydrocarbon contamination reported in
2004 not being present in the soil as discussed above. Analysis of the greenish gray sand in MW-2
at depths of 11.5 and 13.5 feet reported no petroleum hydrocarbons, which is consistent with the
most recent groundwater samples.

AEI believes that given the monumental amount of literature documenting the near universal nature
of degradation of hydrocarbons in shallow oxygenated environments that the data presented in the
previous reports and above should be sufficient. However in light of the ACEH request for
additional supporting arguments supporting the biodegradation the additional discussion below is
offered to support AEI’s view that the available data is consistent with degradation of the
previously reported hydrocarbons by natural attenuation processes.

All available data from the sites has been included in previous reports. The available data is from
the tank removal, the initial investigation in 2005 (1 year later) and the installation of wells in 2008
(3 years later) followed by a year of groundwater monitoring data. The soil data from 2005
showed no soil impact outside of the immediate area of the tank pit. Soil data from the installation
of IN-1 found only traces concentrations of TPH-d beneath the tank pit. No data is available
showing a progression of decreasing concentrations.

No groundwater data is available from the tank removal, but given the concentrations reported in
the soil beneath the tank pit and the presence of free product in boring SB-2 in 2005, it is likely
that free product was present in the groundwater beneath the tank pit in 2005. Analysis of the
2005 soil boring groundwater samples reported TPH-g only at the West end of the tank pit (SB-2,
7,300 pg/L) and the highest concentration of TPH-d (23,000 pg/L) in the same boring. BTEX
was either not reported except for toluene and xylenes, which were reported in SB-2 at a minimal
concentration. TPH-mo range hydrocarbons had the widest areal distribution with TPH-mo
concentrations in boring SB-1, SB-8 and SB-6 higher than TPH-g concentrations.

Some of the common mechanisms for natural attenuation are:

e Physical reduction of the hydrocarbon concentration through vadose zone dispersion, the
loss of volatile organic compounds (VOCSs) such as benzene, toluene, ethylbenzene, and
xylenes (BTEX) to the vadose zone and ultimately to the atmosphere.

e Physical reduction of the hydrocarbon concentration by dissolution into the groundwater
and dispersion along with groundwater movement. The distance of dispersion
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e Physical reduction of the hydrocarbon concentration by non-aqueous phase dispersion
along with groundwater movement.

e Chemical (weathering — abiotic degradation) degradation.
e Biological destruction by biomass activity, both aerobic and anaerobic.
Active natural attenuation of hydrocarbons is evidenced by the following:

e Analysis of soil samples collected at the site in 2004 reported xylene in two of the tank
removal samples. No benzene, toluene or ethyl benzene was reported.  This indicates that
dispersion due to volatilization was reducing the concentrations of the lighter hydrocarbon
fractions in the impacted soil and groundwater.

e Despite the significant concentrations of TPH-g and TPH-d reported in the 2005 water
sample from soil boring SB-2; only low concentrations of toluene and xylenes and no
benzene or ethylbenzene was reported. This also is indicative of dispersion by
volatilization was reducing the concentrations of the lighter hydrocarbon fractions in the
groundwater.

e Active dispersion through non-aqueous phases is demonstrated by the presence of diesel
range LNAPL observed in the field and by the laboratory in the water sample from boring
SB-2.

e Dissolved phase dispersion is demonstrated by the presence of low concentrations of TPH-
d and TPH-mo up gradient in boring SB-1 and down gradient in boring SB-8 and SB-6.

e The distribution of hydrocarbons in the groundwater away from the source at this site is
directly related to their weight, the reverse of the pattern that is expected. In a mixed
weight lightweight hydrocarbons exhibit the greatest dispersion and heavier weight
hydrocarbons such as motor oil disperse shorter distances. TPH-mo exhibits the widest
areal distribution, followed by TPH-d, then by TPH-g, which was reported only in boring
SB-2. Such distributions typically are indicative of old collapsing hydrocarbon plumes
where biodegradation is reducing the lighter fractions faster that the heavier oil range
compounds.  This picture of an old collapsing groundwater plume is consistent with the
nature and age of the release as described in section 3.1 above. This interpretation is
supported by laboratory notes attached to the gasoline and diesel results for the 2005
groundwater sample from boring SB-2. The gasoline analytical report carries the note “m)
no recognizable pattern”. The diesel analytical report carries the note “m) diesel range
compounds are significant; no recognizable pattern”. Both notes are indicative of old
biologically degraded hydrocarbons.
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Natural attenuation by both dispersion and biodegradation would also have been enhanced at the
site in the following ways:

e Depth to water in well IN-1 located approximately midway between tank samples T1E-
EB8' and T2W-EBS8' has ranged from 8.39 to 11.39 feet bgs. This indicates that the clayey
silty sand underlying the tank excavation lies within the capillary fringe/smear zone. Much
of the year, the impacted sand in the capillary fringe was a moist substrate with sufficient
oxygen content much of the year to sustain high levels of bioactivity. Oxygen percentages
in vapor samples from the monitoring wells confirm that oxygen levels in the vadose zone
were high enough to support active biodegradation

e The surface of the site is underlain by relatively impermeable black clay that limits
infiltration during periods of heavy rain. As a result, during periods of rain, surface runoff
flows down slope toward the southwest as shown on Figure 11. During installation of the
monitoring wells in 2007, water was draining across the tank pit area. During these periods
the backfilled tank pit can be expected to act as a conduit for oxygenated. Water
accumulating in the backfill will flow downward toward the saturated zone creating a
mounding effect followed by lateral flow in all directions as show in Figure 12. This water
movement will have the effect of enhancing lateral transport and dispersion of
hydrocarbons. The oxygenated water will increase the biomass in impacted soil and
accelerate the rate of biodegradation.

As discussed above the lack of volatile hydrocarbons and wider distribution of heavy less mobile
oil range hydrocarbons relative to lighter more mobile hydrocarbons indicate that the hydrocarbons
present in the soil and groundwater at the tank pit area represent a old release which has undergone
significant collapse. An old release such as this would contain an abundant and diverse bio-mass
well suited to biodegradation to the particular hydrocarbons present.  Data from soil samples and
groundwater monitoring show the impacted intervals to be well-oxygenated and suitable sites for
rapid biodegradation. The combination removal of the USTs, the influx of oxygen and water
through the gravel backfill and/or recharge from the underlying bedrock and significant range of
fluctuation in groundwater levels have created an oxygen rich environment beneath the tank pit.
This resulted in rapid biodegradation of the residual hydrocarbons seen during the tank removal in
2004.

The available literature discussing thousands of sites indicates that biodegradation of hydrocarbons
is and accepted and proven natural attenuation pathway. As the data presented demonstrates the
impacted soil is permeable and oxygenated. As such it is an excellent environment for
development of biomass with resultant reasonably rapid rates of hydrocarbon degradation. AEI
believes that natural attenuation by biologic action is sufficient to explain “where the hydrocarbons
went”. AEI believes the discussions above adequately demonstrated that natural attenuation
processes are active on the site and are sufficient to explain the reduction of concentrations of
hydrocarbons see in a two and a half year period in the area of boring SB-2 and MW-2.
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6.2  Comment #2. Soil Vapor Sampling of Monitoring Wells

The ACEH questions the use of analysis of soil vapor from groundwater monitoring wells. The
January 2003 “Active Soil Gas Investigation Advisory” (ASGI) referenced by the ACEH was
prepared to provide guidance on how to collected soil vapor samples to meet the strict data quality
objectives required for the evaluation of vapor intrusion potential and risk to the public health, and
does not necessarily apply, much less even mention, the subject of collecting soil gas samples for
the evaluation of bioventing feasibility and natural attenuation potential. Natural attenuation
potential, not vapor intrusion, was the focus of the sampling techniques used at this site.

While nested soil gas probes with discrete screens will provide a better lateral and vertical profile
of the TVH, CH4, 02, and CO2 distribution in the subsurface, almost any monitoring well with a
section of screen exposed to the vadose zone and capillary fringe can be used with this soil gas
sampling technique. When properly collected, soil gas samples from monitoring wells can
represent the average chemistry of many cubic feet of soil as compared to a discrete soil or soil gas
sample.

The use of soil gas surveys for bioventing feasibility and natural attenuation potential dates back to
the mid to late 1980s when many of the original techniques used today were developed. Evidence
of biodegradation resulting from the injection of air was reported by the Texas Research Institute in
laboratory experiments for the American Petroleum Institute as early as 1980 (TRI, 1980 and
1984). The first field scale demonstration of bioventing was completed by Jack van Eyk for Shell
research in 1982 (van Eyk and Vreeken, 1986 as reported in Downey et al., 2004).

Beginning in 1988 and 1992, the United State Air Force Center for Environmental Excellence
(AFCEE), currently know as the Air Force Center for Engineering and the Environment, embarked
on a large scale bioventing demonstration project, dubbed the “Bioventing Initiative” to evaluate
the effectiveness of aerating soils to enhance aerobic biodegradation. AFCEE performed soil gas
surveys, soil sampling, and installed pilot-scale bioventing system at over 145 sites at 56 Air Force
installations located throughout the United States, including Alaska and Hawaii. The methodology
for collecting soil gas samples to evaluate bioventing feasibility and natural attenuation potential
and in situ oxygen utilization and biodegradation rates was further refined and AFCEE published
the initial version of the “Test Plan and Technical Protocol For A Field Treatability Test for
Bioventing” (Hinchee, et al., 1992). This document was written to standardize bioventing testing
methods, including the use of soil gas surveys.

In 1994, AFCEE published “Addendum One to the Test Plan and Technical Protocol for a Field
Treatability Test for Bioventing, Using Soil Gas Surveys to Determine Bioventing Feasibility and
Natural Attenuation Potential” supplemental on how soil gas surveys can be used as an indicator of
subsurface hydrocarbon contamination and natural attenuation in the vadose zone.

Soil gas sampling techniques were further refined but remained basically the same for the next 10
years. In 2004, AFCEE published “Procedures for Conducting Bioventing Pilot Tests and Long-
Term Monitoring of Bioventing Systems” to replace the 1992 protocols to provide environmental
engineers and scientists with an updated approach for conducting bioventing pilot tests and for
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monitoring the long-term progress of bioventing systems, including soil gas sampling (Downey et
al., 2004). Please refer to Appendix E for more information on soil gas investigation methods.

The results of the two vapor sampling events reported volatile organic concentrations to be less
than 1 ppmv, the equipment detection limit. This demonstrates the absence of significant
concentrations of hydrocarbons in the subsurface. The absence of methane and high concentrations
of carbon dioxide combined with moderate concentrations of oxygen remaining are indicative of
the absence of hydrocarbon degrading active biomass.

6.3 Comment #3. Site Residential Redevelopment

ACEH Technical Comment # 3 states, “ACEH has determined that residual soil contamination
(TPHg 1,400 ppm, TPHd 10,000 ppm) in the source area exceed residential environmental
screening levels (Screening For Environmental Concerns at Sites With Contaminated Soil and
Groundwater, San Francisco Bay regional Water Quality Board, California EPA ESLs, November
2007.) More importantly, no evaluation has been submitted by you to very that the site meets
residential cleanup standards for all media (soil, groundwater, soil vapor) and that residual
contamination in the source area will not pose a risk to human health or the environment.”

The determination that ACEH finding that residual contamination of 1,400 ppm TPH-g, 10,000
ppm TPH-d remains in the source area is completely at odds with the results with recent soil and
groundwater sampling. The residual concentrations referenced were collected in April 2004.
Analysis of more recent soil samples collected from well IN-1 in October 2008 reported TPH-g
concentration as non-detectable at a detection limit of 1.0 mg/kg and TPH-d at concentrations of
4.0 mg/kg and 5.1 mg/kg. As noted in section 5.3 above, these samples were collected
immediately under the center of the tank pit between two the samples that were the source of the
results referenced by the ACEH. The ACEH for reasons not explained has chosen to ignore the
more recent data, which was collected under more controlled conditions, with an AEI professional
geologist and the ACEH case manager on site.

With regard to the request for an evaluation to demonstrate that the ESLs for soil groundwater and
soil vapor have been met, AEI presents the discussion below of the data collected at the subject
site:

6.3.1 Groundwater

Four quarters of groundwater monitoring have reported TPH-g and TPH-d at concentrations below
the residential environmental screening levels where groundwater has drinking water potential
(Screening For Environmental Concerns at Sites With Contaminated Soil and Groundwater, San
Francisco Bay regional Water Quality Board, California EPA ESLs, May 2008, Table F-1a) of 100
ug/L. This clearly demonstrates that the residential groundwater standard has been met.

One of the wells, MW-2 is a twin to soil boring SB-2 where the maximum concentrations of
hydrocarbons were reported in 2005. Well IN-1 is located in the center of the tank pit midway
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between the locations of soil borings reporting the maximum concentrations of TPH-g and TPH-d.
Two of the three remaining soil boring are co-located with soil borings where low concentrations
of hydrocarbons were reported in 2005. This groundwater data demonstrates that no detectable
concentrations of hydrocarbons are currently present at the site, hence no potential risk to human
health or the environment exists relative to the groundwater.

6.3.2 Soil

Analysis of soil samples IN-1-8.5, IN-1-8.5, IN-1-10, and IN-1-12 collected in October 2008 from
well IN-1 located midway between within soil samples T1E-EB8’ and T2W-EB8’ collected 3 %
years earlier during the UST removal. Analysis of these 2007 soil samples, which were collected
within several feet laterally of the samples from October 2007, reported no hydrocarbons except for
TPH-d which was reported act concentrations of 4.0 and 5.1 in IN-1-8.5, IN-1-8.5, respectively.
These concentrations are well below the residential ESL where groundwater has drinking water
potential of 83 mg/kg (Screening For Environmental Concerns at Sites With Contaminated Soil and
Groundwater, San Francisco Bay regional Water Quality Board, California EPA ESLs, May 2008,
Tables B-1 and C-1). Depth to water in well IN-1 on January 14, 2008 was at a depth of 8.39 feet
bgs. At this depth the water table would have been in contact with the soil horizon sampled during
the UST removal in 2004. If, as the ACEH has implied, the soil samples collected in 2008 at
depths of 8.5 and 11.5 feet bgs are not representative of the current soil conditions and that
significantly hydrocarbon impacted soil remains beneath the tank pit, the groundwater collected at
that time from a well penetrating that soil interval would contain detectable hydrocarbons. The
lack of detectable hydrocarbons in the January 14, 2008 sample from IN-1 supports AEI’s
contention that natural biodegradation has reduced the concentrations of hydrocarbons to well
below current residential ESLs.

6.3.3 Soil Vapor Concentrations.

No soil vapor sampling has been done at the subject site with the aim to evaluate potential for
vapor intrusion. No detectable hydrocarbons are present in the groundwater. No BTEX has been
reported in any groundwater sample except for SB-2 in 2004, which also contained significant
concentrations of TPH-g. Vapor sampling of the monitoring wells which was designed to evaluate
bio-mass activity reported no VOCs at a instrument detection limit of 1 ppmv. Although the well
vapor samples were collected according to different protocols than the January 2003 “Active Soil
Gas Investigation Advisory” (ASGI) referenced by the ACEH, the <1 ppmv concentration reported
for VOCs is below the RWQCB ESL for TPH of 10,000 mg/m® (Screening For Environmental
Concerns at Sites With Contaminated Soil and Groundwater, San Francisco Bay regional Water
Quality Board, California EPA ESLs, May 2008, Table E-2) and is consistent with the other data
from the site indicating that no significant hydrocarbons are currently present at the subject site

Soil and Groundwater Investigation
Project No. 273928
November 29, 2007

Page 14



7.0 SUMMARY

AEI believes that data discussed above clearly demonstrates hydrocarbons identified at the time
of the 2004 tank removal the site was an old already significantly degraded release. Further that
the same natural attenuation processes have reduced soil impact to minimal levels and
groundwater impact to non-detectable concentrations. The residual hydrocarbons identified are
approximately 2% of the applicable soil ESL and do not pose a risk to human health or the
environment.

AEI requests that the site be granted closure. Please contact either of the undersigned at (925)
944-2899, if you have any questions or need any additional information.

Sincerely,
AEI Consultants

Richard J. Bradford
Project Engineer

Robert F. Flory, PG
Project Manager
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Table 1 Soil Analytical Data
Piazza, 20957 Baker Road, Castro Valley, CA

Sample TPH-g TPH-d TPH-mo MTBE Benzene Toluene Ethyl Xylenes
ID benzene
mg/kg
8015 C 8021 B
Tank Removal
TIW-EB8'  4/21/2004 160 4,900 - <0.50 <0.05 <0.05 <0.05 <0.05
T1E-EBS8' 4/21/2004 190 10,000 - <17 <0.17 <0.17 <0.17 8.4
T2W-EB8'  4/21/2004 1,400 2,400 - <10 <1.0 <1.0 <1.0 <1.0
T2E-EBS8' 4/21/2004 460 1,400 - <0.50 <0.05 <0.05 <0.05 0.25
Phase 11 Site Investigation
SB1-11.5 5/18/2005 <1.0 <1.0 <5.0 <0.05 <0.005 <0.005 <0.005 <0.005
SB2-10 5/18/2005 <1.0 <1.0 <5.0 <0.05 <0.005 <0.005 <0.005 <0.005
SB3-7.5 5/18/2005 <1.0 <1.0 <5.0 <0.05 <0.005 <0.005 <0.005 <0.005
SB4-7.5 5/18/2005 <1.0 <1.0 <5.0 <0.05 <0.005 <0.005 <0.005 <0.005
SB5-7.5 5/18/2005 <1.0 <1.0 <5.0 <0.05 <0.005 <0.005 <0.005 <0.005
SB6-7.5 5/18/2005 <1.0 <1.0 <5.0 <0.05 <0.005 <0.005 <0.005 <0.005
SB7-8 5/18/2005 <1.0 <1.0 <5.0 <0.05 <0.005 <0.005 <0.005 <0.005
SB8-7.5 5/18/2005 <1.0 <1.0 <5.0 <0.05 <0.005 <0.005 <0.005 <0.005

Well Installation

IN-1-8.5 10/12/2008 <1.0 4.0 <5.0 <0.05 <0.005 <0.005 <0.005 <0.005
IN-1-10 10/12/2008 <1.0 51 <5.0 <0.05 <0.005 <0.005 <0.005 <0.005
IN-1-12 10/12/2008 <1.0 <1.0 <5.0 <0.05 <0.005 <0.005 <0.005 <0.005
MW-1-8.5  10/12/2008 <1.0 <1.0 <5.0 <0.05 <0.005 <0.005 <0.005 <0.005
MW-1-9 10/12/2008 <1.0 <1.0 <5.0 <0.05 <0.005 <0.005 <0.005 <0.005
MW-2-11.5 10/12/2008 <1.0 <1.0 <5.0 <0.05 <0.005 <0.005 <0.005 <0.005
MW-2-13.5 10/12/2008 <1.0 <1.0 <5.0 <0.05 <0.005 <0.005 <0.005 <0.005
MW-3-11  10/12/2008 <1.0 <1.0 <5.0 <0.05 <0.005 <0.005 <0.005 <0.005
MW-3-13  10/12/2008 <1.0 <1.0 <5.0 <0.05 <0.005 <0.005 <0.005 <0.005
MW-4-11  10/12/2008 <1.0 <1.0 <5.0 <0.05 <0.005 <0.005 <0.005 <0.005
MW-4-12  10/12/2008 <1.0 <1.0 <5.0 <0.05 <0.005 <0.005 <0.005 <0.005
MW-4-16  10/12/2008 <1.0 <1.0 <5.0 <0.05 <0.005 <0.005 <0.005 <0.005
ESL <9 ft DW 83 83 370 0.25 0.044 0.29 2.3 2.3
ESL <9 ft NDW 83 83 2500 0.25 0.044 0.29 2.3 2.3
Notes:

Values in Bold above reporting limit Values in Bold Orange are above ESL

ESL <9 ft DW = Shallow soil groundwater having potential for drinking water use
ESL <9 ft NDW = Shallow soil groundwater with no potential for drinking water use



Table 2

Groundwater Analytical Data - Soil Borings and Paired Monitoring Wells
Piazza, 20957 Baker Road, Castro Valley, CA

Sample Date Depth to TPH-g TPH-d TPH-mo TPH-bo MTBE Benzene Toluene Ethyl- Xylenes
ID Water C6-C12 C10-C23 C18+ C10+ benzene
feet ug/L ug/L ug/L ug/L ug/L ug/L ug/L
EPA Method 8015 EPA Method 8021B
SB-1W 5/18/2005 8.75 <50 190 1,400 <5.0 <0.5 <0.5 <0.5 <0.5
IN-1 10/18/07 10.89 <50 <50 ND<250 <100 <5.0 <0.5 <0.5 <0.5 <0.5
1/14/2008 8.39 <50 <50 <250 <5.0 <0.5 <0.5 <0.5 <0.5
04/16/08 10.21 <50 <50 <100 <5.0 <0.5 <0.5 <0.5 <0.5
08/20/08 11.39 <50 <50 <100 <5.0 <0.5 <0.5 <0.5 <0.5
SB-2 W 5/18/2005 9.20 7,300 23,000 1,300 <5.0 <0.5 11 ND<5.0 27
MW-2 10/18/07 11.74 <50 <50 ND<250 <100 <5.0 <0.5 <0.5 <0.5 <0.5
1/14/2008 8.49 <50 <50 <250 <5.0 <0.5 <0.5 <0.5 <0.5
04/16/08 10.38 <50 <50 <100 <5.0 <0.5 <0.5 <0.5 <0.5
08/20/08 11.56 <50 <50 <100 <5.0 <0.5 <0.5 <0.5 <0.5
SB3-W 5/18/2005 8.56 <50 62 ND<250 <5.0 <0.5 <0.5 <0.5 <0.5
MW-3 10/18/07 11.10 <50 <50 ND<250 <100 <5.0 <0.5 <0.5 <0.5 <0.5
1/14/2008 8.41 <50 <50 <250 <5.0 <0.5 <0.5 <0.5 <0.5
04/16/08 10.19 <50 <50 <100 <5.0 <0.5 <0.5 <0.5 <0.5
08/20/08 11.38 <50 <50 <100 <5.0 <0.5 <0.5 <0.5 <0.5
SB4-W 5/18/2005 9.60 <50 56 ND<250 <5.0 <0.5 <0.5 <0.5 <0.5
SB5-W 5/18/2005 11.60 <50 670 1,400 <5.0 <0.5 <0.5 <0.5 <0.5
MW-1 10/18/07 11.64 <50 56 ND<250 (86) 140 <5.0 <0.5 <0.5 <0.5 <0.5
1/14/2008 8.81 <50 <50 <250 <5.0 <0.5 <0.5 <0.5 <0.5
04/16/08 8.98 <50 <50 <100 <5.0 <0.5 <0.5 <0.5 <0.5
08/20/08 11.09 <50 <50 <100 <5.0 <0.5 <0.5 <0.5 <0.5
SB6-W 5/18/2005 8.62 <50 160 300 <5.0 <0.5 <0.5 <0.5 <0.5
MW-3 10/18/07 11.10 <50 <50 ND<250 <100 <5.0 <0.5 <0.5 <0.5 <0.5
SB7-W 5/18/2005 8.56 ND<50 ND<50 ND<250 ND<5.0 ND<0.5 ND<0.5 ND<0.5 ND<0.5
SB8-W 5/18/2005 8.70 ND<50 320 480 ND<5.0 ND<0.5 ND<0.5 ND<0.5 ND<0.5
RWQCB ESLs** 100 100 100 5.0 1.0 40 30 20

Notes

Soil boring data from 2005 is paired with twin 2007 groundwater monitoring well data for comparison purposes.

BOLD = Current groundwater data
TPH-g = total petroleum hydrocarbons as gasoline
TPH-d = total petroleum hydrocarbons as diesel

TPH-mo = total petroleum hydrocarbons as motor oil
** = RWQCB ESLs November 2007, TABLE F-1a. Groundwater Screening levels, Groundwater is a current or potential drinking water resource

MTBE = methyl tert-butyl ether
ug/L = micrograms per liter (parts per billion)
ft amsl = feet above mean sea level

ND = Not reported at or above the indicated method detection limit



Table 3: Well Construction Details
Piazza, 20957 Baker Road, Castro Valley, CA

Well Date Top of Topof Depth To Casing Boring Well Borehole | Casing = Screened Slot Filter Filter  Bentonite Grout
ID Installed = casing Well Water | Material Total Total @ Diameter Diameter @ Interval Size Pack Pack Interval | Interval
Box 08/20/08 Depth Depth Interval Sand
(feet) (feet) (feet) (feet) (feet) (feet) (inches) | (inches) (feet) (inches) (feet) (feet) (feet) (feet)

IN-1 10/12/07 | 160.12 159.85 11.39 PVC 16.5 16.5 8 1/4 2.0 6.5-16.5 0.020 6.0-16.5 2112 5.0-5.5 .05-5.0
MW-1 | 10/12/07 | 159.84 159.62 11.09 PVC 16.5 16.5 8 1/4 2.0 6.5-16.5 0.020 6.0-16.5 2112 5.0-6.5 .05-5.0
MW-2 | 10/12/07 | 160.30 160.00 11.56 PVC 16.5 16.5 81/4 2.0 6.5-16.5 0.020 6.0-16.5 2112 5.0-6.5 .05-5.0
MW-3 | 10/12/07  160.04 159.79 11.38 PVC 16.5 16.5 81/4 2.0 6.5-16.5 0.020 6.0-16.5 2112 5.0-6.5 .05-5.0
MW-4 | 10/12/07  159.95 159.69 11.42 PVC 16.5 16.5 8 1/4 2.0 6.5-16.5 0.020 6.0-16.5 2/12 5.0-6.5 .05-5.0




Table 4

Groundwater Elevation Data
Piazza, 20957 Baker Road, Castro Valley, CA

Well ID Date Well Depth Groundwater Elevation
Elevation to Water Elevation Change
(ft amsl) (ft) (ft amsl) (ft)
IN-1 10/15/07 159.85 11.00 148.85 -—--
10/18/07 159.85 10.89 148.96 0.11
10/22/2007* 159.85 10.93 148.92 -0.04
11/06/07 159.85 11.20 148.65 -0.27
01/14/08 159.85 8.39 151.46 2.81
04/16/08 159.85 10.21 149.64 -1.82
08/20/08 159.85 11.39 148.46 -1.18
MW-1 10/15/07 159.62 14.30 145.32 ----
10/18/07 159.62 11.64 147.98 2.66
10/22/07 159.62 10.86 148.76 0.78
11/06/07 159.62 10.95 148.67 -0.09
01/14/08 159.62 8.81 150.81 2.14
04/16/08 159.62 9.98 149.64 -1.17
08/20/08 159.62 11.09 148.53 -1.11
MW-2 10/15/07 160.00 13.28 146.72 ----
10/18/07 160.00 11.74 148.26 154
10/22/07 160.00 11.32 148.68 0.42
11/06/07 160.00 11.35 148.65 -0.03
01/14/08 160.00 8.49 15151 2.86
04/16/08 160.00 10.38 149.62 -1.89
08/20/08 160.00 11.56 148.44 -1.18
MW-3 10/15/07 159.79 11.01 148.78 -
10/18/07 159.79 11.10 148.69 -0.09
10/22/07 159.79 10.95 148.84 0.15
11/06/07 159.79 11.20 148.59 -0.25
01/14/08 159.79 8.41 151.38 2.79
04/16/08 159.79 10.19 149.60 -1.78
08/20/08 159.79 11.38 148.41 -1.19
MW-4 10/15/07 159.69 14.57 145.12
10/18/07 159.69 14.92 144,77 -0.35
10/22/07 159.69 14.65 145.04 0.27
10/22/07 Well loaded with fresh water- surged for 15 minutes- water level dropping slowly @ 4.0 feet bgs
11/06/07 159.69 8.00 151.69 6.65
01/14/08 159.69 8.77 150.92 -0.77
04/16/08 159.69 9.94 149.75 -1.17
08/20/08 159.69 11.42 148.27 -1.48

Depth to water measured from the top of well casing
ft amsl = feet above mean sea level



Table 5 Flow Direction and Hydraulic Gradient Summary
Piazza, 20957 Baker Road, Castro Valley, CA
Event Date Average Water Water Table Hydraulic Gradient
Table Elevation Elevation Change Flow Direction
(ft amsl) (ft) (Ft/ft)
Develop wells 10/15/07 147.42 ---- WSW to SSE to East
1 10/18/07 148.47 1.06 East to SE
Re-develop well
MW-4 10/22/07 148.80 0.33 WSW to SSE to East
-—-- 11/06/07 148.64 -0.16 0.002/SSE
2 01/14/08 151.22 2.58 0.010-0.029/sW
3 04/16/08 149.65 -1.57 0.004/SSE
4 08/20/08 148.42 -1.23 SSW to SE to East

Notes



Table6  Groundwater Analytical Data

Piazza, 20957 Baker Road, Castro Valley, CA

Sample Date Depth to TPH-g TPH-d TPH-mo TPH-bo MTBE Benzene Toluene Ethyl- Xylenes
ID Water C6-C12 C10-C23 C18+ C10+ benzene
feet ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L
EPA Method 8015 EPA Method 8021B

IN-1 10/18/07 10.89 ND<50 ND<50 ND<250 ND<100 ND<5.0 ND<0.5 ND<0.5 ND<0.5 ND<0.5
1/14/2008 8.39 ND<50 ND<50 ND<250 ND<5.0 ND<0.5 ND<0.5 ND<0.5 ND<0.5
04/16/08 10.21 ND<50 ND<50 ND<100 ND<5.0 ND<0.5 ND<0.5 ND<0.5 ND<0.5
08/20/08 11.39 ND<50 ND<50 ND<100 ND<5.0 ND<0.5 ND<0.5 ND<0.5 ND<0.5
MW-1 10/18/07 11.64 ND<50 56 ND<250 140 ND<5.0 ND<0.5 ND<0.5 ND<0.5 ND<0.5
1/14/2008 8.81 ND<50 ND<50 ND<250 ND<5.0 ND<0.5 ND<0.5 ND<0.5 ND<0.5
04/16/08 8.98 ND<50 ND<50 ND<100 ND<5.0 ND<0.5 ND<0.5 ND<0.5 ND<0.5
08/20/08 11.09 ND<50 ND<50 ND<100 ND<5.0 ND<0.5 ND<0.5 ND<0.5 ND<0.5
MW-2 10/18/07 11.74 ND<50 ND<50 ND<250 ND<100 ND<5.0 ND<0.5 ND<0.5 ND<0.5 ND<0.5
1/14/2008 8.49 ND<50 ND<50 ND<250 ND<5.0 ND<0.5 ND<0.5 ND<0.5 ND<0.5
04/16/08 10.38 ND<50 ND<50 ND<100 ND<5.0 ND<0.5 ND<0.5 ND<0.5 ND<0.5
08/20/08 11.56 ND<50 ND<50 ND<100 ND<5.0 ND<0.5 ND<0.5 ND<0.5 ND<0.5
MW-3 10/18/07 11.10 ND<50 ND<50 ND<250 ND<100 ND<5.0 ND<0.5 ND<0.5 ND<0.5 ND<0.5
1/14/2008 8.41 ND<50 ND<50 ND<250 ND<5.0 ND<0.5 ND<0.5 ND<0.5 ND<0.5
04/16/08 10.19 ND<50 ND<50 ND<100 ND<5.0 ND<0.5 ND<0.5 ND<0.5 ND<0.5
08/20/08 11.38 ND<50 ND<50 ND<100 ND<5.0 ND<0.5 ND<0.5 ND<0.5 ND<0.5
MW-4 10/18/07 14.82 ND<50 ND<50 ND<250 ND<100 ND<5.0 ND<0.5 ND<0.5 ND<0.5 ND<0.5
1/14/2008 8.77 ND<50 ND<50 ND<250 ND<5.0 ND<0.5 ND<0.5 ND<0.5 ND<0.5
04/16/08 9.94 ND<50 ND<50 ND<100 ND<5.0 ND<0.5 ND<0.5 ND<0.5 ND<0.5
08/20/08 11.42 ND<50 ND<50 ---- ND<100 ND<5.0 ND<0.5 ND<0.5 ND<0.5 ND<0.5

ESLs Residential 100 100 100 5.0 1.0 40 30 20

ESLs Commercial Industrial 210 210 210 1800 46 130 43 100

Notes

Bold concetration above detection limit

TPH-g = total petroleum hydrocarbons as gasoline
TPH-d = total petroleum hydrocarbons as diesel
TPH-mo = total petroleum hydrocarbons as motor oil
TPH-bo = total petroleum hydrocarbons as bunker oil
MTBE = methyl tert-butyl ether

ug/L = micrograms per liter (parts per billion)

ft amsl = feet above mean sea level

ND = Not reported at or above the indicated method detection limit

** = RWQCB ESLs November 2007, TABLE F-1a. Groundwater Screening levels,
Groundwater is a current or potential drinking water resource
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Table 7

Soil Vapor Data - RKI Eagle Gas Detector

Piazza, 20957 Baker Road, Castro Valley, CA

Sample Date Vacuum TVH Methane Oxygen Carbon
ID Dioxide
ppmv Percent (%)
MW-1 10/18/2007 11.64 0.0 0.0 20.8 0.4
7/12/2008 0.0 0.0 9.8 8.8
MW-2 10/18/2007 11.74 0.0 0.0 15.9 2.9
7/12/2008 0.0 0.0 10.5 7.7
MW-3 10/18/2007 11.1 0.0 0.0 7.9 7.3
7/12/2008 0.0 0.0 10.5 7.7
MW-4 10/18/2007 14.92 0.0 0.0 19.0 1.3
7/12/2008 0.0 0.0 11.3 6.0
IN-1 10/18/2007 10.89 0.0 0.0 12.4 5.0
7/12/2008 0.0 0.0 9.2 9.4

TVH - Total Volatile Hydrocarbons



APPENDIX A

Geotechnical Exploration and Engineering Study Report



GEOTECHNICAL EXPLORATION
AND ENGINEERING STUDY
PROPOSED BAKER ROAD APARTMENTS
CASTRO VALLEY, CALIFORNIA



M ERRILL, S EELEY,
Ms MULLEN SANDEFUR I NZC
Mr. Peter Shutts, Architect December 3, 1986
699 Peters Avenue, Suite A Project 86204

Pleasanton, California 94566

Dear Mr. Shutts,

We are pleased to submit this report which transmits the results of our geotechnical exploration
and engineering study for design of the proposed apartments on Baker Road in Castro Valley,
California. Our study was conducted in accordance with our proposal dated August 20, 1986.

This report presents our opinions regarding foundations, support of slab-on-grade floors,
pavements, earthwork, and other geotechnical aspects of site development. The report also
includes the results of our field exploration and laboratory testing programs which serve as the

basis for our conclusions and recommendations.

We trust that the information presented herein is clear, concise and responsive to the project
needs. Should you have any questions regarding our report, please contact our office. We would
be pleased to review our findings and recommendations with you or the local review agencies.

Sincerely yours,
MERRILL, SEELEY, MULLEN, SANDEFUR, INC.

WM)\I\M&Q Hse }. O im :

Michael J. Merrill Thomas J. O'Brien
Principal Engineer Senior Staff Engineer
MJM/TJO:ste
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GEOTECHNICAL EXPLORATION
AND ENGINEERING STUDY
PROPOSED BAKER ROAD APARTMENTS
CASTRO VALLEY, CALIFORNIA

INTRODUCTION

This report presents the results of our geotechnical exploration and engineering study performed
in conjunction with design of the proposed apartments on Baker Road in Castro Valley,
California. The scope of work for this study included a site reconnaissance, subsurface
exploration, laboratory testing, engineering analyses of field and laboratory data, formulation of
opinions and recommendations regarding foundtion design, support of concrete slabs-on-grade,
earthwork, and other geotechnical aspects of site development, and preparqﬁon' of an

engineering report.

Specifically, our scope of work for this project included the following:

e Review readily available information regarding the general geologic and subsurface
conditions in the vicinity of the project site;

e Review previous geotechnical studies conducted in the vicinity of the project site;
e Perform a geologic reconnaissance of the site;
e Explore the subsurface conditions at the site by drilling nine (9) exploratory borings;

e Perform laboratory tests on selected representative samples to evaluate the engineering

properties of subsurface materials encountered at the site;

e Provide design recommendations regarding types and depths of foundations and design

bearing pressures for the proposed apartment complex;
e Provide recommendations concerning support of concrete slab-on-grade floors;
e Provide recommendations for support of pavements;
e Provide recommendations regarding earthwork at the site;

e Render an opinion regarding the potential effects of groundwater and settlement on the

proposed apartments;



e Render an opinion regarding the potential effects of geologic hazards;

o Prepare an engineering report summarizing our field exploration and laboratory testing, as

well as our opinions and recommendations.

PROJECT DESCRIPTION

The project site is located between Rutledge Road (a private road) and Baker Road,
approximately 200 feet southeast of Castro Valley Boulevard, in Castro Valley. The project site
is relatively level. Existing structures on the subject property include several wood-frame

residential dwellings.

It is our understanding that the approximate southern two-thirds of the project property will be
developed, resulting in demolition of some of the existing structures. Present plans call for
construction of an apartment complex and a parking area (Hardison, Komatsu, Ivelich & Tucker,
1986). It is our understanding that the proposed apartment complex will be of wood-frame
construction with concrete slab-on-grade floors throughout the ground floor. The apartment
building will be three stories in height, and will be constructed at or near existing grade. It is
also our understanding that areas adjacent to the structure will be paved with asphaltic

concrete for parking and access.

No specific information regarding structural loadings is presently available; however, we
anticipate that loads will be moderate based on the proposed type of construction. We also
anticipate that earthwork at the site will be limited to the excavation and filling necessary to

achieve the desired pavement subgrades and building pad grades.

FIELD EXPLORATION AND LABORATORY TESTING

Nine (9) exploratory borings were drilled for this study on August 29, 1986, at the approximate
locations shown on the Site Plan and Boring Location Map, Figure 2. A brief summary of
subsurface conditions encountered in the exploratory borings is presented in the "Subsurface
Conditions" section of this report. More detailed descriptions of subsurface conditions

encountered are presented in the Logs of Borings, pages A-4 through A-12,

Representative samples of subsurface materials were recovered from the borings and taken to
our laboratory for further examination and testing. The laboratory test results are presented on
pages A-4 through A-14. Details regarding the drilling and sampling program and the laboratory
testing program are presented on pages A-1, A-2 and A-3.



A geologic reconnaissance of the site was conducted to evaluate the site for evidence of
unstable and erosion prone areas. These items are addressed in greater detail in a subsequent

report section.

SITE DESCRIPTION

General

The site of the proposed apartment complex is located between Baker and Rutledge Roads,
south of Castro Valley Boulevard, in Castro Valley, California. The location of the site relative
to local roads and landmarks is presented on the Site Location Map, Figure |.

The site is relatively level and partially covered with asphaltic concrete paving and portland
cement concrete slabs. Existing structures on the subject property include several wood-frame

residences and wood and chain-link fences.

Site Geology
Geologic mapping of the site vicinity (Dibblee, 1980) indicates that the site is underlain by

alluvial deposits. A trace of the inactive East Chabot fault has also been located in the

immediate vicinity of the project site.

The native soils underlying the project site have been mapped as Clear Lake Clay (Welch,
1981). This soil is a very deep, poorly drained soil formed in alluvium. Engineering
characteristics of this soil include relatively low strength, low permeability and a high shrink-

swell potential.

The project site lies approximately 0.8 miles northeast of the Hayward favlt (CDMG, 1982),
seven (7) miles southwest of the Calaveras fault, and twenty (20) miles northeast of the San
Andreas fault (Jennings, 1975), all of which are considered active by the State Geologist.
However, the project site lies outside any Alquist-Priolo Special Studies Zones placed alongside
active faults. There is no evidence to indicate that active faults exist closer to the site.

Subsurface Conditions

The subsurface conditions encountered in our exploratory program can generally be described as
a thin layer of fill underlain by native soils which, in turn, are underlain by weathered bedrock.

The fill is a stiff, moist, brown, gravelly clay one (1) to two (2) feet thick.



The native soils generally consist of a very stiff to hard, dark brown to black, silty clay of
medium to high plasticity. The color changed to a grey-brown at depths of approximately three
(3) to four (4) feet. In Borings 4 through 8, we encountered silts and sands with varying amounts

of clay underlying the aforementioned silty clay.

The bedrock underlying the native soils generally consists of plastic to weak, weathered
claystone and shale. The depth to bedrock varied from five and one-half (5%) to twelve (12) feet
and generally increased in the north and west directions.

Free groundwater was encountered in Borings 2, 4, 5, 6, 8 and 9 (beneath roughly the east and
north portions of the site) at depths of nine (9) to eleven (11) feet. Free groundwater was not

encountered in our other exploratory borings.

A more comprehensive description of subsurface conditions encountered in our exploratory

borings is presented in the Logs of Borings, pages A-4 through A-12,

CONCLUSIONS

General

It is our opinion, based on the results of our study, that the proposed apartment complex can be
developed as planned, provided that the recommendations presented in this report are

implemented.

The native soils encountered in our exploration program are relatively uniform and exhibit
moderately high strengths and low compressibilities. The native soils below the surficial soils
vary in density and are of high plasticity. These soils have a high potential for expansion and
could cause cracking and heaving of floor slabs and pavements if used for their direct support.
Therefore, recommendations are presented herein to support slab-on-grade floors on a section

of select engineered fill. [t is also recommended that the existing fill in the area of the building

pad be removed.

Groundwater .
As previously mentioned, free groundwater was encountered in six (6) of the nine (9) exploratory

borings at depths of nine (9) to eleven (1 1) feet. Also, available subsurface information from
the site area indicates that this is a reasonable representation of the groundwater table and
does not suggest that a significant rise in the groundwater level is likely. Therefore, it is our
opinion that groundwater at the site should have little, if any, effect on construction or

performance of the project as proposed.



Land Slippage and Erosion

As discussed previously, a geologic reconnaissance of the site was conducted to search for
indications of instability or erosion prone areas. No evidence of instability was noted during the
geologic reconnaissance or during our field exploration, primarily because the site is relatively

level. Therefore, it is our opinion that the potential for damage due to land slippage is low.

No evidence of erosion was noted during our field exploration or geologic reconnaissance. In
addition, the subsurface materials appear to have a low to moderate potential for erosion.
Therefore, it is our opinion that the potential for damage due to erosion should be low, provided

that the recommendations presented in this report are implemented.

Settlements

The native subsurface materials encountered at the project site exhibit low compressibilities,
moderately high strengths, and the anticipated loads from the proposed building are relatively
moderate. Therefore, it is our opinion that settlement of the proposed structure should be

minimal, provided that the recommendations presented herein are implemented.

Expansive Soils
The native soils encountered at the project site exhibit a moderate to high potential for

expansion. These soils can exert significant uplift pressures on shallow foundation elements and
on pavements if their moisture content changes. This can result in differential heaving or
settlement and damage to structures and pavements. Therefore, it is recommended in
subsequent report sections that foundations and slab-on-grade floors be supported on sections of
select engineered fill. It is our opinion that the potential for damage due to the expansive soils

can be mitigated if the recommendations presented herein are implemented.

Seismic Considerations
Seismic Shaking - The site is not located in an Alquist-Priolo Special Studies Zone; however, it

is in an area of potential seismic activity. As will most sites in the Bay areq, the subject
property will be subjected to strong seismic shaking in the event of a large magnitude
earthquake occurring on any of the active faults in the region. Therefore, the proposed

structure should be designed for strong seismic ground motions.

Potential for Liquefaction - Soil liquefaction is a phenomenon in which loose, fine-grained,

cohesionless soils (sands) located below the groundwater table experience a temporary but

essentially total loss of shear strength due to reversing cyclic shear stresses caused by seismic
shaking.



Cohesionless soils were encountered in some of our exploratory borings drilled for this study.
These sands varied in grain size and were generally dense and contained some silt and clay
binder. In addition, they appear to be located at or immediately below the groundwater table.
Therefore, it is our opinion that the potential for liquefaction of the subsurface materials

encountered in our exploratory borings is low.

RECOMMENDATIONS

General
The subsurface soils at the site generally exhibit moderate to high strengths; therefore, it is

recommended that the proposed apartments be supported on spread footing foundations. The
native soils also exhibit a high expansion potential; therefore, it is recommended that
foundation elements and slab-on-grade floors be supported on a section of select engineered
fill. Recommendations regarding pavements are also presented herein. It is also recommended
that our firm be retained to review all plans for the apartment complex to check for general

compliance with the intent of the recommendations presented herein.

Earthwork
Monitoring of Earthwork - It is recommended that all earthwork associated with this project be

performed under the direct, full-time observation of a representative of our firm and in
accordance with the recommendations contained in this section and in Appendix B, "Guide
Specifications for Earthwork."

Surface Preparation - Prior to commencing earthwork operations, all areas to receive fill should

be stripped to remove all surface vegetation, organic-laden topsoil, existing concrete slabs,
existing pavement, or debris. These materials should be removed from the site; however,
surface vegetation and topsoil can be stockpiled for re-use later in planting areas. These

materials should not be re-used for engineered fill.

After stripping has been completed, excavation for the recommended sections of select
engineered fill beneath spread footings and floor slabs should be made. Details regarding the

recommended sections of select fill are presented in subsequent report sections.

Any loose, badly cracked or weak surficial soils encountered during stripping or at the bottoms
of excavations should be removed. When surface preparation has been completed, all exposed
soils should be scarified to a depth of at least six (6) inches, brought to a water content one (1)
to three (3) percent above the laboratory optimum, and compacted to the requirements of

engineered fill.



Fill Placement and Re-Use of On-Site Material - All fill should be compacted to a minimum
degree of compaction of 92 percent based on California Test Method 216-F. Fill material

should be spread in uniform lifts not exceeding eight (8) inches in uncompacted thickness. The
material should be brought to a water content at or near the laboratory optimum and should be
mixed thoroughly before compaction to achieve a uniform distribution of moisture. After the

surface preparation is completed, the mass filling should commence immediately and proceed

until the site is to grade.

On-site materials, if free from organic materials, debris, or other deleterious substances, can be
used as general engineered fill. However, on-site materials do not meet the requirement of
select fill, which is recommended beneath footings and floor slabs. All material imported to the
site for use as fill should be select material as defined in the attached "Guide Specifications for

Earthwork."

Utility Trench Backfill - It is recommended that all utility trench backfill be placed in
accordance with the compaction requirements and procedures for engineered fill, with the

additional recommendations presented in this section and with Appendix B, "Guide

Specifications for Earthwork."

Foundations
It is recommended that the proposed apartments be supported on isolated spread footings under

columns and on continuous footings under walls. Footings should be underlain by a minimum of
twenty-four (24) inches of select engineered fill. 1t is recommended that interior and exterior
footings be embedded a minimum of twenty-four (24) inches below the lowest adjacent finished
grade. Continuous wall footings should have a minimum width of eighteen (I8) inches; isolated
spread footings should have a minimum width of twenty-four (24) inches. Design bearing
pressures for footings designed and constructed as recommended herein should not exceed 3,000
psf due to dead loads, 4,000 psf due to dead plus live loads, and 5,000 psf due to all loads,
including wind and seismic forces. All select engineered fill beneath footings should be

compacted to a minimum degree of compaction of 92 percent.

Resistance to Sliding
Resistance to sliding for the proposed structure can be developed by friction acting on bottoms

of spread footings and by passive pressure acting on the faces of spread footings. A coefficient
of friction of 0.4 can be used for design, as well as an equivalent fluid weight of 300 pcf,

assuming that the footings are poured neat against compacted soil.



Slab-On-Grade Floors
It is our understanding that the floors of the proposed apartments will be of the slab-on-grade

type. As discussed in a previous report section, the surficial soils are highly expansive and could
cause heaving of floor slabs if used for their direct support. Therefore, it is recommended that
the building floor slabs be supported on a minimum thickness of eighteen (18) inches of select

engineered fill.

All fill beneath floor slabs should be compacted to a minimum degree of compaction of 92
percent. Concrete slabs should be designed and constructed in accordance with standard

engineering recommendations such as those provided by the American Concrete Institute.

It is recommended that a capillary break consisting of four inches of rounded or subangular
gravel be placed beneath the floor slab and covered by a moisture-vapor barrier to minimize
dampness on the finished slab surface. A two-inch-thick layer of sand is usually placed over the
membrane to aid in protecting it from damage during slab construction. Guide specifications
for gravel beneath floor slabs are presented in Appendix C. The capillary break should not be
considered part of the eighteen (18) inches of select engineered fill recommended above.

Pavements

It is our understanding that pavements will be constructed of asphaltic concrete. We expect
that traffic loadings for the apartment complex are likely to range from passenger car parking
to occasional garbage truck loading. Based on our past experience, we have provided
preliminary pavement sections for three (3) proposed pavement uses. This standard design
consists of asphaltic concrete (AC), class 2 aggregate base (AB), and compacted native subgrade
(CSG). It is recommended that all baserock and the top six (6) inches of subgrade beneath
pavements be compacted to a minimum degree of compaction of 95 percent; it is also
recommended that the moisture content of the compacted subgrade be one (1) to three (3)

percent above the laboratory optimum.

Based on an assumed R-value of 10, the following pavement sections are recommended:

Estimated AC AB CS

Proposed Use T (in.) (in.) (in.)
Auto Parking 4 2% 8 6
Access Aisles 5 2% 10% 6
Garbage Truck Loading - 12 0 6



It is recommended that final parking lot striping include markings designating the area to be
used for garbage truck loading (the area with the thickest section of asphaltic concrete

pavement).

Surface Drainage and Erosion Control

Good surface drainage is essential to intercept and control surface water runoff and to
minimize soil erosion and subsurface infiltration. Ground surfaces should slope away from the
structure at a gradient of at least two (2) percent. Care should be taken to grade areas to
control and collect surface water runoff. In addition, roof downspouts should be connected to

closed collector pipes which outlet into the storm water system.

LIMITATIONS
The recommendations presented in this report are made for a specific development. The

opinions and recommendations presented herein have been formulated in accordance with
generally accepted soil and foundation engineering practices. No other warranty, expressed or
implied, is made or should be inferred. If the proposed construction will differ from that
planned at the present time, our firm should be notified so that supplementary recommendations
can be made. The recommendations contained in this report should be implemented in their
entirety unless modifications have been provided by our firm in writing. The recommendations

should not be considered applicable if only a portion of the recommendations are implemented.

Our firm should be retained to provide a representative to observe all earthwork on a full-time
basis, to verify that the subsurface conditions encountered in the field are as were anticipated
in development of these recommendations and to check for general compliance with the intent
of these recommendations. The recommendations presented herein should not be considered
applicable if our firm has not been retained to observe subsurface conditions encountered in the
field during construction, to make supplemental recommendations as appropriate, and to
observe construction procedures employed. The opinions and recommendations presented in this
report are based in part upon the data obtained from the exploratory borings. The nature and
extent of variations between the borings may not become evident until construction. If

variations then appear evident, it will be necessary to re-evaluate the recommendations of this

report.



If the contractor encounters subsurface conditions at the site that (a) are materially different
from those indicated in this report, or (b) could not have been reasonably anticipated as inherent
in this type work, the contractor shall immediately notify the owner verbally and in writing

within 24 hours.

The contents of this report are not warranted to present information in the degree of detail that
may be required or considered necessary by contractors for competent preparation of bids, or
for planning of their construction operations for troublefree, efficient, profitable, or successful
performance of their work. Merrill, Seeley, Mullen, Sandefur, Inc. has no objection to bidders or
contractors evaluating the information presented in this report to bid, plan and perform their
construction operations. Their evaluation of this information should be based on their expertise

of the various construction operations.

This report is issued with the understanding that it is the responsibility of the owner to insure
that all recommendations contained herein are carried out in the field. It is also the
responsibility of the owner to see that the recommendations are called to the attention of the
appropriate parties, such as the contractor, the subcontractor, and the municipality or other
government organizations that may have jurisdiction. 1t is the responsibility of the owner to
inform Merrill, Seeley, Mullen, Sandefur, Inc., of the intent to commence earthwork operations
at least 48 hours prior to their start. Lastly, it is the responsibility of the owner to inform
Merrill, Seeley, Mullen, Sandefur, Inc., of the intent to implement any of the recomendations

presented in this report and/or to perform any further work on the project.
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Baker Road Apartments Project 86204
Castro Valley, California Page A-1

FIELD EXPLORATION AND LABORATORY TESTING

FIELD EXPLORATION

Nine (9) exploratory borings were drilled for this study at the locations shown on the Site Plan
and Boring Location Map, Figure 2. The drilling was done on August 29, 1986, under the
supervision of Mr. Barry Butler. The borings were advanced using a 4%-inch-diameter auger.
Drive samples were obtained using samplers described on page A-3. The sampler used was
driven 18 inches into the soil by a [40-pound hammer free falling 30 inches. The number of
blows required to penetrate the last 12 inches or a fraction thereof is shown on the Logs of
Borings. When the sampler was withdrawn from the hole, the samples were carefully removed,
sealed to minimize moisture loss and returned to our laboratory. Classifications, made in the
field from auger cuttings and drive samples, -were verified in the laboratory after further

examination and testing of the samples.

Conditions between boring locations may vary considerably and it should not be expected that
they will be precisely represented by any one of the borings. Soil deposition processes and
topographic forming processes are such that soil and rock types and conditions may change in
small vertical intervals and short horizontal distances. Stratification lines, as indicated on the
Boring Logs, represent approximate changes in soil and rock composition, moisture and color as
approximated by field personnel logging the drilling operation and by the engineer in the
laboratory from sample recovery data and by observation of the samples. Actual depths to
changes in the field may differ from those indicated on the logs, or transitions may occur in a

gradual manner and may not be sharply defined by a readily obvious line of demarcation.

Water level readings have been made in the drill holes at times and under conditions stated on
the boring logs. These data have been reviewed and interpretations made in the text of this
report. However, it must be noted that fluctuations in the level of the groundwater may occur
due to variations in rainfall, temperature, and other factors at the time water levels were

observed.

The location of borings were approximately determined by tape measurement. Elevations of
borings were approximately determined by interpolation between contours shown on the
topographic and boundary survey of the subject property (Archer, 1986). The location and
elevation of the borings should be considered accurate only to the degree implied by the method

used.



Project 86204
Page A-2

LABORATORY TESTING

The water content, dry density, and unconfined compressive strength were determined for
selected samples to evaluate the strength and compressibility characteristics of the soils. The
results of these tests, together with the resistance to penetration of the sampler, are shown at

the corresponding sample locations on the Logs of Borings.

Plasticity characteristics of the surficial soils were determined for two (2) samples of fill and
native soils by performing Liquid Limit and Plastic Limit tests in accordance with ASTM test
methods D423 and D424, The results of these tests are presented on page A-13.

A mechanical grain-size analysis was performed on one (I) sample of the native soils. The
portion of the sample retained in a No. 200 sieve (U.S. Standard) was analyzed according to
ASTM test method D-422, The results of this test are presented on page A-14,
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Project: Baker Road Apartments
Castro Valley, California

Log of Boring No.

Project Number: 86204

Date Drilled: August 29, 1986

Hammer Weight: 140 1bs.

Type of Boring: 4% inch Auger

. - . LABORATORY TESTS
- -3 n{L oo\o ."'; 'D_g .::’
£ 3 3 MATERIAL DESCRIPTION ol B | 28E
g% |a HEHE
Surface Elevation: 158.0 ft. 3 g 589
GRAVELLY CLAY (CL) FILL
- stiff, moist, brown
1 le [\ 21 |101 | 5430
SILTY CLAY (CL)
- very stiff, moist, dark brown to black with
4 2 B0 traces of coarse sands and weathered light 20 {101 | 5000
brown sandstone deposits
5-—
4 3 47 WEATHERED CLAYSTONE 24 199 6590
i plastic, light brown
*
10 4 fm = light grey-brown S DU D
*
15— 5 m%? — ||

Bottom of boring at 15'-1".
No groundwater encountered at time of drilling.
*Blow count during seating of sampler.




Project:

Baker Road Apartments
Castro Valley, California

Log of Boring No. 2

Project Number: 86204

Date Drilled: August 29, 1986

Hammer Weight: 140 1bs.

Type of Boring: 4% inch Auger

= - - LABORATORY TESTS
_ K w ol ® .
£l E|8 MATERIAL DESCRIPTION |5, (355
2|3 |a 25| 83(38¢8%
Surface Elevation: 15/.7 It. 5| & |58°
GRAVELLY CLAY (CL) B FILL
71 19 very stiff, moist, mottled orange-brown with <1 12 [112| 6660
- %\silts , sands, and angular rock fragments
4 2 @13 / 4 16 |111 | 5680
| SILTY CLAY (CL) |
very stiff, moist, brown with traces of fine
5 — sands and orange-brown sandstone deposits .J
315 4 16 |112 | 5030
- orange-brown with fine gravels {
and coarse sands
4 21 11 |123| 2100
. W
10"] A —
- WEATHERED CLAYSTONE J
plastic, orange-brown
1 520 ¢ omeng | .
7 Bottom of boring at 13'-3". '+
15 *Blow count during seating of sampler. -
T_ **Groundwater at 10'-0" at time of drilling. ]
- -
20— -
25




Project:

Baker Road Apartments
Castro Valley, California

Log of Boring No. 3

Project Number: 86204

Date Drilled: August 29, 1986

Hammer Weight: 140 1bs.

Type of Boring: 4% inch Auger

/Ft.

LABORATORY TESTS

O I B 2[Z [e2
£ E 3 MATERIAL DESCRIPTION =5t I -
8 | | zc| 828|555
c ‘:’ E =
Surface Eievation: 158.2 ft. =3 g 587
i L_\A.C. pavement approximately 6 inches thick /
11 17 GRAVELLY CLAY (CL) FI11, 20 {101 9850
] \vexy stiff, moist, mottled brown / 7]
4 220 SILTY CLAY (CL) J 14 |119 03,210
hard, moist, dark brown to black with
5— tr f sand —
] = Aces ob sands 13 |120] 6010
. \ grey-brown with some coarse sands /
i WEATHERED CLAYSTONE B
4 37* plastic, brown, indurated
= ‘6_"‘ — m—e— ] T
10— Bottom of boring at 9'-0". _
No groundwater at time of drilling.
. *Blow count during seating of sampler. -
T -
- J
20— -]
25 _
. .
30— —




Project:

Baker Road Apartments
Castro Valley, California

Log of Boring No. 4

Project Number: 86204
Date Drilled: August 29, 1986

Hammer Weight: 140 lbs.

Type of Boring: 4% inch Auger

o R - LABORATORY TESTS
“ = < XNlZ |ess
£ £ | s MATERIAL DESCRIPTION -la |26
o o o 2e E"G = 3 E'w
S o | @ 2|l oca|l§58a
227|255
Surface Elevalion: 157.9 ft. ol &8 |28
GRAVELLY CLAY (CL) FILL
T 1 12 stiff, moist, mottled brown with 13 (104 | =————
A —\ rock fragments /
SILTY CLAY (CL)
4 212 15 |111 40,530
hard, moist, dark brown to black with !
- traces of sands Vs
5— 3 @16 14 |117 p2,820
CLAYEY SILT {ML)
- hard, moist, brown with some fine sands
4 2 W17 CLAYEY SAND (SC-SW 17 |109 | 1340
medium dense, moist, brown with varying
amounts of silt ard clay * % & y
10— . 4 >
we * %
T 5 W26 z — ||
T WEATHERED SHALE
1 6]]3° plastic, brown I
157 4 19. grey with fine sands - || -
- 3 stronger with depth
20 g ::%9-* N D
- Bottom of boring at 20'-2",
| *Blow count during seating of sampler.
**Groundwater at 11'-6" at time of drilling.
- ***Groundwater at 10'-3" on September 2, 1986.
25—




Project:

Baker Road Apartments
Castro Valley, California

Log of Boring No.5

Project Number: 86204

Date Drilled: August 29, 1986

Hammer Weight: 140 1bs.

Type of Boring: 4% inch Auger

/Ft,

LABORATORY TESTS

= v
2 | > ®
£1 8|8 MATERIAL DESCRIPTION 2 5. (255
g% |= HEHEE
Surface Elevation: 157.3 ft. 23 g 587
i A.C. pavement and aggregate baserock
1 18 SILTY CLAY (CH) 24 1101 8180
. hard, moist, black .
1 T mottled brown-grey ’
5— -
d 2 _14 4 - [—|——-
. SILTY CLAY (CL) N
stiff, moist, light brown, silt content
7 N v increasing with depth 1
10— SANDY SILT-SILTY SAND (ML-8M) —
30* stiff, moist, light brown-orange brown il B
14 :TLT '—\with very find sands X I il
— WEATHERED SHALE -
A weak, brown _
15— Bottom of boring at 11'-1". —
*Blow count during seating of sampler.
] **Groundwater at 11'-0" at time of drilling. T
- -
20— -
-+ -
257 —
. 4
- -
. -
- i
30— —_




Project:

Baker Road Apartments

Castro Valley, California I_(]g of BOI’ing NO. 6

Project Number: 86204
Date Drilled: August 29, 1986

Type of Boring: 43 inch Auger
Hammer Weight: 140 lbs.

LABORATORY TESTS

| s i °o| = . .
188 MATERIAL DESCRIPTION S ENEEEN
HAERE HFH L
Surface Elevation: 156.8 ft. 28 g 58‘”
i A.C. pavement / i
11 | CREVELLY CLAY (T FIIL 23 | 97| 6520
- h stiff, moist, mottled brown 7
i SILTY CLAY (CH i
_] very stiff, moist, black .
> mottled brown-grey with traces of sands ]
-1 213 4 17 |111 | 6370
1 J—increasing silt content 1
4 321 SILTY SAND (sM) * B R PR
| dense, moist, mottled z _
10 orange-brown : ]
i WEATHERED SHALE _
I 20 weak, grey with clay seams I
5“
. Bottam of boring at 12'-11". -
15— *Groundwater at 9'-6" at time of drilling. _
- 4
- ]
. 4
201 —
] y
7] T
25~ —
1 |




Project: Baker Road Apartments
Castro Valley, California

Log of Boring No. 7

Project Number: 86204

Date Drilled: August 29, 1986

Hammer Weight: 140 1bs.

Type of Boring: 4% inch Auger

LABORATORY TESTS

& s E L] 5 |o® -
£ g E MATERIAL DESCRIPTION ‘;"’; 'E‘_ & §§
|3 |s HEHE
c > CEZ
Surfoce Elevation: 158.1 ft. =81 & 58°
GRAVELLY CLAY (CL) FILL
T 1 11 stiff, ITDiSt, mottled brown 12 |113 p7,050
i SILTY CLAY (CL) |
.J very stiff to hard, moist, dark brown with J
2l scattered organics and fine sands 15 [113 | 6700
5 _
4 3 @15 . . . 4 | |
increasing silt content
. SANDY SILT-SILTY SAND (M~SM) | A
10 4 46 —\hard, moist, mottled dark brown - ||
WEATHERED SHALE -
weak, light brown -
Bottom of boring at 10'-0". )
No groundwater encountered at time of drilling. -
15 —
i i
20— —
1 ) 4
25— —~
4 4
-1 -
7] .
30— =
] -

A—10




Project: Baker Road Apartments
Castro Valley, California

Log of Boring No.

8

Project Number: 86204

Date Drilled: August 29, 1986

Type of Boring: 4% inch Auger

e “ - LABORATORY TESTS
% 2 N 212 |eg
£ E § MATERIAL DESCRIPTION SIS
AR HERHE
Sc = € E &
Surface Elevation: 158.0 ft. =81 & S8
GRAVELLY CLAY (Ccn) FILL
7 stiff, moist, mottled brown T
SILTY CLAY (CL)
T very stiff, moist, dark brown 7]
57 mottled brown ]
. .
- -
SILTY SAND (sM ‘z
T dense, wet, mottled brown = T
10— -
WEATHERED CLAYSTONE
T weak, brown .
7 N\ /T
155 Bottom of boring at 13'-0". —
- *Grourdwater at 9'-0" at time of drilling. .
9 7
4 -
i i
20— —
- -
- 4
25— —
7 7]
- -
30— ]
i J
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Project: Baker Road Apartments .
Castro Valley, California Log Uf BUrlng NO. 9
Project Number: 86204 Type of Boring: 4% inch Auger
Date Drilled: August 29, 1986 Hammer Weight: ————
o . LABORATORY TESTS
R I e[z |ot-
£ € 2 MATERIAL DESCRIPTION e’ "§_ 2ef_
8| ¢ |a :sl82|555%
[ © £~
Surface Elevation: 158.0 ft. 25| 8 [58°
GRAVELLY CLAY (cL) FI1L
ﬂ L—\ stiff, moist, brown I
| SILTY CLAY (CL) i
| very stiff, moist, dark brown
S—J mottled brown —_
-
] GRAVELLY CLAY (CL) i
- very stiff, moist -
10— —
- i
- |
-
- Bottom of boring at 13'-0". .
15— No groundwater encountered at time of drilling. ]
Weathered claystone encountered at bottom
] of boring. .
. _
T -
20—1 —
4 4
-1 -
25— -
- 4
30— .
-1 “1
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APPENDIX B
GUIDE SPECIFICATIONS FOR EARTHWORK

I. GENERAL CONDITIONS
1.1 Definition of Terms

(A) FILL...all soil or rock material placed to raise the natural grade of

the site or to backfill excavations.

(B) ON-SITE MATERIAL...that which is obtained from the required
excavation on the site.

(C) IMPORT MATERIAL...that which is hauled in from offsite

borrow areas.

(D) ENGINEERED FILL...fill upon which the Geotechnical Engineer
has made tests and observations to enable him to issue a
written statement that in his opinion the fill has been
placed and compacted in accordance with the specification

requirements.

(E) SELECT MATERIAL...an on-site or imported soil or rock material
meeting the requirements set forth in Section 3.2,

(F) MATERIALS MANUAL...State of California, Business and
Transportation Agency, Department of Transportation, latest

revision.

(G) PERCENT COMPACTION...the ratio, expressed as a
percentage, of the dry density of the fill material as
compacted in the field to the maximum dry density of the
same material determined by California Test Method 216-F.
Field densities shall be determined in accordance with ASTM
D-1556 or ASTM D-2922-71.
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1.2 Duties of the Geotechnical Engineer

The Geotechnical Engineer shall be the Owner's representative to observe the grading
operations both during preparation of the site and the compaction of any engineered fill.
He shall make visits to the site to familiarize himself generally with the progress and
quality of the work. He shall make field observations and tests to enable him to form an
opinion and advise the Owner regarding the site preparation, the acceptability of the fill
material, and the extent to which the percent compaction of the fill, as placed, meets the
specification requirements. He shall recommend that any fill that does not meet the
specification requirements be removed and/or recompacted until the requirements are
satisfied. He shall not be responsible for checking the grades during construction or final
grades. Nothing in this section relieves the contractor of his responsibility under the
contract to place all earthwork in accordance with the recommendations and the plans and

specifications.

1.3 Subsurface Conditions
A geotechnical investigation has been performed for this site. A contractor shall
familiarize himself with the subsurface conditions at the site, whether covered in the report

or not, and shall thoroughly understand all recommendations associated with grading.

SITE PREPARATION

2.1 Stripping

The site shall be stripped and cleared of all vegetation, debris, concrete slabs, pavement,
and organic-laden topsoil. The stripped material shall be hauled from the site unless
approval is given to stockpile the material for re-use later as topsoil in future landscape
areas. This material shall not be used for engineered fill. Any existing foundations, tanks

and utilities encountered during grading shall be removed from the site.

2.2 Excavation

After stripping, the site shall be excavated to the required grades to remove the existing
fill. Sub-excavations shall be made as recommended by the Geotechnical Engineer.
Existing subsurface soils shall be excavated sufficiently to allow for @ minimum thickness of
twenty-four (24) inches of fill beneath footings and eighteen (18) inches beneath concrete
slabs-on-grade. The bottoms of the excavations shall extend beyond the plan area of the
building a distance equal to the depth of the excavation beneath the structure. All

excavations shall be carefully made true to the grades and elevations shown on the plans.
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The excavated surfaces shall be properly graded to provide good drainage during
construction and prevent ponding of water. Earthwork is most expediently accomplished
using large, heavy equipment, unimpeded by obstacleés. Therefore the entire area should be
excavated to the recommended depths at the same time to permit uniform preparation of

the subgrade and placement of engineered fill in a uniform, continuous operation.

2.3 Preparation for Filling

All excavations made during the stripping and clearing operations that are below finish
grade shall be cleaned of all loose soil and debris and backfilled with engineered fill.

After stripping, all areas to support structures, including pavements, shall be prepared
further by removing any loose, weak or badly cracked surficial soils. The depths of these

excavations shall be determined by the Geotechnical Engineer.

Once the specified stripping and excavation are complete, the exposed surface and
excavation bottom should be scarified a minimum depth of six inches and recompacted to
the requirements of engineered fill. If the exposed surface or bottom of the excavation is
soft and unstable, ond required compaction cannot be achieved, the bottom should be
stabilized. Stabilization possibly could be accomplished by additional excavation, use of
fabric and replacement with clean dry soil or well-graded rock with sufficient fines to be
cohesive, or by use of coarse gravel if approved by the Geotechnical Engineer.

Before placing fill, the Contractor shall obtain the Geotechnical Engineer's approval of the
site preparation in the areas to be filled. The excavated materials then can be re-placed as

fill if they meet the requirements for fill.

MATERIALS USED FOR FILL
3.1 General Requirements for Fill Materials
All fill materials and the re-use of on-site material must be approved by the Geotechnical

Engineer. The material shall be a soil or soil-rock mixture which is free from organic
matter or other deleterious substances. The fill material shall not contain rocks or lumps

over 6 inches in greatest dimension and not more than |5 percent larger than 3 inches.

Materials from the site, if free from organic or other deleterious substances, can be re-used

for general engineered fill.



3.2 Requirements for Select Fill Material
In addition to the requirements of Section 3.1, above, select material shall have a Plasticity

Index (P1) less than 15 percent and an R-value greater than 25. All import material shall

meet the requirements of select fill.

Materials from the site do not appear to meet the requirements for re-use as select fill and

should not be used for direct support of concrete footings or slabs-on-grade.

PLACING AND COMPACTING FILL MATERIAL :

All fill material shall be compacted as specified below or by other methods, if approved by
the Geotechnical Engineer, so as to produce a minimum percent of compaction of 92
percent with the exception of subgrades berfeath pavements, which should be compacted to
a minimum degree of compaction of 95 percent. Fill material should be spread in uniform
lifts not exceeding eight inches in uncompacted thickness. Fill material shall be brought to
a water content that will permit proper compaction by either: aerating the material if it is
too wet; or spraying the material with water if it is too dry. Each lift shall be thoroughly
mixed before compaction to ensure a uniform distribution of water content. The moisture
content predominantly fine grained fill materials (silts and clays) shall be at or near the
optimum moisture content, or slightly less, in order to maintain stability in the fill mass
beneath the compacting equipment. Predominantly coarse grained materials (sands and
gravels), which are not as sensitive to moisture content with regard to stability, shall not
become saturated to the point that a pumping condition occurs. On-site material that is
identified by the Geotechnical Engineer in the field as potentially expansive, shall be
compacted at a moisture content of at least 3 percent above optimum. The minimum
moisture content shall be determined by the Geotechnical Engineer. The grading shall
commence immediately after the surface preparation phase and shall proceed in a

continuous operation until the site is brought to grade. -

TREATMENT AFTER COMPLETION OF GRADING
After grading is completed and the Geotechnical Engineer has finished his observation of
the work, no further excavation or filling shall be done except with the approval of and

under the observation of the Geotechnical Engineer.

It shall be the responsibility of the Grading Contractor to prevent erosion of freshly graded
areas during construction and until such time as permanent drainage and erosion control

measures have been installed.



B-5

6. UTILITY TRENCH BACKFILL
It is recommended that all utility trench backfill be placed in accordance with the
compaction requirements and procedures for engineered fill and the additional

recommendations presented in this section.

The pipes should first be bedded in accordance with standard practice or as required by the
County of Alameda or the particular utility. From 12 inches above the pipe to finish grade,
the backfill should be placed in thin lifts and compacted using approved compaction
equipment to the minimum degree of compaction specified above. The bedding materials,
one foot over the pipes, should be compacted to a minimum of 85 percent compaction.
Care should be taken to prevent damage to pipes during the compaction process. Jetting of
backfill should not be permitted. The backfill material should consist of a soil material free
of organic matter or any other deleterious substances, and should not contain rocks over
four inches in greatest dimension or soil lumps greater than two inches in size. Clay soils
used for backfill material should meet the moisture requirements for engineered fill. Sand

is not recommended for backfill within 18 inches of finish grade.

Prior to the placement of underground utilities, the trench should be examined for
subsurface seepage. If seepage is encountered, our firm should be consulted so that
recommendations for subsurface drainage can be made. Trenches containing free water
should be de-watered prior to backfilling.

It is recommended that trench backfill for major utilities, such as storm sewers, sanitary
sewers and water service lines be observed by our firm where such lines are located within
the building area, beneath pavements and in close proximity to footings. These particular

underground utilities can be identified more fully after utility plans are finalized.
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APPENDIX C
GUIDE SPECIFICATIONS FOR GRAVEL BENEATH FLOOR SLABS

DESCRIPTION
Graded gravel for use beneath floor slabs shall consist of mineral aggregate placed in

accordance with the recommendations of this report and in conformity with the

dimensions shown on the plans.

The mineral aggregate for use beneath floor slabs shall consist of broken stone, crushed
or uncrushed gravel, clean quarry waste, or a combination thereof. The aggregate shall
be free from adobe, vegetable matter, loam, volcanic tuff, and other deleterious
substances. 1t shall be of such quality that the absorption of water in a saturated surface
dry condition does not exceed 3 percent of the oven dry weight of the sample.

GRADATION
The mineral aggregate shall be of such size that the percentage composition by dry
weight as determined by laboratory sieves (U.S. Series) will conform to the following

gradation:

Sieve Size Percentage Passing Sieve

i 100
3/4" 90 - 100
No. 4 0-10
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1.0 INTRODUCTION

AEI Consultants (AET) has prepared this final report to document the underground storage tank
closure activities performed at 20957 Baker Road in Castro Valley, California (Figure 1: Site
Location Map). One (1) 1,000-gallon gasoline underground storage tank (UST) and one (1)
1,000-gallon diesel underground storage tank (UST) were removed. For the tank locations refer
to Figure 2: Site Plan.

AF1 was contracted to obtain all necessary permits, excavate to expose the tank, remove and
dispose of residual liguids, remove and disposc the tank, perform seil sampling and analysis,
backfill and resurface the excavation,

2.0 PERMITS

The Alameda County Departments of Fire Prevention and Environmental Health issued permits
on February 25, 2004, Inspector Robert Weston was assigned to represent the Alameda County
Environmental Health Department, and observed the tank closure activities at the site, The
excavation areas were marked and the property representative was notified of the specific time
plan.

Copies of the permif and notification documents are located in Appendix A: Permits and
Notification Documents.

3.0 MOBILIZATION, EXCAVATION AND REMOVAL

On April 21, 2004, the AFEI field staff was briefed and the Site Health and Safety Plan reviewed
prior to the initiation of work. The Site Health and Safety Plan is located in Appendix B.
Ground cover was broken and the soil above the tank was excavated. Upon exposure, it was
determined that the tanks were 1,000 gallons in size, not the originally estimated 500 gallons.
Two stockpiles of the excavated soil were created adjacent to the excavation (Figure 2: Site Plan
and Figure 3. Sample Location Plan).

Excel Environmental Services, Inc. removed 245 gallons of waste liquid from the tanks prior to
removal. Dry ice was introduced into the tank untit the Lower Explosive Limit (LEL) and
oxygen content reached acceptable levels.

The tanks were removed on April 21, 2004, and visually inspected prior to loading for transport.
Minor rust and corrosion were observed on the surface of the tanks.
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The tanks were loaded onto an Ecology Control Industries® (ECI} truck and fransported under
non-hazardous waste manifest to the ECI disposal facility at 253 Parr Boulevard in Richmond,
California, where the tank was triple rinsed, cut, and scrapped.

Soil samples were collected prior to backfilling, The excavation was Ened with Visqueen, then
backfilled with stockpiled soil and clean import material to replace the volume of the tanks.

The non-hazardons waste manifests for the waste liquid and tank are located i Appendix C:
Transport and Disposal Documents.

4.0 SAMPLING AND ANALYSES

All samples were collected under the direction of Inspector Weston of the Alameda County
Environmental Health Department. A total of six (6) soil samples were collected from the tank
removal activities. Four samples were collected eight feet below ground surface (bgs) beneath
each end of both tanks. Eight (8) discrete soil samples were collected from the stockpile, and
were composited into two samples (T1STKP 1-4 and T2STKFP 1-4) for analysis. Please refer to
Figure 3: Sample Locatior: Plan for the sample locations.

Groundwater was not encountered during the removal activities.

All soil samples were collected in brass tubes that were driven into the soil until completely full,
then sealed with Teflon fape and plastic caps. The secured sample tubes were immediately
placed into a cooler with ice. Chain of Costody documentation was initiated. The cooler and
samples were brought to McCampbell Analytical, Inc. (State Certification #1644) of Pacheco,
California on April 21, 2004, for analysis.

The samples were analyzed for Total Petroleum Hydrocarbons as gasoline (EPA 8015), Total
Patroleum Hydrocarbons as diesel (EPA 8015), Total Lead (EPA Method 6010/200), methyl-tert-
buty! ether (MTBE), benzene, toluene, ethyl-benzene, and xylencs (BTEX) (EPA Method
602/8020) and Oxygenated Volitle Organics (EPA 8260B). The analytical results are
summarized in the following table(s):
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TABLE 1 - Soil Sample Analyses for Excavation 1

TIW- | T!W- | TIE- T2E- Tt T2

£BS’ EBS’ E8S’ EB%' [STKP1-4/STKP1-4
TPH-GASOLINE (mg/kg) 160 1,400 190 460 ND ND
TPH-DIESEL (mg/kg) 4900 | 2,400 | 10,000 | 1400 77 2.1
MTBE (mg/ig) ND<0.50| ND<1¢ | ND<1.7 {ND<0.50| ND ND
BENZENE (mg/kg) ND<{,05 | ND<1.0 [ND<0.17|ND<0.05| ND ND
TOLUENE (mg/kg) ND<0.05 | ND<1.0 [ND<0.17| ND<0.05| ND ND
ETHYL BENZENE (mg/kg) |ND<0.05| ND<1.0 |[ND<0.17 ND<0.05] ND ND
TOTAL XYLENES (mg/kg) |[ND<0.05; §4 |ND<0.17] 025 ND ND
TOTAL LEAD (mg/kg) 61 1 a7 6.1 18 24 22

mg/kg = milligrams per kilogram (ppm)

Copics of all analytical results and Chain of Custody documentation are located in Appendix D
Analytical Documentation.

5.0 SUMMARY AND CONCLUSIONS

On April 21, 2004, one (1) 1,600-galion gasoline underground storage tank (UST) and one (1}
1,000-gallon diesel underground storage tank (UST) were removed from the property located at
20957 Baker Road in Castro Valley, California. Prior to removal, 245 gallons of waste liguid
were removed, transported and disposed off-site. The tank was transported under non-hazardous
waste manifest to the Ecology Control Industries’ disposal facility in Richmond, California
where the tank was cleansd and disposed of as scrap metal.

A total of six (6) soil samples were collected during the tank removal activities. Concentrations
of TPH-g (ranging from 160 to 1,400 mg/kg) and TPH-d (ranging from 1,400 te 10,000 mg/kg)
present in the four samples taken along the excavation bottom were above the general action
Ievels, and indicated that an unauthorized release occurred from: the USTs.  Petroleum
hydrocarbons were also detected in the stockpile at significantly lesser concentrations. This case
has since been passed on from the Alameda County Environmental Health Department to the San
Francisco Bay Regional Water Quality Control Board. It is likely that the San Francisco Bay
Regional Water Quality Control Board will require further investigation to determine the extent
of the contamination. -
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6.0 REPORT LIMITATIONS AND SIGNATURES

This report presents a summary of work completed by AE! Consultants, including observations
and descriptions of site conditions encountered. Where appropriate, it includes analytical results
for samples taken during the course of the work. The number and location of samples are chosen
to provide required information, but it cannot be assumed that they are representative of areas not
sampled. All conclusions and/or recommendations are based on these analyses and observations,
and the governing regulations. Conclusions beyond those stated and reported herein should not
be inferred from this document.

All services were performed in accordance with generally accepted practices,- in the

environmental engineering and construction field, which existed at the time and location of the
work.

AFEX Consultants

Peter Hoversen
Project Manager

Underground Storage Tank Removal Final Report A E l
Project No. 8131
May 19, 2004
Page &
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ALAMEDA COUNTY
DEPARTMENT OF ENVIRONMENTAL HEALTH
1131 HARBOR BAY PARKWAY
ALAMEDA, CA 94502-6577
PHONE (510) 5676700
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UNDERGROUND STORAGE TANK CLOSURE PLAN
* >« Complete closure plan according to instructions * * *

1. Name of Business

Business Owner or Contact Person (PRINT) _ . _,-\_L,f Uiz o

2 Site Address 2095 7 Baber ond

City. State _ (k57 l/mf@%!, CA zip 77546 pPhone
3. Mailing Address _ 71612 Pppectree 4.

City, State_ Dbl Zie 19568 phone 9258291577
4. Property Owner _ffr. Ma% Viatie

Business Name (if applicable)

Address 1613 ?%‘??U"{':ce_, 4

City, State _DudNA  Cx Zép_if@g Phone 315 -88-[5 17

5. Generator name under which tank will be manifested

e, Nat Piszra

EPA L.D. No. under which tank(s) will be manifested C AC 0025149580

(SR LER 1%
Rev DH/1TMH3 RW
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10.

Contractor __AE\_ (waso Hwrts
Address ___2800 Gun mo Diablo, 504 @oo

City, State whlast Creete Zip B4 G4y57P Phone 925 -28%-(Cooe
License Type A ‘/ J—[ 42 io# 54419

Consultant (if applicable) _ %ame a5 loatinchor

Address |

City, State Zip Phone

Main Contact Person for Investigation (if applicable)

Name __ i&Ter. {Té\fﬁ'ﬂ’bﬂ) Title __Preciecr Miager

Company A\ Consuormars
Phone 72§~ 243—&oso

Number of underground tanks being closed with this plan Z-

Length of piping being removed under this plan LK) BN

Total number underground tanks at this facility {*confirmed with owner or operator) _"Z-
State Registered Hazardous Waste Transporters/Facilities {See Instructions).

a) Product/Residual Sludge/Rinsate Transporter

Name 5)(6&-9/ Eﬂu;l‘aﬂﬂmu EPA1.D. No. CAL 600110146
Hauler License No. 3662 License Exp. Date |
Address 4\ Cadalian Drive.
City, State U\/&r-"ofé’«} Ch : Zip GYsso
b} Product/Residual Studge/Rinsate Disposal Site
Name _ Aluvise \'\rﬁﬂ-fua'm@ O EPALD. No _CAL €016t 743
Address 5002 Archer 3t
City, State _Alviso, Ca Zip 95®02z

Rev. D8/17/03 RW
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¢) Tank and Piping Transporter

Name t’beD?\,{ (ondre | {adostrics EPA .D. No. CADBloo 66392
Hauiler License Na.  [5 2% License Exp. Date
Address 255" Dorr Blud.
City, State _f2ichmond | CA Zip 9430/
d) Tank and Piping Disposal Site
Name Same. ps Tank ﬁ’Mﬁ_.Pdf-féf‘EPA 1.D. No.
Address
City, State Zip

11. Sample Caollector

Name pc;{lu‘ brfguue.m

Comparny Ay Conso \‘(“-ﬂ"’s

Address 2500 (a—r-o (DE‘»L(D , go-%g 220

City, State o fost C/delr; CA Zip 34599 Phone 925 283~ éees
12. lLaboratory

Name ..,\/;Vfc.émf; be I8 pvamﬂA{-L«C_,._ﬁ

Company
Address ({0 QMQ 4d&rw& 4_;,.44 #:’D“]
City, State obero . CA zip 1453

State Certification No. [LYY

13. Have tank(s) or piping leaked inthe past? Yes{ | No[ ] Unknown [

If yes, describe:

14, Describe method(s) (o be used for rendering tank(s) inert:

e lee

Rev, 09/17/03 RW
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Before tank{s) are pumped out and inerted, all associated piping must be flushed
back into the tank{s). All accessible piping must then be removed. Inaccessible
piping must be permanently plugged using grout.

The Bay Area Air Quality Management District, (415) 771-6000, along with jocal Fire and
Building Departments, must aiso be contacted for tank removal permits, Fire
departments typically require the use of a combustibie gas indicator to verity tank
inertness. It is the contractor’s responsibility te have a functional combustible gas
indicator on-site to verity that the tank({s) is inerted.

15, Tank History and Sampiing Information ***{See instructions)***

Tank ‘
Capacity Use History Material to be sampled (tank | Location and Depth
{gallons) include date last contents, soil, groundwater) of Sample(s)
used (estimated) |
! !
oo | UU%NMQ AT | VA -(‘e.&;?' b@ﬂuﬁ
| He bobtom of
tondde Leale

!

|

]
‘ i

-

One soil sample must be coliected for every 20 linear feet of underground
piping that is removed. A groundwater sample must be collected-if any
groundwater is present in the excavation.

Rev. 0817/03 RW
NALOP-CUPA-TEAMS\CUPANIST Closure Package -4 -




Excavated/Steckpiled Soil |

Stockpiled Soil Volume {estimated) Sampling Plan

H poink compos)te gample

Stockpiled soil must be placed on bermed plastic and must be completely
covered by plastic sheeting.

Will the excavated soil be returned to the excavation immediately after tank
removal? [ Jyes [ lno [p4 unknown

If yes, explain reasoning

If unknown at this point in time, please be aware that excavated soil may not be
returned to the excavation without prior approval from this office. This means that
the contractor, consultant, or responsibie party must communicate with the
Specialist IN ADVANCE of backfilling activities.

Rev. D8/17/03 RW
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RECOMMENDED MINIMUM VERIFICATION ANALYSES FOR
UNDERGROUND TANK LEAKS

For Use by Unidoos Member Agencles or where approwd by your Laca! Jurizdiction

TABLE #2
REVISED 1 MARCH 1998
oc o SOIL._ANALYS!IS WATER ANALYSIS
' (SW-B46 METHOD} __(Water/Waste Water Method)
Gasoline _ : TRHG 80158 or 8250 TPHG BUM5M or 5242624 {8260}
{Leaded and Unisaded), BTEX 8260 BTEX 824 2624 {6765)
EDB and EDC 8260 . €DBend EDC §24.2/624 {8260)
MVBE, TAME, ETBE, DPE, and TBA by B260 for soff and 5242524 (8250) for water
TOTAL LEAD A TOTALLEAD AR
- Cphional -
. Crganic Lead DHS-LUFT Organk: Lead - DHELUFT
Unknown Fuel TPHG 8015 or 8260 TPHG 8016Mor 524 2624 (3250)
TPHD B 8M or 8260 TPHD B1EM or 52424624 (826D)
BTEX 6250 BTEX 524 2/524 (8260)
EDS ant EDC a0 EDBand EDC 5242624 (2260
WMTBE, TAME, ETEE, DIPE, and TBA by 8260 for soll and 524.2/624 (R260) for water
TOTAL LEAD AA TOTAL LEAD AA
. - Opionel —
Crganic Laad DHS-LUFT OrganicLead DHS-LUFT
Driasel, Jet Fuel, Kerasene, _ TPHD 8015Marg268  TPHD " BOAEM or 52420624 {8260)
and FuelHealng O BTEX 260 BTEX 524.2/624 {8250}
E08 and EDC 8260 ED® and EDC 524 2524 (8260)
MTBE, TAME, ETBE, OIPE, and TBA by 8260 for soil snd 5§24 2-524 {6260) for water
Chiorinated Sotvents CLHC &6 CLHC 624.2/624 {£260)
BTEX BOG ar 8021 BTEX 524.2/824 (8260) or
524 502 (8024)
Nan-chiorinated Soivents TPHD BMEMarB260  TPHD BO15M or §24.2/624 (BZ60)
: BTEX 8050 or 821 BTEX 52420624 (8260} ar
524 Z/802 (8021
- Waste, Used, or Unknown Olt TPHG SO ar 8260 TRHG BO15M or 524.20624 (8250}
TPHD 81SMora260  TRHD 8015 or 524.2/624 (8260
086G 2070 CAG 4181
BTEX 2060 BTEX £24.24624 (azaa}
CLHC ’ 060 GLHG 524 21624 (8260)
EDB and EDC a%0 €DB and EDC 62421624 (6260)
MTEE, TAME, ETBE, DIPE, and TEA by 8260 far sod &d 524,824 (6260]-for watet
METALS {Cd, Cr, Pb, 1, Zn) by IGAP ar AA for soil axid water
PCB®, PCP*, PNA, CREQSOTE by 8270 for sl and 524/825 (B270) for watar
* I found, snalyze for dibenzofurans (PCBs) or dioxins (PCF)

NOTES:
1. 8021 replaces oid methods 8020 and B30
2. B260 replaces ofd methad 8240

2. Reference: Table B-1 In Appandix B of "Expadited Site Assessment Tools for Underground Storsge Tank Sites: A Guide for Reguiators”
(EPA B10-5-57.4001)

UST Closure Plan Table 2 Rev, 03/01/089 ' 07HB2003




16. Chemical methods and associated detection limits to be used for analyzing sample(s):

The Tri-Regional Boeard recommended minimum verification analyses and pragtical
guantitation reporting limits shall be followed.

See Table 2, Recommended Minimum Verification Analyses for Underground Tank Leaks.

Corntaminant EPA or Other EPA or Other Analysis | Method
Sought Sample i Method Number Detection
Preparation Limit

Metheod Number

"]’P*J( (533 | 1.0 Mg”’-j

1.0 malk
INIC), 50 p;/z;;
BTEX
MTB@: 50 ,,_7//&/4,

Totad led

17. Submit Site Health and Safety Plan {See Instructions)

18. Submit Worker's Compensation Certificate copy

MName of Insurer 6—(#:[?’_ C@mfm%ﬂ'o"’ Loasvrence FJAJ

1. Submit Plot Plan ***{See instructions)**

20. Enclose Deposit (See Instructions)

21. Report all leaks or contamination to this office within § days of discovery.
The written report shall be made on an Underground Storage Tank Unauthorized
Leak/Contamination Site Report (URL) form.

22. Submit a closure report to this office within 60 days of the tank removal. The
closure report must contain all information listed in item 22 of the instructions,

23. Submit State (Underground Storage Tank Permit Application) Forms A and B {one-B
farm for each UST to be removed) {mark box 8 for "tank removed” in the upper right hand
corner},

Rev. 09/17/03 RW
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| declare that to the best of my kriowledge and belief that the statements and information
provided above are correct and true.

| understand that information, in addition to that provided above, may be needed in order to
obtain approval from the Environmental Protection Division and that no work is to begin on
this project until this plan has been approved.

| understand that any changes in design, materials, or equipment will void this plan if prior
approval is not obtained.

I understand that all work performed during this project will be done in compliance with all
applicable OSHA (Occupational Safety and Health Administration) requirements conceming
personnel health and safety. | understand that site and worker safety are solely the
responsibility of the property owner or his agent and that this responsibility is not shared nor
assumed by the County of Alameda.

Once | have received my stamped, accepted closure plan, | will contact the project
Hazardous Materials Specialist at least three working days in advance of site work to
schedule the required inspections.

CONTRACTOR INFORMATION
Name of Business A/ f};#d#‘”%
Name of Individual ,/52‘@ -40\1{5%67\)

Signature 7'%::‘_:\: Date Z/ ‘% /ﬁ ¢

a

?1}4 PROPERTY OWNER OR [ | MOST RECENT TANK OPERATOR (Check one)

Name of Business

Name of Individualy A7. A/,/ @zyz
Signatur ; ,;/4»3475 Lo Dot e Date

Rev. 09/17/03 RW
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INTFTED PROGRAM CONSOIIDATED FORM
TANKS

UNDERGROUND STORAGE TANKS - FACILITY

{ome pape per sile} Fage f of i

— N
TYPE OF ACION [ 1 NEWSITE PERMIT E 3 RENEWAL PERMIT U £ CHANGE OF INFORMATION E T FERMANENTLY CLOSED 51TE
{Check ane item anly) ) ¢ AMENDER PERMIT spacifiy chanige Mocgl vse only E:_S TANE REMOVED
[ 6 TEMPORARY STTE CLOSURE W

1. FACILITY /SITE INFORMATION

BUS];_E;S{;}?;EG m;}glwfog;%;umabf;Facauwme) } ’I .] } fl f f|_ I‘ (' |J ! i'l )

NEAREST CROSS STREET i é / 4l | FACILITY OWNER TYPE {14, LOCAL AGENC Y/DISTRICT®
% (/,‘%/ ﬁ .;/Z [ 1. CORPORATION [ 5. COUNTY AGENCY*
BUSINESS {1 GASSTATION [J3. FARM F'5. COMMERCIAL | 3R.2. INDIVIDUAL (06 STATE agency®
TYRE 2. DisTRIBUTOR [0 4. PROCESSOR (6. OTHER 4 | {3 3 PARTNERSHIP [ 7. FEDERAL AGENCY* a2
TOTAL NUMBER OF TANKS Is facility an Indian Reservarign or Hif awner of ST is @ public agency: name of supsTvisor of Bvision, section o otBce winoh
REMATNING AT SITE @ trustlands? operates the UST {This iz the contact persen For the tank records.}
w [ Yes XL No w | ; s

. PROPERTY OWNER INFORMATION

I_MIWGOR smra DRESS
ﬁ P free 2. "~

PROPERT W AME a? PHON, A0E
vo[\)j-} W‘D,atad‘u Og?zf B238-1577

CITY ﬂué)[/ , L r STATEM sl Z(P CODE ?[/5,57(, a2

PROPERTY QWNER TYPE  [11 CORPORATION (X2 INDIVIDUAL [ 14 LOCAL AGENCY /DISTRICT (6. STATE AGENCY
13 PARTNERSHIP ] 5. COUNTY AGENCY 17 FEDERAL AGENCY 413

1. TANK OWNER INFORMATION

TANK OWNER NAME 3l PHONE 415
SAME &S Prelptty Ownel
MAILING OR STREET ADDRESS E1T;
| )
| CsTY s17 | STATE a8 Z1P CODE s17
TAMK OWNER TYPE Tt CORPORATION EQNDIWDUAL {14 LOCAL AGENCY / DISTRICT [} 6. STATE AGENCY 120
{13 PARTNERSHIP [J 35 COUNTY AGENCY [ 7. FEDERAL AGENCY
IV. BODARD OF EQUALIZATION UST §STORAGE FEE ACCOUNT NUMBER
TYTMKHQ #4- [ | | 1 | | Call (916) 322-0669 if questions arise Py
V. PETROLEUNM UST FINANCIAL RESPONSIBILITY
INDICATE METHOD(s) {1 1. SELF-INSURED  [J 4. SURETY BOND 3 7. STATE EUND {3 10, LOCAL GOVT MECHANISM |
7 2. GUARANTEE [ 5 LETTER OF CREDIT {718 STATE FUND & CFO LETTER T 99 OTHER:
[ 3. {NSURANCE 7] 6. EXEMPTION 39 STATEFUND & CD @z

VI. LEGAL NOTIFICATION AND MAILING ADDRESS

Check one bax to indicats which addrass shauid be ysed for lenal notifications and mailing.
Legai nexificanons and meiiings will be sent tothe terk owner unless bow | or 2 5§ ehecked. 0 LEACILTY g2 PROPERTY OWNER [ 3 TANK OWNER Lva]

VII. APPLICANT SIGNATURE

CeniWe T thar the information provided herein is s and accurate [0 1he best of my tnowledge.

s?&‘.-\ FAPPLICANT DATE 4 ‘ PHONE a2z
LA F gt £ O "2 eloy 2245 6over
NAM PPLIC AN rint} 42e TITLE APPLICANT 27

2 %f’ ~ W@U — A€ | ﬁlfOJé_cf PVIARIA G 8-

STATE UST FACILITY WUMBER iFor lozal use onipt ) 1998 UPGRADE CERTIFICATE NUMBER (For theal st anivy 429

TPCF (1/99 revised) 8 Formeriy SWRCE Form A




UNIFIED PROGRAM CONSOLIDATED FORM

TANKS
UNDERGROUND STORAGE TANKS ~ TANK PAGE 1
{twa pages per tank)
Nge__i_uf _Z
TYPE OF ACTION [ 1 NEW SITE PERMIT [ 4 AMENDED PERMIT [ 5 CHANGE OF INFORMATION [ & TEMPORARY SITE CLOSURE
{Check eng iem antvi o C] 7 PERMANENTLY CLOSED ON SITE
430 -

3 3 RENEWSL PFERMIT {Secify aan - Fov locdd useonly)  fSpeoy reastn — fos Joca) use anlvy H‘ﬂ TANK REMOVED

e e | (U1 [

U LOCATION WITHIN STTE (Dotand

IREEEA

a3l

—

™ 1. TANK DESCRIPFTION (A scaled plot plen with the location of the UST system including buildings and landmarks shzll be submitted 1o the 10ca agercy.)
| TANK 1D £ 42 | TANK MANUFACTURER y _— T COMPARTMENTALIZED TANK [ Yos () No 34
( MR Wi 1Yy, enmpime ont page for cech campanment
DATE INST aLLED (YEARNMO) a3 L TaNk CAPACITY IN GALLONS 76 ‘W\JBER OF COMPARTMENTS 437
nepees) S0 | AJ A
T ADDITIONAL DESCRIFTION fForfocal yse on)

b

-
=

T IT. TANK CONTENTS

TANK USE 47 | PETROLEUM TYPE 44t}
&+, MOTOR VEHICLE FUEL ©Hs REGULAR UNLEADED 7 LEADED s JETFUEL
! {if markad carnpiste Petroicum Fupe) O b PRERUUIM UNLEADED ] : piEseL 36 AVIATION FUEL
02 NON-FUELPETROLEUM | [ ic MIDGRADE UNLEADED (3 4 GASOHOL Ci 99 OTHER
3 3. CHEMICAL PRODUCT TEMMON NAME (;m Harardmes Marstials wenacy gage) 1 F CASH (lvom Hasudows Musesials lvern page ) 42
[0 4 HAZARDOUS WASTE
tincuges Uszd 05 Ga%ou nt
Y 95, UNKNOWN i
. . TANK CONSTRUCTION
TYPE OF TANK TERG. SINGLE WALl L] 5 SINGLE WALL WITH T35 SINGLE WALL WITH INTERMAL BLADDER SYSTEM 43
(Chack ont icem-only ) EXTERIOR MEMBRANE LINER [ 95 UNKNOWNW
Dz cotmlewatl,  [ld4. SIGNLE WALL IN VAULT {0 %. OTHER
TANK MATERIAL - prmay vk LJ -, BARE STEEL 1 5. FIBERGLASS/PLASTIC S CONCRETE TE05 UNENDWN o

(12 STAINLESS STEEL [J 4. STEEL CLAD W/FBFRGLASS  [38. ¥RP COMPTIBLE W/100% METHANOL [J 92 OTHER
REINFORLCED PLASTIC (FRP)

TANK MATERLAL = seconcary mk L) !, BARE STEEL T LIS FIBERGLASS 7 PLASTIC T [¥5. CONCRETE
D 1 STAINLESS STEEL [J4. STEEL CLAN W/FIBERGLASS [J 3. FRPCOMPTIELE WYIG0% METHANCL G %9 DTHER

REINFORCED PLASTIC (FRP) [T 10, COATED STEEL
(1 CONCRETE

ieek one itswi o)

5 UMKMNOWR s

{Check gos itz anly |

TANK INTERIOR LINING (] 1. RUBBER LINED {0 3 EPOXY LINING “1J 5 GLASS LINING B o3 UNRNDWN 4 DATEINSTALLED [
OR COATING 12 ALKYD LINING (T 4 PHENGQLIC LINING [ & UNLINED 9 OTHER !
[Eheck ene riam anly? {For local ron only)
[T 448

OTHER CORROSION (3 | MANUFACTURED CATHODIC ] 3 FIBERGLASS REINFORCEDFLASTIC {295 UNKNOWN DATE NSTALLED
PROTECTION (F APPLICABLE PROTECTION £ 4 IMPRESSED CURRENT 95 OTHER 3
Check: one iverm onlyy 3 2 SACRIFICIAL ANDODE {For locat wix arly}
EPILL AND OVERFILL YEAR INSTALLED TO TYPE poral meonty) 1 | CVERFILL PROTECTION EQUIPMENT:YEAR INSTALLED 457

| (Checkall taiscply) [ L SPILL CONTAINMENT [J1 ALARM [3 3 FTLL TUBE SHLT OFF VALVE

{_] 2 DROP TUBE i [J2 BALLFLOAT 4 EXEMPT

] 3 STRIKER PLATE i
IV. TANK LEAK DETECTION (A desengrion of the meauleomg program shail de submyised 1o the ot agency )
IF SUTNGLE WALL TANK (Caeck alt vhz apply) T <53 i IF DQUBLE WALL TANK OR TANK W(TH BLADDER 434

(Check ora am only)
{1 t VISLAL (EXPOSED PGRTION ONLY) s MANUAL TANK GAUGING (MTG) | C] 1 VISUAL (SINGLE WALL IN VALLT OMLY)
O 2 AUTOMATIC TANK GAUGING (ATO)

{J 6 VADOSE ZONE ’ [] 2 CONTINUOUS INTERSTITIAL MONITORING

| 175 CONTINUOUS ATG [ 7 GROUNDWATER [J 3 MANUAL MONITORING _
[ 4 STATISTICAL TNVENTORY RECONCILIATION [ 8 TANK TESTING |
{S1R} BIENNIAL TANK TESTING 153 OTHER :
T

J

TV. TANK CLOSURE INFORMATION / FERMANENT CLOSURE IN FLACE
HE 1 ESTIMATED QUANTITY OF SUBSTANCE REMAINING 36 | TaNK FILLED WITH INERT MATERIALY 397
A A Ged A sallons Aves O Ne

ESTIMATED DATE LAST USED IYRMAOYDAY)

LA jOfp s AP

UPCF (12/99 revised) 10 Formerly SWRCB Form B




UNIFIED PROGRAM CONSOLIDATED FORN

TANKS
UNDERGROUND STORAGE TANKS — TANK PAGE 2
_ VI PIPING CONSTRUCTION Cheek o thatagpiv) Pags 2= ch._‘
[-_— UNDERGROUND PIPING T ABOVEGROUND PIPING
SYSTEMTYPE  [J1. PRESSURE 0 2. SUCTION 035 oraviTy =5 | [J).PRESSURE  [J2 SUCTION O3 srRAVITY 457
CONSTRUCTION [ 1.SINGLEWALL ()% LINED TRENCH (199 OTHER aw (11 SINGLE WALL Phas, UNKNOWN 46z
ManuFacTURER (2. POUBLE WALL  JEL25. UNKNOWN 2. DOUBLE WALL 7195 OTHER
L MpRL J‘ACT‘URER 1| MANUFACTURER a@_J
£11 BARE STEEL T7 6. FRP COMPATIBLE wiinme METHAMOL | L) 1. BARE STEEL [0 6. FRE COMPATIBLE WNOTAMETHANOL
(7 STAINLESS STEEL [ 7 GALVANIZEDSTEEL  Wdinknown | [] 2. STAINLESS STEEL [J 7. GALVAMIZED STEEL
(3 3. PLASTIC COMPATIBLE W/ CONTENTS : O 99 Omer | {335 PLASTIC COMPATIBLE W/ CONTENTS (I8 FLENIBLE(HDRE) [ 9. OTHER
! (O 4 FIBERGLASS 0] & FLEXTBLE (HDPE) 7 «. FIBERGLASS [J % CATHODIC PROTECTION
[} 5 STEEL W/COATING [} 9. CATHODIC PROTECTION s« | 013 $TEEL WASOATING 5. UNIENOWN 5
VIE PIPING LEAK DETECTION cCresk ol that anphii (A des of ¥he: i toning prograrm shatl be submined io flie ocal sgrner) .
UNDERGROUND PIPING [ ABOVEGROUNE FIPING
SINGLE WALL PIPING e SINGLE WALL PIPING %1

PRESSURIZED PITING vChack all tha appiv):

] 1. ELECTRONIC LINE LEAX DETECTOR 3.0 GPH TEST WITH AUTS PUMP
SHUT OFF FOR LEAK, 3YSTEM FATLURE, AND SYSTEM DISCONVECTION =
AUDIBLE AND VISUAL ALARMS,

(32 MONTHLY 0.2 GPR TEST

O 3. AMWUIAL INTEGRITY TEST [0 1GPH)

4 DALY VISUAL CHECK

CONVENTIONAL SUICTION SYSTERS CONVENTIONAL SUCTION SYSTEMSE (Checkall thavappiy)

l [ 5. DAJLY VISUAL MONTTORING OF PUMPING SYSTEM + TRIENNIAL PIFING < . ; ; ; &

INTEGRITY TEST £4.1 GPH) Lz DAILY VISUAL MONMITORING OF PIPING AND PUMPING SYSTEM

SAFE SUCTION SYSTEMS (NO VALUES i BELOW GROUNDPIRING]: -

3 7. SELF MONITORING

GRAVITY FLOW

O 9 BIFNNIAL INTEGRITY TEST (0.7 GPH)

PRESSURIZET PIFING (Check il that appis).

0 t. ELECTROMIC LINE LEAK DETECTOR 3.0 GPH TEST WITH AUTO FUMP SHUT
OFF FOR LEAK, SYSTEM FAILURE, AND SYSTEM DISCONNECTION +
AUDIBLE AND VISUAL ALARMS.

]2 MONTHLY 02 GPH TEST ’

[0 3. ANWUAL INTEGRITY TEST (0. GPH)

(16, TRIENNIAL INTEGRITY TEST (0.1 GPR)
SAFESUCTION SYSTEMS (NO VALVES It BELOW GROUND PIPINGY:
017, SELF MONITORING

GRAVITY FLOW (Check o thar appivy

i 05 DALY VISUAL MONITORING
M9, wiENNIAL INTEGRITY TEST (@1 GPH)
SECONDARILY CONTAINELD PIPING
PRESSURSZEL BIPING (Chesk afl tha apply
16 CONTINUOUS TURBINE SUMP SENSOR WITH AUDIBLE AND VISUAL
ALARMS AND (Chek ans)
O a 4UTO PUMP SHUT OFF WHEN A LEAK OCCURS
Cl b AUTG PUMB SHUT OFF FOR LEAKS, SYSTEM FAILURE ANT SYSTEM

‘ SECONDARILY CONTATNED MPING

PRESSURIZED PIPUNG ({neck all thas appiv]:
‘ 10, CONTINUOUS TURBINE SUMP SENSOR WITH AUDIBLE ARND VISUAL
: AL ARMS AND {Chack oned
Tha. AUTO PLMP SHUT OFF WHEN A LEAK OCCURS ]
7 b AUTO PUMP SHUT OFF FOR LEAKS, SYSTEM FAILURE AND SYSTEM
DISCONNECTION DISCONNECTION
e, NO £UTO FUMP SHLT OFF ; O M0 AUTO PUMP SHUT OFF
311, AUTOMATR LIWNE LEAK DETECTOR (3.0 GPH TEST) WITH FLOW SHUT 1. AUTOMATIC LEAK DETECTOR.

OFF GR RESTRICTION
12, ANNUAL INTEGRITY TEST (0.1 GPH} O 15 ANNUAL INTEGRITY TEST (0.1 GPH)
SUCTHOM/GRAVITY SYSTEM

SUCTIOMNIGRANMITY SYSTEM
13 CONTINUOUS SUMP SENSOR - AUDIELE AMD WVISUAL ALARMS 3 1. CONTINUOUS SUMP SENSOR ~ AUDIBLE AND VISUAL ALARMS
EMERGENCY GENERATORS DMLY (Check all tha apob)

EMERGENCY GENERATORS ONLY (Check a7l ot zprin)

{0 1. CONTINUGUS SUMP SENSOR WITHDUT AUTO PUMP SHUT OFF * 0] 14, CONTINUOUS 5UMP SENSOR WITHOUT AUTO PUMP SHUT OFF *
| AUDIBLE AND VISUAL ALARMS AUDIBLE AND VISUJAL ALARMSE

{3 15. AUTOMATIC LINE LEAK DETECTOR (5.0 GFH TEST) MWiTHGLT FLOW 3 15. AUTOMATIC LINE LEAK DETELTOR (3.6 GPH TEST)

SHUT OFF OR RESTRICTION
Cl LB, ANNUAL INTEGRITY TEST (0.1 GPH) D 16, ANNUAL INTEGRITY TEST {0.1 GPH)
[ [ 17. DALY VISUAL CHECK

[3 7. DAILY VISUAL CHECK
- YL DISPENSER CONTAINMENT ] _

[ 4. BAILY VISUAL CHECK

458 ] 2 CONTINUOLS DISPENSER PAN SENSOR + AUDIBLE AND VISUAL ALARMS [ 5. TRENCH LINER / MONITORING

£ 3. CONTIMUOUS DISPENSER PAM SENSOR WITH AUTO SHUT OFF FOR m-‘ NONE 60
DISPENSER = AUDIBLE AND VISUAL ALARMS

DISPENSER CONTAINMENT (3 5. FLOAT MECHANISM THAT SHLITS OFF SHEAR VALVE
| DATEINSTALLED

IX. QOWNER/OPERATOR SIGNATURE

L Parrore 18I0y

42

qu pmvmu hmh iy drae and Ascurgie to th part o mt bnowledge 7
DATE JT(T_]

4TS

’EPRW[D"IM) | T WN'ERJOPEW -
' AL g7~ AT
a7

Perrpyr Expiratian Daze (For locgh ane andy)

Pormit Approved (Far loca! we anty}

Permtit NMumber (Fos local use omlyd

UPCF (12/99% revised) 12 Formerly SWRCB Form: B




UNIFIED PROGRAM CONSOLIDATED FORM

TANKS
UNDERGROUND STORAGE TANKS — TANK PAGE 1 ‘

(two pages pertank)

Page _Iof 7z_
TYPEQF ACTION [0 1 NEW S{T= PERMIT [J 4 AMENDEDPERMIT [0 5 CHANGE OF INFORMATION [T 6 TEMPORARY SITE CLOSURE

| (Chuck oo steen vt _ 0O 7 PERMANENTLY CLOSED ON SITE

. [l 3 REMEWAL PERMIT {Specify reason - fcl aal umanlyl  (Specify raason - Forlocal use anfy) E‘s TANK. REMOVED A
BUSTNESS NAME fame as FACH IZJAME or DBA = Dor qﬁmm Af) FA"‘ILITY 155 J T ] ] ’ ’ | T 1
Z0957) sg Cast u’C’ﬂf [ ] l l' l P
LOCATION WITHIN SITE Opeoa - ot

J. TANK DESCRIFTHON (A scaled plot plan with the jecation of the UST system ingluding buildings and Jardmarks shall be submitted to the joca) agency.)
TANK [D# R 427 TANK MANUFACTURER 43 T COMPARTMENTALIZED TANK L] Yes [, Mo 3
Pnicpl s w sl U g
YT comphere ane page (o7 esch compenmend,
DATE INRTAL.,ED (YEARMDN 435 | TANK CAPACITY IN GALLONS 436 | NUMBER OF COMFARTMENTS 437
!_/fu éfU’wUM' <00 .U!A .

P\DD!T[DT\AL DESCR] PT!DN iFericzal me oniv) P

IL. TANK CONTENTS

TANK USE 0 [ PETROLEUM TYPE s
P MOTORVEHICLEFURL | [ s REGULARUMLEADED (12 LEADED Os. ETFUEL
(Fmatied completa Parotenm Tymel & [ 1b, PREMIUM UNLEADED  {[P& DiESEL s AVIATION FUEL
E—l NOM-FUEL PETROLEUM 7 te. MIDGRADE UNLEADED 04 GASOKOL {3 99, OTHER
3. CHEMIC AL FROGUCT | COMMON NAME (fromHaardous Mauerials tnventary pase) H1 | CASH tfrom Huardous Matenals laventrs page; a2
1 +. HAZARDOUS WASTE i '
(rminges Usas D)

O 95. UnkNOWN

111, TANK CONSTRUCTION

REINFORCED PLASTIC (FRPY [ 10 COATEDSTEEL
15 CONCRETE

TTYPE OF TANK B SINGTEWALL 3. SINGLE WALL WITH [J =5 SINGLE WALL WITH INTERNAL BLADUER SYSTEM +43
[Check oneitem gnly] EXTERIOR MEMBRANELINER [ 95, UNENOWN
O2 DOUBLEWALL  [J4 SIGNLEWALLIN VAULT [Js9 OTHUER
TANK MATERIAL — premary tank £1 1. BARF STEEL [T : FIBERGLASS /PLASTIC (35 CONCRETE BT UNKNOWN 4w
Lk pre iLem onli} Tz STAMLESSSTEEL 34, STEELCLAD WFIBERGLASS [ 8. FRP COMPTIBLE W/100% METHANGL [ 99 OTHER
REINFORCED PLASTIC (FRP} J|
TANK MATERIAL — secondan 1k | | BARE STEEL {13 FIBERGUASS JPLASTIC | s coNCRETE [ﬂ-qs_ UNKAOWM | 445 l
{Cireck one i aniy) T2 STATNLESS STEEL [ 4. STEEL CLAD W/FIBERGLASE  [13 FRP COMPTIBLE W/100% METHANCL {0 9. OTHER |
[}
1

TANK [INTERIOR LINNG | LJ | RUBRER LINED [ 3. EPOXYLIWING T 5. GLASS LINING AE{:L UNKNOWN 45 DATE INSTALLED L

OR COATING [7 2 ALKYO LINING O 4 PHENGLIC LINING [0 6 UNLINED 142 OTHER ——

§Check one wm only} {Fex local ukd galy]
. . TETNSTAL Frs

OTHER CORROSION [ | MANCTACTURED CATHODIC []5 FIBERGLASS REINFORCED PLASTIC (.38 UNKNOWN DATEINSTALLED

BROTECTION IF AFPLICABLE  FROTECTION O 4 IMPRESSED CURRENT [l 99 OTHER

{Chesk anm tam amle) [ 2 8 ACRIFICIAL ANODE (For lacal we caly)

SHILL AND OVERFILL YEAR [NSTALLED T TYPE poenweonly) % | OVERFILL PROTECTION EQUIPMENT:YEAR {NSTALLED az

(Chock alt Gatagple) 7 | SPILL CONTAINMENT O ALARM {7 3 FILL TUBE SHUT QFF VALVE

]2 DROP TURE 32 BALL FLOAT E:%_EXEMPT

{33 STRIKER PLATE

V. TANK LEAK BETECTION (& descripnon of the montwring program shall be submitied 1o the lucal sgenoy )

TF SINGLE WALL TANK {¢heck alt tha appivd a1 | TF DOUBLE WALL TANK QR TANK WITH BLADDER 454
[J 1 VISUAL (EXPOSED PORTION ONLYY -5 MANUAL TANK GALGING {MTG) 8‘1"‘&;‘5‘:‘2‘;}‘;&0;_; WALL TN VAULT ONLY)
3 2 AUTOMATIC TANK GAUGTNG (ATG) [0 6 VADOSE ZONE [ 2 CONTINUOUS INTERSTITIAL MONITORMING i
3 3 CONTTNUOUS ATG [0 7 GROUNDWATER ‘ [0 5 MANLAL MONITORING !
O 1 STAMSMCAL INVENTORY RECONCILIATION [T 8 TANE TESTING f
{SIR} BIEWNIAL TANK TESTING [ 9% OTHER
1V, TANK CLOSURE INFORMATION  FPERMANENT CLOSLURE I PLACE !

ESTMATED DATE LAST LIS ED (YRAIDMA Y ] EST:’MAT"D UANTITY OF SUBSTAMCE REMATMING 456 TANK FILLED WTTH INERT MATERIAL? 7 i

{/‘i\)’]w@‘_.gﬁ_x’ ' ! A KA Did A gallons {Jves {1 Ne !
UPCF {12/99 revisad) 10 Formerly SWRCB Form B




UNIFIED PROGRAM CONSOLIDATED FORM
. . TANKS
UNDERGROUND STORAGE TANKS - TANK PAGE 2
V1. PIPING CONSTRUECTEON iCheck afl tha apphv) of 2
UNDERGROUND PIPING r ABOVEGROUND PIPING DR
i SYSTEMIYPE  (J I PRESSURE {72 sucTton O33.GRAVITY % | [11.PRESSURE  [Jz SUCTION O3 grevITY 159 ]
j CONSTRUCTION [ & STNGLE WALL 13 LINED TRENCH L3 5% oTuEnr 60 ] 1. SINCILE WALL ﬁ@s_ EINENO WA
manuracrirer (02 DOUBLE WaALL  dgs, UNRNOWN {32 DOUBLE waLL [0 9. OTHER
MANUFACTURER €l MANUFACTURER
[]: BARE STEFL [ 6. FRP COMPATIBLE wilit®s METHANOL i {3 5. BARE STEEL 71 6. FRF COMPATIBLE Wrroaw ummo:.ﬁ
O 2. 5TANLESS 5TREL 037 GALVANIZED STERL.  BUninown | [J 2. STAINLESS STEEL 3 7. GALVANIZED STEEL
(3 2. PLASTIC COMPATIBLE W/ CONTENTS 199, Othee 1 (13, PLASTIC COMPATIBLE Wy CONTENTS iJ 8 FLEXIBLE (HOPE) [ 9% OTHER
| O 4. FiBERGLASS O s FLEXTBLE (MDPE) ] 4. FIBERGLASS 09 CATHODIC PROTECTION
' O 5. STEEL WiCOATING (1) 9. CATHODIC PROTECTION e | 05 STEEL W/COATING o5, Unrnown 365
a Vltwpgggggotgg?rzsgtﬂfﬂﬁ {Chvsck of) that apmivi (A d[es:nm:w afthe mm\ln!’lnﬁ program shlgnmvb%‘:c;ﬁ:;;_“%ﬁw %
SINGLE WALL PIPING s SINGLE WALL PIPING : 46T
g?;ﬂzﬁi:}r{?\;;g;ﬂ g:';‘pp-:]:"l"OR IOGPH TEST WITH ALY Pl .I gESSUFUZED e B
X E ALTO PUMP SHUT I, ELECTROMIC LINE LEAR. DETECTOR 3.0 GFH TEST WITH AUTO PUMP
CA}LF'F'D :g,fgl'f»f; i;:éﬁh&g;.gsu AND SYSTEM DISCONNECTION ~ :(Tﬁré E:AL%R \Iﬁigi},s :Lsgx ;u}_ua}; AND SYSTEM DISCONNECTION +
£ 2. MONTHLY 0.2 GPH TEST ’ [3 2. MONTHLY 0.2 GPY TEST
I:l 3. ANNUAL INTEGRITY TEST (0. 1GPH] 3. ANNUAL INTEGRITY TEST (0, 15PH)
[ 4 DAILY VISUAL CHECK
CONVENTIONAL SUCTION SYSTEMS ) CONVENTIONAL SUCTION SYSTEMS (Check ail vz apgin)
s ?\#‘F ;;}Ry_?és h;ﬁ}wlrg:ﬂms OF PUMPING 57 STEM + TRIENNIAL PIBING [ 5 DALY VISUAL MONTTORING OF PIPING AND PUMPING SYSTEM
SAFE SUCTION SYSTEMS (NO VALUES IN BELOW GROUNDPIPING): (] 6. TRIENNIAL TNTEGRITY TEST (0.1 GPH)
00 7. SELF MONTTORING SAFE SUCTION SYSTEMS {NO VALVES IN BELOW GROUND FIPTNG:
! GRAVITY FLOW 171 SELF MONITORING
[ 9. BIEMNIAL INTEGRITY TEST (0.1 GFH) GRAVITY FLOW (Check afi dat agri):
3. DAILY VISUAL MONITORING

‘ L5, BIENNIAL INTEGRITY TEST (0.1 GFH}

SECONBARILY CONTATNED PIPING SECOWDARILY CONTAINED PIFING
‘ PRESSURIZED PIPING (Cheet 217 that appa-k: PRESSURIZED PIPING (Check all that apply);
10 COMTINUOUS TURBINE SUMP SENSOR WITH AUDIBLE AND VISUAL 10, CONTINUOUS TURBINE SUMP SENSOR WITH AUDIBLE AND VISUAL
] ALARMS AND (Chack one) AL ARMS AND {Cheek ane)
[Ju AUTO PUMP SHUT OFF WHEN A LEAK OCCURS [ = AUTO PUMP SHUT OFF WHEN 4 LEAK OCCURS
Ot ALTO PUMP SHUT OFT FOR LEAKS. SYSTEM FAILURE AMO SYSTEM [J b AUTO PUMP SHUT OFF FOR LEAKS. SYSTEM FAILURE AND SYSTEM
IHSCONNECTION CISCONNECTION
(Je. NO AUTC PUMP SHIUT OFF (e NO AUTO PLMP SHUT OFF
11, AUTOMATIC LINE LEAK DETECTOIR (3.0 GPH TEST) WITH FLOW SHEIT
OFF OR RESTRICTIGN 3 11, AUTOMATIC LEAK DETECTOR
7] 12, ANNUAL INTEGRITY TEST (C.] GPH} {12, ANWIJAL INTEGRITY TEST (0.1 GPH)
SUCTION/GRAVITY SYSTEM SUCTION/GRAVITY SYSTEM
3 12, CONTIMUQUS SUMP SENSOR + AUTHBLE AN VISUAL ALARMS D 1:, CONTINUQUS SUMP SENSOR + AUDIBLE AND VISUAL Al aRMS
EMERGENCY GENERATORS ONLV (Cheek 21 that apely) EMERGENCY GENERATORS ONLY (Checy al! that soply)
0 14, CONTIMUGUS SUMP SENSOR WITHCUT AUTS PUMDP SHUT OFF * [J 14, CONTINUQUS SUMP SENSOR WITHOUT AUTO PUMP SHUT OFF #
A AUDIBLE AND VISLJAL ALARMS AUDIBLE AND VISUAL ALARMS
15, AUTOMATIC LINE LEAK DETECTOR (3.0 GPH TEST) WITHOLT FLOW AT A D
SHUT OFF OR RESTRICTION {15, AUTOMATIC LINE LE ETECTOR (3.0 GFH TEST)
3 16. ANNUAL INTEGRITY TEST (6.1 GFH) 16, ANNUAL INTEGRITY TEST {01 GPH}
| ©17 DalLY VISUAL CHECK 0] 17. DALY VISUAL CHECK
i VIl DISPENSER CONTAINMENT
| DISPEMSER CONTAINMENT [ 1 FLOAT MECHANISM THAT SHUTS OFF SHEAR VALVE [} 4. DALY VISUAL CHECK
' DATEINSTALLED w2 CONTINUOUS DISPENSER PAN SENSOR « AUDBLE AND VISUAL ALARMS [ 5% TRENCH LINER / MONTTORING
(3. CONTINUQUS DISPFENSER PAN SENSOR WITH AUTO SHUT OFF FOR s, NOWE -

r IHSPENSER + AUDIBLE AND VISUAL ALARME
IX. OWNER/OPERATOR SIGNATURE

;wmnomhd herein i fras and FECU M 1O Lha bert ol e ko edps.
OPERATOR T DATE £
=
A“?\t—a-ffv Pét," ﬂv’f" e %5’ 0 ]
PRATOR (print) 4t %{)fw\'zwore /;'?R iz
versaet) — AL EeT— I AAE LT L
Permit Numbsr [Far lacal wse oalvd : 472 Permil Approvad {For locah s shiv) Fermin Bxpitaign Dare (For iocid tse caby) 75
UPCF {12199 revised) 12 Formerly SWRCE Form B
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BEALTH AND SAFETY PLAN

Prepared for:

Undergoumd Storage Tank Removal
at '
20957 Baker Road
Castro Valley, California 94546




D. HAZARD EVALUATION

Potential chemical hazards include skin and eye contact or inhalation exposure to potentially toxic
concentrations of hydrocarbon vapors. The potential toxic compounds that may exist at the site are
listed below with descriptions of specific health effects of each. The list Includes the primary
potentid! toxic constituents that may be found at sites which previously handled petroleum
hydrocarbons, inchading home heating diesel fuel. '

1. Benzene

a,
b.
c.

d.

2. Toluene
a.
b.
c.

Colorless fo light yellow, flammable liquid with an aromatic odor.

Toxic hazard by inhalation, adsorption, ingestion and skin and/or eye contact,
Exposure may imtate eycs, nose and respiratory system and may cause acute
restlessness, convulsions, nausea, or depression. Benzene 1s carcinogenic.™
Permissible exposure level (PEL) for a time weighted average (TWA) over an eight
hour pertod 1s 1.0 ppm.

Colorless liquid with 2 sweet, pungent, benzene like odor.

Toxic hazard by inhalation, adsorption, ingestion and skin and/or eye countact,
Exposure may cause fatigue, weakmess, confusion, euphona, dizziness, headaches,
dilated pupils, lacrimation, nervousness, insomnig, paresthesia, and dermatitis.
Permissible exposure level for a time weighted average over an eight hour period 13
160 ppm.

Colorless liguid with an aromatic odor. ‘

Toxic hazard by inhalatien, adsorption, ingestion and skin and/or eye contact.
Exposure may imitate eyes nose and throat and may cause dizziness, excitement,
drowsiness, Incoordination, corneal vacuolization, anorexia, nausea, vomiting, and
dermatitis.

Permissible exposure level for a time weighted average over an eight hour period

ts 100 ppm.

4. Ethyibenzene

a.

b.

Colorless liquid with an aromaiic odor.

Toxic hazard by inhatation, ingestion, and skin and/ur eye contact.

Ethylbenzene 1s carcinogenic.*

Exposure may irdtate eyes and mucous membrane and may cavse headaches,
dermatitis, narcosis and loss of consciousness.

Pemmissible exposure level for a time weighted average over an eight hour period

is 100 ppm.

* Known to the State of California to cause cancer.




Dusty Roy has been designated to coordinate access control and secunity on site,  All work will
strictly follow OSHA guidelines. A safe perimeter has been established at a three feet radius
surrounding the site. These bhoundarics are identified by yellow caution tape and orange safety
cones. Personnel sha!l maintain the maximum distance from the pit while performing their duties.
No one shall enter an excavation pit that is greater than five feet in depth unless the excavation is
shored or sloped and no one shall climb on the stockpiled material except to cover it with plastic.
Additiona! hazards on site include heavy equipment and overhead lifting equipment. Heavy
equipment used for performing the tank removal project may include 2 backhoe, an excavator, or a
crane for lifting the tank out of the excavation. Only 40 hour trained personne! will operate
equipment or perform any duty associated with this project. A hard hat and steel toed boots are
mandatory for ali personnel associated with the tank removal.

A FIRST AID KIT AND A 40 POUND BC FIRE EXTINGUISHER WILL BE AVAILABLE ON

SITE. |
EMERGENCY SERVICES ARE AVAILABLE BY DIALING 911 ON THE TELEPHONE
LOCATED IN THE SITE MANAGER'S VEHICLE, THIS VEHICLE WILL BE ON SITE AT
ALL TIMES. -

E. PERSONAL PROTECTIVE CLOTHING

Based on evalnation of potential hazards, level "D" protective clothing has been designated as the
appropriate protection for this project. The level of protective clothing will be upgraded if the
organic vapor levels in the operator's breathing zone excecds 5 ppm above background levels
continuously for more than five minutes, or if any sigle reading exceeds 25 ppm. If this occurs
then level C protection will be used. If the organic concentration in the operator's breathing zone
exceeds 200 ppm for 5 minutes andfor the organmic vapor concentration two feet above the
excavation exceeds 1,000 ppm or 10% of the lower explosive limit, then the equipment will be shut
down and the site evacuated. If organic vapor concentrations exceed 200 ppm and work confinues
then level B protection will be required. '

"EPA Standard Operating Safety Guidelines" defines the levels of protective clothing as follows:

LEVEL A:
Fully encapsulating suit / SCBA / Hard hat / Steel toe boots / Safety gloves.

LEVEL B:
Splash resistant suit/ SCBA / Hard Hat / Steel toe boots / Safety gloves.

LEVEL C:
Half face respirator / Hard hat / Safety glasses / Steel toe boots / Coveralis / Gloves,

LEVEL D:




H. READ AND SIGN

The work party was briefed on the contents of this planon at 8:00 am. All site
personne! have read the above plan and are farniliar with iis provisions.

NAME; SIGNATURE: COMPANY NAME:
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TRANSPORTATION
SERVICE ORDER

Ecology Control industries -
A FULL SERVICE ENVIRONMENTAL COMPANY SERVICE PP
S VY7 DATE: 4/ 7 1= ssod4
Name: 273 77 Joinion e v [T T Job Location: <~ A 1T 5 A [ o
Address (BHLLING}: e City Zip:
Ordered by, _{_tesi s ~oe = 27 Company: P.O. #
Name [PRINT) _F_ (G A7 Signed: gl ear. & fl g, K
_/ Long AT &
Truck # ZZfr7 Trailer # -7 Size/Type: =2
Services performed: S P W e sT A e T i 2 e T s 7T T
T~ e Ty Y
R AR BRI i
MANIFEST # DISPOSAL #: A »
g 24 TEES v Start ‘2 “2Ehea" Siop P | Gross Time: Hrs.
# " MEALS: A AM
Start £ Stop FM | Less: Hrs.
#loads: Criy:
. : - : Other Times . | Total Hrs.
BBL Gal Tons: Yards: i Deduat
Time tn: 4230 AV Time i Time In: . StopMils____
. _ Start Mites: 752 5 2%
Time Out__ 7 002 W8 e oue_ Time Out Mites Driven: ___
| ory | uom | mate EXT. oTY. | uoM. | RATE EXT,
Vacuum Truck [ Disposal |
[ __
End Dump J Washout
|
Rol-off Roper Pump |
_—
Flat Bed Bin Liner !
Tank Mover Surcharge
Driver Ralief
Subsistence
[
: ———— "., ' - r‘ TOTAL
Autharized & Approved by: Title: =~ =+ - o CHARGES:

If invoice is not paid within 30 da s, interest shall commence acoruing al 1.5% per manth. Should suit be commenced o collect any portion
of this invoice, Ecolagy Control Indusiries shall be entitied to any cosis deemed reasonable by the couri, inciuding afiorney fees.

COriginal: Accounting

Yallow: Accounting

Pink: Customer

Gold: Driver

T501




State of Lalifarnig—Environmentof Frolection Agency
Fern Approved OME Mo, 2650-0039 [Expirer $-10-9%)
Please print o fyps  Farm designed for use on elite {12-pirch) typawriter.

See [nsfructions on hack of page 6.

Deparimant of Taxic Subsances Conteal

| Generokar's US EPA 1D Mo,

| . UNIFORM HAZARDOUS
‘ WASTE MANIFEST

Marnifest Jocymant He, [

Sacramenta, Cafifernia

2. Poge ! Infarmalion in the thaded areas
| # mot required by Faderal [ow.

.‘::Jhl-::.

4. Genergtoc's Neme ond Mailing Addres
| PR e,
WO T Vel gy
o

A, Siote Monifast Document Number

- 21026720

) \ 3 s 'B. Steve Senerotar'y 1
Mo N R T e T i‘\’. _,‘ e 2 L .
& Ganerars’t Phooe 1/\"___ ] Y ! i ) | 1 s } ] ] ! l i |’
5. Tranzparier | Compony Nome o 4. US EPA 1D Mumber C. Store Tronspacter's 10 (Reeervad ]
. .. . ©. Transporfer's Phane
-~ et 1. e e W b PN L J.*. |-“ [,—.i__ ‘l Lo ',_{,._,_. [‘.?_ fn PN s S
7. Trensporter 2 Company Marma ’ - "B. US EPA D Nimber = 7 e ™ | E. Stow Trorlsp_quer"s 1D [Eeserved | b
J | ; r i ' r i | | lr ' | I F. Transporter's Phone ]
. 9. Lasignoted Facility Mome and Site Addrats 10, U5 EFA D Number G. Sware Facilify's ID j
H \‘.‘\II.\,_, TN R Q 3 B By, I". e L 4L j ' | | I | 1 | | ' I |
T T s H. Faciiity's Phone
-(;"' et 2ty o -_\.1’ ,’I’- _ e | '# | A.| . | er;1 -..Fu . ].—“, ! i -,-[ £ Ty ary g, . s T 3
i . o - L e . ) 12. Comtginers ™ | t3. Tatgl 14. Linit :
! 11, U5 DOT Dmscriphion {including Proper Shipping Name, Hazord Claas, and 10 Numier) o Tepe Quaatity Wi/val | 1. Woste Number
e T T T e _ - -
1 | ? hoson. T Tu—s P TR0 e N '{,,,_,\,_-,‘ :) _Smle‘,\ -
: L
. "EPADifer
? i ;} e iy L . =~ : --l,‘\l S il |-"‘ .""~| r“\' {\_L( Facall B o
N k. ) i T T T Stake
E . . EPA/Cther :
A | | | i o i
T c- Stala
o] | -
% EPA/Other N .
| i | !
| d. Siote - I
I
EPA/Ouhar
NN

S, Additional Descriptions for Materials Liskad abave

K. Handiing C_on'e: for Wostes Lisiad Above

a, o,

L

15, Speciol Hondling insiructions and Additione: tnloemotian

_ (a.-:_"l" [0 NI

]
s

Ty e
M

R ™y

r..h._\.u....,_ - -

;?EE‘NER&?OR"S CERTIFICATION: 1 hgrebyiega;é lirgt the contents of His cansi
maorked, end loaaied, ond arz in all reipects in proper condition fer transpon

P T, e

inmen? are bolly und ucr_umt!ir

i gm g forge quonti

practicokls and that | have selected the teatmenl, storage, ar dispusol currently availsble 1o

Hrccﬁc oble metheg o

deseribed abowe by proper shipping nameond ore clasifisd, packed,
y highway according fe aaplicabls infernalional and national government ragulatisnz,

genaratar, | cartify that 1 hewe « program in place ¥ reduce the valume aed toxicity of wosis genernied 1o the degres § have determined 1o be sconomica

i

ms which minimizas the presert oad Tuture throot 1o wuman heo

IN CASE OF EMERGENCY OR SPILL, CALL THE NATIONAL RESPONSE CENTER 1-800-424-8802: WITHIN CALIFORNIA, CAlL 1-B00-B52-7550

and the environment; OR, if I om o smotl quantity generator, | anve made o good faih eflort be minimize my waste generolian ond salact the best wasie nanopemeni method thot is
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. 1534 Willow Pass Road, Pittsburg, CA 94565-1701

M Ccampbe” Anal Vt|Ca.| 1 I nc. Web: www.mclcz;r.:lvabell.com E—ml;'rﬁ main@mccampbell.com
"When Quality Counts' Telephone: 877-252-9262  Fax: 925-252-9269
All Environmental, Inc. Client Project ID: #38131; Baker R.D Date Sampled: ~ 04/21/04
2500 Camino Diablo, Ste. #200 Date Received:  04/21/04
Client Contact: Peter Hoverson Date Reported:  04/28/04

Walnut Creek, CA 94597 :

Client P.O.: Date Completed: 04/27/04

WorkOrder: 0404313
April 28, 2004

Dear Peter:

Enclosed within are:

1) Theresultsof the 6 analyzed samplesfrom your project #3131; Baker R.D,
2) A QC report for the above samples,

3) A copy of the chain of custody, and

4) Aninvoice for analytical services.

All analyses were completed satisfactorily and all QC samples were found to be within our control limits.
If you have any questions please contact me. McCampbell Analytical Laboratories strives for excellence

in quality, service and cost. Thank you for your business and | ook forward to working with you again.

Yourstruly,

v

Angela Ryddlius
Laboratory Manager
McCampbell Analytical, Inc.
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McCampbell Analytical, Inc.

"When Quality Counts"

1534 Willow Pass Road, Pittsburg, CA 94565-1701

Web: www.mccampbell.com
Telephone: 877-252-9262

E-mail: main@mccampbell.com
Fax: 925-252-9269

All Environmental, Inc.

2500 Camino Diablo, Ste. #200

Walnut Creek, CA 94597

Client Project ID: #3131; Baker R.D Date Sampled: 04/21/04
Date Received: 04/21/04
Client Contact: Peter Hoverson Date Extracted 04/21/04
Client P.O.: Date Analyzed: 04/22/04-04/23/04

Oxygenated Volatile Organics + EDB and 1,2-DCA by P& T and GC/M S$*

Extraction Method:

Analytical Method: SW8260B

Work Order: 0404313

LabID | 0404313-001A | 0404313-002A | 0404313-003A | 0404313-004A
Client ID TIW-EB8 T2W-EB8 T1E-EBS T2E-EB8 Reporting Limit for
DF=1
Matrix S S S S
DF 200 200 40 200 S wW
Compound Concentration HY/Kg ug/L
tert-Amyl methyl ether (TAME) ND<1000 ND<1000 ND<200 ND<1000 5.0 NA
t-Butyl alcohol (TBA) ND<5000 ND<5000 ND<1000 ND<5000 25 NA
1,2-Dibromoethane (EDB) ND<1000 ND<1000 ND<200 ND<1000 5.0 NA
1,2-Dichloroethane (1,2-DCA) ND<1000 ND<1000 ND<200 ND<1000 5.0 NA
Diisopropy! ether (DIPE) ND<1000 ND<1000 ND<200 ND<1000 5.0 NA
Ethyl tert-butyl ether (ETBE) ND<1000 ND<1000 ND<200 ND<1000 5.0 NA
Methyl-t-butyl ether (MTBE) ND<1000 ND<1000 ND<200 ND<1000 5.0 NA
Surrogate Recoveries (%)
%SS: 118 115 109 114
Comments j j j j

* water and vapor samples and all TCLP & SPLP extracts are reported in pg/L, soil/sludge/solid samplesin pg/kg, wipe samplesin pg/wipe,
product/oil/non-agqueous liquid samplesin mg/L.

ND means not detected above the reporting limit; N/A means analyte not applicable to this analysis.

# surrogate diluted out of range or surrogate coelutes with another peak.

h) lighter than water immiscible sheen/product is present; i) liquid sample that contains greater than ~1 vol. % sediment; j) sample diluted due to high

organic content.

DHS ELAP Certification 1644

QJQ AngelaRyddlius, Lab Manager




McCampbell Analytical, Inc.

"When Quality Counts"

Web: www.mccampbell.com

1534 Willow Pass Road, Pittsburg, CA 94565-1701
E-mail: main@mccampbell.com

Telephone: 877-252-9262  Fax: 925-252-9269

All Environmental, Inc.

2500 Camino Diablo, Ste. #200

Walnut Creek, CA 94597

Client Project ID: #3131; Baker R.D Date Sampled: 04/21/04
Date Received: 04/21/04
Client Contact: Peter Hoverson Date Extracted 04/21/04

Client P.O.:

Date Analyzed: 04/22/04-04/23/04

Oxygenated Volatile Organics + EDB and 1,2-DCA by P& T and GC/M S$*

Extraction Method:

Analytical Method: SW8260B

Work Order: 0404313

LabID | 0404313-005A | 0404313-006A
Client ID T1STKPI-4 T2STKPL-4 Reporting Limit for
Matrix S S
DF 1 1 S w
Compound Concentration Hg/Kg ug/L
tert-Amyl methyl ether (TAME) ND ND 5.0 NA
t-Butyl alcohol (TBA) ND ND 25 NA
1,2-Dibromoethane (EDB) ND ND 5.0 NA
1,2-Dichloroethane (1,2-DCA) ND ND 5.0 NA
Diisopropy! ether (DIPE) ND ND 5.0 NA
Ethyl tert-butyl ether (ETBE) ND ND 5.0 NA
Methyl-t-butyl ether (MTBE) ND ND 5.0 NA
Surrogate Recoveries (%)
%SS: 109 103
Comments

* water and vapor samples and all TCLP & SPLP extracts are reported in pg/L, soil/sludge/solid samplesin pg/kg, wipe samplesin pg/wipe,

product/oil/non-agqueous liquid samplesin mg/L.

ND means not detected above the reporting limit; N/A means analyte not applicable to this analysis.

# surrogate diluted out of range or surrogate coelutes with another peak.

h) lighter than water immiscible sheen/product is present; i) liquid sample that contains greater than ~1 vol. % sediment; j) sample diluted due to high

organic content.

DHS ELAP Certification 1644

QJQ AngelaRyddlius, Lab Manager




1534 Willow Pass Road, Pittsburg, CA 94565-1701
Web: www.mccampbell.com  E-mail: main@mccampbell.com
Telephone: 877-252-9262  Fax: 925-252-9269

McCampbell Analytical, Inc.

"When Quality Counts"

All Environmental, Inc. Client Project ID:  #8131; Baker R.D Date Sampled: 04/21/04
] ) Date Received: 04/21/04
2500 Camino Diablo, Ste. #200
Client Contact: Peter Hoverson Date Extracted 04/21/04
Walnut Creek, CA 94597 Client P.O.: Date Analyzed: 04/22/04-04/24/04
Gasoline Range (C6-C12) Volatile Hydrocar bons as Gasoline with BTEX and M TBE*
Extraction method: Analytical methods: SW8021B/8015Cm Work Order: 0404313
LabID Client ID Matrix TPH(g) MTBE Benzene Toluene Ethylbenzene Xylenes DF | %SS
001A T1W-EBS' S 160,g,m ND<0.50 ND<0.050 ND<0.050 ND<0.050 ND<0.050 10 | 84
002A T2W-EBS' S 1400,g,m ND<10 ND<1.0 ND<1.0 ND<1.0 8.4 200 | 107
003A T1E-EB8' S 190,g,m ND<1.7 ND<0.17 ND<0.17 ND<0.17 ND<0.17 33 | 9
004A T2E-EB8' S 460,g,m ND<0.50 ND<0.050 ND<0.050 ND<0.050 0.25 10 | 8
005A T1STKP1-4 S ND ND ND ND ND ND 1 82
006A T2STKP1-4 S ND ND ND ND ND ND 1 85
Reporting Limit for DF =1; NA NA NA NA NA NA ug/L
ND means not detected at or
above the reporting limit S 1.0 0.05 0.005 0.005 0.005 0.005 mg/Kg

* water and vapor samplesand all TCLP & SPLP extracts are reported in pg/L, soil/sludge/solid samplesin mg/kg, wipe samplesin pg/wipe, product/oil/non-
aqueous liquid samplesin mg/L.

# cluttered chromatogram; sample peak coelutes with surrogate peak.

+The following descriptions of the TPH chromatogram are cursory in nature and McCampbell Analytical is not responsible for their interpretation: @) unmodified or
weakly modified gasoline is significant; b) heavier gasoline range compounds are significant(aged gasoline?); c) lighter gasoline range compounds (the most mobile
fraction) are significant; d) gasoline range compounds having broad chromatographic peaks are significant; biologically altered gasoline?; €) TPH pattern that does
not appear to be derived from gasoline (stoddard solvent / mineral spirit?); f) oneto afew isolated non-target peaks present; g) strongly aged gasoline or diesel range
compounds are significant; h) lighter than water immiscible sheen/product is present; i) liquid sample that contains greater than ~1 vol. % sediment; j) reporting limit
raised due to high MTBE content; k) TPH pattern that does not appear to be derived from gasoline (aviation gas). m) no recognizable pattern.

DHS ELAP Certification 1644 Jl@ Angela Ryddius, Lab Manager




M cCampbell Analytical, Inc.

"When Quality Counts"

Web: www.mccampbell.com
Telephone: 877-252-9262

1534 Willow Pass Road, Pittsburg, CA 94565-1701
E-mail: main@mccampbell.com
Fax: 925-252-9269

All Environmental, Inc.

2500 Camino Diablo, Ste. #200

Walnut Creek, CA 94597

Client Project ID: #38131; Baker R.D Date Sampled: 04/21/04

Date Received: 04/21/04
Client Contact: Peter Hoverson Date Extracted 04/21/04
Client P.O.: Date Analyzed: 04/22/04

L ead by Graphite Furnace Atomic Absor ption*

Extraction method: Andytical methods: SW7010 Work Order: 0404313
Lab ID Client ID Matrix | Extraction Type Lead DF % SS
0404313-001A TIW-EBS' S TTLC 6.1 1 N/A
0404313-002A T2W-EBS8' S TTLC 17 2 N/A
0404313-003A T1E-EB8 S TTLC 6.1 1 N/A
0404313-004A T2E-EB8' S TTLC 18 2 N/A
0404313-005A T1STKP1-4 S TTLC 24 4 N/A
0404313-006A T2STKP1-4 S TTLC 22 2 N/A
Reporting Limit for DF =1, w TOTAL NA Ha/L
ND means not detected at or
above the reporting limit S TTLC 0 mg/Kg

*water/product/oil/non-aqueous liquid samples and all TCLP/ STLC/ DISTLC/ SPLP extracts are reported in mg/L, soil/sludge/solid samplesin mg/kg,

wipe samplesin pg/wipe, filter samplesin pg/filter.

# means surrogate recovery outside of acceptance range due to matrix interference; & means surrogate diluted out of acceptance range; ND means not
detected above the reporting limit; N/A means not applicable to this sample or instrument.

Analytical Methods: EPA 6010C/200.7 for all elements except: 200.9 (water/liquid- Sh, As, Pb, Se, Tl); 245.1 (Hg); 7010
(sludge/soil/solid/oil/product/wipeffilter - As, Se, Tl); 7471B (Hg).

i) liquid sample that contains greater than ~1 vol. % sediment; this sediment is extracted with the liquid, in accordance with EPA methodologies and can
significantly effect reported metal concentrations; j) reporting limit raised due to insufficient sample amount; k) results are reported by dry weight; y)
estimated values due to low surrogate recovery; z) reporting limit raised due to matrix interference.

DHS ELAP Certification 1644

Jl@ Angela Rydelius, Lab Manager




McCampbell Analytical, Inc.

"When Quality Counts"

Web: www.mccampbell.com
Telephone: 877-252-9262

1534 Willow Pass Road, Pittsburg, CA 94565-1701
E-mail: main@mccampbell.com
Fax: 925-252-9269

All Environmental, Inc.

2500 Camino Diablo, Ste. #200

Walnut Creek, CA 94597

Client Project ID: #3131; Baker R.D Date Sampled: 04/21/04
Date Received: 04/21/04
Client Contact: Peter Hoverson Date Extracted 04/21/04
Client P.O.: Date Analyzed 04/22/04-04/23/04

Diesel Range (C10-C23) Extractable Hydrocarbons as Diesel*

Extraction method: Analytical methods: SW8015C Work Order: 0404313
LabID Client ID Matrix TPH(d) DF % SS
0404313-001A T1W-EBS8' S 4900,a 100 90
0404313-002A T2W-EB8' S 2400,d,b 50 116
0404313-003A T1E-EB8' S 10,000,a 100 102
0404313-004A T2E-EB8' S 1400,d,b 20 109
0404313-005A T1STKP1-4 S 77,c9 5 9
0404313-006A T2STKP1-4 S 2.1,0,b 1 102
Reporting Limit for DF =1; \Y; NA NA
ND means not detected at or
above the reporting limit S 1.0 mg/Kg

by dilution of original extract.

* water samples are reported in pg/L, wipe samples in pug/wipe, soil/solid/sludge samples in mg/kg, product/oil/non-aqueous liquid samplesin mg/L, and
al DISTLC/ STLC/ SPLP/ TCLP extracts are reported in ug/L.

# cluttered chromatogram resulting in coeluted surrogate and sample peaks, or; surrogate peak is on elevated baseline, or; surrogate has been diminished

+The following descriptions of the TPH chromatogram are cursory in nature and McCampbell Analytical is not responsible for their interpretation: a)
unmodified or weakly modified diesel is significant; b) diesel range compounds are significant; no recognizable pattern; c) aged diesel is significant; d)
gasoline range compounds are significant; €) unknown medium boiling point pattern that does not appear to be derived from diesel; f) oneto afew
isolated peaks present; g) oil range compounds are significant; h) lighter than water immiscible sheen/product is present; i) liquid sample that contains
greater than ~1 vol. % sediment; k) kerosene/kerosene range; 1) bunker oil; m) fuel oil; n) stoddard solvent/mineral spirit.

DHS ELAP Certification 1644

ﬂ Angela Rydelius, Lab Manager




McCampbell Analytical, Inc.

"When Quality Counts"

1534 Willow Pass Road, Pittsburg, CA 94565-1701

Web: www.mccampbell.com

Telephone: 877-252-9262

E-mail: main@mccampbell.com
Fax: 925-252-9269

W.O. Sample Matrix: Soil

QC Matrix: Soil

QC SUMMARY REPORT FOR SW8260B

WorkOrder: 0404313

EPA Method: SW8260B Extraction: BatchlID: 11216 Spiked Sample ID: 0404356-002A

Analyte Sample | Spiked MS MSD MS-MSD LCS LCSD |LCS-LCSD| Acceptance Criteria (%)
Ha/Kg png/Kg | % Rec. | % Rec. % RPD % Rec. | % Rec. % RPD | MS/MSD |LCS/LCSD

tert-Amyl methyl ether (TAME) ND 50 99.6 101 1.49 94.3 95.1 0.896 70-130 70 - 130
t-Butyl alcohol (TBA) ND 250 99.1 96.8 2.37 111 116 4.50 70 - 130 70- 130
1,2-Dibromoethane (EDB) ND 50 108 105 2.92 102 104 1.95 70-130 70 - 130
1,2-Dichloroethane (1,2-DCA) ND 50 114 111 2.27 110 112 2.20 70 - 130 70- 130
Diisopropy! ether (DIPE) ND 50 102 103 0.733 95.1 95.7 0.597 70 - 130 70- 130
Ethyl tert-butyl ether (ETBE) ND 50 104 102 1.43 102 102 0 70-130 70 - 130
Methyl-t-butyl ether (MTBE) ND 50 106 108 1.59 99.7 101 1.18 70-130 70 - 130
%SS1: 90 50 100 96.1 4.16 103 103 0 70 - 130 70- 130

All target compounds in the Method Blank of this extraction batch were ND less than the method RL with the following exceptions:

NONE
BATCH 11216 SUMMARY
Lab ID Date Sampled Date Extracted Date Analyzed LabID Date Sampled Date Extracted Date Analyzed
0404313-001A 04/21/04 04/21/04  04/22/04 3:20 PM | 0404313-002A 04/21/04 04/21/04  04/22/04 4:04 PM
0404313-003A 04/21/04 04/21/04  04/23/04 5:04 PM | 0404313-004A 04/21/04 04/21/04  04/22/04 2:37 PM
0404313-005A 04/21/04 04/21/04  04/22/04 5:31 PM | 0404313-006A 04/21/04 04/21/04  04/22/04 6:14 PM

MS = Matrix Spike; MSD = Matrix Spike Duplicate; LCS = Laboratory Control Sample; LCSD = Laboratory Control Sample Duplicate; RPD = Relative Percent Deviation.

% Recovery = 100 * (MS-Sample) / (Amount Spiked); RPD = 100 * (MS - MSD) / (MS + MSD) / 2).

* MS / MSD spike recoveries and / or %RPD may fall outside of laboratory acceptance criteria due to one or more of the following reasons: a) the sample is inhomogenous
AND contains significant concentrations of analyte relative to the amount spiked, or b) the spiked sample's matrix interferes with the spike recovery.

N/A = not enough sample to perform matrix spike and matrix spike duplicate.

NR = analyte concentration in sample exceeds spike amount for soil matrix or exceeds 2x spike amount for water matrix or sample diluted due to high matrix or analyte

content.

Laboratory extraction solvents such as methylene chloride and acetone may occasionally appear in the method blank at low levels.




McCampbell Analytical, Inc.

"When Quality Counts"

1534 Willow Pass Road, Pittsburg, CA 94565-1701

Web: www.mccampbell.com

Telephone: 877-252-9262

E-mail: main@mccampbell.com
Fax: 925-252-9269

QC SUMMARY REPORT FOR SW8021B/8015Cm

W.O. Sample Matrix: Soil

QC Matrix: Soil

WorkOrder: 0404313

EPA Method: SW8021B/8015Cm Extraction: BatchlID: 11209 Spiked Sample ID: 0404306-017A
Analyte Sample | Spiked MS MSD MS-MSD LCS LCSD |LCS-LCSD| Acceptance Criteria (%)
mg/Kg mg/Kg | % Rec. | % Rec. % RPD % Rec. | % Rec. | %RPD | MS/MSD |LCS/LCSD
TPH(btex)® ND 0.60 101 102 0.861 101 102 1.59 70-130 70 - 130
MTBE ND 0.10 96.7 99.7 3.01 95.3 95 0.353 70- 130 70- 130
Benzene ND 0.10 99.8 107 6.82 99 101 1.72 70-130 70 - 130
Toluene ND 0.10 84.9 90.8 6.68 84.3 85.1 0.947 70- 130 70- 130
Ethylbenzene ND 0.10 105 109 4.07 104 105 101 70 - 130 70- 130
Xylenes ND 0.30 95.7 100 4.43 95.3 95.7 0.349 70-130 70 - 130
%SS: 88 0.10 98.2 106 7.64 93.2 96.4 3.38 70-130 70 - 130
All target compounds in the Method Blank of this extraction batch were ND less than the method RL with the following exceptions:
NONE
BATCH 11209 SUMMARY
Lab ID Date Sampled Date Extracted Date Analyzed Lab ID Date Sampled Date Extracted Date Analyzed
0404313-001A 04/21/04 04/21/04  04/24/04 4:06 AM | 0404313-002A 04/21/04 04/21/04  04/22/04 3:26 PM
0404313-003A 04/21/04 04/21/04  04/23/04 6:42 AM | 0404313-004A 04/21/04 04/21/04  04/22/04 10:22 PM
0404313-005A 04/21/04 04/21/04  04/23/04 6:13 PM | 0404313-006A 04/21/04 04/21/04  04/22/04 2:03 PM

MS = Matrix Spike; MSD = Matrix Spike Duplicate; LCS = Laboratory Control Sample; LCSD = Laboratory Control Sample Duplicate; RPD = Relative Percent Deviation.

% Recovery = 100 * (MS-Sample) / (Amount Spiked); RPD = 100 * (MS - MSD) / (MS + MSD) / 2).

* MS / MSD spike recoveries and / or %RPD may fall outside of laboratory acceptance criteria due to one or more of the following reasons: a) the sample is inhomogenous
AND contains significant concentrations of analyte relative to the amount spiked, or b) the spiked sample's matrix interferes with the spike recovery.

£ TPH(btex) = sum of BTEX areas from the FID.

# cluttered chromatogram; sample peak coelutes with surrogate peak.

N/A = not enough sample to perform matrix spike and matrix spike duplicate.

NR = analyte concentration in sample exceeds spike amount for soil matrix or exceeds 2x spike amount for water matrix or sample diluted due to high matrix or analyte




H 1534 Willow Pass Road, Pittsburg, CA 94565-1701
M Ccampbe” Anal Vt|Ca| 1 I nc. Web: www.mccampbell.com E-mail: main@mccampbell.com
"When Quality Counts" Telephone: 877-252-9262  Fax: 925-252-9269

QC SUMMARY REPORT FOR SW7010

W.O. Sample Matrix: Solid QC Matrix: Solid WorkOrder: 0404313
EPA Method: SW7010 Extraction: BatchlID: 11082 Spiked Sample ID: 0404313-006A
Analyte Sample | Spiked MS MSD MS-MSD LCS LCSD |LCS-LCSD| Acceptance Criteria (%)
mg/Kg mg/Kg | % Rec. | % Rec. % RPD % Rec. | % Rec. | %RPD | MS/MSD |LCS/LCSD
Lead N/A 5 N/A N/A N/A 98.3 100 1.66 N/A 80 - 120

All target compounds in the Method Blank of this extraction batch were ND less than the method RL with the following exceptions:
NONE

BATCH 11082 SUMMARY

Lab ID Date Sampled Date Extracted Date Analyzed LabID Date Sampled Date Extracted Date Analyzed

0404313-001A 04/21/04 04/21/04  04/22/04 5:59 PM | 0404313-002A 04/21/04 04/21/04  04/22/04 6:05 PM
0404313-003A 04/21/04 04/21/04  04/22/04 6:12 PM | 0404313-004A 04/21/04 04/21/04  04/22/04 6:19 PM
0404313-005A 04/21/04 04/21/04  04/22/04 6:28 PM | 0404313-006A 04/21/04 04/21/04  04/22/04 6:35 PM

MS = Matrix Spike; MSD = Matrix Spike Duplicate; LCS = Laboratory Control Sample; LCSD = Laboratory Control Sample Duplicate; RPD = Relative Percent Deviation.

% Recovery = 100 * (MS-Sample) / (Amount Spiked); RPD = 100 * (MS - MSD) / (MS + MSD) / 2).

* Acceptance Criteria for MS / MSD is between 70% and 130%. MS /MSD spike recoveries and / or %RPD may fall outside of laboratory acceptance criteria due to one or
more of the following reasons: a) the sample is inhomogenous AND contains significant concentrations of analyte relative to the amount spiked, or b) the spiked sample's
matrix interferes with the spike recovery.

N/A = not applicable to this method.

NR = analyte concentration in sample exceeds spike amount for soil matrix or exceeds 2x spike amount for water matrix or sample diluted due to high matrix or analyte
content.




H 1534 Willow Pass Road, Pittsburg, CA 94565-1701
M Ccam pbel I A nal Vt I Cal 1 I nc. Web: www.mccampbell.com E-mail: main@mccampbell.com
"When Quality Counts" Telephone: 877-252-9262  Fax: 925-252-9269

QC SUMMARY REPORT FOR SW8015C

W.O. Sample Matrix: Soil QC Matrix: Soll WorkOrder: 0404313
EPA Method: SW8015C Extraction: BatchlID: 11215 Spiked Sample ID: 0404315-001A
Analyte Sample | Spiked MS MSD MS-MSD LCS LCSD |LCS-LCSD| Acceptance Criteria (%)
mg/Kg mg/Kg | % Rec. | % Rec. % RPD % Rec. | % Rec. % RPD | MS/MSD |LCS/LCSD
TPH(d) 13 150 105 103 1.39 108 110 1.70 70-130 70 - 130
%SS: 92 50 104 102 1.16 97.5 99 155 70- 130 70- 130

All target compounds in the Method Blank of this extraction batch were ND less than the method RL with the following exceptions:

NONE
BATCH 11215 SUMMARY
Lab ID Date Sampled Date Extracted Date Analyzed LabID Date Sampled Date Extracted Date Analyzed
0404313-001A 04/21/04 04/21/04  04/22/04 7:43 PM | 0404313-002A 04/21/04 04/21/04  04/22/04 9:07 PM
0404313-003A 04/21/04 04/21/04  04/23/04 4:37 PM | 0404313-004A 04/21/04 04/21/04  04/22/04 6:27 PM
0404313-005A 04/21/04 04/21/04  04/23/04 7:29 PM | 0404313-006A 04/21/04 04/21/04  04/22/04 8:44 PM

MS = Matrix Spike; MSD = Matrix Spike Duplicate; LCS = Laboratory Control Sample; LCSD = Laboratory Control Sample Duplicate; RPD = Relative Percent Deviation.
% Recovery = 100 * (MS-Sample) / (Amount Spiked); RPD = 100 * (MS - MSD) / (MS + MSD) / 2).

* MS / MSD spike recoveries and / or %RPD may fall outside of laboratory acceptance criteria due to one or more of the following reasons: a) the sample is inhomogenous
AND contains significant concentrations of analyte relative to the amount spiked, or b) the spiked sample's matrix interferes with the spike recovery.

N/A = not enough sample to perform matrix spike and matrix spike duplicate.

NR = analyte concentration in sample exceeds spike amount for soil matrix or exceeds 2x spike amount for water matrix or sample diluted due to high matrix or analyte
content.

DHS ELAP Certification 1644 QA/QC Officer
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@ E 2500 Camino Diablo, Suite 100, Walnut Creek, CA 94597
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June 7, 2005

Nat Piazza
7613 Peppertree Road
Dublin, CA 94568

Subject: Phase Il Subsurface Investigation
20957 Baker Road
Castro Valley, California 94546
Project No. 10509

Dear Mr. Piazza:

The following letter report describes the activities and results of the subsurface investigation
performed by AEI Consultants at the above referenced property (Figure 1: Site Location Map).
The scope of work for this investigation was designed to determine the extent of soil
contamination and its impact on groundwater resulting from the hydrocarbon release from the
former USTSs.

I Background

The subject property (hereafter referred to as the “site” or “property”) is located at 20957 Baker
Road in Castro Valley, California (Figure 1: Site Location Map). The site is located in a mixed
residential and commercial/light-industrial area of Castro Valley. The site is approximately 160
by 300 feet and is undeveloped. The site is partial covered with asphalt surfacing and concrete
slabs utilized for parking.

On April 21, 2004, AEI removed two 1,000-gallon tanks under from the site. The removal was
performed under permit from the Alameda County Environmental Health Services (ACEHS).
The tank removal was observed by Robert Weston, Inspector, ACEHS. Two soil samples were
collected from underneath each UST and analyzed for Total Petroleum Hydrocarbons as gasoline
(TPH-g), Benzene, toluene, ethylbenzene, xylenes (BTEX) and Methyl tert- butyl ether (MTBE)
by EPA Method 8021B/8015Cm. Fuel oxygenates and 1,2-Dibromoethane (EDB) and 1,2
Dichloroethane (1,2-DCA) were analyzed by EPA Method 8260. Total Petroleum Hydrocarbons
as diesel (TPH-d) was analyzed by EPA Method 8015C and total lead by EPA method 7010.
Hydrocarbons were detected in all the soil samples, TPH-g at concentrations ranging from 160
milligrams per kilogram (mg/kg) in sample TIW-EB8’ to 1,400 mg/kg in sample T2W-EB8’ and
TPH-d at concentrations ranging from 1,400 mg/kg (T2E-EB8’) to 10,000 mg/kg (T1E-EBS’).
Total xylenes were reported in two soil samples at 8.4 mg/Kg (T2W-E8’) and at 0.25 mg/kg
(T2E-EB8’). No fuel oxygenates, EDB, or DCA were detected in the samples. Total lead was
reported at concentrations ranging from 6.1 mg/kg to 24 mg/kg (stockpile sample STKP1-4).

CHICAGO =3 FT. LAUDERDALE o LOS ANGELES =] SAN FRANCISCO

www.Qeiconsultants.com
800.801.3224
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AEI prepared a Preliminary Site Assessment workplan, which was approved by Don Hwang,
Hazardous Materials Specialist with the ACEHS in a letter dated April 8, 2005.

Il Investigative Efforts

AEI performed the subsurface investigation at the property on May 18, 2005. Prior to
mobilization, AEI applied for a subsurface drilling permit from the Alameda County Public
Works Agency (ACPWA). Underground Service Alert (USA) was notified more than two
business days prior to the drilling to allow local utilities to be marked. Notification of the
drilling schedule was made to the county. No county inspector made an appearance at the site.

Eight (8) soil borings (SB-1 through SB-8) were advanced to depths ranging from 14 to 18 ft.
below ground surface (bgs). The locations of the soil borings are shown on Figure 2.

Soil Sample Collection

The temporary borings were advanced with a Geoprobe® model 5410 direct-push drilling rig by
Vironex, a licensed California drilling contractor (C57 — 705927).

A continuous core was cut from the surface to the top of bedrock. The cores were cut using an
approximately 2” outer diameter sampling tube, which held in 1.75-inch diameter acrylic liners
4-feet in length. At least one sediment sample was retained for possible chemical analysis. An
adjacent sample was placed in a 1-quart zipper locking plastic bad and used for field screening.
The samples were screened using a Mini-Rae photo ionization detector (PID). The tip of the
PID was inserted into the 1-quart bag through a small diameter hole poked into the bag. The
PID readings were recorded on the boring logs. The borings were logged by an AEI
Professional Geologist using the Unified Soil Classification System (USCS). Copies of the
boring logs, including depth of samples collected are included in Appendix B.

The soil samples retained for possible chemical analysis were sealed with Teflon film and plastic
end-caps. Each sample was labeled with at minimum, company name and project number,
unique sample identifier, sampler’s name, time and date of collection. The samples were placed
in individual zipper locking bags and placed in a cooler with wet ice, pending transportation to
the laboratory. The remainder of each core was examined and described by the AEI geologist.
The descriptions of the cores are included on the boring logs that are included in Appendix A.

Groundwater Sample Collection

Groundwater samples were collected from each of the eight soil borings. A new unused, %-inch
PVC casing was placed in each boring to facilitate collection of the water samples. The casing
consisted of 5-feet of 0.010-inch slotted casing and sufficient blank casing to rise above the
ground surface. The water samples were collected using %-inch polyethylene tubing with a
check valve on the bottom. Water samples were collected directly into one 1-liter amber bottle
and three 40-milliliter (ml) volatile organic analysis vials (VOAs). The water samples from each
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boring, except SB-5, were collected immediately after the borings were drilled. Boring SB-5
contained no water at the time it was drilled. After twenty minutes, a small amount of water had
collected and after 2.5 hours, sufficient water had accumulated in the boring to fill three VOASs
and partially fill a 1-liter amber.

Each sample was labeled with at minimum, company name and project number, unique sample
identifier, sampler’s name, time and date of collection. The samples were placed in individual
zipper locking bags and placed in a cooler with water ice, pending transportation to the
laboratory.

Boring Destruction

Following sample collection, each boring was sealed to the surface with neat cement emplaced
through a treamie pipe in accordance with Alameda County Public Works Agency and State of
California guidelines.

Laboratory Analysis

On May 19, 2005, the soil and groundwater samples were transported to McCampbell Analytical
Inc. (Department of Health Services Certification #1644) under chain of custody protocol. One
soil and one groundwater sample from each boring were selected for chemical analysis. The
results of soil and groundwater analyses are shown on Tables 1 and Table 2. Chain of custody
documents and copies of the analytical reports are included in Appendix C

The selected soil samples were analyzed for TPH-g, MTBE, and BTEX by methods SW
8015Cm/8021B. Analysis was also performed for TPH-d and Total Petroleum Hydrocarbons as
motor oil (TPH-mo) by EPA method 8015C.

Groundwater samples were analyzed for TPH-g, MTBE, BTEX by methods SW 8015
Cm/8021B. Analysis was also performed for TPH-d, TPH-mo by EPA method 8015C.

111 Findings

Soil Analyses

No detectable concentrations of TPH-g, TPH-d, TPH-mo, MTBE or BTEX, were reported in any
of the soil samples above detection limits of 1.0 mg/kg, 1.0 mg/kg, 5.0 mg/kg, 0.05 mg/kg and
0.005 mg/kg respectively.

Groundwater Analyses

TPH-g was reported in groundwater sample from boring SB-2 (SB2-W) at a concentration of
7,300 micrograms per liter (ug/L). No TPH-g was reported in any other borings at or above a
detection limit of 50 pg/L. Toluene and xylenes were reported at concentrations of 11 pg/L and
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27 pg/L respectively in SB-2. No other BTEX compounds were reported in groundwater
samples from any of the other borings at or above detection limits.

No TPH-d was reported in borings SB-7 at or above a detection limit of 50 pug/L. TPH-d was
reported in the other seven borings at concentrations ranging from 56 pg/L (SB-4) to 23,000
pg/L (SB-2).

No TPH-mo was reported in groundwater samples from borings SB-3, SB-4 and SB-7 at or
above a detection limit of 250 pg/L. TPH-mo was reported in groundwater samples from
borings SB-1, SB-2, SB-5, SB-6 and SB-8 at concentrations ranging from 300 pg/L (SB-6)
t01400 pg/L (SB-1 and SB-5).

No MTBE was reported by EPA Method 8021B in groundwater samples from any of the eight
soil borings at or above a detection limit of 0.05 pg/L.

The results of the groundwater analyses are summarized in Table 2 (Groundwater Sample
Analytical Data) and shown on Figures 3 through 6. Copies of the laboratory reports are
attached as Appendix B.

VI Recommendations

AEI recommends the following action:

e Install four groundwater monitoring wells, one 4-inch diameter well at the location of
boring SB-2 and three 2-inch diameter wells as shown on Figure 7.

e Upon approval of the above, prepare a workplan if required, followed by installation of
the wells.

e Monitor the wells for a period of one year, at which time a remedial action plan should be
prepared, if necessary

VIl Report Limitation

This report presents a summary of work completed by AEI Consultants. The completed work
includes observations and descriptions of site conditions encountered. Where appropriate, it
includes analytical results for samples taken during the course of the work. The number and
location of samples are chosen to provide the required information, but it cannot be assumed that
they are representative of areas not sampled. All conclusions and/or recommendations are based
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TABLES



Table 1, Soil Sample Analytical Data, 20957 Baker Road, Castro Valley, California

Sample TPH-g TPH-d TPH-mo MTBE Benzene Toluene E'benzene Xylenes
ID mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
EPA method 8015 EPA method 8021B
SB1-11.5 ND<1.0 ND<1.0 ND<5.0 ND<0.05 ND<0.005 ND<0.005 ND<0.005 ND<0.005
SB2-10 ND<1.0 ND<1.0 ND<5.0 ND<0.05 ND<0.005 ND<0.005 ND<0.005 ND<0.005
SB3-7.5 ND<1.0 ND<1.0 ND<5.0 ND<0.05 ND<0.005 ND<0.005 ND<0.005 ND<0.005
SB4-7.5 ND<1.0 ND<1.0 ND<5.0 ND<0.05 ND<0.005 ND<0.005 ND<0.005 ND<0.005
SB5-7.5 ND<1.0 ND<1.0 ND<5.0 ND<0.05 ND<0.005 ND<0.005 ND<0.005 ND<0.005
SB6-7.5 ND<1.0 ND<1.0 ND<5.0 ND<0.05 ND<0.005 ND<0.005 ND<0.005 ND<0.005
SB7-8 ND<1.0 ND<1.0 ND<5.0 ND<0.05 ND<0.005 ND<0.005 ND<0.005 ND<0.005
SB8-7.5 ND<1.0 ND<1.0 ND<5.0 ND<0.05 ND<0.005 ND<0.005 ND<0.005 ND<0.005
Notes

TPH-g = total petroleum hydrocarbons as gasoline
TPH-d = total petroleum hydrocarbons as diesel
TPH-mo = total petroleum hydrocarbons as motor oil
MTBE = methyl tert-butyl ether
mg/kg = micrograms per liter (parts per billion)




Table 2, Groundwater Sample Analytical Data, 20957 Baker Road, Castro Valley, California

Sample TPH-g TPH-d TPH-mo MTBE Benzene Toluene E'benzene Xylenes
ID ug/l ug/l ug/l ug/l ug/l ug/l ug/l ug/l
EPA method 8015 EPA method 8021B
SB-1W ND<50 1902 1400 ND<5.0 ND<0.5 ND<0.5 ND<0.5 ND<0.5

SB-2W 7,300%* 23,000 "**° 1300 ND<50 ND<5.0 11 ND<5.0 27

SB3-W ND<50 62 ND<250 ND<5.0 ND<0.5 ND<0.5 ND<0.5 ND<0.5

SB4-W ND<50 562 ND<250 ND<5.0 ND<0.5 ND<0.5 ND<0.5 ND<0.5

SB5-W ND<50 6702 1400 ND<5.0 ND<0.5 ND<0.5 ND<0.5 ND<0.5

SB6-W ND<50 1602 300 ND<5.0 ND<0.5 ND<0.5 ND<0.5 ND<0.5

SB7-W ND<50 ND<50 ND<250 ND<5.0 ND<0.5 ND<0.5 ND<0.5 ND<0.5

SB8-W ND<50 32017 480 ND<5.0 ND<0.5 ND<0.5 ND<0.5 ND<0.5
Notes

1 - oil range compounds are significant
2 = diesel range compounds are significant, no recognizablr pattern

3 =no recognizable pattern
4 = lighter than water immiscible sheen/product is present
5 = gasoline rage compounds are significant

TPH-g = total petroleum hydrocarbons as gasoline
TPH-d = total petroleum hydrocarbons as diesel
TPH-mo = total petroleum hydrocarbons as motor oil
MTBE = methyl tert-butyl ether

ug/l = micrograms per liter (parts per billion)
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Project: Piazza

Project Number: 10509

Project Location: 20957 Baker Road, Castro Valley, CA

Log of Boring SB-1
Sheet 1 of 1

’Bﬁﬁ(ds) May 18, 2005 Logged By Robert F. Flory Checked By Adrian Angel
ithos Geoprobe SizerType of Borenole 14 feet bgs
TI?)r’iFI)leRig Geoprobe 5410 gtr)”r?tr:gctor EnProb éﬁﬁ?cﬂ%?é?lation

and Date Measared 875 feet ATD Metnoa(s) Tube Permit #

gg(r:igﬁle Cement Slurry Location

p

becoming wet @ 9 feet

@ © S -
2 slg £ e 2
c o > - ]
S Slel o3 N Q 53
@ £la 0.0 )] g_ o
s 2|&§| &E ? S of | REMARKS AND
w oln| nz > o MATERIAL DESCRIPTION s OTHER TESTS
1 O
Asphal Asphalt 2", base rock 4"
B | CL Clay, black 10YR 2/1, firm, stiff, moist |
] ] CL Silty Clay, dark yellowish brown 10YR3/4 with very dark brown mottling 10YR 2/2
| [X] sB13s IE
- 57
I\C/Ih Sandy silty Clay - Clayey Sand Silt, dark yellowish brown 10YR3/4 with some
10YR 4/6 mottling
o I SM | Silty Sand, yellowish brown 10YR 4/6, very fine grained, slightly clayey, firm - ]
moderately firm, friable, very moist
| [X] sBr75 05

(ATD) ¥—

|1 [X]sB111s

@)

Sand, strong brown 7.5 4/6, soft, loose, wet

0.9 | Boring sealed to
surface with neat
cement grout.

Clayey Gravel, olive - olive brown 5y 4/4 - 2.5 4/4, firm, moist - (saprolite) B

Sandy Silty Claystone, light olive brown 2.5Y 4/4, firm - hard, indurated

Bottom of Boring at 14 feet bgs

Figure
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Project: Piazza

Project Location: 20957 Baker Road, Castro Valley, CA

Project Number: 10509

Log of Boring SB-2
Sheet 1 of 1

Bﬁf@‘;}’) May 18, 2005 Logged By Robert F. Flory Checked By Adrian Angel
agltlmgd Geoprobe girzil,lsﬁ-i;pe 2inch Z?ItBa(LrZEEItQ 18 feet bgs
Type . Geoprobe 5410

and Date Measureq 92 feet AT Viethod(®) Tube Permit #

gg[:igﬁle Cement Slurry Location

@ © S -
2 slg £ e 2
c o|F > — o
9 “le 05 o Q s
g <lg| =se 0 g ©
s 2|&§| &E ? S of | REMARKS AND
w oln| nz > O MATERIAL DESCRIPTION s OTHER TESTS
1 O
GC Clayey Gravel, black - dark yellow brown 10YR 2/1 - 3/4, firm, dry (FILL?)
] | No recovery
| [X] sB23s o1
ML Clayey Silt, olive gray 5Y 5/2, moderately firm, moist
- 57 — —
| B | becoming sandy downward |
| [X] sB27s | IE
| ] SM Y Silty Sand, olive gray 5Y 5/2, clayey, moderately firm, moist wet @ 9.3  (ATD) Z—|
| 7X SB2-11.5| SP | Silty Sand, dark gray green 10GY 3/1, clayey, moderately firm, | 175
— *X SB2-13 Gravelly Sand, dark greenish gray 10GY 4/1, firm, wet 7 g5 |Boring sealed to
surface with neat
i J N cement grout
- 15— " ; i i
Sandy Gravelly Clay, olive brown - dark grayish brown 2.5Y 4/4 - 4/2, firm, slightly
moist (saprolite)
] ] Sandy Gravelly Claystone, light olive brown 2.5Y 4/4, firm - hard, indurated
] ] Bottom of Boring at 18 feet bgs
— 207 —

Figure




X:\PROJECTS\CHARACTERIZATION & REMEDIATION\CHARACTERIZATION\10509 PH Il (Piazza) Castro Valley\Prelim Inv\Borings 1-8.bgs [DP Boring 20.tpl]

Project: Piazza

Project Number: 10509

Project Location: 20957 Baker Road, Castro Valley, CA

Log of Boring SB-3
Sheet 1 of 1

’Bﬁﬁ(ds) May 18, 2005 Logged By Robert F. Flory Checked By Adrian Angel
ithos Geoprobe Sizertype 2 inch of Borenele 16 feet bgs
TI?)r’iFI)leRig Geoprobe 5410 gtr)”r?tr:gctor EnProb éﬁﬁ?cﬂ%?é?lation

nd Date Measared 8-56 feet ATD Metnoa(s) Tube Permit #

gg(r:igﬁle Cement Slurry Location

p

B © 5 .
2 slg £ e 2

c o > — -g
k] “lol 9o n o 5]
@ £la 0.0 )] g_ o

s 2|&§| &E ? S of | REMARKS AND
w alw nz > o MATERIAL DESCRIPTION g OTHER TESTS

1 0

Asphal Asphalt 2", base rock 4"

B | CL Clay, black 10YR 2/1, firm, stiff, moist |

] ] CL Silty Clay, dark yellowish brown 10YR3/4 with some very dark brown 10YR 2/2

| 7E SB3-35 mottling, firm, slightly moist | 05

- 57 —
| | I\C/It | Clayey Silt - Silt, dark yellowish brown 10YR3/4 with some 10YR 4/6 mottling i

| [X] sB37s 1.0

SM Silty Sand, strong brown 7.5 YR 5/6, firm, moist
becoming wet @ 10.0 (ATD) X
|1 [X]sB311s 12

(@]

Clayey Sand, yellowish brown 10YR 4/6, moderately firn - moderately soft, wet

Borings sealed to

moist

Sandy Silty Claystone, light olive brown 2.5Y 4/4, firm - hard, indurated, slightly

surface with neat
cement grout

| No recovery

Bottom of Boring at 16 feet bgs

Figure
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p

Project: Piazza

Project Location: 20957 Baker Road, Castro Valley, CA

Project Number: 10509

Log of Boring SB-4
Sheet 1 of 1

p

Bﬁf@%’) May 18, 2005 Logged By Robert F. Flory Checked By Adrian Angel
Victhoy Geoprobe Sizertype 2 inch of Borehole 13:5 feet bgs
Type . Geoprobe 5410

2nd Date Measured 9-6 feet ATD Memoa(y Tube Permit #

gg[:igﬁle Cement Slurry Location

p

@ © ° -
SIS E g g
c o > - ]
S Slel o3 N Q 53
@ £la 0.0 )] g_ o
s 2|&§| &E ? S of | REMARKS AND
w oln| nz > o MATERIAL DESCRIPTION s OTHER TESTS
1 O
Asphal Asphalt 2", base rock 4"
B | CL Clay, black 10YR 2/1, firm, stiff, moist |
| [X] sBa3s | 10
- 57
%‘ Silty Clay, dark yellowish brown 10YR3/4 with very dark brown mottling 10YR 2/2
] B Sandy Silty Clay - Clayey Sandy Silt, dark yellowish brown 10YR 3/4 - 4/6 mottled,
] ] &II: Silty Clay - Clayey Silt, yellowish brown 10YR 4/6, moderately firm, moist
| [X] sBa7s | 03
1 B becoming wet @ 9 feet 7
(ATD) ¥—
CL Sandy Clay grading downward to Clayey Sand, dark yellowish brown - 10YR 6/6,
firm, moist
sC Clayey Sand, brownish yellow - light yellowish brown 10YR 6/6 - 6/4, firm -
i | SB4-11.5 moderately firm, very moist | os
SB4-12 0.5 | Boring sealed to
sC Clayey Sand, light olive brown 2.5Y 5/6 - strong brown 7.5 YR 5/8 mottling, igxﬁi Wr'ngeat
B B moderately firm, wet B 9
B | Refusal at 13.5 feet i
— 207 —

Figure
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Project: Piazza

Project Number: 10509

Project Location: 20957 Baker Road, Castro Valley, CA

Log of Boring SB-5

Sheet 1 of 1

(Bﬁﬁ(é’) May 18, 2005 Logged By Robert F. Flory Checked By Adrian Angel
Viethous Geoprobe SzerType 2inch of Borenole 18 feet bgs
'Il?)r/irl)leRig Geoprobe 5410 g(r)”r?tr:gctor EnProb égff;::ﬂnglg\s/ation
Crouduater Lovel, Dry feel ATD. T1.Lfeel | Samvlng 15

gg[:igﬁle Cement Slurry Location

@ © ° R
SIS E g g
c o > - ]
S Slel o3 N Q 53
@ £la 0.0 )] g_ o
s 2|&§| &E ? S of | REMARKS AND
w oln| nz > o MATERIAL DESCRIPTION s OTHER TESTS
1 O
Asphal Asphalt 2", base rock 4"
B | CL Clay, black 10YR 2/1, firm, stiff, moist |
] ] CL Silty Clay, dark yellowish brown 10YR3/4 with very dark brown mottling 10YR 2/2
| [X] sB535 | 01
- 57 —
B ] I\C/Ih Clayey Silt, dark yellowish brown 10YR3/4 with some 10YR 4/6 mottling,
firm,slighly moist
| [X] sB575 o1
SM Sand, yellowish brown 10YR 4/6, very fine grained, clayey, firm - moderately firm,
friable, very moist
- 10— - - - - -
Sand, yellowish brown 10YR 4/6, very fine grained - coarse grained, firm, wet ?
] 7 (after 2.5 hrs) ¥—
| [X]sBs115 | 03
— B Gravelly Clay - Silty Clay, olive - olive brown 5y 4/4 - 2.5 4/4, firm - hard, slightly —
moist - (saprolite)
- SB5-14C Silty Claystone, light olive brown 2.5Y 4/4, firm - hard, indurated 1.0 | Boring sealed to
1 15 — surface wit neat
cement grout
] ] Bottom of Boring at 18 feet bgs
— 207 —

Figure
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Project: Piazza

Project Location: 20957 Baker Road, Castro Valley, CA

Project Number: 10509

Log of Boring SB-6
Sheet 1 of 1

Dati .
Dﬁni(ds) May 18, 2005 Logged By Robert F. Flory Checked By Adrian Angel
Drilling Drill Bit . Total Depth
Method Geoprobe Size/Type Zinch of Borehole 14 feet bgs
Drill Rig Drilling Approximate
Type Geoprobe 5410 Contractor EnProb Surface Elevation
Groundwater Level Sampling .
and Date Measured 8.62 feet ATD Method(s) Tube Permit #
Borehol .
Bg(r:iﬁﬁ © Cement Slurry Location
o} S >
e 4lE gl 2 2
c o|F > — -g
k] “lol 9o n o 5]
@ £la 0.0 )] g_ o
s 2|&§| &E ? S of | REMARKS AND
w oln| nz > o MATERIAL DESCRIPTION s OTHER TESTS
1 O
nsphal Asphalt 2", clayey gravelly FILL
I cL Clay, black 10YR 2/1, soft, moist
| 7E SB6-3.5 | CL Silty Clay, dark yellowish brown 10YR3/4 with very dark brown mottling 10YR2/2 | 1.0
- 57
I\C/Ih Sandy Silty Clay - Clayey Silt, dark yellowish brown 10YR3/4 with some 10YR 4/6
mottling, firm, moist
B ] SM Silty Sand, yellowish brown 10YR 4/6, very fine grained, slightly clayey, firm -
I moderately firm, friable, very moist - wet
i J ‘ L i
| [X] sBe75 i | os
becoming wet @ 9 feet (ATD) ¥—
| [X]|sBe105 11
SP

|1 [X]sBe105

Sand, strong brown 7.5 YR 5/8 with yellowish brown 10YR 5/4, moderately soft -

soft, wet

0.9 | Boring sealed to
surface with neat
cement grout

Ge-cL m\ Clayey Gravel - Gravelly Clay, olive gray - olive 4/2 - 5/3, firm, moist, (saprolite)

Bottom of Boring at 14 feet bgs

Figure
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Project: Piazza

Project Number: 10509

Project Location: 20957 Baker Road, Castro Valley, CA

Log of Boring SB-7
Sheet 1 of 1

’Bﬁﬁ(ds) May 18, 2005 Logged By Robert F. Flory Checked By Adrian Angel
ithos Geoprobe Sizertype 2 inch of Borenele 16 feet bgs
TI?)r’iFI)leRig Geoprobe 5410 gtr)”r?tr:gctor EnProb éﬁﬁ?cﬂ%?é?lation

nd Date Measared 8-56 feet ATD Metnoa(s) Tube Permit #

gg(r:igﬁle Cement Slurry Location

@ © S -
2 zls E g g
c o > — o
9 “le 05 o Q s
g <lg| =se 0 g ©
s 2|&§| &E ? S of | REMARKS AND
w oln| nz > O MATERIAL DESCRIPTION s OTHER TESTS
1 O
Asphal Asphalt 2", base rock 4"
B | CL Clay, black 10YR 2/1, firm, stiff, moist |
] ] CL Silty Clay, dark yellowish brown 10YR3/4 with some very dark brown 10YR 2/2
E SB7-35 mottling, firm, slightly moist 01
- 57 —
| | I\C/It | Clayey Silt - Silt, dark yellowish brown 10YR3/4 with some 10YR 4/6 mottling i
| [X] sB775 0.4
SM Silty Sand, strong brown 7.5 YR 5/6, firm, moist
| becoming wet @ 10.0 (ATD) £—|
] I SP !
<] sB7-135 1.1 | Boring sealed to
7 b c T T surface with neat
Clayey Sand, yellowish brown 10YR 4/6, moderately firn - moderately soft, wet cement grout
- 15— Sandy Silty Claystone, light olive brown 2.5Y 4/4, firm - hard, indurated, slightly
moist
| [X]|sBr115 No recovery 0.6
Bottom of Boring at 16 feet bgs
— 207 b —

Figure




Project: Piazza

Project Location: 20957 Baker Road, Castro Valley, CA

Log of Boring SB-8

Project Number: 10509 Sheet 1 of 1
A\
Date(s) May 18. 2005 Logged By Robert F. Fl Checked By Adrian Angel )
Drilled ay 18, obert F. Flory rian Ange
Drilling Drill Bit . Total Depth
Method Geoprobe Size/Type Zinch of Borehole 1° feet bgs
Drill Rig Drilling Approximate
Type Geoprobe 5410 Contractor EnProb Surface Elevation
Groundwater Level Sampling .
and Date Measured 8.7 feet ATD Method(s) Tube Permit #
Borehol .
ngiﬁﬁ © Cement Slurry Location
N
@ © S -
2 slg £ e 2
c o > - ]
k] “lol 9o n o 5]
@ £la 0.0 )] g_ o
& 5|5 &5 ? S 0 E |REMARKS AND OTHER
w oln| nz > O MATERIAL DESCRIPTION oa TESTS
1 0
GC 7 Base rock
B | CL Sandy Silty Clay, reddish brown 5YR 5/4 - yellowish brown 10YR 5/6,
mottled, firm slightly moist
i | CL Clay, black 10YR 2/1, firm, moderately firm, moist
SB8-3.5 CL Silty Clay, dark yellowish brown 10YR3/4 with very dark brown mottling 0.2
N ] 10YR 2/2
- 57
CL-ML % ‘ Sandy silty Clay - Clayey Sand Silt, dark yellowish brown 10YR3/4 with
] B 1 some 10YR 4/6 mottling
Sandstone = - - - - -
Silty Sand, yellowish brown 10YR 4/6, very fine grained, slightly clayey,
7 7 firm - moderately firm, friable, very moist
| 7X SB8-7.5 Moisture content increasing downward 11
. (ATD) £
- B T becoming wet @ 9 feet
- 10
SP Sand, strong brown 7.5 4/6, soft - moderately soft, wet
i SB8-11.5 0.1
SP Sand, strong brown 7.5 4/6 - yellowish brown 10YR 5/6 mottled, locally
clayey, moderately soft - moderately firm, wet
N 7X SB8-13 2.3 | Boring sealed with neat
cement grout
Claystone Sandy Silty Claystone, light olive brown 2.5Y 4/4, firm - hard, indurated
-1 15 "
Bottom of Boring at 15 feet bgs
— 207
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Figure




APPENDIX B

Laboratory Analyses
With
Chain of Custody Documentation



110 2nd Avenue South, #D7, Pacheco, CA 94553-5560

é Mccampbe]] Analytica], Inc. Telephone : 925-798-1620 Fax : 925-798-1622

Website: www.mccampbell.com E-mail: main@mccampbell.com

AEI Consultants Client Project ID: #10509; Piazza Date Sampled: ~ 05/18/05
2500 Camino Diablo, Ste. #200 Date Received: ~ 05/19/05
Client Contact: Robert Flory Date Reported: ~ 05/24/05
Walnut Creek, CA 94597 .
Client P.O.: Date Completed: 05/24/05

WorkOrder: 0505282

May 24, 2005

Dear Robert:

Enclosed are:
1). the results of 9 analyzed samples from your #10509; Piazza project,
2). a QC report for the above samples

3). a copy of the chain of custody, and

4). a bill for analytical services.

All analyses were completed satisfactorily and all QC samples were found to be within our control limits.
If you have any questions please contact me. McCampbell Analytical Laboratories strives for excellence

in quality, service and cost. Thank you for your business and I look forward to working with you again.

Yo

Angela Rydelius, Lab Manager










M cCampbell Analytical, Inc. CHAIN-OF-CUSTODY RECORD Page 1 of 1

110 Second Avenue South, #D7
é Pacheco, CA 94553-5560

(925) 798-1620 WorkOrder: 0505282 ClientID: AEL

Report to: Bill to: Requested TAT: 5 days
Robert Flory TEL: (925) 283-6000 Diane
AEI Consultants FAX: (925) 283-6121 All Environmental, Inc. )
2500 Camino Diablo, Ste. #200 ProjectNo: #10509; Piazza 2500 Camino Diablo, Ste. #200 Date Received:  05/19/2005
Walnut Creek, CA 94597 PO: Walnut Creek, CA 94597 Date Printed: 06/03/2005

Requested Tests (See legend below)

Sample ID ClientSampID Matrix Collection Date Hold 1 ‘ 2 | 3 | 4 | 5 | 6 | 7 ‘ 8 ‘ 9 ‘ 10 ‘ 11 ‘ 12 | 13 | 14 |15

0505282-001 SB1-3.5 Soil 05/18/2005 [] A

0505282-003 SB1-11.5 Soil 05/18/2005 [] A A

0505282-005 SB2-10 Soil 05/18/2005 [] A A

0505282-007 SB3-7.5 Soil 05/18/2005 [] A A

0505282-010 SB4-7.5 Soil 05/18/2005 [] A A

0505282-013 SB5-7.5 Soil 05/18/2005 [] A A

0505282-015 SB6-7.5 Soil 05/18/2005 [] A A

0505282-017 SB7-8 Soil 05/18/2005 [] A A

0505282-019 SB8-7.5 Soil 05/18/2005 [] A A

Test Legend:

(1] G-MBTEX_S | (2] PREDF REPORT | 3] TPH(DMO)_S | (4] | 5]

6] | 7] | 18] | 9] | 10]

11] | 112 | 13] | 114 | 15]

Prepared by: Melissa Valles

Comments.

NOTE: Samples are discarded 60 days after results are reported unless other arrangements are made. Hazardous samples will be returned to client or disposed of at client expense.



é McCampbell Analytical, Inc.

110 2nd Avenue South, #D7, Pacheco, CA 94553-5560
Telephone: 925-798-1620 Fax : 925-798-1622

Website: www.meccampbell.com E-mail: main@mccampbell.com

AEI Consultants Client Project ID: #10509; Piazza Date Sampled:  05/18/05
2500 Camino Diablo, Ste. #200 Date Received: 05/19/05
Client Contact: Robert Flory Date Extracted: 05/19/05
Walnut Creek, CA 94597
Client P.O.: Date Analyzed: 05/20/05

Gasoline Range (C6-C12) Volatile Hydrocarbons as Gasoline with BTEX and M TBE*
Analytical methods: SW8021B/8015Cm

Extraction method: SW5030B

Work Order: 0505282

Lab ID Client ID Matrix TPH(g) MTBE Benzene Toluene Ethylbenzene Xylenes DF | % SS
003A SB1-115 S ND ND ND ND ND ND 1 9
005A SB2-10 S ND ND ND ND ND ND 1 99
007A SB3-7.5 S ND ND ND ND ND ND 1 92
010A SB4-7.5 S ND ND ND ND ND ND 1 90
013A SB5-7.5 S ND ND ND ND ND ND 1 95
015A SB6-7.5 S ND ND ND ND ND ND 1 100
017A SB7-8 S ND ND ND ND ND ND 1 105
019A SB8-7.5 S ND ND ND ND ND ND 1 99
ND meeranotdeere o || A NA NA NA A A Lot
above the reporting limit S 1.0 0.05 0.005 0.005 0.005 0.005 mg/Kg

* water and vapor samplesand all TCLP & SPLP extracts are reported in pg/L, soil/sludge/solid samplesin mg/kg, wipe samplesin pg/wipe,
product/oil/non-aqueous liquid samplesin mg/L.

# cluttered chromatogram; sample peak coelutes with surrogate peak.

+The following descriptions of the TPH chromatogram are cursory in nature and McCampbell Analytical is not responsible for their interpretation: a)
unmodified or weakly modified gasolineis significant; b) heavier gasoline range compounds are significant(aged gasoline?); c) lighter gasoline range
compounds (the most mobile fraction) are significant; d) gasoline range compounds having broad chromatographic peaks are significant; biologically
atered gasoline?; €) TPH pattern that does not appear to be derived from gasoline (stoddard solvent / mineral spirit?); f) one to afew isolated non-target
peaks present; g) strongly aged gasoline or diesel range compounds are significant; h) lighter than water immiscible sheen/product is present; i) liquid
sample that contains greater than ~1 vol. % sediment; j) reporting limit raised due to high MTBE content; k) TPH pattern that does not appear to be
derived from gasoline (aviation gas). m) no recognizable pattern; n) TPH(g) range non-target isolated peaks subtracted out of the TPH(g) concentration at
the client's request.

DHS Certification No. 1644 Angela Rydelius, Lab Manager




110 2nd Avenue South, #D7, Pacheco, CA 94553-5560

é McCam pbel | Anal yt ical, Inc. Telephone: 925-798-1620  Fax : 925-798-1622

Website: www.meccampbell.com E-mail: main@mccampbell.com

AEI Consultants Client Project ID: #10509; Piazza Date Sampled:  05/18/05
2500 Camino Diablo, Ste. #200 Date Received: 05/19/05
Client Contact: Robert Flory Date Extracted: 05/19/05
Walnut Creek, CA 94597
Client P.O.: Date Analyzed: 05/20/05
Diesel (C10-23) and Qil (C18+) Range Extractable Hydrocar bons as Diesel and Motor Oil*
Extraction method: SW3550C Analytical methods: SW8015C Work Order: 0505282
LabID Client ID Matrix TPH(d) TPH(mo) DF % SS
0505282-003A SB1-11.5 S ND ND 1 116
0505282-005A SB2-10 S ND ND 1 110
0505282-007A SB3-7.5 S ND ND 1 102
0505282-010A SB4-7.5 S ND ND 1 113
0505282-013A SB5-7.5 S ND ND 1 106
0505282-015A SB6-7.5 S ND ND 1 94
0505282-017A SB7-8 S ND ND 1 110
0505282-019A SB8-7.5 S ND ND 1 106
Reporting Limit for DF =1; w NA NA ug/L
N oove hereartng it s 10 50 myKg

* water samples are reported in pg/L, wipe samplesin pg/wipe, soil/solid/sludge samples in mg/kg, product/oil/non-aqueous liquid samplesin mg/L,
and al DISTLC/ STLC/ SPLP/ TCLP extracts are reported in pg/L.

# cluttered chromatogram resulting in coeluted surrogate and sample peaks, or; surrogate peak is on elevated baseline, or; surrogate has been diminished
by dilution of original extract.

+The following descriptions of the TPH chromatogram are cursory in nature and McCampbell Analytical is not responsible for their interpretation: a)
unmodified or weakly modified diesel is significant; b) diesel range compounds are significant; no recognizable pattern; c) aged diesel? is significant);
d) gasoline range compounds are significant; €) unknown medium boiling point pattern that does not appear to be derived from diesel (asphalt?); f) one
to afew isolated peaks present; g) oil range compounds are significant; h) lighter than water immiscible sheen/product is present; i) liquid sample that
contains greater than ~1 vol. % sediment; k) kerosene/kerosene range; |) bunker oil; m) fuel oil; n) stoddard solvent/mineral spirit.

DHS Certification No. 1644 Angela Rydelius, Lab Manager



110 2nd Avenue South, #D7, Pacheco, CA 94553-5560

é M CCampbeIl Anal yt| cal, Inc. Telephone: 925-798-1620 Fax : 925-798-1622

Website: www.meccampbell.com E-mail: main@mccampbell.com

QC SUMMARY REPORT FOR SW8021B/8015Cm

W.O. Sample Matrix: Soil QC Matrix: Soil WorkOrder: 0505282
EPA Method: SW8021B/8015Cm Extraction: SW5030B BatchID: 16289 Spiked Sample ID: 0505280-034A
Analyte Sample | Spiked MS MSD |MS-MSD| LCS LCSD |LCS-LCSD| Acceptance Criteria (%)
mg/Kg mg/Kg | % Rec. | % Rec. | % RPD | % Rec. | % Rec. % RPD | MS/MSD |LCS/LCSD
TPH(btex) £ ND 0.60 95.9 93.2 2.82 98.6 92.2 6.76 70-130 70 - 130
MTBE ND 0.10 933 87.3 6.66 91.3 94.8 3.74 70- 130 70- 130
Benzene ND 0.10 106 102 3.48 103 110 5.98 70-130 70 - 130
Toluene ND 0.10 83.7 84.4 0.844 85.7 88.9 3.69 70 - 130 70- 130
Ethylbenzene ND 0.10 100 98.7 174 102 106 3.67 70 - 130 70- 130
Xylenes ND 0.30 90.7 87 4.13 91.7 91 0.730 70-130 70 - 130
%SS: 109 0.10 108 112 3.64 105 108 2.82 70-130 70 - 130

All target compounds in the Method Blank of this extraction batch were ND less than the method RL with the following exceptions:
NONE

BATCH 16289 SUMMARY

Sample ID Date Sampled Date Extracted Date Analyzed Sample ID Date Sampled Date Extracted Date Analyzed

0505282-003A 5/18/05 8:05 AM 5/19/05 5/20/05 8:49 AM | 0505282-005A 5/18/05 9:05 AM 5/19/05 5/20/05 9:19 AM
0505282-007A 5/18/05 9:50 AM 5/19/05 5/20/05 10:19 AM | 0505282-010A  5/18/05 10:50 AM 5/19/05 5/20/05 10:48 AM
0505282-013A  5/18/0511:30 AM 5/19/05 5/20/0511:18 AM | 0505282-015A  5/18/05 12:20 PM 5/19/05 5/20/05 11:48 AM
0505282-017A 5/18/05 1:15 PM 5/19/05 5/20/05 7:19 AM | 0505282-019A 5/18/05 2:10 PM 5/19/05 5/20/05 7:52 AM

MS = Matrix Spike; MSD = Matrix Spike Duplicate; LCS = Laboratory Control Sample; LCSD = Laboratory Control Sample Duplicate; RPD = Relative Percent Deviation.
% Recovery = 100 * (MS-Sample) / (Amount Spiked); RPD = 100 * (MS - MSD) / ((MS + MSD) / 2).

MS / MSD spike recoveries and / or %RPD may fall outside of laboratory acceptance criteria due to one or more of the following reasons: a) the sample is inhomogenous AND
contains significant concentrations of analyte relative to the amount spiked, or b) the spiked sample's matrix interferes with the spike recovery.

£ TPH(btex) = sum of BTEX areas from the FID.
# cluttered chromatogram; sample peak coelutes with surrogate peak.
N/A = not enough sample to perform matrix spike and matrix spike duplicate.

NR = analyte concentration in sample exceeds spike amount for soil matrix or exceeds 2x spike amount for water matrix or sample diluted due to high matrix or analyte content.

DHS Certification No. 1644 QA/QC Officer




é McCampbell Analytical, Inc.

110 2nd Avenue South, #D7, Pacheco, CA 94553-5560
Telephone: 925-798-1620 Fax : 925-798-1622
Website: www.meccampbell.com E-mail: main@mccampbell.com

W.O. Sample Matrix: Soil

QC SUMMARY REPORT FOR SW8015C

QC Matrix: Soil

WorkOrder: 0505282

EPA Method: SW8015C

Extraction: SW3550C

BatchlID: 16282

Spiked Sample ID: 0505282-019A

Analyte Sample | Spiked MS MSD |MS-MSD| LCS LCSD |LCS-LCSD| Acceptance Criteria (%)
mg/Kg mg/Kg | % Rec. | % Rec. | % RPD | % Rec. | % Rec. % RPD | MS/MSD |LCS/LCSD
TPH(d) ND 20 811 81.8 0.826 98.8 100 1.18 70- 130 70- 130
%SS: 106 50 89 91 119 106 107 132 70- 130 70- 130
All target compounds in the Method Blank of this extraction batch were ND less than the method RL with the following exceptions:
NONE
BATCH 16282 SUMMARY
Sample ID Date Sampled Date Extracted Date Analyzed Sample ID Date Sampled Date Extracted Date Analyzed
0505282-003A 5/18/05 8:05 AM 5/19/05 5/20/05 2:50 PM | 0505282-005A  5/18/05 9:05 AM 5/19/05 5/20/05 2:50 PM
0505282-007A 5/18/05 9:50 AM 5/19/05 5/20/05 8:42 PM | 0505282-010A  5/18/05 10:50 AM 5/19/05 5/20/05 7:36 PM
0505282-013A  5/18/05 11:30 AM 5/19/05 5/20/05 5:24 PM | 0505282-015A  5/18/05 12:20 PM 5/19/05 5/20/05 6:30 PM
0505282-017A 5/18/05 1:15 PM 5/19/05 5/20/05 4:13 PM | 0505282-019A 5/18/05 2:10 PM 5/19/05 5/20/05 4:13 PM

MS = Matrix Spike; MSD = Matrix Spike Duplicate; LCS = Laboratory Control Sample; LCSD = Laboratory Control Sample Duplicate; RPD = Relative Percent Deviation.

% Recovery = 100 * (MS-Sample) / (Amount Spiked); RPD = 100 * (MS - MSD) / ((MS + MSD) / 2).

MS / MSD spike recoveries and / or %RPD may fall outside of laboratory acceptance criteria due to one or more of the following reasons: a) the sample is inhomogenous AND
contains significant concentrations of analyte relative to the amount spiked, or b) the spiked sample's matrix interferes with the spike recovery.

N/A = not enough sample to perform matrix spike and matrix spike duplicate.

NR = analyte concentration in sample exceeds spike amount for soil matrix or exceeds 2x spike amount for water matrix or sample diluted due to high matrix or analyte content.

DHS Certification No. 1644
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110 2nd Avenue South, #D7, Pacheco, CA 94553-5560

é McCampbell Analytical, Inc. Telephone : 925-798-1620 Fax : 925-798-1622

Website: www.mccampbell.com E-mail: main@meccampbell.com

AEI Consultants Client Project ID: #10509; Piazza Date Sampled: ~ 05/18/05
2500 Camino Diablo, Ste. #200 Date Received:  05/19/05
Client Contact: Robert Flory Date Reported: ~ 05/26/05
Walnut Creek, CA 94597 -
Client P.O.: Date Completed: 05/26/05

WorkOrder: 0505283

May 26, 2005

Dear Robert: ~

Enclosed are:

1). the results of 8 analyzed samples from your #10509; Piazza project,
2). a QC report for the above samples

3). a copy of the chain of custody, and

4). a bill for analytical services.

All analyses were completed satisfactorily and all QC samples were found to be within our control limits.
If you have any questions please contact me. McCampbell Analytical Laboratories strives for excellence

in quality, service and cost. Thank you for your business and I look forward to working with you again.

Yours truly,

Ok Cuo J

Angela Rydelius, Lab Manager




é McCampbell Analytical, Inc.

110 2nd Avenue South, #D7, Pacheco, CA 94553-5560
Telephone : 925-798-1620  Fax : 925-798-1622

Website: www.mccampbell.com E-mail: main@mccampbell.com

AEI Consultants Client Project ID: #10509; Piazza Date Sampled: 05/18/05
2500 Camino Diablo, Ste. #200 Date Received: 05/19/05
Client Contact: Robert Flory Date Extracted: 05/20/05
Walnut Creek, CA 94597
Client P.O.: Date Analyzed: 05/20/05

Gasoline Range (C6-C12) Volatile Hydrocarbons as Gasoline with BTEX and MTBE*
Analytical methods: SW8021B/8015Cm

Extraction method: SW5030B

Work Order: 0505283

Lab ID Client ID Matrix TPH(g) MTBE Benzene Toluene Ethylbenzene Xylenes DF | % SS
001A SB1-W w ND,i ND ND ND ND ND 1 96
002A SB2-W w 7300,m,h,i ND<50 ND<5.0 11 ND<5.0 27 10 100
003A SB3-W w ND,i ND ND ND ND ND 1 92
004A SB4-W w ND,i ND ND ND ND ND 1 97
005A SB5-W w ND,i ND ND ND ND ND 1 96
006A SB6-W W ND,i ND ND ND ND ND 1 100
007A SB7-W W ND.,i ND ND ND ND ND 1 95
008A SB8-W w ND,i ND ND ND ND ND 1 96

Reporting Limit for DF =1; w 50 5.0 0.5 0.5 0.5 0.5 1 pg/L
ND means not detected at or :

above the reporting limit S NA NA NA NA NA NA 1 mg/Kg

* water and vapor samples and all TCLP & SPLP extracts are reported in ug/L, soil/sludge/solid samples in mg/kg, wipe samples in ug/wipe,
product/oil/non-aqueous liquid samples in mg/L.

# cluttered chromatogram; sample peak coelutes with surrogate peak.

+The following descriptions of the TPH chromatogram are cursory in nature and McCampbell Analytical is not responsible for their interpretation: a)
unmodified or weakly modified gasoline is significant; b) heavier gasoline range compounds are significant(aged gasoline?); c) lighter gasoline range
compounds (the most mobile fraction) are significant; d) gasoline range compounds having broad chromatographic peaks are significant; biologically
altered gasoline?; e) TPH pattern that does not appear to be derived from gasoline (stoddard solvent / mineral spirit?); f) one to a few isolated non-target
peaks present; g) strongly aged gasoline or diesel range compounds are significant; h) lighter than water immiscible sheen/product is present; i) liquid
sample that contains greater than ~1 vol. % sediment; j) reporting limit raised due to high MTBE content; k) TPH pattern that does not appear to be

derived from gasoline (aviation gas). m) no recognizable pattern; n) TPH(g) range non-target isolated peaks subtracted out of the TPH(g) concentration at
the client's request.

DHS Certification No. 1644 0.« kt Angela Rydelius, Lab Manager




110 2nd Avenue South, #D7, Pacheco, CA 94553-5560
Telephone : 925-798-1620 Fax : 925-798-1622
Website: www.mccampbell.com E-mail: main@meccampbell.com

é McCampbell Analytical, Inc.

AEI Consultants Client Project ID: #10509; Piazza Date Sampled: 05/18/05
2500 Camino Diablo, Ste. #200 Date Received: 05/19/05
Client Contact: Robert Flory Date Extracted: 05/19/05
Walnut Creek, CA 94597
Client P.O.: Date Analyzed: 05/20/05-05/24/05

Extraction method: SW3510C

Analytical methods: SW8015C

Diesel (C10-23) and Oil (C18+) Range Extractable Hydrocarbons as Diesel and Motor Oil*

Work Order: 0505283

Lab ID Client ID Matrix TPH(d) TPH(mo) DF % SS
0505283-001B SB1-W 190,g,b,i 1400 1 105
0505283-002B SBZ-W w W72A3,000,d,b,g,h,i 1300 1 102
050528?;003B SB3-‘W 7 W a 62,i ND 1 102
0505283—004Bﬂ ] SB4-wW w 56,b,i N ND o 1 T(;;) ]

7'075;)572}%73—0058 T SB5-W w 670,g,b,i ~ 1400 - 1 ll; o
V(A)7505283-OOGB SB6-W W 160,g,b,i o .—3&;” 1~ 1 11 N
—(;57(;;278_’:0?);1; A SB7-W w ND,i o ND 1 105
0505283-008B SB8-W W 320,8,b.i 480 1 T 1—15“ :
Reporting Limit for DF =1; w 50 250 ng/L
ND means not detected at or
above the reporting limit S NA NA mg/Kg

* water samples are reported in pg/L, wipe samples in pg/wipe, soil/solid/sludge samples in mg/kg, product/oil/non-aqueous liquid samples in mg/L,
and all DISTLC / STLC / SPLP / TCLP extracts are reported in pg/L.

# cluttered chromatogram resulting in coeluted surrogate and sample peaks, or; surrogate peak is on elevated baseline, or; surrogate has been diminished
by dilution of original extract.

+The following descriptions of the TPH chromatogram are cursory in nature and McCampbell Analytical is not responsible for their interpretation: a)
unmodified or weakly modified diesel is significant; b) diesel range compounds are significant; no recognizable pattern; ¢) aged diesel? is significant);
d) gasoline range compounds are significant; €) unknown medium boiling point pattern that does not appear to be derived from diesel; f) one to a few
isolated peaks present; g) oil range compounds are significant; h) lighter than water immiscible sheen/product is present; i) liquid sample that contains
greater than ~1 vol. % sediment; k) kerosene/kerosene range; 1) bunker oil; m) fuel oil; n) stoddard solvent/mineral spirit.

DHS Certification No. 1644

QL ,(:K‘ Angela Rydelius, Lab Manager



é McCampbell Analytical, Inc.

110 2nd Avenue South, #D7, Pacheco, CA 94553-5560
Telephone : 925-798-1620  Fax : 925-798-1622
Website: www.mccampbell.com E-mail: main@mccampbell.com

W.O. Sample Matrix: Water

QC SUMMARY REPORT FOR SW8015C

QC Matrix: Water

WorkOrder; 0505283

EPA Method: SW8015C

Extraction: SW3510C

BatchiD: 16279

Spiked Sample ID: N/A

Analyt Sample | Spiked MS MSD |MS-MSD| LCS LCSD |LCS-LCSD| Acceptance Criteria (%)
nalyte
ug/L pg/L % Rec. | % Rec. | % RPD | % Rec. | % Rec. % RPD | MS/MSD |LCS/LCSD

TPH(d) N/A 1000 N/A N/A N/A 99.4 98.9 0.467 N/A 70 - 130

%SS: N/A 2500 N/A N/A N/A 108 107 0.752 N/A 70 - 130

All target compounds in the Method Blank of this extraction batch were ND less than the method RL with the following exceptions:

NONE

BATCH 16279 SUMMARY

Sample ID Date Sampled Date Extracted Date Analyzed  Sample ID . Date Sampled Date Extracted Date Analyzed

5/18/05 8:30 AM

5/19/05

| 0505283-001B
| 0505283-003B
1 0505283-005B
| 0505283-007B

5/18/05 10:20 AM
5/18/05 3:00 PM
5/18/05 1:45 PM

5/19/05
5/19/05
5/19/05

5/24/05 12:41 AM
5/24/05 9:55 AM
5/24/05 7:35 AM

5/24/05 12:30 PM

0505283-002B
0505283-004B
0505283-006B
0505283-008B

5/18/05 9:30 AM
5/18/05 11:00 AM
5/18/05 12:50 PM

5/18/05 2:30 PM

5/19/05
5/19/05
5/19/05
5/19/05

5/23/05 10:20 PM
5/23/05 11:31 PM
5/20/05 1:44 PM
5/24/05 6:26 AM

N/A = not enough sample to perform matrix spike and matrix spike duplicate.

% Recovery = 100 * (MS-Sample) / (Amount Spiked); RPD = 100 * (MS - MSD) / (MS + MSD)/ 2).

MS = Matrix Spike; MSD = Matrix Spike Duplicate; LCS = Laboratory Control Sample; LCSD = Laboratory Control Sample Duplicate; RPD = Relative Percent Deviation.

MS / MSD spike recoveries and / or %RPD may fall outside of laboratory acceptance criteria due to one or more of the following reasons: a) the samiple is inhomogenous AND
contains significant concentrations of analyte relative to the amount spiked, or b) the spiked sample's matrix interferes with the spike recovery.

NR = analyte concentration in sample exceeds spike amount for soil matrix or exceeds 2x spike amount for water matrix or sample diluted due to high matrix or analyte content.

DHS Certification No. 1644
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110 2nd Avenue South, #D7, Pacheco, CA 94553-5560

é McCampbell Ana]ytical, Inc. Telephone : 925-798-1620 Fax : 925-798-1622

Website: www.mccampbell.com E-mail: main@mccampbell.com

QC SUMMARY REPORT FOR SW8021B/8015Cm

W.0. Sample Matrix: Water QC Matrix: Water WorkOrder: 0505283
EPA Method: SW8021B/8015Cm Extraction: SW5030B BatchiD: 16281 Splked Sample ID: 0505283-006A
Analyte Sample | Spiked MS MSD |[MS-MSD| LCS LCSD LCS-LCSE“/ifxfepﬁa?t{?w(iriit?rig (%) |
Hg/L pg/L %Rec. | % Rec. | % RPD | % Rec. | % Rec. % RPD | MS/MSD ‘ LCS/LCSD
TPﬁ(btcx)E ND 60 923 93.9 1.70 94.4 933 1.21 70 - 130 ‘ 70-130
MTBE o ND‘ 10 82 82.4 0.505 91 88.7 2.60 70 - 13(;" ' ?0 - 1730
Benzene ND 10 103 105 1.62 93.2 98.2 5.16 70 - 130 ! 70 - 130
rTquencv - ND 10 104 110 5.50 101 102 1.11 70 - 1304“1”7“77(7)7-7130 k
VEt};yIrbenzcrrrl; - 7 ND 10 105 102 2.77 99 101 _]._6—7“ 70 - 1;0 . ’ 75— 1732)7 7
7)7<7ylenés“ ND 30 91.3 90.7 0.733 86.3 90.3 453 - 70 - 136”“‘r 70- 13;)
%S8S: 100 10 109 112 2.42 100 I 103 246 70 - 130 ; 70-130
Al target compounds in the Method Blank of this extraction batch were ND less than the method RL~with the following exceptions:
NCNE
BATCH 16281 SUMMARY
Sample ID Date Sampled Date Extracted Date Analyzed  Sample ID Date Sampled Date Extracted Date Analyzed
| 0505283-001A  5/18/05 8:30 AM 5/20/05 5/20/05 1:48 AM | 0505283-002A  5/18/05 9:30 AM 520005  5/20/0510:06 PM
. 0505283-003A  5/18/05 10:20 AM 5/20/05 5/20/05 3:59 AM | 0505283-004A  5/18/05 11:00 AM 5/20/05 5/20/05 7:14 AM
0505283-005A 5/18/05 3:00 PM 5/20/05 5/20/05 9:24 AM | 0505283-006A 5/18/05 12:50 PM 5/20/05 5/20/05 7:46 AM |
0505283-007A 5/18/05 71:45 PM o 5/29/_(?5 S/ZO/VOSS,S,M\M j»9§95727873-008A 5/12}/05 2:3Q PM ] ) _5/20/05 5/20/05 9:57 AM

MS = Matrix Spike; MSD = Matrix Spike Duplicate; LCS = Laboratory Control Sample; LCSD = Laboratory Contro! Sample Duplicate; RPD = Relative Percent Deviation.
% Recovery = 100 * (MS-Sample) / (Amount Spiked), RPD = 100 * (MS - MSD)/ ((MS + MSD)/ 2).

MS / MSD spike recoveries and / or %RPD may fall outside of laboratory acceptance criteria due to one or mare of the following reasons: a) the sample is inhomogenous AND
contains significant concentrations of analyte relative to the amount spiked, or b} the spiked sample's matrix interferes with the spike recovery.

£ TPH(btex) = sum of BTEX areas from the FID.
# cluttered chromatogram; sample peak coelutes with surrogate peak.

N/A = not applicable or not enough sample to perform matrix spike and matrix spike duplicate.

NR = analyte concentration in sample exceeds spike amount for soil matrix or exceeds 2x spike amount for water matrix or sample diluted due to high matrix or analyte content.

) /b
DHS Certification No. 1644 M Qa/QC Officer
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AEI Consultants CHAIN OF CUSTODY RECORD
2500 Camino Diablo, Suite 100 TURN AROUND TIME ks Ck Ck Ck
Walnut Creek, CA 9459 RUSH 24HR 48HR 72HR %D
Telephone: (925) 944-2899 Fax: (925) 944-2895 Requ}red? Coelt (Normal) No Write On (DW) No
Report To: Robert Flory Bill To: / Analysis Request Other Comments
Company: AEI Consultants AEI Consultants ' e
2500 Camino Diablo, Suite 100 . g
Walnut Creek, CA 94597 E-Mail: rflory @aeiconsultants.com E oS N = :dg; V
Tele: (925) 944-2899 ext. 122 Fax: (925) 944-2895 SEEIF A g 3 V
Project #: 10509 -~ _Project Name: Piazza 8|3|8|3 g gl 8 e
Project Location: Castro Vaﬂg/ / / é g % g 1|82 e g -
et =1 2 > s
Sampler Signature: - //]7% 7 < A= 2 % SIS|212[212 . < g S
7 firLNG ] METHOD |8 |2(2(5|3 (&2 |n|8| |4 2 |=
/ SAMPLI 7 TRIX | M| 522 23|215(8|8| |2 I E
/ | 2 g3 Slalglz|Z|.]2 g |
| EF ' « 215|512 2 &l2ielgl=|E]g|g] [Blsl
SAMPLEID '} cotioN g /’2/ ZIElE| 2|3 ; o|B18I8|Z188 S HEE
(Field Point Name) . 8. 3Slu @ =R % % Zl8lEl=|3lal¥|2 E g £ =l»
Date Time | 2| 3 |8 %"5 _éﬁsggm“\%xw%%Ssz c E%n
P B EE EHHEEHERE R RS E HEE
9 = | & |Ba <R O|2U=ZES|IE|E|EIC Bl B BB|S|S|2|I|=]|ES|A
1 5o e e PRET) nn
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Date: Time:
/>N VOAY |0&G | METALS| OTHER
:Z’f/ < T{g ? T ICE/t"__/ / PRESERVATION
: ceived By: GOOD CONDITION i APPROPRIATE
HEAD SPACE ABSENT CONTAINERS
Relinquished By Date: Time: Received By: DECHLORINATED IN LAB PERSERVED IN LAB




McCampbell Analytical, Inc. c“n“‘_or_c“g“]nv nicnnn Page 1 of I

[ 4 i 110 Second Avenue South, #D7
é | Pacheco, CA 94553-5560

L& »7\ (925) 798-1620 WorkOrder: 0505283 ClientID: AEL
Report to: Bill to: Requested TAT: 5 days
Robert Flory TEL: (925) 283-6000 Diane
AE! Consultants FAX: (925) 283-6121 All Environmental, Inc.
2500 Camino Diablo, Ste. #200 ProjectNo: #10509; Piazza 2500 Camino Diablo, Ste. #200 Date Received: ~ 05/19/2005
Walnut Creek, CA 94597 PO: Walnut Creek, CA 94597 Date Printed: 05/19/2005
{-' 7 Reqﬁésted Tests (Sée legend below) B _ f
Sample ID ClientSamplD Matrix ~ CollectionDate Hold| 1 | 2 | 3 | 4 | 5 | 6 | 7 | 8 [ o [ 10 | 11 | 12 [ 13 | 14 [15]
(0505283-001 SB1-W Water  |5/18/058:30:00AM| [] | A A B ! - N
0505283-002 SB2-W Water  |5/18/05 9:30:00AM| [ ]| A B i
0505283-003 SB3-W Water | 5/18/0510:20:00 | [ ]| A B j -
0505283-004 SB4-W Water | 5/18/0511:00:00 | [ ]| A B
0505283-005 SB5-W Water  |5/18/053:00:00PM| [ ]| A B
0505283-006 SB6-W Water | 5/18/0512:50:00 | [ ]| A B ]
0505283-007 SB7-W Water  [5/18/05 1:45:00PM| [ ]| A B
|0505283-008 sB8-W Water  [5/18/052:30:00PM| [ ] | A | B | -
t
Test Legend:
1] owmBTEXW | (2} PREDF REPORT 3] TPHOMO)W | e s ]
% e N 2 S S ¥ M SNE ) B | I
i 2l ] R el sl
Prepared by: Melissa Valles
Comments:

NOTE: Samples are discarded 60 days after results are reported unless other arrangements are made. Hazardous samples will be returned to client or disposed of at client expense.
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1.0 INTRODUCTION

AEI Consultants (AEI) has prepared this report on behalf of Mr. and Mrs. Nat Piazza (client),
owners of the above referenced property. AEI has been retained by the client to provide
environmental engineering and consulting services associated with a release from two previously
removed underground storage tank (USTs) on the property. This investigation was carried out in
response to a request from the Alameda County Environmental Health Services (ACEHS) for a soil
and groundwater investigation. The purpose of the investigation was to determine the lateral and
vertical extent of impact to the soil and groundwater that resulted from the hydrocarbon release.
AEI has prepared this report to summarize the activities and results of the investigation.

2.0 SITE DESCRIPTION

The subject property (hereafter referred to as the “site” or “property”) is located at 20957 Baker
Road in Castro Valley, California (Figure 1: Site Location Map). The site is located in a mixed
residential and commercial/light-industrial area of Castro Valley. The site is approximately 81 feet
by 300 feet in area and is currently undeveloped and not in use. The site is partially covered with
asphalt surfacing and concrete slabs with the remainder of the site graveled. The site occupies the
southern two thirds of the fenced in area.

Baker Road makes up the east boundary of the site with residential property to the east of the road.
Rutledge Road bounds the property to the west with commercial and residential property west of
the road. The property is bounded to the north by a partially vacant lot. The parcel to the north is
split by a fence, with the southern half of the adjacent lot appearing to be part of the subject site.
Two residential buildings are located in the northeast quadrant of is adjacent lot. To the south, the
east half of the property is by an apartment complex and on the west half bounded to the south by a
plumbing contractor. The locations of these buildings relative to the subject site and locations of
the former UST are shown on Figure 2, “Site Map”.

3.0 BACKGROUND

3.1 Tank Removal

On April 21, 2004, AEI removed two 1,000-gallon USTs from the site (Figure 2). The removal
was performed under permit from the ACEHS. Robert Weston, Inspector for the ACEHS,
observed the tank removal. Two soil samples were collected from underneath each UST and
analyzed for Total Petroleum Hydrocarbons as gasoline (TPH-g), benzene, toluene, ethylbenzene,
xylenes (BTEX) and Methyl tertiary butyl ether (MTBE) by EPA Method 8021B/8015Cm. Total
Petroleum Hydrocarbons as diesel (TPH-d) was analyzed by EPA Method 8015C and total lead by
EPA method 7010.

Hydrocarbons were reported in all the soil samples analyzed. TPH-g was reported at
concentrations ranging from 160 milligrams per kilogram (mg/kg) (T1W-EB8’) to 1,400 mg/kg

Soil and Groundwater Investigation
Project No. 273928
November 29, 2007

Page 1



(T2W-EB8’). TPH-d was reported at concentrations ranging from 1,400 mg/kg (T2E-EB8’) to
10,000 mg/kg (T1E-EB8’). Total xylenes were reported in two samples at 8.4 mg/kg (T2W-E8’)
and 0.25 mg/kg (T2E-EB8’). Benzene and ethylbenzene were reported as not detected. Total lead
was reported at concentrations ranging from 6.1 mg/kg (T1W-E8’) to 24 mg/kg (stockpile sample
STKP1-4). The results of hydrocarbon analyses of soil samples collected from the tank removal
are included in Table 1.

3.2 Preliminary Site Investigation

AEI performed a Preliminary investigation at the property on May 18, 2005. Eight (8) soil borings
(SB-1 through SB-8) were advanced to depths ranging from 14 ft. to 18 ft. below ground surface
(bgs) using a Geoprobe® Model 5410 direct-push drilling rig. The locations of the soil borings are
shown on Figure 2, Site Map.

No detectable concentrations of TPH-g, TPH-d, TPH-mo, MTBE or BTEX, were reported in any
of the soil samples from depths of 7.5 to 11 feet bgs at or above detection limits of 1.0 mg/kg, 1.0
mg/kg, 5.0 mg/kg, 0.05 mg/kg, and 0.005 mg/kg, respectively.

TPH-g was reported in the groundwater sample from soil boring SB-2 (SB-2W) at concentration of
7,300 micrograms per liter (ug/L). No TPH-g was reported in groundwater samples from any other
borings at or above the detection limit of 50 pg/L.

The maximum concentration of TPH-d was reported at a concentration of 23,000 pg/L in the in the
groundwater sample from boring SB-2 (SB-2W). LNAPL was observed both in the field and by
the laboratory in this groundwater sample. TPH-d was reported in the other seven borings at
concentrations ranging from ND<50 pg/L (SB-7) to 670 pg/L (SB-5).

No TPH-mo was reported in groundwater samples from borings SB-3, SB-4 and SB-7 at or above a
detection limit of 250 pg/L. TPH-mo was reported in groundwater samples from borings SB-1,
SB-2, SB-5, SB-6 and SB-8 at concentrations ranging from 300 pg/L (SB-6) to 1400 ug/L (SB-1
and SB-5).

No MTBE was reported in the groundwater samples from any of the borings at or above a detection
limit of 5.0 pg/L.

The results of the groundwater analyses are summarized in Table 2 (Groundwater Sample
Analytical Data) and shown on Figure 4, “Soil Boring Groundwater Samples”.
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4.0 GEOLOGYAND HYDROLOGY

The site is located at approximately 160 feet above mean sea level (msl). The site is relatively flat
and the local topography slopes very gently to south-southwest toward an unnamed stream (Figure
1). During periods of rain, surface drainage on the bulk of the site is to the southwest then onto the
storm drains along Rutledge Road.

The lithology observed in the borings drilled to date typically consists of 1 to 2 feet of gravelly clay
— clayey gravel (Fill). The surface fill is underlain by silty clay, which becomes clayey silt
downward to a depth of 6 to 8 feet bgs. This silt and clay unit is underlain by silty and gravelly
sands to the top of the bedrock at depths of 13 to 17 feet bgs (Figure 9). In several borings
saprolitic clay is present between the sandy sediments and the claystone bedrock.

Groundwater, where present, was encountered at depths of 9 to 11 feet bgs in May 2005. On
October 12, 2007 groundwater was encountered at depths ranging from 13.3 feet bgs in well IN-1
to 15.5 feet bgs in well MW-1. This indicates that during at least part of the dry season,
groundwater is not present above the top of the bedrock. The overall northward slope to the
bedrock surface under the former USTs and the local bedrock low in the area of SB-2 could have
resulted in hydrocarbon migration up or across the normal groundwater gradient at times if the
groundwater level is below the top of the bedrock. The relationships of the sediments that underlie
the site are shown on Figure 10 (Cross sections A-A’ and B-B’). Copies of the boring/well logs are
included in Appendix B, Boring/Well Logs

Between October 12 and November 6, 2007, the groundwater flow direction ranged from
southwest to southeast with highly variable gradients (Table 3, Figures 4 through 7). The high
variability is believed to be the result of the low groundwater level and scattered light rainfall
during this period.

The nearest surface water body to the site is a small unnamed creek, located approximately 500 feet
southwest of the site that drains into San Lorenzo Creek.

5.0 PRE-INVESTIGATION ENVIRONMENTAL CONCERNS

Analysis of soil samples collected from beneath the two previously removed 1000-gallon fuel
USTs in 2004 reported maximum TPH-g and TPH-d concentrations of 1,400 mg/kg and 10,000
mg/kg, respectively from a depth of 8.0 bgs.

Analysis of soil samples collected during the 2005 Preliminary Site Investigation reported no
detectable concentrations of TPH or MBTEX, however obviously impacted greenish gray sand was
observed below the top groundwater in boring SB-2. Field screening of sample SB-2-11.5 reported
organic vapors at a concentration of 175 ppmv. Based on the data from the 2004 UST removal and
2005 preliminary Site Investigation data, impacted soil appeared to be limited to an area
approximately 10 feet by 40 feet, essentially the footprint of the previous tank hold and in the
bedrock low around boring SB-2.
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Analysis of groundwater samples collected from soil borings in 2005, reported concentrations of
TPH-g exceeding the detection limit of 50 pg/L only in SB-2. In SB-2 TPH-g was reported at a
concentration of 7,300 pug/L. The reported concentrations of BTEX exceeded the detection limit
of 0.5 pg/L only in SB-2 where toluene and total xylenes were reported at concentrations of 11
Mo/L and 27 pg/L, respectively.

TPH-d was reported at concentrations up to 23,000 pg/L (SB-2). TPH-mo was reported at
concentrations of up to 1,400 pg/L (SB-1 and SB-5). The results of the groundwater analyses are
summarized on Figure 3.

6.0 ScoPE OF WORK

The scope of work for this investigation consisted of the following:

e Install four (4) 2-inch diameter groundwater monitoring wells, one on each side of the
former tank hold and two down gradient of the former tank hold.

e Install one (1) 2-inch diameter injection through the center of the former tank hold.

e Prepare a report summarizing well installation and development activities

7.0 MONITORING WELL INSTALLATION

Prior to the initiation of field activities well construction permits W2007-0964 to W2007-0968
were obtained from Alameda County Department of Public Works (DPW), the work area was
marked, and Underground Service Alert (USA North) was notified more than 2 working days prior
to the initiation of drilling activities. A copy of the drilling permit is attached in Appendix A. HE
W Dirrilling, California C-57 license number 604987, installed the wells on October 12, 2007.

7.1 Well Installation and Construction

Four (4) two-inch diameter groundwater monitoring wells (MW-1 through MW-4) and two-inch
diameter injection well IN-1 were installed onsite with a CME-75 drilling rig the locations shown
on Figure 2. Wells MW-1 and MW-2 were located west and east ends of the UST excavation,
respectively. Wells MW-3 and MW-4 were located down gradient of the UST excavation.
Injection well IN-1 was installed in the center of the UST excavation.

The soil borings were advanced to a depth of 16.5 feet bgs using a CME 75 drilling rig with
nominal 8 ¥-inch diameter continuous flight, hollow stem augers. Soil samples were typically
collected at depths of 5, 8, 10, and 12 feet bgs with an 18-inch long modified California split-spoon
sampler. Samples were also collected at a depth of 15 feet bgs in wells MW-2 and MW-4. No
sample was collected at a depth of 5 feet bgs in well IN-1. In well IN-1 soil sampling began at a
depth of 8 feet bgs, just above the base of UST excavation. Selected soil samples were retained for
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possible laboratory analysis. The sample sleeves were sealed with Teflon tape, plastic caps, and
labeled with a unique identifier. The samples were then placed in a cooler filled with water ice,
and transported under appropriate chain-of-custody documentation for analysis to McCampbell
Analytical Inc., (DOHS Certification Number 1644) of Pittsburg, California. Selected soil samples
were analyzed for TPH-g, TPH-d, TPH-mo, and TPH bunker oil (TPH-bo) by EPA method 8015,
benzene, toluene, ethylbenzene, and xylenes (collectively referred to as BTEX), and MTBE by
EPA method 8021B. Soil samples were described by an AEI staff geologist and logged using the
Unified Soil Classification System. Selected samples were field screened using a photo ionization
detector (PID)

The wells were constructed at a total depth of 16.5 feet bgs with 10 feet of 0.020-inch factory
slotted, 2-inch diameter schedule 40 PVC screen. The annular space around the slotted casing was
filled with #2/16 Monterey sand to a depth approximately 6.0 feet bgs. Approximately 1 foot of
3/8-inch bentonite chip was placed on top of the sand and hydrated with clean water. The balance
of the boring was then sealed with neat cement grout. A flush mount well box was cemented at the
surface. The details of well construction are summarized in Table 4, Well Construction Details.

7.2 Soil Analyses

Two soil samples from borings MW-1 through MW-3 and three soil samples from wells MW-4 and
IN-1 were analyzed for TPH-g and MBTEX by EPA Method 8015/8021B and TPH-d, TPH-mo,
and TPH-bo by method 8015C. In addition one sample from well MW-2 and one sample from
well IN-1 were analyzed for Hexavalent chromium by Alkaline Digestion and IC-UV Analysis,
CAM 17/CCR Metals by ICP/MS, chemical oxygen demand (COD) by method SM5220D, and pH
by method SW9045C. Three samples were forwarded to a geotechnical laboratory for sieve
analysis.

7.3 Soil Analytical Results

No TPH-g, TPH-d, TPH-mo, TPH-bo, BTEX or MTBE was reported in any of the soil samples
analyzed from wells MW-1 through MW-4. No TPH-g, TPH-mo, BTEX or MTBE was reported
in soil samples from well IN-1. TPH-d was reported concentrations of 4.0 mg/kg, 5.1 mg/kg, and
ND<1.0 at depths of 8.5 feet bgs, 10 feet bgs, and 12 feet bgs, respectively. The results of soil
analyses for hydrocarbons and MBTEX are summarized in Table 2, Soil Analytical Data. COD
was reported at 2,400 mg/kg and 1,800 mg/kg in samples IN-1-8.5 and MW-2-11.5, respectively.
pH was reported as 7.37 at 24.1 degrees Celsius and 5.82 at 23.8 degrees Celsius in samples IN-1-
8.5 and MW-2-11.5, respectively. The results of Cam 17 metal analysis in samples IN-1-8.5 and
MW-2-11.5 were all reported within normal background ranges. Hexavalent chromium was
reported as below the detection limit in both samples. The results of COD, pH, and metal analyses
are summarized on Table 5, Soil Analytical Data-Metals and Miscellaneous Analyses. Laboratory
results and chain of custody documents are included in Appendix D.

7.4  Groundwater Monitoring Well Development

The wells were initially developed on October 15, 2007. The wells were developed by a
combination of over pumping, and surging. Depth to water at the time the wells were developed
ranged from 11.00 feet bgs (IN-1) to 14.57 (MW-4).
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On October 18, 2007, at the time of the initial sampling event, the depth to groundwater ranged
from 10.89 (IN-1) feet bgs to 14.92 feet bgs (MW-4). On October 22, 2007, monitoring well
MW-4 was re-developed by loading the well with water (Safeway’s house brand drinking water)
and surged for 15 minutes. Depth to water in the wells was on November 6, 2007 ranged from
8.00 feet bgs (MW-4) to 11.37 bgs (MW-2) feet bgs. Depth to water in well MW-4 was
anomalously low when the wells were installed and at the three times depth to water was
measured in October. The anomalously high water level on November 6, 2006 suggests that the
permeability development in the well is insufficiently developed for use of the well as a
monitoring well. Depth to water measurements are summarized in Table 3, Groundwater
Elevation Data.

7.5  Groundwater Sampling

The initial groundwater monitoring event occurred on November 18, 2007. Prior to sampling
the wells, the well caps were all removed and the wells were allowed to equilibrate with the
atmosphere for at least 15 minutes. The depth to water was then measured in each well to + 0.01
foot using an electronic depth to water meter. Each well purged using a peristaltic pump with ¥s-
inch polyethylene drop tube. The wells were low flow “® or micro-purged at a rate of
approximately 0.5-liter per minute. During well purging temperature, pH, specific conductivity,
dissolved oxygen, and oxidation-reduction potential (ORP) was measured at one-minute
intervals. The wells were purged until the three successive readings are within = 0.1 for pH,
3% for conductivity, £ 10 mv for ORP, and = 10% for temperature between three consecutive
measurements or until the well dewatered. Visual estimates of turbidity were noted during the
purging of the wells.

Once the groundwater parameters stabilized water samples were collected from each well using
the peristaltic pump. Water samples were collected into containers with appropriate
preservatives to each analysis. Samples for volatile analytes were collected into 40 milliliter
(mL) hydrochloric acid preserved volatile organic analysis (VOA) vials, with zero headspace (no
air bubbles). Samples to be analyzed for CAM 17 and Hexavalent Chromium were filtered in
the field. Samples were entered of an appropriate chain-of-custody and placed in a cooler on
water ice under chain of custody protocols to McCampbell Analytical, Inc. of Pittsburg,
California (Department of Health Services Certification #1644).

Groundwater samples were analyzed for TPH-g, MBTEX by method SW8021B/8015Cm and
Total petroleum Hydrocarbons as Bunker oil (TPH-bo — C10+), TPH-d (C10-23) and TPHOmMo
(C18+) by method SW8015C. Two groundwater samples, MW-2 and MW-3, were analyzed for
Cam 17 metals and Hexachrome by ICP MS and IC respectively.

7.6 Field Results

No sheen or free product was encountered during monitoring activities. No petroleum odors were
noted in the groundwater purged from any well prior to sample collection.

Copies of the Field Data Sheets are attached in Appendix C. Groundwater elevation data is
summarized in Table 3.
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Depth to groundwater was measured prior to well development, prior to sampling, at the time of
the redevelopment of MW-4 on November 6, 2007. The groundwater elevation contours and
groundwater flow direction are shown in Figures 4 through 7. Significant variability is observed
in the contours on the top of the groundwater. This is probably related to variable recharge from
fractures in the underlying bedrock following the early part of the wet season and the irregularity
of the shallow bedrock surface. This variability is expected to decrease as groundwater levels
rise and groundwater flow stabilizes as the wet season progresses.

Groundwater elevations at the time of the current monitoring event ranged from 144.77 feet bgs
(MW-4) to 148.96 feet bgs (IN-1). The direction of the groundwater flow at the time of
measurement was variable ranging from the southeast to east southeast. The calculated apparent
groundwater gradient ranged from 0.015 to 0.026 ft/ft.

Groundwater elevations on November 6, 2007 ranged from 148.59 (MW-3) to 151.69 feet bgs
(MW-4) to 148.96 feet bgs (IN-1). The direction of groundwater flow at the time of measurement
was to the south southeast with a groundwater gradient of 0.002 ft/ft.

7.7  Groundwater Analytical Results

No TPH-g, BTEX or MTBE were reported at or above standard reporting limits in any of the
groundwater samples. No TPH-bo, TPH-d, or TPH-mo, were reported in samples from wells MW-
2 through MW-4 and IN-1 at or above detection limits of 100 pg/L, 50 pg/L, and 250 pg/L,
respectively. TPH-bo (C10+, middle - heavy residual fuel), TPH-d (C10 - 23, middle residual
fuel), and TPH-mo (C28+ heavy residual fuel were reported in the water sample from well MW-1
at concentrations of 56 pg/L, 140 ug/L, and ND<250 pg/L, respectively. The difference between
concentrations reported for TPH-bo and TPH-d indicate that the heavy residual concentration is
approximately 86 pg/L. All metal analyses were reported within normal background ranges. A
summary of groundwater analytical data is presented in Tables 2 and 6. Laboratory results and
chain of custody documents are included in Appendix C.

8.0 WELLELEVATION SURVEY

The location and elevation of each newly installed well was surveyed by Morrow Surveying of
West Sacramento, California, a California licensed land surveyor. As required, survey data was
obtained utilizing global positioning system (GPS) technology, and was reported at a level of
precision and in a format acceptable for submission to the California GeoTracker database. A
copy of the site survey is attached as Appendix G.
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9.0 WELL VAPOR SURVEY

During the first groundwater monitoring event the soil vapors present in the vadose zone of
impacted wells were measured using a RKI Eagle gas analyzer. The Eagle measures hydrocarbon,
oxygen, carbon dioxide, and methane concentrations. The relative presence of these gases can be
used as an estimate of the amount and type of biodegradation taking place in the subsurface.

Vapor samples were collected from the vadose zone in each of the five wells on site. Eagle gas
detector contains multiple detectors that measure Total Hydrocarbons, methane, oxygen, and
carbon dioxide. No hydrocarbons were detected in any of the wells, this is consistent with the
results of soil and groundwater analyses which reported little or no light hydrocarbons. Oxygen
content ranged from near normal, 20.8% in MW-1, to slightly depressed, 7.9% in MW-3, 15.9% in
MW-2, and 12.4 % in IN-1. Carbon dioxide content ranged from near normal, 0.4% in MW-1 to
significantly elevated in MW-3 (7.3%) and IN-1 (5.0%). The vapor survey field data is found on
the Field data sheets and attached in Appendix C and is summarized of Table 7.

Normal air composition is approximately 20.9% Oxygen and 0.03% carbon dioxide. The
depressed concentrations of oxygen and elevated concentrations of carbon dioxide in the soil gas is
consistent with relatively low levels of biodegradation and low levels of residual hydrocarbons.

10.0 CONCLUSIONS AND RECOMMENDATIONS

Based on the results of field screening, soil and groundwater analysis from this investigation, the
hydrocarbons observed in soil at the base of the tank excavation in 2004 and in the groundwater
from soil borings in 2005 has been reduced by natural attenuation processes over the last three
years. No TPH-g, MBTE, or TPH-mo was identified by this investigation in the soil or
groundwater. TPH-d was reported in the soil of only one well, IN-1, in soil underlying the UST
excavation at trace concentrations. The current investigation found TPH-bo, TPH-d, or TPH-mo
in wells MW-2 through IN-1 at or above standard reporting limits. In well MW-1, TPH-mo was
reported as ND<250. TPH-bo and TPH-d were reported at concentrations of 140 pg/L and 56
Mg/L, respectively. Subtracting the reported concentration of TPH-d (C10-23), from the
concentration of TPH-bo (C10+) gives an approximate concentration of residual fuels of 84
Mg/L.  These concentrations are below the Regional Water Quality control boards November
2007 ESLs (Table F-1a)

No remedial action is warranted as it appears that the site is essentially clean and is a candidate
to site closure.

AEI recommends continued groundwater monitoring on a quarterly basis. The next quarterly
monitoring event is tentatively scheduled for mid January 2008. If the results of groundwater
analysis at that time are consistent with the currently reported results, AEI will submit a formally
request site closure at that time.
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Table 1 Soil Analytical Data

Piazza, 20957 Baker Road, Castro Valley, CA

Sample Date TPH-g = TPH-d TPH-mo MTBE Benzene Toluene  Ethyl = Xylenes
ID benzene
mg/kg
8015 C 8021 B

IN-1-8.5 10/12/2007 <1.0 40! <5.0 <0.05 <0.005 <0.005 <0.005 <0.005
IN-1-10 10/12/2007 <1.0 511t <5.0 <0.05 <0.005 <0.005 <0.005 <0.005
IN-1-12 10/12/2007 <1.0 <1.0 <5.0 <0.05 <0.005 <0.005 <0.005 <0.005
MW-1-8.5 10/12/2007 <1.0 <1.0 <5.0 <0.05 <0.005 <0.005 <0.005 <0.005
MW-1-9 10/12/2007 <1.0 <1.0 <5.0 <0.05 <0.005 <0.005 <0.005 <0.005
MW-2-11.5 10/12/2007 <1.0 <1.0 <5.0 <0.05 <0.005 <0.005 <0.005 <0.005
MW-2-13.5 10/12/2007 <1.0 <1.0 <5.0 <0.05 <0.005 <0.005 <0.005 <0.005
MW-3-11  10/12/2007 <1.0 <1.0 <5.0 <0.05 <0.005 <0.005 <0.005 <0.005
MW-3-13  10/12/2007 <1.0 <1.0 <5.0 <0.05 <0.005 <0.005 <0.005 <0.005
MW-4-11  10/12/2007 <1.0 <1.0 <5.0 <0.05 <0.005 <0.005 <0.005 <0.005
MW-4-12  10/12/2007 <1.0 <1.0 <5.0 <0.05 <0.005 <0.005 <0.005 <0.005
MW-4-16  10/12/2007 <1.0 <1.0 <5.0 <0.05 <0.005 <0.005 <0.005 <0.005
SB1-115 5/18/2005 ND<1.0 ND<1.0 ND<5.0 ND<0.05 ND<0.005 ND<0.005 ND<0.005 ND<0.005
SB2-10 5/18/2005 ND<1.0 ND<1.0 ND<5.0 ND<0.05 ND<0.005 ND<0.005 ND<0.005 ND<0.005
SB3-7.5 5/18/2005 ND<1.0 ND<1.0 ND<5.0 ND<0.05 ND<0.005 ND<0.005 ND<0.005 ND<0.005
SB4-7.5 5/18/2005 ND<1.0 ND<1.0 ND<5.0 ND<0.05 ND<0.005 ND<0.005 ND<0.005 ND<0.005
SB5-7.5 5/18/2005 ND<1.0 ND<1.0 ND<5.0 ND<0.05 ND<0.005 ND<0.005 ND<0.005 ND<0.005
SB6-7.5 5/18/2005 ND<1.0 ND<1.0 ND<5.0 ND<0.05 ND<0.005 ND<0.005 ND<0.005 ND<0.005
SB7-8 5/18/2005 ND<1.0 ND<1.0 ND<5.0 ND<0.05 ND<0.005 ND<0.005 ND<0.005 ND<0.005
SB8-7.5 5/18/2005 ND<1.0 ND<1.0 ND<5.0 ND<0.05 ND<0.005 ND<0.005 ND<0.005 ND<0.005
TIW-EB8' 4/21/2004 160 4,900 -—-- ND<0.50 ND<0.05 ND<0.05 ND<0.05 ND<0.05
T1E-EBS8' 4/21/2004 190 10,000 -—-- ND<1.7 ND<0.17 ND<0.17 ND<0.17 8.4
T2W-EB8' 4/21/2004 1,400 2,400 -—-- ND<10 ND<1.0 ND<1.0 ND<1.0 ND<1.0
T2E-EBS8' 4/21/2004 460 1,400 -—-- ND<0.50 ND<0.05 ND<0.05 ND<0.05 0.25
Notes:

1 - Aged diesel ? is significant
Lead in excavation samples 6.1 mg/kg to 18 mg/kg, stockpile 22 mg/kg to 24 kmg/kg



Table 2

Groundwater Analytical Data
Piazza, 20957 Baker Road, Castro Valley, CA

Sample Date Depth to TPH-g TPH-d TPH-mo TPH-bo MTBE Benzene Toluene Ethyl- Xylenes
ID Water C6-C12 C10-C23 C18+ C10+ benzene
feet pg/L ug/L ug/L ug/L ug/L pg/L ug/L
EPA Method 8015 EPA Method 8021B
IN-1 10/18/07 10.89 ND<50 ND<50 ND<250 ND<100 ND<5.0 ND<0.5 ND<0.5 ND<0.5 ND<0.5

SB-1W 5/18/2005 8.75 ND<50 190+ 1,400 \ ND<5.0 ND<0.5 ND<0.5 ND<0.5 ND<0.5
MW-1 10/18/07 11.64 ND<50 56 ND<250 (86) ° 1402 ND<5.0 ND<0.5 ND<0.5 ND<0.5 ND<0.5
SB5-W 5/18/2005 11.60 ND<50 67012 1,400 ND<5.0 ND<0.5 ND<0.5 ND<0.5 ND<0.5
MW-2 10/18/07 11.74 ND<50 ND<50 ND<250 ND<100 ND<5.0 ND<0.5 ND<0.5 ND<0.5 ND<0.5
SB-2W  5/18/2005 9.20 7,300%* 23,000 "%*° 1,300 ND<50 ND<5.0 11 ND<5.0 27
MW-3 10/18/07 11.10 ND<50 ND<50 ND<250 ND<100 ND<5.0 ND<0.5 ND<0.5 ND<0.5 ND<0.5
SB6-W 5/18/2005 8.62 ND<50 16012 300 ND<5.0 ND<0.5 ND<0.5 ND<0.5 ND<0.5
MW-4 10/18/07 14.92 ND<50 ND<50 ND<250 ND<100 ND<5.0 ND<0.5 ND<0.5 ND<0.5 ND<0.5
SB-1W 5/18/2005 8.75 ND<50 19012 1,400 ND<5.0 ND<0.5 ND<0.5 ND<0.5 ND<0.5
SB-2W  5/18/2005 9.20 7,300%* 23,000 "%*° 1,300 ND<50 ND<5.0 11 ND<5.0 27
SB3-W 5/18/2005 8.56 ND<50 62 ND<250 ND<5.0 ND<0.5 ND<0.5 ND<0.5 ND<0.5
SB4-W 5/18/2005 9.60 ND<50 562 ND<250 ND<5.0 ND<0.5 ND<0.5 ND<0.5 ND<0.5
SB5-W 5/18/2005 11.60 ND<50 67012 1,400 ND<5.0 ND<0.5 ND<0.5 ND<0.5 ND<0.5
SB6-W 5/18/2005 8.62 ND<50 160 300 ND<5.0 ND<0.5 ND<0.5 ND<0.5 ND<0.5
SB7-W 5/18/2005 8.56 ND<50 ND<50 ND<250 ND<5.0 ND<0.5 ND<0.5 ND<0.5 ND<0.5
SB8-W 5/18/2005 8.70 ND<50 3202 480 ND<5.0 ND<0.5 ND<0.5 ND<0.5 ND<0.5

RWQCB ESLs** 100 100 100 5.0 1.0 40 30 20

Notes

Soil boring data from 2005 is paired with twin 2007 groundwater monitoring well data for comparison purposes.

BOLD = Current groundwater data 1 - oil range compounds are significant

TPH-g = total petroleum hydrocarbons as gasoline 2 = diesel range compounds are significant, no recognizable pattern

TPH-d = total petroleum hydrocarbons as diesel 3 = no recognizable pattern

TPH-mo = total petroleum hydrocarbons as motor oil 4 = lighter than water immiscible sheen/product is present

MTBE = methyl tert-butyl ether 5 = gasoline range compounds are significant

ug/L = micrograms per liter (parts per billion) 6 = value in parenthesis is approximate "residual fuel”, C10+ value minus TPH-d value

ft amsl = feet above mean sea level

ND = Not reported at or above the indicated method detection limit

** = RWQCB ESLs November 2007, TABLE F-1a. Groundwater Screening levels, Groundwater is a current or potential drinking water resource lof1l



Table 3 Groundwater Elevation Data
Piazza, 20957 Baker Road, Castro Valley, CA

Well ID Date Well Depth Groundwater Elevation
Elevation to Water Elevation Change

(ft amsl) (ft) (ft amsl) (ft)

IN-1 10/15/07 159.85 11.00 148.85
10/18/07 159.85 10.89 148.96 0.11
10/22/2007* 159.85 10.93 148.92 -0.04
11/06/07 159.85 11.20 148.65 -0.27

MW-1 10/15/07 159.62 14.30 145.32
10/18/07 159.62 11.64 147.98 2.66

10/22/07 159.62 10.86 148.76 0.78
11/06/07 159.62 10.95 148.67 -0.09

MW-2 10/15/07 160.00 13.28 146.72
10/18/07 160.00 11.74 148.26 1.54

10/22/07 160.00 11.32 148.68 0.42
11/06/07 160.00 11.35 148.65 -0.03

MW-3 10/15/07 159.79 11.01 148.78
10/18/07 159.79 11.10 148.69 -0.09

10/22/07 159.79 10.95 148.84 0.15

11/06/07 159.79 11.20 148.59 -0.25

MW-4 10/15/07 159.69 14.57 145.12
10/18/07 159.69 14.92 144.77 -0.35

10/22/07 159.69 14.65 145.04 0.27

10/22/07 Well loaded with fresh water- surged for 15 minutes- water level dropping slowly @ 4.0 feet bgs
11/06/07 159.69 8.00 151.69 6.65

Depth to water measured from the top of well casing
ft amsl = feet above mean sea level



Table 3a Groundwater Elevation and Gradient
Piazza, 20957 Baker Road, Castro Valley, CA

Event Date Average Water Water Table Hydraulic Gradient
Table Elevation Elevation Change Flow Direction
(ft amsl) (ft) (Ft/ft)

Develop wells 10/15/07 147.42 ---- variable

1 10/18/07 148.47 1.06 variable

Develop Vxe” MW= 10i22107 148.80 0.33 variable

-—-- 11/06/07 148.64 -0.16 0.002/SSE

Notes

* = average groundwater elevation of wells, IN-1, MW-1 through MW-3, Well MW-4 has no apparent permeability below 8
feet bgs.



Table 4: Well Construction Details
Piazza, 20957 Baker Road, Castro Valley, CA

Well Date Top of Topof Depth To Casing Total Total Borehole | Casing = Screened Slot Filter Filter  Bentonite Grout
ID Installed = casing Well Water | Material  Depth Depth | Diameter Diameter Interval Size Pack Pack Interval | Interval
Box 10/18/07 Boring Well Interval Sand
(feet) (feet) (feet) (feet) (feet) (feet) (inches) | (inches) (feet) (inches) (feet) (feet) (feet) (feet)

IN-1 10/12/07 | 160.12 159.85 140.87 PVC 16.5 16.5 81/4 2.0 6.5-16.5 0.020 6.0-16.5 2112 5.0-5.5 .05-5.0
MW-1 | 10/12/07 | 159.84 159.62 11.64 PVC 16.5 16.5 81/4 2.0 6.5-16.5 0.020 6.0-16.5 2112 5.0-6.5 .05-5.0
MW-2 | 10/12/07 | 160.30 160.00 11.74 PVC 16.5 16.5 81/4 2.0 6.5-16.5 0.020 6.0-16.5 2112 5.0-6.5 .05-5.0
MW-3 | 10/12/07  160.04 159.79 11.1 PVC 16.5 16.5 8 1/4 2.0 6.5-16.5 0.020 6.0-16.5 2/12 5.0-6.5 .05-5.0
MW-4 | 10/12/07  159.95 159.69 14.92 PVC 16.5 16.5 81/4 2.0 6.5-16.5 0.020 6.0-16.5 2112 5.0-6.5 .05-5.0




Table 5

Soil Analytical Data - Metals and Misc.
Piazza, 20957 Baker Road, Castro Valley, CA

Sample ID
Analyte IN-1-8.5 MW-2-11.5
mg/kg mag/kg
Antimony 0.51 0.60
Arsenic 44 5.3
Barium 73 80
Beryllium <0.5 <0.5
Cadmium <0.25 <0.25
Chromium (Total) 22 22
Chromium VI <0.8 <0.2
Cobalt 43 11
Copper 11 14
Lead 4 7.4
Mercury <0.05 <0.012
Molybdenum <0.5 <0.5
Nickel 18 27
Selenium <0.5 <0.5
Silver <0.5 <0.5
Thallium <0.5 <0.5
Vanadium 26 34
Zinc 26 39
COD 2400 1800
pH 737 @24.1C 5.86 @ 23.8C

Sampled 10/12/07

mg/kg = micrograms per kilogram



Table 6 Groundwater Analytical Data - Metals
Piazza, 20957 Baker Road, Castro Valley, CA
Sample ID
Analyte MW-2 MW-3
po/L pg/L
Antimony 0.72 <0.5
Arsenic 2.3 0.82
Barium 300 360
Beryllium <0.5 <0.5
Cadmium <0.25 <0.25
Chromium (Total) 0.57 0.55
Chromium VI <0.2 <0.2
Cobalt <0.2 <0.5
Copper 2.00 13
Lead <0.5 <0.5
Mercury 0.017 <0.012
Molybdenum 4.7 0.70
Nickel 1.6 2.0
Selenium 1.9 1.4
Silver <0.19 <0.19
Thallium <0.5 <0.5
Vanadium 2.1 1.3
Zinc 180 190

Sampled 10/18/07

ug/L = micrograms per kilogram




Table 7

Soil Vapor Data
Piazza, 20957 Baker Road, Castro Valley, CA

Sample Date DTW Hydrocarbons Methane Oxygen Carbon
Dioxide
ID Percent (%)
RKI Eagle Gas Detector
MW-1 10/18/2007 11.64 0.0 0.0 20.8 0.4
MW-2 10/18/2007 11.74 0.0 0.0 15.9 2.9
MW-3 10/18/2007 11.1 0.0 0.0 7.9 7.3
MW-4 10/18/2007 14.92 0.0 0.0 19.0 1.3
IN-1 10/18/2007 10.89 0.0 0.0 12.4 5.0



APPENDIX A

Well Permits



Alameda County Public Works Agency - Water Resources Well Permit

399 Elmhurst Street
Hayward, CA 94544-1395
Telephone: (510)670-6633 Fax:(510)782-1939

Application Approved on: 08/31/2007 By jamesy Permit Numbers: W2007-0964 to W2007-0968

Permits Valid from 10/05/2007 to 10/09/2007
Application Id: 1188588659887 City of Project Site:Castro Valley
Site Location: 20957 Baker Road
Project Start Date: 09/11/2007 Completion Date:09/11/2007
Extension Start Date: 10/05/2007 Extension End Date: 10/09/2007
Extension Count: 1 Extended By: vickyhl
Applicant: AEI Consultants - Robert Flory Phone: 925-944-2899
2500 Camino Diablo, Walnut Creek, CA 94597
Property Owner: Nat Piazza Phone: 925-828-1577
7613 Peppertree Road, Dublin, CA 94568
Client: ** same as Property Owner **
Contact: Robert Flory Phone: 925-944-2899
Cell: 925-457-7517
Total Due: $1500.00
Receipt Number: WR2007-0389 Total Amount Paid: $1500.00
Payer Name : Peter J Mcintyre Paid By: VISA PAID IN FULL
Works Requesting Permits:
Well Construction-Monitoring-Monitoring - 5 Wells
Driller: HEW Dirilling - Lic #: 384167 - Method: hstem Work Total: $1500.00
Specifications
Permit # Issued Date Expire Date Owner Well Hole Diam. Casing Seal Depth Max. Depth
Id Diam.
W2007- 08/31/2007 12/10/2007 MW-1 8.25in. 2.00in. 7.00 ft 20.00 ft
0964
W2007- 08/31/2007 12/10/2007 MW-2 8.25in. 2.00in. 7.00 ft 20.00 ft
0965
W2007- 08/31/2007 12/10/2007 MW-3 8.25in. 2.00in. 7.00 ft 20.00 ft
0966
W2007- 08/31/2007 12/10/2007 MW-4 8.25in. 2.00in. 7.00 ft 20.00 ft
0967
W2007- 08/31/2007 12/10/2007 MW-5 8.25in. 2.00in. 7.00 ft 20.00 ft
0968

Specific Work Permit Conditions

1. Permittee shall assume entire responsibility for all activities and uses under this permit and shall indemnify, defend
and save the Alameda County Public Works Agency, its officers, agents, and employees free and harmless from any and
all expense, cost, liability in connection with or resulting from the exercise of this Permit including, but not limited to,
properly damage, personal injury and wrongful death.

2. Permitte, permittee's contractors, consultants or agents shall be responsible to assure that all material or waters
generated during drilling, boring destruction, and/or other activities associated with this Permit will be safely handled,
properly managed, and disposed of according to all applicable federal, state, and local statutes regulating such. In no
case shall these materials and/or waters be allowed to enter, or potentially enter, on or off-site storm sewers, dry wells, or
waterways or be allowed to move off the property where work is being completed.

3. Prior to any drilling activities, it shall be the applicant's responsibility to contact and coordinate an Underground
Service Alert (USA), obtain encroachment permit(s), excavation permit(s) or any other permits or agreements required



Alameda County Public Works Agency - Water Resources Well Permit

for that Federal, State, County or City, and follow all City or County Ordinances. No work shall begin until all the permits
and requirements have been approved or obtained. It shall also be the applicants responsibilities to provide to the Cities
or to Alameda County an Traffic Safety Plan for any lane closures or detours planned. No work shall begin until all the
permits and requirements have been approved or obtained.

4. Compliance with the well-sealing specifications shall not exempt the well-sealing contractor from complying with
appropriate State reporting-requirements related to well construction or destruction (Sections 13750 through 13755
(Division 7, Chapter 10, Article 3) of the California Water Code). Contractor must complete State DWR Form 188 and
mail original to the Alameda County Public Works Agency, Water Resources Section, within 60 days. Including permit
number and site map.

5. Applicant shall contact Vicky Hamlin for an inspection time at 510-670-5443 or email to vickyh@acpwa.org at least five
(5) working days prior to starting, once the permit has been approved. Confirm the scheduled date(s) at least 24 hours
prior to drilling.

6. Wells shall have a Christy box or similar structure with a locking cap or cover. Well(s) shall be kept locked at all times.
Well(s) that become damaged by traffic or construction shall be repaired in a timely manner or destroyed immediately
(through permit process). No well(s) shall be left in a manner to act as a conduit at any time.

7. Minimum surface seal thickness is two inches of cement grout placed by tremie

8. Minimum seal (Neat Cement seal) depth for monitoring wells is 5 feet below ground surface(BGS) or the maximum
depth practicable or 20 feet.

9. Copy of approved drilling permit must be on site at all times. Failure to present or show proof of the approved permit
application on site shall result in a fine of $500.00.




Scheduling Work/Inspections:

Alameda County Public Works Agency (ACPWA), Water Resources Section requires scheduling and
inspection of permitted work. All drilling activities must be scheduled in advance. Availability of inspections
will vary from week to week and will come on a first come, first served bases. To ensure inspection
availability on your desired or driller scheduled date, the following procedures are required:

Please contact James Yoo at 510-670-6633 to schedule the inspection date and time (You must have
drilling permit approved prior to scheduling).

Schedule the work as far in advance as possible (at least 5 days in advance); and confirm the scheduled
drilling date(s) at least 24 hours prior to drilling.

Once the work has been scheduled, an ACPWA Inspector will coordinate the inspection requirements as
well as how the Inspector can be reached if they are not at the site when Inspection is required. Expect for
special circumstances given, all work will require the inspection to be conducted during the working hours of
8:30am to 2:30pm., Monday to Friday, excluding holidays.

Request for Permit Extension:

Permits are only valid from the start date to the completion date as stated on the drilling permit application
and Conditions of Approval. To request an extension of a drilling permit application, applicants must request
in writing prior to the completion date as set forth in the Conditions of Approval of the drilling permit
application. Please send fax or email to Water Resources Section, Fax 510-782-1939 or email at
wells@acpwa.org. There are no additional fees for permit extensions or for re-scheduling inspection dates.
You may not extend your drilling permit dates beyond 90 days from the approval date of the permit
application. NO refunds shall be given back after 90 days and the permit shall be deemed voided.

Cancel a Drilling Permit:

Applicants may cancel a drilling permit only in writing by mail, fax or email to Water Resources Section, Fax
510-782-1939 or email at wells@acpwa.org. If you do not cancel your drilling permit application before the
drilling completion date or notify in writing within 90 days, Alameda County Public Works Agency, Water
Resources Section may void the permit and No refunds may be given back.

Refunds/Service Charge:
A service charge of $25.00 dollars for the first check returned and $35.00 dollars for each subsequent check
returned.

Applicants who cancel a drilling permit application before we issue the approved permit(s), will receive a
FULL refund (at any amount) and will be mailed back within two weeks.

Applicants who cancel a drilling permit application after a permit has been issued will then be charged a
service fee of $50.00 (fifty Dollars).

To collect the remaining funds will be determined by the amount of the refund to be refunded (see process
below).

Board of Supervisors Minute Order, File No. 9763, dated January 9, 1996, gives blanket authority to the
Auditor-Controller to process claims, from all County departments for the refund of fees which do not exceed
$500 (Five Hundred Dollars)(with the exception of the County Clerk whose limit is $1,500).

Refunds over the amounts must be authorized by the Board of Supervisors Minute Order, File No. 9763
require specific approval by the Board of Supervisors. The forms to request for refunds under $500.00 (Five
Hundred Dollars) are available at this office or any County Offices. If the amount is exceeded, a Board letter
and Minute Order must accompany the claim. Applicant shall fill out the request form and the County Fiscal
department will process the request.

Enforcement

Penalty. Any person who does any work for which a permit is required by this chapter and who fails to obtain
a permit shall be guilty of a misdemeanor punishable by fine not exceeding Five Hundred Dollars ($500.00)
or by imprisonment not exceeding six months, or by both such fine and imprisonment, and such person shall
be deemed guilty of a separate offense for each and every day or portion thereof during which any such



APPENDIX B

Boring/Well Logs



Project: Piazza

Project Location: 20957 Baker Road, Castro Valley, CA

Project Number: 273928

Log of Boring MW-1
Sheet 1 of 1

Bﬁlﬁ(j) October 12, 2007 Logged By Leah Levine-Goldberg Checked By Robert F. Flory, PG
Drilling Drill Bit . Total Depth

Methog Hollow Stem Auger SizelType 8 1/4inch of Borehole 16-5 feet bgs

Drill Rig Drilling - .

Type CME-75 Contractor HEW Dirilling Surface Elevation 159.84 feet MSL
Groundwater Level Sampling

and Date Measured 14.75 feet ATD

Method(s) ModCal

Permit# W2007-0964

X:\PROJECTS\CHARACTERIZATION & REMEDIATION\CHARACTERIZATION\273928 WI (Piazza) Castro Valley - (RFF)\Investigation\Graphics\Wells MW-1 IN-1.bgs [augerwell 20.tpl]

Borehole . .
Backfil Well Completion Location
s -
o N a o
5| S g € g £
|- o2 0 > — -8 o
e op £g8 b I 3 S
£l a 2.9 Snhad %) g 14 -
5|5 &5 05 | € oE| 3 REMARKS AND
alp| oz et 5| 6 MATERIAL 3| = OTHER TESTS
0 DESCRIPTION
Asphalt Asphalt 2", base rock 4" TOC 159.62 ft
CL Clay, black 10YR 2/1, firm, stiff, moist
N 7 MW-1 is a twin to boring
5 (SB-5)
< Blank 2" diameter
%3 schedule 40 PVC
CL Silty Clay, dark yellowish brown 10YR3/4 with very dark brown mottling
10YR 2/2 + Neat cement grout
5 — 3/8" bentonite pellets
MW-1-5 5/717 <1
SM-ML{ Clayey Silt - Silty Sand, dark yellowish brown 10YR3/4 with some 10YR
4/6 mottling, firm,slighly moist
SM Sand, yellowish brown 10YR 4/6, very fine grained, clayey, firm -
moderately firm, friable, very moist
MW-1-8 4/6/7 <1
10 - - - - -
SP Sand, yellowish brown 10YR 4/6, very fine grained - coarse grained, firm,
wet ?
MW-1-10 5/7/10 <1
MWW-1-12 516413 - - - - £
CL Gravelly Clay - Silty Clay, olive - olive brown 5y 4/4 - 2.5 4/4, firm - hard, |
slightly moist - (saprolite)
Claystone Silty Claystone, light olive brown 2.5Y 4/4, firm - hard, indurated (ATD) ¥—
15— —
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Project: Piazza

Project Location: 20957 Baker Road, Castro Valley, CA

Project Number: 273928

Log of Boring MW-2
Sheet 1 of 1

Bﬁlﬁ(j) October 12, 2007 Logged By Leah Levine-Goldberg Checked By Robert F. Flory, PG
Drilling Drill Bit . Total Depth

Methog Hollow Stem Auger SizelType 8 1/4inch of Borehole 18 feet bgs

Drill Rig Drilling .

Type CME-75 Contractor HEW DRILLING Surface Elevation 160.3 feet
Groundwater Level Sampling

and Date Measured 13.7 feet ATD

Method(s) ModCal

Permit# \W2007-0965

Borehole

Backfil Well Completion

Location

Sample Type
Ele
er

Sampling
Resistance,
blows/foot

T Depth, feet
Sam
Num

USCS Symbol

MATERIAL
DESCRIPTION

REMARKS AND
OTHER TESTS

PID Reading,

ppm
Well Log

(]
O

% % Graphic Log

Clayey Gravel, black - dark yellow brown 10YR 2/1 - 3/4, firm, dry (FILL?)

TOC 160 ft

<3

%

K
XK
%6%a%% %"

%!

KK
050088
Ye%e%%

CL

Silty Clay, black 10YR 2/1, firm, moist

1929
3K

XX

3%
%
%%

CQKRKIKIKRELIKRIKRKKKY

XX
oY%
e

5
3
%

IRKIRK

%S
%!

jrasiees

25
%!

XX

+ Neat cement grout

CRIITXIK >
88853

X

MW-2-5 3/3/5

MW-2-8 7114117

ML

becoming sandy downward

Clayey Silt, light olive brown 2.5Y 5/6, moderately firm, moist

R
SRR
se%e%%

PO
RS
16%%%

Well twin to boring SB-2

10

MW-2-11.5 5/6/7

SM

Silty Sand, light olive brown 2.5Y 5/6, clayey, moderately firm, moist,

# 2/12 Monterey sand

MW-2-12 6/7/10

SP

becoming wet downward.

Silty Sand, dark greenish gray 10GY 4/1, moderately firm, very moist,

(ATD) =

15

MW-2-15 9/14/25

CL

firm, slightly moist (saprolite)

Sandy Gravelly Clay, olive brown - dark grayish brown 2.5Y 4/4 - 4/2,

Claystone

indurated

Sandy Gravelly Claystone, light olive brown 2.5Y 4/4, firm - hard,




Project: Piazza

Project Location: 20957 Baker Road, Castro Valley, CA

Project Number: 273928

Log of Boring MW-3
Sheet 1 of 1

Date(s)

Driled October 12, 2007 Logged By Leah Levine-Goldberg Checked By Robert F. Flory, PG
Drilling Drill Bit . Total Depth

Methog Hollow Stem Auger SizelType 8 1/4inch of Borehole 16-5 feet bgs

%rllgl)leng CME-75 gglriltr:gctor HEW Drilling Surface Elevation 160.04 feet MSL

Groundwater Level
and Date Measured 13.3 feet ATD

Sampling
Method(s) ModCal

Permit# \W2007-0966

Borehole

X:\PROJECTS\CHARACTERIZATION & REMEDIATION\CHARACTERIZATION\273928 WI (Piazza) Castro Valley - (RFF)\Investigation\Graphics\Wells MW-1 IN-1.bgs [augerwell 20.tpl]

Backfil Well Completion Location
s -
) a =
Q - (=]
@ 8= £ 1 <
3 e = o020 > | b= o
Sle| oz £g8 g g 8 g
£l a [s¥e] SR RY) o
Sl E| EE Eos 91 & oE|l 3 REMARKS AND
alp| oz et > 0 MATERIAL s = OTHER TESTS
0 DESCRIPTION
Asphalt Asphalt TOC 159.79 ft
Clayey Gravel, gray, FILL
CL Clay, black 10YR 2/1, soft, moist
< Blank 2" diameter
%3 schedule 40 PVC
. " N - + Neat cement grout
CL Silty Clay, dark yellowish brown 10YR3/4 with very dark brown mottling
— — 10YR 2/2 —
5 - - - - 3/8" bentonite pellets
CL-ML Sandy Silty Clay - Clayey Silt, dark yellowish brown 10YR3/4 with some
10YR 4/6 mottling, firm, moist
MW-3-5 3/5/5 <1
SM Silty Sand, dark brown 10YR 5/8, very fine grained, slightly clayey, firm -
moderately firm, friable, moist
MW-3-8 3/7/11 <1
10 — —
MW-3-10 6/7/8 <1
SP Sandy Gravel, yellowish brown 10YR 5/4, well graded, moderately firm,
W moist
| Gravelly Sand, yellowish brown 10YR 5/4, well graded, moderately firm, |
wet.
MW-3-12 7/11/14 <1
(ATD)Z |
GC-CLi5 Clayey Gravel - Gravelly Clay, olive gray - olive 4/2 - 5/3, firm, wet,
| (icé | (saprolite) |
]
0w
%7
15— f’f - _
Dg
Uo
i 5 | _
oz
Bottom of Boring at 16.5 feet bgs
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Project: Piazza

Project Location: 20957 Baker Road, Castro Valley, CA

Project Number: 273928

Log of Boring MW-4
Sheet 1 of 1

Bﬁltf;(j) October 12, 2007 Logged By Leah Levine-Goldberg Checked By Robert F. Flory, P.G
Drilling Drill Bit . Total Depth

Methog Hollow Stem Auger SizelType 8 1/4inch of Borehole 16-5 feet bgs

Drill Rig Drilling - .

Type CME-75 Contractor HEW Dirilling Surface Elevation 159.95 feet MSL
Groundwater Level Sampling

and Date Measured 15.4 feet ATD

Method(s) ModCal

Permit# W2007-0967

Borehole

Backfil Well Completion

Location

Sample Type
Ele
er

Sampling
Resistance,
blows/foot

? Depth, feet
Sam
Num

USCS Symbol

Graphic Log

MATERIAL
DESCRIPTION

REMARKS AND
OTHER TESTS

PID Reading,

ppm
Well Log

Asphalt

TOC 159.69 ft

GC

Clayey Gravel, gray, FILL

N

<3

%

K
XK
%6%a%% %"

%!

KK
050088
Ye%e%%

CL

Clay, Black 10YR 2/1

1929
3K

XX

3%
%
%%

CQKRKIKIKRELIKRIKRKKKY

XX
oY%
e

< Blank 2" diameter
%3 schedule 40 PVC

5
3
%

IRKIRK

%S
%!

jrasiees

o
X

XX

+ Neat cement grout

|
RLBRIRRK
K
%%

X
XK

0o
2
KK

ITIEIRXKS
X KKK

X

PO
RS
16%%%

MW-4-6 5/8/9

CL

Sandy Silty Clay, dark brown, 10YR 3/6, moist , firm

MW-4-8 5/7/10

10

SC

moderately firm, moist

Clayey Silty Sand, dark olive brown - light olive brown 2.5Y 3/3 - 5/6,

MW-4-11 3/8/11

MW-4-12 6/8/12

15

CL

— siltstone clasts, firm, moist

Gravelly Clay, light brownish gray, weathered claystone with green

(ATD) ¥

MW-4-16 5/7/10

Claystone

— clasts, firm, moist

Silty Claystone, grayish brown 2.5Y 5/2, saprolitic with purplish black

Bottom of Boring at 16.5 feet bgs
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Project: Piazza

Project Location: 20957 Baker Road, Castro Valley, CA

Project Number: 273928

Log of Boring IN-1
Sheet 1 of 1

Bﬁlﬁ(j) October 12, 2007 Logged By Leah Levine-Goldberg Checked By Robert F. Flory, P.G
Drilling Drill Bit . Total Depth

Methog Hollow Stem Auger SizelType 8 1/4inch of Borehole 16-5 feet bgs

Drill Rig Drilling - .

Type CME-75 Contractor HEW Dirilling Surface Elevation 160.12 feet MSL
Groundwater Level Sampling

and Date Measured 11.3 feet ATD

Method(s) ModCal

Permit# \W2007-0968

Borehole

Backfil Well Completion

Location

Sample Type
Ele
er

Sampling
Resistance,
blows/foot

? Depth, feet
Sam
Num

USCS Symbol

Graphic Log

MATERIAL
DESCRIPTION

REMARKS AND
OTHER TESTS

PID Reading,

ppm
Well Log

[}
=

Gravel, light greenish gray, clayey, FILL

TOC 159.85 ft

<3

%

K
XK
%6%a%% %"

%!

KK
S
%%

XXX
XK
RS

3%
RIS
0%e%%% %%

CQKRKIKIKRELIKRIKRKKKY

XX
oY%
e

< Blank 2" diameter
%3 schedule 40 PVC

5
3
%

IRKIRK

%S
%!

jrasiees

25
%!

XX

+ Neat cement grout

|
RLBRIRRK
K
%%

X
XK

0o
2
KK

ITIEIRXKS
X KKK

X

PO
RS
16%%%

3/8" bentonite pellets

0.010 factory slotted
schedule 40 PVC
casing

IN-1-8 6/8/8

SM

Clayey Slity Sand, dark yellowish brown 10YR 4/6, soft, firable, moist <1

# 2/12 Monterey sand

10

IN-1-10

IN-1-12 7/14/120

SP

Gravelly Silty Sand, dark reddish gray 7.5YR 4/4, soft, wet

<1

(ATD) ;Lﬁ

Claystone

Claystone, dark grayish brown 10YR 3/2, hard

Bottom of Boring at 16.5 feet bgs




APPENDIX C

Groundwater Monitoring Well
Field Sampling Forms



AEI CONSULTANTS

GROUNDWATER MONITORING WELL FIELD SAMPLING FORM

Monitoring Well Number: MW-1
Project Name: Nat Piazza Date of Sampling:| 10/18/2007
Job Number: 273928 Name of Sampler: R. Bartlett
Project Address:| 20957 Baker Road, Castro valley, California
MONITORING WELL DATA
Well Casing Diameter (2"/47/6") ‘ 2
Wellhead Condition OK
Elevation of Top of Casing (feet above msl) 159.84
Depth of Well 16.50
Depth to Water (from top of casing) 11.64
Water Elevation (feet above msl) 148.20
Well Volumes Purged Micropurged
Actual Volume Purged (liters) 2.0
Appearance of Purge Water Clear
Free Product Present? No Thickness (ft):‘ -—--
GROUNDWATER SAMPLES

Number of Samples/Container Size 3-40 ml VOA, 1 1-liter Amber, 2 - 500 ml Poly

Time Vol Removed | Temperature H Conductivity DO ORP Comments

(iter) (deg C) P (uS/cm) (mglL) (meV)

11.49 0.5 22.03 7.40 2340 6.03 28.3

11.53 1.0 22.38 7.35 2170 6.30 28.4

11.56 15 22.52 7.34 2134 6.44 26.9

11.58 2.0 22.60 7.34 2095 6.59 26.8
Eagle readings HC CH4 02 COo2

0.0 0.0 20.8 0.4

COMMENTS (i.e., sample odor, well recharge time & percent, etc.)

Purge water clear with no odor




AEI CONSULTANTS

GROUNDWATER MONITORING WELL FIELD SAMPLING FORM

Monitoring Well Number: MW-2
Project Name: Nat Piazza Date of Sampling:| 10/18/2007
Job Number: 273928 Name of Sampler: R. Bartlett
Project Address:| 20957 Baker Road, Castro valley, California
MONITORING WELL DATA
Well Casing Diameter (2"/47/6") ‘ 2
Wellhead Condition OK
Elevation of Top of Casing (feet above msl) 160.30
Depth of Well 16.50
Depth to Water (from top of casing) 1174.00
Water Elevation (feet above msl) -1013.70
Well Volumes Purged Micropurged
Actual Volume Purged (liters) 2.0
Appearance of Purge Water Clear
Free Product Present? No Thickness (ft):‘ -—--
GROUNDWATER SAMPLES

Number of Samples/Container Size 3-40 ml VOA, 1 1-liter Amber

Time Vol Removed | Temperature H Conductivity DO ORP Comments

(iter) (deg C) P (uS/cm) (mglL) (meV)

1153 0.5 23.14 7.48 1488 5.09 51.6

1156 1.0 22.83 7.33 1765 471 54.6

1159 15 22.81 7.30 2133 4.74 54.3

1202 2.0 22.77 7.32 2190 4.87 53.7

Eagle readings HC CH4 02 CO2
0.0 0.0 15.9 29

COMMENTS (i.e., sample odor, well recharge time & percent, etc.)

Purge water clear with no odor




AEI CONSULTANTS

GROUNDWATER MONITORING WELL FIELD SAMPLING FORM

Monitoring Well Number: MW-3
Project Name: Nat Piazza Date of Sampling:| 10/18/2007
Job Number: 273928 Name of Sampler: R. Bartlett
Project Address:| 20957 Baker Road, Castro valley, California
MONITORING WELL DATA
Well Casing Diameter (2"/47/6") ‘ 2
Wellhead Condition OK
Elevation of Top of Casing (feet above msl) 160.04
Depth of Well 16.50
Depth to Water (from top of casing) 11.10
Water Elevation (feet above msl) 148.94
Well Volumes Purged Micropurged
Actual Volume Purged (liters) 2.0
Appearance of Purge Water Clear
Free Product Present? No Thickness (ft):‘ -—--
GROUNDWATER SAMPLES

Number of Samples/Container Size 3-40 ml VOA, 1 1-liter Amber, 2 - 500 ml Poly

Time Vol Removed | Temperature H Conductivity DO ORP Comments

(iter) (deg C) P (uS/cm) (mglL) (meV)

1051 0.5 20.34 6.72 829 3.31 109.7

1053 1.0 20.72 6.85 805 2.83 89.4

1055 15 20.87 6.88 783 2.92 86.2

1057 2.0 20.98 6.89 740 3.13 83.1

Eagle readings HC CH4 02 CO2
0.0 0.0 7.9 7.3

COMMENTS (i.e., sample odor, well recharge ti

me & percent, etc.)

Purge water clear with no odor




AEI CONSULTANTS

GROUNDWATER MONITORING WELL FIELD SAMPLING FORM

Monitoring Well Number: MW-4
Project Name: Nat Piazza Date of Sampling:| 10/18/2007
Job Number: 273928 Name of Sampler: R. Bartlett
Project Address:| 20957 Baker Road, Castro valley, California
MONITORING WELL DATA
Well Casing Diameter (2"/47/6") ‘ 2
Wellhead Condition OK
Elevation of Top of Casing (feet above msl) 159.95
Depth of Well 16.50
Depth to Water (from top of casing) 14.92
Water Elevation (feet above msl) 145.03
Well Volumes Purged Micropurged
Actual Volume Purged (liters) 2.0
Appearance of Purge Water Clear
Free Product Present? No Thickness (ft):‘ -—--
GROUNDWATER SAMPLES

Number of Samples/Container Size 3-40 ml VOA, 1 1-liter Amber, 2 - 500 ml Poly

Time Vol Removed | Temperature H Conductivity DO ORP Comments

(iter) (deg C) P (uS/cm) (mglL) (meV)

1126 0.5 19.67 7.09 2709 5.10 85.8

1128 1.0 20.02 7.24 2246 5.70 50.0

1130 15 20.24 7.33 1721 6.87 47.6

1132 2.0 20.30 7.30 1936 6.65 46.4
Eagle readings HC CH4 02 CO2

0.0 0.0 19.0 1.3

COMMENTS (i.e., sample odor, well recharge time & percent, etc.)

Well went dry @ 11:32, sampled A 11:36

Purge water clear with no odor




AEI CON

SULTANTS

GROUNDWATER MONITORING WELL FIELD SAMPLING FORM

Monitoring Well Number: IN-1
Project Name: Nat Piazza Date of Sampling:| 10/18/2007
Job Number: 273928 Name of Sampler: R. Bartlett
Project Address:| 20957 Baker Road, Castro valley, California
MONITORING WELL DATA
Well Casing Diameter (2"/47/6") ‘ 2
Wellhead Condition OK
Elevation of Top of Casing (feet above msl) 160.12
Depth of Well 16.50
Depth to Water (from top of casing) 10.89
Water Elevation (feet above msl) 149.23
Well Volumes Purged Micropurged
Actual Volume Purged (liters) 2.0
Appearance of Purge Water Clear
Free Product Present? No Thickness (ft):‘ -—--
GROUNDWATER SAMPLES

Number of Samples/Container Size 3-40 ml VOA, 1 1-liter Amber, 2 - 500 ml Poly

Time Vol Removed | Temperature H Conductivity DO ORP Comments

(iter) (deg C) P (uS/cm) (mglL) (meV)

1221 0.5 22.80 7.54 856 2.47 50.9

1223 0.1 22.82 7.11 793 2.33 55.8

1225 0.5 22.67 7.02 792 2.28 57.4

1228 0.2 22.73 6.88 731 2.47 61.5

Eagle readings HC CH4 02 CO2
0.0 0.0 12.4 5.0

COMMENTS (i.e., sample odor, well recharge time & percent, etc.)

Purge water clear with no odor, becoming brown & purging dry @ 2 liters.




APPENDIX D

Laboratory Analyses
With
Chain of Custody Documentation



1534 Willow Pass Road, Pittsburg, CA 94565-1701

M Ccampbe” Analvtlcal’ I nc. Web: www.mccampbell.com  E-mail: main@mccampbell.com

"When Oualitv Counts” Telephone: 877-252-9262  Fax: 925-252-9269

AEI Consultants Client Project ID: #273928; Piazza Date Sampled: 10/12/07

2500 Camino Diablo, Ste. #200 Date Received:  10/15/07

Client Contact: Robert Flory Date Reported:  10/22/07
Walnut Creek, CA 94597

Client P.O.: Date Completed:  10/22/07

WorkOrder: 0710502
October 22, 2007

Dear Robert:

Enclosed are:

1). theresultsof 12 analyzed samplesfrom your #273928; Piazza project,
2). aQC report for the above samples

3). acopy of the chain of custody, and

4). abill for analytical services.

All analyses were completed satisfactorily and all QC samples were found to be within our control limits.
If you have any questions please contact me. McCampbell Analytical Laboratories strives for excellence

in quality, service and cost. Thank you for your business and | look forward to working with you again.

AngelaRydelius, Lab Manager










McCampbell Analytical, Inc

1534 Willow Pass Rd
Pittsburg, CA 94565-1701
(925) 252-9262

Report to:
Robert Flory
AEI Consultants
2500 Camino Diablo, Ste. #200

TEL:

Email:

EDF

rflory@aeiconsultants.com

(925) 283-6000 FAX: (925) 944-2895

ProjectNo: #273928; Piazza

CHAIN-OF-CUSTODY RECORD Fooe Lol
WorkOrder: 0710502 ClientID: AEL
[] Excel [ Fax V] Emai [JHardCopy  [] ThirdParty
Bill to: Requested TAT: 5 days

Denise Mockel
AEI Consultants

2500 Camino Diablo, Ste. #200 Date Received: 10/15/2007

Walnut Creek, CA 94597 PO: Walnut Creek, CA 94597 Date Printed: 10/17/2007
dmockel@aeiconsultants.com
Requested Tests (See legend below)
Sample ID ClientSampID Matrix ~ CollectionDate Hold| 1 | 2 [ 3 | 4 | 5 [ 6 | 7 8 | 9 |10 | 11 [ 12
0710502-003 MW3-11 Soil 10/12/2007 O A A A
0710502-004 MW3-13 Soil 10/12/2007 O A A
0710502-006 MW4-11 Soil 10/12/2007 O A A
0710502-007 MW4-12 Soil 10/12/2007 O A A
0710502-008 MW4-16 Soil 10/12/2007 O A A
0710502-010 MW1-8.5 Soil 10/12/2007 O A A
0710502-011 MW1-9 Soil 10/12/2007 O A A
0710502-014 IN-1-8.5 Soil 10/12/2007 Of a A A A
0710502-015 IN-1-10 Soil 10/12/2007 O A A
0710502-016 IN-1-12 Soil 10/12/2007 O A A
0710502-018 MW2-11.5 Soil 10/12/2007 Of a A A A
0710502-019 MW2-13.5 Soil 10/12/2007 O A A
Test Legend:
[1] 218 6m S | [2] CAM17MS S [3] G-MBTEX_S | [4] PREDF REPORT | [5 ] TPH(DMO) S
Le | | L7 | L8| | Lo | | lLof
[11] | [12]

The following SampIDs: 014A, 018A contain testgroup.

Comments.

Prepared by: AnaVenegas

Joanne no longer with AEI; invoices to dmockel @aei consultants.com

NOTE: Samples are discarded 60 days after results are reported unless other arrangements are made. Hazardous samples will be returned to client or disposed of at client expense.



M CC am Dbel I A nal Vt | Cal I nC 1534 Willow Pass Road, Pittsburg, CA 94565-1701

Web: www.mccampbell.com  E-mail: main@mccampbell.com
"When Oualitv Counts" Telephone: 877-252-9262  Fax: 925-252-9269

Sample Receipt Checklist

Client Name: AEI Consultants Date and Time Received:  10/15/07 4:31:29 PM
Project Name: #273928; Piazza Checklist completed and reviewed by:  Ana Venegas
WorkOrder N°: 0710502 Matrix  Soail Carrier: Client Drop-In

Chain of Custody (COC) Information

Chain of custody present? Yes No [
Chain of custody signed when relinquished and received?  Yes No [
Chain of custody agrees with sample labels? Yes No [
Sample IDs noted by Client on COC? Yes No [
Date and Time of collection noted by Client on COC? Yes No [
Sampler's name noted on COC? Yes No [

Sample Receipt Information

Custody seals intact on shipping container/cooler? ves [l No [ NA
Shipping container/cooler in good condition? Yes No [
Samples in proper containers/bottles? Yes No [
Sample containers intact? Yes No [
Sufficient sample volume for indicated test? Yes No [

Sample Preservation and Hold Time (HT) Information

All samples received within holding time? Yes No [

Container/Temp Blank temperature Cooler Temp:  7.8°C na O
Water - VOA vials have zero headspace / no bubbles? ves [l No L1 No VOA vials submitted
Sample labels checked for correct preservation? Yes No []

TTLC Metal - pH acceptable upon receipt (pH<2)? ves [ No [ NA
Client contacted: Date contacted: Contacted by:

Comments:



M cCampbell Analytical, Inc.

"When Oualitv Counts"

1534 Willow Pass Road, Pittsburg, CA 94565-1701
Web: www.mccampbell.com  E-mail: main@mccampbell.com
Telephone: 877-252-9262  Fax: 925-252-9269

AEI Consultants

2500 Camino Diablo, Ste. #200

Walnut Creek, CA 94597

Client Project ID:  #273928; Piazza Date Sampled:  10/12/07

Date Received: 10/15/07

Client Contact: Robert Flory Date Extracted: 10/17/07

Client P.O.

Date Analyzed 10/17/07

Analytical Method: E218.6m

TTLC Hexachromeby Alkaline Digestion and 1 C-UV Analysis*

Work Order: 0710502

LabID Client ID Matrix Hexachrome DF
0710502-014A IN-1-8.5 S ND 1
0710502-018A MW2-11.5 S ND 1

Reporting Limit for DF = 1; ND means not detected at W NA
or above the reporting limit S 0.8 mg/Kg

* All samples are reported in mg/kg unless otherwise requested. All samples and QC were cleaned up prior to analysis.

j) reporting limit raised due to matrix interference; k) reporting limit raised due to insufficient sample amount.

DHS ELAP Cetification N° 1644

\)ZQ AngelaRydelius, Lab Manager




1534 Willow Pass Road, Pittsburg, CA 94565-1701
Web: www.mccampbell.com  E-mail: main@mccampbell.com
Telephone: 877-252-9262  Fax: 925-252-9269

McCampbell Analytical, Inc.

"When Oualitv Counts"

AEI Consultants Client Project ID: #273928; Piazza Date Sampled:  10/12/07

Date Received: 10/15/07

2500 Camino Diablo, Ste. #200

Client Contact: Robert Flory Date Extracted: 10/15/07

Walnut Creek, CA 94597 Client P.O.: Date Analyzed 10/16/07
CAM / CCR 17 Metals*
LabID | 0710502-014A 0710502-018A Reporting Limit for DF =1;
Client ID IN-1-8.5 MW2-11.5 ND means not detected
above the reporting limit
Matrix S S S w
Extraction Type TOTAL TOTAL mg/Kg mg/L
ICP-M S Metals, Concentration*
Analvtical Method: 6020A Extraction Method: SW3050B Work Order: 0710502
Dilution Factor 1 1 1 1
Antimony 0.51 0.60 0.5 NA
Arsenic 4.4 5.3 0.5 NA
Barium 73 80 5.0 NA
Beryllium ND ND 0.5 NA
Cadmium ND ND 0.25 NA
Chromium 22 22 0.5 NA
Cobalt 4.3 11 0.5 NA
Copper 11 14 0.5 NA
Lead 4.0 7.4 0.5 NA
Mercury ND ND 0.05 NA
Molybdenum ND ND 0.5 NA
Nickel 18 27 0.5 NA
Selenium ND ND 0.5 NA
Silver ND ND 0.5 NA
Thallium ND ND 0.5 NA
Vanadium 26 34 0.5 NA
Zinc 26 39 5.0 NA
%SS 97 96

Comments | I

*water samples are reported in pg/L, product/oil/non-aqueous liquid samples and all TCLP/ STLC / DISTLC / SPLP extracts are reported in
mg/L, soil/sludge/solid samples in mg/kg, wipe samples in pg/wipe, filter samples in pg/filter.

# means surrogate diluted out of range; ND means not detected above the reporting limit; N/A means not applicable to this sample or
instrument.

TOTAL = acid digestion.

WET = Waste Extraction Test (STLC).

DI WET = Waste Extraction Test using de-ionized water.

i) agueous sample containing greater than ~1 vol. % sediment; for DISSOLVED metals, this sample has been preserved prior to filtration; for
TOTAL" metals, a representative sediment-water mixture was digested; j) reporting limit raised due to insufficient sample amount; J) analyte

detected below quantitation limits; k) reporting limit raised due to matrix interference; m) estimated value due to low/high surrrogate recovery,
caused by matrix interference; n) results are reported on a dry weight basis; p) see attached narrative.

DHSELAP Certification N° 1644 JZQ AngelaRydelius, Lab Manager




M CC am Dbel I A nal Vt | Cal I nC 1534 Willow Pass Road, Pittsburg, CA 94565-1701

"When Oualitv Counts"

Web: www.mccampbell.com  E-mail: main@mccampbell.com
Telephone: 877-252-9262  Fax: 925-252-9269

AEI Consultants

2500 Camino Diablo, Ste. #200

Walnut Creek, CA 94597

Client Project ID:  #273928; Piazza Date Sampled:  10/12/07

Date Received: 10/15/07

Client Contact: Robert Flory Date Extracted: 10/22/07

Client PO.: Date Analyzed 10/22/07

Analytical Method: SM5220D

Chemical Oxygen Demand (COD)*

Work Order: 0710502
LabID Client ID Matrix COD DF
0710502-014A IN-1-8.5 S 2400 1
0710502-018A MW2-11.5 S 1800 1
Reporting Limit for DF = 1; ND means not detected at W NA
or above the reporting limit S 250 mg/Kg

*water/product/oil/non-aqueous liquid samples and all TCLP/STLC/DISTLC/SPLP extracts are reported in mg/L; soil/sludge/solid samplesin
mg/kg, wipe samples in pg/wipe, filter samplesin pgffilter.

DHS ELAP Cetification N° 1644

A

AngelaRydelius, Lab Manager




1534 Willow Pass Road, Pittsburg, CA 94565-1701
Web: www.mccampbell.com  E-mail: main@mccampbell.com
Telephone: 877-252-9262  Fax: 925-252-9269

M cCampbell Analytical, Inc.

"When Oualitv Counts"

AEI Consultants Client Project ID: #273928; Piazza Date Sampled:  10/12/07

2500 Camino Diablo, Ste. #200 Date Received: 10/15/07

Client Contact: Robert Flory Date Extracted: 10/15/07-10/17/07

Walnut Creek, CA 94597

Client PO.: Date Analyzed 10/16/07-10/18/07

Gasoline Range (C6-C12) Volatile Hydr ocarbons as Gasolinewith BTEX and MTBE*

Extraction method SW5030B Analytical methods SW8021B/8015Cm Work Order: 0710502

Lab ID Client ID | Matrix | TPH(g) | MTBE Benzene Toluene Ethylbenzene Xylenes | DF | % SS
003A MW3-11 S ND ND ND ND ND ND 1 84
004A MW3-13 S ND ND ND ND ND ND 1 78
006A MW4-11 S ND ND ND ND ND ND 1 80
007A MW4-12 S ND ND ND ND ND ND 1 79
008A MW4-16 S ND ND ND ND ND ND 1 74
010A MW1-8.5 S ND ND ND ND ND ND 1 91
011A MW1-9 S ND ND ND ND ND ND 1 75
014A IN-1-8.5 S ND ND ND ND ND ND 1 82
015A IN-1-10 S ND ND ND ND ND ND 1 80
016A IN-1-12 S ND ND ND ND ND ND 1 83
018A MW2-11.5 S ND ND ND ND ND ND 1 82
019A MW2-13.5 S ND ND ND ND ND ND 1 85
Reporting Limit for DF =1; W NA NA NA NA NA NA ug/L
sz’:f:'gﬁe”fép‘ﬁ‘fﬁ;em tor s 10 0.05 0.005 0.005 0.005 0.005 mg/Kg

* water and vapor samples and all TCLP & SPLP extracts are reported in pg/L, soil/sludge/solid samplesin mg/kg, wipe samplesin pg/wipe,
product/oil/non-aqueous liquid samplesin mg/L.

# cluttered chromatogram; sample peak coelutes with surrogate peak.

+The following descriptions of the TPH chromatogram are cursory in nature and McCampbell Analytical is not responsible for their interpretation: a)
unmodified or weakly modified gasoline is significant; b) heavier gasoline range compounds are significant(aged gasoline?); c) lighter gasoline range
compounds (the most mobile fraction) are significant; d) gasoline range compounds having broad chromatographic peaks are significant; biologically
altered gasoline?; ) TPH pattern that does not appear to be derived from gasoline (stoddard solvent / mineral spirit?); f) one to a few isolated non-target
peaks present; g) strongly aged gasoline or diesel range compounds are significant; h) lighter than water immiscible sheen/product is present; i) liquid
sampl e that contains greater than ~1 vol. % sediment; j) reporting limit raised due to high organic / MTBE content; k) TPH pattern that does not appear
to be derived from gasoline (aviation gas). m) no recognizable pattern; n) TPH(g) value derived using a client specified carbon range; o) results are
reported on a dry weight basis; p) see attached narrative.

DHSELAP Certification N° 1644 Ji@ AngelaRydelius, Lab Manager



McCampbell Analytical, Inc.

"When Oualitv Counts"

Web: www.mccampbell.com

1534 Willow Pass Road, Pittsburg, CA 94565-1701
E-mail: main@mccampbell.com
Telephone: 877-252-9262  Fax: 925-252-9269

AEI Consultants Client Project ID: #273928; Piazza Date Sampled: 10/12/07
2500 Camino Diablo, Ste. #200 Date Recaved: 101507
Client Contact: Robert Flory Date Extracted: 10/17/07
Walnut Creek, CA 94597
Client P.O.: Date Analyzed 10/17/07
pH*
Analytical Method: SW9045C Work Order: 0710502
Lab ID Client ID Matrix pH
0710502-014A IN-1-8.5 S 7.37 @ 24.1°C
0710502-018A MW2-11.5 S 5.86 @ 23.8°C
w NA
Method Accuracy and Reporting Units -
S +0.05, pH units @ °C

DHS ELAP Cetification N° 1644

J'ZQ AngelaRydelius, Lab Manager




M CC am Dbel I A nal Vt | Cal I nC 1534 Willow Pass Road, Pittsburg, CA 94565-1701

Web: www.mccampbell.com  E-mail: main@mccampbell.com

"When Oualitv Counts’ Telephone: 877-252-9262 _ Fax: 925-252-9269
AEI Consultants Client Project ID: #273928; Piazza Date Sampled: 10/12/07
2500 Camino Diablo, Ste. #200 Date Recaived: 1011507
Client Contact: Robert Flory Date Extracted: 10/15/07-10/17/07
Walnut Creek, CA 94597
Client PO.: Date Analyzed 10/16/07-10/18/07
Diesel (C10-23) and Oil (C18+) Range Extractable Hydrocarbons as Diesel and Motor Oil*
Extraction method: SW3550C Analytical methods: SW8015C Work Order: 0710502
LabID Client ID Matrix TPH(d) TPH(mo) DF %SS
0710502-003A MW3-11 S ND ND 1 90
0710502-004A MW3-13 S ND ND 1 91
0710502-006A MW4-11 S ND ND 1 92
0710502-007A MW4-12 S ND ND 1 88
0710502-008A MW4-16 S ND ND 1 99
0710502-010A MW1-8.5 S ND ND 1 93
0710502-011A MW1-9 S ND ND 1 91
0710502-014A IN-1-8.5 S 4.0,c ND 1 82
0710502-015A IN-1-10 S 5.1,c ND 1 88
0710502-016A IN-1-12 S ND ND 1 101
0710502-018A MW2-11.5 S ND ND 1 91
0710502-019A MW2-13.5 S ND ND 1 93
Reporting Limit for DF =1; W NA NA ug/L
" epove he reporting it s 10 50 mgKg

* water samples are reported in pg/L, wipe samples in pg/wipe, soil/solid/sludge samples in mg/kg, product/oil/non-aqueous liquid samples in mg/L,
and all DISTLC/ STLC/ SPLP/ TCLP extracts are reported in pg/L.

# cluttered chromatogram resulting in coeluted surrogate and sample peaks, or; surrogate peak is on elevated baseline, or; surrogate has been
diminished by dilution of original extract.

+The following descriptions of the TPH chromatogram are cursory in nature and McCampbell Analytical is not responsible for their
interpretation: a) unmodified or weakly modified diesel is significant; b) diesel range compounds are significant; no recognizable pattern; c) aged
diesel? is significant); d) gasoline range compounds are significant; €) unknown medium boiling point pattern that does not appear to be derived
from diesel (asphalt?); f) one to afew isolated peaks present; g) oil range compounds are significant; h) lighter than water immiscible
sheen/product is present; i) liquid sample that contains greater than ~1 vol. % sediment; k) kerosene/kerosene range/jet fuel; |) bunker oil; m)
fuel oil; n) stoddard solvent/mineral spirit; 0) mineral oil; p) see attached narrative.

DHSELAP Certification N° 1644 Jl@ AngelaRydelius, Lab Manager




M cCampbell Analytical, Inc.

"When Oualitv Counts"

1534 Willow Pass Road, Pittsburg, CA 94565-1701

Web: www.mccampbell.com

E-mail: main@mccampbell.com

Telephone: 877-252-9262  Fax: 925-252-9269

W.O. Sample Matrix: Soil

QC SUMMARY REPORT FOR E218.6m

QC Matrix: Sail

WorkOrder 0710502

EPA Method E218.6m

Extraction SW3060A

BatchID: 31407

Spiked Sample ID: 0710502-014a

Analyte Sample Spiked MS MSD [MS-MSD| LCS LCSD [LCS-LCSD Acceptance Criteria (%)
mg/Kg mg/Kg |[% Rec.|% Rec. | % RPD (% Rec.|% Rec.| % RPD |MS/MSD| RPD [LCS/LCSD| RPD
Hexachrome ND 40 99 104 5.21 108 108 0 80 - 120 20 90 - 110 10
All target compounds in the Method Blank of this extraction batch were ND less than the method RL with the following exceptions:
NONE
BATCH 31407 SUMMARY
Sample ID Date Sampled Date Extracted Date Analyzed Sample ID Date Sampled Date Extracted Date Analyzed

0710502-014A

10/12/07 12:00 PM 10/17/07

10/17/07 8:23 PM

0710502-018A

10/12/07 1:25 PM

10/17/07

10/17/07 8:42 PM ||

MS = Matrix Spike; MSD = Matrix Spike Duplicate; LCS = Laboratory Control Sample; LCSD = Laboratory Control Sample Duplicate; RPD = Relative Percent Deviation.

% Recovery = 100 * (MS-Sample) / (Amount Spiked); RPD = 100 * (MS - MSD) / ((MS + MSD) / 2).

MS / MSD spike recoveries and / or %RPD may fall outside of laboratory acceptance criteria due to one or more of the following reasons: a) the sample is inhomogenous AND

contains significant concentrations of analyte relative to the amount spiked, or b) the spiked sample's matrix interferes with the spike recovery.

N/A = not applicable to th

NR = analyte concentration in sample exceeds spike amount for soil matrix or exceeds 2x spike amount for water matrix or sample diluted due to high matrix or analyte content.

is method.

DHSELAP Certification N° 1644

S QA/QC Officer



M CC am Dbel I A nal Vt | Cal I nC 1534 Willow Pass Road, Pittsburg, CA 94565-1701

Web: www.mccampbell.com  E-mail: main@mccampbell.com
"When Oualitv Counts" Telephone: 877-252-9262  Fax: 925-252-9269

QC SUMMARY REPORT FOR 6020A

W.O. Sample Matrix: Soil QC Matrix: Soil WorkOrder 0710502
EPA Method 6020A Extraction SW3050B BatchID: 31308 Spiked Sample ID 0710447-014A
Analyte Sample | Spiked MS MSD MS-MSD | Spiked LCS LCSD [LCS-LCSD Acceptance Criteria (%)
mg/Kg mg/Kg |% Rec.|% Rec. | % RPD | mg/Kg | % Rec. | % Rec. | % RPD [MS/MSD| RPD |LCS/LCSD | RPD

Antimony ND 50 114 105 8.18 10 106 106 0 70-130 | 20 80 - 120 20
Arsenic 7.3 50 115 105 7.71 10 98.3 95 3.42 70-130 | 20 | 80-120 20
Barium 250 500 120 106 8.61 100 93.1 92.8 0.376 70-130 | 20 | 80-120 20
Beryllium ND 50 100 93.9 6.44 10 97.6 97.6 0 70-130 | 20 80 - 120 20
Cadmium ND 50 112 103 8.48 10 97.9 97.5 0.409 70-130 | 20 | 80-120 20
Chromium 35 50 105 94.4 6.15 10 93.2 92.4 0.787 70-130 | 20 80 - 120 20
Cobalt 10 50 106 98.1 6.23 10 99.9 99.6 0.271 70-130 | 20 | 80-120 20
Copper 22 50 113 103 6.44 10 97.9 96.9 0.996 70-130 | 20 | 80-120 20
Lead 7.6 50 113 104 7.39 10 94.1 93.2 0.940 70-130 | 20 80 - 120 20
Mercury ND 1.25 106 100 5.85 0.25 86.3 90 4.13 70-130 | 20 | 80-120 20
Molybdenum 0.59 50 110 102 7.23 10 87.3 89.2 2.09 70-130 | 20 80 - 120 20
Nickel 33 50 116 105 6.41 10 96.6 95.1 1.61 70-130 | 20 | 80-120 20
Selenium ND 50 117 110 5.85 10 98.5 101 2.17 70-130 | 20 | 80-120 20
Silver ND 50 113 105 7.37 10 98.1 97.8 0.388 70-130 | 20 80 - 120 20
Thallium ND 50 109 102 6.65 10 91.8 91.3 0.513 70-130 | 20 | 80-120 20
Vanadium 55 50 109 94.7 6.80 10 92.7 91.8 0.998 70-130 | 20 80 - 120 20
Zinc 56 500 112 103 7.61 100 110 109 0.641 70-130 | 20 | 80-120 20

%SS: 109 250 118 108 8.65 250 128 116 9.75 70-130 | 20 | 70-130 20

All target compounds in the Method Blank of this extraction batch were ND less than the method RL with the following exceptions:

NONE

BATCH 31308 SUMMARY
Sample ID Date Sampled Date Extracted Date Analyzed Sample ID Date Sampled Date Extracted Date Analyzed

0710502-014A 10/12/07 12:00 PM 10/15/07 L0/16/07 10:49 PM | 0710502-018A 10/12/07 1:25 PM 10/15/07 10/16/07 10:56 PM

MS = Matrix Spike; MSD = Matrix Spike Duplicate; LCS = Laboratory Control Sample; LCSD = Laboratory Control Sample Duplicate; RPD = Relative Percent Deviation.
% Recovery = 100 * (MS-Sample) / (Amount Spiked); RPD = 100 * (MS - MSD) / ((MS + MSD) / 2).

MS / MSD spike recoveries and / or %RPD may fall outside of laboratory acceptance criteria due to one or more of the following reasons: a) the sample is inhomogenous
AND contains significant concentrations of analyte relative to the amount spiked, or b) the spiked sample's matrix interferes with the spike recovery.

N/A = not applicable to this method.

DHS ELAP Certification N° 1644 A QA/QC Officer



M cCampbell Analytical, Inc.

"When Oualitv Counts"

1534 Willow Pass Road, Pittsburg, CA 94565-1701
Web: www.mccampbell.com  E-mail: main@mccampbell.com
Telephone: 877-252-9262  Fax: 925-252-9269

QC SUMMARY REPORT FOR SM5220D

W.0. Sample Matrix: Soil QC Matrix: Soll WorkOrder 0710502
EPA Method SM5220D Extraction SM5220D BatchID: 31406 Spiked Sample ID: 0710502-014A
Analyte Sample Spiked MS MSD [MS-MSD| LCS LCSD [LCS-LCSD Acceptance Criteria (%)
mg/Kg mg/Kg |[% Rec.|% Rec. | % RPD (% Rec.|% Rec.| % RPD |MS/MSD| RPD [LCS/LCSD| RPD

COD 2400 10000 | 95.5 97.8 1.98 98.4 101 2.40 80-120 [ 20 90 - 110 20

All target compounds in the Method Blank of this extraction batch were ND |ess than the method RL with the following exceptions:

NONE

BATCH 31406 SUMMARY

Sample ID Date Sampled Date Extracted Date Analyzed Sample ID Date Sampled Date Extracted Date Analyzed
0710502-014A 10/12/07 12:00 PM 10/22/07 10/22/07 4:36 PM | 0710502-018A 10/12/07 1:25 PM 10/22/07 10/22/07 4:42 PM "

MS = Matrix Spike; MSD = Matrix Spike Duplicate; LCS = Laboratory Control Sample; LCSD = Laboratory Control Sample Duplicate; RPD = Relative Percent Deviation.
% Recovery = 100 * (MS-Sample) / (Amount Spiked); RPD = 100 * (MS - MSD) / ((MS + MSD) / 2).

MS / MSD spike recoveries and / or %RPD may fall outside of laboratory acceptance criteria due to one or more of the following reasons: a) the sample is inhomogenous AND
contains significant concentrations of analyte relative to the amount spiked, or b) the spiked sample's matrix interferes with the spike recovery.

N/A = not enough sample to perform matrix spike and matrix spike duplicate.

NR = analyte concentration in sample exceeds spike amount for soil matrix or exceeds 2x spike amount for water matrix or sample diluted due to high matrix or analyte content.

DHSELAP Certification N° 1644

S QA/QC Officer



M CCam D bel I A n al \/t | Ca.l I nc 1534 Willow Pass Road, Pittsburg, CA 94565-1701

Web: www.mccampbell.com  E-mail: main@mccampbell.com
"When Oualitv Counts" Telephone: 877-252-9262  Fax: 925-252-9269

QC SUMMARY REPORT FOR SW8021B/8015Cm

W.0. Sample Matrix: Soil QC Matrix: Soll WorkOrder 0710502
EPA Method SW=8021B/8015Cm Extraction SW5030B BatchID: 31310 Spiked Sample ID: 0710453-020A
Analyte Sample Spiked MS MSD [MS-MSD| LCS LCSD [LCS-LCSD Acceptance Criteria (%)
mg/Kg mg/Kg |[% Rec.|% Rec. | % RPD (% Rec.|% Rec.| % RPD |MS/MSD| RPD [LCS/LCSD| RPD

TPH(btex} ND 0.60 92.1 90.4 1.93 104 114 8.57 70 - 130 30 70 - 130 30
MTBE ND 0.10 82.7 85.8 3.79 103 82 22.4 70 - 130 30 70 - 130 30
Benzene ND 0.10 84.2 90.1 6.79 112 92.9 18.5 70- 130 30 70 - 130 30
Toluene ND 0.10 77.2 82 5.67 108 93.8 14.1 70 - 130 30 70 - 130 30
Ethylbenzene ND 0.10 90.3 94.5 4.60 115 109 5.29 70 - 130 30 70 - 130 30
Xylenes ND 0.30 86.3 90.7 4.90 117 107 8.96 70 - 130 30 70 - 130 30

%SS 89 0.10 81 85 4.83 106 92 14.4 70 - 130 30 70 - 130 30

All target compounds in the Method Blank of this extraction batch were ND less than the method RL with the following exceptions:
NONE

BATCH 31310 SUMMARY
Sample ID Date Sampled Date Extracted Date Analyzed Sample ID Date Sampled Date Extracted Date Analyzed

0710502-003A 10/12/07 9:00 AM 10/15/07 10/16/07 9:10 PM | 0710502-004A 10/12/07 9:10 AM 10/15/07 10/16/07 10:52 PM
0710502-006A 10/12/07 10:10 AM 10/15/07 10/16/07 10:43 AM | 0710502-007A 10/12/07 10:15 AM 10/15/07 10/16/07 10:13 AM
0710502-010A 10/12/07 11:05 AM 10/15/07 _ 10/17/07 1:09 AM

MS = Matrix Spike; MSD = Matrix Spike Duplicate; LCS = Laboratory Control Sample; LCSD = Laboratory Control Sample Duplicate; RPD = Relative Percent Deviation.
% Recovery = 100 * (MS-Sample) / (Amount Spiked); RPD = 100 * (MS - MSD) / ((MS + MSD) / 2).

MS / MSD spike recoveries and / or %RPD may fall outside of laboratory acceptance criteria due to one or more of the following reasons: a) the sample is inhomogenous AND
contains significant concentrations of analyte relative to the amount spiked, or b) the spiked sample's matrix interferes with the spike recovery.

£ TPH(btex) = sum of BTEX areas from the FID.

# cluttered chromatogram; sample peak coelutes with surrogate peak.

DHS EL AP Certification N° 1644 A QA/QC Officer




M cCampbell Analytical, Inc.

"When Oualitv Counts"

1534 Willow Pass Road, Pittsburg, CA 94565-1701

Web: www.mccampbell.com

Telephone: 877-252-9262  Fax: 925-252-9269

E-mail: main@mccampbell.com

W.O. Sample Matrix: Soil

QC SUMMARY REPORT FOR SW8021B/8015Cm

QC Matrix: Sail

WorkOrder 0710502

EPA Method SW8021B/8015Cm

Extraction SW5030B

BatchID: 31341

Spiked Sample ID: 0710502-019A

Analyte Sample Spiked MS MSD [MS-MSD| LCS LCSD [LCS-LCSD Acceptance Criteria (%)
mg/Kg mg/Kg |[% Rec.|% Rec. | % RPD (% Rec.|% Rec.| % RPD |MS/MSD| RPD [LCS/LCSD| RPD
TPH(btexf ND 0.60 113 101 11.5 106 107 0.997 70 - 130 30 70 - 130 30
MTBE ND 0.10 81 73.1 10.3 81.2 79.5 2.01 70 - 130 30 70 - 130 30
Benzene ND 0.10 92.2 90.5 1.84 96.3 97.4 1.16 70- 130 30 70 - 130 30
Toluene ND 0.10 90.6 87 3.88 94.1 95.4 1.34 70 - 130 30 70 - 130 30
Ethylbenzene ND 0.10 96.1 97 1.01 101 103 1.72 70 - 130 30 70 - 130 30
Xylenes ND 0.30 91.3 91.3 0 96 96.3 0.347 70 - 130 30 70 - 130 30
%SS 85 0.10 77 78 0.685 81 82 1.44 70 - 130 30 70 - 130 30

NONE

All target compounds in the Method Blank of this extraction batch were ND less than the method RL with the following exceptions:

Sample ID

Date Sampled

Date Extracted

BATCH 31341 SUMMARY

Date Analyzed

Sample ID

Date Sampled Date Extracted

Date Analyzed

0710502-011A
0710502-015A
0710502-019A

10/12/07 11:05 AM
10/12/07 12:05 PM
10/12/07 1:30 PM

10/15/07 10/16/07 11:14 AM

10/15/07
10/15/07

10/16/07 7:39 AM
10/16/07 8:12 AM

0710502-014A
0710502-018A

10/12/07 12:00 PM 10/15/07
10/12/07 1:25 PM 10/15/07

10/17/07 1:43 AM
10/16/07 7:06 AM

MS = Matrix Spike; MSD = Matrix Spike Duplicate; LCS = Laboratory Control Sample; LCSD = Laboratory Control Sample Duplicate; RPD = Relative Percent Deviation.

% Recovery = 100 * (MS-Sample) / (Amount Spiked); RPD = 100 * (MS - MSD) / ((MS + MSD) / 2).

MS / MSD spike recoveries and / or %RPD may fall outside of laboratory acceptance criteria due to one or more of the following reasons: a) the sample is inhomogenous AND
contains significant concentrations of analyte relative to the amount spiked, or b) the spiked sample's matrix interferes with the spike recovery.

£ TPH(btex) = sum of BTEX areas from the FID.

# cluttered chromatogram; sample peak coelutes with surrogate peak.

DHS ELAP Certification N° 1644

i

QA/QC Officer




M cCampbell Analytical, Inc.

"When Oualitv Counts"

1534 Willow Pass Road, Pittsburg, CA 94565-1701

Web: www.mccampbell.com

E-mail: main@mccampbell.com

Telephone: 877-252-9262  Fax: 925-252-9269

W.O. Sample Matrix: Soil

QC SUMMARY REPORT FOR SW8021B/8015Cm

QC Matrix: Sail

WorkOrder 0710502

EPA Method SW8021B/8015Cm

Extraction SW5030B

BatchID: 31358

Spiked Sample ID: 0710502-016A

Analyte Sample Spiked MS MSD [MS-MSD| LCS LCSD [LCS-LCSD Acceptance Criteria (%)
mg/Kg mg/Kg |[% Rec.|% Rec. | % RPD (% Rec.|% Rec.| % RPD |MS/MSD| RPD [LCS/LCSD| RPD
TPH(btexf ND 0.60 108 102 6.16 101 97.7 3.34 70 - 130 30 70 - 130 30
MTBE ND 0.10 102 114 11.5 110 118 6.60 70 - 130 30 70 - 130 30
Benzene ND 0.10 94.6 95.1 0.496 96.5 92.8 3.94 70 - 130 30 70 - 130 30
Toluene ND 0.10 105 106 1.16 107 102 4.46 70 - 130 30 70 - 130 30
Ethylbenzene ND 0.10 103 104 0.578 105 100 4.76 70 - 130 30 70 - 130 30
Xylenes ND 0.30 113 113 0 120 110 8.70 70 - 130 30 70 - 130 30
%SS 83 0.10 97 111 14.1 85 92 8.02 70 - 130 30 70 - 130 30

NONE

All target compounds in the Method Blank of this extraction batch were ND less than the method RL with the following exceptions:

Sample ID

Date Sampled

Date Extracted

BATCH 31358 SUMMARY

Date Analyzed

Sample ID

Date Sampled

Date Extracted

Date Analyzed

0710502-016A

10/12/07 12:10 PM

10/16/07 _ 10/17/07 11:00 AM

MS = Matrix Spike; MSD = Matrix Spike Duplicate; LCS = Laboratory Control Sample; LCSD = Laboratory Control Sample Duplicate; RPD = Relative Percent Deviation.

% Recovery = 100 * (MS-Sample) / (Amount Spiked); RPD = 100 * (MS - MSD) / ((MS + MSD) / 2).

MS / MSD spike recoveries and / or %RPD may fall outside of laboratory acceptance criteria due to one or more of the following reasons: a) the sample is inhomogenous AND
contains significant concentrations of analyte relative to the amount spiked, or b) the spiked sample's matrix interferes with the spike recovery.

£ TPH(btex) = sum of BTEX areas from the FID.

# cluttered chromatogram; sample peak coelutes with surrogate peak.

DHS ELAP Certification N° 1644

i

QA/QC Officer




M cCampbell Analytical, Inc.

"When Oualitv Counts"

1534 Willow Pass Road, Pittsburg, CA 94565-1701

Web: www.mccampbell.com

E-mail: main@mccampbell.com

Telephone: 877-252-9262  Fax: 925-252-9269

W.O. Sample Matrix: Soil

QC SUMMARY REPORT FOR SW8021B/8015Cm

QC Matrix: Sail

WorkOrder 0710502

EPA Method SW8021B/8015Cm

Extraction SW5030B

BatchID: 31381

Spiked Sample ID: 0710502-008A

Analyte Sample Spiked MS MSD [MS-MSD| LCS LCSD [LCS-LCSD Acceptance Criteria (%)
mg/Kg mg/Kg |[% Rec.|% Rec. | % RPD (% Rec.|% Rec.| % RPD |MS/MSD| RPD [LCS/LCSD| RPD
TPH(btexf ND 0.60 104 102 2.53 110 113 3.10 70 - 130 30 70 - 130 30
MTBE ND 0.10 101 100 0.430 102 108 5.65 70 - 130 30 70 - 130 30
Benzene ND 0.10 95.3 98.1 2.92 104 102 2.25 70 - 130 30 70 - 130 30
Toluene ND 0.10 92 94.6 2.73 98.3 95.3 3.14 70 - 130 30 70 - 130 30
Ethylbenzene ND 0.10 102 103 1.37 109 105 3.54 70 - 130 30 70 - 130 30
Xylenes ND 0.30 96.7 100 3.39 103 103 0 70 - 130 30 70 - 130 30
%SS 74 0.10 90 91 1.53 96 93 2.75 70 - 130 30 70 - 130 30

NONE

All target compounds in the Method Blank of this extraction batch were ND less than the method RL with the following exceptions:

Sample ID

Date Sampled

Date Extracted

BATCH 31381 SUMMARY

Date Analyzed

Sample ID

Date Sampled

Date Extracted

Date Analyzed

0710502-008A

10/12/07 10:25 AM

10/17/07

10/18/07

1:33 PM

MS = Matrix Spike; MSD = Matrix Spike Duplicate; LCS = Laboratory Control Sample; LCSD = Laboratory Control Sample Duplicate; RPD = Relative Percent Deviation.

% Recovery = 100 * (MS-Sample) / (Amount Spiked); RPD = 100 * (MS - MSD) / ((MS + MSD) / 2).

MS / MSD spike recoveries and / or %RPD may fall outside of laboratory acceptance criteria due to one or more of the following reasons: a) the sample is inhomogenous AND
contains significant concentrations of analyte relative to the amount spiked, or b) the spiked sample's matrix interferes with the spike recovery.

£ TPH(btex) = sum of BTEX areas from the FID.

# cluttered chromatogram; sample peak coelutes with surrogate peak.

DHS ELAP Certification N° 1644

i

QA/QC Officer




M cCampbell Analytical, Inc.

"When Oualitv Counts"

Web: www.mccampbell.com

1534 Willow Pass Road, Pittsburg, CA 94565-1701
E-mail: main@mccampbell.com
Telephone: 877-252-9262  Fax: 925-252-9269

Test Method:

QC SUMMARY REPORT FOR WET CHEMISTRY TESTS

Matrix: S

WorkOrder: 0710502

Method Name: SW9045C

Units  +, pH units @ °C

BatchlD: 31344

SamplelD Sample DF Dup / Ser. Dil. DF RD Acceptance Criteria
0710502-014A 7.37 @ 24.1°C 1 7.37 @ 24.1°C 1 0 +0.05
0710502-018A 5.86 @ 23.8°C 1 5.85 @ 23.9°C 1 0.01 +0.05

Sample ID

Date Sampled

Date Extracted Date Analyzed

BATCH 31344 SUMMARY

Sample ID

Date Sampled

Date Extracted Date Analyzed

[ 0710502-014A

10/12/07 12:00 PM

10/17/07 10/17/07 6:50 PM I 0710502-018A

10/12/07 1:25 PM

10/17/07 _10/17/07 7:00 PM |

RD = Absolute Value {Sample - Duplicate}; RPD = 100 * (Sample - Duplicate) / [(Sample + Duplicate) / 2].

Dup = Duplicate; Ser. Dil. = Serial Dilution; MS = Matrix Spike; RD = Relative Difference; RPD = Relative Percent Deviation.

DHS ELAP Certification N° 1644

S QA/QC Officer




M cCampbell Analytical, Inc.

"When Oualitv Counts"

1534 Willow Pass Road, Pittsburg, CA 94565-1701
Web: www.mccampbell.com  E-mail: main@mccampbell.com
Telephone: 877-252-9262  Fax: 925-252-9269

QC SUMMARY REPORT FOR SW8015C

W.0. Sample Matrix: Soil QC Matrix: Soll WorkOrder 0710502
EPA Method SW8015C Extraction SW3550C BatchID: 31312 Spiked Sample ID: 0710453-020A
Analyte Sample Spiked MS MSD [MS-MSD| LCS LCSD [LCS-LCSD Acceptance Criteria (%)
mg/Kg mg/Kg |[% Rec.|% Rec. | % RPD (% Rec.|% Rec.| % RPD |MS/MSD| RPD [LCS/LCSD| RPD
TPH(d) ND 20 113 114 0.471 116 113 2,71 70 - 130 30 70 - 130 30
%SS 105 50 105 105 0 106 103 2.69 70 - 130 30 70 - 130 30

All target compounds in the Method Blank of this extraction batch were ND less than the method RL with the following exceptions:

NONE
BATCH 31312 SUMMARY
Sample ID Date Sampled Date Extracted Date Analyzed Sample ID Date Sampled Date Extracted Date Analyzed
0710502-003A 10/12/07 9:00 AM 10/15/07 10/16/07 9:13 PM | 0710502-004A 10/12/07 9:10 AM 10/15/07  10/18/07 6:46 AM
0710502-006A 10/12/07 10:10 AM 10/15/07 10/16/07 6:52 PM | 0710502-007A 10/12/07 10:15 AM 10/15/07  10/17/07 6:33 AM
0710502-010A 10/12/07 11:05 AM 10/15/07 10/16/07 8:03 PM | 0710502-011A 10/12/07 11:05 AM 10/15/07 10/16/07 9:13 PM
0710502-014A 10/12/07 12:00 PM 10/15/07 10/17/07 3:03 AM | 0710502-015A 10/12/07 12:05 PM 10/15/07 10/17/07 4:12 AM
0710502-018A 10/12/07 1:25 PM 10/15/07  10/18/07 7:56 AM [ 0710502-019A 10/12/07 1:30 PM 10/15/07 10/18/07 10:16 AM

MS = Matrix Spike; MSD = Matrix Spike Duplicate; LCS = Laboratory Control Sample; LCSD = Laboratory Control Sample Duplicate; RPD = Relative Percent Deviation.

% Recovery = 100 * (MS-Sample) / (Amount Spiked); RPD = 100 * (MS - MSD) / ((MS + MSD) / 2).

MS / MSD spike recoveries and / or %RPD may fall outside of laboratory acceptance criteria due to one or more of the following reasons: a) the sample is inhomogenous AND
contains significant concentrations of analyte relative to the amount spiked, or b) the spiked sample's matrix interferes with the spike recovery.

N/A = not enough sample to perform matrix spike and matrix spike duplicate.

NR = analyte concentration in sample exceeds spike amount for soil matrix or exceeds 2x spike amount for water matrix or sample diluted due to high matrix or analyte content.

DHSELAP Certification N° 1644

S QA/QC Officer




M cCampbell Analytical, Inc.

"When Oualitv Counts"

1534 Willow Pass Road, Pittsburg, CA 94565-1701

Web: www.mccampbell.com

E-mail: main@mccampbell.com

Telephone: 877-252-9262  Fax: 925-252-9269

W.O. Sample Matrix: Soil

QC SUMMARY REPORT FOR SW8015C

QC Matrix: Sail

WorkOrder 0710502

EPA Method SW8015C

Extraction SW3550C

BatchID: 31347

Spiked Sample ID: 0710517-004A

Analyte Sample Spiked MS MSD [MS-MSD| LCS LCSD [LCS-LCSD Acceptance Criteria (%)
mg/Kg mg/Kg |[% Rec.|% Rec. | % RPD (% Rec.|% Rec.| % RPD |MS/MSD| RPD [LCS/LCSD| RPD
TPH(d) 920 20 NR NR NR 121 121 0 70 - 130 30 70 - 130 30
%SS 93 50 95 95 0 115 116 1.03 70 - 130 30 70 - 130 30

All target compounds in the Method Blank of this extraction batch were ND less than the method RL with the following exceptions:

NONE

Sample ID

Date Sampled Date Extracted

BATCH 31347 SUMMARY

Date Analyzed

Sample ID

Date Sampled

Date Extracted

Date Analyzed

0710502-016A

10/12/07 12:10 PM 10/16/07

10/18/07 6:03 AM

MS = Matrix Spike; MSD = Matrix Spike Duplicate; LCS = Laboratory Control Sample; LCSD = Laboratory Control Sample Duplicate; RPD = Relative Percent Deviation.

% Recovery = 100 * (MS-Sample) / (Amount Spiked); RPD = 100 * (MS - MSD) / ((MS + MSD) / 2).

MS / MSD spike recoveries and / or %RPD may fall outside of laboratory acceptance criteria due to one or more of the following reasons: a) the sample is inhomogenous AND
contains significant concentrations of analyte relative to the amount spiked, or b) the spiked sample's matrix interferes with the spike recovery.

N/A = not enough sample to perform matrix spike and matrix spike duplicate.

NR = analyte concentration in sample exceeds spike amount for soil matrix or exceeds 2x spike amount for water matrix or sample diluted due to high matrix or analyte content.

DHSELAP Certification N° 1644

S QA/QC Officer




M cCampbell Analytical, Inc.

"When Oualitv Counts"

1534 Willow Pass Road, Pittsburg, CA 94565-1701

Web: www.mccampbell.com

E-mail: main@mccampbell.com

Telephone: 877-252-9262  Fax: 925-252-9269

W.O. Sample Matrix: Soil

QC SUMMARY REPORT FOR SW8015C

QC Matrix: Sail

WorkOrder 0710502

EPA Method SW8015C

Extraction SW3550C

BatchID: 31402

Spiked Sample ID: 0710597-037A

Analyte Sample Spiked MS MSD [MS-MSD| LCS LCSD [LCS-LCSD Acceptance Criteria (%)
mg/Kg mg/Kg |[% Rec.|% Rec. | % RPD (% Rec.|% Rec.| % RPD |MS/MSD| RPD [LCS/LCSD| RPD
TPH(d) 1.4 20 107 108 0.843 119 110 7.17 70 - 130 30 70 - 130 30
%SS 98 50 74 76 3.18 100 79 23.4 70 - 130 30 70 - 130 30

All target compounds in the Method Blank of this extraction batch were ND less than the method RL with the following exceptions:

NONE

Sample ID

Date Sampled Date Extracted

BATCH 31402 SUMMARY

Date Analyzed

Sample ID

Date Sampled

Date Extracted

Date Analyzed

0710502-008A

10/12/07 10:25 AM 10/17/07

10/18/07 3:16 PM

MS = Matrix Spike; MSD = Matrix Spike Duplicate; LCS = Laboratory Control Sample; LCSD = Laboratory Control Sample Duplicate; RPD = Relative Percent Deviation.

% Recovery = 100 * (MS-Sample) / (Amount Spiked); RPD = 100 * (MS - MSD) / ((MS + MSD) / 2).

MS / MSD spike recoveries and / or %RPD may fall outside of laboratory acceptance criteria due to one or more of the following reasons: a) the sample is inhomogenous AND
contains significant concentrations of analyte relative to the amount spiked, or b) the spiked sample's matrix interferes with the spike recovery.

N/A = not enough sample to perform matrix spike and matrix spike duplicate.

NR = analyte concentration in sample exceeds spike amount for soil matrix or exceeds 2x spike amount for water matrix or sample diluted due to high matrix or analyte content.

DHSELAP Certification N° 1644

S QA/QC Officer




H 1534 Willow Pass Road, Pittsburg, CA 94565-1701
M CC am Dbel I A na‘I vt I Cal L I nc. Web: www.mccampbell.com  E-mail: main@mccampbell.com
"When Oualitv Counts" Telephone: 877-252-9262  Fax: 925-252-9269
AEI Consultants Client Project ID: #273928; Piazza Date Sampled: 10/08/07-10/18/07

2500 Camino Diablo, Ste. #200 Date Received:  10/18/07

Client Contact: Robert Flory Date Reported:  10/25/07
Walnut Creek, CA 94597

Client P.O.: Date Completed:  10/25/07

WorkOrder: 0710655
October 25, 2007

Dear Robert:

Enclosed are:

1).theresultsof 5 anayzed samplesfrom your #273928; Piazza project,
2). aQC report for the above samples

3). acopy of the chain of custody, and

4). abill for analytical services.

All analyses were completed satisfactorily and all QC samples were found to be within our control limits.
If you have any questions please contact me. McCampbell Analytical Laboratories strives for excellence

in quality, service and cost. Thank you for your business and | look forward to working with you again.

AngelaRydelius, Lab Manager







McCampbell Analytical, Inc.

1534 Willow Pass Rd

(925) 252-9262

Report to:
Robert Flory
AEI Consultants

Pittsburg, CA 94565-1701

2500 Camino Diablo, Ste. #200

Walnut Creek, CA 94597

Email:
TEL:

CHAIN-OF-CUSTODY RECORD e Lo
WorkOrder: 0710655 ClientID: AEL
[JExcel [JFrax Email [JHardCopy  []ThirdParty

EDF

rflory@aeiconsultants.com
(925) 283-6000

ProjectNo: #273928; Piazza
PO:

FAX: (925) 283-6121

Bill to:

Requested TAT: 5 days
Denise Mockel

AEI Consultants

2500 Camino Diablo, Ste. #200
Walnut Creek, CA 94597

dmockel@aeiconsultants.com

Date Received: 10/18/2007
Date Printed: 10/18/2007

Requested Tests (See legend below)
Sample ID ClientSampID Matrix  Collection Date Hold| 1 2 [ 3] a |5 [ 6 | 7 8 | 9 |10 | 11 [ 12
0710655-001 MW-1 Water  |10/18/07 11:05:00 | [] B B A
0710655-002 MW-2 Water  |10/18/07 12:15:00 | (1| D C B [ A
0710655-003 MW-3 Water  |10/18/07 10:05:00 | (1| D C B [ A
0710655-004 MW-4 Water | 10/18/07 1:35:00 | [] B A
0710655-005 IN-1 Water | 10/8/07 11:30:00 | [] B A
Test Legend:
[1] 218 6 W [2] cami7ms Diss [3] G-MBTEX W | [4] PRDISSOLVED | [5 ] PREDF REPORT |
Le | TPH(D) W L7 | L8| | Lo | | lLof |
[11] [12]

Prepared by: AnaVenegas

Comments: Joanne no longer with AEI; invoices to dmockel @aei consultants.com

NOTE: Samples are discarded 60 days after results are reported unless other arrangements are made. Hazardous samples will be returned to client or disposed of at client expense.



1534 Willow Pass Road, Pittsburg, CA 94565-1701
Web: www.mccampbell.com  E-mail: main@mccampbell.com
Telephone: 877-252-9262  Fax: 925-252-9269

M cCampbell Analytical, Inc.

"When Oualitv Counts"

Sample Receipt Checklist

Client Name: AEI Consultants Date and Time Received: 10/18/07 5:40:28 PM

Project Name: #273928; Piazza Checklist completed and reviewed by:  Ana Venegas

WorkOrder N°: 0710655 Matrix Water Carrier: Client Drop-In
Chain of Custody (COC) Information
Chain of custody present? Yes No [
Chain of custody signed when relinquished and received?  Yes No [
Chain of custody agrees with sample labels? Yes No [
Sample IDs noted by Client on COC? Yes No [
Date and Time of collection noted by Client on COC? Yes No [
Sampler's name noted on COC? Yes No [

Sample Receipt Information

Custody seals intact on shipping container/cooler? ves [l No [ NA
Shipping container/cooler in good condition? Yes No [
Samples in proper containers/bottles? Yes No [
Sample containers intact? Yes No [
Sufficient sample volume for indicated test? Yes No [
Sample Preservation and Hold Time (HT) Information
All samples received within holding time? Yes No [
Container/Temp Blank temperature Cooler Temp:  9.2°C na O
Water - VOA vials have zero headspace / no bubbles? Yes No L1 No VoA vials submitted []
Sample labels checked for correct preservation? Yes No []
TTLC Metal - pH acceptable upon receipt (pH<2)? Yes No [ na [

Client contacted:

Comments:

Date contacted:

Contacted by:



M CC am Dbel I A nal Vt | Cal I nC 1534 Willow Pass Road, Pittsburg, CA 94565-1701

"When Oualitv Counts"

Web: www.mccampbell.com  E-mail: main@mccampbell.com
Telephone: 877-252-9262  Fax: 925-252-9269

AEI Consultants Client Project ID: #273928; Piazza Date Sampled:  10/18/07
2500 Camino Diablo, Ste. #200 Date Received:  10/18/07
Client Contact: Robert Flory Date Extracted: 10/18/07
Walnut Creek, CA 94597
Client PO.: Date Analyzed: 10/18/07

Analytical Method: E218.6

Hexachrome by IC*

to matrix interference; p) see attached narrative.

Work Order: 0710655
LabID Client ID Matrix Hexachrome DF
0710655-002D MW-2 ND 1
0710655-003D MW-3 ND 1
Reporting Limit for DF = 1; ND means not detected at W 0.2 pglL
or above the reporting limit S NA
* water samples are reported in pg/L.

N/A means surrogate not applicable to this analysis; # surrogate diluted out of range or surrogate coelutes with another peak.

h) alighter than water immiscible sheen/product is present; i) liquid sample that contains greater than ~1 vol. % sediment; j) sample diluted due

DHS ELAP Certification N° 1644

\)ZQ AngelaRydelius, Lab Manager




1534 Willow Pass Road, Pittsburg, CA 94565-1701
Web: www.mccampbell.com  E-mail: main@mccampbell.com

McCampbell Analytical, Inc.

"When Qualitv Counts" Telephone: 877-252-9262  Fax: 925-252-9269
AEI Consultants Client Project ID: #273928; Piazza Date Sampled:  10/18/07
. ) Date Received: 10/18/07
2500 Camino Diablo, Ste. #200 -
Client Contact: Robert Flory Date Extracted: 10/18/07
Walnut Creek, CA 94597 Client P.O.: Date Analyzed 10/19/07-10/23/07
CAM / CCR 17 Metals*
LabID | 0710655-002C | 0710655-003C Reporting Limit for DF =1:
Client ID MW-2 MW-3 ND means not detected
above the reporting limit
Matrix w W S w
Extraction Type DISS. DISS. mg/kg ug/L
ICP-M S Metals, Concentration*
Analvtical Method: E200.8 Extraction Method: E200.8 Work Order: 0710655
Dilution Factor 1 1 1 1
Antimony 0.72 ND NA 0.5
Arsenic 2.3 0.82 NA 0.5
Barium 300 360 NA 5.0
Beryllium ND ND NA 0.5
Cadmium ND ND NA 0.25
Chromium 0.57 0.55 NA 0.5
Cobalt ND ND NA 0.5
Copper 2.0 1.3 NA 0.5
Lead ND ND NA 0.5
Mercury 0.017 ND NA 0.012
Molybdenum 4.7 0.70 NA 0.5
Nickel 1.6 2.0 NA 0.5
Selenium 1.9 1.4 NA 0.5
Silver ND ND NA 0.19
Thallium ND ND NA 0.5
Vanadium 2.1 1.3 NA 0.5
Zinc 180 190 NA 5.0
06SS. N/A N/A
Comments I

*water samples are reported in pg/L, product/oil/non-aqueous liquid samples and all TCLP/ STLC/ DISTLC / SPLP extracts are reported in
mg/L, soil/sludge/solid samples in mg/kg, wipe samples in pug/wipe, filter samplesin pgffilter.

# means surrogate diluted out of range; ND means not detected above the reporting limit; N/A means not applicable to this sample or
instrument.

TOTAL = acid digestion.

WET = Waste Extraction Test (STLC).

DI WET = Waste Extraction Test using de-ionized water.

i) agueous sample containing greater than ~1 vol. % sediment; for DISSOLVED metals, this sample has been preserved prior to filtration; for
TOTAL" metals, a representative sediment-water mixture was digested; j) reporting limit raised due to insufficient sample amount; k) reporting

limit raised due to matrix interference; m) estimated value due to low/high surrrogate recovery, caused by matrix interference; n) results are
reported on a dry weight basis; p) see attached narrative.

DHSELAP Certification N° 1644 JZQ Angela Rydelius, Lab Manager



1534 Willow Pass Road, Pittsburg, CA 94565-1701
Web: www.mccampbell.com  E-mail: main@mccampbell.com
Telephone: 877-252-9262  Fax: 925-252-9269

M cCampbell Analytical, Inc.

"When Oualitv Counts"

AEI Consultants Client Project ID: #273928; Piazza Date Sampled:  10/08/07-10/18/07

2500 Camino Diablo, Ste. #200 Date Received: 10/18/07

Client Contact: Robert Flory Date Extracted: 10/19/07

Walnut Creek, CA 94597

Client PO.: Date Analyzed: 10/19/07

Gasoline Range (C6-C12) Volatile Hydr ocarbons as Gasolinewith BTEX and MTBE*

Extraction method: SW5030B Analytical methods: SW8021B/8015Cm Work Order: 0710655

Lab ID Client ID | Matrix | TPH(g) | MTBE Benzene Toluene Ethylbenzene Xylenes | DF | % SS
001B MW-1 W ND ND ND ND ND ND 1 103
002B MW-2 W ND ND ND ND ND ND 1 103
003B MW-3 W ND ND ND ND ND ND 1 102
004B MW-4 W ND ND ND ND ND ND 1 110
005B IN-1 W ND ND ND ND ND ND 1 123
Reporting Limit for DF =1; W 50 5.0 0.5 0.5 0.5 0.5 pg/L
Vo eseea [ s | vA | na | W | va | va | na |1 [k

* water and vapor samples and all TCLP & SPLP extracts are reported in ug/L, soil/sludge/solid samplesin mg/kg, wipe samplesin pg/wipe,
product/oil/non-aqueous liquid samplesin mg/L.

# cluttered chromatogram; sample peak coelutes with surrogate peak.

+The following descriptions of the TPH chromatogram are cursory in nature and McCampbell Analytical is not responsible for their interpretation: a)
unmodified or weakly modified gasoline is significant; b) heavier gasoline range compounds are significant(aged gasoline?); c) lighter gasoline range
compounds (the most mobile fraction) are significant; d) gasoline range compounds having broad chromatographic peaks are significant; biologically
altered gasoline?; ) TPH pattern that does not appear to be derived from gasoline (stoddard solvent / mineral spirit?); f) one to a few isolated non-target
peaks present; g) strongly aged gasoline or diesel range compounds are significant; h) lighter than water immiscible sheen/product is present; i) liquid
sample that contains greater than ~1 vol. % sediment; j) reporting limit raised due to high MTBE content; k) TPH pattern that does not appear to be
derived from gasoline (aviation gas). m) no recognizable pattern; n) TPH(g) range non-target isolated peaks subtracted out of the TPH(g) concentration
at the client's request; p) see attached narrative.

DHSELAP Cetification N° 1644 Ji@ AngelaRydelius, Lab Manager



M CC am Dbel I A nal Vt | Cal I nC 1534 Willow Pass Road, Pittsburg, CA 94565-1701

Web: www.mccampbell.com  E-mail: main@mccampbell.com

"When Oualitv Counts” Telephone: 877-252-9262  Fax: 925-252-9269
AEI Consultants Client Project ID: #273928; Plazza Date Sampled:  10/08/07-10/18/07
2500 Camino Diablo, Ste. #200 Date Received: 10/18/07
Client Contact: Robert Flory Date Extracted: 10/18/07
Wanut Creek, CA 94597
Client P.O.: Date Analyzed 10/19/07-10/24/07
Bunker Qil (C10+), Diesel (C10-C23) & Motor Oil Range (C18+) Extractable Hydrocarbons as Bunker Oil, Diesel & Motor Oil*
Extraction method: SW3510C Analytical methods: SW8015C Work Order: 0710655
Lab ID Client ID Matrix TPH(bo) TPH(d) TPH(mo) DF % SS
001A MW-1 w 140,b 56 ND 1 94
002A MW-2 w ND ND ND 1 112
003A MW-3 W ND ND ND 1 112
004A MW-4 w ND ND ND 1 113
005A IN-1 w ND ND ND 1 88
Reporting Limit for DF =1; w 100 50 250 ug/L
ND means not detected at or
above the reporting limit S NA NA NA mg/Kg

* water samples are reported in pg/L, wipe samples in pg/wipe, soil/solid/sludge samples in mg/kg, product/oil/non-agueous liquid samples in mg/L,
and all DISTLC/ STLC/ SPLP/ TCLP extracts are reported in pg/L.

# cluttered chromatogram resulting in coeluted surrogate and sample peaks, or; surrogate peak is on elevated baseline, or; surrogate has been
diminished by dilution of original extract.

+The following descriptions of the TPH chromatogram are cursory in nature and McCampbell Analytical is not responsible for their
interpretation: a) unmodified or weakly modified diesel is significant; b) diesel range compounds are significant; no recognizable pattern; c) aged
diesel? is significant); d) gasoline range compounds are significant; €) unknown medium boiling point pattern that does not appear to be derived
from diesel; f) one to afew isolated peaks present; g) oil range compounds are significant; h) lighter than water immiscible sheen/product is
present; i) liquid sample that contains greater than ~1 vol. % sediment; k) kerosene/kerosene range/jet fuel range; 1) bunker oil; m) fuel oil; n)

stoddard solvent/mineral spirit.

DHS ELAP Cetification N° 1644 —  AngelaRydelius, Lab Manager



M cCampbell Analytical, Inc.

"When Oualitv Counts"

1534 Willow Pass Road, Pittsburg, CA 94565-1701
Web: www.mccampbell.com  E-mail: main@mccampbell.com
Telephone: 877-252-9262  Fax: 925-252-9269

QC SUMMARY REPORT FOR E218.6

W.O. Sample Matrix: Water QC Matrix: Water WorkOrder 0710655
EPA Method E218.6 Extraction E218.6 BatchID: 31430 Spiked Sample ID: N/A
Analyte Sample Spiked MS MSD [MS-MSD| LCS LCSD [LCS-LCSD Acceptance Criteria (%)
pa/L Hg/L |% Rec.|[% Rec. | % RPD |% Rec.|% Rec.| %RPD [MS/MSD| RPD |LCS/LCSD| RPD

Hexachrome N/A 25 N/A N/A N/A 94.2 93.8 0.426 N/A N/A | 90 - 110 10

All target compounds in the Method Blank of this extraction batch were ND |ess than the method RL with the following exceptions:

NONE

BATCH 31430 SUMMARY

Sample ID Date Sampled Date Extracted Date Analyzed Sample ID Date Sampled Date Extracted Date Analyzed
0710655-002D 10/18/07 12:15 PM 10/18/07 _ 10/18/07 8:47 PM [ 0710655-003D 10/18/07 10:05 AM 10/18/07 _ 10/18/07 8:28 PM ||

MS = Matrix Spike; MSD = Matrix Spike Duplicate; LCS = Laboratory Control Sample; LCSD = Laboratory Control Sample Duplicate; RPD = Relative Percent Deviation.
% Recovery = 100 * (MS-Sample) / (Amount Spiked); RPD = 100 * (MS - MSD) / ((MS + MSD) / 2).

MS / MSD spike recoveries and / or %RPD may fall outside of laboratory acceptance criteria due to one or more of the following reasons: a) the sample is inhomogenous AND
contains significant concentrations of analyte relative to the amount spiked, or b) the spiked sample's matrix interferes with the spike recovery.

N/A = not enough sample to perform matrix spike and matrix spike duplicate.

NR = analyte concentration in sample exceeds spike amount for soil matrix or exceeds 2x spike amount for water matrix or sample diluted due to high matrix or analyte content.

DHSELAP Certification N° 1644

S QA/QC Officer



1534 Willow Pass Road, Pittsburg, CA 94565-1701

M Ccampbel I Anal \/t| Ca'l 1 I nc. Web: www.mccampbell.com  E-mail: main@mccampbell.com

"When Oualitv Counts" Telephone: 877-252-9262  Fax: 925-252-9269

QC SUMMARY REPORT FOR SW8021B/8015Cm

W.O. Sample Matrix: Water QC Matrix: Water WorkOrder 0710655
EPA Method SW=8021B/8015Cm Extraction SW5030B BatchID: 31425 Spiked Sample ID: 0710655-004B
Analyte Sample Spiked MS MSD [MS-MSD| LCS LCSD [LCS-LCSD Acceptance Criteria (%)
pa/L Hg/L |% Rec.|[% Rec. | % RPD |% Rec.|% Rec.| %RPD [MS/MSD| RPD |LCS/LCSD| RPD

TPH (btex} ND 60 79.1 80 1.25 91.7 101 10.1 70 - 130 30 70 - 130 30
MTBE ND 10 97 104 7.04 105 101 3.80 70 - 130 30 70 - 130 30
Benzene ND 10 101 106 4.42 86.5 94.2 8.47 70- 130 30 70 - 130 30
Toluene ND 10 100 105 4.64 97.3 106 8.27 70 - 130 30 70 - 130 30
Ethylbenzene ND 10 101 105 4.16 95.3 102 6.96 70 - 130 30 70 - 130 30
Xylenes ND 30 93.5 95.1 1.74 107 113 6.06 70 - 130 30 70 - 130 30

%SS 110 10 107 107 0 83 88 5.27 70 - 130 30 70 - 130 30

All target compounds in the Method Blank of this extraction batch were ND less than the method RL with the following exceptions:

NONE

BATCH 31425 SUMMARY

Sample ID Date Sampled Date Extracted Date Analyzed Sample ID Date Sampled Date Extracted Date Analyzed
0710655-001B 10/18/07 11:05 AM 10/19/07  10/19/07 8:28 AM | 0710655-002B 10/18/07 12:15 PM 10/19/07  10/19/07 7:58 AM
0710655-003B 10/18/07 10:05 AM 10/19/07  10/19/07 7:27 AM | 0710655-004B 10/18/07 1:35 PM 10/19/07  10/19/07 6:57 AM
0710655-005B 10/08/07 11:30 AM 10/19/07  10/19/07 6:26 AM

MS = Matrix Spike; MSD = Matrix Spike Duplicate; LCS = Laboratory Control Sample; LCSD = Laboratory Control Sample Duplicate; RPD = Relative Percent Deviation.
% Recovery = 100 * (MS-Sample) / (Amount Spiked); RPD = 100 * (MS - MSD) / ((MS + MSD) / 2).

MS / MSD spike recoveries and / or %RPD may fall outside of laboratory acceptance criteria due to one or more of the following reasons: a) the sample is inhomogenous AND
contains significant concentrations of analyte relative to the amount spiked, or b) the spiked sample's matrix interferes with the spike recovery.

£ TPH(btex) = sum of BTEX areas from the FID.

# cluttered chromatogram; sample peak coelutes with surrogate peak.

DHS EL AP Certification N° 1644 A QA/QC Officer




M CCam D bel I A n al \/t | Ca.l I nc 1534 Willow Pass Road, Pittsburg, CA 94565-1701

Web: www.mccampbell.com  E-mail: main@mccampbell.com
"When Oualitv Counts" Telephone: 877-252-9262  Fax: 925-252-9269

QC SUMMARY REPORT FOR E200.8

W.O. Sample Matrix: Water QC Matrix: Water WorkOrder 0710655
EPA Method E200.8 Extraction E200.8 BatchID: 31427 Spiked Sample ID: 0710657-001A
Analyte Sample Spiked MS MSD [MS-MSD| LCS LCSD [LCS-LCSD Acceptance Criteria (%)
pa/L Hg/L |% Rec.|[% Rec. | % RPD |% Rec.|% Rec.| %RPD [MS/MSD| RPD |LCS/LCSD| RPD

Antimony 0.55 10 98.9 99.9 0.953 108 107 0.834 70-130 | 20 80 - 120 20
Arsenic 37 10 116 116 0 100 99.1 1.18 70 - 130 20 80 - 120 20
Barium 33 100 99.6 99.8 0.151 101 100 0.596 70-130 | 20 80 - 120 20
Beryllium ND 10 85.1 86 1.12 102 101 1.18 70 - 130 20 80 - 120 20
Cadmium ND 10 94 93.5 0.499 102 101 0.891 70-130 | 20 80 - 120 20
Chromium 12 10 89.3 90.9 0.747 | 96.2 96.7 0.550 70-130 | 20 80 - 120 20
Cobalt 1.4 10 83 84 1.01 104 105 0.383 70 - 130 20 80 - 120 20
Copper 130 10 NR NR NR 94.2 93.9 0.255 70-130 | 20 80 - 120 20
Lead 6.1 10 100 101 0.124 100 102 1.51 70-130 | 20 80 - 120 20
Mercury 0.057 0.25 88.8 88.1 0.647 86.6 87.2 0.736 70 - 130 20 80 - 120 20
Molybdenum 66 10 116 118 0.284 | 97.3 96.2 1.18 70-130| 20 80- 120 20
Nickel 8.7 10 103 118 7.58 98.4 101 2.48 70 - 130 20 80 - 120 20
Selenium 26 10 111 115 0.987 103 103 0 70-130 | 20 80 - 120 20
Silver ND 10 90.6 91.1 0.619 103 102 0.974 70-130 | 20 80- 120 20
Thallium ND 10 94.3 94.8 0.518 94.2 95 0.772 70 - 130 20 80 - 120 20
Vanadium 20 10 96.1 97.2 0.372 | 99.3 98.2 1.06 70-130 | 20 80- 120 20
Zinc 210 100 99.7 98.8 0.288 102 104 1.74 70 - 130 20 80 - 120 20

%SS: 105 750 108 109 0.676 105 103 2.07 70-130 | 20 70 - 130 20

All target compounds in the Method Blank of this extraction batch were ND less than the method RL with the following exceptions:

NONE

BATCH 31427 SUMMARY
Sample ID Date Sampled Date Extracted Date Analyzed Sample ID Date Sampled Date Extracted Date Analyzed

0710655-002C 10/18/07 12:15 PM 10/18/07 10/19/07 1:15 AM | 0710655-002C 10/18/07 12:15 PM 10/18/07 10/23/07 2:37 PM
0710655-003C 10/18/07 10:05 AM 10/18/07 10/19/07 1:23 AM | 0710655-003C 10/18/07 10:05 AM 10/18/07 10/23/07 7:26 PM

MS = Matrix Spike; MSD = Matrix Spike Duplicate; LCS = Laboratory Control Sample; LCSD = Laboratory Control Sample Duplicate; RPD = Relative Percent Deviation.
% Recovery = 100 * (MS-Sample) / (Amount Spiked); RPD = 100 * (MS - MSD) / ((MS + MSD) / 2).

MS / MSD spike recoveries and / or %RPD may fall outside of laboratory acceptance criteria due to one or more of the following reasons: a) the sample is inhomogenous AND
contains significant concentrations of analyte relative to the amount spiked, or b) the spiked sample's matrix interferes with the spike recovery.

N/A = not applicable to this method.

NR = analyte concentration in sample exceeds spike amount for soil matrix or exceeds 2x spike amount for water matrix or sample diluted due to high matrix or analyte content.

DHS EL AP Certification N° 1644 S QA/QC Officer




M cCampbell Analytical, Inc.

"When Oualitv Counts"

1534 Willow Pass Road, Pittsburg, CA 94565-1701

Web: www.mccampbell.com

E-mail: main@mccampbell.com

Telephone: 877-252-9262  Fax: 925-252-9269

W.O. Sample Matrix: Water

QC SUMMARY REPORT FOR SW8015C

QC Matrix: Water

WorkOrder 0710655

EPA Method SW8015C

Extraction SW3510C

BatchID: 31428

Spiked Sample ID: N/A

Analyte Sample Spiked MS MSD [MS-MSD| LCS LCSD [LCS-LCSD Acceptance Criteria (%)
pg/L ug/L | % Rec.|% Rec. | % RPD |% Rec.|% Rec.| %RPD [MS/MSD| RPD |LCS/LCSD| RPD
TPH(d) N/A 1000 N/A N/A N/A 111 112 1.39 N/A N/A 70 - 130 30
%SS N/A 2500 N/A N/A N/A 73 80 9.22 N/A N/A | 70- 130 30

NONE

All target compounds in the Method Blank of this extraction batch were ND less than the method RL with the following exceptions:

Sample ID Date Sampled

Date Extracted

BATCH 31428 SUMMARY

Date Analyzed

Sample ID

Date Sampled

Date Extracted

Date Analyzed

0710655-001A 10/18/07 11:05 AM
0710655-003A 10/18/07 10:05 AM
0710655-005A 10/08/07 11:30 AM

10/18/07

10/18/07

10/22/07 8:31 PM
10/18/07 10/20/07 12:50 AM
10/24/07 3:05 PM

0710655-002A
0710655-004A

10/18/07 12:15 PM
10/18/07 1:35 PM

10/18/07
10/18/07

10/19/07 11:43 PM

10/20/07 1:57 AM

MS = Matrix Spike; MSD = Matrix Spike Duplicate; LCS = Laboratory Control Sample; LCSD = Laboratory Control Sample Duplicate; RPD = Relative Percent Deviation.

% Recovery = 100 * (MS-Sample) / (Amount Spiked); RPD = 100 * (MS - MSD) / ((MS + MSD) / 2).

MS / MSD spike recoveries and / or %RPD may fall outside of laboratory acceptance criteria due to one or more of the following reasons: a) the sample is inhomogenous AND
contains significant concentrations of analyte relative to the amount spiked, or b) the spiked sample's matrix interferes with the spike recovery.

N/A = not enough sample to perform matrix spike and matrix spike duplicate.

NR = analyte concentration in sample exceeds spike amount for soil matrix or exceeds 2x spike amount for water matrix or sample diluted due to high matrix or analyte content.

DHSELAP Certification N° 1644

S QA/QC Officer
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PARTICLE SIZE DISTRIBUTION TEST REPORT
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INSITUBIOVENTING: PILOT TESTING RESULTS
IN DEEP SOILSIN THE SOUTHWESTERN UNITED STATES

John W. Ratz, Russell A. Frishmuth, Brian R. Blicker,
John F. Hall, and Douglas C. Downey
Par sons Engineering Science, Inc.
Denver, Colorado

ABSTRACT

In situ bioventing, or low flow rate soil ventilation for the enhanced aerobic biodegradation of
petroleum hydrocarbon contaminants, has been shown to be a cost-effective remedial alternative
for vadose zone soils. The success of the technology relies on the ability of indigenous soil
microorganisms to utilize hydrocarbon contaminants as a primary growth substrate. The rate of
hydrocarbon biodegradation a a given site depends on a variety of factors, including the
concentration of soil microorganisms present. Soil microbial populations are typically elevated
in shallow soils due to an abundance of naturally occurring substrates and nutrients, but may be
limited at greater depths due to a lack of these constituents. Therefore, the effectiveness of in
situ bioventing is questionable in contaminated soil zones that extend far below the ground
surface (bgs). Also, because the soil microbial population relies on soil moisture to sustain
hydrocarbon degradation, the viability of bioventing is questionable in arid climates, where the
soil moisture content is suspected to be minimal.

Parsons Engineering Science, Inc. (Parsons ES) has conducted bioventing pilot tests at 6 U.S.
Air Force sites in Arizona, Nevada, New Mexico, and Utah, where petroleum hydrocarbon
contamination had been transported to maximum depths ranging from 65 to 220 feet bgs. Test
results demonstrated that bioventing can be a viable remedial alternative in deep soils in arid
regions. Petroleum biodegradation was shown to be occurring at significant rates at 3 of the 6
subject sites. Average oxygen consumption rates ranged from 4.6 to 12.8 percent per day during
initial in situ respiration testing at these 3 sites. At 5 of the 6 sites, average soil total Kjeldahl
nitrogen (TKN) concentrations ranged from 50 to 150 milligrams per kilogram (mg/kg),
generaly indicating that significant bacterial populations may exist in deep soils a these sites,
and that enough nitrogen was present to support aerobic hydrocarbon biodegradation. At Site 35,
located at Davis-Monthan Air Force Base (AFB) in Arizona, the average TKN concentration in
soil was 16 mg/kg and the average oxygen consumption rate was 0.22 percent per day,
demonstrating that the lack of a significant microbia population may contribute to the low
hydrocarbon biodegradation rates estimated a this ste. During these initial pilot tests, soil
moisture was found to be present in adequate amounts at al subject sites to support aerobic
petroleum hydrocarbon biodegradation. Extended bioventing pilot testing is currently being
conducted at these 6 sites to determine the long-term impact of bioventing on site contaminant
concentrations.

TECHNOLOGY OVERVIEW

Releases of petroleum hydrocarbons into soil often require remedia action to protect public
health and the environment. Because petroleum-contaminated soil is generally not classified as a
hazardous waste under the Resource Conservation and Recovery Act (RCRA), excavation and
placement of these soils in approved landfills has frequently been the most expedient remedial
option. However, soil excavation and disposal can become prohibitively expensive or physically
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infeasible if large volumes of contaminated soil must be removed, or if contamination extends to
more than a few feet bgs. Also, the risk of becoming a potentially responsible party in future
landfill remediation has made the excavation and disposal option much less attractive.

Many sites with surface soil contamination can be remediated by excavating soils and treating
them aboveground using thermal, chemical/physical, or biological processes. However, soil
excavation is impractical at many sites due to the depth of contamination or the presence of
surface features such as roads, railways, or buildings. Also, aboveground systems are often
impractical and expensive due to surface space limitations and labor-intensive system operation
and maintenance, respectively.

In situ remedial technologies based on the movement of air through contaminated media are
proving to be cost-effective aternatives to landfill disposal or ex situ treatment. Soil vapor
extraction (SVE), for example, has been extensively used to physically remove volatile
hydrocarbons from soils. However, SVE systems often require costly off-gas treatment such as
incineration or granular activated carbon adsorption, and they are not designed to remediate sites
contaminated with less volatile petroleum hydrocarbons such as those found in diesel fuel,
kerosene, Stoddard® solvent, and jet fuel.

In situ bioventing is an innovative, cost-effective technology for the remediation of soils
contaminated with petroleum hydrocarbons, regardless of the volatility of the contaminants.
Bioventing can be described as in situ soil ventilation with the primary objective of supplying
oxygen to subsurface soilsto stimulate the aerobic biodegradation of fuel residuals by indigenous
soil microbes. Although most soil microbial populations can biodegrade fuels under either
aerobic or anaerobic conditions, petroleum biodegradation is typically at least an order of
magnitude faster under aerobic conditions. Given an enhanced oxygen supply, indigenous soil
microorganisms can biodegrade fuel residuals more quickly than they could under anaerobic
conditions that are typically encountered in petroleum-contaminated soil. In addition to an
enhanced oxygen supply, soil bacteria also require moisture and a variety of nutrients to sustain
hydrocarbon biodegradation. These nutrients, which include nitrogen, phosphorus, sulfur, and
metals such as calcium and iron, are used by bacteria to synthesize new biomass and to
manufacture enzymes. At some sites, concentrations of nitrogen or phosphorous may be low
enough to limit the growth of the native microbial population. Other nutrients normally are
present at adequate concentrations to support microbial growth. Although the time required for
site cleanup is longer using bioventing instead of traditional methods such as excavation and
landfarming, cost for site closure using bioventing is typically at least an order of magnitude
lower than that of implementing these traditional approaches.

Researchers at the Texas Research Institute (1984) and Chevron (Ely and Heffner, 1988) have
observed or utilized enhanced petroleum hydrocarbon biodegradation through the use of soil
ventilation, and U.S. Air Force field tests using in situ bioventing have documented this
technique of stimulating aerobic biodegradation of fuel residuals. As a part of previous U.S. Air
Force testing efforts, a full-scale soil ventilation project to remediate a 27,000-gallon jet fue spill
at a site in Utah has been completed. During this 18-month project, jet fuel residuals in soils
were reduced from an average total petroleum hydrocarbon (TPH) concentration of
approximately 900 milligrams per kilogram (mg/kg) to less than 10 mg/kg (Hinchee and Miller,
1991). Monitoring of extracted soil gas indicated that volatilization accounted for 60 percent of
the contaminant removal, and biodegradation accounted for the remaining 40 percent.

A conceptual layout of an in Situ bioventing system is illustrated in Figure 1. Although
bioventing systems use essentially the same equipment as SVE systems, there are two primary
differences between the technologies. First, bioventing systems operate at much lower flow rates
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Figure 1. Conceptual layout of in situ bioventing.
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Figure 2. Site locations.
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than SVE systems to minimize the volatilization of contaminants while still providing oxygen to
contaminated soil. Bioventing systems operate at 0.5 to 1 soil pore volume exchange per day,
while SVE systems exchange 5 to 10 soil pore volumes per day to maximize volatilization.
Secondly, bioventing systems can operate in either an air injection mode or a soil gas extraction
mode, whereas SVE systems are limited to high flow rate soil gas extraction for the control of
volatile organic compound (VOC) emissions. Because of these basic differences, in situ
bioventing is much less expensive than SVE. Treatment of extracted soil gas is avoided or
minimized using in situ bioventing, which is significant because off-gas treatment systems can
amount to more than half of the project cost associated with the design, installation, and
operation of SVE systems (Reisinger et a., 1994). Point-source air permitting can be avoided by
using injection systems in locations where air emissions are a concern. However, air quality
monitoring is normally required during injection system startup to demonstrate that VOCs are
not being transported into the breathing zone or into areas where vapors could accumulate, such
as basements (Figure 1). To avoid this situation, injection systems are typically used only for
hydrocarbon contaminants that are not highly volatile.

BIOVENTING PILOT TESTING

In April 1992, Parsons ES was retained by the Air Force Center for Environmental Excellence
(AFCEE) to conduct bioventing pilot tests a over 130 petroleum-contaminated sites on Air
Force bases throughout the United States. The objective of this ongoing research project is to
assess the successes and limitations of this innovative technology in remediating a wide variety
of hydrocarbon contaminants in varying soil types and climatic conditions. Six of these sites
were located in the southwestern United States (Figure 2), and had soil contamination to depths
ranging from 65 to 220 feet bgs. These six sites were of particular interest due to the depths to
which contamination extended, and because they were located in arid regions.

The feasibility of in situ bioventing can be questioned in deep soils, where native microbial
populations may be too sparse to biodegrade petroleum hydrocarbons a significant rates.
Typically, microbial concentrations decrease with depth in the soil profile due to the lack of
metabolizable carbon and nutrients at greater depths. In one study, sediments in an aquifer
contained 10 times less biomass than neighboring surface sediments (Alexander, 1977). Organic
carbon reaches the subsurface via the percolation of recharge water through the soil column.
Since the microflora a higher levels within the soil column have initial contact with the
percolating water, they can metabolize the carbon compounds, leaving little to no degradable
carbon when the percolating water reaches greater depths. Because little carbon is available at
these greater depths, microbial concentrations can be sparse. TKN can be used as a genera
indicator of the magnitude of the bacterial population present in soils. The TKN value indicates
the concentration of organic nitrogen, nitrate, and nitrite present in a sample. Much of the
organic nitrogen may originate from cell mass. Low TKN concentrations, generally below 25
mg/kg, indicate that little nitrogen or cell mass is present in soil. Higher TKN concentrations
indicate the presence of nitrate, nitrite, and organic nitrogen, and may also indicate the presence
of asignificant bacterial population.

An additional concern a these six study sites is that, due to the climatic conditions, soils may
not contain adequate levels of moisture to sustain in situ biodegradation. A column test using
soils from the full-scale bioventing site in Utah showed increasing fuel biodegradation as soil
moisture was increased from 6 to 18 percent by weight (Hinchee and Arthur, 1990). Soail
moisture contents of less than 3 to 4 percent by weight may limit the growth of the bacterial
population and their ability to biodegrade petroleum hydrocarbons.
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PILOT TESTING PROCEDURES

Pilot testing was performed in accordance with the Test Plan and Technical Protocol for a
Field Treatability Testfor Bioventing (Hinchee et a., 1992). The primary objectives of each test
were to assess the potential for supplying oxygen throughout contaminated soil zones, to
determine if indigenous soil microbes were capable of biodegrading hydrocarbon residuals, and
if 50, to quantify the rate a which indigenous microbes can biodegrade fud when stimulated by
oxygen-rich soil gas.

Site Characterization and Well Installation

At each pilot testing site, a drilling and sampling program was conducted to characterize the
prevailing hydrogeologic conditions and the contaminant distribution in the subsurface. A
minimum of four boreholes were drilled a each pilot testing site to facilitate this subsurface
investigation. A minimum of three soil samples were collected from each site and submitted to
an analytical laboratory for avariety of chemical and physical analyses, including TPH; benzene,
toluene, ethylbenzene, and total xylenes (BTEX); soil moisture content, and total Kjeldahl
nitrogen (TKN).

A vent well (VW) for the injection of air into the subsurface, and at least three multiple-depth
vapor monitoring points (MPs), for soil gas sampling, were constructed in the boreholes drilled
a each ste. The VWs were constructed using 4-inch-diameter, Schedule 40 polyvinyl chloride
(PVC) casing and 0.04-inch slotted screen. At Site 35 and Site 388, VW:s that had been installed
during previous site investigations were used for the pilot test. Typicaly, three MPs were
installed at each pilot testing Site, and at least three screens were installed at discrete depths at
each MP. Thermocouples were installed a one MP a each Ste to measure soil temperature.
Additionally, background points were installed in uncontaminated soil a& many of these sites to
characterize background soil and soil gas conditions.

Initial Soil Gas Characterization

After the installation of the VW and MPs, initial soil gas conditions were characterized. The
objective of the initial soil gas characterization was to measure the initial concentrations of total
volatile hydrocarbons (TVH) in the soil gas, and to determine if aerobic fuel biodegradation was
occurring in contaminated soils. Because oxygen is a primary electron acceptor in microbial
degradation pathways, the uptake of oxygen in soil is a quantifiable indicator of hydrocarbon
biodegradation. Also, the production of carbon dioxide in soil gas indicates that petroleum
hydrocarbons are being completely mineralized. Typically, petroleum-contaminated soils will be
oxygen depleted (i.e., anaerobic or containing no more than 3 percent oxygen) and will contain
elevated concentrations of carbon dioxide, sometimes as high as 15 percent. To ascertain that
oxygen consumption and carbon dioxide production are caused by the degradation of petroleum
hydrocarbons rather than that of naturally occurring soil organic matter, soil gas conditions are
also characterized at background MPs in uncontaminated soil. |f oxygen levels are elevated in
the background MPs relative to those in contaminated soil, it can be established that oxygen in
contaminated soils is being utilized specifically for the consumption of petroleum hydrocarbons.

In Situ Respiration Testing

In situ respiration testing was performed at each site to quantify the rates of aerobic petroleum
hydrocarbon biodegradation. As soil bacteria consume fuel, they utilize oxygen and produce
carbon dioxide. Prior field research has shown that oxygen consumption rates can be used to
accurately estimate the rates of hydrocarbon biodegradation (Miller and Hinchee, 1990; Hinchee
and Miller, 1991). Although carbon dioxide should provide an equivalent estimate of fue
biodegradation, natural consumption and production of carbon dioxide in the soil carbonate cycle
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often mask carbon dioxide production associated with bacterial respiration. Complete biological
mineralization of fuel hydrocarbons (e.g., n-decane) can be described by the expression:

CioHy, + 15,502 = 10C02+ I 1HAL0

Using an equivalent ratio based on mass, approximately 3.5 grams of oxygen is required to
mineralize 1 gram of fuel hydrocarbons to carbon dioxide and water. Based on the 3.5:1 ratio,
oxygen utilization rates observed during respiration testing, and estimated air-filled porosity
values for the subject soils, hydrocarbon biodegradation rates can be calculated.

In situ respiration tests were conducted at each subject site by injecting air admixed with
helium, an inert tracer gas, into contaminated soils, and monitoring the rates of oxygen
consumption and helium diffusion after injection ceased. Helium is an inert, highly diffusive,
nonbiodegradable gas, and it can be used as a conservative tracer to determine if leakage is
occurring or if oxygen diffusion is responsible for aportion of the oxygen lost during respiration
testing. Hydrocarbon biodegradation rates were estimated for each testing point after oxygen
consumption rates had been calculated.

Soil Formation Permeability Testing

The primary objective of in situ bioventing is to supply oxygen uniformly throughout
contaminated soil zones. Therefore, soil formation permeability tests were conducted at each site
to determine if oxygen could be delivered throughout contaminated soil zones. This is a critical
test because site soils must be permeable to air flow for in situ bioventing to be feasible.
Previous permeability testing conducted a other sites has demonstrated that oxygen can be
distributed even in fine-grained soils, with clay contents as high as 80 percent (Downey et al.,
1992). At each Site, air was injected into the VW, while changes in soil gas composition were
observed at surrounding MPs. Pressure response was aso measured at the MPs using differential
pressure gauges. A radius of oxygen influence was estimated for each ste.

Extended Pilot Testing

After the completion of each initial bioventing pilot test, which consisted of the site
characterization through the soil formation permeability test, pilot-scale bioventing systems were
installed at each site for continuous operation over a 12-month extended testing phase to
determine the long-term influences of bioventing. An in situ respiration test was performed at
each dite after 6 months of pilot system operation to verify that long-term hydrocarbon
biodegradation was occurring. To date, the only subject pilot-scale system that has operated for
afull year isthe system installed at Site 388 a Hill AFB. At the end of the 12-month extended
testing phase at Site 388, a find in situ respiration test was performed and soil and soil gas
samples were collected to determine the actua degree of cleanup that had been achieved. This
fina investigation program will be performed in the near future at the remainder of the study
sites where long-term oxygen utilization has been documented during 6-month respiration
testing.

SITE DESCRIPTIONS

Site 27

Site 27 is aformer fuel storage yard at Nellis AFB in Las Vegas, Nevada. Four 20,000-gallon
underground storage tanks (USTs) were removed from the site in 1989 after a leak was
discovered in one of the tanks. While active, the tanks contained heating oil and waste
petroleum, oil, and lubricants (POL). BTEX compounds and heavier heating oil-related
hydrocarbons are the primary contaminants at the site. Soil samples collected during the removal
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of the tanks had TPH concentrations of up to 14,000 mg/kg. Groundwater is encountered at
approximately 70 feet bgs throughout the area, and the soils consist of aluvia deposits of silt,
clay, and fine sand with isolated lenses of cdiche. The released hydrocarbons have migrated
through the unsaturated soil column to groundwater, and up to 8 feet of free product has been
found in groundwater monitoring wells in the vicinity.

Site 28

Site 28 a Nellis AFB is an active fud loading facility adjacent to the flightline. Two 2,000-
galon JP-4 jet fuel spills were reported in the area in 1967 and 1982. Each spill was contained
within an unlined diked area and allowed to evaporate and percolate into the ground. Soil
samples collected at the site had TPH concentrations of up to 24,000 mg/kg. Groundwater is
encountered at approximately 65 feet bgs at Site 28. Soils are very similar to those encountered
a Site 27, consisting of aluvia deposits of silt, clay, and fine sand with isolated lenses of
caliche. Up to 5 feet of free product has been found in groundwater monitoring wells at Site 28.

Site 35

Site 35, a fue pumphouse, is located in the west-central part of Davis-Monthan AFB in
Tucson, Arizona. The site is currently used for the storage and transfer of JP-4 jet fud. In 1985,
a leak was discovered in a 6-inch product line approximately 8 feet bgs. The leak was repaired
and asite investigation ensued. Contaminated soils were encountered, and soil samples collected
during the construction of monitoring wells in the area had TPH concentrations as high as
320,000 mg/kg. The groundwater surface is approximately 300 feet bgs at the site. Soils consist
of interbedded sand, gravel, silt, and clay layers. Groundwater at the site has been only slightly
impacted by the hydrocarbon release.

Site 36

Site 36 is a base fud station located at Davis-Monthan AFB. Contamination a the site
resulted from a past leak in a UST and fud dispenser. The tank and dispenser have been taken
out of service; however, the site still operates as afud station. Primary contaminants a the site
include BTEX compounds and other gasoline-related hydrocarbons. Soil samples collected from
borings in the area had TPH concentrations of up to 4,900 mg/kg. Groundwater is encountered at
approximate 300 feet bgs a the site and soils consist of interbedded sand, gravel, silt, and clay
layers. Groundwater at the site has not been impacted.

Site 388

Site 388 is the site of a former 2,300-gallon underground waste fud vault at Hill AFB in
Ogden, Utah. The vault, formerly containing waste JP-4 jet fuel, was permanently removed from
service in December 1987. Hydrocarbon-contaminated soil was discovered during the removal
of the vault. Fuel residuals have migrated downward to a depth greater than 100 feet bgs, and
laterally at least 130 feet to the south-southwest. Soil sample analyses have yielded TPH
concentrations of up to 16,800 mg/kg. Groundwater at the site is encountered at approximately
150 feet bgs and has not been significantly impacted by the petroleum hydrocarbon release.  Soil
a the site generally consists of silty sands with thin layers of sandy gravels that extend to below
the water table.

SWMU70

Solid Waste Management Unit (SWMU) 70, the site of an oil/water separator, is located at
Cannon'AFB in Clovis, New Mexico. The separator was used to recover petroleum products
from wastewater generated from P-4 fuel truck maintenance. Water from the separator was
discharged into a leach well. Free product is also suspected to have discharged into the leach
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well in the past. Soil samples collected from borings in the area had maximum TPH
concentrations of 26,500 mg/kg. Groundwater at the site is encountered at approximately 270
feet bgs and has not been impacted. Soils at the site consist of silts and clays from the ground
surface to approximately 17 feet bgs. Sands with silt and clay were encountered from 17 feet bgs
to approximately 32 feet bgs. Below 32 feet bgs, are dlightly silty fine-to medium-grained sands
with discontinuous cemented sandstone extending to 65 feet bgs. Below this depth, sands with
layers of caliche were encountered to atotal drilling depth of 120 feet bgs.

PILOT TESTING RESULTS
Site Characterization

Table 1 summarizes the significant parameters measured during the initia ste
characterization effort in hydrocarbon-contaminated soil at each of the subject sites. The number
in parentheses to the right of each value indicates the number of sampling points that were
utilized. The average TKN concentration in soil a Site 35 was estimated at 16 mg/kg, indicating
that the concentration of the microbial population could be limited at the site, and that very little
nitrogen was present for use by the microbial population. TKN concentrations in 5 of the 7 soil
samples collected a Site 35 were below the detection limit of the method, and so the TKN
concentrations in most regions of contaminated soil at Site 35 are substantially less than 16
mg/kg. Bacterial plate counts from deep soils at Site 35 were very low, confirming that the
bacterial population was limited (Montgomery Watson, 1993). Colony forming units were
present at concentrations of less than 100 per gram in 12 of 17 samples that were anayzed.
Average soil TKN concentrations at the remaining 5 subject sites ranged from 50 to 150 mg/kg.
Soil TKN concentrations observed at over 60 bioventing sites nationwide ranged from less than
50 mg/kg to over 700 mg/kg (Miller et al., 1993), with an average TKN concentration of
approximately 240 mg/kg. Thus, the TKN values a all six of the subject sites are low compared
to the average of those measured at sites nationwide.

The average soil moisture content at the subject sites ranged from 7.2 to 24.1 percent by
weight. The soil moisture content values observed over the 60-site nationwide study ranged
from less than 5 percent by weight to over 25 percent by weight, with an average soil moisture
content of approximately 14.6 percent (Miller et a., 1993). The soil moisture content at the
subject sites does not appear to differ significantly from the range of those observed nationwide.
Despite the climatic conditions, a sufficient amount of soil moisture is present at these sites to
support aerobic hydrocarbon biodegradation. Soil temperatures ranged from 16.3 to 25.2 degrees
centigrade, which is within the range of temperatures observed previously a successful
bioventing sites.

Initial Soil Gas Characterization

Biological petroleum degradation was shown to be occurring in soils at all six sites. Initial
oxygen levels were depleted (Table 2), and carbon dioxide and TVH concentrations were
elevated in soil gas samples collected from petroleum-contaminated soils. Oxygen levels ranged
from 0 to 2.9 percent in contaminated soils at al of the subject sites with the exception of Site
35, where oxygen was present at concentrations ranging from 0.8 to 17.5 percent. Although
long-term biological activity was occurring in some soil zones at Site 35, biological activity in
other areas was not occurring at rates high enough to deplete oxygen levels in the soil gas. Soil
gas from deep uncontaminated soils a Cannon AFB, Nellis AFB, and Davis-Monthan AFB was
oxygen-rich and contained low concentrations of TVH, demonstrating that oxygen depletion in
petroleum-contaminated soil was due to the degradation of the petroleum rather than of naturally
occurring soil organic metter.
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0TS

Maximum Average TKN Average Soll Average Soil
Depth, Concentration, Moisture Content, Temperature,
Site feet bgs mg/kg percent by weight degrees C
27 80 97 (3) 14.0 (4) 20.8 (1)
28 65 100 (4) 24.1 (4) 23.2 (1)
35 220 16 (7) 10.9 (7) 23.6 (3)
36 100 50 (3) 7.2 (3) 25.2 (1)
388 120 58 (1) 10.0 (5) 16.3 (2)
SWMU 70 120 150 (4) 12.2 (3) 18.2 (2)
Table 1. Results of initial site characterization.
Average Initial Initial Oxygen Content Average Oxygen Estimated Hydrocarbon
Soil Gas TVH in Contaminated Soils, Uptake Rate, Biodegradation Rate,
Site Concentration, ppmv percent percent per day mg/kg/year
27 81,700 (3) 0.5 102.9 1.8 (4) 40 to 150
28 72,000 (3) Oto 2.2 4.6 (4) 70 to 1,220
35 46,100 (13) 0.8t0 17.5 0.22 (6) 10 to 50
36 39,700 (3) 0.7to0 2.8 1.9 (4) 100 to 520
388 26,300 (3) 0 10.2 (4) 710 to 8,400
SWMU 70 13,450 (2) 0 12.8 (5) 390 to 1,100

Table 2. Biological oxygen and hydrocarbon consumption in contaminated soils.




In Situ Respiration Testing

Table 2 summarizes the results of in situ respiration testing at the sites. Low oxygen uptake
rates ranging from 0.22 to 1.9 percent per day were observed at Site 27, Site 35 and Site 36.
Tests performed at Site 28, Site 388, and SWMU 70 resulted in relatively rapid average oxygen
uptake rates of 4.6, 10.2 and 12.8 percent per day, respectively. Inthe compilation ofbioventing
data from 60 sites nationwide, respiration rates ranged from less than 1 percent oxygen per day to
over 30 percent oxygen per day, with an approximate average of 11 percent oxygen per day
(Miller et al, 1993).

At each pilot testing site, petroleum biodegradation rates were estimated using M P-specific
oxygen utilization rates, estimated air-filled porosities, and a conservative ratio of 3.5 mg of
oxygen consumed for every mg of fue biodegraded. The ranges of biological hydrocarbon
consumption estimated at each site are summarized in Table 2. Petroleum biodegradation rates
of over 1,000 milligrams of fuel per kilogram of soil per year (mg/kg/yr) were estimated at MPs
at Site 28, Site 388, and SWMU 70. At these rates, most volumes of contaminated soil could be
brought down to traditional TPH-based action levels within approximately 5 to 10 years of full-
scale bioventing. Treatment times required to remediate soil to risk-based BTEX action levels
are expected to be substantially less. Fuel biodegradation rates ranging from 10 to 520 mg/kg/yr
were estimated at Site 27, Site 35, and Site 36. Taking Site 35 as a worst-case scenario, 300
years of bioventing a petroleum biodegradation rates of 10 mg/kg/yr would theoretically be
required to remediate soils with TPH concentrations of 3,000 mg/kg. Obviously, bioventing is
not expected to be a successful remedia technology in such scenarios.

Soil Formation Permeability Testing

Soil formation permeability tests were conducted by injecting air into a central VW for
approximately 20 hours, at air injection flow rates ranging from 7 standard cubic feet per minute
(scfm) to 73 scfm. Average injection pressures ranged from 7 inches of water to 3.0 pounds per
square inch (ps).

Oxygen was easily delivered throughout petroleum-contaminated soils in the pilot test zones
a these sites. Based on measured pressure response, which is an indicator of long-term oxygen
transport, it is anticipated that the radii of influence for long-term bioventing systems at these site
will range from 35 to 65 fest.

Extended Pilot Testing

Six-month respiration testing a the sites generally showed decreases in the oxygen
consumption rates. This can be attributed to a number of causes, including the selective
consumption of easily degraded compounds during initial months of testing, soil dessication in
soils near the injection VWS, and diffusion effects. At Site 35 and 36, in situ respiration testing
completed at the end of 9 months of system operation indicated that oxygen consumption had
almost entirely ceased. The Air Force has funded nutrient addition experiments to observe the
effects of moisture and nutrient supplementation on long-term oxygen consumption rates a these
two sites.

Of the 6 subject sites to date, the 12-month extended pilot test has been completed only at Site
388 at Hill AFB. The average oxygen consumption rate observed during 12-month respiration
testing was 9.4 percent oxygen per day, compared with the 10.2 percent per day average obtained
during initial testing (Table 2). These results indicate that long-term oxygen consumption rates
were not decreasing substantially over time, and that significant rates of fue biodegradation
could likely be sustained over along period of time. Figure 3 illustrates the impact of bioventing
on the benzene and TVH concentrations in soil gas at Site 388. Significant benzene and TVH
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reductions were realized at al three sampling points. Because TVH and BTEX compounds till
remain in the soil gas a significant concentrations at Site 388, Hill AFB personnel continue to
operate the system. The smallest decrease in the illustrated contaminant concentrations occurred
a the 75-feet bgs interval a MPA, where the TVH concentration dropped by 5,000 parts per
million, volume per volume (ppmv) during one year of pilot-scale treatment. These results
suggest that TVH concentrations could be attenuated to the method detection limit over a 4-year
period of in situ bioventing, assuming that the rate of decrease for the TVH concentration
remains constant.

Similar sampling efforts will be completed at the end of 12 months of bioventing at the
remaining subject sites except for Site 35 and Site 36 due to the lack of oxygen utilization at
these sites.  With the exception of Site 27, Site 35, and Site 36, the extended pilot-scale systems
installed at these sites may set the stage for future full-scale remediation efforts.

CONCLUSIONS

These pilot tests demonstrated that, in many cases, bacteria in deep soils are capable of
aerobically degrading petroleum hydrocarbons in situ.  Bioventing is expected to be a viable
remedia aternative at at least three of the subject sites. Soil TKN concentrations are useful as
an indirect indicator of the magnitude of the bacterial population present in contaminated soils.
Sites with low TKN values, such as Site 35, are likely to contain limited bacterial populations,
and bioventing may not be a suitable remedia option at such sites. Soil gas characterization and
in Situ respiration testing have been shown to be cost-effective methods for determining if
petroleum hydrocarbon biodegradation is occurring, and if rates are high enough to for in situ
bioventing to be afeasible remedial option.

The moisture content appears to be high enough in deep soils at these arid sites to support
bacterial fuel degradation. However, long-term air injection may dessicate soils near the VW,
especially in arid climates where relative humidity is extremely low. Future research regarding
moisture addition into the injected air stream may help define whether moisture amendment is
required to sustain high rates of biological fud degradation near the injection VW a any given
ste.

Finally, the importance of bioventing pilot testing has been highlighted by this effort. The
effectiveness of bioventing depends on a wide variety of site-specific parameters and cannot be
determined by simply reviewing existing site investigation information. The feasibility of
bioventing as aremedial technology can only be determined through site-specific pilot testing.
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ABSTRACT

Bioventing is the process of aerating subsurface soils to stimulate in situ biological activity
and promote bioremediation. Bioventing differs from soil venting in remedial approach.

Soil venting is designed and operated to maximize the volatilization of low-molecular-weight
compounds, with some biodegradation occurring. In contrast, bioventing is designed to
maximize biodegradation of aerobically biodegradable compounds, regardless of their
molecular weight, with some volatilization occurring. Bioventing is gaining wide acceptance
as a remediation alternative at petroleum-contaminated sites. However, site variability usually
requires that a short term treatability test be conducted in situ at potential sites to determine
the applicability of bioventing.

Battelle has worked with the U.S. Air Force and the U.S. Navy to develop a simple and
inexpensive field test to evaluate bioventing potential at petroleum-contaminated sites. This
test has been used to evaluate the applicability of bioventing at over 50 sites.

The in situ respiration test consists of injecting air and an inert tracer gas (helium) over a 24-
hour period to aerate soils at an oxygen-deficient, petroleum-contaminated site. Soil vapor
samples are collected to determine oxygen utilization rates and carbon dioxide production
rates. The stoichiometric relationship for the oxidation of hexane is used to calculate the
biodegradation rate. The tracer gas is monitored to estimate the effect of diffusion on
changes in soil-gas concentrations.
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The purpose of this paper is to describe the field procedures used to conduct this simple test
and to present an overview of the results from tests conducted at over 50 Air Force and
Navy petroleum-contaminated sites.

IN SITU RESPIRATION TESTING: A FIELD TREATABILITY TEST FOR
BIOVENTING

Bioventing is the process of aerating subsurface soils to stimulate in situ biological activity
and promote bioremediation. Although it is related to the process of soil venting (a.k.a. soil
vacuum extraction, soil gas extraction, and in situ soil stripping), its primary objectives are
different. Soil venting is designed and operated to maximize the volatilization of low-
molecular-weight compounds, with some biodegradation occurring. In contrast, bioventing is
designed to maximize biodegradation of aerobically biodegradable compounds, regardless of
their molecular weight, with some volatilization occurring. The major difference between
these technologies is that the objective of soil venting is volatilization, and the objective of
bioventing is biodegradation. Although both technologies involve the venting of air through
the subsurface, the differences in objectives result in different design and operation of the
remedial systems.

Petroleum distillate hydrocarbons such as JP-4 jet fuel generally are biodegradable if the
naturally occurring microorganisms that acclimate to the fuels as a carbon source are
provided an adequate supply of oxygen and basic nutrients (Atlas, 1986). Field data to date
indicate that site nutrients usually are sufficient to support natural biodegradation (Dupont et
al., 1991; Miller et al.,1991). However, the biodegradation process can quickly become
oxygen-limited because oxygen concentrations in the soil depend on natural oxygen diffusion
rates (Ostendorf and Kambell, 1989). As a result, natural biodegradation frequently is too
slow to prevent the spread of contamination, and sites may require remediation to protect
sensitive aquifers. Acceleration or enhancement of the natural biodegradation process
through forced aeration via bioventing may prove to be the most cost-effective remediation
for hydrocarbon-contaminated sites.

Laboratory-scale respirometry tests can be performed to evaluate microbial activity in site
soil samples. However, site variables may be difficult to anticipate and duplicate in the lab.
On-site testing is the most effective way to evaluate the potential of bioventing for remediat-
ing contaminants at a particular site. An effective in situ respiration test has been developed
to assess the potential for enhancing natural in situ biodegradation via bioventing.

TEST PROCEDURE
The four phases of the in situ respiration test are (1) site evaluation and selection via soil gas

survey, (2) soil-gas monitoring point installation for conduct of the respiration test, (3) test
setup and monitoring, and (4) data reduction and biodegradation calculations.
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Soil Gas Survey

The first step in evaluating the application of bioventing to a contaminated site usually is a
soil gas survey. Soil gas from the contaminated site is analyzed for concentrations of CO,,
0O,, and hydrocarbons.

If depth to contamination is less than 20 ft, soil gas sampling usually can be conducted using
hand-driven, small-diameter (~ %-inch OD) stainless steel probes with a slotted well point
assembly. At deeper sites, hydraulically driven probes can be used. It can be useful also to
analyze soil gas from existing site wells. With driven probes, it is useful to collect samples
at incremental depths to develop the soil-gas profile. While it is usually helpful to use soil-
gas-survey techniques to investigate an entire site, a much smaller area can be surveyed to
select locations for conducting an in situ respiration test.

There are numerous instruments commercially available for on-site soil-gas analysis. The
instruments used by the authors are Gastech Model 32520X for O, and CO, and Gastech
Trace-Techtor™ for total hydrocarbons, but other similar equipment could be used. The
main criterion for determining that a site is suitable for bioventing is that the microbial
activity at the site is oxygen-limited. Under such conditions, the O, level will be low
(usually 0% to 2%), CO, will be high (typically 5% to 20%, depending on soil type), and
the hydrocarbon content will be high (> 10,000 ppm depending on contaminant).

An uncontaminated site also must be selected for use as an experimental control to monitor
background respiration of natural organic matter and inorganic sources of CO,. Typical O,
and CO, levels at an uncontaminated site are 15% to 20% and 1% to 5%, respectively. The
hydrocarbon content in the soil gas of a contaminated site is generally below 100 ppm.

Prior to sampling, soil-gas probes are purged with a sample pump. To determine adequate
purging time, soil-gas concentrations are monitored until the concentrations stabilize. When
shallow soil-gas samples are collected, air withdrawal should be kept to a minimum to reduce
the chance of sample bias from leakage from the atmosphere. Figure 1 shows a typical setup
for monitoring soil gas.

The result of the soil gas survey should be the identification of three or four locations in the
contaminated zone and one location in the background area at which soil-gas monitoring
points can be installed for use in the in situ respiration test.

Installation of Soil-Gas Monitoring Points

As with the soil-gas survey, it is possible to conduct the in situ respiration test using hand-
driven probes. However, with such probes, a great deal of leakage to the surface can occur
during the extended monitoring of the respiration test. This phenomenon is true particularly
at sites with permeable soils and shallow depth to groundwater. At all sites, it is best to
install multilevel soil-gas monitoring points in borings augered by hand or with a portable
drill rig. The constructed monitoring points will be useful for future monitoring at the test
site.
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Various construction materials can be used for the monitoring points. The basic construction
should consist of multiple screened intervals with sand packs separated with hydrated
bentonite or grouted plugs. It is useful to install thermocouples for soil temperature
monitoring during the respiration test. A typical monitoring point construction diagram is
shown in Figure 2. Each probe interval consists of %-inch o.d. nylon tubing with a 6-inch
filter screen packed with course gravel at the base and a "quick-disconnect” fitting at the
surface. A 1- to 2-ft silica sand filter pack should be placed across the screened interval and
be followed with a 2-ft-thick wetted bentonite pellet or grout plug. At the surface, the
monitoring points can be finished in a flush-mount manhole or monument box.

In Situ Respiration Test

The in situ respiration test is conducted using three or four screened intervals of the installed
monitoring points and a background monitoring point. The results from this test will indicate
whether in situ microbial activity is occurring and whether it is O,-limited.

Test Implementation

Air with 1% to 2% helium is injected into the contaminated and background monitoring
points. Following injection, the change of O,, CO,, total hydrocarbon, and helium in the
soil gas is measured over time. Helium is used as an inert tracer gas to assess the extent of
diffusion of soil gases within the aerated zone. The background monitoring point will be
used to monitor natural degradation of organic matter in the soil. A schematic of the
apparatus to be used in the in situ respiration test is presented in Figure 3.

The O,, CO,, and total hydrocarbon levels are measured at the monitoring points before air
injection to establish baseline concentrations. Normally, air is injected into the ground for
20 to 24 hours at rates ranging from 60 to 100 cubic ft per hour (cfh). This duration of
aeration is assumed sufficient to satisfy any chemical oxygen demand at the site (Hinchee et
al., 1992). The blowers typically used are diaphragm compressors Model 4Z024 from
Grainger (or equivalent) with a nominal capacity of 100 cfh at 10 psi. The helium used as a
tracer should be at least 99% pure; such is available from most welding supply stores. The
flow rate of helium is adjusted to 0.6 to 1.0 cfh to obtain about 1% to 2% in the final air
mixture which is injected into the contaminated and background areas. Helium in the soil
gas is measured with a Marks Helium Detector Model 9821 (or equivalent) with a minimum
sensitivity of 0.01%.

After air and helium injection is terminated, the soil gas is sampled and analyzed for O,,
CO,, helium, and total hydrocarbons. Soil gas is extracted from the contaminated area with
a soil-gas sampling pump system similar to that shown in Figure 4. Typically, measurement
of the soil gas is conducted at 2, 4, 6, and 8 hours and then every 4 to 12 hours, depending
on the rate at which the oxygen is utilized. If oxygen uptake is rapid, more frequent
monitoring is required. If it is slower, less frequent readings are acceptable.

At shallow monitoring points, there is a risk of pulling in atmospheric air in the process of
purging and sampling. Excessive purging and sampling may result in erroneous readings.
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There is no benefit in over sampling, and care should be taken to minimize the volume of air
extraction while sampling shallow points. In these cases, a low-flow extraction pump of
about 2 to 4 cfh is used. Field judgment is required at each site to determine the sampling
frequency. Table 1 provides a summary of the various parameters that will be measured and
their frequency.

The in situ respiration test is terminated when the oxygen level is about 5%, or after 5 days
of sampling. The temperature of the soil before air injection and after the in situ respiration
test is recorded.

Data Interpretation

Data from the in situ respiration test is plotted to develop O, utilization rates and CO,
production rates. Biodegradation rates can be calculated based on O, utilization and/or CO,
production rates. O, utilization rate is the preferred measure of biodegradation because
fewer variables affect O, concentration in the soil than CO, concentration. CO, produced
due to biodegradation may be bound in the soils as observed by Hinchee et al. (1991) at a
site with high-alkalinity soils in Fallon, Nevada. In addition, not all carbon from the
degraded molecule is converted directly to CO,; some carbon will reside in hydrocarbon
degradation intermediates and some will be converted to biomass via mineralization (Hinchee
et al., 1991).

Oxygen Utilization

Oxygen utilization rates are determined from the data obtained during the bioventing tests.
The rates are calculated as the percent change in O, over time. Table 2 contains the two sets
of sample data illustrated in Figure 4. The O, utilization rate is determined as the slope of
the O,% vs. time line. A zero-order respiration rate as seen in the Fallon NAS data is
typical of most sites. However, a fairly rapid change in oxygen levels may be seen as in the
data from Kenai, Alaska; for these data, the oxygen utilization rate was obtained from the
initial linear portion of the respiration curve.

To estimate biodegradation rates of hydrocarbon from the oxygen utilization rates, a
stoichiometric relationship for the oxidation of the hydrocarbon is used. Hexane is used as
the representative hydrocarbon, and the stoichiometric relationship used to determine
degradation rates is:

C6H14 + 9.5 02 hd 6C02 + 7H2O
Based on the utilization rates (percent change of oxygen per day), the biodegradation rate in
terms of mg of hexane-equivalent per kg of soil per day is estimated using the following

equation.

Kz = - K, A D, C/100 1)
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where:

K = biodegradation rate (mg/kg day)

K, = oxygen utilization rate (percent per day)

A = volume of air/kg of soil (I/kg)

D, = density of oxygen gas (mg/l)

C = mass ratio of hydrocarbon to oxygen required for mineraliza-

tion.

Using several assumptions, values for A, D, and C can be calculated and substituted into
equation 1. Assumptions used for these calculations are:

® Porosity of 0.3 (the air-filled porosity; in any given soil varies
with moisture content in any given soil)

® Soil bulk density of 1,440 kg/m?

® D, oxygen density of 1,330 mg/l (varies with temperature, alti-
tude, and atmospheric pressure)

® C, hydrocarbon-to-oxygen ratio of 1/3.5 from the above equation
for hexane.

Based on the above assumed porosity and bulk density, the term A, volume of air/mg of soil,
becomes 300/1,440 = 0.21. The resulting equation is:

Kg = - (K,)(0.21)(1330)(1/3.5)/100 = 0.8 K, ?)

The 0.8 conversion factor was used by Hinchee et al. (1991) in calculating biodegradation
rates of hydrocarbons. Another way to estimate biodegradation rates is based on CO,
generation rates, but as discussed above CO, production rates are less reliable than O,
utilization rates.

Helium Monitoring

Figures 5 and 6 show typical helium data for two test wells. The helium concentration at
monitoring point S1 (Figure 5) at Tinker AFB started at 1.5% and after 108 hours had
dropped to 1.1%, a fractional loss of ~0.25. In contrast, for Kenai K3 (Figure 6), the
change in helium was rapid (a fractional drop of about 0.8 in 7 hours), indicating that there
was possible short-circuiting at this monitoring point. This suggested that the data from this
monitoring point were unreliable, and the data therefore were not used in calculating
degradation rates.

As a rough estimate, diffusion of gas molecules is inversely proportional to the square root
of the molecular weight of the gas (Hinchee et al., 1992), Based on the molecular weights
of 4 and 32 g mol for helium and oxygen, respectively, helium diffuses about 2.8 times
faster than oxygen. This translates into a fractional oxygen loss of ~0.095 for S1 of Tinker
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AFB, a minimal loss. The data from this monitoring point were used in the calculation
rates. As a guide, data from tests where fractional helium loss is 0.4 or less over 100 hours,
or an equivalent fractional oxygen loss of 0.15, are acceptable.

RESULTS

The in situ respiration test has been applied to over 100 hydrocarbon-contaminated sites to
date. The test has proven to be an effective positive indicator of the potential of bioventing
to enhance natural in situ biodegradation. Table 3 presents the results of in situ respiration
tests at representative hydrocarbon-contaminated sites.
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Table 1. Parameters to be Measured for the In Situ Respiration Tests

Instrument
Sensitivity
Parameter/Media Suggested Method Suggested Frequency (Accuracy)
Carbon dioxide/soil gas Infrared adsorption method. GasTech Initial soil gas sample before pumping
Model 32520X (0 to 5% and O to 25% air, immediately after pump shut off,
carbon dioxide) or equivalent every 2 hours for the first 8 hours, +0.2%
and then every 8 to 10 hours
Oxygen/soil gas Electrochemical cell method, GasTech Same as above +0.5%
Model 32520X (0 to 21% oxygen) or
equivalent
Total hydrocarbons (THC)/soil gas | GasTech hydrocarbon detector or similar | Initial soil gas sample before pumping 41 ppm
field instrumentation air, then same as above if practical
Helium Marks Helium Detector Model 9821 or | Same as for carbon dioxide +0.01%
equivalent
Pressure Pressure gauge (O to 30 psia) During air injection 0.5 psia
Flow rate/air Flowmeter Reading taken during air injection +Scth




Table 2. Sample Data Set for Two In Situ Respiration Tests

Fallon NAS Nevada

(Test Well A2)

Kenai, Alaska
(Test Well K1)

Time Time
(Hours) 0,(%) CO,(%) (Hours) 0,(%) CO,(%) Helium
-23.5 0.05 20.4 -22.0 3.0 17.5 -
0 20.9 0.05 0 20.9 0.05 1.8

2.5 20.3 0.08 7.0 11.0 2.7 1.4
5.25 19.8 0.10 12.25 4.8 4.6 1.4
8.75 18.7 0.13 19.50 3.5 6.0 1.3

13.25 18.1 0.16 26.25 1.8 6.5 1.0

22.75 153 0.14 46.00 2.0 7.0 0.9
27.0 15.2 0.22

32.5 13.8 0.14

37.0 12.9 0.23

46.0 11.2 0.22

49.5 10.6 0.16
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Table 3. Biodegradation Rates for Selected Sites (Leeson et. al., 1993)

Biodegradation Rate

Based on O, Based on
Utilization CO, Production
Location Site (mg/kg/day) (mg/kg/day)
Keesler AFB SWMU 66 14 + 12 25+ 13
AOG A 1.8 + 0.87 0.59 + 0.28
Background 0.24 0.16
Newark AFB Facility 27 49 + 2.2 0.88 + 0.31
Facility 89 0.4 +0.14 0.16 + 0.13
Robins AFB UST 173 0.56 + 0.15 0.45 + 0.18
SS10 3.5+2.6 0.37 4+ 0.20
Tinker AFB Site 1 1.2 + 0.41 NA

360




19¢

- TUBING —- -
'SAMPLING PUMP

MALE QUICK COUPLE-.

FEMALE QUICK COUPLE /i ANALYZER

LAND SURFACE __

-

——) SOIL. PROBE EXTENSIONS

— SOIL PROBE

<l =i

Figure 1. Schematic Diagram of Soil Gas Sampling Setup.



Quick

Discopnects Metal
Watertight
Well Box Tage
Concrete /
Collar \\
. ' ‘ ' -,
\ \ AN /"
. - ‘ 7 .
Ve i ‘ \
B.Qntonllo SnI\--—-:» A / 9 h / N
e A
Borehole g
. 4/1/4;/4/ / o ‘
8-12 Slifca Sand 5 3 ox P \
1/4" Diameter 3 ~ \
/ Poly Tubing 2 Y, I \ \
N / T
1" Dlameter x ] | « -] Grey Sand/Gravel Flll
8" Long Screen L ¥ \- .
\ ' o 4 /
7 / \ . N
. « . N 7
/ Thermocouple for ’ '
Measuring N _ ) .
Solt Temperature 103 J/ \
(MPA Only) : Y ! 105 . \
~ / d iV -
— N, \ \
' . \ . \ \ ' - \
N ) -
\ . . N\ N ¢
) ¢/ LN / N, L

Figure 2. Diagram of Typical Soil Gas Monitoring Point
Construction.

362



£9€

Pressure
Gage

.

3-Way Valving

Gas Sampling
1—619/— Port

Rotometer

Alr

Source

Ground Surface

/

\

Rotomeler

Regulator

Inert Gas

DR85S A

PR

l€«<—— Small Dilameter

Probe
2.5 or More Feet
Y
+ l '(——— Screen

0.5 to 2 Feet I

v U

Figure 3. Schematic Diagram of In Situ Respiration Test Equipment.




Yo

Oxygen (%)

30

20

10 -

Fallon NAS, Nevada

k=-0.23% lr

-

Time (Hours)

In Situ Respiration Test Results for Two Bioventing

Figure 4.
Test Sites: Fallon NAS, Nevada and Kenai, Alaska.

60



Gq9¢

30 5.0

- 4.5

g ' 4.0
s ;

g 20 - ~ 3.5

’%‘J - 3.0

§ 25

- Hellum 0 20

& 10 Nf : - 1.5

§

05

Y UL A A N SR A m e v —1- 0.0

| !
o 10 20 30 40 50 60 70 80 90 100 110 120

Time (Hours)

Figure 5.

In Situ Respiration Test Results for Monitoring Point S1, Tinker AFB, Oklahoma.

Helium (%)



99€

Oxygen and Carbon Dioxide (%)

25

20

15 -

10

Figure 6.

In

4
-3
- 2
- 1
/ Helium
——d

T ) 0

10 20 30 40 50

Time (Hours)

Situ Respiration Test Results for Monitoring Point K3, Kenai, Alaska.

Helium (%)



ADDENDUM ONE TO TEST PLAN AND
TECHNICAL PROTOCOL FOR A FIELD
TREATABILITY TEST FOR BIOVENTING-

USING SOIL GAS SURVEYS TO
DETERMINE BIOVENTING FEASIBILITY
AND NATURAL ATTENUATION POTENTIAL

FEBRUARY 1994

Distribution is unlimited; approved for public release

v ENVIRONMENTAL SERVICES OFFICE
AIR FORCE CENTER FOR ENVIRONMENTAL EXCELLENCE (AFCEE)




ADDENDUM ONE TO TEST PLAN AND TECHNICAL
PROTOCOL FOR A FIELD TREATABELITY TEST
FOR BIOVENTING

USING SOIL GASSURVEYSTO DETERMINE
BIOVENTING FEASIBILITY AND NATURAL
ATTENUATION POTENTIAL

by
D.C. Downey and J.F. Hall
Engineering-Science, Inc.

Denver, Colorado

for
U.S. Air Force
Center for Environmental Excellence

Brooks Air Force Base, Texas



This addendum is a work prepared for the United States Government by Engineering-
Science, Inc. In no event shall either the United States Government or Engineering-
Sience, Inc. have any responsibility or liability for any consequences of any use,
misuse, inability to use, or reliance upon the information contained herein, nor does
either warrant or otherwise represent in any way accuracy, adequacy, or
applicability of the contents hereof.



TABLE OF CONTENTS

1.0 BACKGROUND
1.1 Overview
1.2 Soil Gas Chemistry
1.3 Advantages and Limitations

2.0 SOIL GASINVESTIGATION METHODS

2.1 Introduction

2.2 Soil Gas Surveys
2.2.1 Location of Soil Gas Points
2.2.2 Soil Gas Probes and Installation Techniques

2.3 Permanent Monitoring Points
2.3.1 Location of Monitoring Points
2.3.2 Monitoring Point Construction

2.4 Field Instrumentation and Measurements
2.4.1 Oxygen and Carbon Dioxide
2.4.2 Volatile Hydrocarbon Concentration
2.4.3 Sampling Pumps
2.4.4 Differential Vacuum Gauges

2.5 Soil Gas Sampling Procedures
2.5.1 Purging
2.5.2 Soil Gas Sampling — High-Permeability Soils
2.5.3 Soil Gas Sampling — Low-Permeability Soils
2.5.4 Troubleshooting Common Problems

3.0 INTERPRETATION OF SOIL GAS DATA
3.1 Candidate Site 1
3.2 Candidate Site 2
3.3 Candidate Site 3
3.4 Candidate Site 4
3.5 Candidate Site 5
3.6 Candidate Site 6

4.0 USING SOIL GAS DATA FOR BIOVENTING DESIGN
4.1 Air Injection Well Design
4.2 Permanent Monitoring Point Design
4.3 Summary

5.0 REFERENCES

Page

N R R

©COUOwowoowoomoo bbb D



TABLE OF CONTENTS
(Continued)

LIST OF TABLES

Table 3.1 Soil Gas Survey Results Fire Training Area (FTA-2),

Patrick AFB, FL

Table 3.2 Soil Gas Survey Results Site S-4, Kelly AFB, TX
Table 3.3 Soil Gas Survey Results Building 1813, Hanscom AFB, MA
Table 3.4 Soil Gas Survey Results Fire Training Area (FTA-1),

Patrick AFB, FL

Table 3.5 Soil Gas Survey Results Aquasystem Site, Westover AFB, MA
Table 3.6 Soil Gas Survey Results Oil/Water Separator (CCPOL-1),

Figure 2.1

Figure 2.2
Figure 2.3

Figure 3.1
Figure 3.2
Figure 3.3
Figure 3.4
Figure 3.5
Figure 3.6

Cape Canaveral AFS, FL

LIST OF FIGURES
Schematic Diagram of Soil Gas Probe and Sampling Using
Direct Meter Analysis
Typical Monitoring Point Construction Detail
Schematic Diagram of Soil Gas Sampling Using a Vacuum
Desiccator
Fire Training Area (FTA-2), Patrick AFB, FL
Site S-4, Kelly AFB, TX
Building 1813, Hanscom AFB, MA
Firetraining Area (FTA-1), Patrick AFB, FL
Aquasystem Site, Westover AFB, MA
Oil/Water Separator (CCPOL-1), Cape Canavera AFS, FL

Page

15

16
17
18

19
20

15
16
17
18
19
20



1.0 BACKGROUND

11 Overview

The objective of this addendum isto provide the reader with a working knowledge
of how soil gas can be used as an indicator of subsurface hydrocarbon contamination and how
bioventing feasibility can be determined using soil gas monitoring techniques. This addendum
expands on soil gas discussionsin the Test Plan and Technical Protocol for a Field Treatability
Test for Bioventing (Hinchee et al., 1992), or “Bioventing Protocol”, and is intended to
supplement that primary document. This addendum has been organized into five sections
including this background section. Section 2.0 describes the mechanical aspects of soil gas
monitoring, the use of soil gas probes, and construction of more permanent monitoring points.
Section 3.0 explains how soil gas data are interpreted to indicate bioventing feasibility, and
Section 4.0 describes how soil gas data can be used to design pilot- or full-scale bioventing
systems. Section 5.0 list the references cited in this addendum.

1.2 Soil Gas Chemistry

The chemical composition of soil gas can vary considerably from atmospheric
composition as a result of biological and mineral reactions in the soil. Aithough numerous
compounds and elements may be present in soil gas as a result of specific soil and bedrock
geochemistry, three indicators are of particular interest in the bioventing context: oxygen, carbon
dioxide, and. hydrocarbon vapors. The soil gas concentrations of these indicators in relation to
atmospheric air and uncontaminated background soils can provide valuable information on the
ongoing natural biodegradation of hydrocarbon contaminants and the potential for bioventing to
enhance the rate of natural biodegradation.

As described in the Bioventing Protocol, oxygen serves as a primary electron acceptor for soll
microorganisms employed in the degradation of both refined and natural hydrocarbons. Following
a hydrocarbon spill, soil microorganisms begin to use available soil gas oxygen. As the population
of fuel-degrading microorganisms increases, the supply of soil gas oxygen is often depleted,
creating an anaerobic volume of contaminated soil. Under anaerobic conditions, fuel
biodegradation generally proceeds at significantly slower rates. In some cases, aerobic
biodegradation will continuedtzause the diffusion or advection of oxygen into soils from the
atmosphere exceeds biological oxygeiization rates. Under these circumstances the site is
naturally aerated, and the hydrocarbons will be naturally attenuated over time.
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Carbon dioxide is produced as a by-product of the complete biodegradation of
natural or refined hydrocarbons, and can also be produced or buffered by the soil carbonate cycle
(Ong et a., 1991). Carbon dioxide levelsin soil gas are generally elevated in fuel-contaminated
soils when compared to levels in clean background soils. However, due to the buffering capacity
of akaline soils, the relationship between contaminant biodegradation and carbon dioxide
production is not always areliable indicator. In acidic soils, such as exist at Tyndall Air Force
Base (AFB), Florida, carbon dioxide production was directly proportional to oxygen utilization
(Miller and Hinchee, IWO).

Volatile hydrocarbons found in soil gas can also provide valuable information on
the extent and magnitude of subsurface contamination. Fuels such as gasoline, which contain a
significant fraction Of Cs and lighter compounds, are easily detected using soil gas monitoring
techniques. Heavier fuels, such as diesel, contain fewer volatiles and are more difficult to locate
based on volatile hydrocarbon monitoring. Methane is frequently produced as a by-product of
anaerobic biodegradation and, like oxygen depletion, can aso be used to locate the most
contaminated soils at a site. Extensive literature is available on soil gas survey techniques for
using volatile hydrocarbons as indicators of contamination (Rivett and Cherry, 1991). Section 3.0
explains how soil gas hydrocarbons can be used to better delineate potential bioventing sites.

13 Advantages and Limitations

The use of soil gasto determine bioventing feasibility and bioventing progress has
several economic and technical advantages over more traditional drilling and soil sampling
techniques. In shallow (<20 feet), predominantly sand soils, the labor and equipment cost for a
two-person soil gas survey team is approximately one-third the cost of athree-person
conventiona drilling and sampling team. Many new hydraulically driven, multi-purpose probes
can be used for soil gas sampling, as well as for collecting soil and groundwater samples at depth.
These probes can be advanced as quickly as conventional augers and do not produce drill cuttings
which require expensive analysis and disposal.

An additional advantage of soil gas sampling is that a properly collected gas
sample can represent the average chemistry of several cubic feet of soil as compared to a discrete
soil sample, which can only describe a few cubic inches of the subsurface. This advantage is of
particular importance in risk-based remediation projects where the degree of benzene removal can
most accurately be determined by using multiple soil gas sampling locations.
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Soil gas techniques have severa limitations which must be acknowledged if this
approach is to be properly applied. Soil gas monitoring is often impossible in very moist soils and
particularly in fined-grained units. Attempts to gather soil gas samples from low permeability soils
often result in the leakage of atmospheric air into the sampling system and inaccurate sampling
results.

Although hydraulically driven probes such as cone penetrormeters are extending
the depth of application, deep contamination and contamination in tight or cobble soils can best be
assessed by using standard drilling techniques to install permanent soil gas monitoring points.

Once installed, the spatia orientation of soil gas pointsin relation to actual fuel-
contaminated soil can provide false-positive or false-negative readings, particularly when volatile
hydrocarbons are the only analyte. Soil heterogeneities such as clay layers can prevent migration
of volatiles from deeper contaminated intervals to shallow soil gas points. Conversely, volatile
hydrocarbons can diffuse great distances through very permeable soils, creating volatile soil
contamination far from the source area. Because degradation of volatile hydrocarbons exerts a
significant oxygen demand in subsurface soils, bioventing wells may be mistakenly sited in soils
which actually contain very little adsorbed or free-phase hydrocarbons.
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2.0 SOIL GASINVESTIGATION METHODS

21 Introduction

This section describes the test equipment and methods that are required to
conduct field soil gas surveys, to monitor soil gas for bioventing systems, and to install temporary
and permanent soil gas monitoring points. The procedures and equipment described in this section
are intended as guidelines. Because of widely varying site conditions, site specific applications will
be required. In some states, soil gas surveys and permanent monitoring points must comply with
well installation regulations.

2.2 Soil Gas Surveys

Whenever possible, soil gas surveys should be conducted at potentia bioventing
sites prior to locating the pilot test vent well(s) and monitoring points. The objective of the soil
gas survey isto determine the areal extent and, in the case of shallow contamination, the vertical
extent of soil contamination. These data are used to locate the vent well and soil gas monitoring
points (MPs), and to determine the optimum depths of screened intervals. Additionaly, the survey
is used to determine if bioventing is required based on whether or not anaerobic soil gas
conditions exist. If sufficient oxygen (0,) is naturally available and distributed throughout the
subsurface, bioventing may not be required to enhance fuel biodegradation rates.

221 Location of Soil Gas Points

The soil gas survey points should be arranged in a grid pattern centered on the
known or suspected contaminated area. The soil gas probes are positioned at each grid
intersection, and the survey begins near the center of the grid and progress outward to the limits
of significant detectable soil contamination. In many cases, soil gas measurements should be taken
at a number of depths at each location to determine the vertical distribution of contamination and
oxygen supply. At shallow sites, a soil gas sampling grid should be completed with samples
collected from multiple depths if the contaminated interval exceeds 3 feet or if contamination is
suspected in different soil types.

2.2.2 Soil Gas Probes and Installation Techniques
Soil gas sampling is conducted using small-diameter [approximately 5/8- to 1 inch

outside-diameter (OD)] steel probes. The typical probe consists of a drive point with aretractable,
perforated tip that is threaded onto a series of drive rod extensions (Figure 2.1).
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The soil probe is fitted with a replaceable stainless steel screen to prevent fine-grained soils from
clogging the perforations. Before use, 1/8-inch-diameter flexible tubing is connected to the soil
probe and passed through the center of the drive rods. The 1/8-inch tubing, which is used to
collect soil gas samples, extends from the soil probe to the purge pump or sampling device at the
surface. This probe design greatly reduces the chance of vacuum leaks and is a standard feature
on AMS”® or equivalent soil gas sampling systems.

The method of probe installation will be dictated by ’ soil conditions and depth of
contamination. A digging permit from the host Air Force base and utility clearances from the local
utility companies should be obtained prior to probe installation. Temporary probes are installed
using either a hand-driven electric hammer or a hydraulic ram. The maximum depth for
hammer-driven probesis typically 10 to 15 feet, depending on soil texture. Hydraulic rams are
capable of driving the probes over 30 feet in a variety of soil conditions.

At sites with deeper contamination, where soil texture precludes the use of a
hammer or hydraulic ram or where a permanent monitoring, system is required, permanent soil
gas MPs may be installed using either a portable or truck-mounted drill rig. Permanent MPs are
discussed in the following section.

2.3 Permanent Monitoring Points

Permanent, multi-depth soil gas MPs are typically used for monitoring pressure
and soil gas near the vent well in pilot or full-scale bioventing systems. MPs are generally installed
at a minimum of three locations near the vent well. The total number of monitoring locations and
depth intervals will vary depending on site conditions. The location and installation of MPs are
briefly described in this section. Additional discussion related to these topicsisincluded in Section
4.0 of the Bioventing Protocol.

231 Location of Monitoring Points

To the extent possible, the MPs should be located in heavily contaminated soil.
The MPs are generally installed in a straight line, with the radial distances from the vent well
determined based on soil type and depth of contamination. Typical MP spacings for different site
conditions are listed in Table 4.1 of the Bioventing Protocol.
23.2 Monitoring Point Construction

A typical multi-depth soil gas MP is shown in Figure 2.2. Soil gas should be

monitored at discrete depths determined based on the soil stratigraphy and the contamination
profile at each site. At deeper sites, permanent M Ps should be completed at 10-foot intervals
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or in the middle of strata where oxygen transfer will be most limited by lower soil gas
permeability. Soil temperature can be monitored using either J- or K-type thermocouples installed
at the same depths as the deepest and shallowest vapor probes. Depending on soil conditions,
MPs should be constructed either through hollow-stern augers or, in cohesive soils, in the open
borehole.

Each MP can be constructed with multiple vapor probes placed within sand
intervals and separated by bentonite seals. Vapor probes, constructed of 6-inch-long sections of
1-inch-diameter polyvinyl chloride (PVC) well screen, are placed within a 2-foot-thick layer of
coarse-grained silica sand. One-quarter-inch-diameter PV C risers extend from each vapor probe
to the surface. The annular spaces between the MP sand intervals are sealed with bentonite to
isolate the monitoring intervals. The top of each riser is fitted with a ball valve and hose barb, and
labeled to indicate the MP location and vapor probe depth. Additional details on MP construction
is presented in Section 4.0 of the Bioventing Protocol.

24 Field Instrumentation and M easurements

Sections 2.4.1 through 2.4.4 discuss the equipment used for soil gas
measurements. Additional discussion of thistopic is included in Section 4.5 of the Bioventing
Protocol.

24.1 Oxygen and Carbon Dioxide

Gaseous concentrations of carbon dioxide (CO,) and 0, can be analyzed using an
0,/CO, analyzer. The analyzer will generally have an internal battery-powered sampling pump and
range settings of 0 to 25 percent for both 0, and CO,. Prior to taking measurements, the analyzer
should be checked for battery charge level and should be calibrated daily using atmospheric
concentrations of 0, and CO, (20.9 and 0.05 percent, respectively) and a gas standard containing
0.0 percent 0, and 5.0 percent CO..

24.2 Volatile Hydrocarbon Concentration

Total volatile hydrocarbon (TVH) concentrations can be analyzed using a variety of hydrocarbon
analyzers. The analyzer must be capable of measuring hydrocarbon concentrations in the range of
| to 10,000 parts per million, volume per volume (ppmv) and be capable of distinguishing between
methane and non-methane hydrocarbons. Although flame ionization detectors are the most
accurate instruments for fuel hydrocarbons, platinum catalyst detectors are also acceptable and
are easier to use in the field. Photoionization detectors are not recommended for the high levels of
volatile hydrocarbons found at many sites. Prior to taking measurements, the battery charge level
should be checked and the analyzer should be calibrated against a hexane calibration gas to ensure
proper operation.

The analyzer should also have a selector switch to change the response to
eliminate the contribution of methane gasto the TVH readings. Methane gasis a common
constituent of anaerobic soil gas and is generated by degrading manmade or natural hydrocarbons.
Methane is commonly produced in swampy areas or in fill areas containing organic material. If the
methane is not excluded from the TVH measurement, TVH results may indicate erroneously high
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levels of petroleum hydrocarbon contamination in the soil. . The methane content can also be
estimated by placing alarge carbon trap in front of the hydrocarbon analyzer. Heavier
hydrocarbons will be retained by the carbon while methane passes through to the detector.

243 Sampling Pumps

Electric sampling pumps are used both to purge and collect samples from MPs and
soil gas probes. The pumps should be either oilless rotary-vane or digphragm pumps capable of
delivering approximately 1 cubic foot per minute (cfm) of air at a maximum vacuum of 270 inches
of water. The pumps have oilless filters to eliminate particulates from the air stream.

2.4.4 Differential Vacuum Gauges

Differential vacuum gauges are used to monitor the vacuum in the sampling point
during purging and to estimate the permeability of soil to air flow. Typical vacuum ranges of the
gauges are 0 to 50 and 0 to 250 inches of water for sites with sandy and clayey soils, respectively.

25 Soil Gas Sampling Procedures

The following soil gas sampling methods are recommended for extracting and
analyzing soil gas samples from either temporary soil gas probes or permanent MPs. Proper
sampling procedures will ensure that representative soil gas samples are collected from the
subsurface.

251 Purging

Purging the soil gas probe or MP is a prerequisite for obtaining representative soil gas samples. A
typical purging system (Figure 2. 1) will consists of a 1-cfm sampling pump, a vacuum gauge, and
an O,/CO, meter. The vacuum side of the pump is connected to the soil gas probe or MP. A
vacuum gauge is attached to atee in the vacuum side of the system to monitor the vacuum
produced during purging, and the O,/ CO, analyzer is connected to atee in the outlet tubing to
monitor O,/CO, concentrations in the extracted soil gas. The magnitude of vacuum measured
during purging is inversely proportional to soil permeability and will determine the method of
sample collection.

After the purging systemis attached to the soil gas probe or MP, the valve or hose
clamp is opened and the pump is turned on. Purging is continued until O, and CO, concentrations
stabilize, indicating that purging is complete. Before turning off the pump, the hose clamp or MP
valve s closed to prevent fresh air from being drawn into the soil gas probe or MP.

25.2 Soil Gas Sampling - High-Permeahility Soils

Sampling methods for high-permeability soils (sand and silt) should be followed if
the vacuum measured during purging is less than 10 inches of water. Soil gas sampling and
analysis is performed using the same equipment used for purging, minus the vacuum gauge. After
opening the sampling point valve or hose clamp, the sampling pump is turned on, and the
extracted soil gasis analyzed for stable 0,/CO, and TVH concentrations.

9
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253 Soil Gas Sampling - Low-permeability Soils

A different sampling procedure should be followed to collect soil gas samples
from low-permeahility soils. The higher vacuums required for sampling increase the risk of
vacuum leaks introducing fresh air and diluting the soil gas sample.

After purging the sampling point, a soil gas sample is collected in a Tedlar® bag
prior to analysis. The evacuated Tedlar® bag should be placed inside a desiccator modified for soil
gas sample collection. The desiccator is then connected to the sampling point via a hose barb that
passes through the desiccator wall. The desiccator is then closed, sealed, and connected to the
pump inlet with flexible tubing. The sampling system is shown in Figure 2.3. To collect the
sample, the MP valve is opened, the pump is turned on, and the pressure relief port on the
desiccator is sealed using either avalve or -the sampler’s finger. The partial vacuum within the
desiccator created by the pump will draw soil gasinto the Tedlar® bag. When the Tedlar® bag is
nearly filled the sampling point valve or hose clamp is closed, and the pump is turned off. The
desiccator is then opened, the Tedlar® bag valve is closed, and the bag is removed from the
desiccator. The soil gas sample is then analyzed by attaching the O,/CO, and TVH analyzers
directly to the Tedlar® bag.
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254 Troubleshooting Common Problems

Most problems encountered during soil gas sampling and purging can be divided
into three categories: 1) difficulty extracting soil gas from the sampling point, 2) water being
drawn from the sampling point, and 3) high oxygen readings in areas of known soil
contamination. Some of the more common problems and solutions are discussed in this section.

Difficulty extracting soil gas from a sampling point is typically caused by low-
permeability (clayey and/or nearly saturated) soils. Collecting soil gas samples from low-
permeability soilsis facilitated by allowing the vacuum in the sampling point to equilibrate after
purging and allowing additional time for the Tedlar® bag to fill with soil gas during sampling.
After purging, the valve or hose clamp at the sampling point is closed until the vacuum in the
point, induced by purging, equilibrates with the atmospheric pressure. Sampling is then performed
as described in Section 2.5.3, but the vacuum should be applied to the desiccator for an extended
period of time to collect a sufficient volume of soil gas for analysis.

Difficulty extracting soil gas from a soil gas probe can also be caused by the screen
being fouled by fine-grained soil or heavy petroleum residuals. The probe should be removed from
the soil, and the screen should be either cleaned or replaced if visibly fouled.

Water being drawn from the sampling point by the purge pump may be the result
either of the point being installed in the saturated zone or, in the case of permanent MPs, the filter
pack-being saturated with water during construction. In the former case, a temporary probe can
be pulled up to a shallower depth above the saturated zone and resampled. With a permanent MP
installed within the saturated zone, sampling must be delayed until either the water table drops
because of seasonal variations or the water table is artificially depressed by a dewatering
operation.

If the screened interval in a permanent MP is installed above the saturated zone but
the filter pack was saturated with water during construction, sampling may still be possible if the
water is pumped from the MP. This method will only work if the screened interval is at a depth of
less than approximately 22 feet, which isthe practical limit of suction lift.

High soil gas 0, readings in areas of known soil contamination may indicate a leak in the sampling
or purging system. The potential for leakage, and the resulting dilution of the sample with
atmospheric air, is higher in low-permeability soils where higher vacuums are required for purging
and sampling. If aleak is suspected, all connections in the sampling system and the seal around
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the MP or soil gas probe should be inspected for leaks. Seals around a soil gas probe or MP can
be checked for leaks by inspecting for air bubbles while injecting air with a sampling pump after
adding water around the probe or MP. Any observed or suspected leaks should be corrected by
tightening connections, repositioning the soil gas probe, or attempting to repair the MP seal.

13
A7-32-2



3.0 INTERPETATION OF SOIL GASDATA

The purpose of gathering soil gas data during bioventing investigationsis to
locate those areas which are most in need of additional O, to enhance fuel biodegradation. If a
pilot test is to be completed, the area of lowest 0, concentrations should first be determined.
For full-scale applications, it is useful to determine the entire areal extend and depth of soils which
exhibit an 0, deficit (for practical purposes lessthan 5 percent 0,). Finally, soil gas data is useful
for determining which sites are naturally aerated and therefore do not require mechanical
bioventing systems. The following soil gas data sets were collected from six actual candidate sites.
The first two sites are typical of anaerobic site conditions which definitely warrant the testing and
design of mechanical bioventing systems. The next four sites show how soil gas surveys can be
used to determine that remaining contaminants could naturally biodegrade without engineered
bioventing enhancements.

14
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3.1 Candidate Site 1

Site Location/History: Fire Training Area (FTA-2) at Patrick AFB, FL. The site
had been used as afire training facility for 22 years, and soils are visibly contaminated with JP-4
jet fuel and waste ails.

Soil Type(s): Sandy soil with shell fragments. Groundwater is approximately 4feet
below the surface.

Soil Gas Survey: A soil gas survey was conducted at the nine locations shown in
Figure 3. 1. An attempt was made to sample soil gas at two depths. Soil gas results am presented
inTable31

TABLE 3.1
M, GAS SMEY RESATS
FIRE TRANNG AREA (FIA-2)
Potvrick AFB, AL

DEPTH 0, ™
(n) (%) % (poer)
15 0.0 (X3 10,600
25 0.0 2.5 >10.000
15 15 6.5 10,000
2% 0.0 .5 510,000
15 a0 104 H>WX
2% 0.0 wo  >pod
15 0.5 2.5 <10,000
25 0.0 9.5 510,000
1.5 0.0 15 510,000
25 a0 14 10,000
15 NS NS NS
25 0.0 9.0 10,000
1.5 1.5 55 10,000
25 0.0 100  >10,000
15 45 14 10,00
2% 0.0 VY. S Y
15 9.0 2.0 510,000
25 9.0 9.0 310,000

Pavkck AFB, FL
. M

Interpretation: High TVH levels remain in these soils, indicating that remaining
fuels are not highly weathered and contamination is widespread within the bermed area. 0, at both
the 1.5-foot and 2.5 sampling depths was completely depleted, indicating that natural diffusion is
not meeting the biological oxygen demand of fuel-degrading microorganisms. CO, concentrations
are also elevated, indicating that this primary biodegradation by-product is also being produced.
Thisisin sharp contrast to background soil gas concentrations in these soils which are at
near-atmospheric levels. This site is an excellent candidate for engineered bioventing.
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3.2 Candidate Site 2

Site Location/History: JP-4 spill, Site Area S-4, Kelly AFB, TX. Free product has

been recovered in this area, and arising and falling water table has smeared contamination over a
6- to 8-foot interval.

Soil Type(s): Predominantly gravelly clay, with groundwater at approximately 13
feet below the surface.

Soil Gas Survey: Soil sample samples were collected from multi-depth MPs and an
air-injection vent well, as shown in Figure 3.2. Soil gas was sampled from three depths at each
MP. Soil gas results are presented in Table 3.2.

U/377 FORMER SO0 GAS SURVEY REQULTS
UST FACLITY
DEPTH
w 7-17
2 MPA L]
3 9
z x x * x wPB ‘2:
g vw A — 9
» 125
WA O Pe 3
x@a FUEL UNE
e 125
DISTRIBUTION
ws O SYSTEM BG 4
9
x w 135
we O +—1
‘ ¢ 5 10 20

Interpretation: High TVH levels remain in these soils, indicating that remaining
fuels are not highly weathered and contamination is widespread within the test area. 0, levels at
most sampling locations and depths were completely depleted, indicating that natural diffusionis
not meeting the biological 0, demand of fuel degrading microorganisms. CO, concentrations are
also elevated, indicating that this primary biodegradation by-product is also being produced. This
isin sharp contrast to background soil gas concentrations in these soils, which are at
near-atmospheric levels. This site is an excellent candidate for engineered bioventing.
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33 Candidate Site 3

Site Location/History: Building 1813 Underground Storage Tank Leak, Hanscom
AFB, MA. Tank containing diesel fuel had leaked. Tank was removed, but an unknown quantity
of fuel-contaminated soil remains at the site.

Soil Type(s): Sandy soil to groundwater, which occurs at 8 to 9 feet.

Soil Gas Survey: A soil gas survey was conducted at the seven locations shown in
Figure 3.3 and at multiple depths. Soil gas results are presented in Table 3.3.

TABLE 3.3
1 0 s 10 2 GAS SURVEY RESILTS
BULDING 1813 ST
1113 Honscom AFB, MA
EPH O,
$y 1 o wonon PN &

1.0

10.0 20
19.0 20

24

ae

19.8 1.5
190 1.0

195 15

o3
r—A
| & |
L_.J .3
\\\\\\\\
3 =
BB 28
g o
£33 d39enl £t &8 8 a8 2 g;

Figurs 3.3 Bullding 1813 UST
fonscom AFB, WA

Interpretation: Low levels of TVH indicate that little diesel-contaminated soil
remains at the site or that residual fuels are highly weathered. Near-atmospheric O, levels at all
depths indicate that remaining hydrocarbons are being biodegraded with oxygen supplied by
natural diffuson. CO, was found at levels above the atmospheric concentration of 0.03 percent,
indicating some biological respiration was occurring. Higher CO, levels and dightly depressed O,
levelsat PT3 and PT4 indicate remaining fuel is probably located in this area of the site. Natural
aeration appears to be providing sufficient O, for biodegradation of remaining fuel residuals.
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34 Candidate Site 4

Site Location/History: Fire Training Area (FTA-I), Patrick AFB, FL. Site was
thought to have been used as afire training area. Suspected contaminants are JP-4 and waste oils.
Some surface staining is evident.

Soil Type: Sand and shell fragments. Groundwater is located approximately 3 feet
below the surface.

Soil Gas Survey: A soil gas survey consisting of a nine-point grid was completed
within the berm, as shown in Figure 3.4. All points were sampled at a depth of 2 feet. Results of
the survey are provided in Table 3.4
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0 10 20 40
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Figure 3.4 Fire Trolning Arso (FTA=1)
MB&AF?FL

Interpretation: Very low concentrations TVH were detected in the soil gas at this
site. Both 0, and CO, were at near-atmospheric levels. This site contains only small quantities of
surface contamination which are being biodegraded before they impact groundwater.
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35 Candidate Site 5

Site Location/History: Agquasystem Site, Westover AFB, MA. . Removal of USTs
at this site revealed soil contamination. An unknown quantity of mixed fuels contamination
remains in the soil.

Soil Type: Predominantly sand, with groundwater at approximately 13 feet below
the surface.

Soil Gas Survey: A soil gas survey consisting of a 12-point grid was completed in
and downgradient of the former tank pit, as shown in Figure 3.5. All points were sampled at
multiple depths. Results of the survey are provided in Table 3.5

] ,' | TABLE 3.5
| | o x SO GAS SURVEY RESLTS
} }mz Westover AFB, MA
| | pms OEPH O ™
P womon - CEM B @ e
z TANK PIT : . 3 18 32 ©
] i L2 128 S 8
! i P2 3 158 43 ”
o ¢ B 6 . 0
! e ! PN [ 3 i 28 4
[ P'ﬂ7l [] 12 8.2 ®
| | PTs 3 ] 4 s
! ° ) ° 8 ns (] [
| PTS 3 "“s 4 ”n
bl —— Jd PT7 3 " 7 105
. a5 as ®
Py P [4; ) 3 12 45 »n
PTB P13 B " [ 4] »
] 3 13 s )
8 1 62 7
: []] 3 16 35 “
4] PT4 P2 3 185 25 []
s 138 42 ”
P15 2 B 8 =
o 0 2 40 o e BB ; .
FEET T - R T NUR
(4,7 . 1s Y} o
Figure AQuosystem Site ’ " v "
Westover AFB, MA 12 Y ) 100

Interpretation: Low levels Of TVH were detected in the soil gas at this site.
O, levels were significantly depleted below atmospheric concentrations in soils near PT7 and
PTI 7, and generally decreased with depth. However the 8 to 9 percent of 0, available in this
area is more than sufficient to sustain in situ biodegradation.. CO, ranged from 2 to 8.5
percent and generally increased with depth. The available data suggest that significant natural
biodegradation is occurring at the site. It is possible that more 0,-depleted soil exists in the
capillary fringe, and that engineered bioventing could accelerate biodegradation if this
anaerobic zone exists. The decision to biovent this site should be based on other factors, such as
the impact and potential risk that soil contamination poses to groundwater.
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3.6 Candidate Site 6

Site Location/History: Oil/water separator leak (CCPOL-1) located near a diesel
transfer station at Cape Canavera APS, FL.

Soil Type(s): Sandy soil with shell fragments. Groundwater is approximately 6 feet
below the surface.

Soil Gas Survey: A soil gas survey was conducted at the eight locations shown in
Figure 3.6. An attempt was made to sample soil gas at two depths. Soil gas results are presented
in Table 3.6.

TABLE 3.6
SO GAS SURVEY RESULTS
CONCRETE GIL/WATER SEPARATOR (CCPOL-1)
[ Cope Coneverd AFS, FL
BLOG DEPTH 0 ™
1742 LOCATION ") ® ‘35 (ppm)
S6-1 25 185 40 &
55 125 6.0 ©
§6-2 25 %0 50 7
° ry & 55 55 85 n
$G-1 6-2 SG-3 $6~3 25 130 55 po]
Y 100 70 7
=== SG-4 25 15.0 20 )
] I 55 185 25 3
! i S6-5 25 195 10 57
o | TS . 55 190 20 &0
-6 ' Lo see -6 25 188 28 &
| I 55 175 30 7
SG-7 25 200 1.0 %
55 200 1.0 35
s6-8 25 205 05 %)
ss 202 08 e
[ ]
s6-7
r&'r
Figurs 3.6 Ol /Water Separator {CCPOL-1)
Cape Conaverd AFS, FL

Interpretation: Low levels of TVH indicate that little diesel-contaminated soil
remains at the site or it is highly weathered. O, levels were significantly depleted near SG-2, and
generally decreased with depth in points near the oil/water separator. CO, levels are elevated in
areas with low 0., indicating that in situ biodegradation is proceeding in the vicinity of the
oil/water separator. It is possible that more 0,-depleted soil exists in the capillary fringe, and that
engineered bioventing could accelerate biodegradation, if this anaerobic zone exists. The decision
to biovent this site should be based on other factors, such as the impact and potential risk that soil
contamination poses to groundwater. One additional note: it is possible that if the oil/water
separator was connected to a sanitary line, the biological oxygen demand could be the result of
leaking sewage. An analysis of soil gas for BTEX compounds could help to determine if the O,
demand is fuel related.
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4.0 USING SOIL GASDATA FOR BIOVENTING DESIGN

In the absence of very complete, multi-depth soil sampling data, a soil gas survey
is essential for the efficient placement of air injection vent wells and permanent soil gas MPs. At
sites with deep contamination, more expensive exploratory drilling is required to determine the
center and areal extent of contamination.

4.1 Air Injection Well Design

In most cases, the optimum location for an air injection well is at the center of
contaminant mass, with a screened interval extending over the depth interval of soll
contamination. The center of contaminant mass can generally be located by completing a soil gas
survey grid, as shown in Section 3.0, and locating the volume of soil with the lowest 0,
concentrations and highest levels of volatile hydrocarbons. At sites with shallow groundwater, this
often corresponds with the capillary fringe where past or present free-phase product has
accumulated. At deeper sites, the highest levels of contamination are often found on top of a
low-permeability layer in the vicinity of the suspected spill source. The screened interval of the air
injection well should be limited to a depth interval with O, levels of less than 5 percent. This will
focus air flow through the soils with the greatest 0, demand, and reduce the volume of air
injection. One important exception to this design is when the center of contamination is beneath
or adjacent a building or underground utility corridor. If high levels of TVH (> 1,000 ppmv) are
found in soil gas, air injection can result in undesirable vapor migration into these structures.
Under these circumstances, short-term soil vapor extraction may be required to reduce initial high
volatile hydrocarbon concentrations.

4.2 Permanent Monitoring Point Design

Permanent soil gas MPs have two primary functions in bioventing applications:
measuring the rate of O, utilization to determine approximate rates of biodegradation, and
monitoring the pressure and movement of soil gasesin the treatment area. Because the rate of 0,
utilization is most accurately measured in the most anaerobic soil volume, data from the soil gas
survey can be used to place several soil gas pointsin the most 0.-depleted soil volume.

For bioventing pilot testsit is also important to locate at least one multi-depth soil gas point at the
outer limit of contamination or outer limit of expected 0, influence from the single air injection
well. In aproperly completed soil gas grid, the outer limit of contamination can often be estimated
both by a noticeable reduction in TVH concentrations and an increase in O, levels. The depth
interval of perimeter MPs should be the same as MPs located in contaminated soils to monitor
oxygen influence at critical depths.
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4.3 Summary

Data on soil gas concentrations of 0,, CO,, and TVH can provide vauable insight
into the extent of subsurface contamination and the potential for in situ bioventing. The
procedures outline in this addendum are intended to assist in the collection and interpretation of
soil gas information, with the ultimate goal of promoting a more cost effective approach to
fuel-contaminated soil remediation.
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