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Mr. Dennis Byrne

15 June 1990
Ref: NC222.08

Alameda County Environmental Health Services

Hazardous Materials
80 Swan Way, Suite 200
Oakland, California 94621

Subject:

Groundwater Remediation Alternative Evaluation, Remedial Action Plan,

1650 65th Street Property, Emeryville, California

Dear Mr. Byrne:

Enclosed is an Evaluation of Groundwater Remediation Alternatives and Remedial
Action Plan (RAP) which addresses groundwater contamination remediation at the 1650
65th Street property in Emeryville, California.

This report presents an evaluation of groundwater remediation alternatives and
remedial action plan to complete groundwater contamination cleanup at the subject site.
This RAP describes the preliminary design, equipment, program and schedule for
remediating the dissolved petroleum hydrocarbon groundwater contamination associated
with the former on-site underground storage tank. A summary of site characterization
studies, including field sampling and aquifer testing, is also discussed.

Following your review of this report, Engineering-Science would like to schedule a
meeting with Alameda County Environmental Health Services, at your earliest con-
venience, to discuss our proposed remedial action plan and seek approval to proceed with
implementing the proposed remedial action. We trust that this submittal meets the needs
of your office in reviewing the proposed remediation program.

Please call if you have any questions or require additional information.

CW/RSM/dka/143-57.R0 _
ce: Walt Kaczmarek, P.O. Partners

A SUBSIDIARY OF THE PARSONS CORPORATION

Sincerely,

Clyde Wong, P.E.
Senior Chemical Engineer

Richard S.

akdisi, R.G.

Project Manager and
Manager, Hazardous Waste
Management Department
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SECTION 1
INTRODUCTION

GENERAL

This report presents an evaluation of groundwater remediation alternatives and a
remedial action plan to complete groundwater cleanup at the 1650 65th Street
project site in Emeryville, California. A summary of site characterization studies,
including field sampling and aquifer testing is also discussed. This work follows the
Groundwater Contamination characterization reports submitted to P.O Partners and
the Alameda County Environment Health Department (ACEH) in November 1989
and March 1989, respectively. A letter of intent and a report for review of this report
was also sent to ACEH on 1 June 1990 to facilitate expediting the groundwater
cleaning program.

SITE DESCRIPTION

The 1650 65th Street site covers approximately 5.5 acres in northwest Emeryville,
California (Figure 1.1). The site is relatively flat and is bounded by Highway 80, the
Emeryville-Berkeley boundary (2.5 blocks north), the Southern Pacific Railroad (one
block east) and 65th Street (south).

Presently, the site is occupied by a one-story warehouse building (120,000 square
feet) with concrete walls, concrete slab floors and a wood roof (Figure 1.2).
Concrete aprons flank the west and south sides of the warehouse. The remaining
area is covered with asphaltic concrete to the east, south and west sides. The
warehouse building is currently undergoing renovation work by P.O. Partners.

SITE USE HISTORY

From the mid-1950’s to 1973, the site was used by Louis Stores, a supermarket
chain, which used the warehouse as a distribution center. During the 1960’s a 2000
gallon underground storage tank (UST) was installed on-site and used to store
gasoline and waste oil at various times. The U.S. Postal Service occupied the site
from 1973 to 1988, using it for storage, distribution, and repair of postal equipment.
The site has been unoccupied since then. P.O. Partners purchased the property from
Werechem Development recently. P.O. Partners began rehabitation of the
warehouse and general site construction work in March 1990.

1-1
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FIGURE 1.1
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FIGURE 1.2
SITE PLAN
1650 65th Street Property, Emeryville
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Site Investigations

Soil and groundwater investigations related to the UST’s have been conducted by
Engineering-Science, Inc. ES and other environmental consults at the project site
since April 1987. A tabular chronology summary of site investigations is presented in
Table 1.1.

Hydrocarbon contamination was detected in the soil underlying the leaking on-site
UST in April 1987. In July 1987, the on-site UST was excavated and Monitoring well
MW-1 was installed. In 1988, approximately 60 cubic yards of contaminated soil was
excavated to a depth of 16.5 feet below ground surface, approximately 4.5 feet below
the water table. Monitoring Well MW-1, inside the area of excavation, was also
pulled and properly abandoned at this time. The excavation area was subsequently
backfilled and compacted with gravel and sand, and the surface was covered with an
aggregate base and 2 inches of asphalt and concrete.

Engineering-Science Inc. (ES) installed monitoring well MW-2 in September 1989
and conducted sampling of the well in Ocotober 1989. In November 1989, three
groundwater moenitoring wells (MW-3, MW-4 and MW.5) were installed and a
quarterly groundwater monitoring program integrating the measurements of water
levels and collection of water samples in the four wells was implemented. The well
monitoring program allowed for the development of a database for evaluating
remedial action measures. A summary of groundwater analytical data between
October 1989 and April 1990 is presented in Table 1.2.

As a result of two monitoring events (References 1 and 2), two petroleum
hydrocarbon contaminant plumes were identified: a contaminant plume originating
from the former on-site UST; and a plume originating from former off-site UST’s
located north (upgradient) of the project site (Reference 1). Also the investigtion
results indicated that the groundwater contamination resulting from the former on-
site UST has not migrated very far from source area (MW-2). This suggested that
the backfill may be acting as a low-resistance sink for migration of residual
contamination remaining in the former excavation area, and extracting groundwater
at the backfill area could effectively "flush" residual contaminates from the
contaminated native soil.

Former Off-site Underground Storage Tanks

In September/October 1989, three UST’s on an adjacent property, immediately
north of the project site, were excavated and removed, and groundwater in the open
excavation contained a thin layer of floating hydrocarbon product. These tanks were
reported to have contained diesel, unleaded gasoline and regular gasoline.

154-46.R3 6/14/90
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Investigation

TABLE 1.1

SITE INVESTIGATION CHRONOLOGY

1650 65th Street Site, Emeryville

Phase Consultant Description Report/Date
Soil Investigation PA Bored exploratory soil samples Site Characterization and Preliminary
Apr. 1987 Soil Testing - 1987
Tank Removal Operations ES Excavated UST and contaminated soil. UST Site Investigation Near Southeast
Jul, 1987 Collected confirmation excavation Corner of Warehouse Building - 1987
sidewall samples
Groundwater Monitoring ES Installed groundwater monitoring well UST Site Investigation Near Southeast
Well Installation (MW-1) Corner of Warehouse Building - 1987
Jul. 1987
Soil Remedial Action ES Abandoned MW-1 and excavated and Implementation of Remedial Action
1988-1989 disposed of contaminated soil; Plan Report, 1988
backfilled with clean soil
Groundwater Monitoring ES Install groundwater monitoring well Letter Report of Results - Oct. 1989
Well Installation (MW-2) and conducted sampling
Sept. - Oct. 1989
Groundwater Sampling and ES Installed groundwater wells MW-3 Groundwater Contamination
Well Installation through MW.5 and conducted 1st Investigation - Nov. 1989
Nov. 1989 quarterly monitoring event. Also
obtained "grab" samples at 8 locations
Groundwater Monitoring ES Conducted 2nd quarterly monitoring Letter Report - Second Quarterly
Feb. 1990 event Groundwater Monitoring Report -
March 1990
Extraction Well Installation, ES Installed extraction well (EW-1) and Groundwater Investigation and

Sampling, and Pump Test
Mar. - Apr. 1990

two monitoring wells (MW-6, MW.7),
Conducted sampling of new wells

Remedial Action Plan - June 1990

Consultants:
Enginecring-Science, Inc. (ES)
Peter Kaldveer and Associates (PA)

154-460L.R2 6/13/90
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TABLE 1.2

HISTORICAL GROUNDWATER ANALYSES
Ocober 1989 through April 1990

All Concentrations in ug/L (ppb)

Well Compounds Oct 89 Nov 89 Feb 90 Apr 90
EW-1 TVH NI NI NI 23,000
TEH NI NI NI 27,000
BTXE NI NI NI 19,600
DCA NI NI NI 18
MW-2  TVH 77,000 100,000 54,000 NA
TEH NA NA NA NA
BTXE 23,900 31,200 23,400 NA
DCA ND 15 32 NA
MW-3  TVH NI 130 ND NA
BTXE NI 5.2 2.5 NA
MWwW-4  TVH NI 200 ND NA
BTXE NI 23 ND NA
MW-5  TVH NI ND ND NA
BTXE NI 18.2 200 NA
MW-6  TVH NI NI NI ND
BTXE NI NI NI ND
MW-7  TVH NI NI NI 330
TEH NI NI NI 5,500
BTXE NI NI NI 181

Explanation:  TVH = Total Volatile Petroleum Hydrocarbons (gasoline)
TEH = Total Extractable Petroleum Hydrocarbons (diesel, mineral spirits, light oil)
BTXE = Total Aromatic Hydrocarbons (benzene, toluene, xylencs, cthylbenzene)
DCA = 12-Dichloroethane
ND/MNA = Not Detected/Not Analyzed
NI = Not Installed

154-46.R3 6/14/90
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OBJECTIVE AND SCOPE OF WORK

The objective of this current groundwater investigation and remedial action design
program is to better define the extent of the contamination, and to evaluate methods
of and present a plan for extracting and treating the contaminated groundwater
underlying the former on-site UST. The scope of work toward this objective include
the following tasks:

- Install additional monitoring wells to better define areal extent of groundwater
contaminate plumes, due to the on-site and off-site contamination sources;

- Project contaminated groundwater flow and quality by evaluating the effects of
extracting groundwater from the backfill area on contaminate concentration;

- Evaluate remediation alternatives;
- Recommend a treatment system;
- Prepare a remedial action plan.

The scope of work is based on an Engineering-Science (ES) proposal dated 13
December 1990, which entailed the installation of an extraction well and two
monitoring wells, implementation of an aquifer pump test, groundwater sampling (of
the newly installed wells), evaluation of investigation results, assessment of
remediation alternatives, and the completion of a remedial action plan. The two new
monitoring wells allowed for better evaluation of the two separate plumes (on-site
and offsite). The aquifer pump test allowed for evaluation of extraction rates and
response, as well as the evaluation of hydraulic containment and treatment
alternatives.

Ideally, a year of groundwater monitoring to determine seasonal hydrologic and
hydrochemical trends should be collected before developing and implementing

-remedial plans. However, because of P. O. Partners’ development plans, the

integration of planned construction activities in 1990 with installation of a
groundwater treatment system would minimize site construction costs, allowing for
early containment and remediation of the plume.

1-7
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SECTION 2
SITE INVESTIGATION PROGRAM

This section describes the field work completed between March 27 and April 16,
1990, which includes installation of new wells, groundwater monitoring for the new
wells and performance of aquifer pump test.

WELL INSTALLATIONS

Engineering-Science supervised the drilling and installation of one groundwater
extraction well (EW-1) and two additional groundwater monitoring wells (MW-6,
MW-7) at the project site between March 27-29, 1990. Locations of the newly
installed wells are shown in Figure 2.1. The well installation and construction
procedures are discussed in the following section. Appendix A includes the geologic

logs of the boreholes describing subsurface soil lithology and well construction
details.

Well Installation Procedures

All wells were installed according to procedures recommended by the California
Regional Water Quality Control Board (RWQCB) and the California Department of
Water Resources (DWR). These procedures were implemented to minimize
potential for cross-contamination during the drilling and construction of the wells
and to provide quality assurance for analytical data collected from well samples.

Well installations were conducted using the following general specifications:
* Test holes were bored with an 8- or 10.75-inch hollow stem auger.

* During drilling of the test holes, lithologic soil samples were collected every 2.5
feet. Analytical soil samples were collected at a depth of 6.5 to 7.5 feet in the
unsaturated zone using a California modified split spoon sampler. Analytical
samples were not collected below the top of the saturated zone.

1. For monitoring wells:

The monitoring wells were completed using 10-foot sections of 2- or 4-inch
ID (inside diameter) PVC blank and slotted casing (slot size - 0.020 inches).
Slotted casings were installed in the zone of saturation, with the slotted
interval extending 1 to 2 feet above the top of the zone of saturation.

The blank and slotted PVC casings were threaded together. PVC bottom
caps were either threaded or attached with stainless steel screws to the base

2-1
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of the slotted sections. Glues, solvents, and adhesives were not used in the
assembly of the individual casing sections.

2. For extraction well:

The extraction was completed using 10-foot sections of 4-inch ID stainless
steel blank and slotted casing (slot size = 0.020 inches). Slotted casings were
installed in the zone of saturation, with the slotted interval extending 1 to 2
feet above the top of the zone of saturation.

The blank and slotted stainless steel casings were threaded together.
Stainless steel bottom caps were either threaded or attached with stainless
steel screws to the base. Glues, solvents, and adhesives were not used in the
assembly of the individual casing sections.

* All casing lengths were steam cleaned prior to installation to prevent
contamination of wells with pollutants which could have been acquired during
shipment, storage, and transport.

* The annular space surrounding slotted intervals was packed with sand
(Monterey Sand No. 3) from the bottom of the screen to a level approximately
1 to 2 feet above the top of the screen. This allows for settlement of the sand
and ensures cover for the entire slotted interval.

* Approximately 1 to 2 feet of activated bentonite pellets were placed at the top
of the sand pack in each well to prevent vertical migration of contaminants
through the annular space.

» The surface seal in each well was completed by filling the remaining annular
space with Portland cement from the top of the bentonite seal to a depth of 1-
foot below ground surface.

* A traffic-rated 6-5 Christy Box was cemented in-place around the top of each
well and a locking cap was inserted into the top of the well casing.

* All soil cuttings produced during well installation were stored on-site in labelled
55-gallon drums.

* Groundwater purged during well development was stored on-site in labelled
55-gallon drums.

Well Installation Details and Observations

The installation details of Wells EW-1, MW-6 and MW-7 are described below.
Well logs and construction summaries are contained in Appendix A.
Photodocumentation of the well installation are also included in Appendix A.

Extraction Well EW-1

Extraction well EW-1 was installed on 28 March 1990, approximately 101 feet
north of the southern property boundary and 46 feet west of the Public Storage
building. The purpose of this well is to provide and groundwater extraction point at
within the backfilled excavation of the former on-site UST. The well was used for the

154-46,R2 6/14/90



aquifer pump test on 4 April 1990 and will be used for future extraction and
treatment system.

Well EW-1 was installed to a depth of 29 feet. Observations and organic vapor
meter readings (OVM) of soil samples indicated the presence of fuel contamination
in the saturated zone from 16 to 25 feet in Well EW-1 (below the former on-site
UST). Groundwater was encountered at an approximate depth of 12 feet. A
relatively impermeable dark and light brown silty clay was encountered at the bottom
of the borehole between depths of 28.5 to 30 feet. Auger cuttings at 30 feet exhibited
an OVM reading of 145 ppm. Well EW-1 was constructed with 4-inch stainless steel
casing with the slotted interval set between the depths of 8.1 feet and 28.9 feet.
Monterey Sand No. 3 was placed in the annulus around the casing between the
depths of 6.3 to 30 feet. Bentonite was placed between 5 and 6.3 feet to seal the
annulus between the sand pack and the surface seal (cement).

The well was developed on 29 March 1990 for 3 hours. Approximately 20 gallons
of water was purged using a 10-foot long steel, rig-mounted bailer before the water
became clear. Good recharge was noted.

Monitoring Well MW.-6

Monitoring well MW-6 was installed on 27 March 1990, approximately 33 feet
north of the southern property boundary and 54 feet west of the Public Storage
building. This well is located 72 feet downgradient of the extraction well EW-1. The
purpose of this well is to provide a control point for monitoring the southward
migration of the contamination plume from the former on-site UST source area.

Well MW-6 was drilled to a depth of 22 feet. Groundwater was encountered at an
approximate depth of 8.4 feet. A light brown sandy clay was encountered at the
bottom of the borehole between depths of 18.5 to 22 feet. Faint organic vapor meter
readings of auger cuttings (maximum 5 ppm) were detected in between 6 and 16 feet.
Well MW-6 was constructed with 4-inch PVC casing with the slotted interval set
between the depths of 7.1 feet and 21.8 feet. Monterey Sand No. 3 was placed in the
annulus around the casing between the depths of 5.7 to 22.1 feet. Bentonite was
placed between 4.6 and 5.7 feet to seal the annulus between the sand pack and the
surface seal (cement).

The well was developed on 29 March 1990 for a period of 2.5 hours.
Approximately 45 gallons of water were purged before the water became clear.

Monitoring Well MW.7

Monitoring well MW-7 was installed on 29 March 1990, approximately 22 feet
south of the northern property boundary and 60 feet west of the Public Storage
building. This well is located upgradient of the former on-site UST source area and
downgradient of the former off-site UST source area. The purpose of this well is to
provide a control point for monitoring the southward migration of the contamination
plume from the former off-site UST source area, located north of the project site
boundary.

154-46.R3 6/1490



Well MW-7 was drilled to a depth of 19 feet. No evidence of fuel contamination
was noted during drilling of the borehole. Groundwater was encountered at an
approximate depth of 6.9 feet. A firm red brown clay was encountered at the bottom
of the borehole between depths of 17.5 to 19 feet. Well MW-7 was constructed with
4-inch PVC casing with the slotted interval set between the depths of 6.7 feet and
18.7 feet. Monterey Sand No. 3 was placed in the annulus around the casing
between the depths of 5.0 to 18.7 feet. Bentonite was placed between 4.0 and 5.0
feet to seal the annulus between the sand pack and the surface seal (cement).

The well was developed on 29 March 1990 for 2.5 hours. Approximately 25
gallons of water were purged using a 10-foot long steel bailer before the water
became clear.

GROUNDWATER MONITORING

On 2 April 1990, initial groundwater samples were collected from the newly
installed wells (EW-1, MW-6 and MW-7). The groundwater monitoring program
involves the measurement of water levels, collection of groundwater samples, and
analysis of groundwater samples by a DHS certified hazardous waste laboratory
using EPA recommended analytical procedures. Groundwater sampling protocol and
description of analytical test are provided below. Figure 2.1 shows the groundwater
elevations for the monitoring event.

Groundwater Sampling Protocol

Prior to sampling, the static water level in each well was measured using an
electronic water level indicator. Groundwater sampling protocol followed
recommended RWQCB guidelines for sampling. A quartz Teflon bailer was used to
collect a sample from the upper 6 inches of the water table. The sample was field-
inspected for free product thickness and the presence of any odor or sheen.

Three (3) well volumes were purged from the well prior to sampling. During the
purging of the well, water temperature (T), hydrogen ion index (pH) and electric
conductivity were monitored. These parameters were considered stabilized when the
last two consecutive readings fell within the following ranges: +0.5°C for T; +0.10 for
pH; for electric conductivity, measurements should stabilize within +5.0 uhmos in
the 0 to 500 uhmos range, +50 uhmos in the 0 to 5,000 range, and +500 uhmos in the
0 to 50,000 range. Since the formation water parameter stabilized after purging 3
well volumes, additional purging was not necessary.

Purging and sample collection was performed with a quartz Teflon bailer.
Groundwater samples were transferred to appropriate containers, labelled,
refrigerated, and transported to a DHS certified hazardous waster laboratory.

All sampling equipment was rinsed with Alconox solution (a detergent) and
deionized water before and after the well was sampled. Purge-water was
containerized on-site in clearly labeled, 55-gallon drums. Disposal of the purge water
will be the responsibility of P.O. Partners. Groundwater sampling field notes are
contained in Appendix B.
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FIGURE 2.1
GROUNDWATER ELEVATION MAP
1650 65th Street Site, Emeryville
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AQUIFER PUMPING TEST

The purpose of the pump test was to determine the hydraulic characteristics of the
aquifer, which could be used to determine hydraulic capture zone of the well with
time. The results of hydraulic capture zone with time were used to evaluate
groundwater remediation alternatives. During the pump test, the extraction well was
pumped at variable pumping rates and the corresponding drawdown (water level) in
monitoring wells were monitored.

In order to monitor fluctuations in contaminant concentrations, three
groundwater samples were collected during different stages of the pump test and
analyzed by EPA Method 8015 for total petroleum hydrocarbons (as gasoline) and
EPA Method 602 for BTXE.

Preliminary Pump Test Observations

Prior to the actual pump test, a preliminary step-drawdown test was performed on
well EW-1 on 2 April 1990 to establish pumping rates for the actual pump test. The
well was pumped at variable pumping rates and the corresponding drawdown was
monitored. Approximately 110 gallons of water was pumped out of the well, and
stored on site, in properly labelled 55-gallon drums. Based on the preliminary pump
test, the optimum pumping rate was estimated to be between 6 to 9 gallons per
minute. A tabulation of pumping rate with time is presented in the field notes in
Appendix B.

Pump Test Observations

On 4 April 1990, the actual short-term stepped drawdown aquifer pump test was
performed on extraction well EW-1. Water level drawdown measurements were
periodically recorded in the test well and nearby monitoring wells during pumping at
5, 8.5 and 12 gallon per minute {gpm) discharge rate. Drawdown was observed only
in well EW-1 and MW-2, located approximately 8 feet away from the extraction well.
No other well registered significant change in the water level, which could be
associated with the hydraulic stresses created by pumping well EW-1. Table D-1 in
Appendix D presents the water levels observed in EW-1 and MW-2 at various
extraction rate and elapsed time. After 3.0 hours of continuous pumping at
progressively increasing flowrate, the pumping capacity of the extraction well
achieved 12 gpm; in the next thirty minutes, the rate declined to an average of 4 to 5
gpm, which is believed to be the natural recharge rate of the aquifer surrounding the
former on-site UST.

Immediately following the pump test, a 2-hour recovery test was performed.
Water levels were recorded only in wells EW-1 and MW-2 as significant drawdown
was not observed in other monitoring wells during pumping stage. Table D-2 in
Appendix D presents the post-pump test (recharge test) water levels measured in
wells EW-1 and MW-2 at correspond lapsed time after pumping stopped.

Approximately 3,200 gallons of groundwater was purged from well EW-1 during
the pump test, and collected on-site in a 6000-gallon capacity Baker tank. The
recovered water was greenish-yellow in color and exhibited a moderate to strong
petroleum hydrocarbon (gasoline) odor. As part of the pumping test, discharge
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samples were collected to assess groundwater contamination levels during the
extended well purging; a discussion of analytical results is presented in Section 3.
Following receipt of analytical results, as discussed above, the contents of the Baker
tank were emptied and transported to treatment, storage and disposal facility on 16
April 1990, by a licensed and certified hazardous materials hauler.
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SECTION 3
RESULTS AND EVALUATION

This section presents the hydrologic and hydrochemical results of the March-April
1990, soil/groundwater sampling, and aquifer pump test event conducted at the
project site. The results of the new soil and groundwater analysis help to further
define the extent of contamination at project site. The aquifer pump test provided
the additional aquifer parameters, refined hydrogeologic characteristics, determined
the optimum hydraulic extraction rate, and fluctuations in contaminant
concentrations during extraction, necessary for final evaluation of groundwater
remediation alternatives.

SOIL SAMPLING

Table 3.1 presents the analytical results for two soil samples collected during the
installation of wells MW-6 and MW-7 on March 27 and 28, 1990, respectively. One
sample was collected at a depth of 6.5 to 7.5 feet from each well. Sampling protocol
consisted of driving a clean sampler with 2.5 inch O.D. inner brass tube liners into
undisturbed soil. When the sampler was removed from the hole, the appropriate
inner brass tube liner was sealed at both ends with Teflon tape and non-reactive
caps, refrigerated, and transported to a DHS certified hazardous waste laboratory.
The soil samples from the two wells were analyzed by modified EPA Method 8015
for TPH (as gasoline) and by EPA Method 8020 for BTXE. The soil sampling
analytical results and chain-of-custody records are included in Appendix C.

TABLE 3.1
SOIL SAMPLE ANALYTICAL RESULTS
Borehole MW-6 Borehole MW-7
Constituent (6.5-7.0ft) (5.5 - 6.0 ft)
TPH Gasoline ND ND
Benzene ND ND
Toluene ND ND
Xylenes ND ND
Ethyl Benzene ND ND

ND = Not detected above method detection limits
{See laboratory reports)

3-1
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Both of the soil samples did not detect gasoline, benzene, ethyl benzene, and
xylenes. The detection limits for gasoline, benzene, ethyl benzene, and xylenes were

500 ug/kg, 2 ug/kg, 2 ug/kg, and 7 ug/kg, respectively.

GROUNDWATER SAMPLING

On 2 April 1990, groundwater samples were collected from the newly installed
wells MW-6, MW-7 and EW-1. All wells samples were analyzed by modified 8015
for total petroleum hydrocarbons (TPH) as gasoline, diesel and other extractable
hydrocarbon compounds, and by EPA Method 8020 for BTXE. In addition, samples
from well EW-1 were analyzed for volatile chlorinated hydrocarbons and selected
inorganic constituents and parameters.

Initial Sampling

Table 3.2 presents a summary of the analytical results for organic compounds, and
Appendix C contains the complete analytical documentation including chain-of-
custody records. Petroleum or aromatic hydrocarbons were not detected in well
MW-6. Samples from the upgradient well, MW-7, detected 330 ug/L (ppb) gasoline ,
5,500 ppb extractable petroleum hydrocarbons, including weathered compounds in
the mineral spirits and light oil ranges. Also present in the EW-1 baseline sample
was 19,000 ppb total BTXE and 18 ppb 1,2-dichloroethane (DCA).

Figure 3.1 is an isoconcentration map of total BTXE for the A-aquifer zone. The
map was generated by combining analytical data from the current sampling event
(EW-1, MW-6, and MW-7) and the February quarterly monitoring event (MW-2,
MW-3, MW-4 and MW-5) (Reference 2). The area of relatively high groundwater
contamination appears to be confined to the immediate vicinity of the former on-site
UST. The absence of a notable BTXE contamination plume downgradient of the
former on-site UST (i.e., MW-6) implies that groundwater is relatively immobile in
the shallow aquifer in the site area.

The isoconcentration map also indicate that generally low to moderate levels of
TPH and BTXE contamination exist in the upgradient area adjacent to the former
off-site USTs. The recent investigation has not confirmed significant soil or
groundwater contamination in this area.

Table 3.3 presents a summary of inorganic analytical results for sampies from EW-
1. Analytical documentation including chain-of-custody records are also contained in

Appendix C. This data will be used for final evaluation of treatment and disposal
alternatives.

Pump Test Sampling

Also presented in Table 3.2 are analytical results of samples collected at the pump
discharge during different stages of the aquifer pump test, at 3 and 4.5 hours into the
pump test. The analytical results of samples collected during the pump test were
used to monitor the change in contaminant levels under continuous pumping
conditions and to evaluate the performance of soil flushing as a remediation option.
The data indicate a consistent and substantial reduction in gasoline (from 23,000 to
10,000 ppb in 3 hours) and BTXE levels (from 19,600 to 7,170 ppb in 4.5 hours)

32
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TABLE 3.2
APRIL 1990 GROUNDWATER ANALYTICAL RESULTS
1650 65th Street Site, Emeryville

All Concentrations in pg/L (ppb)

VOLATILE
PETROLEUM HYDROCARBONS AROMATIC HYDROCARBONS HALOCARBONS
Sample ID Remarks Gasoline Diesel Other* TOTAL Benzene Toluene Xylenes Ethyl-B TOTAL DCA Other
Extractables Halocarbons
MW.-6 Well sample ND ND ND - ND ND ND ND - NA
MW.-7 Well sample 330 ND 5,500 5,830 170 4 5 2 181 NA
EW-1 Pre-Test well sample 23,000 ND 27,000 50,000 8,500 3,300 6,500 1,300 19,600 18 ND
EW-1A  Pump Test,
after 3 hours 10,000 NA NA - 6,000 3,700 3,900 1,100 14,700 NA
EW-1B  Pump Test,
after 4 1/2 hours 10,000 NA NA - 3,300 1,600 1,800 470 7,170 NA
BT-1 Baker Tank
confirmation sample NA NA NA - NA NA NA NA - 1.7 ND

Explanation: ND = Not Detected
NA = Not Analyzed
DCA = 1,2-Dichloroethane
* = Detected hydrocarbon compounds similar to mineral spirits and 30 weight oil

154-46L.R0¢ 6/6/50



- -

JONIIOS—ONIZ3IINIONT

FIGURE 3.1

TOTAL BTXE HYDROCARBONS IN GROUNDWATER
Composite Sampling Data - February & April 1990
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TABLE 33

INORGANIC AND OTHER GROUNDWATER ANALYTICAL RESULTS

April 1990
1650 - 65th Street, Emeryville

Parameter Concentration in ppm
Calcium 160.0
Iron 0.39
Magnesium - 40.0
Potassium 68.0
Sodium 990.0
Chloride 1600.0
Fluoride 54
Nitrate ND
Nitrite ND
Phosphate ND
Sulfate ND
TDS 3500.
Organic Lead ND
Total Organic Carbon 110.

ND = Not Detecled
TDS = Total Dissolved Solids

during extended pumping from this extraction well, which suggests that the average
contaminant concentrations expected during continuous groundwater extraction will
be substantially less than the relatively high concentrations detected under non-
pumping, static conditions.

The contaminant concentration in the groundwater during treatment are better
represented by groundwater quality during extended (steady state) pumping. Based
on the reduction in contaminant concentrations during the pump test and assuming a
corresponding reduction in other extractables during steady state pumping, the
quality of the projected extracted groundwater is expected to be similar to the 4.5
hour concentrations which are presented in Table 3.4 as average concentrations.

AQUIFER PUMP TEST RESULTS

The time-drawdown data collected during the pump-test (Appendix D) were
analyzed to obtain aquifer parameters. The aquifer parameter were then used as
input for the analytical model] CAPTURE (McEdwards 1988) to assess the
effectiveness of hydraulic containment. The model evaluates the removal or
containment of groundwater by extraction well(s) from a confined, homogeneous,
isotropic aquifer of infinite lateral extent. The model depicts the zone of drawdown
or contaminant capture with time under uniform pumping rate conditions.

3-5
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TABLE 3.4

PROJECTED EXTRACTED GROUNDWATER QUALITY

Projected Water Quality (ppb)

Compound(s) Maximum Average
Benzene 8,500 3,300
Toluene 3,300 1,600
Xylenes 6,500 1,800
Ethyl Benzene 1,300 470
DCA 18 1.7
Gasoline 23,000 10,000
TPH 50,000 22,000

Note: The maximum concentration is expected in the groundwater during initial pumping.
DCA = 1,2-Dichlorcethane
TPH = Total Petroleum Hydrocarbon

Input parameters required for the proper execution of CAPTURE include: the
location of extraction well, the magnitude of the hydraulic gradient, the groundwater
flow direction, the pumping rate of the extraction well, the thickness of the aquifer,
the effective porosity of the aquifer, and the transmissivity and storativity of the
aquifer. The input parameters used in evaluating the hydraulic containment of EW-1
extraction are as follows:

Agquifer Parameter Value
Hydraulic gradient 0.01

Aaquifer Thickness 14 feet
Effective Porosity 0.30
Transmissivity 118 ft2/day
Storativity 0.078
Extraction Parameter Pumping Rate
EW-1 S gpm

The hydraulic gradient and direction was calculated from water level data
collected prior to the pump test. The thickness of the aquifer unit was estimated
from lithologic logs of wells in the project site. The effective porosity of 0.30 was
estimated from lithologic data and published literature (Reference 3). Transmissivity
and storativity were estimated using a specialized PC-based software (Hydro Geo
Chem Inc.) to aid the plotting of data and numeric calculations. The computer
program accounts for time variable pumping by approximating the pumping history
using a piecewise linear function and estimates the well parameters by using a
combination of "manual trial and error" and "automatic” curve fitting techniques.
Both the pump test and recovery test data were anaylzed simultaneously. Figure 3.2
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shows the plot of drawdown versus time field data (x) and the computer generated
curve (solid line) for a transmissivity value of 118 sq. ft./ day, and a storativity value of
0.078.

Using the aquifer parameters and an estimated extraction rate of 5 gpm,
CAPTURE (computer model) was used to plot groundwater capture zone by
extraction well EW-1. The computer program assumes the aquifer to be confined,
homogeneous, and isotropic. Figure 3.3 shows the theoretical groundwater capture
zone after pumping at a rate of 5 gpm from well EW-1 for periods of 30 days and 90
days. As suggested in Figure 3.3, groundwater up to 50 feet downgradient and 70 east
and west of EW-1 would be captured within 30 days of pumping at the extraction rate
of 5 gpm. -
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FIGURE 3.3
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THEORETICAL HYDRAULIC CAPTURE ZONE
Extraction Well EW-1 at 5 gpm Flowrate
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SECTION 4
EVALUATION OF REMEDIATION ALTERNATIVES

The purpose of this section is to evaluate potentially applicable remediation
alternatives and to eliminate those that are not applicable or feasible for site
conditions. Alternatives are evaluated for technical implementability and cost
effectiveness. The primary focus of this evaluation is restricted to remediation of
groundwater contamination originating from the former on-site UST.

GROUNDWATER TREATMENT ALTERNATIVES

Based upon ES experience for sites of this type, there are five potentially feasible
treatment alternatives: Carbon Adsorption, Bioremediation, Air Stripping, In-situ
Soil Flushing, and No Action. In light of data obtained in the current groundwater
investigation event, these alternatives are evaluated below:

Carbon Adsorption

Adsorption is a natural process in which molecules of a liquid or gas are attracted
to and held at the surface of a solid. Granular activated carbon is presently the most
cost-effective, available adsorbent for removal of VOCs from water.

For removal of multiple contaminants, a staged carbon adsorption system
maximizes utilization of the adsorptive capacity of the carbon. A staged adsorption
system typically used in this application consists of three single fixed carbon beds in
series operation. If the mass transfer zone can be maintained within a single bed,
then the second and third stage will be able to maintain effluent quality while the
carbon in the first stage is obtaining full used of its adsorptive capacity. When the
carbon in the first stage is fully utilized, the second and third stages are moved to the
first and second stage, respectively, while a fresh carbon bed is installed in the third
stage.

At the project site, it is anticipated that a three stage carbon adsorption system
could remove all contaminants (Table 3.4) to the required discharge levels. For the
anticipated groundwater flow rate and contaminant concentration, carbon
adsorption is a cost-effective remediation alternative. Carbon adsorption is also very
flexible in terms of fluctuations in groundwater flow rate and contaminant
concentrations due to seasonal fluctuations.
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In-situ Bioremediation

In-situ bioremediation is a process where organic compounds are removed from
groundwater by stimulating the growth of an indigenous and/or injected microbial
population to degrade the contaminants in the aquifier. Oxygen and nutrients are
added to the groundwater as appropriate using injection wells infiltration galleries.
the groundwater is moved through the formation by pumping wells. Several factors
must be considered before in-situ bioreclamation is chosen as the remedial
alternative for the cleanup of a particular site, including site, contaminant, and
microbial characteristics.

For the groundwater flow rate and contaminant concentration anticipated,
bioremediation is comparable to carbon adsorption in cost-effectiveness over two
years of operation, and becomes more cost-effective than carbon adsoption beyond
two years. However, bioremediation is less flexible to fluctuations in influent flow
rate and contaminant concentrations.

Air Stripping

Air stripping is a treatment process frequently used for removal of volatile organic
compounds (VOCs) from water. The process is dependent on the kinetic theory of
gases which states that molecules of dissolved gases can move between the gas and
liquid phase. Consequently, if water contains a volatile contaminant in excess of its
equilibrium concentration, the contaminant moves from the liquid phase (water) to
the gas phase (air) unti! equilibrium is reached. Through use of this basic operating
principle, the air stripping process eventually allows virtually all of the contaminant
to be removed from solution is the air in contact with the water is continuously
replenished with contaminant-free air,

Several types of air stripping processes exist, of which the counter-current packed
tower is quite effective for VOC removal. In packed towers, water free-flows
downward by gravity and air is forced upward through the loose media packing. The
packing serves to continually disrupt the liquid flow, producing and renewing the air-
to-water interface, thus improving mass transfer or stripping of the contaminant from
water.

Based on the significant decrease in contaminant concentration after a short
pumping test, expected average concentration of contaminants are relatively low,
making air stripping a less cost-effective alternative.

In-sitv Soil Flushing

In-situ soil flushing entails the percolation of water through contaminated soils
solubilize the VOCs adsorbed in the soil and flush them into the groundwater. This
procedure will reduce the residual concentrations in the soil and increase the soluble
concentrations in the groundwater, thus accelerating clean up time. The groundwater
would then be extracted from existing groundwater well or new extraction wells if
necessary, and the water would be transported to a treatment or recycling facility.
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Although the contaminate concentrations decreased significantly during the short
pumping test, the contaminant concentrations are still high enough to justify
eliminating this option.

No Action

The no action alternative may be feasible if the higher contaminant
concentrations are restricted to a small area as discussed in the groundwater
Characterization report (Engineering-Science, November 1989). If contaminant
concentrations decrease significantly during the sampling program, the monitoring
may be terminated upon approval by the RWQCB. The no action alternative for
groundwater includes continuous monitoring for at least one year.

Based on the contaminant concentrations remaining in the groundwater after two
quarterly monitoring events, the contaminant concentration has not decreased
significantly. However, it was determined that the contaminant plume has not
migrated very far from the source. It would be most feasible to remediate the
groundwater contamination as early as possible, before the plume migrates any
further.

TREATED GROUNDWATER DISPOSAL ALTERNATIVES

Several treated groundwater disposal alternatives were evaluated for the selected
groundwater treatment system including: discharge to sanitary sewer system;
discharge to storm drain system; and reclamation as irrigation water.

Sanitary Sewer

Discharge to the sanitary sewer is regulated by East Bay Municipal Utility District
(EBMUD). The District allows the discharge of treated groundwater of less than
25,000 gallons per day, after issuance of a Wastewater Discharge Permit.

Based on EBMUD Groundwater Discharge Guidelines (Appendix E) the effluent
discharge limits for the compounds of concern at the project site are shown in Table
4.1,

It is anticipated that a 3-stage carbon adsorption system could efficiently treat the
average groundwater contaminant concentrations anticipated at the project site
(Table 3.4) to the discharge concentrations (Table 4.1). The sanitary sewer is the
most feasible disposal alternative for the project site based on the relatively short
permitting period, and quantity and quality of the water.

Storm Drain

Discharge to the storm drain is regulated by the Region Water Quality Control
Board (RWQCB). The RWQCB requires an issuance of a NPDES Permit prior to
discharge. The application period for an NPDES Permit is extensive, and usually

require 3 to 6 months. The RWQCB also require the application to demonstrate
that no other disposal options are feasible.
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TABLE 4.1

EFFLUENT QUALITY REQUIREMENTS
TREATED GROUNDWATER DISCHARGE

Discharge Limit
Compound Concentrations
Benzene Jugll
Toluene 3ugll
Ethylbenzene _ Sug/L
Xylene 42 pg/l.
DCA Spg/l
Lead 2mg/L
TPH NA (not a specified parameter)

DCA = 1,2 Dichloroethane
TPH = Totat Petrolenm Hydrocarbon

Reclamation

Reclamation of treated groundwater includes options such as process use or
irrigation of landscapes. The project site is planned for office use and therefore the
possibility of process use is eliminated. Landscaping on the proposed site plan is
lirnited to small area, and would not be able to handle the anticipated flowrate of

7,200 gallon per day of treated groundwater, or any fluctuation due to seasonal
conditions.
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SECTION 5
GROUNDWATER REMEDIAL ACTION PLAN

The objective of the proposed site remediation program is to cleanup subsurface
contamination in a safe, environmentally sound and cost-effective manner to restore
and protect groundwater resources. Based on site investigations and analytical data
completed to-date, areas of contamination at the site include the following:

* A dissolved total petroleum hydrocarbon (TPH) groundwater contamination
plume in the area of the former on-site UST tanks.

* A dissolved TPH groundwater contamination plume in the northern area of
the site apparently related to upgradient, former off-site UST’s.

The remediation program will be designed to contain and capture contaminated
groundwater resulting from the former on-site UST at the project site. This
Remedial Action Plan (RAP) addresses the preliminary design, equipment, program
and schedule for implementing remediation of the former on-site UST TPH plume.
Initiating cleanup of this contamination plume is considered the priority remedial
action. Assessment and consideration of potential remedial actions that address the
other contamination issues should be evaluated at a future time based on results of
continued site monitoring.

Based on the short-term stepped drawdown aquifer pump test of Well EW-1
performed in April 1988, a flow rate of 5 gpm is anticipated. Based on the same
pump test and analytical data, the groundwater quality is expected to be the average
concentrations presented in Table 3.4.

CLEANUP CRITERIA

Completion of remediation will be measured by sampling of both the influent to
the remediation system and quarterly groundwater sampling. However, since
groundwater sampling is costly, reflects upgradient sources as well as the source of
interest, and has some inherent variability seasonally and otherwise, groundwater
sampling should not be the primary basis upon which effectiveness is determined. In
order to meet the CERCLA requirement of compliance with Applicable or Relevant
and Appropriate Requirements (ARARs), the removal and treatment of
contaminants should be sufficient to bring the groundwater into compliance with
ARAR:s if this is possible. At this site, sources upgradient of this point source are
already sufficiently degrading the groundwater quality such that the contaminant
levels may exceed ARARs before they reach the project site area. In which case, the
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cleanup goal is to reduce the groundwater contamination to the levels observed
upgradient rather than ARARs.

OVERVIEW OF SYSTEM

Based on the results of the evaluation of remediation technologies summarized in
Section 4, a groundwater extraction and activated carbon adsorption treatment
system was selected as the most feasible alternative. Activated carbon is an effective
and reliable means of removing the low concentrations of dissolved petroleum and
aromatic hydrocarbons identified in site groundwater, and is considered as a best
available technology (BAT) for treatment of many organic compounds. As activated
carbon adsorption is not particularly sensitive to changes in concentration or
flowrate, it is ideal for the fluctuations of contaminant concentrations and flowrates
anticipated at the site,

The proposed groundwater remediation system is a continuous groundwater
extraction and activated carbon treatment system. The preliminary design of the
system presented in this section includes a groundwater extraction system using
existing monitoring wells and a series of granular activated carbon canisters. Figure
5.1 presents a preliminary process flow diagram for the system and Figure 5.2 shows
a preliminary equipment layout for the proposed location of the piping and
treatment facilities.

Extraction System

The extraction system consists of one air-pneumatic ejector pump, a compressor,
a control system and associated piping and instrumentation. Extraction well EW-1, a
4-inch diameter stainless steel well, would be used to extract contaminated
groundwater. The total depth of EW-1 is 29 feet below ground surface, and the
screened portions of the wells are between 8.3 and 28.9 feet below ground surface.

The proposed extraction pump system operates pneumatically, which makes the
system intrinsically safe for use with the potentially explosive liquids. Additional
advantages of pneumatic ejector pumps include their mechanical simplicity and
ability to accommodate sediment-laden groundwater. A compressor supplies air to
the pump controller, which delivers compressed air pulses to the pumps. The
compressed air forces liquid out of the pump body and up through discharge lines to
the treatment system. The discharge line from each well is equipped with a flow
totalizer and a check valve.

A groundwater level switch installed in the well activates and deactivate the
pumps in response to the water level in the well, while allowing adequate suction
head for the pump (approximately 2 feet above pump suction). The anticipated
maximum flowrate from the wells is 5 gallons per minute (gpm). The well is equipped
with an adjustable well cap to allow all lines to the well to be moved up and down
through the cap, according to seasonal changes in water level.
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FIGURE 5.1

PRELIMINARY PROCESS FLOW DIAGRAM
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FIGURE 5.2
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Manual emergency shutoff of the system can be achieved either by shutting off the
compressor or by shutting off the ejector pump at the pump controllers.

Treatment System

The groundwater treatment system consists of two basket sediment filters and
three activated carbon canisters in series. Groundwater from the well is pumped
through a basket filter for removal of particulates. The redundant basket filter
provides backup service when the allowable differential pressure for the first filter is
reached. From the basket filter, the groundwater is passed through three downflow
activated carbon canisters piped in series to remove organic contaminants and is then
discharged to a sanitary sewer inlet located in the main warehouse building. The first
canister will adsorb the contaminants, while the last canister will provide final
polishing to ensure all contaminants are removed.

The process rate is expected to be approximately 7,200 gallons per day (gpd).
Based on conservative carbon consumption estimates by vendors, using maximum
flowrate and expected concentrations of contaminants from Table 3.4, a 200 pound
carbon canister will have a service life of over 30 days. The BXTE contaminant
concentrations of the final effluent is anticipated to be below effluent quality
requirements shown in Table 4.1.

Based on the low contaminant concentrations expected in the effluent, it is
unlikely that the lower explosion limit of any petroleum hydrocarbon compound
would be reached. However, as an additional safety measure, an in-line Jower
explosion limit (LEL) sensor, set at approximately 10% of LEL for gasoline, is
located at the sewer drain to automatically shutoff the system if the set point is
reached.

The configuration of three canisters in series provides substantial increase in life
of the canisters, and also provides an additional margin of safety. When
breakthrough (the first indication of contaminants in the effluent) occurs after the
first canister, there is still considerable adsorption capacity before the carbon in the
first canister is completely saturated. In order to best utilize the complete adsorption
capacity of the canister, the first canister will continue to be used to adsorb
contaminants, after breakthrough. When breakthrough occurs after the second
canister, it is moved up to the first position in line and a fresh canister is put into the
last position. The first canister is then removed and is properly disposed of or
regenerated by the carbon canister supplier.

Equipment Description

Pretiminary Equipment specifications are provided in Appendix F.

VERIFICATION SAMPLING

After startup of the system, verification sampling would be conducted in two
phases. The startup phase consists of biweekly sampling events to establish the time
for breakthrough of the first and second the carbon beds. Once breakthrough time
periods are established, normal operation sampling events will be conducted based
on the establish breakthrough times (which is expected to be at least 1 month).

5-5
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Upon approval of the proposed remediation plan, a detailed written verification
sampling program will be prepared, which is anticipated to include the following key
components for startup and normal operation sampling events:

Startup Sampling

biweekly sampling

log total flow from each well

obtain samples from the following sample ports:
influent
after T-1
after T-2
effluent -

analyze Bs%m les for the following:

evaluate data for efficiency based on:
T-1 and T-2 breakthrough time
flowrate
influent concentrations
effluent concentrations

Normal Operation Saml::ling
sampling interval at breakthrough time for T-2
log total flow from each well
obtain samples from the following sample ports

influent (as needed)
after T-2
: effluent ;
analyze samples for the followin
BTXE £

evaluate to track progress of cleanup

The system will continue to operate until cleanup criteria specified by the

implementing regulatory agency are achieved for the infiuent in at least two
consecutive sampling events.

PERMITTING AND REPORTING

The treated groundwater will be discharged to a sanitary sewer inlet located in the
warchouse building, and must be permitted through the East Bay Municipal Utility
District (EBMUD). A permit application along with proposed system description,
equipment description, program and schedule for implementation will be submitted
to EBMUD upon finalization of this Remedial Action Plan. EBMUD review of the
permit is expected to be completed within 2 to 4 weeks after submittal.

Summary reports describing the verification sampling, analytical results, discharge
quantity and evaluation of the remediation system would be submitted to the
EBMUD and the Alameda County Department of Environmental Health (ACDEH)
on a monthly basis. Should the effluent concentrations exceed non-detectable values

for any sampling event, the extraction system would be shutdown and the EBMUD
and the ACDEH would be notified immediately.

3-6
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SECTION 6
REMEDIATION AND MONITORING SCHEDULE

The following section discusses the proposed schedule for implementation of the
groundwater extraction and treatment system and continued groundwater
monitoring at the project site. Figure 6.1 is a preliminary schedule of the design,
permitting, installation and operation of the proposed groundwater remediation
system. As part of the design and permitting phase, a technical review meeting
should be scheduled at ACDEH offices at an early date to discuss the proposed
remediation program and to seek approval to proceed with final design. Pending
approval of this RAP and issuance of a discharge permit from EBMUD for the
proposed treatment system, equipment procurement and installation of the system
could be completed by November 1990,

SYSTEM STARTUP AND OPERATIONS

As shown in the preliminary schedule, the preliminary design will be modified
based on agency input and a final design completed in August 1990. The operation
of the proposed groundwater extraction and treatment system would tentatively
commence in October 1990 following equipment purchase and installation and
include an estimated two-month startup period. During the startup period, biweekly
verification sampling would be performed to determine the operating service life of
the individual carbon treatment canisters, as described in Section 5. Additionally, the
operating parameters of the extraction system will be periodically checked and
adjustments to the well pumps and control system will be made as needed.

Based on the results of the startup operation, approval will be requested from
EBMUD and ACDEH to initiate less frequent verification sampling that
corresponds to established carbon bed service life. It is anticipated that system
adjustments, maintenance and verification sampling would be performed on
approximately a monthly schedule during the normal operations phase of
groundwater remediation. The system will continue to operate under these
conditions until cleanup criteria are met, as specified by ACDEH.

SYSTEM EVALUATION

The status of the proposed groundwater extraction and treatment system will be
evalqated during startup and continued operations to comply with discharge
requirements specified by EBMUD under the pending discharge permit. As part of
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FIGURE 6.1

PRELIMINARY PROJECT SCHEDULE
GROUNDWATER REMEDIATION PROGRAM

1650 65th Street Site - Emeryville

1990

1991

Project Tasks

June

July

Aug

Sept

Oct

Nov

Dec

Jan

Feb

Mar

Design and Permitting
Final Remedial Action Plan

Regulatory Agency Meeting
Permitting
Final Design

Installation and Operation
Equipment Procurement
Install System
Startup Operations
On-line Operations
System Evaluation/
Drischarge Reporting

GW Monitoring and Reporting
GW Sampling Events
Quarterly Reports

Legend:
% = Draft Report
= Finat Report
* = GW Monitoring/Laboratory Analysis Event
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this evaluation program, the analytical results of verification sampling and the
operating parameters of the system will be submitted in monthly letter reports to
EBMUD and ACDEH for documentation. The monthly reports will include an
updated status of carbon canister service life and discussion of any anticipated or
warranted modifications or adjustments to the proposed remediation system.

GROUNDWATER MONITORING PROGRAM

Groundwater monitoring of the project site wells will continue during the
installation and operation of the proposed groundwater remediation system. It is
recommended that the continued monitoring program consist of quarterly sampling
events in which water level measurements and groundwater analytical samples are
collected. The monitoring data will document hydrochemica! and hydraulic flow
conditions at the site to help assess the performance and effectiveness of the
groundwater extraction system.

A summary and evaluation of groundwater monitoring and remediation activities
will be presented in upcoming quarterly site progress reports. Included in the
quarterly reports will be documentation of the permitting, installation and operation
of the groundwater extraction and treatment system as well as evaluation of
hydrochemical and hydrologic data. A performance evaluation of the proposed
remediation system and potential modifications, if warranted, will also be addressed
in future quarterly reports.
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ES ENGINEERING - SCIENCE

CLIENT P.O. PARTNERS _ TEST HOLE NUMBER EW-1
1650 65th STREET,
LOCATION EMERYVILLE, CALIFORNIA DRILLER __ASE DRILLING, INC.
DATE 28 March 1990 DRILLING METHOD _ HOLLOW-STEM AUGER _
GEOLOGIST P.F. BERTUCCL R.G. HOLE DIAMETER 10.75-INCHES
WELL CONSTRUCTION LITHOLOGY DESCRIPTION
e -
CHRISTY BOX — . ASPHALT CAP 4
LOCKING CAP g N —
é E seme-| | BROWNISH GRAY SANDY GRAVEL BACKFILL
CEMENT GROUT: é L == {GM) graded backfill, silty, sandy gravel, fine to
(0.3-4 feet) é ¥ = mems- msdium size gravel, some clay
;:.”f-;. .- e OVM =0 @ 2 feet
BENTONITE Z ——
SPACER ”W_ : W ——
(5-6.8 feet) i E -
g OVM =0 @ 6 feet
£y @ =
b ———
o 8 =
+1ID e =
STAINLESS STEEL |.- L
BLANK CASING L g ——
(0.1-8 feet) ey o il
°| =
#3 MONTEREY 55 Y 124 OVM =0 @ 11 feet
SAND PACK 1 wamm- | | COARSE GRAVEL BACKFILL (GM)
(8.2-30 feat) L 2
s u
e w 0
ot ] %
| R,
T B
P 16 -
e aoe fUST Bueavallon _ _ _ _ . _-oooos h
WELL SCREEN ' E BLACK SAND (SP) saturated, loose, medium grain,
COLLAR BREAK r i E wall-sorted with some clay and silt; moderate gas JJ
{18.1 feet) or; OVM = 25 ppm @ 17 fest
e B 20
GREY SANDY CLAY (CL)sticky  _______ E
GRAY SAND (SP) ssturated, loose, fine grained,
D g h
STAINLESS STEEL |- OVM = 2 ppm; 21 ppm in sugers @ 22 feet [
SLOTTED CASING |-, - )
SLOT SIZE = 0.020" |.- .~ (8/7/6) SANDY CLAY (CL) i
(8.3-28.9 feat) X PVM = 48 ppm in sugers @ 34 feet oo
{(8/7/7) BLACK SAND (SP) saturated, fine to coarse, loose
1 (4/8/12) grain with gasoline odor 4
LANATION

¥ Water level during drilling
OVM Organic Vapor Meter Reading

- = = ~ Qontact (dashed where sppreximate)
B Location of sample




CLIENT P.0. PARTNERS

ES ENGINEERING - SCIENCE

1650 65th STREET,

LOCATION EMERYVILLE, CALIFORNIA

DATE 28 March 1990

GEOLOGIST P.F. BERTUCCL R.G.

WELL CONSTRUCTION

THREADED % (2/8/7N2)
BOTTOM CAP T e
SAND

EXPLANATION

¥ Water level during drilling
OVM Organic Vapor Meter Reading

“ .
URFACE % (FEET> -

GROUND

4

(=]

BELOW

44 -

48 -

TEST HOLE NUMBER ____ EW-1

DRILLER ASE DRILLING, INC.

DRILLING METHOD __HOLLOW-STEM AUGER

HOLE DIAMETER 10.78-INCHES

LITHOLOGY DESCRIPTION

—— W O wR R S

- e o e e e A e e e e A

------------------------

- T o omm omm o o ow e e

ARK AND LIGHT BROWN SILTY CLAY (CL)
tled, rusty-brown stresk
VM = 145 ppm in augers @ 30 feat

L

BOTTOM OF BOREHOLE
T.D. Approx. 30 Feet

- = - - Contact (dashed where approximate)
B Location of sample




CLIENT

P.O. PARTNERS

LOCATION
DATE

1660 65th STREET,
EMERYVILLE, CALIFORNIA

27 March 1990

GEOLOGIST

P.F. BERTUCCL R.G.

WELL CONSTRUCTION

CHRISTY BOX
LOCKING CAP

CEMENT GROUT:
(0-4-4.6)

BENTONITE
SPACER
{4.6-5.7)

4" 1D PVC
BLANK CASING
(0-7.2 faat)

MONTEREY #3
SAND PACK
(5.7-22.1 feet)

4 ID PVC
SLOTTED CASING
SLOT SIZE = 0.020°
(7.1-21.8 feet)

PVC INSERT
BOTTOM CAP

T A ———. "

(3/3/3)

{25+)

b 4

£ : (2/2/2)

(4/11/9)

(s/8/7)

(5/12/7)

EXPLANATION

Y Water leve! during drilling
OVM Organic Vapor Meter Reading

LITHOLOGY

TEST HOLE NUMBER

DRILLER

ES ENGINEERING - SCIENCE

MW-6

ASE DRILLING, INC,

DRILLING METHOD _BOLLOW-STEM AUGER

HOLE DIAMETER

(FEET)

SURFACE

on
L

12

BELOW

=

1

-

DEPTH

20

G

10.76-INCHES

DESCRIPTION

ASPHALT PAVEMENT AND GRAVEL BASE

BROWN SAND-GRAVELLY CLAY FILL {CL)
loose, dry with refuse fragments, no odor
OVM = 0 ppm @ 3.5 feet

T -

DARK BROWN SILTY SAND FILL (SM) loose,

DARK GRAY TO GRAY GREEN SILTY CLAY
(CL) moist to saturate, soft to firm, locally sandy
and gravelly, common refuse fragrents

OVM =1 ppm @ 10 feet

OVM = & ppm @ 12.5 feet

BLACK SILTY SAND (SM) fill saturated, friable,
fine to medium grain, well-sorted, faint hydrogen
aulfide odor

LIGHT BROWN SANDY CLAY (CL) satursted,
soft, sticky
OVM = § ppm @ 21.G feet

BOTTOM OF BOREHOLE
T.D. = Approx. 22.1. Feet

28

- = = = Contact {dashed where approximate)
. Location of sample




CLIENT

LOCATION
DATE

P.0. PARTNERS

1650 65th STREET,

EMERYVILLE, CALIFORNIA

29 March 1980

GEOLOGIST _____ HENRIROCANI

WELL CONSTRUCTION

CHRISTY BOX
LOCKING CAP
GROUT:

96% CEMENT

5% BENTONITE
{0-4 feet)
BENTONITE SEAL
{4-5 feet)

4" ID BLANK
PVC CASING
(+0.3-6.9 feet)

#3 MONTEREY
SAND PACK
(5-1B.7 feet)

¢ ID SLOTTED
PVC CASING

SLOT SIZE = 0.020°
(6.7-18.7)

PVC BOTTOM CAP

EXPLANATION

/

! Water level during drilling
OVM Organic Yapor Meter Reading

(8/7)

(5/7/18)

No Recovery

(3/3/€)
(4/4/9)

(4/7/10/14)

TEST HOLE NUMBER

DRILLER
DPRILLING METHOD _ HOLLOW-STEM AUGER

HOLE DIAMETER

LITHOLOGY

¢ SURFACE - ¢FEET)

GROUND

1

BELOW

16

DEPTH

ES ENGINEERING - SCIENCE

o

MW-7

ASE DRILLING, INC.

8-INCHES

DESCRIPTION

RED BROWN CLAYEY SILTY GRAVELLY FILL
(AFY); dry, oo edor
\OVM = 0 ppm @ 1.0 foet il

. -

GREY GREEN SILTY SANDY CLAY (CL) with
lnzge gravel, brick, rock fragments

OVM =0 ppm @ 4.5 fast

e

OVM = 0 ppm @ 10 feet
(Material from 9 to 15 feet may be coarse fill
according to driller)

OVM =0 ppm @ 14 feet

%

%

it
GREY CLAY (CL); dense, moist, minor silt 7

GREY BLACK CLAYEY FINE SAND (5C)
shell fragments {low oxygen estuarine
minor graval, saturated, friable

BROWN CLAY (CL); firm, moist with minor

£, gravel
VM =0 ppm @ 18 feet

BOTTOM OF BOREHOLE
T.D. Approx. 19.0 Feat

- = = = Contact (dashed where spproximate)
B Location of sumple




CLIENT P.0. PARTNERS

1650 55th STREET,

LOCATION EMERYVILLE, CALIFORNILA

ES ENGINEERING - SCIENCE

TEST HOLE NUMBER EB-1

DRILLER

ASE DRILLING, INC.

DRILLING METHOD _ HOLLOW-STEM AUGER

HOLE DIAMETER 8-INCHES
LITHOLOGY DESCRIPTION
7 \COARSE GRAVEL FILL (GP) p

BROWN BLACK GRAVELLY SILTY CLAY (CL)
fill, minor sand, fine to medium gravel, abundant
rad brick fragments, moist

OVM =0

oOVM =0

oOvVvM =10

'BLACK SILTY SANDY CLAY FILL (CL}
occasional medium gravel occurs with fragments of
brick, moist

OVM =0

BOTTOM OF BOREHOLE
T.D. Approx. 11.G Feet

DATE 29 March 1990
GEOLOGIST JON HOFFMAN, R.G.
D—
"~
[
w
NOT COMPLETED b
AS MONITORING u
WELL
‘ -
(14/16/18) "
No Recovery a
EXPLORATORY %
BORING: .

N 5/7/10D
GROUTED TO /7/10) @
SURFACE 8

‘ [m]
(s/12/14) 3
No Recovery g
12 -
=
[w]
|
w
m
16 4
E
20
14 -
28
EXPLANATION

Y Water level during drilling
OVM Organic Vapor Meter Reading

+ = = = Contact (dashed where approximate)
B Location of sample
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Cllent B.Q, PARTNERS — Job No,NG222.05
: 1650 65TH STREET PROPERTY
Subject EMEAYVILLE, CA by BEBIPLY
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Weill Development of Upgradlant Monltoring Well MW-T.

Sheat i _of_2
Date_27-29 MARGCH 1990

PHOTO 1

PHOTO 2
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" ©lient P.O.PARTNERS ____  Job No.NC222.05 __  Sheet 2 _of_2
1650 65TH STREET PROPERTY

Subject EMERYVILLE, CA gy EEBI/PLY Date 28 MARGH 1990 _ __
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! PHOTO 3
i
PHOTO 4

installation of 4—-inch |0 Stalnless Steel Well
Casing and Screen, Extraction Well EW-1,
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GROUNDWATER SAMPLING FIELD NOTES

E _ . PROJECT/LOCATION F -0 Partners/Emeryville

PROJ. NO, 2C222.03 _ DATE 4/2/90
2 & & S COMMENTS
R & !
& & fESE S S ESE /&S o g £ (SAMPLE
2 /&Fe oF S & JRS/E/ TS/ J & /8 ) &y o X TURBIDITY
s & ~ l&' S ~ & & 2D 5y A &?’ o ) Q'S' ng 2 .*‘- o 2 G}Q'} .
& ) & G S&/SE/25/8 9/ & S J&o &5 P P SAMPLE ODOR,
C)SES LY TR S )G ST BSEY SF
S EGE © N/ o AL ~q TIONS, ETC.} *
4/2/90 | 7.07 - 13.3|28907.96 EPA Method . [(2)z] S5ni~turbid; no
_ 13.6}3520(9.23 B {TPH (Diesel)ambek’BSFiles
MW~7 10:05 4 16.94 ‘ B — — - 13.813580]8.63 |2TXE + (3) Well went dry after
: 22 agocline 40mlpurging 20g, had to
AS/HIR 18,54 22 ' . DAspait 10min.
.40 15.71410017.3 5
420 8.40 17.1)2100]6.93 |25 |5 | * n pemi-turbid; no
. - " . .
M#-6 | 11:00 118,12 Bl — | —= | - |16.7]2150(6.93 pdor
AS/HIR 20.88 24
4/2/90 | 11.66 fnitiall 11,64 15.9]5000 {8.26 [EPA Methods |(2)L| Semi-turbid; no
1m 11.71 2g | 17,0|5000|8.32 TPH (diesel)hpphetodor
EW-1 | 11:45 4" G |[2m 11.70f 4g |16.7]|5000[8.12 B [BTXE+Gasolini(3)
3m 11.70 6g Purgeable Oml
. & 11.70 8
‘AS/HJR 28,07 32 Sg 1379 lﬂé Eilocarbons L??i
6m 11.74| lag " Irotal organ.|'’%]
7n 11.73| 18g . karbon ]l.as Fic BQttle
8m | 11.76| 22g (DL .,
"9m 11.77 26g
10m 11.79 30g
Llm 11.86] 355
12m | 11.90] 40g
13m 11.90| 45g
14m 11.91 50g
15m 12,07| 58g
16m 12.10| 66g

* WATER LEVEL FROM GROUND SURFACE
** WW-WELL WIZARD; G-GRUNDFOS PUMP; B-BAILER



WATER LEVEL DATA
PERSONNEL A SINGH, H. J. ROCA PROJECT/LOCATION
DATE: 4/2/90 PROJECT NO.:
TIME: 9:00 AM SITE CONDITIONS

1650, 65TH ST./EMERYVILLE

NC222.03

APRIL SAMPLING EVENT

{WATE]

MwW-2 11.67 27.05 2.46 15.75 4.08 0.83 12.30
MW-3 8.61 18.02 6.12 12.45 3.84 0.29 8.90
MW-4 8.21 15.66 4.19 12.24 3.03 0.36 9.57
MW-5 7.29 17.80 6.83 12.81 §.52 0.25 7.54
MW-6 8.40 20.88 8.11 0.10
MW-7 7.07 18.54 7.46 0.20

1. T.0.C. = TOP OF CASING.

2. 2" ID CASING = 0.16 GALLONS PER LINEAR FOOT.
3. 4" ID CASING = 0.65 GALLONS PER LINEAR FOOT.
4, 6" ID CASING = 1.47 GALLONS PER LINEAR FOOT




Foromy ,m}' 600 BANCROFT WAY
BERKELEY, CA 84710

ENGINEERING-SCIENCE, INC, Tel: (415) 548-7970 Fax: {415) 548-7635

Report Date: 04/06/90
Work Order No.:1755

Client: Paul Bertucci
ES Berkeley/P.0. Partners
1650 65th Street/Emeryville
600 Bancroft Way.
Berkeley, CA. 94710

Date of Sample Receipt: 04/02/90

Your samples identified as:

WELL MW-7

WELL MW=-6

WELL EW-1
were analyzed for TPH according to EPA Method 8015, Diesel
according to EPA Method 8015 and BTEX according to EPA Method
8020

Finally, your sample identified as:

WELL EW-1
was analyzed for velatile halogenated organics according to
EPA Method 601, organic lead, total organic carbon, TDS,
Anions: fluoride, chloride, nitrite, phosphate, sulfate,
nitrate by IC, calcium, magnesium, iron, sodium and potassium.

The analytical reports for the samples listed above are
attached.

90-WO1755CL 1 CL-FORM

A PARSONS COMPANY
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ES-ENGINEERING SCIENCE, INC, . 600 Bancroft Way |
Berkeley,CA 94710 [

GC ANALYTICAL REPORT
GASOLINE by MOD 8015(LUFT)
Work Order NO.: 1755 Matrix:WATER
Client ID: WELL EW-1 Unit:UG/L
Laboratory ID: 1755-03
Date Collected: 04/02/90 Date Analyzed:04/06/90

Dilution Factor: 5

-:-s:nss-------:xttssta.:ss-.--l=-=-----:3-:-3-:-----t.:sas:.:---------*

}
Compound Result Reporting [
Limit |
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i
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|
;
I
|
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u
|
|
I
x
I
I Gasoline 23000 200
|
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|
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|
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|
|
I
I
|
!
t
}
l
I
I
i
!
I
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|
|

ND-Not Detected
| NA-Not Applicable
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| ES-EMGIMEERING SCIENCE, INC. 600 Bancroft Uay

Work Order NO.
Client IDs

I
!
!
I
|
'
I
|
I
{ Laboratory ID:
|
|
I
|
|
%
|
|
t

Dilution Factors 1
Compound Resutt Reparting
Limit
*================="—'==========='==== s s S E NS TN E IR S E RS RS SN NER TR
MINERAL SFIRITS(C?-C12) 15000 500
30 WEIGHT 0OIL(E22-C32) 12000 1000
DIESEL(C10-€17) ND 500

MD-Mot Detected
NA-Not Applicable

ANRLYST:

— e ey S S Ty W A — . —— m— G T e L vmy S e e VT i S — s e

Berkeley,CA 94710

GC ANALYTICAL REPORT
Analytical Method
PETROLEUM HYDRDCARBON

1755 MatrixtWUATER
WELL EW-1 Unit:UG/L
1755-03 Date Collected:04/02/920

Date Extracted:04/03/90
Date Analyzed:04/07/90

Chromatographic pattern of the sample was similar to but not
identical to 30 weight oil and mineral spirits,

GROUP LERDER:
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| ES-ENGINEERING SCIENCE, INC. 600 Bancroft Way

Work Order NO.:
Client ID:
Laboratory ID:
Date Collected:

Dilution Factor:

Compound

Benzene

Toluene

Xylenes (total)

HD-Not Detected

I
|
}
|
i
t
|
}
|
f
i
|
}
|
|
i
|
|
|
|
! Ethyl Benzene
{
|
I
|
|
|
]
|
}
]
|
]
|
I
|
I
}
|
I
I
!
%
| NA-Rot Applicable

Berkeley,CA 94710

" GC ANALYTICAL REPORT
Analytical Method

BTEX / 8020
1755 Matrix:WATER
WELL EW-1 Unitiug/l
1755-03 % Moisture:N/A
472790 Date Analyzed:14/5/90

200

Result Reporting
Limit

8500 .4@0
1300 420
3300 400
6500 1)
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ES-ENGINEERING SCIENCE, INC,. 620 Bancroft Way
Berkeley,CA 94710
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GC ANALYTICAL REPORT
Analytical Method
601 Volatile Compounds

Work Order NO.:1755 % Moisture:NA
Client ID:WELL EW-1 Matrix:Water
Laboratory ID:1755-@3 Unit:iug/L
Date Collected:4/2/90 Date Analyzed:4/5/90
' : Date Confirmed:NA

Dilution Factor: 1

Compound - Result Reporting

Limit

BROMODICHLOROCMETHARE ND 1
BROMOFORM ND 2
_BROMOMETHANE RD 12
CARBON TETRACHLORIDE ND 1.2
CHLOROBENZENE ND 2.5
CHLOROETHAKNE ND 5.2
2CHLOROETHYLVINYLETHER ND 1.3
CHLOROFORM ND @.5
CHLOROMETHANE ND 0.8
DIBROMOCHLOROMETHANE ND 8.9

12 DICHLOROBENZENE ND 1.5

13 DICHLOROBENZENE RD 3.2

14 DICHLOROBENZENE ND 2.4
DICHLORODIFLUOROMETHANE ND 18

11 DICHLOROETHANE ND .7

12 DICHLOROETHANE 18 9.3

11 DICHLOROETHENE ND 1.3
t-12 DICHLOROETHENE ND 1

12 DICHLOROPROPANE KD 0.4
¢-13 DICHLOROPROPENE ND 3.4
t-1i3 DICHLOROPROPENE WD 2
METHYLERE CHLORIDE RD 2.5
1122 TETRACHLOROETHANE ND 2.3
TETRACHLOROETHENE ND 9.3
111 TRICHLOROETHANE ND 9.3
112 TRICHLOROETHANE RD .2
TRICHLOROETHENE RD 1.2
TRICHLOROFLUOROMETHANE ND ‘ 5
VINYL CHLORIDE ND 1.8

ND-Not Detected
NA-Not Applicable

ANAL ROUP LEADER %T
YST% ¢ ' (0 ARR So
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i ES-ENGINEERING SCIENCE, INC, 600 Bancroft Way |
t Berkeley,CA 94710 i

GC ANALYTICAL REPORT
GASOLINE by MOD 8015 (LUFT)
Work Order NO,: 1755 Matrix:WATER
Client 1ID: WELL MW-6 | Unit:UG/L
Laboratory ID: 1755-02
Date Collected: ©04,/02/90 Date Analyzed:04/06/90

pilution Factor: 1

— i w— T W T AE ey g —— e S S ——
— A ————— O —— S — —

*----tg=8888ISISSSBB--E‘----.SSSSSSI.III'--ﬁ‘a:'sﬂﬂ---ﬂﬂll-.l....'.tt::‘&*

I : |
| Compound Result Reporting I

I Limit |
*=-=-=z====*=:======-=----‘-IHSSSI-=EEBE.---B.lﬂﬂﬂﬂﬂ---ISBICIEI---ISIBIB*
! i
) Gascline ND 200

|

|
|
|
I
|
|
}
'
i
|
l
|
|
I
i
!
i
|
}
|
|
|
I

| ND-Not Detected
I NA-Not Applicable




| ES-ENGINEERING SCIENCE, INC. 600 Bancroft Uay
| Berkeley,CR 747190

o o e e o R S R TS I SeTSS S eSS
|

1 6C ANALYTICARL REPORT

| Analytical Method

| FETRGLEUM HYDRODCARBON

i

| Work Drder NO.: 1755 Matr ix:WATER

|

] Client ID: WELL MUW-4 UnitsUB/L

|

l Laboratory ID: 1755-02 Date Collected:04/02/90

i Date Extracted:04/03/%90

| Date Analyzed:s04/07/90

|

| Bilution Factars 1

!
*-=======--=========-‘==========-B===8==================!=====ﬂ==ﬂ===ﬂ==
| .

| Compound Result Reporting

} Limit
*===.—_=====z===================-====n=..—..==|=============================2===

MINERAL SPIRITS(LY?-C12) MD 500
30 WEIGHT OIL(C22-C32) ND 1000

DIESEL{(C10-C1l7) ND 500

identical to 30 weight oil and mineral spirits.

KD-Not Detected
MA-Not Applicable

ANALYST: GROUFP LEADER: —>

|
i
!
i
;
I
I
|
!
!
|
|
}
}
{
|
| :
{ Chromatographic pattern of the sample was similar to but not
i
|
|
I
I
|
|
|
!
|
}
|
I
|
i
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| ES-ENGINEERING SCIENCE, INC. 600 Bancroft Way
I Berkeley,CA 94710

B o e - o = = = . i e e R W . o e A P AR U R Y R N S A ES D W M W e e e
]

| GC ANALYTICAL REPORT

| Analytical Methed

| BTEX / 8020

|

| Work Order RO.: 1755 Matrix:WATER
| _

| Client ID: WELL MW-6 Unit:ug/L
|

| Laboratory ID: 1755-02 % Moisture:NA

I

| Date Collected: 4/2/90 Date Analyzed:4/5/90
|

| Dilution Factor: 1
l-.-.."..--------...---------------------.------.-.-‘I------.----------
|

|] Compound Result Reporting

] Limit
*S..'.E-------.---8.-------.----------.-....’--'---.--------------------
|

| Benzene ND 2

|

| Ethyl Benzene RD 2

i

| Toluene ND 2

|

| X¥ylenes (total) ND 4

|

I

]

]

|

|

I

|

|

|

}

|

|

i

i

|

I

| WND-Not Detected

|

NA-Not Applicable
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| ES-ENGINEERING SCIENCE, INC. 600 Bancroft Way |
I Berkeley,CA 94710 |

o —— e e e e B D Bt A e e S . S e S e S S e s A L Y o . S . . . Y . D e S S S o Y e S S S S *

GC ANALYTICAL REPORT
GASOLINE by MOD 8015 (LUFT)
Work Order NO.: 1755 Matrix:WATER
Client ID: WELL MW-7 Unit:UG/L

Laborateory ID: 1755-01

i

|

)

I

i

[

I

i

|

|

|

{ Date Collected: 04/02/90 Date Analyzed:04/06/90

i

I Dilution Factor: 1

!
*88.3:"‘888---------==“ﬂﬂ'.I---Il'I-888SIC==BSB-‘88""':888888&&-‘-.--*
I i
I Compound Result Reporting i
I Limit H
**8.%888=8====3t88.:----IIIISII-ll====BIH=-SSSSSIBSQ‘SSESBS.S:S':GS::B“*
| i
} Gasoline ] 330 200 |
| |
| |
| i
| |
| |
i |
| |
§ |
i i
H |
{ |
| |
I i
| |
{ |
} |
| |
} |
t (
| {
I |
} I
| N
| |
| ND-Not Detected l.
|} NA-Not Applicable |
I |
| ANALYST % GROUP LEADER: 6?- |
I ' |
[ < |
| /Wt [ f ICAPR S0
A e ————————— e o . *
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l \ | ES-ENGINEERING SCIENCE, INC. 600 Bancroft Way |
| Berkeley,CLA ?4710 |

I |

l N m i m e e »
| |

I GC ANARLYTICAL REPORT |

l | Analytical Method l
} PETROLEUM HYDROCARBON i

i |

l | Work Order NO.= 1755 MatrixsWATER |
i |

b Client ID* WELL MU-7 UnitsliG/L |

i ' |

l |  Laboratory ID: 1755-01 Date Collected:04/02/90 |
| Date Extracted:04/03/90 |

| Date Analyzed:04/07/90 |

i ' |

I ] Dilution Factor:® 1 |
i |

l ' |
{ Compaund Result Reporting |

! Limit |

} |

| I

' | I

| MINERAL SFPIRITS(C?-C12) 500 500 i

| |

I { 30 WEIGHT 0IL(C22-C32) 5000 1000 i
I }

i DIESEL{C10-C17) ND 500 |

| |

l | |
| I

| I

| I

I % !
| |

| |

| i |
| Chromatographic pattern of the sample was similar to but not |

| identical to 30 weight oil and mineral spirits, i

| !

P |
} t

| |

i | |
I A

| |

' | ND-Not Detected |
} BA-Naot Applicable I

| |

l | ANALYST: GROUP LEADER: |
| ' - _ {

i . |

i : |

' o e e e m e e m—emmmmmmmmm e m oo mmmmo o= x




| ES-ENGINEERING SCIENCE, INC. 600 Bancroft Way
| Berkeley,CA 94710

GC ANALYTICAL REPORT
Analytical Method

BTEX / B@20
Work Order NO.s: 1755 " Matrix:WATER
Client ID: WELL MW-7 Unit:ug/L
Laboratory ID: 1755-01 $ Moisture:NA
Date Collected: 4}2!90 Date Analyzed:4/5/09

Dilution Factor: 1

Compound Result Reporting
Limit

Benzene 170 D 20
Ethyl Benzene 2 2
Toluene 4 2
Iylenes (total) 5 4

D - Additional dilution factor = 10
RD-Not Detected
HA-Not Applicable
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ES-EMDIMNEERIMNG SUIENRTE, INC. 600 Baworoft day
Berhkeley, TR 35710
INGRGANIC ANALYTICAL REPORT
Horh Oroer No.o s 1872 K Moistures NSO
Cliemt ID: WELL Mw-2 Matring WATER
Laboratery ID: 18720040 Umit: gl
4 E— o= e —— i o e T I o e I e 1 B P T TR e I e T o e e T s s R DI, T L py
Parameter Fesualt Reocrt ivg Amsiyticsl Date
Limit Method Fralyzed
LESD 2,088 £, S = —R0 AT SFD
M- Not fApplicable
KO- tieet Detected

AMNALYET :

J Mok

INGRG &

GROUE LEADER:
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ES-ENGINEERING SUIEZMDE, INC. &40 Barwroft day ¢
Perheley, CR 94710 H

H

- —_ e e e o e o e e o e s e e e e e e e e e e e e e o e e e e P P e e e e e 2 o e e o e e s "
2

INGREGANIC AMNRLYTICRL REPDRT H

Hork Order MNo. 3z 16T K Modsturegs NA }
{

Ciiert IDr WELL -3 platrin: WITER f
Labcratory ID: 16T7Z.030 , Umit: mosL H
—— RIS oTmeEoDe =s T T TE T e e Y P -— R Tam v Ta s THR Tt G DD O LRI LR LN g0 e e ﬂ-
!

Faraureter Aesult Resorting Fosalivtical Date {
Limit #ert o Pralyoed !

SummmsizoEorre EIEREE R = D I NI D INY 1NN RN IR A S0 g {0 BN S0 0 AN N S0 St SR L R T m g ey M ST A ey O R NI T R T
LEOD RS o, GF —~f 2T S0 ;
+

H

!

MHA- Not Applicable {
KD~ Mot Detected i
- e e - -1
FHRLYST: GROLIP LEADER: H
J. MRS MM&ML ;
_______________________________________________________ —_—



ve B m e wn B ww v ww v ww e wn ww e e o we ve K oew en e

by e

e e mw W

_-*, i e M W ww W W wE we B s BY N W wy W MR R ew SR S -

ES-EMNBIMEERING SCIENDE, INC.

&l Fancvoft Way
Perheley, 08 34710
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INOGREANIC ANALYTICAL REPORT

Worhk Orger MHo.: 1672

Ciient 1Dz WELL M-S

Labeaatory ID: 1878, 028

#® podsture: NA
patrin: WATER

thveit s mpsh
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Limit

Date
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ES-ENGINEERING BCIENMCE, IRNC. &00 Bancroft ey
Herheley, DR 94710
INGRGAMNIC AMALYTICAL REPORT
Mok Order No. 3 I8TE % Moisture: MO
Client ID» WELL MW-5 Matrixny WRATER
Ltaboratory ID: 167E. 045 thmit 2 mgsL
Farameter Fesult Fepcret ing Froelytical Date
timit Pletboa Arnaiyvoed
LESD oL E e OO TIE 212 ST AT
MR- Mot Applicable
KO- Mot Detected
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60@ Bancroft Way
Berkeley, CA 94710

ES-ENGINEERING-SCIENCE, INC.

INORGANICS ANALYTICAL REPORT

.
Il '

Client: ES-Berkeley Work Order: 1755
Project: P.0. Partners Matrix: Water
Client’s ID: EW-1

Well

EW-1

1145
Sample Date: ©4/02/90
% Moisture: NA
Lab ID: 1755.@3

G Normal
Parameter ——e—meeee—— Resultg----—e—=mee- Method Report Units Date
Limit Analyzed

Calcium 160. P 1 mg/L @04/13/9Q
Iron 9.39 P @5 (PPM) ©4/11/92
Hagnesium 40, P 1 in 04/11/90
Potassium 68. P 1 Water ©4/11/92
Sodium 990, P 1 " @4/13/52
Chloride 1600, Ic .1 " 04/13/99
Fluoride 5.4 IC 1 " @4/13/90
Nitrate ND IC 1 " @4/13/92
Nitrite ND Ic 1 " 04/13/90
Phosphate ND IC 1 " @4/13/90
Sulfate ND IC 1 " 04/13/99
yyel 350Q. Grav. 19 " @4/0%/90
ND- Not Detected .
ENALYST: _@/_Méﬁ GROUP LEADER:




.-
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ES-ENGINEERING SCIENCE, INC. 600 Bancroft Way
Berkeley,CA 34710

T ——————— T —_ $ie e

ORGANIC LEAD
CALIFORNIA LUFT MANUAL METHOD
and
TOTAL ORGANIC CARBON

Work Order NO.: 1755 Date Analyzed:
Client ID: WELL EW-1 Matrix:
Laboratory ID: 1755-032 Unit:
T T
Parameter Resul t
ORGANIC LEAD ND
TOTAL ORGANIC CAREBON 110

NA_ Not Analyzed
ND_ Not Detected

REVIEWED BY:

04/12/90

WATER

Limit



-

a— ‘ goo BANCROFT WAY
ERKELEY, CA 84710
ENGINEERING-SCIENCE, INC, Tel: (415) 548-7970 Fax: {415) 548-7835

Report Date: 04/10/90
Work Order No.:1741

Client: Paul Bertucci
ES Berkeley/ P.0O. Partner/MGC
1650 65th Street Site/Emeryville
600 Bancroft Way
Berkeley, Ca. 94710

Date of Sample Receipt: 03/29/90

Your samples identified as:

WELL MW-6
WELL MW=-7
were analyzed for TPH gasoline by modified EPA Method 8015 and

BTEX by EPA Method 8020.

The analytical reports for the samples listed above are
attached.

90-W01741CL 1 CL~FORM

A PARSONE COMPANY
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ES-ENGINEERING SCIENCE, INC. 600 Bancroft Way
Berkeley,CA 94710

GC ANALYTICAL REPORT
GASOLINE by MOD 8015 (LUFT)

Work Order NO.: 1741 Matrix:SOIL
LEVEL:LOW
Client ID: WELL MW-06
Unit:ug/Kg
Laboratory ID: 1741-01
Date Collected: 03/27/90 Date Analyzed:04/08/90
Dilution Factor: 1
.SBQQSC‘S.=I’===I=EIISSQSS..."-SSQISIIII--.-I---------.B-S.-.‘--------*
|
Compound Result Reporting |
Limit |
N e e R A T r Ll ST T R R T L T T T Nl I T T E T S R E E T T EEE R A EEEEEEENEEREEEESTEEERE
|
GASOLINE ND 500

ND-Not Detected
NA-Not Applicable

ALL RESULTS ARE REPORTED AS RECEIVED WITH NO CORRECTIONS FOR MOISTURE.

ANALYST: GROUP LEADER: sz;%E::
Q ‘
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! ES-ENGINEERING SCIENCE, INC. &00 Bancroft Way !
H Berkeley,CA 94710 H
[ W—— — s -_ L 3
H 6C ANALYTICAL REFORT ;
H Analytical Method i
} BTEX /7 BO20 !
{ Work Order ND.: 1741 Matrix:SOIL }
H Client ID: WELL MW-& Unitsug/¥g !
i Laboratory ID: 1741-01 % Moisture:NA :
i Date Collected: 3/27/%90 ' Date Analyzed:4/6/%0 '
{ Dilution Factor: i '
*======z===========================x===.—.==t========.=======m==============*
{ Compound Result Reporting i
i Limit !
#fm=mrmommoman R P et B e E = Sasamsn
1 Benzene ND 2 :
i Ethyl Benzene ND 2 ;
t Taluene ND 2 |
i Xylenes (total} MND 4 :
l !
H i
! ND-Not Detected i
! NAa-Not applicable i
* P —————————— *
i ANALYST: EES GROUF LEADER: H
M — - *
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ES-ENGINEERING SCIENCE, INC. 600 Bancroft Way |
Berkeley,CA 94710 i

GC ANALYTICAL REPORT
GASOLINE by MOD 8015(LUFT}

Work Order NO.: 1741 Matrix:S0OIL

|
|
|
|
I
I
LEVEL:LOW |
Client ID: WELL MW-07 i
Unit:ug/Kg l
Laboratory ID: 1741-02 i
|
Date Collected: 03/28/90 Date Analyzed:04/08/9%0 |
{
Dilution Factor: 1 |
.ISCRIEISSBRI----I--‘.II.ttﬂﬂl.."l‘.l---------..*.-‘.I-----------Iﬂﬂl-l
|
Compound Result Reporting i
Limit |
.tﬂc.':s"ﬂﬂ‘.l...l------t--t.‘..I-IEﬂSEBIIIIISSBSSSI=====-I--BB======ﬁ*
|

GASOLINE ND 500

ND-Not Detected

) NA-Not Applicable
|

| ALL RESULTS ARE REPORTED AS RECEIVED WITH NO CORRECTIONS FOR MOISTURE.
} .

I ANALYST: GROUP LEADER: iEE];:;’
TS w
' A

I

— e o e S e i S e — ke —— A A — g —— — —— —— —— — — T —— — —




*-— - - - —————————— *
! ES-ENGINEERING SCIENCE, INC. &00 Bancroft Way !
: Berkeley,CA 4710 ;
H 1
e .
: ;
! GC ANALYTICAL REFORT i
i Adnalvtical Method H
H BTEX / BOZ20Q i
H i
i Work Order NO.: 1741 Matrix:SOIL H
: i
' Client ID: WELL MW-7 Unit:ug/kg '
H i
' Laboratory ID: 1741-02 % Moisture:pA H
1 1
i Date Collected: 3/27/90 Date Analyzed:4/6/90 :
: H
{ Dilution Factor: i !
P+ 3+t 4+ =+ 4+ + 1+ 1 1+ L 33t ik 3ot —+—+ L34 4 ======================*
' ‘ H
{ Compound Result Reporting H
H Limit :
* == ============#ﬂ=================HH======================*
; !
{ Ben:ene ND 2 ;
: :
! Ethyl Benzene ND 2 H
' :
! Toluene ND 2 H
! Xylenes (total) ND 4 ;
i H
) )
] ]
' ;
: ;
' i
| i
: '
' :
H ]
H :
; ;
i i
H '
t !
H H
i ND-Not Detected !
i NA—-Mot Applicable i
* *
i ANALYST: GROUF LEADER: !
4 . 5
s Bt
H :
* - T ———————— A L bt *
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ENGINEERING — SCIENCE, INC,

: E5 lal _ CHAIN OF CUSTODY RECORD 0.7 PAGE___ OF __
EISEI'KJEEHING—SCENCE PF;SJEGT MANAGER: PROJ. NO.: { / & ANALYSES REQUIRED / 2
Ne BErkeLey | £oF Bertuec Nczzz.04 5 YA <, >
PROJECT NAME / LOCATION: F 0. Putnérs ’ < ,\ rfg $?\ o
MGC E'meo'-/w'(fG, /650 651h 5f. Site § P\Y a§9 O AP f
SAMPLER(S): (SIGNATURE) M_/e/@“i '5. § C/ \ Q‘;g,.
SAMPLE L pate | Tive &«V‘\* SAI_APL'E LOCATION Z /3% @‘ ,@:ép ) REMARES
i —17 L7~ O2AR
W=7 726 3:50 Bo_ | Sl Boving — Well Mw/=7 | 1 |(1 00| A | Stondaid 2 ~WE. +ugnares
S o et —— o =] $ ot [ Please run ¥ report
Grehlvador St ol mﬂ" sulysitted [ Sawple
M«a;. V74 /25 submtted 3/27/90

T/H sasdehg- 7 BIXE

Gl 520 Tarip = Tkac

RELINGUISNED BY: NATURE) DATE/TIME AECEIVED BY: ISIGNATURE) RELINQUISHED BY; (5|GNATURE| DATE/TIME RECEIVED RE}
8-y0
M R ACAN AT P, G otz et/ 7./
¥ i &

Am
RELIHGUISIIED BY: ISIGHATUNE} DATE/TIME NECEIVED ORATORY DY: DATE/TIME AEMARKS k W’/@ny—
SIGN E
ﬁ %“‘ L 0G0[i- 45 Sauplt fur
Vi ;,, o )| 32950 | Kis5 ?}c‘ |\b5 (et pn - hsted & Johs

F‘H‘”"IﬂlllUTloN ORIGINAL ACGCOMPAMNIES SHIPMENT, ﬁ')k COORDINATOR FIELL FILES



e
axmt s 600 BANCROFT WAY
BERKELEY, CA 94710

ENGINEERING-SCIENCE, INC. Tel: (415) 548-7970 Fax: (415} 548-7635

Report Date: 04/06/90
Work Order No.:1780

Client: Paul Bertucci
ES Berkeley/P.0O. Partners
1650 65th Street/Emeryville
600 Bancroft Way
Berkeley, CA. 94710

Date of Sample Receipt: 04/04/90

Your samples identified as:

EW-1a

EwW-1B
were analyzed for TPH according to EPA Method 8015, and BTEX
according to EPA Method 8020

The analytical reports for the samples listed above are
attached. _

90-W01780CL 1 CL-FORM

A PARSONS COMPANY



Work Order NO.:

Client ID:
Laboratory ID:
Date Collected:

bilution Factor:

Compound

R wte S gy S e e — N e e SV . S T S TS W SR SN TRV WETES VST SN N S Spers. —

1789
EW-1A
1780-01
474790
109

600 Bancroft Way |
Berkeley,CA 24710 |
|
-

GC ANALYTICAL REPORT

Analytical Method
BTEX / 8020

Result

Matrix:WATER
Unit:ug/L
$t Moisture:NA

Date Analyzed:4/5/90

Reporting
Limit

————— ) ——— v § e—e c—— ki Shtin . St s e e S S — — —

Benzene 6000 200
Ethyl Benzene 1100 200
Toluene azee 200
Iylenes (total) 3900 420
I
I
|
|
|
|
|
| |
| |
| I
{ |
| |
I |
| ND-Not Detected |
| NA-Not Applicable |
B e e e e e e e e e = e 7 o L A D P W W T s v e S G D D AP D W R S e e e o A - »
| ARALYST: GROUP LEADER: |
| I
I ; |
| |
B e e e e e e D R P W P W e 7 e e e e L A S A R T TR YR e e L B S e A ]
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| ES-ENGINEERING SCIENCE, INC. 600 Bancroft way |
| Berkeley,CA 94710 }
| |
B e e e e e e e e e e e e e e e e e e . ot e e e S o e e - e e %

GC ANALYTICAL REPORT
GASOLINE by MOD 8015(LUFT)
Work Order NO.: 1780 Matrix:WATER
Client ID: WELL EW-1A Unit:UG/L
Laboratory ID: 1780-01
Date Collected: 04/04/90 Date Analyzed:04/06/90

Dilution Factor: 2

SS.E-SCSSSS-t------IIII..’SBSS‘.‘.“IB------------------------EEE-BQSS&*
|

Compound Result Reporting |
Limit |

‘88::'383.::=----========'#SS.S-B---‘.---‘------.l-----=---======:=88==*

Gasoline 10000 200

ND~Not Detected
NA-Not Applicable

!
|
|
|
|
|
|
|
|
|
|
i
|
!
*
|
]
}
*
|
I
|
!
!
|
|
{
}
I
|
j
I
l
!
!
|
!
i
|
!
t
|
|
i
I
|
|
|
| GROUP LEADER:
|

I

|

— i ——————— —— N e e T —— — S — S S — — — — — — . S i
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ES-ENGINEERING SCIENCE, INC. 600 Bancroft Way i
Berkeley,CA 94710 |

GC ANALYTICAL REPORT
GASOLINE by MOD BO1S(LUFT)
Work Order NO.: 1780 Matrix:WATER
Client ID: WELL EW-1B Unit:UG/L
Laboratory ID: 1780-02
Date Collected: 04/04/90 Date Analyzed:04/06/90

Dilution Factor: 5

AR E B I E RS RS EE I EE EE S E R E N A EEREEEECANECEErEREEREIEEENERESERESRESR

|
Compound Result Reporting l
Limit {

EE T E S R E R N E R R E N E R R E N R E R R N EE T EE EFNE N ENEEECEEEIFEFTENSECSEEEEETREEER )

Gasoline 10000 200

— e Ame N e WS S SR NS S M e — — . —— —— — — — o —— Y o J e e e e e v e e — mm w— v vee 3} e m s S

| ND-Not Detected
| NA-Not Applicable

}
: ANALYST : — / GROUF LEADER: %:




| ES-ENGINEERING SCIENCE, INC. 60@ Bancroft Way
! Berkeley,CA 94710

GC ANALYTICAL REPORT
Analytical Method

BTEX / 8020
Work Order NO.: 1780 ‘ Matrix:WATER
Client ID: EW-1B Unitiug/L
Laboratory ID: 1780-02 % Moisture:NA
Date Collected: 4/4/90 Date Analyzed:4/5/90

Dilution Factor: 50

Compound Result Reporting
Limit

Benzene _ 3300 100
Ethyl Benzene 470 lee
Toluene 1600 1209
Xylenes {(total) 1800 200

ND-Not Detected

|
|
|
|
|
i
|
|
|
|
|
]
}
|
!
*
!
|
|
*®
I
|
i
i
i
I
|
i
|
|
I
|
i
|
|
|
i
|
I
|
|
|
|
|
|
=
| NA-Not Applicable



TE O fRA

L I S N N

_-ELE T oM™ - - - - -

CHAIN OF CUSTODY RECORD llo. 2780 PAGE_{ OF
CLIENT: PROJECT MANAGER: | PROJ, NO. -
ENGINEERING-SCIENCE, P . 2] / ANALYSES REQUIRED /
INC. BERKELEY el Bortoec pe206 | 5 =
: -
PROJECT NAME / LOCATION: — = L
PO. RAners/ 1650 €5£2 S, Euenpulle, CA 'é /’2{ y
)
Q
SAMPLER(S], JSIGNATUREL 27 w )
,/ge — © \Q.
¥ o A . REMARKS
SANPLE YDATE | TiMe & SAMPLE LOCATION = Q
W LG Dy
- . : : K 4
cw-R|H-0-fo| 344 |k | EW-I discarge sumpls |- 3 Hel 2% 1780~ 14, 3 &
Ew-|y 1) 517 [wde] (S -| disdhage sampe |5 | V bee|  Dals| /780274 8 C
_ , = ,
Jiring pempetes) o
RELINQUISHED BY: ISIGNATURE) DATE/TIME ~ |RECEIVED BY:-?\‘ATUE‘EI' RELINQUISHED BY: (SIGNATURE) DATE/TIME RECEIVED 8Y: {SIGNATURE)
Vo A e L Apgdenph
FELINQUISHED BY/ISIGNATURE) DATE/TIME | RECEIVED FOR_LABORATORY BY: / DATE/TIME REMARKS Sgrvps 165 72 3 e FTntac 7
) % [~

DISTRIBUTION: ORIGINAL ACCOMPANIES SHIPMENTCOPY TO COORDINATOR FIELD FILES



600 BANCROFT WAY
BERKELEY, CA 84710

ENGINEERING-SCIENCE, INC. Tl (415) 548-7970 Fax: (415) 548-7635

SRR

Report Date: 04/12/90
Work Order No.:1792

Client: Paul Bertucci
ES Berkeley/P.O. Partners/MGC, Phase I1X

1650 65th Street/Emeryville
600 Bancroft Way '
Berkeley, CA. 94710

Date of Sample Receipt: 04/10/90

Your sample identified as:

BT-1 ’
was analyzed for volatile halogenated organics according to
EPA Method 601.

The analytical report for the sample listed above are
attached.

90-W01792CL 1 CL-FORM

A PARSONS COMPANY



ES-ENGINEERING SCIENCE,

INC. &00 Bancroft Way

Berkeley,CA 94710

GC AMALYTICAL REFORT
Analytical Method
601 Volatile Compounds

Work Order NO.: 1792

Client ID: BT-1

Laboratory ID: 17921

Date Collected: 4/10/920

Dilution Factor:

M e - e e S S e e e e I e e

BROMODICHLOROMETHANE
BROMOFORM
BEROMOMETHANE

CARBON TETRACHLORIDE
CHLOROBENZENE
CHLOROETHANE
2=-CHLORDETHYLVINYLETHER
CHL.ORDFDRM
CHLORDMETHANE

D IBROMOCHLOROMETHANE
1,2=-DICHLORDEENZENE
1,3-DICHLORCEBENZENE
1,4~-DICHLOROEENZENE
DICHLORODIFLUOROMETHANE
1, 1-DICHLORCETHANE
1,2-DICHLOROETHANE
1,1-DICHLORCETHENE
t-1,2-DICHLORDETHENE
1, 2-DICHLORDFROFPANE
c=1,3-DICHLORDFPROPENE
t-1,3-DICHL ORDPROFPENE
METHYLENE CHLORIDE

1,1,2,2-TETRACHLOROETHANE ND

TETRACHLOROE THENE
1,1,1-TRICHLOROETHANE
1,1,2-TRICHLOROETHANE
TRICHLOROETHENE
TRICHLOROFLUCROMETHANE
VINYL CHLORIDE

ND—Not Detected
NA-Not Appliicable

ANALYST: <=§?f§?::

% Moisture:NA
MatrixshWater
Unit:ug/L

Date Analyzed:4/11/90
Date Confirmed: NA

Limit

e e s S . s . 0 o o v e g sttt g g g g e

a3+ 1+ 1 3+ F 1

=
o
'

-4
o
OO0 RNW=OCOoOr MR-
» . [] [ ] . . »
TN NUEWUON P WW~SOADUNODN AU -

:"‘OO0.0M W O

=
L)
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GROUF LEADER:
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ENGINEERING ~ SCIENCE, INC. W e W .

§ Bubalev CHAIN OF CUSTODY RECORD 4L O, 1792 PAGE___ OF_
CLIENT: PROJECT MANAGER:; PROJ. NO.: / VSES REQUIRED / ,
ENGINEERING-SCIENCE, . o ANALYSES REQUIRED ‘
INC. BERKELEY Aol Berlsca Vexr2.06 | &
PROJECT NAME / LOCATION: 0. fordners <
M&L %&tim\, l6¢065*#( 5.{:’ E"hflrv;!rf.. § Egg-
SAMPLER(S): (SIGNATURE! o Ry &
o \c
; &
T - o & REMARKS
SAMPLE | pate | Time N:\?‘\ SAMPLE LOGATION = Q
871 |40} s \wds | Fron 5,1(‘, Ten k .5 o ’ Hgsl ) 752-004, 8, &
RELINGUISHED BY:ISIGNAT URE) DATE/TIME RECEIVED BY: ISIGNATURE) RELINQUISHED BY: ISIGNATURE) DATE/TIME RECEIVED BY: (SIGNATURE)
ASIGNAT ) . 8
RELINQUISHED BY:(SIGNATURE . DATE/TIME | RECEIVED FOR LABORATORY, BY %ATEH;TE REMARKS ,g,..,/,/.-:: 725 e+ Totm T
/ ‘9 et —~— “e 4 ﬁ-?; / % '
/.L, 2 ‘ - ?0 r‘:

e ITIAN- ORIGINAL AGCOMPANIES SHIPMENTYCOPY TO COORDINATOR FIELD FILES



600 BANCROFT WAY
) BERKELEY, CA 94710
EERING-SCIENCE, INC. Tol: (415) 54B-7870 Fax: (415) 548-T635

Report Date: 04/20/90
Work Order No.:1812

Client: _ ~ Paul Bertucci
ES Berkeley/P.0.Partners/MGC Phase III

' 1650-65th St./Emeryville
600 Bancroft Way
Berkeley, CA. 94710

Date of Sample Receipt: 04/18/20

Your samples identified as:
VT=~1
was analyzed for volatile organics EPA Method 8240.

The analytical report for the sample listed above are
attached.

90-W01812CL 1 CL-FORM

A PARSONS COMPANY



I ES-ENGINEERING SCIENCE, INC. 602 Bancroft Way
Berkeley, CA. 94710

I GC/MS ANALYTICAL REPORT
VOLATILE ORGANICS
I Work Order No: 1812 Date Analyzed: 04/19/90
Laboratory ID: 1812-01 Matrix: WATER
I Client ID: VT-1 Level :LOW Dilution Fact: 1.0
| Analytical Results Reporting
l | Compound ug/L - Limit
|
| Chloromethane ND 10
I | Bromomethane -  ND 10
} Vinyl Chloride ND 19
| Chloroethane KD 10
| Methylene Chloride XD 3 5
I | Acrolein RD 10
| Acetone RD 100
| Acrylonitrile ND 10
I | Carbon Disulfide ND 10
| Trichlorofluoromethane KD 19
| 1,1-Dichloroethene ND 5
| 1,2-Dichloroethane ND 5
| trans-1,2-Dichloroethene ND 5
] Chloroform ND 5
| 1,2-Dichlorcethane ND 5
I | 2-Butanone KD 100
} 1,1,1-Trichloroethane ' ND 5
| Carbon Tetrachloride ND 5
I { Vinyl Acetate ND 50
{ Bromodichloromethane ND 5
] 1,2-Dichloropropane RD 5
} cis-1,3-Dichlorcpropene ND 5
I } Trichloroethene KD 5
| Benzene 17 5
} Dibromochloromethane ND 5
l ! 1,1,2-Trichlorcethane ND 5
| trans-1,3-Dichleropropene KD 5
|} 2-Chlorcethylvinylether ND 10
l | Bromoform ND 5
| 2-Hexanone ND 50
| 4-Methyl-2-pentanone ND 50
| Tetrachloroethene ND 5
I | 1,1,2,2~Tetrachloroethane ND 5
] Toluene ND 5
| Chlorobenzene ND 5
I | Ethylbenzene ND 5
| Styrene RD 5
| m/p-Xylene 3900 D 5
| o-Xylene 4500 D 5
I ] 1,3-Dichlorobenzene ND 5
| 1,2/1,4-Dichlorobenzene ND 5
!
I }Analyst: Group Leader:
) ! Vuekelc [ cpotA— Mﬁ ()
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CLIENT: soiE PROJECT MANAGER: PRQJ. NO.: | / ANALYSES REQUIRED. / Jq',
ENGINEERING- NCE, . . f w
ING. BERKELEY | P-F Berfucct pezzz.of | & 7
PROJECT NAME / LOCATION: P.0. Parinery z § S
' E & ¥
MGC PaseTIL . [650 6525 St Eneryulle 8 BAS
W /s SIG ATURE) i 0
,.._j,(r o N/ _ .
SAMP‘:M - Ny 2| /& REMARKS
A .
0 DATE E ‘:\?‘« SAMPLE LOCATION @
VT=1 \Hioftw) 05 |Weter | Vacuun Truck Confiomtion | Yl .72 37, 2 J;{c’, 8-br| Hordespy results reguested
J(Craﬁby f dvo“faus Sample | bq Frl(/d\,f OO 'V/-zo
RELINQUISHED BY:ISIGNATURE) DATE/TIME AECEIVED BY: ISIGNATURE) RELINGUISHED BY: (SIGNATURE) DATE/TIME AECEIVED BY: {SIGNATURE)
/ Ve foy |i7: 5 (“/W X @I
neuw 1snen jtsxsmwnm DATETIME | RECEIVED FOR ATO Y: ATE/TIME REMARKS ¢ 7 % < 1;'7".&(7{
(SISHATURE) y 7/ 'S""’P ny:
/2’;/ Y {2 ‘//’ﬁ/ﬁﬁ’ &
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Table D.1

THE MARTIN GROUP - PUMP TEST
1650 - 65th STREET SITE, EMERYVILLE
APRIL 4, 1990

-

TIME W.L. . |DRAWDOWN W.L. |DRAWDOWN |PUMPING
ELAPSED | FROM TOC MW-2) |FROM TOC| (EW-1) RATE
(MINUTES) | (MW-2) (FEET) (EW-1) (FEET) (GPM)
(FEET) (FEET)
0 11.62 0 11.61 0.00 0
2 11.67 0.05 11.66 0.05 4
4 11.75 0.13 4
6 11.83 0.22 4
11 11.88 0.27 4
15 11.96 0.35 5
22 11.83 0.21 12.04 0.43 5
29 11.88 0.26 12.10 0.49 6
35 11.99 0.37 12.28 0.67 6
41 12.05 0.43 12.40 0.79 8.5
46 12.18 0.56 12.58 0.97 8.5
52 12.25 0.63 12,65 1.04 8.5
78 12.38 0.76 13.14 1.53 8.5
89 12.66 1.04 13.34 1.73 8.5
99 12.99 1.37 13.50 1.89 8.5
116 13.23 1.61 13.77 2.16 8.5
140 13.44 1.82 14.00 2.39 8.5
154 13.94 2.32 15.30 3.60 12
167 14.19 2.57 20.50 8.89 12
178 20.67 9.06 12
181 21,80 10.19 12 |=—collect 1st
184 15.27 3.65 24.50 12.89 12 sample
190 15.39 3.77 24.50 12.89 12 EW-1A
217 15.78 4.16 25.47 13.86 6.7
229 25.48 13.87 6.7
235 15.91 4.29 25.50 13.89 5.5
253 15.98 4.36 25.45 13.84 4.6
265 25.50 13.89 4.3
273 16.56 4.94 25.50 13.89 4.3 |=— collect 2nd
298 25.70 14.09 4.3 sample
' EW-1B

Test Ends at 5 Hours



Table D.2

THE MARTIN GROUP - RECHARGE TEST
1650 - 65th STREET SITE, EMERYVILLE
APRIL 4, 1990

-

TIME W.L. RESIDUAL TIME W.L. RESIDUAL | PUMPING
‘ELAPSED | FROM TOC |DRAWDOWN | ELAPSED |FROM TOC|DRAWDOWN | RATE
(MINUTES) | (MW-2) (MW-2) WWES) (EW-1) (EW-1) (GFM)

(FEET) (FEET) (FEET) (FEET)
0.0 16.52 4.91 0.5 22.20 10.59 0.00
1.0 16.00 4.39 1.5 22.18 10.57 0.00
2.3 15.80 4.19 2.5 17.46 5.85 0.00
3.2 15.60 3.99 3.75 15.52 391 0.00
4.1 15.44 3.83 4.75 14.21 2.60 0.00
5.1 15.13 3521 6.3 14.25 2.64 0.00
6.1 15.02 3.41 7.3 14.21 2.60 0.00
8.1 14.62 3.01 11.16 14.19 2.58 0.00
10.8 14.35 2.74 15 14.18 2.57 0.00
15.0 14.15 2.54 22.0 14.13 2.52 0.00
22.0 14.10 2.49 27.0 14.09 2.48 0.00
27.0 13.98 2.37 32.0 14.00 2.39 0.00
32.0 13.95 2.34 37.0 14.00 2.39 0.00
37.0 13.91 2.30 47.0 14.00 2,39 0.00
47.0 13.91 2.30 58.0 14.00 2.39 0.00
58.0 13.86 2.25 67.0 13.79 2.18 0.00
67.0 13.80 2.19 77.0 13.79 2.18 0.00
71.0 13.75 2.14 87.0 13.76 2.15 0.00
87.0 13.70 2.09 97.0 13.73 2.12 0.00
97.0 13.65 2.04 108.0 13.67 2.06 0.00
108.0 13.62 2.01 118.0 13.63 2.02 0.00
118.0 13.56 1.95 0.00
TEST ENDS




-

PERSONNEL: P.F. BERTUCCI
DATE: 474190
TIME: 8:50 AM

WATER LEVEL DATA

PROJECT/LOCATION
PROJECT NO.:
SITE CONDITIONS:

1650, 65TH ST./EMERYVILLE

NC222.03

PRE-PUMP TEST W.L. SURVEY

EW-1 11.63 | 28.07 | 0.40
MW-—2 11.62 | 27.05 2 247 | 1575 413 | 0.3 12.25
MW-3 9.17 |__18.02 4 575 | 12.45 328 | 0.29 9.46
MW-4 8.55 | 15.66 4 462 | 1224 369 |  0.36 8.91
MW-5 7.26 | _17.80 4 6.85 | 12.81 555 0.25 7.51
MW-6 8.32 | 20.88 4 8.16 0.10
MW-7 7.00 | 1854 4 7.50 0.20

1. T.0.C. = TOP OF CASING.
2. 2" ID CASING = 0.16 GALLONS PER LINEAR FOOT.
3. 4" ID CASING = 0.65 GALLONS PER LINEAR FOOT.
4. 6" ID CASING = 1.47 GALLONS PER LINEAR FOOT.



WATER LEVEL DATA
PERSONNEL: P.F. BERTUCC] PROJECT/LOCATION 1650, 65TH ST./EMERYVILLE
DATE: 414/90 PROJECT NO.: NC222.03
TIME: 6:00 PM SITE CONDITIONS: ~ POST-PUMP TEST W.L SURVEY

EW-1 1358 | 28.07 4 9.42 0.40

MW-2 13.52 | 27.05 2]  216| 1575 2.23 | 0.63 12.15
MW-3 9.15 | 18.02 ) 577 | 12.45 3.30 ] 0.29 9.44
MW-4 8.51| 15.66 4 365| 12.24 3.73 | 0.36 8.87
MW-5 7.24 | 17.80 2 .86 | 12.81 557 | 0.25 7.49

[Mw-6 .42 | 20.88 4 8.10 0.10
MW-7 6.95 | 18.54 4 7.53 0.20

1. T.0.C. = TOP OF CASING. ,

2. 2" ID CASING = 0.16 GALLONS PER LINEAR FOOT.
3. 4" ID CASING = 0.65 GALLONS PER LINEAR FOOT.
4. 6" ID CASING = 1.47 GALLONS PER LINEAR FOOT.
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GROUNDWATER DISCHARGE GUIDELIRES

The District has developed general policy for the discharge of
groundwater into the sanitary sewver.

The District does not intend to permit one time ballast water
discharges or discharges greater than 25,000 gallons per day.
The Regional Water Quality Control Board has committed to
providing permits for discharge to the storm sewel for these
discharges. All other groundwater cleanups may be discharged to
the sanitary sewer after issuance of a ‘Wastewater Discharge
Permit.

The limits for various organic compounds the District will en-
force will be the average influent concentration at the Dis-
trict’s wastewater treatment plant. For example, groundwvater
contaminated by gasoline has revealed significant concentrations
of Total Petroleum Hydrocarbons (TPH]), Lead, Benzene, Toluene,
Ethylbenzene and Xylene. In this case the District will impose
limits of:

TPH No limit, not a specific parameter

Lead 2 mg/)l (existing limit found in Ordinance 270)
Benzene 3 ug/l (POTW background level for the past year)
Toluene 31 ug/l (POTW background level for the past year)
Ethylbenzene 5 ug/l (POTW background level for the past year)
Xylene 42 ug/l (POTW background level for the past year)

Because Not Detected is not a practical limit, the discharge
limit for compounds not found in the influent over the past year
or those found in less than 50% of the samples collected, will be
the detection limit plus 3 ug/l.

Compliance monitoring for specific organic pollutants can be
expensive and time consuming. Real time results will not be
available to control the pretreatment unit. The District may
allow the discharger to substitute a test method that generates
timely results as an alternative to more complex, specific param-
eter tests, provided a correlation can be demonstrated between
the faster indicator test and the specific parameter test. The
District will, however, monitor compliance using a specific
parameter test.
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GROVUNDWATER, continued
Page 2

The District will require compliance monitoring. The initial
sampling freguency will be daily until the reliability of the
treatment unit has been established. The subsequent monitoring
frequency will reflect the following factors:

Design capacity of treatment unit

Treatment unit redundancy

tevel of preventive maintenance

frequency of indicator samples from various treatment stages

Consistent compliance with discharge limits

OO0 DODOO

The District will charge various fees for providing this service.
These fees include:

¢ Capacity fee

o A minimum Permit fee eguivalent to 2 strength permit

o Monitoring charges based on the District's monitoring and
testing fee schedule

o Treatment charges for wastewater disposal service, applied

to the volume, CODF and TSS discharged

Prior to discharging wastewater into the sanitary sewer, the
discharger must be issued a Wastewater Discharge Permit. A
complete application for discharge is to include 2 full descrip-
tion including but not limited to the following:

o Site history indicating how contamination originated

o Sample analyses from the various monitoring wells for heavy
metals, EPA 524.2 and any other material that may have been
suspected to have contaminated the site

o A plot map that indicates the location of the contamination

plume
o Treatment facilities
o The expected discharge rate from the treatment unit

Prior tc commencement of discharge to the sewer, samples
demonstrating compliance must be submitted.

WEM:wem
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SUMMARY OF GROUNDWATER DISCEARGE GUIDELINES

The District will not accept discharges greater than 25,000
gpd or one time ballast water discharges

Limits will be the average of the past one Yyearl of plant
influent data or the detection limit + 3 ppb.

A. . District will monitor for parameter specific compliance
B. Discharger may substitute an inexpensive monitoring
method that gives real time results for treatment
process control. This must be correlated to specific

limited parameter.
A discharge permit application will contain:

A. A history of the site

B. Samples data for Metals, EPA 524.2, and any other
suspected pollutants '

€. Plot plans indicating the limits of the plume

D. Hydrological data that indicates the expected groundvater

yield

1v. Sampling frequencies

A. Will be initially high and decrease with time

B. May be reduced by:
1. Treatment redundancy
2. Batch discharges, sampled prior to discharge
3. Over designed

Cost recovery

A. Monitoring charges to be based actual District charges

B. Treatment charges to be based on actual District charges

C. Permit fees will be eguivalent to a strength permit

D. Capacity fees will be applied based on the current fee
resolution. Wastewater capacity fees will be prorated if
the discharge period will be less than 5 years.

WEM:wem
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Symery of Influent and Effluent Organics for 1968
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unsaturated hydrocarbons
arumtic hydrocarbons

Aniline

Berzo[k ] Huoranthene

Chrysene

Dibenzo(A,B)anthracene
" Indeo (1,2,3-cd) pyrene

1,2-Diphertyl hydrazine
saturated hydrocarbons

2,4,5-Trichlorophenol

2-Nitroaniline
3Nitroaniline

Benzolg,h, i Jperylene
Dibenzofuran

Fluorene
Phenanthrene

2-Methylnaphthalene

3,4Benzoflucanthene

Berzo(a)pyrene
Benzyl aleohol
2-Creso}

&-Lresol
4&Chlorvaniline

Acenaphthylene
Anthracene
Pyrene

Benzoic acid
4-Nitroaniline
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2-Chloroethylvinyl ether

Chloroform

1,2-Dicholorbenzene
1,3.Dichlorobenzene
1,4-Dichlorobenzene

Acrylonitrile
Chloroethane
Chloramethane |
Dibromchloranethane

Acrolein

+ 28 influent samples; 27 effluent samples
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Sumary of Influent and Effluent Organies for 1968

1 benzene

Methylene chloride
* 28 influent samles; 27 effluent samples

Bis(2-chloroisopropyl) ether

1,1,2,2-Tetrachloroether
Sec—dichloropropane

Tetrachloroethens

Toluene

1' 1 L] 1 .2"Tet mCthI’OEth

Pentachlorpethane

1,2,4-Trimethylbenzene

N-butylbenzene

Pichlorodi fluoromethane
Haphthalene

€is-1,3dichloropropene
Di bromome thane

Trans-1,3-dichloroprop
1 gl [] l-mcmomm
1,1,2-Trichloroethane
1,2,4-Trichlorobenzens
Fluorotrichloromethane

Trichloroethene
Vinyl chloride

Acetone
Bexachlorobutadiene

Methyl isobutyl ketone
1,3-Dichloropropane
Bromochloromethane

1
N—p;'opylbmzene
p-Chlorotoluene

Trans-1,2-dichloroether
Styrene

1,2-Dichloropropane

Methylethyl katone

Tetrahydrofuran
Freon 113

Ethylene dibromide

in wg/l
1,1-Dichlorcethane
Di bromochleoropropane

1, 2-Dichloroethane
1,1-Dichloroeth=e

E
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28-Dec-88 Sumary of Influent and Bffiuent Organics for 1988 Page &
INFLUENT EFFLUENT
TIMES * TDMES *
in w/l AVERAGE MAXTHK MNINIMM [ETECTED - AVERACE. MAXTMM MINDMM DETSCTED |
1,3,5-Trimethylbenzene 1.6 16 1 25 0 0 0 0
p-Isopropylteluene 4.3 8 2 26 0 0 0 0
1,1-Dichloropropane 0 0 0 0 0 0 0 0
Isopropylbenzene 4.3 20 1 3 2 4 1 5
Tert-butylbenzene 0 0 0. 0 0 0 4] 0
Sec-butylberzene 2 2 2 ‘1 0 0 0 0
Brombenzene 0 0 0 0 0 0 0 0
Cis-1,2-dichlorcethere 2.2 3 2 14 1.3 2 1 1
O-chlorotoluene 16 16 16 1 1 1 1 1
Carbon disulfide 15.2 k' 4 1 4.6 10 2 9 |
1, 1-Dichloropropene c 0 0 0 0 0 0 0

* 28 influent samples; 27 effluent samples
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APPENDIX F

PRELIMINARY EQUIPMENT SPECIFICATION SUMMARY FOR
PROPOSED GROUNDWATER REMEDIATION SYSTEM

Specification summary for major equipment of the proposed groundwater
remediation system is as follows:
1. GRANULAR ACTIVATED CARBON VESSELS

a. Five granular activated carbon vessels are required, three for operation and

. two as standby. The granular activated carbon vessels shall be drum type of

DOT steel construction, and epoxy lined. Each drum shall contain
approximately 200 pounds of virgin liquid phase carbon.

b. Influent conditions:
Flowrate: 5 gpm
Average TPH concentration: 22,000 ppb
Average BTXE concentrations (ppb):

Benzene 3,800
Toluene 1,600
Xylene 1,800

Ethyl benzene 500
Temperature: 65°F
Pressure: 6 psig
¢. Effluent requirements:
maximum BTXE concentrations (ppb):

Benzene 3
Toluene 31
Xylene 42

Ethyl benzene 5
c. Potential suppliers:
Carbtrol Corporation, model L-1
Westates Carbon, Inc., model ASC-200

154-46.R1 6/14/89
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2. PNEUMATIC EJECTOR PUMPS AND CONTROLLER
a. One pneumatic ejector pump Teflon or stainless steel wetted parts.
a. Fluid pumped: water with organic contaminants
Temperature; 65 F
Flowrate: 5 gpm

b. Minimum Total Dynamic Head of at least 35 feet with 2 feet suction
submergence

c. Accessories for the pump:
one controller
one liguid level control
one 4-inch adjustable well cap
d. Potential Supplier
QED Environmental Systems, Inc.
model LP4600

3. BASKET FILTERS

a. Two filter strainers for removal of particulates from process stream. Operating
' conditions are as follow:

flowrate: 5 gpm
inlet pressure: 16 psig
b. Potential supplier
Rosedale Products, Inc., model 4

F-2
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