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REMEDIAL ACTION PLAN
for
INTERIM SOIL AND GROUNDWATER REMEDIATION
at
ARCO Station 2035
1001 San Pablo Avenue
Albany, California

For ARCO Products Company

INTRODUCTION

As requested by ARCO Products Company (ARCO), RESNA Industries, Inc. (RESNA) has
prepared this Remedial Action Plan (RAP) for the interim remediation of onsite
hydrocarbon-impacted soils and groundwater at ARCO Station 2035 located at 1001 San
Pablo Avenue in Albany, California. This RAP includes a preliminary design for a
combination vapor extraction system (VES) and groundwater recovery system at this site,
and has been prepared for review, comment and approval by the California Regional Water
Quality Control Board (CRWQCB) and the Alameda County Health Care Services Agency
(ACHCSA} prior to installation and operation of the proposed systems. The subject site,
ARCO Station 2035 is located at the intersection of San Pablo Avenue and Marin Avenue
in Albany, California, as shown on the Site Vicinity Map, Plate 1. The location of the
existing monitoring wells, station building, underground storage tanks (USTs) and other
pertinent features are shown on Plate 2, the Generalized Site Plan.

The proposed scope of work under this RAP consists of the engineering design, permitting,
construction, and start-up of a combination VES and groundwater recovery system at the
subject site. The proposed remediation system is intended to serve as an interim remedial
measure for onsite hydrocarbon-impacted soils and groundwater beneath the site.
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RAP for Interim Soil and Groundwater Remediation March 3, 1993
ARCO Station 2035, Albany, California 69036.06

SITE DESCRIPTION AND BACKGROUND
General

ARCO Station 2035 is an operating service station located southeast of the intersection of
Marin and San Pablo Avenues at 1001 San Pablo Avenue, Albany, California. The location
of the site is shown on Plate 1, Site Vicinity Map. The site is a relatively flat, asphalt-and
concrete-covered lot. ‘

Underground Storage Tanks

Four underground gasoline-storage tanks (USTs) were excavated and removed from the site
in July and Aungust 1991, including one 6,000-gallon UST (T1), two 4,000-gallon USTs (T2
and T3), and one 10,000-gallon UST (T4). A 550-gallon waste-oil tank was removed from
the site in 1977 during ARCQO’s conversion of the station to a mini-market. The removed
gasoline-storage tanks were replaced with four 10,000 gallon USTs. The approximate
locations of the former and existing underground storage tanks, former waste-oil tank, and
other pertinent features at the site are shown on Plate 2, Generalized Site Plan.

Regional Geology and Hydrogeology

ARCO Station 2035 is located within the East Bay Plain in the north-central portion of the
Berkeley Alluvial Plain (Hickenbottom and Muir, 1988). The active Hayward Fauit is
approximately 2 miles east of the site. Helley et al. (1979) mapped the earth materials
underlying the site area as older Quaternary alluvium deposits composed of a heterogeneous
mixture of poorly consolidated to unconsolidated clay, silt, sand and gravel. The site is less
than 1,200 feet north of the Codornices Creek and approximately 1 mile east of Fleming
Point on the eastern shoreline of the San Francisco Bay. The direction of groundwater flow
in the vicinity of the site is inferred to be to the west-southwest, based on regional and local
topography and drainage patterns (RESNA, November 1992).
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Local Subsurface Geology

Based upon previous subsurface investigations, the earth materials encountered at the site
consist primarily of silty to gravelly clay and silt interbedded with continuous and
discontinuous layers of clayey to sandy gravel and clayey sand (RESNA, November 1992).

PREVIOUS WORK
Limited Site Assessment

On August 9, 1989, Applied GeoSystems (AGS, now owned by RESNA) performed a
limited environmental site assessment to evaluate possible gasoline hydrocarbons in the
vicinity of the four underground gasoline-storage tanks (AGS, 1990). Five soil borings (B-1
through B-5) were drilled as shown on Plate 2.

Groundwater was encountered in the borings at depths between 17 and 18 feet below
ground surface, except in boring B-5 where groundwater was not encountered to a total
depth of 20%: feet below ground surface. A hydrocarbon sheen was noted on the surface
of water samples obtained from borings B-1 through B-4.

Laboratory analyses of selected soil samples from borings B-1 through B-5 reported
concentrations of TPHg ranging from nondetectable to 2,400 parts per million (ppm), as
shown on Table 1. AGS concluded that shallow soils (at 10-15 feet depths) near the four
underground gasoline storage tanks had been impacted by gasoline hydrocarbons, and
shallow groundwater beneath the site appeared to have been impacted by gasoline
hydrocarbons.

Underground Storage Tank Removal

A Work Plan (RESNA/AGS, April 29, 1991) and an Addendum One to the Work Plan
(RESNA/AGS, April 29, 1992) were prepared by RESNA outlining work to be performed
in a limited subsurface investigation at the subject site. Work proposed in Addendum One
to the Work Plan, removal and replacement of USTs and product delivery lines, commenced
in July 1991 (RESNA/AGS, September 11, 1991),

3
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On June 25, 1991, RESNA personnel supervised the drilling of two soil borings, (B-6 and
B-7) to depths of 18 and 19% feet below ground surface in the area of the proposed new
tank pit location as shown on Plate 2.

Groundwater was first encountered at 17% feet in B-6 and 19% feet in B-7. Selected soil
samples collected from borings B-6 and B-7 were submitted for laboratory analyses for
TPHg and BTEX by EPA Methods 8015/8020. TPHg and BTEX concentrations were not
detected from any soil sample submitted. The laboratory results of soil samples from
borings are summarized in Table 1. Laboratory results of soil samples from new tank pit
excavation are summarized in Table 2, Laboratory Analyses of New Tank Pit Soil Samples.
Soil sampling locations are presented on Plate 3.

In July and August 1991, four gasoline USTs (T1 through T4) and associated product lines
were excavated and removed. Soil samples were collected from the side walls, bottom of
the excavation, and beneath the product lines. Selected soil samples were submitted for
laboratory analyses for TPHg and BTEX by EPA Method 8015/8020. The analytical results
are shown in Table 3, Laboratory Analyses of Former Gasoline Tank Pit Soil Samples, and
Table 4, Laboratory Analyses of Product-Line and Product-Dispenser Soil Samples. Based
on the tank removal and environmental subsurface investigation RESNA concluded that
gasoline hydrocarbons over 100 ppm have not impacted the shallow soils (ground surface
to 13 feet below grade) in the vicinity of the former underground steel gasoline-storage
tanks; gasoline hydrocarbons over 1,000 ppm have impacted the shallow soils (one foot
below grade) in the vicinity of the product dispensers adjacent to the former steel gasoline-
storage tanks; and a water "grab" sample collected from the former tank pit and submitted
for laboratory analyses showed a concentration of 190 ppb TPHg.

Subsurface Environmental Investigation

An Addendum Two to the Work Plan (RESNA/AGS, September 24, 1991) was prepared
by RESNA outlining work to be performed in a subsurface environmental investigation at
the subject site. This work included: performing a records research of Alameda County
Flood Control and Water Conservation District (ACFCWCD) records for water supply and
monitoring wells within a %-mile radius of the subject site; performing a records research

4
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of the City of Albany Fire Department and ACFCWCD files for nearby and upgradient
possible offsite sources of gasoline hydrocarbons; drilling four soil borings (B-8 through B-
11); collecting soil samples from the borings; constructing a 6-inch-diameter groundwater
recovery well RW-1 in boring B-8, and 4-inch diameter groundwater monitoring wells MW-1
through MW-3 in borings B-9 through B-11, respectively; developing and sampling the wells;
submitting soil and groundwater samples for laboratory analyses; surveying wellbead
elevations; and performing an aquifer pump test (RESNA, March 6, 1992). Details
regarding groundwater recovery and monitoring well construction are presented in Appendix
A, Plates A-1 through A-7 (RESNA, March 1991).

The work described above was performed by RESNA in October and November 1991.
Based on the results of this investigation RESNA concluded that the majority of gasoline
hydrocarbons in the soil at the site was at the depth between approximately 10 to 15 feet
below ground surface, within the layer of sandy clays and gravely silts. The lateral extent
of gasoline hydrocarbons in the soil had been delineated below 100 parts per million (ppm)
only in the northwestern (B-10) and northeastern (B-9) portions of the site, and to
nondetectable level (less than 1 ppm) in the southern portion of the site (B-6 and B-7). The
vertical extent of gasoline hydrocarbons in the soil at the site had been delineated to
nondetectable level (less than 1.0 ppm) at a depth of approximately 16 to 20% feet below
the ground surface with the exception of boring B-8, where 240 ppm of TPHg was detected
at a depth of 30 feet below ground surface within the saturated zone. The lateral extent of
waste-oil related hydrocarbons in the soil in the area of the former waste-oil tank at the site
had not been delineated.

The lateral and vertical extent of gasoline hydrocarbons in the groundwater had not been
delineated at the site with the exception of the northwestern part of the site where TPHg
concentrations were below laboratory detection limit ( < 60 parts per billion [ppb]) for TPHg
in MW-2, Based on nondetectable concentrations of TOG, TPHd, VOC’s, and the metals
cadmium, chromium, lead, and nickel in groundwater samples collected from monitoring
well MW-3, RESNA concluded that the hydrocarbons associated with the waste-oil tank
have not impacted groundwater beneath the site.
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Aguifer Pump and Recovery Tests

A step-drawdown test was performed at the site on November 7, 1991 using groundwater
recovery well RW-1 to determine an optimum pumping rate at which to perform the aquifer
pump test. The well could sustain a pumping rate of 1 gallon per minute (GPM), with a
drawdown of 2.7 feet after one hour of pumping. At a pumping rate of 2 GPM, the
drawdown in well RW-1 was 8.7 feet after 1 hour. An 18-hour pump test and 6-hour
recovery test were conducted at the site on November 14 and 15, 1991. Groundwater
recovery well RW-1 was used as the pumping well, and monitoring wells MW-1 through
MW-3 were used as the observation wells.

Based on the results of the pump test, RESNA estimated a long-term pumping rate of 1.5
to 1.7 GPM from the recovery well RW-1, and concluded that the predicted zone of capture
is sufficiently large to capture a portion of the impacted groundwater and floating product
at the site. The sustained water level drawdown in well RW-1 was approximately 6 feet at
a pumping rate of approximately 1.5 to 1.7 GPM. The first-encountered water bearing zone
was determined to be an 8-foot thick confined zone, with relatively high transmissivity
(RESNA, March 1992).

Vapor Extraction Well Installation

In August 1992, six vapor extraction wells (VW-1 through VW-6) were constructed in
borings B-14 through B-19, respectively (RESNA, November 1992). The wells were
completed with 4-inch-diameter, Schedule 40, polyvinyl chloride (PVC) casing. Well casings
were set in the vapor extraction wells (VW-1 through VW-6) to depths of approximately 92
to 17 feet below ground surface. The screened casings for the vapor extraction wells consist
of 4-inch-diameter, 0,100 inch-wide machine-slotted PVC set from the total depths of the
wells to approximately 4% to S feet below ground surface. Screened intervals for vapor
extraction wells were based on the organic vapor monitor (OVM) readings. Blank PVC
casing was set from the top of the screened casing to within a few inches below the ground
surface. Details regarding vapor extraction well construction are presented in Appendix B,
Plates B-1 through B-6.
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Vapor Extraction Test

RESNA performed a one-day onsite VET on August 25, 1992, to collect site specific data
and evaluate the feasibility of using vapor-extraction as a soil remediation alternative.
Based upon the results of the VET, RESNA concluded that vapor extraction appears to be
a viable soil remediation alternative for the remediation of gasoline hydrocarbons from
onsite soils. An effective radius of influence for vapor wells VW-1 through VW-6 has been
estimated to range from approximately 15 to 40 feet, based upon wellhead flow rates of
approximately 80 SCFM and applied vacuums of approximately 90 inches WC. The
projected radius of influence appears to vary with compass direction, depending on well
location and proximity to backfill areas. Radius of influence appears to be limited (< 15
feet) for vapor wells installed near the former tank complex and product-line areas. This
reduced radius of influence may be the result of air short-circuiting through more permeable
backfill areas. VET field monitoring data and laboratory analysis of air samples are
presented in Tables 5 and 6, respectively (RESNA, November 1992).

Monthly Monitoring and Quarterly Sampling

Monthly monitoring and quarterly sampling of groundwater monitoring wells at the subject
site began in October 1991. The highest concentrations of dissolved hydrocarbons in
groundwater beneath the site were noted in March 1992 (up to 6,500 ppb of TPHg and
2,600 ppb of benzene in MW-1). From March 1992 to October 1992, hydrocarbon
concentrations have decreased significantly in MW-1 (to 190 ppb of TPHg and 68 ppb of
benzene), MW-3 (to nondetectable TPHg, toluene, ethylbenzene, total xylene, and to 0.6
ppb of benzene) and remained nondetectable (TPHg) or decreased to nondetectable levels
(BTEX) in MW-2. Recovery well RW-1 continues to contain floating product. In January
1992, RESNA initiated the removal of floating product from RW-1 by hand bailing. In
April 1992, a Horner EZY Floating Skimmer was installed in recovery well RW-1. In third
quarter of 1992 RESNA changed floating product removal from monthly to bi-weekly.
Quarterly sampling of groundwater monitoring wells and collection of monthly monitoring
data is currently performed by ARCO’s subcontractor, EMCON Associates (EMCON) of

“San Jose, California. The results of previous groundwater monitoring and laboratory
analyses of groundwater samples are presented in Tables 7 through 9.
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SUMMARY OF SOIL AND GROUNDWATER CONTAMINATION

Extent of Hydrocarbon Impacted Soil

The presently interpreted extent of hydrocarbon impacted soil beneath the site is depicted
on Geologic Cross Sections, Plates 5 through 8. The locations of the cross sections are
shown in Plate 2. The majority of gasoline impacted soil at concentrations above 100 ppm
of TPHg appear to be located in the northern and eastern portions of the site (northern and
southern vicinity of the northern service islands, northeastern vicinity of former gasoline tank
T4, and immediate vicinity of the former waste-oil tank) at depths between 5 to 15 feet
below the ground surface, within silty to gravelly clay interbedded with discontinuous layers
of clayey to sandy gravel and clayey sand. The presence of water in this relatively
permeable zone appears to have facilitated the movement of gasoline hydrocarbons laterally.
Soil sampling locations from the UST removal are presented in Plate 3 (RESNA, 1991).
TPHg concentrations in soil between the 4.5 to 6 foot, 9 to 11 foot, and 13 to 16 foot depths
are depicted graphically in Soil Contour Maps, Plates 9 through 11, respectively (RESNA,
November 1992),

The lateral extent of gasoline hydrocarbons in the soil at the subject site has been
delineated below 100 ppm TPHg, with the exception of the northern and eastern vicinity of
the site. The vertical extent of gasoline hydrocarbons in the soil at the site has been
delineated based on soil samples collected from unsaturated aquitard materials beneath the
site (RESNA, November 1992). Results of laboratory analyses of soil samples collected
from previous investigations are summarized in Tables 1 through 4, Laboratory Analyses of
Soil Samples.

The soil in the immediate vicinity of the former waste-oil tank pit appears to be impacted
by waste-oil related hydrocarbons as up to 1,800 ppm of TOG and up to 250 ppm of a non-
diesel mixture of hydrocarbons (C9 - C14, and >C17) calculated as TPHd. This TPHd was
detected in the soil samples collected from borings B-12 and B-13 located in the immediate
vicinity of the former waste-oil tank pit. Volatile organic compounds (VOCs), semi-volatile
organic compounds (SVOCs), polychlorinated biphenyls (PCBs) were not detected in the
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soil samples from borings B-12 and B-13, and concentrations of metals (Cd, Cr, Pb, Zn and
Ni} were within the range of natural background levels (RESNA, November 1992).

Extent of Hydrocarbon Impacted Groundwater

Groundwater in the first encountered water bearing zone at the site is impacted by gasoline
hydrocarbons as evidenced by the presence of floating product in recovery well RW-1, and
dissolved hydrocarbons in monitoring well MW-1 (RESNA, November 1992). Graphic
interpretations of the extent of TPHg and benzene in the groundwater are shown on Plate
15, TPHg/Benzene Concentrations in Groundwater, based upon sampling conducted in
October 1992. The results of previous groundwater monitoring and laboratory analyses of
groundwater samples are presented in Tables 7 through 9.

Floating product continues to be observed in gronndwater recovery well RW-1. In October
and December 1992, floating product thickness was observed by EMCON at 0.04 and 0.51
feet, respectively. The presence of floating product sheen was observed by EMCON from
this well in November 1992. The thickness and amount of floating product recovered from
well RW-1 by RESNA during 1992 are summarized in Table 10.

The highest dissolved TPHg concentrations have been observed in monitoring well MW-1
in the northeast corner of the site, near the north and east property lines and northeast of
the former locations of the four USTs (October 1992). Benzene has recently been detected
at concentrations of 68 ppb and 0.6 ppb in groundwater monitoring wells MW-1 and MW-3,
respectively (October 1992). Benzene concentrations in well MW-1 exceed the State of
California Maximum Contaminant Level (MCL) of 1 ppb for benzene.

The lateral extent of gasoline hydrocarbons in the groundwater has not been delineated at
the site with the exception of the northwestern portion of the site (MW-2), and the vicinity
of the former waste-oil tank pit (MW-3) where TPHg concentrations were less than 50 ppb.
The groundwater at the site does not appear to be impacted by waste-oil related
hydrocarbons based on the nondetectable concentrations of TOG, VOCs, Cd, Cr, Pb, Ni,
and minor (0.045 ppm) concentration of Zn in monitoring well MW-3 located next to the
former waste-oil tank pit (RESNA, November 1992).

9
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GROUNDWATER GRADIENT

The groundwater gradient evaluated for the first-encountered groundwater at this site, based
on groundwater elevations obtained by EMCON from wells MW-1 through MW-3 and RW-
1 during fourth quarter 1992 is approximately 0.02 ft/ft toward the southwest. This gradient
is generally consistent with regional gradient direction. Plates 12 through 14, Groundwater
Gradient Maps, are graphic interpretations of the groundwater elevations measured on
October 26, November 23, and December 16, 1992. Depth to water measurements, top of
casing elevations, and calculated groundwater elevations are presented in Table 7.

DESCRIPTION OF PROPOSED INTERIM
INTERIM SOIL AND GROUNDWATER REMEDIATION SYSTEM

The proposed VES and groundwater recovery system will function as an interim soil and
groundwater remediation system for onsite hydrocarbon-impacted soils and groundwater
beneath the site. Upon installation and operation of the combination system, the adequacy
of the systems to remediate hydrocarbon-impacted soils and groundwater beneath the
subject site to acceptable regulatory levels for closure will be reassessed. The installation
of additional vapor extraction wells or groundwater recovery wells may be necessary in the
future, depending on site-specific conditions. In addition, the use of alternative remediation
techniques such as air-sparging may be evaluated in the future to enhance the removal of
hydrocarbons from both the adsorbed-phase (saturated soils) and dissolved-phase
(groundwater), as needed.

Interim VES System

The proposed interim VES will utilize six existing vapor extraction wells (VW-1 through
VW-6), groundwater recovery well RW-1, two proposed vapor extraction wells (VW-7 and
VW-8), a vacuum blower, and off-gas abatement system to address the majority of gasoline-
impacted soils in the northern and eastern portions of the site, which generally exist between
the 5 to 15 foot depths (Plates 10 and 11). Two additional vapor extraction wells are
proposed to address hydrocarbon-impacted soil in the area between wells VW-4 and VW-5,
and in the area of former boring B-4, near the eastern property line. The proposed wells,

10
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VW-7 and VW-8, will be 4-inch diameter wells installed in borings B-20 and B-21. The
wells will be screened from approximately 5 to 15 feet, depending on site-specific geologic
conditions and the extent of hydrocarbon-impacted soil encountered during drilling.
Groundwater recovery well RW-1 will be used to remove free product from the recovery
well and enhance the removal of gasoline hydrocarbons from nearby capillary fringe soils.
The proposed locations of wells VW-7 and VW-8 are shown in Plate 16. Details regarding
vapor extraction well construction are presented in Appendix B, Plates B-1 through B-6.

Based upon VET data, an effective radius of influence for vapor wells VW-1 through VW-6
has been estimated to range from less than 15 feet to 40 feet, depending on compass
direction and proximity to tank and product-line backfill areas (RESNA, 1992). These
estimates were based upon interpreted VET data for wellhead air fiow rates of 40 to 80
standard cubic feet per minute (SCFM) and applied wellhead vacuums of 30 to 90 inches
water column (WC). As a result, the interim VES should be operated under similar
conditions in order to achieve the estimated radius of influence for each well. Due to the
relatively large air flow rates observed from the vapor wells during the VET, operation of
the vapor wells may occur individually in sequence, rather than concurrently, to maximize
the cost-effectiveness of the off-gas abatement equipment. This design approach is
consistent with the relatively low vapor-phase TPHg concentrations observed during the
VET. Air samples from only two wells, VW-2 and VW-6, contained relatively high TPHg
concentrations at 6,800 and 27,000 mg/m”® respectively.

The location of existing and proposed vapor extraction wells, and their projected radius of
influence is presented on Plate 16. The actual radius of influence will vary depending on
subsurface geologic conditions, the extent and distribution of hydrocarbon-impacted soil, and
site-specific operating conditions of the VES. The effective radius of influence should be
evaluated following long-term operation of the VES.

VES Treatment Processes
Subsurface piping will direct extracted vapor from the wells to an off-gas abatement unit

located at the remediation compound. The proposed locations of the remediation
compound, futnre pipe trench locations, and vapor extraction wells are depicted on Plate
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17. Components of the VES located in the remediation compound will include: a vapor
extraction blower that will extract vapor from the wells through the subgrade piping; a flow
indicator that measures extracted flow; a condensate separator to remove entrained droplets
of moisture; a 250-c¢fm catalytic or combination thermal/catalytic oxidizer; two future 1,200-
pound vapor phase activated carbon canisters in series; a set of associated piping, control
valves, instrumentation and controls; a remote monitoring system to transmit the status of
process variables and any alarm or upset conditions; and a fenced remediation compound
to preclude public access. Plate 18 depicts a process flow schematic of the proposed VES.

Wellhead piping will be equipped with a vacuum gauge, a sample port, and a shut-off valve
so that flow through each well can be adjusted to maximize the total pounds of petroleum
hydrocarbons being extracted from the soil. Well vauits with traffic rated covers will be
installed at each vapor well and junction boxes for protection. To allow for future expansion
of the VES, a limited number of additional vapor extraction pipe stub-out connections may
be installed to facilitate the connection of future vapor extraction wells or air-sparging
points, if needed (Plate 17).

Based upon ARCO guidelines, a 250 SCFM catalytic or combination thermal/catalytic
oxidizer will likely be used to treat the extracted vapors from both the aeration tank and the
VES. The use of a catalytic oxidizer will require that influent TPHg concentrations typically
be maintained below 3,500 ppmv, equivalent to 25% the lower explosive limit (LEL) for
gasoline. The maximum TPHg concentration observed in air samples collected during the
VET was 27,000 mg/m?® from vapor well VW-5. Using an average molecular weight of 95
grams per mole for weathered gasoline, this concentration corresponds to a volumetric
concentration of approximately 7,000 ppmv, or 58% of the LEL for gasoline. Consequently,
fresh-air dilution may be necessary during the initial start-up phases. The need for dilution
air should decrease with time, depending on oxygen content and hydrocarbon vapor
concentrations from the vapor wells and aeration tank. The type of vacuum extraction
blower and off-gas abatement device will be determined during the design phase of the
project. Based upon case studies conducted by others (Johnson, et al), the initially high
TPHg concentrations from the vapor wells will typically decrease rapidly with time,
depending on site-specific conditions. The off-gas treatment system will be modified to an
activated carbon adsorption system when the hydrocarbon concentrations of the vapor
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approach 50 ppmv, or when it becomes cost-effective and safe. Manufacturer’s specifications
for vapor-phase activated carbon are enclosed in Appendix C.

Interim Groundwater Recovery System

The proposed interim groundwater remediation system will utilize the existing 6-inch
diameter recovery well RW-1 and a groundwater depression pump to extract groundwater
containing dissolved gasoline hydrocarbons from the site. Based upon the results of previous
pumping tests, a long-term pumping rate of 1.5 to 1.7 GPM has been projected for the site.
The groundwater depression pump will likely consist of a submersibie pneumatic pump, with
automatic fill and discharge cycles based upon water level. Based upon preliminary designs,
the bottom-fill pump inlet will be installed approximately 1 foot from the bottom of the 26-
foot well. Considering that the pump actuates approximately 3 feet above the pump inlet,
the groundwater surface may be depressed roughly 22 feet from grade surface,
corresponding to approximately 12 feet of drawdown, based upon December 1992
groundwater elevations. Manufacturer’s specifications for the proposed groundwater
depression pump are enclosed in Appendix D.

Following long-term pumping and depression of the potentiometric water surface in recovery
well RW-1, free product may be hydraulically drawn into the well. RESNA proposes to
remove this free product using vapor extraction from recovery well RW-1. To expedite free
product removal, an air bubbler may be installed below the water surface to enhance
volatilization of floating product in the well. The combined air/gasoline vapors will be
removed by the vapor extraction system.

In addition to enhancing free product removal, vapor extraction from recovery well RW-1
may initiate air flow through newly exposed soils as the groundwater surface becomes
depressed through groundwater pumping, Thus, vapor extraction may also enhance removal
of gasoline hydrocarbons from the capillary fringe soils in the immediate vicinity of the well.
Using vapor extraction should also eliminate the need for free product storage tanks in the
remediation compound which may complicate equipment selection and permitting of the
interim remediation equipment.
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Interim Groundwater Remediation System Treatment Processes

l Subsurface piping will direct extracted groundwater from the well to the remediation
compound for above-ground treatment to reduce dissolved hydrocarbon constituents, prior
l to discharge to the sanitary sewer. At the remediation compound, extracted groundwater
will be filtered through a bag filter unit to remove particulates. The water will then enter
an enclosed aeration tank, where a diffused air stream will pass through the hydrocarbon-
I containing groundwater to volatilize contaminants. The aerated water will then be pumped
through two 200-pound liguid-phase carbon canisters in series to meet discharge
l requirements of the East Bay Municipal Utility District (EBMUD). The treated
groundwater will be discharged under an EBMUD permit to an on-site sewer lateral which
discharges to the City of Albany sanitary sewer. The exact location of the sewer lateral wiil
' be determined in the design phase of the project. Off-gas vapors from the aeration tank will
be directed to the off-gas abatement unit for the VES for treatment. Plate 18 depicts a
l' process flow schematic of the proposed groundwater treatment system. Manufacturer’s
specifications for the aeration tank and liquid-phase activated carbon are enclosed in
l Appendix E,

An additional benefit of the aeration tank is that free product which is inadvertently
removed by the groundwater depression pump should collect in the aeration tank chamber
and later be volatilized. The top inlet, bottom outlet design of the baffled aeration tank
should prevent free product from entering the liquid-phase carbon canisters.

Spill Prevention and Safety Plan

As a part of spill prevention and containment (safety measures), the catalytic or
thermal/catalytic oxidizer will be equipped with a low and a high temperature shutdown;
continuous temperature measurement instrumentation consisting of at least two
thermocouple probes at the inlet in event one shall fail; a strip chart recorder for continuous
temperature recording; a flash back flame arrestor; high and low pressure switches for
supplemental fuel, if applicable; and a low pressure switch at the blower inlet to shut the
VES off in event of blower failure. These safety features will ensure that the catalytic or
thermal/catalytic oxidizer will never operate under conditions of low temperatures which
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lowers system destruction efficiency, under high temperature runaway conditions resulting
in damage to the catalyst or create an explosive atmosphere; and when low air flow exists.
A remote monitoring system will be installed to continnously monitor and periodically report
the status of process variables which can influence the systems’ performance and cause an
alarm or shut-down condition. When any of these conditions are triggered the remote
monitoring system will notify RESNA’s San Jose office personnel by facsimile so that the
condition can be rectified prior to system restart. Any system failure causing a violation of
the Bay Area Air Quality Management District (BAAQMD) permit will be reported
immediately to the BAAQMD and a written report will be filed with BAAQMD within five
working days of any such release.

Spill prevention measures when the vapor phase carbon system is brought on-line will
include: a pressure indicator installed on the first carbon canister to prevent over-
pressurizing the carbon canisters; a low pressure switch and indicator influent to the blower
to shut the VES off in event of blower failure; two high temperature switches for prevention
of explosive conditions; and a remote momnitoring system to continuously monitor and
periodically report the process variables which can influence the systems’ performance and
cause an alarm or shut-down condition.

Spill prevention measures for the groundwater treatment system will include high-high level
switches in the aeration tank to prevent overflow; pressure switches or pressure relief valves
on the carbon canisters to prevent overpressurizing; a low pressure switch on the aeration
tank blower to shut-off the groundwater treatment system in the event of blower failure; and
a remote monitoring system to continuously monitor and periodically report the process
variables which can influence the systems’ performance and cause an alarm or shut-down
condition. When any alarm conditions are t:iggered the remote monitoring system will
notify RESNA’s San Jose office personnel by facsimile so the condition can be rectified
prior to system restart.

Additional spill prevention measures will include double containment for the aeration tank,
liquid-phase carbon vessels, and the condensate storage tank. A fire extinguisher and no
smoking signs will also be installed in the remediation compound.
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PROPOSED SCOPE OF WORK

Based on the results of previous subsurface investigations, RESNA proposes the following
project Tasks 1 through 8 listed below, as a method of approach to design and permit the
interim VES and groundwater remediation system described above. These tasks outlined
below are described in detail in ensuing sections:

o Task 1.  Interim Remedial Action Plan

0 Task 2,  Design of Plans and Specifications

o Task 3.  Building and Discharge Permits

o Task 4.  Bid Package and Evaluation

o Task 5. Equipment Procurement

o Task 6.  Construction and Construction Inspection
o Task 7.  System Startup and Operation

o Task 8.  System Performance Evaluation

Task 1. Interim Remedial Action Plan

As requested by ARCO, RESNA will submit this Interim Remedial Action Plan (RAP) for
the preliminary design of a VES and groundwater recovery system at this site for review and
approval to the CRWQCB and ACHCSA prior to installation of the proposed remediation
system. This RAP describes interim remedial measures to be implemented for onsite
hydrocarbon-impacted soil and groundwater at the site, including the design, construction,
and proposed operation, maintenance and monitoring of the interim VES (discussed under
Task 8) to be installed at this site. A preliminary schedule of work, including a construction
schedule, is presented at the end of this report. A brief description of previous work is also
included.

Task 2. Design of Plans and Specifications

This phase of the proposed work will include: engineering calculations; list of equipment,
materials and instrumentation; preparation of Plans and Specifications including site and
remediation compound layouts, trench and section details, and a process and
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instrumentation diagram (P&ID); in-house plan check and review; one set of minor revisions
to the Plans and Specifications by ARCO; and one by the City of Albany Building
Department. Also under this task, RESNA personnel will meet with Pacific Gas & Electric
Company (PG & E) and City of Albany personnel to discuss electrical service requirements,
natural gas hookup, other City requirements and take site measurements. Under this phase
of the work, after determining electrical and natural gas service availability, the vapor
extraction blower and the off-gas abatement unit will be selected.

Task 3. Building and Discharge Permits

An Authority to Construct and Permit to Operate appiication will be completed and
submitted to the BAAQMD to allow for construction and installation of the proposed
interim VES. The application will include a site history, VES specifications, and analytical
results for known and suspected pollutants.

The complete set of Plans and Specifications will also be submitted to the City of Hayward
Building, Planning and Fire Departments for review, comment and approval prior to
construction and installation of the interim VES and groundwater recovery system, and city
sewer connections. A sewer discharge permit application was prepared and submitted to
EBMUD in January 1992. Revisions to the sewer discharge permit application may be
necessary, pending completion of system design. A Hazardous Waste Storage Permit for
onsite storage of the condensate collected in the condensate separator may also be required
by the Fire Department. One set of minor revisions to the permits to incorporate regulatory
agency comments is planned.

Task 4. Bid Package and Bid Evaluation

After the design is completed, a bid package will be prepared for submittal to construction
contractors for installation of the proposed interim VES. A minimum of three pre-qualified
contractors will receive the bid package. One meeting with each contractor is included in
the scope of work, as well as time to answer contractor questions and assist them in
preparation of their bids. This will not be a publicly advertised Bid Period with sealed bids.
Contractor bids will be evaluated and recommendations made for Award of Contract.
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Task 5. Equipment Procurement

After engineering design is completed, permits have been obtained, and a contractor
selected, RESNA will then provide ARCO with a list of long-lead capital equipment
(greater than 4 weeks) to be ordered. Either ARCO or RESNA will directly order the
equipment from the vendor. Possible capital equipment to be ordered include the catalytic
or thermal/catalytic oxidizer, vapor extraction blower, and vapor phase carbon. Other
equipment (valves, pipes, etc), and instrumentation will be purchased by the contractor.

Task 6. Construction and Construction Inspection

Upon approval of the interim RAP, after having secured the City Building, Fire and
Planning Department Permits, BAAQMD air discharge permit, EBMUD sewer discharge
permit, after selection of a general contractor, and after equipment procurement, system
installation in accordance with the approved Plans and Specifications will be initiated.
Construction will include: construction of utility trenches to contain all necessary gas and
electrical lines; connection to the sanitary sewer; installation of necessary underground pipes
and electrical conduits to and from the proposed treatment compound; pressure testing of
lines; construction of the remediation compound; electrical service and natural gas hookup;
and instailation and plumbing of all soil and groundwater remediation equipment.
Construction of the remediation system will begin after design of the VES and groundwater
remediation system is complete, proposed onsite vapor extraction wells have been installed,
and discharge and city building permits have been obtained.

Task 7. System Startup and Operation

This section and the ensuing sections detail a monitoring plan to verify the effectiveness of
the proposed interim VES at this site.

System Monitoring

After completion of system installation, operation of the proposed interim VES and
groundwater remediation system will be initiated in compliance with all applicable
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regulatory agencies. Startup procedures will include system monitoring, maintenance and
sampling within the first five days of operation. Operation and maintenance of the VES as
described above typically include: daily site inspections for the first five days of operation,
and site visits once every week for the first month. After the first month of operation, site
visits will be typically performed once every two weeks, or as needed over the operating life
of the remediation systems. Modifications to this typical schedule will be made if additional
requirements are specified by the guidelines set forth by the BAAQMD in the Authority to
Construct/Permit to Operate for this site, as necessary.

Site inspections will typically include: monitoring and adjustment of system parameters to
optimize VES and groundwater treatment system efficiency; periodic sampling and field
monitoring of influent and effluent as required by the BAAQMD; and other periodic
maintenance to promote continued operation of the remediation equipment. Parameters
momnitored and adjusted in the field will include: field measurement of vapor extraction
flowrates, induced vacuum responses at onsite wells if applicable, and hydrocarbon vapor
concentrations with an organic vapor monitor approved by the BAAQMD.

A remote monitoring system will be installed to continuously monitor and periodically report
the process variables which can influence the systems’ performance and cause an alarm
condition. The monitoring system will also notify RESNA’s San Jose office when an alarm
condition exists so that the condition can be rectified prior to restart of the system.

System Sampling

Typical BAAQMD guidelines require that during the startup phase of the catalytic or
thermal/catalytic oxidizer, influent and effluent air samples to the VES be collected to
evaluate destruction efficiency of the unit. To demonstrate compliance with BAAQMD
regulations, the VES will likely be sampled at least once during the first week of operation,
and once per month for the life of the remediation system. With the exception of inflnent
and effluent air samples collected and analyzed as detailed above, during the first two days
of operation and later on a biweekly and monthly basis, all other sampling of the VES will
be conducted using a field organic vapor monitoring instrument approved by the BAAQMD.
If at any time the results of laboratory analyses or field monitoring readings show emission
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limits to be exceeded, a confirmation air sample will be taken immediately and analyzed on
a 24 hour turnaround basis. If emission limits are still exceeded, the system will be shut
down and any necessary corrective action will be performed before repeating the startup
sequence. BAAQMD will be notified that emission limits were exceeded within 24 hours
of such indication.

The off-gas treatment system will be modified to an activated carbon adsorption system
(two, in-series 1,200-pound vapor-phase activated carbon canisters) when the hydrocarbon
concentrations of the vapor approach SO ppmv, or when it becomes cost-effective. Typical
BAAQMD guidelines require that, extracted vapor influent to and effluent from the carbon
system will be monitored with a field instrument approved by the BAAQMD on a daily
basis until the frequency of carbon changeout can be determined. System monitoring
frequency will likely be changed to once every two weeks with a field instrument and
monthly verification with bag samples upon receiving BAAQMD approval.

Influent and effluent water samples will be collected for laboratory analysis during the first
week of startup. All water compliance sampling will be conducted in accordance with the
EBMUD sewer discharge permit requirements.

Task 8. System Performance Evaluation

Following continued operation of the interim VES and groundwater recovery system, a
system performance evaluation will be conducted to monitor the effectiveness of the interim
soil and groundwater remediation systems. This evaluation will be performed in conjunction
with continued groundwater monitoring and sampling at the subject site, and will be
submitted together with the regularly scheduled quarterly monitoring and sampling reports.
This report may include the following: hours of operation; system influent and effluent field
monitoring readings collected; laboratory results of influent and effluent air and water
samples collected and analyzed; total and individual vapor extraction well and groundwater
extraction well flow rates; induced vacuum responses recorded in observation wells; all
other relevant field data collected; and results obtained such as observed radius of influence,
system destruction efficiency, groundwater treatment system efficiency, etc.
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Recommendations will then be made to further optimize system performance and to further
enhance remediation of subsurface impacted soils and groundwater. Recommendations may
include tie-in of additional vapor extraction wells or groundwater extraction wells to the
remediation system, upgrading of the off-gas abatement unit, etc.

SCHEDULE OF OPERATIONS

Plate 19 depicts the preliminary time schedules agreed upon during a September 30, 1992
meeting with ARCO, the ACHCSA, and RESNA to complete the above referenced tasks.
The time frames for the appropriate regulatory agencies to review and approve the RAP,
permits, and construction Plans and Specifications are also estimated in the schedule. The
permitting time frame is expected to take about as long as the engineering time frame. The
hatched lines represent estimates of times which may be required to complete tasks shouid
unforeseen delays occur. These unforeseen delays may include permitting issues, offsite
access issues, estimated times of operation of the respective remediation systems, or items
discussed below.

This preliminary time schedule will be delayed if regulatory review of the interim RAP is
delayed or, if after review of the RAP, the regulatory agencies involved have comments and
require a submittal of a revised addendum, if delays are encountered in the installation of
onsite vapor wells, if delays associated with the BAAQMD air discharge permit, EBMUD
sewer discharge permit, or City of Albany building or planning departments are
encountered, if long-lead equipment cannot be delivered within the estimated timeframe,
if system installation gets delayed due to inclement weather, negotiations with lessee, and
delays in utility installation. The estimated schedule also assumes that results of the planned
offsite investigation will not impact onsite soil and groundwater remediation.

The schedule assumes that soil remediation can be completed in one year, if no additional
wells are needed to complete remediation; and no significant equipment breakdown occurs.
The progress and expected duration of the soil cleanup is dependent on physical factors such
as: fluctuating groundwater levels both naturally and/or artificially induced (pumping of
other wells near the site), and the correlation of data from specific points (wells and
borings) with the actual conditions across the site. Fluctuating groundwater levels in onsite
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wells may decrease the effective screen available to vent from and hence reduce the
effectiveness of the VES. Duration of cleanup can be more accurately predicated after a
performance evaluation of the VES system has been completed.

The schedule assumes that the performance evaluation will show that the remediation
system is effectively removing hydrocarbons from areas of impacted soil and groundwater
onsite. It also assumes that additional on or offsite vapor extraction wells are not required
to effectively remediate impacted areas, once the treatment system is operational.
Installation of additional wells will require submittal of a work plan to regulatory agencies,
well permits to install wells, and installation and tie in of wells to the existing VES.

To verify cleanup of previously impacted soil, verification borings will be drilled and samples
collected and analyzed to show that the soil has been remediated below currently
established State cleanup levels. Site closure for soils will be initiated in conjunction with
closure for onsite groundwater; i.e., after completion of the installation and operation of the
groundwater remediation system.

LIMITATIONS

This report was prepared in accordance with generaily accepted standards of environmental
geological and engineering practice in California at the time this investigation was
performed. This assessment was conducted solely for the purpose of evaluating
environmental conditions of the soil and groundwater with respect to gasoline and waste-oil
related hydrocarbons at the site. No soil engineering or geotechnical references are implied
or should be inferred. Groundwater field procedures and acquisition of groundwater field
data were performed under the direction of EMCON; evaluation and warrant of their field
data and field protocols is beyond RESNA’s scope of work. Evaluation of the geologic
conditions at the site for the purpose of this assessment is made from a limited number of
observation points. Subsurface conditions may vary away from the data points available.
Additional work, including further subsurface investigation, can reduce the inherent
uncertainties associated with this type of assessment. Also, this is to inform all interested
parties that The Upjohn Company of Kalamazoo, Michigan is the Assignee for at least two
U.S. Patents (1984 and 1986) regarding soil vapor extraction systems and combined
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groundwater and vapor extraction wells. The legal implications of these patents to the
conventional engineering practice of design and construction of these systems has not been
determined. '

DISTRIBUTION
It is recommended that copies of this report be sent to the following regulatory agencies:

Mr. Richard Hiett
Regional Water Quality Control Board
San Francisco Bay Region
2101 Webster Street, Suite 500
Oakland, California 94612

Mr. Barney Chan
Alameda County Health Care Services Agency
80 Swan Way, Room 200
Oakland, California 94621
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UNIFIED SOIL CLASSIFICATION SYSTEM

MAJOR DIVISION LTR DESCRIPTION MAJOR DIVISION LR DESCRIPTION
Well—graded Gravels or tnorganic Silts and wvery
GW {Grovel-Sand mixtures, M fine sands, rock fiour,
little or no fines. L Silty or Clayey fine Sands,
or Clayey Silts with slight
Poorly—graded Gravels or plosticity.
GF;:?\]VDEL GP |Gravel-Sand mixtures, EII\JLL:JFS -
little or no fines. Inorganic Clays of low to
GRAVELLY CLAYS CL imedium plasticity, Gravely
SOILS GM |Silty Gravels, Gravel—Sand— LL<50 Clays, Sandy Clays, Silty
Silt mixtures. Clays, Lean Clays.
GC Clayey Gravel, Gravel—Sand oL Organic Silts and Crganic
COARSE— —Clay mixtures. FINE— Silt=Cloys of low plasticity.
Ggglﬁglj Well—graded Sand or Gég'ﬁgo Inorganic Silts, micaceous
SW [Gravelly Sands, little or MH |[eor diatomaceous fine
no fines. Sandy or Silty Seils,
SAND .y od Sord SILTS Elastic Silts.
AND oory ~9g39¢ s or AND Inorganic Clays of high
SANDY SP S;a\;ﬁilgs Sands, little or CLAYS CH plﬂs?icitly, fctyCIuys_ [l]
SOILS ) LL>50
. . Crganic Clays of medium
SM |3ty Sonds, Sanc—Silt OH |to high plasticity, organic
mixtures., Silts.
SC [Clayey Sands, Sand—Clay | HIGHLY QRGANIC SOILS PT |[Peat and other highly
mixiures. QOrgaonic Soils.
Depth through which Sand pack
sampier is driven
Bentonite

Relatively undisturbed
sample

YARY;
g Nect cement
No sample recoversd
(] . .
b Caoved native soil
15%

Stotic water level

< o B— —

cbserved in well/baring D Blank PVC
AV Initial water levei E Machine—slotted PVC
= observed in boring
5-10 Sample number P.1.D. Photoionization detector
N.T. Not tested using photoionization detector

BLOWS REPRESENT THE NUMBER OF BLOWS OF A 140—PQUND HAMMER
FALLING 30 INCHES TO DRIVE THE SAMPLER THROUGH EACH & INCHES
OF AN 18—INCH PENETRATION.

DASHED LINES SEPARATING UNITS ON THE LOG REPRESENT APPROXIMATE
BOUNDARIES ONLY. ACTUAL BOUNDARIES MAY BE GRADUAL LOGS
REPRESENT SUBSURFACE CONDITIONS AT THE BORING LOCATION AT THE
TIME OF DRILLING ONLY,

AN UNIFIED SOIL CLASSIFICATION SYSTEM PLATE
' v, AND SYMBOL KEY

Worlking fo Restore Nature ARCO Station 2035 4
1001 San Pablo Avenue
PROJECT 69036.06 Albany, California




CROSS SECTION

FORMER o-or CROSS SECTION
v ion FORMER UNDERGROUND B8
GASCOLINE STCRAGE TANK
bl w ™ EXCAVATION
i Tz T vl
) © c:ln.{ala m © £
- - - - ) ~
o o \o—o & o @ ,
A I i [ o« E i A
o c Yooda o a m
0 — AR ASphalt_and_boserock 0T ]! -
([ ’
10 (K101 || S | Icioyey sit |
<1.0 Silty to <110 Gravelly Cloy and P TC} | 5
[ 19 t
|‘|.:’_}..'."'." | p.t .-‘.Otvvnq;é.-... I q\g
: ., 240 “ -
10— <1.0¢ Sandy Gravel 2, w / ~ Clayey :.ji 3/
— o e gcﬂ o . L ¥
c Clayey to J ’ -
= ?— Silty Sand :
N ! N 1
=) - H — !
= <1.0 ? <1. Graveliy Sand 1.0 T
204 o <1.0 Siity Clay k_ _to ——
= _» Silty _Graye —%
3 I<1.07 " i
o V1o 1
- 1 74 1
T Clayey to 4+ sty Sendg 1
i 1 1
1 5 + >
o —t— =T D
Siity Clay
40
EXPLANATION
Q)Q = Line of equal concentrotion of TPHg
\_,\ in soil in parts per miillion (ppm)
2245?00‘ = Labgratory analyzed soil somple showing Approximate Horizontal Scale
concentration of TPHg (red), TPHd (green), .
1800 and TOG (blue) in ppm 20 0 0 20 40
— Wil casing e —
4 feet
+ = Well screen
T = Boring Approximate Vertical Scaie
10 5 8] 10 20
5 = Initial water level in boring
¥ - Static water level in well {03/08/92) feat
PLATE
= T GEOLOGIC CROSS SECTION A-A’
= %Eﬁﬁ‘fﬁ ARCO Station 2035
oricing to Restore Nature 1001 San Pablo Avenue 5
PROJECT 69036.06 Albany, California




CROSS SECTION
D-D*

CROSS SECTION
c=C

CROSS SECTION

| A—A'
— g T T - FORMER .
B s z £ = §  UNDERGROUND B
o z z s 2 Z GASOLINE
| > ) ¥ ™~ @ _ STORAGE TANK —
= I N I 11 1 EXCAVATION
= @ © m @ @ @ =
~
i g 2 g2 8 ¢ 7
m a E o o o o m
0 = [ Agphalt and bgserock P 11
Silty to Grapeily Cloy
. Y
<1.0 <1.0 "
G §'
7 ' 27
10 {4
| v . _'35
g 4?'%?%
c ? .
o ix o R |
o Clayey T 7 +
2 sic_ > ¥ - i
20— @ <1'0-O- N _é ' 1 %Silty Gravel <t __r—t:?
il -
= 1 Clayey to s "=
g 1 Silty Sand ? - T
] 1 =1 +
o R 1 1
z T 5 . il
T T Graveily Saind_,_} =
L) — -4
[a) " T2 1
30 <10 = = %
. 5 Sity Clay .<1'O
? Silty Sand :
40 —
EXPLANATION
O
'\00 = Line of equal concentraticn of TPHg
- in soil in parts per millien (ppm}
Approximate Horizonta! Scale
4300‘ = lLaborotory anatyzed scil scmple showing
concentration of TPHg in ppm 20 10 G 20 40
— Well casing e — e —
4 feet
4 = Well screen
T . Approximate Vertical Scale
= Bering
. 10 5 0 10 20
< 7 el weter jevel in sorins T e e—
W = Static water level in well {09/08/92) feet

Working (o Restore Nature

69036.06

GEOLOGIC CROSS SECTION B-B'

ARCO Station 2035
1001 San Pablo Avenue
Albany, California
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CROSS SECTION
B-g

PROJ B—18/VW-5
PROJ B—15/VW—2

1
C = C’
[
~
T 7
& ®
o7 A— » _fsphalf_ond_baserack
Siity to Sandy Clay
<1.0@
—_—
? ? Clayey Gravel
10 <1.0¢ 7 ? ?
oy = Graveily Siit
L
E A =z
£ <1.0 — =
_ <10 Sandy Cl_ca_)_fn
= ? = ’
= <1.09 X
p— (_') —_
20 Silty Sand and Ciayey Sand 4
% with Gravei Mixture 4.
= 1
@ -
z —-*
i 25 Silty Clay
30 ™
40—

EXPLANATION

100/= Line of equal concentration of TPHg
in soil in parts per million {ppm)

anl = Laboratory analyzed soil sample showing

concentration of TPHg in ppm
= Weil cosing
I - Well screen
= Boring
Y = Initial woter leve! in boring
¥ = Static water level in well (09/08/92)

Approximate Herizental Scale

20 10 o] 20 40
feet
Approximate Vertical Scale
10 5 4] 10 20

i

feet

wﬂrﬁwg to Restore Nature

PROJECT 69036.06

GEOLOGIC CROSS SECTION c-c' |PLFATE

ARCO Station 2035
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CRG3S SECTION

B-8’
CROSS SECTION CRCSS SECTION
C-C AA'
[yl o
D §I é PROJECTED ‘
2 e FORMER
cl" i) @ WASTE-GQIL '? ~N ™M
z i T TANK = DT
.?\ m m  EXCAVATION 2 oo m D'
o = ] \ - 2 9D D
= S el - o0 8
| o o | & o
0— & o a {0 daan
2 2 Asphalt gnd hoserock > § 2.1
Silty to Sandy Clay |
<1.§] T - <108 <10 2 Clayey
T — ] 2 } ER-N ¢ Gravel
=] 7 Siity to Clayey Gravel 80
0, 27 ?
10— i 0, = ) Clayey 10
— Al h 4 0 <1.0 1\00 ;,vl 10 Sandy Gravel
5 £& T T Silty to Gravelly Clay v
2 Sandy Grovel ——%
= 5 <1.0@ -
‘é Silty Cioy
to Clayey Silt
204 & yey Si
z T <10
g T _ 74 1
- n s Clayey to Silty Sand 1
= = I -4
& j_ Gravelly Sond 4
£ e 2 4
Tz 5
30— <1.0 Silty Clay G :
T f— [ 7siity Cloy
Silty to '
? Sandy Gravel
40—
EXPLANATION
‘\OO’ = Line of equal concentration of TPHg
in soil in parts per million {ppm) Approximote Horizontal Scale
380 ‘ = Loberatory andlyzed soil sample showin
Q s
230 concentration of TPHg (red), TPH4 (green), 20 10 0 20 30
1800 and TOG (blue) in ppm e e —
= Well caosing feet
1 = Weli screen
+- Approximate Vertical Scale
= Boring 10 5 0 10 20
Y = Initial woter level in boring — T ——
f
¥ = Static water level in well {09/08/9%2) eet
PLATE
SETAFS GEOLOGIC CROSS SECTION D-D’
QS svSa ARCO Station 2035
W@ﬂ'ﬂfﬂﬂﬂg jo Restore Nature 1001 San Pablo Avenue 8
PROJECT 69036.06 Albany, Calitornia




FORMER GASOLINE-
STORAGE TANK PRITS

.
V3
2
.
7z :
-
%
@)
O SERVICE STATIGN 1L o
3 ISLANDS BUILDING e b, 2
oY) AL A ®g s N
% \‘—’.‘\\4;1.0 %\
—12 b
N e
WASTE-OIL
P — /\\ TANK
2 o
ﬁ B—6& \\
c \ \oe<l.
i ) ="
<1, o
W\ \2 = —
\ e
= ﬁ
T*K\.I\P:‘E ®
/P-P?RO
—
EXPLANATION - N

00 = Line of equal concentration of TPHg
/ - v ‘ e
in soil in parts per millien {ppm}

430 = Concentration of TPHg in scil at depths
between 4—1/2 and 6 feet, in ppm

NS = Nebt sampled
B—19/ ) .
e = s ———
BR;EB: O = Boring/recovery well 30 15 0 30 50
(Exceltech, October 1991)
B-11/ . o e e —
MW~3 = Boring/monitoring well feet
(Exceltech, October 1991)
B-13 - oit berin
¢ = (SREESI‘SA, A?Jgust 1988, June 1991, and August 1992) Source: Surveyed by John E. Koch, Land Surveyor.
5= EEE% CONCENTRATION OF TPHg IN SOIL |PLATE
;: ggﬂﬁ AT DEPTHS OF 4-1/2 TO 6 FEET
Working te Restore Nature ARCO Statlon 2035 9
1001 San Pablo Avenue
PROJECT 69036.06 Albany, Californla




FORMER GASCLINE—
STORAGE TANK PITS

.2%63\%0
=
g Y
7 S
(@]
/O STATION ) ?’%
> BUILDING B'<51 o ‘2
6(3 .B-—Nisi‘b \e
O o ™
1 e,
_-Z_ /(-/\\\ WATAN_K
(% B—s \\
c \ .<1.
X
™ \(—\\ y '3' - )
W\ Q/ = 7
\\/ - 0?5%11\—\ *
— e %
AR@R\
EXPLANATION - N

000 = Line of egqual concentration of TPHg
d-‘:" in soil in parts per rillion {ppm)

4300 = Concentration of TPHg in soil ot depths
between 9 and 11 feet, in ppm

NS = Not sampled
B-18/ _ _
Mo R e spproxima Scol
g&?ﬁ = Boring/recovery well 30 15 0 30 60
(Exceitech, October 1991) M
B,ﬂ_]g/s = Boring/monitoring well fest
(Exceitech, October 1991}
B—13 . .
= Soil b
) (ROESNJ:,rIl?JqUSt 1989, June 1991, and August 1392) Source; Surveyed by John E. Koch, Land Surveyor.
5%&% CONCENTRATION OF TPHg IN SOIL |PLATE
s e AT DEPTHS OF 9 TO 11 FEET
Working to Restore Nature ARCO Statlon 2035 10
1001 San Pablo Avenue
PROJECT 69036.06 Albany, Callfornia




9/
W\—1
1.0
FORMER GASQLINE-
STORAGE TANK PITS
.
‘(1.0
25
®E_4 F,
\520\3j
O,
S \%
> / \ EA
Z =
£
C
JE} SERVICE STATION — ) "%33
35) ISLANDS BUILDING _ M °35 0 '2
<1.
= %13 Ao
oy NS %,
O B-12 \
<1.0 FORMER
WASTE-QIL
_74 /\\ TANK
Z B \!
C y et
T\ 5 \) /A
- -
-
i
oPt
< W
EXPLANATION N
»\00= Line of equal concentration of TPHg
in soil in parts per milicn (ppm)
520 = Concentration of TPHg in soil at depths
between 13 and 16 feet, in ppm
NS = Not sampled
8-19/
VW—BO = Boring/vapor extractian well .
(RESNA, August 1992) Approximate Scole
B-8
RW-/;O = Boring/recovery well 30 15 0 30 80
{Exceltech, Octocber 13991)
8-11/ _ o T —
MW—3 = Boring/monitoring well feat
(Exceltech, October 1991}
B-13
¢ = Scil boring )
(RESNA, August 1989, June 1991, and August 1992 Seource: Surveyed by John E. Koch, Land Surveyor.
gggﬁ CONCENTRATION OF TPHg IN SOIL |PLATE
¥/ S ala AT DEPTHS OF 13 TO 16 FEET
Working to Restere MNature ARCO Statlon 2035 11
1001 San Pablo Avenue
PROJECT 69036.06 Albany, California




MW—3
29.29

Ly

¥
\
/

wl STATION ™\ 2
% BUILDING \\
FORMER Y
Ny ~ N WASTE-OL
7 p\\ TANK \
g ' 3\
/\j\p\‘ \\
& e h V)
@ \ \ 2>
£ bt \\) — "
/ -
g
7 [ — oal?
e e T
A
0 e
—_—
~—
EXPLANATION
RW—1Q = Recovery well
(Exceitech, October 1891)
MW—SS = Monitoring well
(Exceltech, October 1991)
777 - : -
L/I/] Former underground gasoline tank pits Approximate Scaole
/30 '0= Line of equal elevation of groundwater =0 15 0 30
in feet cbove mecn sea level (MSL) H
30.17 = Elevation of groundwater in fest above MSL,
October 26, 1992 feet
+ = Floating product

Source: Surveyed by John £. Koch, iLand Surveyor.

Dated Cctocer 29, 1991.
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EXPLANATION

RW—1O = Recovery well
(Exceltech, October 1991)

Mw—3 @5 = Monitoring well
(Exceltech, October 1991)

Former underground gasoline tank piis

BOA.= Line of equal elevation of groundwater
- in feet gbove mean sec level (MSL)
30.51 = Elevation of groundwater in fest obove MSL,

November 23, 1992
Floating product

Not used for grodient evaiuation
due to anomalous DTW level

; W
R
A
>'Q‘p %
74
[s 53
2 y
- Y
T4 A‘%
‘e
f) \ oy

STATICN
BUILDING

FORMER
WASTE—OIL
L TANK

-

Approximate Scale

&0

Source:
Doted Qctober 29, 1991,

Surveyed by John E. Koch, Land Surveyor.

ﬂﬂg
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EXPLANATION

RW—1G = Recovery well
(Exceltech, October 1991)

mw—3 g =

UI/] = Former underground gasoline tank pits

Monitoring well
(Exceltech, Qctober 1991)

STATION
BUILDING

FORMER A

TAMK \

Approximate Scale

’5’7,-0 = lLine of aqual elevation of groundwater 20 13 0 30 &0
- in feet obove mean sea level (MSL) E_—
32.01 = Elevation of groundwater in feet above MSL,
Decempber 16, 1992 feet
* = Floating product
Source:  Surveyed by John £, Koch, Land Surveyor.
Doted October 28, 1591,

RESNA

Working to Restore Nature
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GROUNDWATER GRADIENT MAP
ARCO Station 2035
1001 San Pablo Avenue
Albany, California
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GMW—Z
\ <50/<0.5

\

190/68!\4\ -1

NG \‘UjY \ %
e /\ c%’
Tqy 8
[+
i
e

e
o w3

\
\ :\<5O/O'B

~

FORMER \

STATION
BUILDING

WASTE —(IL
L TANK \

&0

\
\
/
A — /,\T{‘\’\ﬂe
[ — PQOPE
ol
R
_
~
XPLANATION
RW—1gg = Recovery well
(Exceltech, October 1991}
MW—EG = Monitoring well
{Exceltech, October 1991}
UI/] = Farmer underground gasoline tank pits Approximate Scale
190/68 = Concentration of TPHg/Benzene in groundwater, 3¢ 15 0 30
in parts per billion {(ppb), October 26, 1982 E“—
NS = Not sampled due to floating product feet

Source:
Dated Octcber 29, 1991.

Surveyed by John E. Koch, Land Surveyor.
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FORMER GASOLINE-—
STORAGE TANK PITS

4
P
0 £
> z
-
B
Q.
=
/U SER& STATION V1 /8)5 ff}‘)
% ISLANDS suione el Viege - Y
Le
- - . NoB-13 Ay
o P -8 o
‘f/_"\ B—12 A\
2\ FORMER
3 WASTE —OiL
j?_ ) TANK 5
{0 — \
g-7
N . e WA /A
\ — -
"
\ - /ﬁ\,\“\\:’
\/ — ?E:\()?E’R
S
AP\O N
-
-
EXPLANATION
B-19/
VW6 O = Vopor extraction weli —
{RESNA, August 1992) Y . . .
B-8/ L = Estimated rodius of influence
= Q = Recovery weil A for vopor extraction wells
(Exceltech, October 1991)
B—11/ A imate Scal
MW—SG = Monitoring well pproximate scaie
(Exceltech, October 1991) 0 15 0 0 50
VW—S(:D = Proposed boring/vaopeor extraction well E_—
B-13¢ = sail bering faet

(RESNA, Au

gust 1989, June 1991, and August 1992)

Source:  Surveyed by John £ <och, Land Surveyor
Dated October 29, 1991

Sy s g A S o8 VAPOR EXTRACTION PLATE
=L et WELL LOCATIONS
o SN aYS e ARCO Station 2035
Working to Restore Natwre 1001 San Pablo Avenue 16
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Pipe stub—out

-
VR
2 .
N \ Approximate
location of proposed
j% . remediotion compaund
"\’\
SERVICE ?0
i 'V ISLANDS
/G Qﬂ
STATION r_;\)
% BUILDING Y
N
© *
\\\ Tank Vents
%
<
o \
Z \
. N
((\ == )
—
—
e
EXPLANATION
VW—-8 O = Vaper extraction well

(RESNA, August 1992)

RwW—1 Q = Recovery well
(Exceltech, QOctober 1991)
MW—SG = Manitoring well
{Exceitech, October 1991)
VW—SCI) = Proposed boring/vapor extraction well
€ = Center—line of proposed pipe trenches
~A = Proposeq pipe siub—out locations for potentiol

points, groundwater recove

future air—spargin
?roction well connections {if reeded)

wells, or vagor ex

Approximate Scale

30 15 0 30 &0
feet
Source: Surveyed by John E. Koch, Land Surveyor.

Dated October 29, 1991.
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Dilution To
Air Inlet Atmosphere
!
| i |
i |
Inlet o Activated | |
Filter N Corbon - 1
, [ —
| , Thermal /
} o Condensate| _| In—Linre |[_ Vacuum | [%»Lq —wd Catalviic = —1_ _
I~ Separctor Filter Blower 3 Way Oxidi}’zfer
| | Vatve
! |
| |
L __ ot
| Bl
! . Water o #%emttion . DisPchorge o Ac{i:soorrt;ﬁ?on
| onditioner ystem ump System
| |
| |
| Aergtion
1 Tank Blower
i Flow
| J | Totalizer
|
| |
| |
! 1 ’
Vapor Groundwater Fresh Air To
Extraction| |Extraction Well Inlet Sanitary
Wells (RW=1) Sewer
EXPLANATION
-1,2,3,4,5,6,7,8, and RW-—
VW—1,2 an ! —_— - = Water flow
_______ —— = VGPOI" flow
PLATE
PROCESS FLOW SCHEMATIC = = _‘#ﬁ
ARCO Station 2035 & O BN S /' m
18 1001 San Pablo Avenue Working to Restare Nature
Albany, Callfornia PROJECT 69036.06




1992

71993

1994 19956

ACTIVITIES

1) Onsfte Subsurface Investigation

1a) Aquifer Testing COMPLETED

2) Offsite Groundwater Investigation

3) Remedial Action Plan

—

4) Praliminery ond Detailed Engineering Deaign

5) Soil and Groundwater Remediation Permitting

8) Equipment Selection and Procurement (Including
Bid Package Preparation, Selection cnd Shipping)

" 7) System Construction and Startup:  Soil
and Groundwater

8) Soil Remediatlon System Operation and
Maintenance (1 year)

8q) Groundwater Remediation System: Operation
and Maintenance {3 to & years)

to 1997—-1998

9) Performance Evaluation

10) System Shut Down: Soil Remediotion

i

11) System Shut Down: Groundwater Remadiation
{Begin One Year Verification Monitoring)

System shut down predicted for 1398—1999
Estimated completlon of verification monitoring:  1999-2000

12) Sits Closure: Soil and Groundwater (1 year)

Estimated completion of site closure; 2000-2001

EXPLANATION:

Probable schedule based on current deadlines and reasonable
mtime necessary to complete the task. Assumes no deiays.

Estimated schedule based oﬁ consultant’s experiencs, on recsiving regulatory and
other approval on time, and based on other reiated work being completed.

1 and_1q} Onsite Subsurface Investiggtion:

" Initlal Onsite Assessment compieted prior to 1892,

" Additional Onsite Subsurfoce Investigation end Vapor Extraction Test Report
submitted by December 1, 1892.

* Aquifer testing completed prior to 1992.

* Delayed by 4 months due to encrcachment permitting from CalTrans ond City
of Albony.

* QOffsite Investigation Report to be submitted by March 1, 1983. Report to be
combined with resulta of installation of odditional onsite monitoring wells.

3) R jial_Action Plan:
* Completion of offsite investigation will not offect remediation schedule.
* RAP due to ACHCSA by March 1, 1993.

.

* Assumes no RAP revisions are necessary.

* Assumes no changes to design after regulotory commenis.
* Only onsits remediotion needed.

* Desgign to be completed by April 1, 1983,

* Assumes no dasign changes will make additional permitting neceesary, including
madification of treatment system.

* Permitting to be completed by May 1, 1893,

* Also assumes no specicl regulatory agency, city committes, or other entity
places special psrmitting requirements on thia project.

-

* Assumes all equipment is available from stock and c¢an be obtained within 4
to 6 weeks.

° Sejected equipment approved by ACHCSA.

* Bids will be evaluated ond contract will be awarded by April 1, 1983,

* Equipment wiil be received by June 1, 1893.

+

Assumes no delays due to weather.

Assumes no delays due to specicl permitting requirements.

Assumes no delays due to negotigtion with property owners.
Assumes no delays due to other contractors performing work onsite.
Assumes no delays due to utllity installgtion.

* Construction to begin by June 1, 1993.

* System startup to begin by July 1, 1993.

B ond 8g) System Operation and Mclntenance;

'ét is anticipated that groundwater remediotion con be completed within 3 to
years,

Assumes that it Ia technically feasible to achieve cleanup levels.

Assumes no delays due to specfal permitting requirements.

Assumes no offsite remediation will be necessory.

Assumes no significant equipment breakdowns,

" System start—up in July 1993,

9} Performance_ Evalugtion:

* Evaluation shows that system will effectively remove hydrocerbons from soil
and gtli'oundwuter impacted areas and will reduce concentrations significantly
over time.

* Evalugtion shows thot additional vapor and groundwater extraction welis are
not required to affectlvely remedicte Impacted areas once the treatment sys—
tem fs operational,

' Performance evaluction to be completed by January io Merch 1994,

10) Shut D ¢ Soil R igtion Systern:
* Cleanup will be compieted in approximately 1 year after startup.
* 1Sgr.\gil“rerr:ediation systern expected to be shut down by October io December

11) shut Down of Groundwater Remediation System:

* Cleanup will be completed approximuately 3 to 6 years after startup.

" Only one year of verification groundwater monitoring will be required befors
site ciosure can be initiated.

. Grﬂugngd;mter remediation system expected to be shut down sometime in 1998
or .

* Requirements for scil closure involve only drilling of confirmation borings and
performance evaluation at time of system shutoff.

* Requirements for groundwoter closure invoive only groundwater monitoring and
performance evcluation at system shutoff,

* Closure dependent on cgency concurrence within 1 yeor following completion
of verification monitoring.

* Assumes no risk assessment will be necessary.

RESNA

Working to Restore Nafure

PROJECT 69036.06 DATE: 12/10/92

ESTIMATED SOIl. AND GROUNDWATER REMEDIATION IMPLEMENTATION SCHEDULE
ARCO Station 2038
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—RESNA

Working To Restore Nature

RAP for Interim Soil and Groundwater Remediation March 3, 1993
ARCO Station 2035, Albany, California 69036.06
TABLE 1
CUMULATIVE RESULTS OF LABORATORY ANALYSES OF SOIL SAMPLES FROM BORINGS
ARCO Staticn 2015
Albany, California
(Page 10f 3)

Date VOCPCB,

Sample ID TPHg B T B X TPHd TOGandSVOC Cd Cr PP Ni Za
August 1989
S10-B1 1,900 <4 15 8 53 NA NA NA NA NA NA NA NA
S-15-Bi <10 <0005 0006 0006 <0005 NA NA NA NA NA NA NA Na
S19%Bl <10 <0005 <0005 <0005 <0005 NA NA NA NA NA NA Na NA
S-10-B2 51 19 0.35 081 40 NA NA NA NA NA NA NA Na
$14%-B2 <10 0.063 <0005 <0005 <0005 NA NA NA NA NA NA NA NA
$-20-B2 <10 0039 0044 0007 0041 NA NA NA NA NA NA NA NA
$-10-B3 75 31 82 18 116 NA  NA NA NA NA NA NA Na
SMWB3 <10 021 <0025 <0025 0039 NA NA NA NA NA NA NA Na
S20-B3 <10 <0005 <0005 <0005 <0005 NA NA NA NA NA NA NaA NA
S-10-B4 2,400 13 140 40 220 NA NA NA NA NA NA NA NA
$15-B4 520 <10 6.9 62 63 NA NA NA NA NA NA NA NA
S-19-B4 <10 <0005 0007 <0005 <0005 NA NA NA NA NA NA NA NA
S-9%-B5 <10 0007 0006 <0005 <0005 NA NA NA NA NA NA NA Na
§-15-B5 <10 <0005 0006 <0005 <0005 NA NA NA NA NA NA NA NA
5-20-B5 <10 <0005 <0005 <0005 <0005 NA NMA NA NA NA NA NA ©NA
June 1991
$5%B6 <10  <0.0050 <0.0050 <0.0050 <0.0050 NA NA NA NA NA NA NA NA
S10%B6 <10 <00050 <0.0050 <0.0050 <0.0050 NA NA NA NA NA NA NA NA
S15%B6 <10  <00050 <0.0050 <0.0050 <0.0050 NA NA NA NA NA NA NA NA
$17-B6 <10 <00050 <0.0050 <0.0050 <0.0050 NA NA NA NA NA NA NA Na
S5%-B7 <10  <00050 <0.0050 <0.0050 <0.0050 NA NA NA NA NA NA NA NA
S104W-B7 <10  <0.0050 <0.0050 <0.0050 <0.0050 NA MA NA NA NA NA NA NA
S-15B7 <10  <0.0050 <0.0050 <0.0050 <0.005¢ NA NA NA NA NA NA NA NA
S-17-B7 <10  <0.0050 <0.0050 <0.0050 <0.0050 NA NA NA NA NA NA NA HNA
SI184B7 <10  <00050 <0.0050 <0.0050 <0.0050 NA NA NA NA NA NA NA NA
October 1991
S6-B8 <10  <0.0050 <0.0050 <0.0050 <0.0050 NA NA NA NA NA NA NA NA
$-11-B8 5 12 17 042 20 NA NA NA NA NA NA NA Na
S-16-B8 3.0 0.45 0.13 o1l 047 NA  NA NA NA NA NA NA NA
'S.30-B8 240 3.6 5.0 41 16 NA NA NA NA NaA NA NA Na
$-6-B9 25 0.60 0.58 044 18 Na NA NA NA NA NA NA NA
$10wB9 13 0.74 0.72 0.18 095 NA NA NA NA NA NA NA NA
$-16-B9 <10 0015 <00050 <0.0050 <0.0050 NA NA NA NA NA NA NA Na
$-31-B9 <10  <0.0050 <00050 <0.0050 <0.0050 NA NA NA NA NA NA NA Na

See notes on Page 3 of 3
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RAP for Interim Soil and Groundwater Remediation March 3, 1993
ARCO Station 2035, Albany, California 69036.06
TABLE 1
CUMULATIVE RESULTS OF LABORATORY ANALYSES OF SOIL SAMPLES FROM BORINGS
ARCO Station 2035
Albany, California
(Page 2 of 3)

Date VOCPCB,

SampleID TPHz B T E X TPHd TOGandSVOC Cd Cr Po  Ni Zn
October 1991cont,
S54BI0 <10 <0050 <00050 <0.0050 <0,0050 NA NA NA NA NA NA NA NA
$-13-B10 40 013 0.15 0041 016 NA NA NA NA NA NA NA NA
S-2016B10 <10  <0.0050 <0.0050 <0.0050 <000 NA NA NA NA NA NA NA Na
S5-30¥-B10 <10 <0.0050 <0.0050 <0.0050 <0.0050 NA NA NA NA NA NA NA NA
S-6-B11 <10 0010 <0.0050 <0.0050 <00050 39 80 ND* <050 49 o9 4
S-11-B11 110 <0.0050 «<0.0050 <0.0050 0.27 s 43 ND* <050 80 58 ki 69
516-Bi1 <1.0 <0.0050 <0.0050 <0.0050 <0.0050 <1.0 57 ND* <050 33 75 25 45
$-21-B11 <1.0 <00050 <0.0050 <0.0050 <00050 <10 74 ND* <050 39 72 32 56
Angust 1992
S4%B12 10 <00050 <00050 00070 0050 45 20 ND <050 59 <50 58 40
$9-B12 9.1 <00050 <0.0050 0.0060 0.082 250r 100 ND <050 42 <50 46 37
§-14%-B12 <10 <0.0050 <0.0050 <0.0050 <0.0050 <10 <50 ND <050 49 74 49 69
541%-B13 <10 <0050 <0.0050 <0.005¢ <0.0050 <10 <50 ND <050 68 <50 65 43
S5-N4-B13 <10 <0.0050 <0.0050 <0.0050 <00050 11° 1800 N <050 51 <5.0 81 46
S5-17%-B13 <1.0 <0.0050 <0.0050 <0.0050 <0.0050 <1.0 <50 ND <050 43 56 51 69
$-5%-Bl4 430 40 16 73 42 NA NA NA NA NA NA NA NA
§-10%-B14 1,300 20 82 31 170 NA NA NA NA NA NA NA NA
S-15%-Bl4 <10 0,012 0.034 0.011 0085 NA NA NA NA NA NA NA NA
S5-B15S 47 0.22 056 076 43 NA NA NA NA NA NA NA Na
S10-B1S 310 38 15 71 %% NA NA NA NA NA NA NA NA
S13%-B15 110 15 43 21 12 NA NA NA NA NA NA NA NA
S4%B16 <10 <00050 <D0OS0 <0.0050 <00050 NA NA NA NA NA NA NA Na
$-10-Blé 4,300 21 110 51 580 NA NA NA NA NA NA NA NA
$144B16 <10 0010 0032 0018 018 NA NA NA NA NA NA NA Na
S-51-B17 14 0.045 00080 <«0.0050 CU028 NA NA NA NA NA NA NA NA
S-10%-B17 1,100 16 7 27 49 NA NA NA NA NA NA NA NA
S15WB17 27 21 0.40 075 13 NA NA NA NA NA ©NA NA NA
S-514-B18 <10 <(.0050 «<0.0050 <0.0050 <0.00S0 NA NA NA NA NA NA NA NA
S104-B18 380 48 21 87 46 NA NA NA NA NA NA NA Na
S15K-BI8 26 07 0.48 0059 029 NA NA NA NA NA NA NA Na
S5%BI9 <10 0017  000% <0.0050 <00050 NA NA NA NA NA NA NA Na
S10%-B19 <10  <00050 <00050 <0.0050 <0.0050 NA NA NA NA NA NA NA NA
S15%B19 <10 015 0012 0029 0032 NA NA NA NA NA NA NA Na

See notes on Page 3 of 3
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RAP for Interim Soil and Groundwater Remediation March 3, 1993
ARCO Station 2035, Albany, California 69036.06
TABLE 1
CUMULATIVE RESULTS OF LABORATORY ANALYSES OF SOIL SAMPLES FROM BORINGS
ARCO Station 2035
Albany, California
(Page 3 of 3)

Date VYOCPCB,

Sample ID  TPHg B T E X TPHd TOGadSVOC €4 Cr Pb N Za
August 1992¢ont,
$-0821-SPAD 550 26 9.5 54 47 NA NA NA NA NA NA NA NA

Resuits for TPHg, BTEX, TPHJ, TOG and metals in parts per million (ppm).
Resuits for VOC, PCB and SVOC in parts per billion (ppb).
TPHg:  Total petroleum hydrocarbons as gasoline by EFA method 5030/8015/8020,
B: benzene, T: toluene, E: ethylbenzene, X: total xylenes isomers
BTEX:  Analyzed by EPA method 5030/8015/8020.
TPHd:  Total Petrolewm Hydrocarbons as dicse] by EPA method 3550/8015.
TOG:  Total oil and grease by Standard method 5520 E&F,
VOC:  Volatile organic compounds by EPA method 8240,
PCB: Polychlorinated biphenyis by EPA method 8080.
SVQC:  Semi-volatile organic compounds by EPA method 8270,
Cd: Cadmium by EPA method 6010.
Cr Chromium by EPA method 6010.
Ni: Nickel by EPA method 6010,
Zn: Zinc by EPA method 6010,
Pb:  Lead by EPA method 6010,
NA: Not analyzed.
Results reported beiow the laboratory detection Limit.
All compounds tested were nondetectable. Detection limits varied for different compounds.
Sample collected from the saturated zone, analyzed for site characterization purposes only.
Only VOCs tested.
Identified as a non-diesel mixture. The mixture in B-12 contained C% - C14 plus >Cl6 and >C17. The mixture in B-13 was
>C17.
‘. All compounds tested were nondetectable except ethyibenzene.

..n..-'.réf"}

Sample Identification: §15%-B19

] — Boring number

D — Depth in feet
Soil Sampie

50821-SPAD

| v Composite sample

| L— Soil pile

— Date sampicd
Soil Sample
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. RAP for Interim Soil and Groundwater Remediation March 3, 1993
ARCO Station 2035, Albany, California 69036.06
TABLE 2
LABORATORY ANALYSES OF NEW TANK PIT SOIL SAMPLES
I ARCO Station 2035
Albany, California
(Page 1 0f 2)
l Sample ID B T E X TPHg
July 8, 1991
S15-EWC <0.0050 <0.0050 <(0.0050 <0.0050 <10
I S5-15-SE <0.0050 <0,0050 < 0.0050 < 0.0050 <10
5-16-SW1 <0.0050 <0.0050 <0.0050 <0.0050 <10
5-15-SW <0,0050 <0.0050 <0.0050 <0.0050 <10
S-15-NWC <0.0050 <0.0050 '<(.0050 <(.0050 <10
5-15-WWC < (L0050 <0.0050 <0.0050 <(.0050° <10
5-15-NWF <0.0050 <0.0050 <0.0050 <0.0050 <10
S9-NWW <0.0050 <0,0050 <0.0050 <0.0050 <10
S8-NW <0.0050 <0,0050 <0.0050 <0.0050 <10
l S-15-NW <0.0050 <(.0050 <0.0050 <0.0050 <10
July 9,191
S-OH9-NP1(10°) 0.025 0.027 0.0060 0.024 <10
S-0709-NP2(14") <0.0050 <0.0050 <0.0050 <0.0050 <1.0
S-0709-NP3(10°) <0.0059 0,0050 <0,0050 0.018 <10
S-0709-NP4(15) 0.0050 0.0050 <0.0050 <0.0050 <1.0
S-0709-NPS(5) 0.012 0.013 <0.0050 0.0080 <10
S-0709-NP6(15") 0.017 0.021 0.014 0.056 <10
I S-OT09-NP7(3"} .0060 0.0060 <0.0050 <0.0050 <10
S-0709-NP8(14") <0.0050 <0.0050 <0.0050 <0.0050 <10
S0709-NP9(9") < 0.0050 <0.0050 <(,0050 <0.0050 <10
S0709-NP10{10") 0.0090 0.0060 <0.0050 < 0.0050 <10
l S-0709-NP11(8") <0.0050 <0.0050 <0,0050 <0.0050 <10
S-O709-NP12(14°) < 0.0050 <0.0050 «0,0050 <0.0050 <10
§-070%-NP13(2") <0.0050 <0.0050 <(.0050 <0.0050 <10
5-0703-NP14(6") <0.0050 <0.0050 0.0050 0.0080 <10
l S-0709-NP15(5") <0.0060 <0.0050 <0.0050 0.0060 <10
S-0709-NP16(16") <0.0050 <0.0050 0.0050 0.0080 <10
S-0709-NF17(10%) <0.0050 <0.0050 0.0050 0.0080 <1.0
' S-0709-NF18(11") <0.0050 <0.0050 0.0050 0.0080 <10
Sec notes on Page 2 of 2
l — e
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RAP for Interim Soil and Groundwater Remediation March 3, 1993
ARCO Station 2035, Albany, California 69036.06
TABLE 2
LABORATORY ANALYSES OF NEW TANK PIT SOIL SAMPLES
ARCO Station 2035
Albany, California
(Page 2 of 2)

Sample D B T E X TPHg

Notes:

Resuits in parts per miilion (ppm).

B: benzene, T: toluene, E: cthylbenzene, X: total xylenes

TPHg Total petroleum hydrocarbons as gasoline (TPHg with BTEX distinction measured by EPA Methods 5030/8015/8020)
<: Less than the indicated laboratory detection limit.
Sample Identification:

Excavation Samples: S§-0709-NFP1(16")
||
| - New tank pit consecutive number (sample depth)
Date of sampic
Soil sample

Sidewall and Floor Samples: S$-15-EWC
Location identifier

S Depth of sample

Soil sample

— —

T
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RAP for Interim Soil and Groundwater Remediation March 3, 1993
ARCO Station 2035, Albany, California 69036.06
TABLE 3
LABORATORY ANALYSES OF FORMER GASOLINE TANK PIT SOIL SAMPLES
ARCO Station 2035
(Page 1 of 1)

Sample (D B T E X TPHg TOG voC Pb

July 3, 1991

S12T1W < 0.0050 <0.0050 <0.0050 < 00,0050 <1.0 NA NA NA
S12-TI1E < 0.0050 <{.0050 <0.6050 <0.0050 <1.0 NA NA NA
S12T2W 0.031 <0.0050 0.0080 <0.0050 <1.0 NA NA NA
§-12-TZR 0.019 <0.0050 < 0.0050 <(.0050 <10 NA NA NA
S12-T3W 12 24 10 38 43 NA NA <005
S$-12-T3E 02 051 0.97 39 65 NA NA <0.05
S-13-T4N 045 0.039 0.18 033 62 NA NA NA
5-13-T48 0.061 0.034 0.0080 015 < 1.0 <30 ND NA

(0.160) (0.430)

Results in parts per million (ppm).
NA: Not anaiyzed.
<: Less than the indicated laboratory detection limit
ND: Less than laboratory limit for cach compound, except benzene and tofal xyienecs
() Indicates results measured by EPA Method 8240
B: benzene, T: tolucne, B cthylbenzene, X: total xylenes
TPHg Total petroleum hydrocarbons as gasoline
(TPHg with BTEX distinction measurcd by EPA Methods 5030/8015/8020)
TOG: Total cil and grease {(mecasured by Standard Method 5520 E and F)
VOC: Volatile organic compounds (measured by EPA Method 8240)
Pb:  Organic lead {(measured by California LUFT Manual Method, 12/87)

Sample Identification: §12-T1W
L] ]
| L — Tank number and locator
i |— Depth of sample
Soil sample
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RAP for Interim Soil and Groundwater Remediation March 3, 1993
ARCO Station 2035, Albany, California 69036.06

“

TABLE 4
LABORATORY ANALYSES OF PRODUCT-LINE
AND PRODUCT-DISPENSER SOIL SAMPLES
ARCO Staton 2035
Albany, California

(Page 1 of 1)
Sample ID B T E X TPHg
Juby 19, 1991
S-2%-PL1 <0.005 <0.005 <0.005 <0.005 <10
S2KhPI2 <0.005 <0.005 <0.005 <0.005 <10
S-1-PL3 0.005 0.02 0.016 012 17
S-1-PL4 36 320 100 640 4,200
§-1-PLS <0.005 <(.005 <0.008 <0.005 <1.0
5-1-PL6 <0.005 <0.005 <0.005 <0.005 <10
51-PL7 0.10 037 0.16 12 11
§1-PL8 36 28 29 200 1,500
5-1-PL9 02 0.78 0.36 31 110
S-1-PL10 0.09 043 0.72 28 B34
5-21-FD1 <0.005 <0.005 <0.005 <0.005 <1.0
§-2¥%-FD2 <0.005 <0.005 <0.005 <0.005 <1.0
5-1-PD3 <0.005 <0.005 <0.005 <0.005 <1.0
S-1-PD4 <0.005 <0.005 <0.005 12 330
5-1-PD5 <0.005 <(0.005 <0,005 <0.005 <10
S5-1-PDs 0.13 0.28 0.48 38 87
5-1-PD7 035 21 1.1 47 1,000
5-1-PD8 <{.0Q5 <0.005 < 0,005 <0.005 <10
August 9, 1991
S-1%-PLA 0.21 0.040 0.15 0.12 41

Results in parts per million (ppm).
<: Less than the laboratory detection limit.
B: benzene, T: toivene, E: cthylbenzene, X: total xylenes
BTEX: Measured by EPA Method.
TPHg Total petroleum hydrocarbons as gasoline (measured by EPA Method).

Sample Identification: S-1%-FPL1
| |
| —o Product-line number
| ——— Depth of sample
b———  Soil sample
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RAP for Interim Soil and Groundwater Remediation March 3, 1993
ARCO Station 2035, Albany, California 69036.06
TABLE 5
VAPOR EXTRACTION TEST FIELD MONITORING DATA
ARCO Station 2035
Albany, California
(Page 1 of 3)

Observation Wells
Influent Air Stream from YW-5 MW-2 RW-1 Yw-2 VW-1

Flow  Concen- Applied  Temp. Elapsed Induced Induced Induced Induced

tration  Vacuum Time (min) Vacuum  Vacuum  Vacuum  Vacuum
30.0 1500 20 — 0 0.0 0.0 0.015 0.0
78.0 1] >100 - 8 0.0 0.0 0.06 0.0
83.0 NM >100 - 15 0.05 0.01 0.11 0.0
83.0 300 >100 - 20 0.0 0.0 0.11 0.0
£8.0 NM 80 - - NM NM NM NM
57.0 NM 60 - - NM NM NM NM
44.0 NM 40 - - NM NM NM NM
0 NM 20 - - NM NM NM NM

DTW, : 11.7 DTW, : 132 (top of casing)

Distance from extraction well VW-5 (feet): 25.0 25.0 4.0 40.0
Well Screen Interval (FT BGS): 4.5-14.5 20-29 11-26 517 517
Approximate exposed well screen: = 4.5-13.2' (ax=8.7) none none 5-13.2 5-9.3

Observation Wells

Influent Air Stream from VW-4 VW- VW-5 YW-3 Vw-2 VW-1 MW-1
Flow  Concen- Applied Temp. Elapsed Induced  Induced Induced Induced Induced Induced
tration  Vacuum Time (min) Vacuum  Vacuum Vacuum  Vacvum  Vacoum — Vacuum
44.0 300 41 - [ .0 0.065 - 0.01 0.0 0.0
83.0 400 100 - 10 0.0 0.05 0.05 0.05 0.005 0.0
83.0 300 100 - 35 0.0 0.05 0.05 0.07 01 0.05

DIW, : 107 DTW, : 14.3 (top of casing)

Distance from extraction well VW< (feet): 24.0 39.0 19.0 40.0 270 30,0
Well Screen Interval (FT BGS): 5-17 5-12 4.5-145 45-95 517 517 15-30

Approximate exposed well screen:  5-14.3 (am6.3") 572 45-13.2 4587 5132 593 none
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RAP for Interim Soil and Groundwater Remediation March 3, 1993
ARCO Station 2035, Albany, California 69036.06

|

TABLE S
VAPOR EXTRACTION TEST FIELD MONITORING DATA
ARCO Station 2035
Albany, Califcrnia
(Page 2 of 3)

Observation Wells
Influent Air Stream from VW-6 VW4 VW-3 Vw1 MW-1 MW-3
Flow  Concen- Applied Temp. Elapsed Induced Induced Induced Induced Induced
fration Vacuum Time (min) Vacuum Vacuum Vacuum Vacuum Vacuum

0.03 0.0 0.0 0.0 0.11
0.005 0.0 0.0 0.0 010
0.0 0.0 0.0 0.0 0.05
0.0 0.0 0.0 0.0 0.0

65.0 NM 60 -
87.0 NM 100 -
87.0 NM 100 -
870 600 100 -

BEBuwe

DIW, : 112* DTW,; : 121" (Top of Casing)

Distance from extraction well VW-6 (feet): 245 4.5 54.0 42.7 2.5
Well Sereen Interval (FT BGS): 5-12.5° 517 4595 517 15-30 155
Approximate Exposed Well Screen: 5-12.1° (a=7.1%) 5-14 4587 593 none none

Influent Air Stream from VW-3 VW-6 Vw4 MW-1 Vw2 YwW-1 VW-5
Flow  Concen- Applied  Temp. Elapsed Induced  Induced Induced Induced Induced Induced
tration  Vacuum Time (min) Vacuum  Vacuum Vacuum  Vacuum  Vacuum  Vacuum

640 00 &4 - 5 0.17 0.40 0.0 0.76 020 o
740 700 80 - 30 0.14 048 0.0 0.90 0.21 0.1%

DTW, : 89 DTW, : 8.7 (Top of Casing}

Distance from extraction well VW-3 (feet): 46.0 19.0 21.0 38.0 16.0 49.0
Well Screen Interval (FT BGS): 4.5-9.5 5125 517 15-30 517 517 45-145
Approximate exposed well screen: 4.5-8.7 (a=4.27) 511 5143 none 5-132 593 45-132

Observation Wells
Influent Air Stream from VW-2 VWw-1 YW-3 Vw4 MW.2 VW5
Flow  Concen- Applied Temp. Elapsed Induced Induced Induced Induced Induced
tration  Vacuum Time (min) Vacuum Vacuum  Vacuum Vacuvm  Vacuum

350 NM 26 o 00 0.5 0.0 0.0 0.0
39.0 3,000 30 - 15 017 0.27 0.0 0.05 0.085
30 30

39.0 3,500 0.16 0.26 001 0.0 0.09

DIW, : 1L.I' DTW, : 13.2’ (Top of Casing)

Distance from extraction well VW-2 (feet): 24.0 40.0 40.0 36.0 240
Well Screen Interval (FT BGS): 5-17 517 4585 317 20-29 45-145
Approximate exposed well screen: 5-13.2' (a=B.2") 593 45-8.T 5-14.3 none 45-13.2

l Qbservation Wells
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RAP for Interim Soil and Groundwater Remediation March 3, 1993
ARCO Station 2035, Albany, California 69036.06
TABLE 5
VAPOR EXTRACTION TEST FIELD MONITORING DATA
ARCQ Station 2035
Albany, California
(Page 3 of 3)

Dbservation Wells

Influent Air Stren from VW-1 VW4 VW-3 VW2 VW-5 MW-2

Flow  Concen- Applied  Temp. Elapsed Induced Induced Induced Induced Induced

tration  Vacuum Time (min}) Vacoum Vacuum  Vacuwm  Vacuem  Vacuum
79.0 100 100 - 15 0.0 0.70 0.64 0.08 0.0
79.0 200 99 - 30 0.0 0.73 0.68 0.095 0.0
79.0 NM o9 - 40 00 0.80 0.70 0.09 0.0
79.0 NM a8 - 0 0.02 0.90 0.78 0.105 NM
79.0 NM 9% - 90 0.05 0.86 072 0.10 NM
74.G 300 90 - 105 0.05 0.86 0. 74 0.115 NM
78.0 200 90 - 120 0.05 0.88 0.74 0.105 NM
61.0 NM 60 - - NM NM NM NM NM
39.0 NM 40 - - NM NM NM NM NM
0.0 NM 20 - - NM NM NM NM NM

DTW, : 1LY DTIW;: 23

Distance from extraction well VW-1 (feet): 210 16.0 240 40.0 59.0
Well Screen interval (FT BGS): 5-17 517 4.5-95 517 4.5-145 20-29

Approximate Exposed Well Screen: 5-9.3' (ax4.3") 5-14.3 45-8.7 5132 45-13.2 none

Flow measured in cubic feet per minute (CFM).

Concentration measured in parts per million by volume (ppmv) on Combustible Gas Meter.

Vacuum measured in inches of water column.

Temperature measured in degrees Fahrenheit.

DTWi = Initial depth to water prior to VET and pumping or bailing operations (measured from top of well casing).
DTWF = Final depth to water after VET (measured from top of well casing).

NM = Not Measured.

FT BGS = Feet Below Grade Surface

Note: Exposed Well Screen refers to well screened intervals above the poteatiometric water surface. Values arc only approximate since
depth to water is measured from top of casing and screened intervals are referenced from grade surface.
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RAP for Interim Soil and Groundwater Remediation March 3, 1993
ARCO Station 2035, Albany, California 69036.06
TABLE 6
LABORATORY ANALYSIS OF AIR SAMPLES
ARCO Station 2035
Albany, Cailifornia
(Page 10f 1)

Sample IDy Sample Elapsed TPHg B T B X Pt

Location  Time of Sample

A-VW1-30 Yw-1 30 57 <5 <5 <5 <5 NA
A-VWI1-EFF EFFLUENT" 30 110 <5 <5 <5 <5 NA
A-VW1-120 YW1 120 14 <5 <5 <5 <5 0.004
AVW2-3) VW-2 30 6,800 83 16 <5 <5 NA
A-VW3i30 YW-3 30 <10 <5 <5 <5 <5 NA
A-VW4-30 VW4 30 14 <5 <5 <5 <5 NA
A-VW5S-30 VW.§ 30 27,000 30 220 <25+ 36 NA
A-VW6-30 VW6 30 20 <5 52 <5 57 NA

Concentrations reported in milligrams per cubic meter (mg/m”), which is equivalent to (ug/L).

<: Below the minimum laboratory detection limit for air.

NA: Not analyzed.

TPHg: Total petroleum hydrocarbons as gasoline (analyzed by EPA Mcthod 8015).
B: benzene, T: toluene, E: cthylbenzene, X total xylene isomers

BTEX: Analyzed by EPA Method 8240

" Effluent vapors sampled after abatement by the internal combustion engine.
it Laboratory Reported that sample was diluted due to matrix interference,

—— =P AP e e E——eee e —— e
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' RAP for Interim Soil and Groundwater Remediation March 3, 1993
ARCO Station 2035, Albany, California 69036.06
TABLE 7
CUMULATIVE GROUNDWATER MONITORING DATA
l _ ARCO Station 2035
Albany, California
{Page 1 of 2)
l Well Elevation Depth Elevation Evidence of
Date of Wellhead to Water of Groundwater Product
MW-1
10/29/91 41.41 11.86 29.55 None
11/07/91 10.94 30.47 None
11/14/91 10.97 30.44 None
01/19/92 10.06 31.35 None
' 02/19/92 8.65 .76 None
03/19/92 $.33 33.08 None:
04/21/92 9.32 32.09 None
05/12/92 9.82 31.59 None
06/12/92 10.50 30.91 None
07/15/92 10.69 30.12 None
08/07/92 10.53 30.38 None
09/08/92 11.04 3037 None
l 10/26/92 11.24 30.17 None
11/23/92 10.90 30.51 None
12/16/92 9.40 32.01 None
l MW-2
‘ 10/29/91 40.38 11.10 29.28 None
11/07/91 11.20 29.18 None
11/14/91 11.21 29.17 None
l 01/19/92 10.44 2994 None
02/19/92 870 31.68 None
03/19/92 8.84 31.54 None
04/21/92 9.80 30.58 None
' 05/12/92 10.29 30.09 None
06/12/92 10.95 29.43 Nonc
0115192 11.15 29.23 None
08/07/92 11.01 29.37 None
l 09/08/92 11.41 28.97 None
10/26/92 11.60 28.78 None
11/23/92 731 33.07 None
l 12116/92 9.82 30.56 None
MW-3
10729/91 41.44 11.62 29.82 None
11/0791 11.52 29.92 Nons
' 11/14/91 11.50 29.94 None
01/19/92 10.56 30.88 None
02/19/92 9.52 3192 None
03/19/92 9.0 32.43 None
. 04/21/92 9.70 ILT4 , None
051292 10.29 31.15 None
l See notes on Page 2 of 2.
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TABLE 7
CUMULATIVE GROUNDWATER MONITORING DATA
ARCO Station 2035
Albany, California
(Page 2 0f 2)

Well Elevation Depth Elevation Evidence of
Date of Wellhead to Water of Groundwater Product
MW-3conl,

06/12/92 11.26 30.1%8 None
07/15/92 11.28 30.16 None
08/07/92 11.15 30.29 None
09/08/92 11.70 29.74 None
10/26/92 12.15 29.29 None
11/23/92 12.55 28.89 None
12/16/92 10.15 31.29 None
BRW-1

10729/91 40.33 10.85 25.48 Sheen
11/07/91 11.97 28.36 0.01
11/14/91 11.03 29.30 0.01
01/19/92 10.22* 30.11* 3.26
02/19/92 8,49+ 31.84* 2.14
03/19/92 8.50* 3183 0.50
04/21/92 9.68* 30.65 0.03
05/12/92 10.47 29.86 Product not measured
06/12/92 11.41 28.92 Product not measured
07/15/92 11.35 28.98 None
08/07/92 10.80* 29.53» 0.02
05/08/92 10.8¢* 2953+ 0.62
10/26/92 11.42* 28.91% 0.04
11/23/92 10.94 29.39 Sheen
12/16/92 9,78+ 30.55* 0.51

Wellhead Elevation based on benchmark (B1198): A standard Bronze Disk in the sidewalk 0.8’ behind the face of curb on the northerly
side of Marin Avenue 6 + /- westerly of the curb return at the northeast comer of Marin Avenue and San Pablo Avenue at an clevation
of 40.426 fect above mean sea level, City of Albany, California.

Depth-to-watcr measurements in feet below the top of the well casing.

* Adjusted water level due to product. The recorded thickness of the floating product was multiplicd by 0.80 to obtain an approximate value
for the displacement of water by the floating product. This approximate displacement value was then subtracted from the measured depth
to water to obtain a calculated depth to water. These cakulated groundwater depths were subtracted from surveyed wellhead elevations

to calculate the differences in groundwater elevations.
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TABLE 8

CUMULATIVE RESULTS OF LABORATORY ANALYSES OF WATER SAMPLES - TPHg and BTEX

ARCO Station 2035

Albany, California
(Page 10£2).
WELL
DATE TPHg B T E X
MW-1
10/29/91 620 76 69 15 &
03/19/92 6,500 2,600 89 42 290
06/12/92 2,900 1,100 25 21 15
09/08/92 820 350 <5* <5* <5*
10/26/92 190 68 <05 0.6 <0.5
1/13/93 430 130 53 5.0 9.0
MW-2
10/29791 <60 24 46 048 23
03/19/92 <50 68 09 <05 11
06/12/92 <50 <03 <05 <05 <05
09/08/92 <50 <05 <05 <0.5 <05
10/26/92 <50 <05 <05 <05 <05
1/13/93 <50 <05 <035 <05 <05
MW-3
10/25/91 32 21 28 035 18
03/19/92 2,100 780 88 16 58
06/12/92 720 210 <2.5% 23 4.0
09/08/92 <50 53 <05 <05 <05
10/26/92 <50 0.6 <0.5 <05 <05
1/13/93 <50 11 <05 <05
RW-1
10/29/91 Not sampied—sheen
03/19/92 Not sampled—floating product
06/12/92 Not sampled—filoating product
09/08/92 Not sampled—floating product
10/23/92 Not sampled—floating product
1/13/93 Not sampled—fioating product
MCL: —_ 1 - 680 1,750
DWAL: — - 100 —_— -
Results in parts per billion (ppb).
TPHg  Total petroleum hydrocarbons as gasoline by EPA Method 5030/8015/8020.

B: benzene, T: toluene, E: ethylbenzene, X total xylenes isomers
Analyzed by BEPA Method 5030/8015 /8020.

Resuits reported below the laboratory detection limit.
Laboratory Raiscd Methods Reporting Limit (MRL) due to h:gh analyte concentration requiring sample dilution.
State Maximum Contaminant Level {October 1990).
State Drinking Water Action Level (October 1990).

BTIEX:
<:

*
MCL:
DWAL:




RAP for Interim Soil and Groundwater Remediation
ARCO Station 2035, Albany, California

Working To Restore Nature

March 3, 1993
69036.06

TABLE 8
CUMULATIVE RESULTS OF LABORATORY ANALYSES OF WATER SAMPLES - TPHg and BTEX
ARCO Station 2035
Albany, California
(Page 2 of 2)
WELL
DATE TPHg B T E X
MW-4
1/13/93 <50 <05 13 <05 16
MW-5
1/13/93 <50 <05 <05 <05 <05
MW-6
1/13/93 <50 <05 <05 <05 <05
MCL: — 1 - 680 1,750
DWAL: — —_— 100 - —
Resuits in parts per billion (ppb).
TPHg  Total petroleum hydrocarbons as gasoline by EPA Method 5030/8015/8020.

B: benzene, T: toluene, E: ethylbenzene, X: total xylenes isomers

BTEX:
<:

.
MCL:
DWAL:

Analyzed by EPA Method 5030/8015/8020.

Results reported below the laboratory detection kimit.
Laboratory Raised Methods Reporting Limit (MRL) due to high analyte concentration requiring sampie dilution.
State Maximum Contaminant Levei (October 1990).
State Drinking Water Action Level (October 1990).
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RAP for Interim Soil and Groundwater Remediation March 3, 1993
ARCO Station 2035, Albany, California 69036.06

TABLE ¢
CUMULATIVE RESULTS OF LABORATORY ANALYSES OF WATER SAMPLES
- TPHd, TOG, VOC, SVOC, PCB and Metais

ARCO Station 2035
Albany, California
{Page 1of 1}

WELL
DATE TPHd TOG VQOC SVOC PCB <d Cr Pb Ni Zn
MW-3
10/29/91 NA «5000 ND* NA NA <10 <10 <5 <50 45
03/19/92 NA NA NA NA NA NA NA NA NA NA
06/12/92 NA NA NA NA NA NA NA NA NA NA
09/08/92 NA NA NA NA NA NA NA NA NA NA
10/26/92 <50 600 ND* NA NA NA NA NA NA NA
12/01/92 NA NA NA ND* ND* NA NA NA NA NA
1/13/93 <50 11°/078° <05 NA NA NA NA NA NA NA
MCL: — —_ - - —_ 10 50 50 —_ —_

TPHd:  Total petroleum hydrocarbons as diescl by EPA Method 3510/California DHS LUFT Method.
TOG: Total oil and grease by Standard Mcthod 5520 B&F or 5520 C&F.
VOC:  Volatilc organic compounds by EPA Method 624.

SVOC: Semivolatile organic compounds by EPA Method 3510/8270.

Polychlorinated biphenyls by EPA Method 3510/8080.

Cadmium by EPA Method 200.7.

Chromium by EPA Method 200.7.

Nickel by EPA Method 200.7.

Zinc by EPA Method 200.7.

Lead by EPA Method 3010

Not analyzed.

Results reported below the laboratory detection limit

Not detected; detection limit varied according to analyte.

All 37 compounds were nondetectable except for toluene (3.0 pph).

All 41 compounds analyzed were nondetectable.

All 34 compounds analyzed were nondetectable.

All 7 compounds anatyzed were nondetectable.

Total oil and grease by Standard Method 5520F.

Total oil and grease by Standard Method 5520C.

State Maximum Contaminant Level (October 1990).

= o

l Results in parts per billion (ppb).
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RAP for Interim Soil and Groundwater Remediation March 3, 1993
ARCO Station 2035, Albany, California 69036.06
TABLE 10
APPROXIMATE CUMULATIVE PRODUCT RECOVERED
ARCO Station 2035
Albany, California
(Page 1 0f 1)
Well Product Thickness Product Recovered
Date (fect) {gallons)
YEAR: 1992
RW-1
01/29/92 335 50
02/28/92 2.58 38
03/12/92 128 2.0
03/25/92 091 05
05/29/92 0.23 03
06/08/92 0.60 0.5
06/30/92 0.15 025
07/23/92 027 05
08/05/92 045 .25
08/17/92 050 05
09/10/92 0.75 05
09/22/92 0.80 12
10/06/92 0.65 10
10/21/92 0.50 1.0
11/04/92 0.48 15
11/17/92 0.40 0.75
12/02/92 041 0.75
12/17/92 039 10
12/29/92 053 10
1992 TOTAL: 2230

Product measured and bailed by RESNA personnel.




APPENDIX A
GROUNDWATER MONITORING WELL BORING LOGS: MW-1, MW-2, MW-3
RECOVERY WELL RW-1 BORING LOGS
[PLATES A-1 TO A-§]



Depth of boring: 31-1/2 feet Diameter of boring: 13 inches  Date drilled:___10/14/91

Well depth: 30 feet Material type: _ Sch 40 PVC Casing diameter: 4 inches
Screen interval: 15 to 30 feet Slot size: 0.020—inch

Drilling Company: Exceltech Drilling Driller: Don and Kenny

Method Used: Hollow—Stem Auger Field Geologist: Rob Campbeli

Signature of Registered Professlonolﬁm

Registration No.: RCE 044600 State: ca

-..
<

723

[P}

DeptH >ample | = Uscs o Well
p NG. Eg P.I.D. Code Cescription Const.
0 Paved.

] Asphalt {3 inches) and baserock {9 inches). AARNAS

CH Silty clay with gravel, black, moist, high plasticity, very v g

-2 4 0.5 stiff to haord. KARNRA

v v

v Vi 7 A

i — 1 v

- 4 CL Sandy clay, brown, moeist, low to medium plasticity, thrd;PVv Vvv
obvicus product odar. pvl p

i

L 6 4 5_ 15 v v
S 6 30 3232 7VV U'V‘G‘

F v WV @A

= v

L8 4 Iron oxide mottling. vvv vvv
R~y ¥ A

v v

TR TARY

v v

AR

v

AR

v

vV

(10/29/91).

Coler change to light gray mottled with brown, lower

ml
|
o
I =
D
|«
" | 3
2944

. 20 - Silty gravel, hrown—orgnge, wet, dense; layer ~3 inches

v GM i
NR e thick.

Clayey sand, light gray mottied with orange—brown, moist f
to wet, dense. I
NR = No reading. (Section continues downward)

R,SHA LOG OF BORING B—-9/MW-—1 PLATE
Waorking to Restore Nature 103 FCSOG nShFj’gg?o ZA%E;iue A—1
PROJECT: 69036.06 _ Albany, California

- 10
. 12
plasticity.
- 14 - .
19 T sC Clayey sand, orange—brown, damp, very dense.
35
161 5~16 50| NR
- 18 4 .
Encountered water 10/14/91.




f Sample | & Uscs .
Depth No. g P...D. Code Description
l SC Clayey sand, light gray maottled with orange-brown,
moist to wet, dense.
24 —
ETQ Alternating seams of wet and moist.
- 26— S—26 jgal 3
26— S 10 NR
Smoother driliing at 29 feet.
—30 — g CL Silty clay, gray, damp, medium plasticity, very stiff.
R
—32 Total depth = 31—-1/2 feet.
NR = No reading.

RISNA

LOG OF BORING B—9/MW-1

ARCO Station 2035
1001 San Pablo Avenue

PROJECT 69036.06

L 40
L 4p |
44—
L 46
48
* 50
* Warking to Restore Nature
I

Albany, California

PLATE
A—2




Depth of boring: 33 feet Diameter of boring: 10 inches  Date drilled:_ 10/16/91
Well depth: 29 feet Material type: Sch 40 PVC Casing diameter; 4 inches
Screen interval: 20 to 28 feet Slot size: 0.020—inch

Drilling Company: Exceltech Drilling Driller; Don and Kenny

Method Used:

Hollow—Siem Auger

Field Geologist: Steve Strausz

Signature of Registered Profession%

{Section continues downward)

RISNA

Working to Restore Nature

LOG OF BORING B-10/MW-2

ARCO Station 2035
1001 San Pablo Avenue

PROJECT: 69036.06

. Registration No.: RCE 044600 Stater  CA
L)
I Sample| = USCSs L Well
n
Depth NG, £ PLD. | v2de Descriptio Const.
Asphalt surface.
- 0 - L Asphalt (Z Inches) and basereck (6_inches). ] -
CL Siity clay, derk brown, damp, medium plasticity, stiff. o [e
v vV
L 2 S b
l Color change to lighter gray ct 3 feet. RARENA
v v
P = V9
il v v
Very stiff. o] v
S_S 5 18 11 8 F < TR
. B v v
. - 6 %g GM Silty gravel with minor clay, fine gravel, dark blue—gray, [ ¥ F.¥
damp, very dense; noticeable product cder. Pyl
v v
7 vV 9
l -8 I Smocth drifling at 8 feet. TV Fd
CL Sandy clay, gray, damp tc moist, medium plasticity, AARNAA
0 hard; minor fine gravel; noticecbie product odor. v v
- — 9 7 v &
5—10. 73.4 vi |v
]g ; (10/29/91). :v: :v:
- 124 ' T Rougher drilling at 72 feetl. mERL
§—13 ;é 274 GP Sandy grovel with clay, brown, moist, dense; obvious AN
product odor. v v
L 14 i 30 - X A A
| SC Clayey sand, gray, moist, very dense. v v
7 ML Clayey silt, light brown, very maist, medium plasticity, ol o
S—15. 11 31.9 very stiff; noticeable preduct odor. A A
- 16 5 12 A
F v WA
v v
- 18_
= 20_ 8
ST20- 9 1p| 23 |V Encountered water 10/16/91.
17 SM Silty sand, fine—grained, light gray, wet, dense.

Albany, California

PLATE
A—3




Sample | = USCS . Well
Depth e
P No. g P.1.D. Code Description const.
SM Sitty sand, fine—grained, light gray, wet, dense.
-22 4
o4 :
22 -
S—25.5kM 34| NR — i
— 26— 35 SW Gravelly sand with silt, rusty—brown, wet, very dense. i
—28 — i
Smoother drilling ot 28 feet. B
CcL Silty clay, light gray—brown, moist, medium plasticity, =
hard.
—30 — 9
S-30.5 17 NR
29
e Tog 161 With some gravelly sand interbedded.
Total depth = 33 feet.
34 NR = No reading.
40 |
— 42 —
- 44 —
L 48
50
LOG OF BORING B-—-10/MW-2 PLATE
= ARCO Station 2035 A—4
W@a'ﬂrmg to Restore Nature 1001 San Pablo Avenue
PROJECT 69036.06 Albany, California




Depth of bering: 34—1/2 feet Diameter of boring: 10 inches  Date drilied:_ 10/16/91
Well depth: _ 32—1/2 feet Material type: _ Sch 40 PVC Casing diameter; 4 inches

Screen interval: 12—1/2 to 32—1/2 feet Slot size: 0.020—inch
Drilling Company: Exceltech Drilling Driller: Don and Kenny
Method Used: Hollow—Stem Auger Field Geclogist: Rob Campbell

Signature of Registered Professionolqu—gm
Reqistration No.: RCE 044600 State:  CA

142]
NeptH 2ample | 2 USCS . Well
p No. a% ~.1.D Code Description Const.
0 Asphalt surfoce.
3 Asphalt {3 inches) and baserock (9 inches). KARNAA
I — v
CcH Silty clay, black, moist, high plasticity, stiff to very stiff; P59
-2 noticeable preduct odor. e b
;"VV VVV
v 7
L4 ?VV VVV
F v
b— —_ v
3 CL Siity clay with some gravel, brown with green mottling, ¥ P
F &4 S-6 113 N moist, low to medium plosticity, very stiff, noticeabley | o
4 product odor. LY
v v
F <) ¥ ¥
- 8 v v
F 9 TR
v v
7 7 ¥ 9
v 7
- 10 A i 6 i
110 B NR [y
> 10 Ad (10/29/92).
L 12 4 = ML Clayey silt with medium—gragined sand, brown with green
mottling, moist, medium plasticity, very stiff,
noticeable product odor.
L 14 4
g | sC Clayey sand, gray with orange mottling, damp, medium |
- 164516 10 NR dense, noticeable product odor.
- 18—.
— 20 = 8
S—271 fad 11| NR
23 : (Section continues downward)
NR = Nao reading.
S =aANE LOG OF BORING B—11/MW-3 PLATE
Sasorvra
> ARCO Station 2035
Waorlk —
oriing to Restore Nature 1001 San Pablo Avenue A—=35
PROJECT: 63036.06 Albany, California




[ 7]
Jep’rhsqh'rg?le g P.1.D. 'éigg Description C‘grfgi
= .
sC Clgyey sand, gray with orange mottling, damp, medium 2
dense, noticeable product odor, i
~22 — i
__V__ Encountered water 10/15/91. -
| oa = -
i 7 .
Lo 4 S— 8 L
26— 5—126 13 NR .
—30 4 5~30 21| NR -
26 GM Silty gravel, brown, wet, dense.
17
32 - 11
B s_3zo5}19 CL Minor interbedded silty clay, light brown, very moist,
’ 28 medium plasticity.
29 Sandy gravel with silt, fine sand to fine gravel, brown,

wet, very dense.

Total depth = 34—1/2 feet.
3¢, NR = No reading.
L 40 -
.—48_
L 48
— 30 —
- JOJ | LOG OF BORING B—11/MW-3 PLATE
\ ¥/ J A/ a ARCO Station 2035 A—6
Working to Restore Nature 1001 San Pablo Avenue
PROJECT 69036.06 Albcny, California




Depth of boring: 30-1/2 feet Diameter of boring:_13 inches  Date drilled:__10/15/91

Well depth: 29 feet Material type: _ Sch 80 PVC Casing digmeter: 6 inches
Screen interval: 11 to 26 feet Slot size: 0.020-inch

Drilling Company: Exceltech Drilling Driller: Don and Kenny

Method Used: Hollow—Stem Auger Field Geoiogist: Rob Campbell

Signoture of Registered ProfessionabcAa—r a5 wwm—_

Registration No.: RCE 044600 State:  CA

7
DeptH Sample| 2 USCs - Well
p No. £ P.1.D Code Description Const.
q Paved area.
I Asphait {3 inches) and baserock (9 inches). o b
_CH Silty clay, black, moist, high plasticity; obvicus product rvv a-vv
- 2 odor, abundant organics. AR
v v
F v AR
v v
L4 PID alarm at 4 feet. N
P ¥ 9
- — v v
7 , . . ;
15 CL Siity clay, dark gray mottled with green, meist, medium e ]
~ 6 9 S—6 5681 -~ ] : =
20 plasticity, hard; obvious product odaor. a -
L 8 4 Gradationa! celor change from gray to brown.
L 10 11 -
11 v (10/29/91)
Sy 11 * =ML Gravelly silt, brown mottled with green, damp, low
L 12 4 plasticity, very stiff; obvious product odor.
Large caliche clasts.
14
12? | sC Clayey sand with some gravel, brown mottled with orong_e;f
- 164 S—186 T " damp, dense; noticeable product odor. ;
- 18 -
g Encountered water at 19 feet (10/15/91).
50 4 - Increasing sand.
gg SM Silty sand with gravel, brown, damp, very dense.
S-21 0
45 (Section continues downward)
#Hydrocarbon vapors overloaded OVM.
EASSAR A LOG OF BORING B-8/RW-1 PLATE
LV / J AJ :
Working to Restore Nature ARCO Station 2035 —
g 1001 San Pablo Avenue A—7
PROJECT: 69036.06 Albany, California




Sampie | % USCS .

Depth> " &|P1D cods Description C\gglslt

[sa]

SM Silty sand with gravel, brown, damp, very dense,

_88_

11
- 26 S-26 122 10

CL Sitty clay, gray with brown streaks, damp to moist,
medium, plasticity, hard; noticeable product odor.

30 SM Silty sand with gravei, brown, damp to wet, very

30 — $—30 5o © dense, no odor.
Total depth = 30-1/2 feet.
— 35—
40 —
_48_
_46_
48
L350 ]
Eaganms LOG OF BORING B-8/RW-1 PLATE
Femsavra ARCO Sigtion 203 | A_g
g to Reslore Mature 1001 San Pablo Avenue

PROJECT 69036.06 Albany, California




APPENDIX B
VAPOR EXTRACTION WELL BORING LOGS: VW-1 TO VW-6
[PLATES B-1 TO B-6]




Depth of boring: 18—1/2 feet Diameter of boring: 10 inches Date drilled: 08/20/92
17 feet

Weil depth:

Drilling Company:
Method Used:

Screen interval:

5 to 17 feet Slot size: 0.100—inch

Material type: _ Sch 40 PVC  Casing diameter; 4 inches

Bayland Drilling Driller: Frank and Jeohn

Hollow—Stem Auger

Field Geologist: Barbara Sieminski

Signature of Registersed Professicnal
Registration No.:RCE 044800 State: CA

[
DeptH Sample| 2 USCS T Well
P No. § P.1.D. Code Description Const.
Concrete.
- 0 Concrete (7 inches). v
- GP_ | Sandy _gravel, gray,_damp, dense: paserock. _vv "v“
CH Siity clay, dark brewn, damp, high plasticity, soft; productyr v p
L2 - 146 cdor. Y
v v
— —7 v
CL. Sandy clay, trace fine gravei, brown, damp, medium i
- 4 plasticity, very stiff; product oder.
o | 700
9
L B 4
| sC Clayey sand with gravel, fine— to coarse—grained sand, |
- 1[)—S ‘0 5 576 dark gray, damp, loose; obvious product odor.
) S CL Graveily clay with sand, brown mottled gray, moist, low
12 3 plasticity, stiff; product odor.
L 14 = . - . ; -
SC/ML Clayey sand, fine—grained, with clayey siit lenses, light
9 gray mottied orange, moist, medium dense;
6 5—15. n 59 noticeable product odor.
3 8
17, 274 12 With gravel, {ess clay, orange—brown.
- 18 26
Total Depth = 18—1/2 feet.
L 204

RESN

Werking to Restore Nature

I.LOG OF BORING B—14/VW—1

ARCO Station 2035
1001 San Pablo Avenue

]
IU]
&
n

PROJECT

63036.06

Albany, California

PLATE

B—-1




Depth of boring:17—1/2 feet Diameter of boring: 10 inches Date drilled: 08/19/92
Well depth: 17 feet Material type:_ Sch 40 PVC Casing diameter: 4 inches

Screen interval: 5 to 17 feet Slot size: 0.100—inch

Drilling Company: Boyiand Drilling Driller: Frank and Robert

Method Used: Hollow—Stem Auger Field Geologist: Barbara Sieminski

Signature of Registered Professionalgmm

Registration No.:RCE 044600 State:  caA

USCS o4 Well
I Code Description

J
[0]
o)
=
=
w
[e]
3
-0
D
Blows
e
]

Asphali—covered surface.

- O Asphall (4 Inchesy. T
| GP Sandy gravel, brown, damp, dense: baserock. __7VV VVV
CL/CH Silty clay, black, damp, medium to high plasticity, stiff; b o
-2 product odor. LY
v
- cL Silty clay with sand and fine gravel, brown mottled groy,
-4 damp, medium plasticity, very stiff; product odor.

8
10 sC Clayey sand, fine— to coarse—grained, grayish— brown
152 moist, medium dense; product odor.

- 1095-10 7 726 ML Graveily silt with sand, brown, moist, low piosticity, very

—
—_

stiff; obviocus product odor.

o

Color change to brown mottled oronge, damp.

I
N
|
1
I
&}
~ aEw

610
SC/ML Clayey sand, fine—grained, with sandy silt lenses, greenisht

brown, moist, dense;, precduct odor.

14 -

[ N

65

T
o))
i

g4

Increasing sand, grayish—brown.

i

—

[8)]
M-—-‘—*l\)—‘\]l\)m\

E (e B 1l

18 -] ' Total depth = 17-1/2 feet.

L 20 4

S-5.5ma g | 364
- 61 12
- 8 —

S-8.5 522

FE’" LOG OF BORING B-15/VW—-2 | PLATE
A,

ARCO Station 2035
Working to Restore Nature 1001 San Pablo Avenue B—2

J Prouect 69036.06 Albany, California




Depth of boring: 15-1/2 feet Diameter of bering: 10 inches Date drilled:_ 08/19/92

Well depth: _ 9—1/2 feet Material fype:  Sch 40 PVC Casing diameter; 4 inches
Screen interval: _ 4-1/2 to 9-1/2 feet Slot size: 0.100—inch

Drilling Company: Bayland Drilling Drilter: Frank and Robert

Method Used: Hollow—Stem Auger Field Geologist: Barbara Sieminski

Signature of Registered Professionakeo~rilS S rrrpe—sr——

Registration No.;RCE 044800 State:  CA

7
Sample| ¥ USCs togr Well
Depth No. E? P.I1.D. Code Description Const.
Asphali—covered surface.
- 05 Asphalt {4 inches). - -
GP Sandy gravel, gray, damp, dense: bcserock. A
Vv V¥ ¥
LD — 4 v
CL Sandy clay, brown, meist, medium plasticity, very soft; [ ol
product odor. v o
-4 1 i ﬁ
8—4.SB 1 74 G
1
L & -
I B S
H v
1
L 104 S—?Oﬁ i 142 |/SM Silty sand, fine—grained, dark gray, wet, very toose; pro—
2 duct odor.
12 -
| Some gravel.
- 14 2 CL Siity clay with sand, light gray mattled orange, damp to
5—-14. 3 7.7 meist, low plasticity, firm.
4
L 16 Total depth = 15-1/2 feet,
- 18 -
- 20
F;gu‘ LOG OF BORING B—16/VW—3 | PLATE
Wn’ﬁ-ﬁ."&?'.‘ ARCO Statien 2035
oriing (o Restore Nature 1001 San Pablo Avenue B—3
PROJECT 69036.06 Albany, California




Depth of boring:18—1/2 feet Diameter of boring: 10 inches Date drilled:_ 08/20/92

Well depth: 17 feet Material type: _Sch 40 PVC Casing diameter; 4 inches
Screen interval: S to 17 feet Slot size: 0.100—inch

Drilling Company: Bayland Drilling Driller: Frank and John

Method Used: Hollow—Stem Auger Field Geologist: Barbara Sieminski

Signature of Registered Professionqlgim

Registration No.:RCE 044600 State:  CA

?

L)
Sample| # USCS . Well
DeptH No. £ P.I1.D. Code Description Const.
Concrete.
- 0 7 Concrete (7 inches). v
GP Sandy gravel, brown, domp, dense: baserpck. o o
CH Siity clay, dark brown, damp, high plasticity, firm. Fel Y
-2 vVl P
v v
e ‘. " —F v b
CL Sandy clay, brown, damp, medium plasticity, very stff; i
F o4 - obvious product odor.
5-5.5 5 592 increasing sand, with fine gravel, grayish—brown.
g - 10
14
I
L g5 4 |
|
1[ SC Clayey sand, fine—grained, gray, damp to maist, medium |
- 10+ 5 dense; preoduct odor.
5—10. 5 BH4
3]
L 12 5 CL Gravelly clay with sand, brown mottled gray, moist, low
plasticity, stiff; product odor.
- 14 — n - . : -
SC/ML Cleyey sand, fine—grained, with clayey silt lenses, light
6 gray mottled orange, moist, medium dense; notice~
. 5—15. 8 80 able product odor.
- 10
5—17. 118 225 Less clay, with gravel, orange—brown.
18 30
Total depth = 18—1/2 feet.
L 20 4
= u. LOG OF BORING B—17/VW—4 | PLATE
ARCO Station 2035
Worling 1o Restore ore Natare 1001 San Pablo Avenue B—4
PROJECT 69036.06 Albcny, California




Depth of boring:16—1/2 feet Diameter of boring: 10 inches Date drilled:_ 08/21/92
Well depth: _ 14—1/2 feet Material type: Sch 40 PVC Casing diameter; 4 inches

Screen interval; _ 4—1/2 to 14-1/2 feet Slot size: 0.100—inch
Drilling Company: _ Bayland Drilling Driller: Frank and John

Method Used: Hoilow—Stem Auger Field Geologist: Barbara Sieminski

Signature of Registered Frofessiona%

Registration No.:RCE 044600 State: CaA

USCS

Sample
Deptt 77| Code

No. Description

Blows
O
[w]

I o
CL Sandy clay, brown, damp, medium plasticity, stiff. —h

5-55 12 39 dense.

Increasing sand.
5—10.5 10 143

8 CL Gravelly ciay with sond, grayish—brown, damp to moist,
L 124 low plasticity, very stiff; preduct odor.

18
5~15. 17| B96 Clayey sand with gravel, fine—grained sand, light gray

- 167 18 SC mottled orange, moist, medium dense; preduct odor.

Total depth = 16—1/2 feet.

18 7

20

Al LOG OF BORING B—18/VW-5 PLATE
LANASVE A ARCO Station 2035

Working to Restore Nature 1001 San Pablo Avenue | B—5
PROJECT 69036.06 Albany, California

Asphalt—covered surface.
- O Asphalt (4 inches).
GP Sandy_gravel, gray, damp, dense: baserock.
CL/CH Silty clay, dark brown, damp, medium to high plasticity,
L2 firm,
. GC Cloyey gravel with sand, grayish—brown, damp, medium
|




Depth of boring: 16—1/2 feet Diameter of boring: 10 inches Date drilled:_08/21/92
Well depth:_ 12-1/2 feet Material type:_ Sch 40 PVC Casing diameter: 4 inches

Screen interval: 5 to 12—1/2 feet Slot size: 0.100—inch
Drilling Company: Bayland Brilling Driller: Frank and John
Method Used: Hollow—Stem Auger Field Geologisf: Barbarg Sieminski

Signature of Registered Professiono%

Registration No.:RCE 044600 State:  ca

|7
Sample| 2 Uscs Tt Well
Depth >OPIe| SIP.LD. | code Description Const.
Aspholi—cevered surface.
- O Asphalt {4 inches). v v
GP Sandy grovel, graoy, damp, dense: baserock. ’v" VVV
CL/CH Silty clay, black, damp, medium to high plasticity, stiff; pv F+
L 2 product odor. bl b
v v
f~— . - — —y V| vV
CL Silty clay, brownish—gray, moist, medium piasticity, very i i
o4 stiff; noticecbie product odor. oo Bl
& Color change to brown.
i _5—5.5 121 43 : : :
& 21 GC Clayey gravel with sand, groyish—brown, moist, dense;
noticeable product odor.
- 8 — ; . ;
CL Silty clay, trace fine gravel, brown, damp, medium plas—
ticity, stiff.
- 101 3 .
S—10. 5 o With clayey sand lenses.
9 v
12
Y
SC/CL Clayey sand, fine—grained, with sandy clay lenses, brown,
- 14 wet, medium dense.
S—-15 S S6
- 5
- 16 ]
Total depth = 16-1/2 feet.
L 18 -
L 20 4

¥ /S J A/ a ARCO Station 2035

,.MA LOG OF BORING B—-19/VW-6 PLATE

Working to Restore Nature 1001 San Pablo Avenue B—6

PROJECT

£9036.06 Albany, California




APPENDIX C
MANUFACTURER’S SPECIFICATIONS FOR
VAPOR-PHASE ACTIVATED CARBON




l Quality Certified

IJESCRIFTION QUALITY

; CERTIFIED
Westates' VOCarb™ actvatea carbon
the premier activated carbon for The manufacturing
ir purfication appiicavons. VOCarb process for activated
actvated carbon’s high retentivity carbons is a procedure
suits in VOC adsorption capacities with many variables
s much as 40% greater than coal that require strict qualty
Dased activated carbons. This high control. \Westates main-
=rentivity combined with excep- 1ains a modern ASTM
[onal hardness makes VOCard quaiity conirol [abora-
Ictivated carbon the best chorce tory to certify that
for most vapor phase adsorption Westates products
lelicaticns. meet ar exceed the
required specifications.
l. SAFETY
RESSURE DROP Under certain condi-
50 ; i tions, some chemical
. asl 1 1] | [ T T 4 compounds mav
T oaob 1 1 | | J 4 oxidize, decompose.,
g .1 [ [ i1 [/ or polvmerize in the
l ot L A presence of acuvated
. [T A carbon. This could
E sol L 1 1 AL 1 result in temperature
"R AN C increases sufficient tc
l 1_.0 4 IR cause ignition. As 3
Y oosb | T T O] ; result. particular care
= oo "1 [ [ T T 7 T7 must be taken with
l 0 10 20 30 40 50 60 70 80 90 100 compounds having
SUPERFICIAL VELOCITY (fem) - peroxide-forming
tendencies,
!PEC!FICATIONS APPLICATIONS
ize (U.5. Sieve) Ax8 * VOC Adsorption Tanks
Cocenut Shet
i¥€ Typical 65 * Industrial Air Cleaners
etentivity - Tvpical 39 » HVAC Adsorprion Fiiters
Pore Volume - Tvpica: >3 cCigm
..Arface AreaBET|Mn 250 mg * Odor Control Systems
sh Max. Z « Clean Room Arr Purifiers
Hardness Min. 97 o

* VOC Vapor Capture Sysiems

(]

Qisture \ax
ean Particle Diameter 3.4mm

i;:parent Density - Tvpical =8 agmicc

!brasion Min. 98

29 ihift3

VOCarb

AIir Purification Carbon

Wesrtates VOCarb at 2. 2 Kx mag

WESTATES CAPABILITIES

Westates manufactures, regenerates
and tests actvated carben in our
own facilities, in addition to selecting
carbon from other sources. The com-
pany has more than 20 years expe-
nence in the design of activated
carbon adsorpuion svsiems. Our
technical staff crovides expert guid-
ance n sefecting the spprepriate
systemn for your needs. Our in-house
laporatory is fullv equioped 1o pro-
vide complete guality control and a
continuing analysis of vour carbon

10 maintain maximum adsorption
efficiency.

All information presemtea here 15 believed to be
reltabte and in accorgance witn accepred engr-
neering pracrice. However, \Westates makes no
warranties as to the compieteness of the informa-
tion. Users shouid evakuate tne surtabiiity of each
product to their own particular apptication. In no
case will Westates be hable for any special, ingi-
rect, or consequential damages anising from the
sale, resale, or msuse of its proguers.

P asraayn

*I*W”‘\
w‘*‘*"‘*g ctares ACTIVATED

carbon (JCARBON
:‘E NE ? SYSTEMS
N

WESTATES CARBOMN, INC.
2130 Leo Ave., Las Angeses. CA 30040

FHONE: (213} 722-7500
FAX" {211 777.A207 TUX 91M-371.7368



EASY TO INSTALL

VENT-SCRUB™ adsorbers are
designed for fast and easy installa-
tion ¢n any hard, flat surface. Place
the urit as close to the vapor source
as possible. The only hardware
needed is properly sized pige or
ducting—rigid or fiexible —for con-
nectcn to the inietfoutlet ports. For
outdcor use, a rain guard may be
neeged to protect VENT-SCRUB'S™
exnaust.

Air Purification System

A

Seras Connecton
for ionger contact

Parallet Connection
for higher flows

SAFETY

Under certain conditions, some
chem:cal compounds may oxidize,
deccmoose, of polymernze in the
presence of activated carbon. This
could result in temperature iNcreases
sufficient to cause ignition. As 3
result particular care must be taken
with compounds having peroxide-~
farming tendencies.

. PRESSURE DROP

C pt— 3" -~ o
OUTLET | 16" == | INLET
FINPT \l MANHOLE | | FNPT
s
T
VENT-SCRUB
1200 - 63 1/4"
2000 - 86 172"
3)
QUTLET
T PPt
5"
I A / i
. FDRK LIFT
3/4"DRAIN  CHANNEL
SPECIFICATIONS

20 {
vsc-zocw/
§ 5
: //
£ 12
g
o /
o . //‘/sc-moo
2 VSC-2 o/ 4" INLET,
[
>
g .l i !.
TS /2 d
VsC-1200
0
0 100 200 300 400 500

EMY O CA A

Flow* cfm [max)
Pressure psig "max|
Vacuum {in H!
Temperature c2g £ {maxj

Carbon Fill Volume jcu. 1}

Cross Section sqg. ft.}
Shipping Weight (Ibs.)

CORROSION RESISTANCE

The combination of acuvated carbon
and many VOC' can cause severe
corrosive or efectrolytic camage

to metals, even stainless steel.
VENT-SCRUB™ adsorbers are
designed to prevent these effects

in normal service.

DIMENSIONS

Modet No, A gl CiD
VSC-1200-2 63-ids 20| 7 INA
V3C-1200-4 63-174" 4 NAL
VSC-2000-4 Uoge-lizr 3 INIAL S
VSC-2000-4V | 86-1/Z" " [NAL <7
MATERIALS OF
CONSTRUCTION

Vessel:

Coated 12 ga. Carbor: steel
7 ga. Top/Bezom
External Coaung:
Powder Ccat Ename!
Internal Coaung:
Fusion Bonded Epoxy

Piping: PVC
VSC-1200 VSC-2000

500 500
12 12

[ 5 *k
120 120
33 65
2.5 125
1600 2500

*Note: actual design snould be based on superficial bea velocity (shv) as requirea for

specfic contammnants.
=~ ySC-2000-4 B [in Hg)

V5C-2000-4V 15 [in Hat

All information presented here is believed
to tie reliable and In accordance with
accepted engineennc Dractce. However,
Westates makes no \warranties as ro the
comgoteteness of the nfarmabon. Users
shouid evaluate the suitability of each
product to their own oarticular applica-
tion. In no case will \\'estates be habfe
for any special, indrrect. ar conseguential
damages arising from (ne sake, resale, or

R N N s e e e ]

TE

IVATED
TE RBON
TEMS

&

=2

WESTATES CARBON, INC.
2130 Leo Ave.. Los Angeies, CA 0040

PHONE: (2]

31 722-7500

FAY- (21 FIRAINT TUA 9103712368



APPENDIX D
MANUFACTURER’S SPECIFICATIONS FOR
GROUNDWATER DEPRESSION PUMP



[EULSE[QUMP

I Solo™ Controllerless Remediation Pump

Revolutionary pump eliminates controllers, for the
simplest system ever to specify, install, and operate.

OPTIMUM PERFORMANCE—WITH NO CONTROLLERS!

Solo™ is going is going to change the way you think about ground
water cleanup. One of the earliest users, a major east coast remediation
contractor, says it is “the simplest pump available at this time”.

Solo (patent pending) is an intelligent high-rate pneumatic
displacement pump for total fluids applications. It runs itself, with an
internal float system and a magnetic “brain” cartridge. The brain—
about the size of a roll of Life Savers®” —senses liquid level in the pump
without liquid contact, turning the air supply on when the pump is
full, and turning it off as soon as the pump empties.

EASY SET-UP, AUTO-OPTIMIZING

With its built-in brain, Solo doesn't require air cycle or on-off level
control at the wellhead, greatly simplifying system design. All you need
above the well cap is a compact, inexpensive air filter/pressure control.

Solo is easier to install than other pumps. You don't have to connect
controllers or set timing cycles. And system specification is less
complex—just run air to each well, drop in Solo and walk away.

Continued operation is truly hands-off. Solo constantly reacts to
changes in well recovery rate, so it's always pumping at the highest rate
possible. It also shuts down automatically if water in the well drops
below the pumping level.

EFFICIENT, TROUBLE-FREE OPERATION

Because cycling is controlled at the pump, Solo is either refilling or
discharging 100% of the time. There's no waiting between active phases
of the cycle for the entire length of air supply tubing to re-pressurize.

This operating efficiency enables Solo to deliver high purnping rates
while reducing air supply requirements.

The pumping mechanism in Solo uses the same high-clearance design
that has made Pulse Pump the standard for field performance without
clogging or breakdowns. The controller mechanism uses a magnetic
link to isolate it from pumped fluids, and is streamlined into a
removable cartridge to simplify service. All parts, including the brain
cartridge, are rated for at least 5,000,000 cycles and are field-replaceable

if necessary.

COST-EFFECTIVE CLEANUP

By eliminating controllers and delivering consistently superior
performance, Solo will significantly lower the cost of many cleanup
projects. And its simple installation and “hands-off” operation will
allow you to handle more jobs in less time.

36 / REMEDIATION

FLOW PERFORMANCE CURVES:

5.0
S .0 o 6,&00 GPO
a9 "
2 3.0
%‘ ~ Teeen,

2.0 P—] =
z T ———
g 10
= 0.0

0 20 40 60 8 100
PUMP DEPTH (feet)

DEPTH (fet); =-==se=e- 10 ft. Submergenca/0 psi_

2 ft. Submergence00 psi

On Pump Flow Curves: Fiow curves are for a pump
at the stated conditions, and will vary under other
conditions. Flow rate wili also be affected by discharge
and air tube sizes and run length. QED's technical
seqvice department will check your discharge and ait
system design and seiect pump and control equipment
to meet your requirements.

CHEMICAL COMPATIBILITY CHART:

S.S/TEFLON/
NYLON

QED GROUNDWATER SPECIALISTS




i CULSEPUMP

SPECIFICATIONS:
PUMP MIN. WHLID. FUMPQOD LENGTH PUMFVOL. WT.
MODELNO.  MATERIAL {inches) (inches}  ({inches) {mi) {lbs) FITTING SIZE (inches} & MATERIAL
SP4000  S.5./Teflon/ 4 3.00 48 2000 14 .25 - 75 (four sizes)
Nylon 5.S. Barb & Clamp
# T
TUBING/HOSE PACKAGES:
LENGTH PUMP* PUMP* FUMP* BRAIN"
MODEL NO. (feet) TYPE DISCHARGE AIR SUFFLY EXHALST EXHAUST
.spst 25 Hose .63 Flexible 25 Flexible .50 Nylon .25 Nylon
SF25T 25 Tubing .75 Nylon .38 Nylon .50 Nylon .25 Nylon
SP50H 50 Hose .63 Flexible .25 Flexible .50 Nylon .25 Nylon
SP50T 50 Tubing .75 Nylon .38 Nylon .50 Nylon .25 Nylon
SP100H 100 Hose .63 Flexible .25 Flexible .50 Nylon .25 Nylon
SP100T 100 Tubing .75 Nylon .38 Nylon S0Nylon .25 Nylon

Note: All-nylon tubing is more economical. Flexible hose allows easier coiling for depth adjustment and portabiiity.
* Dimensions in inches

SOLO PUMP PACKAGES:

NO PULSE SENDER, NO LEVEL MATE,
' NO EXHAUST VALVE

MODEL NO. WELL DIAM (inches) CAP ACCEPTS
SP4000A 4 Hose
SP4000B 4 Tubing
SP4000C 6 Hose
SP4000D 6 Tubing
SP4000E 8 Hose
SP400CF 8 Tubing
Each package contains: Solo pump, well cap and fittings,
Filter/regulator with autodrain.
OPERATING REQUIREMENTS:
Minimum Depth of Liquid: 48" above
pump bottom
Recommended Air Pressure Not To Exceed:
100 psi
Recommended Air Flow Depending On
Pump Conditions: 2-4 SCFM

Besides the pump, each basic Soio package
Inciude a weil cap with attached filterreguiator and
a fiexir!s hose (shown) or tubing set.

MEM maAremiATarer SPECTALSTS

BRAIN EXHAUST
PUMP DISCHARGE

\-——— PUMP EXHAUST

—————————— PUMP AIR SUPFLY
————— TOP OF PUMF {48)

' BRAIN
\‘,—Itf)'
Fa
hii~t A ————————— TOP CHECK BALL
bl
FLOAT-UPPER
POSITION (42)
TURNS PUMP ON
=TIk
f.==Jf:
P
.
Ll ROA-LOWER
POSITION (6°)
TURNS PUMP OFF
e INLETCHECK BALL
S o BOTTOM OF PUMP (07)
INLET SCREEN

HOW IT WORKS

Controlierless Remediation Pump

In the intake cycle, the inlet check hall
allows liquid to enter the pump, while the top
check bail keeps it from coming back into the
pump from the distharge tubing. Rising liquid
carries the float to the upper position, where it
moves the actuetor rod up, signailing the brain
to allow air to enter the pump, beginning the
discharge cycle.

The gir preasure seats the inlet check bali
and forces the liguid in the pump inte the fill
tube and up the discharge line, unseating the
{op check ball with the upward force of the
discharging liquid.

As the liquid level falls in the pump, the fioat
drops down, eventually pulling the actuator
rod down, signalling the brain to shut off the
air supply. Then the entire cycle mpeats.

The Solo requires a minimum depth of 4.0
foet of Hquid, and shuts itself off when the
well liquid leved Is pumped down. The pump-
Ing action sutomatically begins ar=in when
the well has recharged.

REMEDIATION / 37




APPENDIX E
MANUFACTURER’S SPECIFICATIONS FOR
DIFFUSED AERATION TANK
AND
LIQUID-PHASE ACTIVATED CARBON
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“Specialists in Aeration and Mixing Equipment”

BREEZE™ vOC Stripping Vessel

The Aeromix BREEZE 1is designed as a compact, self-contained
aeration vessel and blower. The specially constructed vessel
incorporates baffles and our proven CYCLONE non-fouling stainless
steel diffusers,. The BREEZE is a revolutionary device for the
treatment and clean-up of contaminated groundwater, hazardous
wastes, and water supplies. The blower provides air to the
diffusers which bubble it into the liquid causing contaminates to
be stripped. This contained aeration and mixing action is ideal
for the removal and cleanup of volatile organic carbon (VOC} from
groundwater and other liquids.

A full 1line of BREEZE systems are available from AEROMIX and
AEROMIX Sales Engineers are ready to help you size a system for
your application.




*Spectalists in Aeration and Mixing Equipment”

AEROMIX SYSTEMS

BREEZE INFORMATION

AEROMIX SYSTEMS (NC.
2611 Nnrth Second Sireet « Minneanatis MN 85411-1833 LIS A+ 1.A0N-A79-3RT7 - (R12Y 571-8518 -« FAX (R12) 521-1455




2" FPT VENT CONNECTION

SEALED COVER

.-

BREEZE

Aerationy Strigping Tank

AEROMIX SYSTEMS. INC
: HLOWER —

e {REMOTE LOCATION}
SIDE VIEW
APPPRONIMATE TANK DIMENSIONS oL & J27H X 07w

APPRONIMATE CVERALL SIMENSIONS 40L X 47H X 26" (WITHOUT 3LOWER)

1.3 PVC AIR HEADER

TOF VIEW

AEROMIX SYSTEMS, INCORPORATED

2611 North Second Sireet
Minneapoils Minnesota 35411

. -y . i I .
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“Specialists in Aeration and Mixing Equipment”

BREEZE STRIPPING SYSTEM SPECIFICATION

A. General

Provide a total of __ ___ BREEZE stripping systems as
manufactured by AEROMIX SYSTEMS, INCORPORATED of Minneapolis,
Minnesota, Each system shall consist of a sealed polypropylene

baffled tank with air diffusers and air blower. The tank shall
incorporate inlet and outlet fittings to allow contaminated
water to be fed in, purified water to be drawn off, and wvented
gas to be discharged.

B. Tank Construction

1. The tank shail be constructed of high strength, heat resistant
polypropylene with a minimum 0.375" wall thickness. All joints
shall be welded and completely water tight.

2. An air tight sealed cover shall be provided constructed of
high strength, heat resistant polypropylene with a minimum 0.375"
wall thickness. Removable stainless steel bolts shall be
supplied to lock cover in sealed position. Cover shall be
capable of being completely removed for servicing.

3. Inner baffles shall be provided to direct the flow in a
tortuous path maximizing air to water contact. A total of
baffled sections shall be provided. Baffles shall be welded to
the inner tank walls and shall be constructed of high strength,
heat resistant polypropylene with a minimum 0.25" wall
thickness.

4. The overall tank configuration shall provide a nearly even
water level throughout all baffled sections in order to maximize
aeration and detention time. Units with different water level
sections will not be acceptable.

C. Tank Fittings

The tank shall be provided with at least one " PVC bulkhead
fitting (FPT) for each of the inlet, outlet, and vent gas.

AEROMIX SYSTEMS INC.

2811 KMlarth QarornA Qirent « MinmAannes e RAR) ZZ 440 4277 11Q A . 10NN 07O ALTT . (R12V B21.AR10 . EAY /BRI B0 9ALRR




D. Air Header

A minimum " diameter schedule 40 PVC air header shall be
supplied external to the aeration tank so it can be serviced and
accessed if necessary. Units with internal headers will not be
acceptable. Headers shall incorporate tees to feed air into the
diffusers in the aeration tank. A water and air tight seal shall
be provided as the header tee passes through the aeration tank
wall.

E. Air Diffusers

1. Each baffled section in the aeration tank shall incorporate
two CYCLONE stainless steel diffusers as manufactured by AEROMIX
SYSTEMS INCORPORATED. Each diffuser shall be designed to provide
wide band aeration. Air shall be released trough a series of
ports on the diffuser.

2. The diffuser shall be diamond shaped with a series of small
air outlet ports on the top of the diamond and a series of large
alr outlet ports on the lower portion of the diamond. The
diamond construction is c¢ritical to promote bubble shear and
rapid gas transfer into the ligquid.

3. The body of the diffuser shall be constructed of 304L
stainless steel. A heavy wall end cap shall be provided with an
integral 3/4" NPT male pipe connection equivalent to schedule 80

pipe.

4. A balancing orifice shall be provided as required within the
3/4" NPT male pipe connection to assure proper head loss and
uniform distribution of air throughout the system.

5. The diffuser shall be easily removable for replacement or
servicing by unscrewing it from -the air header.

F. Air Blower

A total of regenerative air blower(s) shall be provided.
Normal blower location is remote from the aeration tank. Each
blower shall be Hp, VAC, Hertz, Phase
and produce up to scfm at " of water head. Normal
motor is TEFC. Explosion proof motors can be supplied if
specified.



Quality Certified

JA-Carb.

Water Treatment Carbons

DESCRIPTION

Westates’ AQUA-CARB™ activated
carbons are high performance
adsorbants specifically designed

for water treatment. Manufactured
from unique high quaiity substrates,
AQUA-CARB activated carbons fea-
ture internal pore structures that are
ideally suited to remove organic
compounds from water. High
removal efficiency coupled with their
very low water soluble ash content
make AQUA-CARB activated carbons
the best value for your water treat-
ment needs.

e LA . - e
'. A - e I »
- T Ry

QUALITY
CERTIFIED

The process for manu-
facturing activated
carbons involves pro-
cedures with many
vanables that require
strict quality control.
Westates maintains a
modermn ASTM quality
centrol laboratory to
cernfy that Westates
products meet or
exceed all required
specifications,

SAFETY

Wet activated carbon
readity adsoros aimo-
spheric oxygen. Danger-
ously low oxygen levels
may exist in closed ves-
- Sels or poorly ventilated
storage areas. \Workers
should follow all appli-
cable state and federal
safety guidelines for
entering cxygen

ituminous Coal at 250x mag.

depleted areas.

lPEC!FlCATIONS CO-401 KP-401 CC-601 CC-401
Size (LS. Sieve) 8x30 - 12 x40 12x30
dine No. (Min] 900 850 1100 900
ardness No. (Min) g7 927 99 g9
Abrasion No. !Min| 76 76 99 99
| l:oisture fMax) 2% 2% 2% 2%
‘ ean Particle Diam. l.45mm 1.9mm I.Imm 1.2mm
Shape Granuie Pellet Granule Granule
h Water Extract 75 7.5 35 2.5
Eluble Phosphate ND* N.D. N.D. N.D.
h \aier Soluble) <.[% 1% 1% 1%
Apparent Density {g/cc) 49 49 52
{Ib/ft?) 305 305 305 32

{Refer to selection guide on reverse)

lJn-DE[EC!JDlE

Coconut Sheli at 2.2kx mag.

WESTATES CAPABILITIES

Westates has the facifities for manu-
facturng, regenerating and charac-
terizing activated carbon. Selected
high quality carbons are also avail-
able from other sources giving
Westates the capability of supplying
the best carbon for your treatment
needs. We have more than 20 years
experience in the design of activared
carbon adsorption systemns. Qur
technical staff provides expert quig-
ance in selecting the right system for
your needs. Qur laboratory is fully
equipped 1o provide complete quai-
ity centrol and 2 continuing analysis
of your carbon to maintain maxi-
rmum efficiency.

All information pressrted here is believed to be
reliable and in accordance with accepted engr-
rieering practice. However, \Vestates makes no
warranmes as {0 the compieteness af the informa-
tion. Users shouid svaiuate the suitability of each
prodict to their own particular application. in no
case will Westates be liabie for any special, indi-
rect, or consequerttial damages arising from the
sale, resaie, or misuse of its products.

waeries ACTIVATED
Y arnon CARBO N
™ N Y

WESTATES CARBON., INC.

2130 Leo Ave, LO3s Angeies, CA 90040

PHOME: (213) 722-7500
FAX- 4210 1220207 TWX- 91n-321.7388




! AQUA-Carb.

" SELECTION GUIDE

PRESSURE DROP
' APPLICATIONS 30
» Potable Water /
= Beverage Manufacturing % 7
+ \Kastewater Treatment 50

« Process Water Recyciing

CO-401

Broad spectrum granular adsorbant
Jesigned for removal of organics

in MOost water appliications. A genera
all purnose product manufactured
frorm biturminous coal,

IKP—40!

/
//
) ol C T
"

L
CO-401 8 x 300
/ KP-401

Broad spectrum adsorbant with uni-
form particle charactensucs designed 0
for use when flow charactenstics are 0 5 0 5 20 ~= 30
important or when very iow dust ' e 2 >
content is reguired. such as for food FLOW {gpmvft?)
processing. A pelietized product
manufactured from brtuminous coal.

PRESSURE DROP (in M,O/bed ft.)

wun

CARBON BED EXPANSION

100 / / APPLICATIONS
30 V4 v * Potable water chlorine and

(1) CC-601 and CC-401 (12 x 301 / /! / chicramine removat
80 12} CO-401 18 x 30) / / /

3} KP-401 I .
20 (3 i - p TCE, PCE removal
o0 2L / » Plating solution clarificarion

//”[3) « Process water organic scavenging
50 /V CC-601
A high-capacity adsorbant manu-

factured from coconut shell and for
removal of smatl molecular size

\

L]
L]

- == == ﬂE D MSFOF - .=

—
-~ VOCs (TCE, PCE, etc.). The high
20 hardness characterstics also
10 2 significantly reduce attrition
. / during handling.
5 CC-401
0 5 10 15 20 .
2 30 Sirmitar to CC-601. except that it has
BACKWASH FLOW {gpmfts) slightly lower capacity. Used mainly
where particle hardness is important.
L
AT

— WESTATES CARBON, iNC.

.VEE’STAT’ES égl{"VJBQBEB 2130 Lao Ave., L0s Angeles, CA 90040
roon ! PHONE: [213] 722-7500

v i - SYSTEMS rax 213 722-8207 Twx: 910-321-2355




EASY TO INSTALL

AQUA-SCRUB™ adsorbers are
designed for fast and easy installa-
tion on any hard, flat surface. The
only hardware needed is properly
sized pipe or flexible hose for con-
necticn to the inletfoutlet ports. It is
strongly recommended that a par-
ticulate filter be installed upstream
from the AQUA-SCRUB™ adscrber.

Water Purification System
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AQUA-SCRUB

CORROSION RESISTANCE

The combination of activated carbon
and many VOC's can cause severe
Corrosion to metals, even stainiess
steel. AQUA-SCRUB™ adsarbers are
designed to prevent these effects in
normai service.

MATERIALS OF

Series Connection Paraiel Connection | OUTLET INLET
for longer contact  for nigher flows 3/4" HOSE THREAD 314" HOSE THREAD CONSTRUCTION
n n Vessel: Coated Carbon Steet
] 1 External Coating:
Powder Coat Enamel
START-UP GLIASCRUB Internal Coating: Polyethytene Lined
Before beginning operation, QLIA- Piping: PVC
ACUA-SCRUE™ adsorbers must be
backfilled with water or liquid to be
I treated, and allowed to stand over- .
) D 34 1/2
night to wet the carbon and elimi-
nate all air (entrapped air is the most
Icommon cause of channeling).
Ipm-:ssums DROP
5 SPECIFICATIONS ASC-200-.75
Flow* gpm [max]) 10
l Pressure psig {(max) 12
) 4 Temperature deg F [max} 120
> Carbon Fill Volume (cu. ft) 6.5
I: / Cross Section (sg. ft) 3.0
S 3 / Shipping Weight (Ibs.) 250
0 / *Note: actual equipment selection showid be based on required retention time.
w
l% 2 All information presented here is betieved
ﬁ / to be reliable and in accordance with P am
accepred engmneering pracuce. However, e
& / Westates makes no warranties as to the WESTATES ACTIVATED
! rr completeness cf the infarmanion. Users \_l carbon | CARBON
should evaluate the suitability of eacn ™ N 57 SY S TEMS
product to thetr own particular appirca- o i
tion. fn no case will Westates be fiable
0 (T/Z 4 % g 0 for any special, indirect, or conseauennal ZW;SLTATES ﬁﬁffna?e's"\c{&mmo
damages arising from the sale. resale. or PHON;?QE'?;ZJSOO g
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