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California. This report describes the groundwater "grab" sample survey, the
installation of four monitoring wells (MW-2, MW-3, MW-4, and MW-5), and the
initiation of a groundwater monitoring program. A preliminary assessment of the
extent of hydrocarbon contamination in the soil and groundwater underlying the site
is included.
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EXECUTIVE SUMMARY

ndwate 'ﬂﬂmmedndeplhdswﬂﬁﬂmmwm ’
ﬂmmmmw and south below the 1650 65th Street property. The
subsurface materials are fill 10 a depth of 11.5 to 22 feet, with underlying layers of
primarily fine sand, clay, and s:]ty clay.

Groundwater _“gra

m sample € W-a. Tl:us contamination s probably associated with the off-
site. leakage from the former UFSTs on the adjacent property to the north.
Significant concentrations of benzene, toluene, xylene, and ethylbenzene (BTXE)
are likely present in the product sample, however, the detection limits for BTXE in
the product sample were very high, ranging from 50,000 to 100,000 ug/L. All other
groundwater "grab" sample results showed relatively minor concentrations of
contaminants.

The groundwater monitoring analytical results for Wells MW-2, MW-3, MW-4,
and MW-5 are generally consistent with the results of the groundwater "grab” sample
survey. The relatively low concentrations detected in Wells MW-3 and MW-4 and
groundwater "grab” samples bordering the south, west, and east sides of the property
suggest that hydrocarbon contamination associated with the former on-site UFST on
the property has not migrated very far from the source area, However, a gasn]mc
concentration ofiﬂlmﬁﬂ.mmhmmﬂwlﬂﬂm nstalled >
mﬂm ckfill of the former on-site IJPEI‘ ‘_l‘ andwater remediation is lik

Contamination detected in Well MW-5 and groundwater "grab” sample GwW-8
likely originates from the former UFSTs on the adjacent property. This analytical
data suggests that the leakage from the off-site UFST is of limited lateral extent. The
UFSTs in the adjacent property were removed in September/October 1989 and
groundwater in the open excavation contains a thin layer of floating hydrocarbon
product that has the same appearance and odor as the product sample collected at
sample location GW-8. Groundwater remediation is likely to be required in the
vicinity of the off-site UFSTs and sample location GW-8. Further characterization
and remediation of groundwater contamination in this area should be conducted by
the adjacent property owner(s).

116-47.RB 12/8/89




SECTION 1
INTRODUCTION

INTRODUCTION

This report discusses the further groundwater characterization investigations
performed by ES at the 1650 65th Street property, since the initial sampling of
Monitoring Well MW-2 on 2 and 16 October 1989. The well installation details of
Wells MW-2 are included in this report, however, the results of the 2 and 16 October
1989 sampling events are detailed in a previous report (Reference 1) and are only
surnmarized in the Site History section that follows.

OBJECTIVE

Engineering-Science (ES) has been retained by P. O. Partners to assess the extent
of groundwater contamination associated with a former leaking 2,000-gallon under-
ground fuel storage tank (UFST) at the 1650 65th Street property. The extent of on-
site groundwater contamination associated with an off-site UFST is also evaluated.
In order to achieve these goals, ES has conducted the following tasks during
September to November 1989:

1) Groundwater "grab” sample survey (8 locations);
2) Installation of 4 groundwater monitoring wells; and
3) Implementation of a groundwater monitoring 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
(west), the Emeryville-Berkeley boundary (2-1/2 blocks north), the Southern Pacific
Railroad (1-block east), and 65th Street (south). The San Francisco Bay is
approximately 1,000 feet west of the site.

Presently, the site is occupied by a one-story warehouse building (120,000 square
feet) with concrete walls, dock-high 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 of the
warehouse and abandoned railroad tracks along the northern property boundary.

1-1
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FIGURE 1.1

SITE LOCATION MAP

STANFORD AVE.

SCALE, IN MILES

ENGINEERING-SCIENCE



HE B O D S A B A A B T e s B O B Y B
SITE PLAN
1650 65th Street Property
APS}@!JXILHAII ;Maw FORMER FUEL ISLAND
REE —
= UNDERGROUND FUEL TANKS ————— ) |
PROPERTY T H ”w-s..ﬁ.: Tt
N~/
/
/
S/ ]
< g
-':Sn" =
L MW=-3 WAREHOUSE BUILDING -.
,‘__Ir 6 PUBLIC o
STORAGE =
g;’ 1650 65th &
5;- 6501 BAY
I e 0 ~=—{ excavareo rank
p WW-1
m u
5 ! W4
ya /
m "
m b e R e e A R
> 65th STREET
3 LEGEND: » FORMER MONITORING WELL e o
2 o MONITORING WELL @ SCALE IN FEET
g O EXCAVATED TANK
m

clo7-06.R2  11/20/88

2’1l 3¥N9id




it

Site use in the area is mixed, The dominantwuse is _ }{Gl‘m:alw &
Regulator. Co., Ryerson Stecl)« HWever, residential (Emery Bay Club & Apart-
mqnﬁ’j'hﬂdmmmddil’&* mldings (Emery Bay Offices) neighbor the south side
ofthe property.

SITE HISTORY

Hydrocarbon contamination was detected in soil underlying the leaking 2,000
gallon UFST on the southeast corner of the property in April 1987 (Figure 1.1 and
1.2). Monitoring Well MW-1 was installed by ES after the removal of the UFST in

July 1987, A total petroleum hydrocarbon (TPH) concentration ok6,6 ﬂﬂ%’fﬂ
daLﬁll in a soil sample ﬂhgﬁin?_u a depth of 10 feet in m:. ‘A TPH

concentration of 33 mg/L was detected in a groundwater sample collected from MW-
1 in July 1987. Well MW-1 was abandoned in January 1988, prior to the excavation
of hydrocarbon contaminated soils underlying the UFST. Contaminated soils were
excavated to a depth of 16.5 feet, approximately 4.5 feet below the water table. A
TPH concentration of 390 mg/kg was detected in a soil sample (BW-2) collected
from the wesfern base of the excavation, however, this was in the saturated zone and
is not strictly valid as a soil sample result. Groundwater entering the excavation was

o

pumped into a vacuum truck for disposal by M & M Ship Service in San Francisco.
Excavated soils were transported to a Class I landfill for disposal. The excavation
was backfilled with clean gravel and sand, which was subsequently compacted. The
upper eight inches of the backfill were paved with Class 2 Aggregate Base and the
surface was covered with 2 inches of asphalt and concrete.

In September 1989 an investigation of residual hydrocarbon contamination
associated with the former leaking 2,000-gallon UFST and potential impacts to
groundwater underlying the site (Engineering-Science, October 1989) was initiated.
On 28 and 29 September 1989, Monitorifig ﬂﬂwc-?mmﬂm 10 feetof

the former UFST. Subsequent groundwater sampling events on 2 and 16 October
t in groundwater

1989, showed that significant hydrocarbon concentrations are presen
near the source area. Dissolved gasoline concentrations of 120 mg/L (2 Octobe
Benzene (6,300 and 7,300 pg/L), toluene (2,400 and 5,600 ug/L), total xylenes (3,800
and 9,400 ug/L), and ethylbenzene (1,800 and 1,600 ug/L) were detected during the
two October sampling events at concentrations that exceed regulatory limits
established by the Department of Health Services (DHS) for drinking water.

In September/October 1989 UFSTs on the adjacent property immediately north
of the site were excavated and removed. These tanks are reported to contain diesel,
unleaded gasoline, and regular gasoline. A thin layer of hydrocarbon product has
been observed on groundwater in the excavation.

1-4
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SECTION 2
GROUNDWATER "GRAB" SAMPLE SURVEY

INTRODUCTION

A groundwater "grab" sample survey was conducted along the perimeter of the
1650 65th Street property on 10 November 1989 (Figure 2.1, Table 2.1). The
purpose of the survey was: 1) losassess.ihe lateral boundaries of the gasoline

contamination.ingroundwatcr underlying the site, 2) to evaluate the potential for off-
...... or monitoring the groundwater contamination. A total of eight locations,

identified as GW-2 through GW-9, were sampled for groundwater. An attempt was
made to collect a groundwater sample at location 1, however, drill refusal was
encountered just above the water table. Groundwatergrab! sampleswerecollected -
at depths ranging from 7.5 to 11 feet.

GROUNDWATER "GRAB" SAMPLING PROTOCOL

Groundwater "grab" samples were collected at specified locations (Figure 2.1) and
depths (Table 2.1). These samples were obtained by driving a 3/4-inch diameter
galvanized steel probe to desired sampling depths with a pneumatically operated
hammer. Once the probe was installed to a depth just below the top of the water
table, a clean stainless steel bailer was used to develop and purge the probe. If the
probe recharged rapidly, five probe volumes were purged prior to sampling. If the
probe recharged slowly, only one to two probe volumes were evacuated prior t0
sampling. All groundwater "grab” samples were collected with clean stainless steel
bailers and transferred to 40 m] glass vials specifically designed to prevent the loss of
volatile constituents. The groundwater "grab" samples were transported to a DHS
certified hazardous waste laboratory, for analysis the same day.

Notably, groundwater was not encountered at a depth of 7.5 to 8.5 feet at sample
location GW-8. However, a viscous layer of hydrocarbon product was present and a
sample was collected for analysis (Photodocumentation - Appendix A).

ANALYTICAL RESULTS

The groundwater “grab" samples were analyzed by modified EPA Method 8015
for TPH (as gasoline) and benzene, toluene, xylene and ethylbenzene (BTXE) by
EPA Method 602. Table 2.1 contains the analytical results for the eight samples, and
Figures 2.2 through 2.6 present contaminant concentrations for gasoline, benzene,

116-47R4 11/30/89
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GROUNDWATER "GRAB" SAMPLE LOCATIONS
1650 65th Street Property
10 NOVEMBER 1989
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TABLE 2.1

GROUNDWATER "GRAB" SAMPLE ANALYTICAL RESULTS

1650 65th Street Property

10 November 1989

Sample Depth Gasoline Benzene Toluene X';‘](g:]es Ethylbenzene
Location (Feet) (mg/L) (uglL) (uglL) (gL (ug/L)
GwW-1 Dﬁlgtlgf:;:mal NS NS NS NS NS
GW-2 10-11 <0.05 29 0.8 <1.0 <0.5
GW-3 10-11 0.1 3.0 0.9 <10 2.1
GW-4 9.5-10.5 <0.05 <0.5 <0.5 <1.0 <0.5
GW-5 89 0.12 3.0 0.8 1.6 24
GW-6 9-10 <(.05 <0.5 <0.5 2.3 <0.5
GW-7 9-10 <0.05 <0.5 <0.5 <1.0 <0.5
GW.-8! 75-8.5 g < 50,000 <50,000 <100,000 <50,000
GW-9 89 0.17 4,7 <0.5 <1.0 5.1
1 Coliected free product sample.

N3 = Not Sampled

L16-4TA RO 11/29%9
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GASOLINE CONCENTRATIONS
GROUNDWATER "GRAB" SAMPLE SURVEY

1650 65th Street Property
10 NOVEMBER 1989(mg/L)
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BENZENE CONCENTRATIONS
GROUNDWATER "GRAB" SAMPLE SURVEY
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TOLUENE CONCENTRATIONS
GROUNDWATER "GRAB" SAMPLE SURVEY
1650 65th Street Property
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TOTAL XYLENES CONCENTRATIONS
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ETHYLBENZENE CONCENTRATIONS
GROUNDWATER "GRAB" SAMPLE SURVEY
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very far from the source arca. Gasoline was not detected and BTXE was only

The maximum gasoling_concentration was detected at :_location GW-
-m'h'wmmmﬂy zs%'wm-m TEQTE an the. e

toluene, xylenes, and ethylbenzene. A complete listing of "grab" sample analytical
results is presented in Appendix B. A brief description of the contaminant
distribution is given for each analyte below.

Total Petroleum Hydrocarbons as Gasoline

Gasoline (Figure 2.2) was detected at sample locations GW-3 (0.1 mg/L), GW-5
(0.12 mg/L), GW-8 (94,000 mg/L), and GW-9 (0.17 mg/L). The maximum
concentrations were detected in product sample collected at location GW-8 (94,000
mg/L) and groundwater collected at location GW-9 (0.17 mg/L), which are both
located on the north side of the property. Gasoline was not detected at sample
locations (GW-2, GW-6, GW-7) nearest to the on-site source area.

Benzene

Benzene (Figure 2.3) was detected at sample locations GW-2 (2.9 ug/L), GW-3
(3.0 ug/L), GW-5 (3.0 ug/L), and GW-9 (4.7 ug/L)). The maximum concentration was
detected at sample location GW-9 (4.7 ug/L). Significant concentrations of benzene
are likely present in the product sample collected from GW-8, however, the
detection limit is very high (< 50,000 ug/L).

Toluene

Toluene (Figure 2.4) was detected at sample locations GW-2 (0.8 ug/L), GW-3
(0.9 ug/L), and GW-5 (0.8 ug/L). Significant concentrations of toluene are probably
present in the product sample collected from GW-8, however, the detection limit is
very high (<50,000 ug/L).

Total Xylenes

Xylenes (Figure 2.5) were detected at sample locations GW-5 (1.6 ug/L) and GW-
6 (2.3 ug/L). Significant concentrations of total xylenes are likely to be present in the
product sample {GW-8), however, the detection limit is very high (<100,000 ug/L).

Ethylbenzene

Ethylbenzene (Figure 2.6) was detected at sample locations GW-3 (2.1 ug/L),
GW-5 (2.4 ug/L), and GW-9 (5.1 pg/L). The maximum concentration was detected
on the north side of the property at sample location GW-9 (5.1 ug/L). Ethylbenzene
was not detected at sample locations (GW-2, GW-6, GW-7) nearest the on-site
source area. Significant concentrations of ethylbenzene are likely present in the
product sample from location GW-8, however, the detection limit is very high

(<50,000 ug/L).
INTERPRETATION OF ANALYTICAL RESULTS

fination of the groundwater “grab" sample results siiggest that Hyd6earbon
n associated with the former on-site leaking has not migrated

detected at low concentrations at nearby sample locations GW-2, GW-6, and GW-7.

29
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property. Contamination found at sample location GW-8 appears to.
the adjacent. property. to. the_north an“m
October 1989, The open excavation, where the adjacent UFSTs were formerly
located, contains groundwater with a thin layer of floating hydrocarbon product
having the same appearance and odor as the sample collected from location GW-8

Significant concentrations of BTXE are likely present in the product sample
collected from GW-8. A high concentration of gasoline (94,000 mg/L) was detected
in the product sample and BTXE are common components of gasoline. Howeyer,
the detection limits for BTXE in the product sample are very high, rangingffrom
50,000 to 100,000 ug/L due to the high gasoline concentration in the sample.

Contamination detected in the vicinity of GW-8 is unlikely to have emanated from
the on-site source of gasoline contamination on the southeast side of the property
which is located approximately 300 feet downgradient. Contamination detected at
sample location GW-8 appears to be primarily heavy, less volatile hydrocarbons than
gasoline which is consistent with the product observed in the adjacent property
excavation. Furthermore, gasoline and BTXE were not detected at sample location
GW-7, which is located between the on-site source area and sample location GW-8.

Minor concentrations of gasoline (0.1 to 0.17 mg/L)) and BTXE were detected at
sample locations west (GW-3, GW-5) and northwest (GW-9) of the former on-site
leaking UFST. Contamination detected at these locations may originate from the
on-site source area. However, the absence of significant hydrocarbon contamination
at sample locations (GW-2, GW-6, GW-7) nearest to the on-site source area suggest
that contamination detected at locations GW-3, GW-5, and GW-8 may have
originated from off-site sources such as the former UFSTs on the adjacent property
north of the 1650 65th Street site.
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SECTION 3

GROUNDWATER MONITORING WELL INSTALLATIONS

INTRODUCTION

Four groundwater monitoring wells were installed on the 1650 65th Street
property on 28 and 29 September 1989 and from 14 November to 17 November
1989. The purpose of these wells is to monitor groundwater quality within the
project site boundaries as well as to characterize subsurface materials and determine
hydrogeologic conditions. Locations of the newly installed wells (MW-2, MW-3,
MW-4, and MW-5) are shown in Figure 1.2. Exact well locations were selected based
on the results of the groundwater "grab” sample survey, the well purpose, known
hydrogeologic conditions, and the presence of underground utilities.

WELL INSTALLATION PROCEDURES

All wells were installed according to procedures and guidelines recommended by
the California Department of Water Resources (DWR) and the Regional Water
Quality Control Board (RWQCB). These procedures were implemented to
minimize the 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 construction procedures were designed and implemented to ensure
that proper casing, sanding, sealing, and grouting prevented the wells themselves
from acting as conduits for the transmission of contaminants into groundwater zones
that were not contaminated prior to their installation.

Well installations were conducted using the following general specifications:
¢ Test holes were bored with an 8- or 10-3/4-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 4.5't0 5.5 feetin
the unsaturated zone using a California modified split“spoon sampler.
Analytical samples were not collected below the top of the saturated zone.

* 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
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of the slotted sections. 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 approxi-
mately 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 a mixture of 95 percent Portland cement and 5 percent bentonite
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 PVC 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 Monitoring Wells MW-2, MW-3, MW-4, and MW.5 are
described in this section, and the location of the wells are displayed in Figure 1.2.
Well logs and construction summaries are contained in Appendix C.
Photodocumentation of the well installations are included in Appendix A.

Monitoring Well MW.2

Monitoring Well MW-2 was installed on 28 September 1989, approximately 55
feet west of the eastern property boundary and 105 feet north of the southern
property boundary (Figure 1.2). The purpose of this well is to provide a monitoring
point near the former on-site underground fuel storage tank.

Well MW-2 was drilled to a depth of 32.7 feet. Organic vapor meter readings
(OVM) of the soil samples indicated that contamination extended to a depth of
approximately 25 to 29 feet. Groundwater was encountered at an approximate
depth of 12 feet and a competent (relatively impermeable) clay layer was not
encountered during drilling of the pilot hole. Therefore, the borehole was backfilled
with bentonite between the depths of 29 and 32.7 feet and the well was completed
with 2-inch ID PVC casing, with the slotted interval set between depths of 8.3 and 28
feet. Monterey Sand No. 3 was placed in the annulus around the casing between the
depths of 7.0 and 28.5 feet. Bentonite was placed between 5.0 and 7.0 feet to seal the
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annulus between the sand pack and the surface seal (95 percent Portland Cement, 5
percent bentonite).

The well was initially developed on 29 September 1989 by surging and pumping
for a period of 2.5 hours. Approximately 100 gallons were purged during
development. Well MW-2 was redeveloped by surging and bailing on 17 November
1989 for a period of 2 hours. Approximately 50 gallons were removed, however, the
well water remained semi-turbid.

Monitoring Well MW-3

Monitoring Well MW-3 was installed on 14 November 1989, approximately 30
feet east of the western property boundary and 205 feet north of the southern
property boundary (Figure 1.2). This well will provide a control point for monitoring
the westward migration of contamination from the on-site source area near Well
MW-2 and the former UFSTs north of the 1650 65th Street property.

Well MW-3 was bored to a depth of 22 feet. A faint hydrocarbon odor and
positive organic vapor meter readings (67 maximum) were present between the
depths of 10 and 17.5 feet. A relatively impermeable brown silty clay was encoun-
tered at the bottom of the borehole between the depths of 18 and 22 feet. This
distinctive silty clay layer did not exhibit obvious signs of contamination (odor or
measurable OVM response); therefore, the borehole was backfilled with bentonite
between the depths of 18 and 22 feet. Well MW-3 was constructed with 4-inch ID
PVC casing with the slotted interval set between the depths of 6.6 and 18.0 feet.
Monterey Sand No. 3 was placed in the annulus around the casing between the
depths of 5.3 and 18.3 feet. Bentonite was placed between 3.8 and 5.3 feet to seal the
annulus between the sand pack and the surface seal (95 percent Portland Cement, 5
percent bentonite).

The well was developed on 17 November 1989 for a period of 2.5 hours.
Approximately 110 gallons were purged before the water became relatively clear.

Monitoring Well MW-4

Monitoring Well MW-4 was installed on 15 November 1989, approximately 190
feet west of the eastern property boundary and 42 feet north of the southern
property line (Figure 1.2), Well MW-4 will provide a monitoring point for
contamination migrating southwest from the on-site source area.

Well MW-4 was drilled to a depth of 19 feet. A faint hydrocarbon odor and
organic vapors (OVM max = 8) were detected between the depths of 12 and 16 feet.
A relatively impermeable brown silty clay was penetrated at the bottom of the
borehole between the depths of 16.3 and 19 feet. Obvious signs of contamination
were not observed in the silty clay and the borehole was backfilied with bentonite
between the depths of 16.3 and 19 feet. Well MW-4 was constructed with 4-inch
PVC casing with the slotted interval set between the depths of 6.1 and 15.8 feet.
Monterey Sand No. 3 was placed in the annulus around the casing from 5.1 to 16.3
feet below ground surface. Bentonite was placed between 3.7 and 5.1 feet to seal the
annulus between the sandpack and the surface seal (95 percent Portland Cement, 5
percent bentonite).
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The well was developed on 17 November 1989 for a period of 2.5 hours.
Approximately 70 gallons were purged before the water became relatively clear.

Monitoring Well MW.5

Monitoring Well MW-5 was installed on 16 November 1989, approximately 300
feet east of the western property line and 12 feet south of the northern property line
(Figure 1.2). Well MW-5 was positioned along the northern property line in order to
monitor contaminant migration from the former UFSTs on the adjacent property.

The pilot hole for Well MW-5 was advanced to a depth of 21.5 feet and obvious
signs of hydrocarbon contamination were not observed. A brown silty clay,
correlative to the one encountered in Wells MW-3 and MW-4, was penetrated
between the depths of 17.3 and 20.8 feet. The bottom of the borehole was backfilled
with bentonite between the depths of 17.5 and 20.8 feet. Well MW-5 was
constructed with 4-inch PVC casing, slotted from 6.7 to 17.9 feet below ground
surface. Monterey Sand No. 3 was placed in the annulus around the casing between
the depths of 5.3 and 17.9 feet. Bentonite was placed between 3.8 and 5.3 feet to seal
the annulus between the sand pack and the surface seal (95 percent Portland
Cement, 5 percent bentonite).

Well MW-5 was developed on 17 November 1989 for a period of 2.5 hours.
Approximately 165 gallons were evacuated before the water became relatively clear.

SITE HYDROGEOLOGY

Examination of borehole logs from Wells MW-2, MW-3, MW-4, and MW-5
indicate the 1650 65th Street property is underlain by approximately 11.5 and 22 feet
of fill. Fill materials primarily consist of silty clay, silt, and fine sand with varying
amounts of red brick, asphalt, concrete, cement, wood, and glass. The native
materials underlying the fill are generally layers of fine sand, clay, and silty clay
ranging from approximately 1 to 4 feet thick. A relatively impermeable brown silty
clay is encountered at a depth of 16 to 18 feet in Wells MW-3, MW-4, and MW-5.

Groundwater is encountered at depths of 8 to 12 feet below the project site.
Figure 3.1 shows the groundwater elevations (relative to mean sea level) measured in
Wells MW-2, MW-3, MW-4, and MW-5 on 20 November 1989. The groundwater
elevation contours show groundwater presently flows toward the southwest and south
below the 1650 65th Street property.

SOIL SAMPLING AND ANALYSIS

Table 3.1 presents the analytical results for three soil samples collected during the
installation of Wells MW-3, MW-4, and MW-5. One sample was collected at a depth
of 4.5 to 5.5 feet from each well. Sampling protocol consisted of driving a clean
sampler with 2.5-inch OD 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
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TABLE 3.1

SOIL SAMPLING ANALYTICAL RESULTS
Groundwater Monitoring Wells MW-3, MW-4, and MW.5
1650 65th Street Property
14, 15, and 16 November 1989

Contaminant (I:l/I;V f.t3) (Iglgv f-t4) (I;{;N f-ts)
Organics

Gasoline (mg/Kg) <10 <10 <10
Benzene (ug/Kg) <5 <5 <5
Toluene (ug/Kg) <5 10 <5
Total Xylenes (ug/Kg) <5 10 <5
Ethylbenzene (ug/Kg) <5 <5 <5
Inorganics

Lead (mg/Kg) NA NA 25
NA = Not Analyzed

all three wells were analyzed by modified EPA Method 8015 for TPH (as gasoline)
and by EPA Method 8020 for BTXE. The soil sample from Well MW-5 was also
analyzed by EPA Method 8010 for purgeable halocarbons and by EPA Method
7420/7421 for lead. Appendix B contains the soil sampling analytical results and
chain-of-custody records.

Gasoline was not detected (<10 mg/Kg) in the three soil samples. Low
concentrations of toluene (10 ug/Kg) and total xylenes (10 ug/Kg) were detected in
the soil sample collected from Well MW-4. A concentration of 25 mg/Kg lead was
detected in the soil sample collected from Well MW-5. This concentration of lead is
probably indicative of the composition of the local fill materials and may not
represent contamination associated with leakage from a UFST.

GROUNDWATER SAMPLING AND ANALYSIS

On 20 and 21 November 1989 the quarterly groundwater monitoring program was
initiated for the newly installed wells (MW-2, MW-3, MW-4, and MW-5). Well MW-
2 was previously sampled on 2 and 16 October 1989 (Reference 4). The quarterly
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groundwater monitoring program involves the measurement of water levels,
collection of groundwater samples, and analysis of groundwater samples by a DHS
certified hazardous waste Jaboratory. Groundwater sampling protocol and analytical
results are discussed below.

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 "free-phase” floating product. 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.

The collection of dissolved product samples also followed recommended RWQCB
guidelines. A minimum of 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 (EC) were monitored. These parameters were
considered stabilized when the last two consecutive readings fell within the following
ranges: +0.5 degrees C for T; +0.10 for pH; for electric conductivity, measurements
should stabilize within +5.0 vhmos in the 0 to 500 uhmos range, +50 uvhmos in the 0
to 5,000 range, and +500 uhmos in the 0 to 50,000 range. However, if the formation
water parameter did not stabilize: after purging 3 well volumes, purging continued
until a maximum of 5 well volumes were evacuated.

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

All sampling equipment was rinsed with Alconox solution (a detergent) and
deionized water before and after the well was sampled. Purge-water was container-
ized 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 D.

Groundwater Analytical Results

Groundwater samples were analyzed by modified EPA Method 8015 for TPH (as
gasoline), EPA Method 601 for purgeable halocarbons, EPA Method 602 for purge-
able aromatics, and EPA Method 7420/7421 for lead. Table 3.2 presents a summary
of the analytical results, and Appendix B contains the complete analytical documen-
tation including chain-of-custody records. Figures 3.2 to 3.6 illustrate the gasoline,
benzene, toluene, xylenes, and ethylbenzene concentrations detected in Wells MW-2,
MW.-3, MW-4, and MW-5, and a brief description of each analyte is given below.

Total Petroleum Hydrocarbons as Gasoline

Figure 3.2 presents the dissolved gasoline concentrations detected in the four
monitoring wells. Well MW-2 showed the maximum gasoline concentration (100,000
#g/L), and relatively minor concentrations of gasoline were detected in Wells MW-3
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TABLE 3.2

GROUNDWATER SAMPLING ANALYTICAL RESULTS
Groundwater Monitoring Wells MW-2, MW-3, MW-4, and MW-5

1650 65th Street Property
20 and 21 November 1989
Drinking  Site
Water Cleanup
Regul. Regul.
Contaminant MW-2 MW-3 MW-4 MW-5 Limits  Limits
Organics (ug/L)
Gasoline 100,000 130 200 ND NA AD
Benzene 8,400 22 2.3 74 i1 AD
Toluene 7,400 ND ND 1002 AD
Total Xylenes 13,000 3.0 ND 4.2 1,751 AD
Ethylbenzene 2400 ND ND 6801 AD
1,2-Dichloroethane 15 ND ND ND 0.5! AD
Inorganics (mg/L)
Lead 0.05 ND ND ND 0.052 AD

1DHS Maximum Contaminant Level (MCL)} in drinking water. California Administrative Code, Title 22, 6/1/89.

2DHS Recommended Drinking Water State Action Level (SAL), 6/1/89.

3U.5. EPA Madimum Contaminant Level - 40 CFR Parts 141, 142, and 143; National Primary and Secondary Drinking Water
Regulations, 4/10/89.

"NA" indicates not applicable.

"ND" indicates nothing detected above the detection limit of analysis.

"AD" == Agency Derived: Determined on a site-by-site basis by the RWQCB and/or ACHD depending on beneficial uses of the
affected groundwater and potential sensitive receptors.

(130 pg/L) and MW-4 (200 pg/l). Gasoline was not detected at or above the
detection limit of 50 ug/L in Well MW-5,

Benzene

Figure 3.3 shows that the maximum concentration of benzene was detected in
Well MW-2 (8,400 ng/L)). A significant concentration of benzene was also detected
in Well MW-5 (74 ug/L). Low concentrations of benzene were detected in Wells
MW-3 (2.2 ug/L) and MW-4 (2.3 ug/L).
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BENZENE CONCENTRATIONS
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TOLUENE CONCENTRATIONS
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XYLENES CONCENTRATIONS
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ETHYLBENZENE CONCENTRATIONS
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Toluene

The maximum concentration of toluene (Figure 3.4) was detected in Well MW-2
(7,400 ug/L). Toluene was not detected in Wells MW-3, MW-4, and MW-5.

Total Xylenes

The maximum concentration of total xylenes (Figure 3.5) was detected in Well
MW.-2 (13,000 ug/L). Low concentration of total xylenes were present in Wells MW-
3 (3.0 ug/L) and MW-5 (4.2 ug/L) and xylenes were not detected in Well MW-4.

Ethylbenzene

The maximum concentration of ethylbenzene (Figure 3.6) was detected in Well
MW-2 (2,400 pg/L). Ethylbenzene was not detected in Wells MW-3, MW-4, and
MW-5.

Other Contaminants

A 1,2-Dichloroethane concentration of 15 ug/l was detected in Well MW-2,
Purgeable halocarbons were not detected in Wells MW-3, MW-4, and MW-5. A
trace concentration of lead was also detected in Well MW-2 (0.05 pg/L). Lead was
not detected in Wells MW-3, MW-4, and MW-5.

Interpretation of Analytical Results

The groundwater analytical results for Wells MW-2, MW-3, MW-4, and MW-5 are
generally consistent with the results of the groundwater "grab" sample survey. A
limited extent of lateral dispersion to the west from the off-site UFSTs and localized
contaminant concentrations of concern associated with the on-site UFST are
indicated. Only low concentrations of gasoline and BTXE appear to have migrated
relatively far from the on-site source near Well MW-2, Relatively low concentrations
of gasoline and BTXE were detected in Wells MW-3 and MW-4. The highest trace
concentration of benzene (74 ug/L) was detected in Well MW-5. This concentration
is probably associated with the adjacent off-site contamination as corraborated by
GW-8 data and groundwater elevation data (Figure 3.1).

The minor hydrocarbon contamination detected in Wells MW-3 and MW-4 may
originate, in part, from the former UFSTs on the adjacent property or unidentified
sources north or northeast of the 1650 65th Street property. Presently, the local
groundwater flow direction is toward the south and southwest beneath the 1650 65th
Street property (Figure 3.1). Monitoring Wells MW-3 and MW-4 are located down-
gradient from contamination detected in Well MW-5 and groundwater "grab” sample
GW-8 and, therefore, may also intercept hydrocarbon contamination migrating from
an off-site source north or northeast of the property.
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SECTION 4
SUMMARY AND CONCLUSIONS

The following summary and conclusions are based on observations delineated in
the body of this report.

« Or 28 and 29 September 1989, Well MW-2 was installed within 10 feet of the
former leaking 2,000-gallon UFST near the southeast corner of the 1650 65th
Street property. The purpose of the well was to evaluate whether residual
hydrocarbon contamination underlying the former UFST has impacted
groundwater underlying the site. Groundwater samples collected from Well
MW-2 on 2 and 16 October showed elevated levels of dissolved gasoline (120
and 77 mg/L) and concentrations of BTXE that exceed regulatory "action
limits" for drinking water. Based on these results further site characterization
was implemented.

= A groundwater "grab" sample survey was conducted on 10 November 1989 to
assess the optimum monitoring well locations for the 1650 65th Street property.
The lateral extent of hydrocarbon contamination underlying the property and
potential off-site sources of contamination were also evaluated.

+ Groundwater "grab” samples were collected at depths.of 7.5 to 1l feet below.
ground surface on each side of the 1650 65th Street property. The samples
were analyzed by modified EPA Method 8015 for TPH (as gasoline} and by
EPA Method 602 for BTXE. Gasoline concentrations were relatively low,
ranging from below detection to 0.17 mg/L at 7 of the 8 sample locations. A
concentration of 9,400 mg/L was detected in a product sample collected from
sample location GW-8, which is located near the northeast property line and
former UFSTs on the adjacent property. Significant concentrations of BTXE
are likely present in the product sample, however, the detection limits for
BTXE in the product sample were very high, ranging from 50,000 to 100,060
pg/L. BTXE concentrations were relatively low at the other 7 sample locations.
Only benzene, which ranged from below detection to 4.7 ug/L, was detected at
concentrations exceeding regulatory action limits for drinking water.

* On 14 to 17 November 1989, three wells (MW-3, MW-4, MW-5) were installed
on the 1650 65th Street site to monitor groundwater quality on the north (MW-
5) west (MW-3), and south (MW-4) sides of the property, characterize
subsurface materials, and determine hydrogeologic conditions (local
groundwater flow direction).
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During drilling of the pilot holes for Wells MW-3, MW-4, and MW-5, one
analytical soil sample was collected at a depth of 4.5°t0 5.5 feet in each
barehole. The soil samples from each well were analyzed by modified EPA
Method 8015 for TPH (as gasoline) and EPA Method 8020 for BTXE. The
soil sample from Well MW-5 was also analyzed by EPA Method 8010 for
purgeable halocarbons and EPA Method 7420/7421 for lead. Minor
concentrations of toluene (10 ug/l) and total xylenes (10 ug/l) were detected
in. Well MWs4:. Lead (25 mg/Kg), significantly lower than the DHS Total
Threshold Limit Concentration (TTLC) of 1,000 mg/Kg, was detected in a soil
sample collected from the pilot hole for Well MW-5.

Examination of borehole logs from Wells"MW-2, MW-3;, MW-4,-and - MW-5
indicate the property is underlain by approximately 11.5 to 22 feet of fill. Fill

materials primarily consist of silty clay, silt, and fin¢ sand with varying amounts

of red brick, asphalt, concrete, cement , wood, and glass. Native materials

underlying the fill are generally layers of fine sand, clay and silty clay ranging-
from 1 to 4 feet thick. . A-relatively-impermeable. brown-silty-clay was

encountered.at-a-depth.of 16.10.18 feet in the pilot holes for Wells MW-3, MW=

5, and MW-5.

Groundwater elevation data collected from Wells MW-2, MW-3, MW44, and
MW.-5 on 20 November 1989 indicate that groundwater presently flows towards
the southwest and south beneath the project site. Depth to groundwater varies
from approximately 8 to 12 feetbelow ground surface. -

A quarterly groundwater monitoring program was implemented on 20 and 21
November 1989. Groundwater samples were analyzed by modified EPA
Method 8015 for TPH (as gasoline), EPA Method 601 for purgeable
halocarbons, EPA Method 602 for BTXE, and EPA Method 7420/7421 for
lead. Maximum concentrations of gasoline {100,000 ug/L), benzene (8,400
pg/L), toluene (7,400 ug/l), total xylenes (13,000 ug/L), and ethylbenzene
(2,400 pg/L) were detected in Well MW-2. Well MW-3 groundwater contained
relatively low concentrations of gasoline (130 ug/L), benzene (2.2 ug/L), and
xylenes (3.0 ug/L). Well MW-4 groundwater showed comparable contaminant
levels with 200 ug/L gasoline and 2.3 ug/I. benzene. Dissolved gasoline was not
present in Well MW-5 groundwater, however, 74 ug/L. benzene and 4.2 ug/L.
xylenes were detected. Lead (0.05 mg/L) was only detected in Well MW-2.
1,2-Dichloroethane, detected in Well MW-2 at a concentration of 15 pg/l, was
the only purgeable halocarbon identified in the groundwater samples.

The groundwater analytical results for Wells MW-2, MW-3, MW-4, and MW-5
are generally consistent with the results of the groundwater “"grab" sample
survey. The relatively low concentrations detected in Wells MW-3 and MW-4
and groundwater "grab" samples bordering the south, west, and east sides of
the property suggest that hydrocarbon contamination associated with the
former 2,000-gallon UFST on the property has not migrated very far from the
source area.

4-2
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» Contamination detected in Well MW-5 and groundwater "grab” sample GW-8
likely originates from the former off-site UFSTs. The UFSTs on the adjacent
property were removed in September/October 1989 and groundwater in the
open excavation contains a thin layer of floating hydrocarbon product that has
the same appearance and odor as the product sample collected at sample
location GW-8.

* The relatively low hydrocarbon contamination detected in Wells MW-3 and
MW-4 and at groundwater "grab” sample locations west of Well MW-2 may
originate, in part, from off-site source(s) north and/or northeast of the 1650
65th Street property. Presently, the local groundwater flow direction is towards
the southwest and south, which places Wells MW-3 and MW-4 downgradient
from the former UFSTs on the adjacent property and the floating product
detected at sample location GW-8,

4-3
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SECTION §
RECOMMENDATIONS

Concentrations of gasoline and BTXE detected in Well MW-2 will be of regula-
tory concern to Alameda County Environmental Health Department (ACEHD) and
the Regional Water Quality Control Board (RWQCB). Concentrations of BTXE
are significantly greater than regulatory limits established by DHS for drinking water.
Evaluations of gasoline impacts on groundwater and/or public health are conducted
by the RWQCB on a case-by-case basis, considering such factors as depth to
groundwater and potential beneficial uses of the affected groundwater. In considera-
tion of the significant gasoline and BTXE concentrations detected in Well MW-2,
groundwater remediation is likely to be required in the vicinity of Well MW.2.

Ideally, a year of groundwater monitoring to gather more information on the
hydrochemistry and hydrologic properties of the local groundwater body should be
completed before developing and implementing remediation plans. However, ES
understands that P. O. Partners plans to start renovating the property in January
1990 and has requested a preliminary remedial plan. P. O. Partners wants to avoid
any unnecessary impacts to their renovation plans that might be caused by the
installation of a groundwater treatment system.

Furthermore, the integration of planned construction activities in 1990 with the
installation of a groundwater treatment system may be a very cost-effective means
for satisfying both goals (redevelopment and environmental remediation).

ES recommends the following interim actions:

« Informing the adjacent property owner(s) to the north of the evidence of their
responsibility for the contamination of the northeastern area of the 1650 65th
Street property.

» Installation of a groundwater extraction well through the excavation backfill of
the former 2,000-gallon on-site UFST.

+ Performance of an aquifer pumping test to evaluate extraction rates and
response.

 Evaluation of hydraulic containment/treatment alternatives.

« Completion of a Remedial Action Plan.

116-47.RS 1277/89
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SECTION 6
REFERENCES

1. Engineering-Science, Inc., 1989, October 1989 Quarterly Groundwater
Monitoring Results for the 1650 65th Street Property in Emeryville, California.

2. Engineering-Science, Inc., 1987, Underground Fuel Storage Tank Site
Investigation near the Southeast Corner of the Warehouse Building, 1650 65th
Street Property, Emeryville, California.

3. Engineering-Science, Inc., 1987, Soil Remediation Plan for the Southeastern
Corner of the 1650 65th Street Property, Emeryville, California.

4. Engineering-Science, Inc., 1988, Implementation of Remedial Action Plan

Report for United States Postal Service at 1650 65th Street, Emeryville,
California.

6-1
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Cliant _P.O0. Partners Jon No.__NC222 Shaat
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Subject Emeryville, CA By MLP Date

STEAM CLEANING AUGER AFTER COMPLETION OF MONITORING WELL MW-2

PHOTO 5

PHOTO 6




R PR [ NP i P L - 4

Glient _ 0:0- Partmers Job No._ €222 Sheet___4 __of___ 8
I637F b5th Street Property
- Subjact _Emervville, CA By MLP Date_ 14, 16 NOVEMBER 1389

PHOTO 7

= A e e

DRAILLING PILOT HOLE FOR MONITORING WELL MW-3
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PHOTO 8

DRLLLING PILOT HOLE FOR MOMITORING WELL MW-5
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/\ ACUREX
C \ Corporation

i Te Environmental Systems Division
NOV 14 1983

Enginesring-Science
darkeloy

November 13, 1989
Acurex ID: 8911056
Client PO: NC222.04
Page 1 of 3

Engineering Science, Inc.
600 Bancroft Way
Berkeley, CA 94710

Attention: Marcus L. Pierce

Subject: Analysis of 8 Water Samples, Received 11/10/89.

Water samples were analyzed for benzene, toluene, ethyl benzene, total
¥ylenes (BTEX) and gasoline according to the guidelines established in
the Regional Water Quality Control Board (RWQCB) Leaking Underground
Fuel Tank (LUFT) manual. Results are presented in Table 1. The
method for BTEX and gasoline can be summarized as follows:

An aliquot of sample is introduced into a purge and trap using
a gas-tight syringe. Helium is bubbled through the water
contained in a specially designed purging chamber. Low
boiling petroleum hydrocarbons are efficiently transferred
from agqueous phase to the vapor phase. After purging is
completed, the sorbent column is heated and back-flushed with
helium to desorb the purgeables ontc a gas chromatographic
column. The gas chromatograph is temperature programmed to
separate BTEX and other components of gasoline. BTEX is
detected using a photo ionization detector (PID) and gasoline
is detected using a flame ionization detector (FID). Other
petroleum hydrocarbons may be quantified using this technigue.

If you should have any technical questions, please contact the
undersigned at (415)964-0844.

Approved by: /}I @,éu/:.: ‘JZMR-:-JH : éﬂﬂ
Daniel L. MiddYeton
Client Services Manager

These results were obtained by following standard laboratory
procedures; the liability of Acurex Corporation shall not exceed the
amount paid for this report. In no event shall Acurex be liable for
special or consequential damages.

485 Clyde Avenue, PO. Box 7044, Mountain View, CA 94038 (415) 961-5700 Telex: 325961 FAX:(#1 5) 864-5145




Eng. Science
8911056
Page 2 of 3

Table 1. BTEX Results

Low Boiling Petroleum
Hydrocarbons

- ——

Benzene
Toluene
Ethylbenzene
Total Xylenes

Gasoline

Date Analyzed:

Engineering Science Sample ID

GW=2 ' | Gw-3 | GWw-5 = GWw=4 /[ GW=6y
S SIDE § SIDE 'W SIDE SW SIDE SE SIDE
PROPERTY PROPERTY PROPERTY PROPERTY PROPERTY

T —— T ———— —————————— —— =

ug/L ug/L ug/L ug/L ug/L
2.9 3.0 <0.5 <D.5
0.8 0.9 <0.5 <0.5
<0.5 2.1 2.4 <0.5 <0.5
<1.0 <1.0 1.6 <1.0 2.3
ng/L mg/L mg/L mg/L mg/L
<0.05 0.1 0.12 <0.05 <0.05

11/11/89 11/11/89 11/11/89 11/11/89 11/13/89



Table 1. BTEX Results (Continued)

Low Boiling Petroleum
Hydrocarbons

B e e e e T ————

Benzene
Toluene
Ethylbenzene
Total Xylenes

Gascline

Date Analyzed:

Engineering Science Sample ID

GW-7 GW-8 GW-5
E SIDE N SIDE N SIDE
PROPERTY PROPERTY PROPERTY

= S ——

ug/L ug/L ug/L
<0.5 <50000 4.7
<0.5 <50000° <0.5
<0.5 <50000 5.1
<1.0 <100000 <1.0
mg/L mg/L mg/L
<0.0S 94000 0.17

11/11/89 11/11/89 11/11/89

Eng. Science
8911056
Page 3 of 3
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SOIL SAMPLE
ANALYTICAL RESULTS FOR

MONITORING WELLS MW-3, MW-4, AND MW-5



Curtis & Tompkins, Ltd., Anawtical Laboratories, Since 1878
2323 Fifth Street, Berkeley, CA 94710. Phone (415) 486-0900

LABORATORY NUMBER: 18698 DATE RECEIVED: 11/14/89
CLIENT: ENGINEERING SCIENCE DATE ANALYZED: 11/15/89%
JOB NUMBER: NC222.04 DATE REPORTED: 11/15/89

Total Volatile Hydrocarbons (TVH) by EPA 8015
Benzene, Tocluene, Ethyl Benzene, Xylenes by EPA 8020
Extraction by EPA 5030 Purge and Trap

LAB ID CLIENT ID TVH AS BENZENE TOLUENE ETHYL TOTAL
GASCOLINE BENZENE XYLENES

(mg/Kg) (ug/Kg) (ug/Kg) (ug/Kg) (ug/Kg)

- —— T S A i o T ————————— T T . T T T . . . S e SN I SED ARG W S U N S e ————— — ol S i T

18698-1 MW3-4.5° ND(10) ND(5) ND(5) ND(5) ND(5)

ND = None Detected; Limit of detection is indicated in parentheses.

QA/QC SUMMARY

—— i ——————— . . G G W W S W T T T I D R A UL e S G e G G el A G G SN G S S W WS W NS NS WS UNR SRD NN EN GEN SN S SEe M e R S e dele S A

$RPD 2
$RECOVERY 84
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LABORATORY DIRECTOR

Berkeley Wilmington Los Angeles
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Curtis & Tompkins, Ltd., Analytical Laboratories, Since 1878
2323 Fifth Street, Berkeley, CA 94710, Phone (415) 486-0900

LABORATORY NUMBER: 18711 DATE RECEIVED: 11/15/89
CLIENT: ENGINEERING SCIENCE DATE ANALYZED: 11/17/89
JOB NUMBER: NC222.04 DATE REPORTED: 11/20/89

Total Volatile Hydrocarbons (TVH) by EPA 8015
Benzene, Toluene, Ethyl Benzene, Xylenes by EPA B020
Extraction by EPA 5030 Purge and Trap

LAB ID CLIENT ID TVH AS BENZENE TOLUENE ETHYL TOTAL
GASOLINE BENZENE XYLENES

(mg/Kg)} (ug/Kg) (ug/Kg) (ug/Kg) (ug/Kg)

18711-1  MW4-5.5° | ND(10) ND(5) 10 ND(5) 10

ND = None Detected; Limit of detection is indicated in parentheses.

QA/QC SUMMARY

———————— A Al e S S P Bl —————————— T . T ] —— - T . T T - . S N S S s S e Sm EML G N S D S U SN G e f————

¥RPD <l
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LA]%/OR'.ATO'RY DIRECTOR

Berkeley Wilmington Los Angeles



o on oo o oo e - EHRCEECaS Y- aliiCos = on an s =2 =w

DISTRIBUTION: ORIGINAL ACCOMPANIES SHIPMENT; COPY TO COORDINATOR FIELD FILES

CHAIN OF CUSTODY RECORD PAGE_ OF .
CLIENT: PROJECT MANAGER: PROJ, NO.: / ANALYSES REQUIRED / o
ENGINEERING-SCIENCE, Poccel Mez22. .04 | & 3
INC. BERKELEY Marcus L. Verc ]y o/ &
PROJECT NAME / LOCATION: < G/ 8 QQ
f z & /5/ &
P.O factwan  LSo 651h Shad ra‘hJ% 5 &/ 8 S
SAMPLER(S); (SIGNATURE) . w &/s) &
f?’}? e o) °SE) &
Marcus .. Flerce aca o Eaaace _ S/ §
v 3 o &/ R REMARKS
o | DATE | TIME ‘ﬁ;\?‘ SAMPLE LOCATION < L
]F o«
Mwi-55] hislg| 0340 | Sl | Mondouiy 100 M- |1 ugha]
\
ARELINQUISHED BY:(SIGNATURE} DATE/TIME RECEIVED BY: (SIGNATURE) RELINQUISHED BY: (SIGNATURE) DATE/TIME RECEIVED BY: (SIGNATURE) -
HELINQU.ISHED BY: ISIGNATURE) DATE/TIME RECEIVED FOR LABOQRATORY BY: DATE/TIME REMARKS
P p (SIGNATURE) .
Vbssaa £V s )i es Blirda Do Wsg|am




Curtis & Tompkins, Ltd., Analytical Laboratories, Since 1878
2323 Fifth Street, Berkeley, CA 94710, Phone {415) 486-0200

DATE RECEIVED: 11/17/89
DATE REPORTED: 11/21/89
PAGE 1 OF 4

LAB NUMBER: 18743

CLIENT: ENGINEERING SCIENCE
REPORT ON: 1 SOIL SAMPLE

JOB $#: NC222.04

RESULTS: SEE ATTACHED

N2 Rl

QA/QC Officer

Y. Wogde (86

Lal@ératory Director

Berkeley Wiimington Los Angeles




Cb Curtis & Tormpkins, Lid.

LABORATORY NUMBER: 18743 DATE RECEIVED: 11/17/89
CLIENT: ENGINEERING SCIENCE DATE ANALYZED: 11/20/89
JOB NUMBER: NC222.04 DATE REPORTED: 11/21/89

PAGE 2 OF 4

Total Volatile Hydrocarbons (TVH) by EPA 8015
Benzene, Toluene, Ethyl Benzene, Xylenes by EFPA 8020
Extraction by EPA 5030 Purge and Trap

LAB ID CLIENT ID TVH AS BENZENE TOLUENE ETHYL TOTAL
GASQOLINE BENZENE XYLENES
(mg/Kg) (ug/Kg) (ug/Kg) (ug/Kg) (ug/Kg)

18743-1 MW5-5.5 ND (10) ND (5) ND (5} ND (5) ND (5)

ND = None Detected; Lihit of detection is indicated in parentheses.

QA/QC SUMMARY

%RPD 2
$RECOVERY 86




LABORATORY NUMBER: 18743
CLIENT: ENGINEERING SCIENCE
PROJECT #: NC222.04

Cb Curtis & Tompkins, Ltd.

DATE RECEIVED: 11/17/89
DATE ANALYZED: 11/21/89
DATE REPORTED: 11/21/89

PAGE 3 OF 4
ANALYSIS: LEAD
METHOD REFERENCE: EPA 7420
LAB ID SAMPLE ID RESULT UNITS DETECTION LIMIT
1B8743-1 MW5-5.5" 25 mg/Kg 2.5
QA/QC
RPD, % 3
RECOVERY, % 104




LABORATORY NUMBER: 18743-1

CLIENT: ENGINEERING SCIENCE

JOB #: NC222.04
SAMPLE ID: MW5-5.57

Cb Curtis & Tornpkins, Lid.

DATE RECEIVED: 11/17/89
DATE ANALYZED: 11/21/89
DATE REPORTED:; 11/21/89
PAGE 4 OF 4

EPA B8010: Volatile Halocarbons in Soil & Wastes

Extraction Method: EPA 5030 -~ Purge & Trap

Compound

chloromethane
bromomethane

vinyl chloride
chloroethane

methylene chloride
trichloroflucromethane

1, l1-dichloroethene
1l,1-dichloroethane
1,2-dichloreoethene (total)
chloroform

freon 113
l,2-dichloroethane
l,1l,1-trichloroethane
carbon tetrachloride
bromodichloromethane
1,2-dichloropropane
cis-1, 3-dichloropropene
trichloroethylene
1,1,2-trichloroethane
trans-1,3-dichloropropens
dibromochloromethane
2-chloroethylvinyl ether
bromoform
tetrachlorocethylene
1l,1,2,2-tetrachloroethane
chlorcbenzene
1,3-dichlorobenzene
l,2-dichlorobenzene
l,4-dichlorobenzene

ND = None Detected. Limit of detection (LOD)

Duplicate: Relative % Difference

Spike: Average % Recovery

QA/QC SUMMARY

Result
ug/Kg

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

1.0D
ug/Kg

ninbnnunononnoonohnninonoaomotnnnononotonn

in last column.




ER IR S MG SRR W SN SR R SR e e

CHAIN OF CUSTODY RECORD . _ PAGE___ OF
CLIENT: PROJECT MANAGER: PROJ. NO.: |/ / /
ENGINEERING-SCIENCE, Y on | © AN"";:&ES REQUIRED
INC. BERKELEY Mavows L Merw N 222 < Y @
PROJECT NAME / LOCATION: . g @ ,
0.0. bodiars 1650 65TH Shast, Emenpille ) 2 L 0
. O ) / .
SAVPLERGSE: SIGNATURE - e . S/ &g
ovens L. Yierce Wamw j . ey |l /&) A
SA:\PLE T - 19| /o /% [1“ Y REMARKS
o | DATE | TiME | <€ sampLe Location . | |/ /Y)Y
L} . M a . . :
MwW5-25 Wit o920] S mh.lm;,h \pc,QQ‘nwg | X | %X |X
RELINQUISHED BY:(SIGNATURE) DATE/TIME AECEIVED BY:{SIGNATURE) " RELINQUISHED BY: SIGNATURE) DATE/TIME RECEIVED BY: (SIGNATURE)
AELINGUISHED BY:{SIGNATURE) DATE/TIME RECEIVED FOR LABCRATORY BY: DATEITIME AEMARKS
(SIGNATURE)
71 ;M&u..& —80 PLM/L«( ﬂ/ﬁlﬁ‘i- }H?—ﬁ'

blSTnlBUT!ON: ORIGINAL ACCOMPANIES SHIPMENT; COPY TO COORDINATOR FIELD FILES



R By S O P =S N W On A @Y By A an W e e A aw

GROUNDWATER
ANALYTICAL RESULTS FOR
MONITORING
WELLS MW-2, MW-3, MW-4, AND MW-5



Curtis & Tompkins, Ltd., Analytical Laboratories, Since 1878
2323 Fifth Street, Berkeley, CA 94710, Phone (415) 486-0900

DATE RECEIVED: 11/20/89
DATE REPORTED: 11/27/89
PAGE 1 OF 6

LAB NUMBER: 18764

CLIENT: ENGINEERING SCIENCE

REPORT ON: 1 WATER SAMPLE

JOB #: NC222.04

RESULTS: SEE ATTACHED

Berkeley Wiimington Los Angeles



Cb Curtis & Tompkins, Ltd.

LABORATORY NUMBER: 18764 DATE RECEIVED: 11/20/89
CLIENT: ENGINEERING SCIENCE DATE ANALYZED: 11/22/89
PROJECT #: NC222.04 DATE REPORTED: 11/27/89

PAGE 2 OF 6

Extractable Petroleum Hydrocarbons in Aqueous Solutions
EPA 8015 (Modified)
Extraction Method: EPA 3510

LAB ID CLIENT ID KEROSENE DIESEL OTHER
(mg /L) (mg /L) (mg/L)
18764-1 MW- 4 ND(90.5) ND(0.5) ND(0.5)

ND = Not Detected; Limit of detection inm parentheses.

QA/QC SUMMARY

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



Cb Curtis & Tompkins,

LABORATORY NUMBER: 18764 _ DATE RECEIVED: 11/20/8%
CLIENT: ENGINEERING SCIENCE DATE ANALYZED: 11/22/89
JOB #: NC222.04 DATE REPORTED: 11/27/8%

PAGE 3 OF 6

Total Volatile Hydrocarbons as Gasoline in Aqueous Solutions
EPA 8015 (Modified)
Extraction Method: EPA 5030 (Purge & Trap)

LAB ID CLIENT ID GASOLINE
(ug/L)
18764-1 MW- 4 200

QA/QC SUMMARY
Duplicate: Relative % Difference 2
Spike: % Recovery 86

Ltd.



CE Curtis & Tompkins, Lid.

LABORATORY NUMBER: 18764-1 DATE RECEIVED: 11/20/89
CLIENT: ENGINEERING SCIENCE DATE ANALYZED: 11/21/89
PROJECT #: NC222.04 DATE REPORTED: 11/27/89
SAMPLE 1ID: MW-4 PAGE 4 OF ¢

EPA 601

Purgeable Halocarbons in Water

Compound Resnlt LOD
ug /L ug/L
chloromethane ND 10
bromomethane ND 10
vinyl chloride ND 10
chloroethane ND 10
methylene chloride ND 10
trichloroflnoromethane ND 10
I,l-dichloroethene ND 10
I,1-dichloroethane ND 10
I,2-dichloroethene (total) ND 10
chloroform ND 10
freon 113 ND 10
l,2-dichloroethane ND 10
l,I,I-trichloroethane ND 10
carbon tetrachloride ND 10
bromoedichloromethane ND 10
t,2-dichloroepropane ND 10
cis-l,3-dichloropropene ND 10
trichloroethylene ND 10
i,1,2-trichloroethane ND 10
cis-1,3-dichkloropropene ND 10
dibromochloromethane ND 10
Z-chloroethylvinyl ether ND 10
bromoform ND 10
tetrachloroethene ND 10
1,1,2,2-tetrachloroethane ND 10
chlorobenzene ND 10
1,3-dichlorobenzene ND 10
1,2-dichlorobenzene ND 10
l,4-dichlorobenzene ND 10

ND = None Detected. Limit of detection (LOD) in last column,

QA/QC:
Duplicate: Relative % Difference <1
Average Spike Recovery % 81



' b Curtis & Tompkins. Lid.

LABORATORY NUMBER: 18764 DATE RECEIVED: 11/20/89
CL1ENT: ENGINEERING SCIENCE DATE ANALYZED: 11/21/89
JOB #: NC222.04 DATE REPORTED: 11/27/8%
SAMPLE ID: MW-4 PAGE 5 OF 6

EPA 602: Volatile Aromatic Hydrocarbons in Water

RESULT DETECTION

COMPOUND ug/L LIMIT

ug/L
4 A I 2.3 1
TolueDe. . oo eeresnsnonsnasas G haeas Gt e e s s eeeaaaae ND 1
Ethyl Benzenme........ N v re st e et e - ND 1
Total Xylemes......ioviiineanaa et s e s e se e s ND 1
Chlorobenzeme. .. ....couiimuounaas e s e e ND 1
1,4-Dichlorobenzene. . .......cciiieiintanenrnnensss ND 1
l1,3-Dichlorobenzene. ... ... .0 'ioeiieeeeeececnosnses ND 1
1,2-Dichlorobenzene.......c.coueieeeueee. e e e ND 1
ND = None Detected

QA /QC SUMMARY

RPD % <1
SPIKE RECOVERY % 31



Cb Curtis & Tompkins, Ltd.

LABORATORY NUMBER: 18764 DATE RECEIVED: 11/20/89
CLIENT: ENGINEERING SCIENCE DATE ANALYZED: 11/21/89
PROJECT #: NC222.04 DATE REPORTED: 11/27/89

PAGE 6 OF 6

et e e e e T ———
T o e e e e e e e e e o o o e i o . i s A Pk T T T s o o o s o o o o o o s o e o e s o s s g 00 0 0 0 O U % e e o e

LAB ID  SAMPLE ID RESULT UNITS DETECTION LIMIT
18764-1 MW- 4 ND mg /L 0.05

ND = NONE DETECTED

QA/QC

RPD, % 2
RECOVERY, % 98

e T T T I o o o o o 7o o I It I A e i e St S e v S S S S — —— . S S Pt T S . TS S A ML ke bk e ket ey e e S PP P S S S M S S S S S S S S S —— — — —
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INC. BERKELEY ™. L. Picree pezz2.0
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SAMPLER(S); (SIGNATURE)

/ANALYSES HEOUIHED/

NO. OF CONTAINERS

REMARKS
SAMPLE 5

iD DATE | TIME SAMPLE LOCATION

™

-4 Yoy koo Jweley

RELINQUISHED BY: (SIGNATURE) DATE/TIME RECEIVED BY:{SIGNATURE)” RELINQUISHED BY: {SIGNATURE) DATE/TIME RECEIVED BY: ISIGNATURE)
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Curtis & Tompkins, Ltd., Anaiytical Laboratories, Since 1878
2323 Fifth Street, Berkeley, CA 94710, Phone (415) 486-0900

DATE RECEIVED: 11/21/89
DATE REPORTED: 11/27/89
PAGE 1 OF 9

LAB NUMBER: 18771

CLIENT: ENGINEERING-SCIENCE, INC.

REPORT ON: 3 WATER SAMPLES

JOB #: NC222.04
LOCATION: 1650 65TH ST., EMERYVILLE

RESULTS: SEE ATTACHED

ector

T

Berkeley Wilmington Los Angeles



Cb Curtis & Tompkins, Ltd.

LABORATORY NUMBER: 18771 DATE RECEIVED: 11/21/89
CL1ENT: ENGINEERING-SCIENCE, INC. DATE ANALYZED: 11/22/89
JOB #: NC222.04 DATE REPORTED: 11/27/89%
LOCATION: 1650 65TH ST., EMERYVILLE PAGE 2 OF 9

Total Volatile Hydrocarbons as Gasoline in Aqueous Solutions
EPA 8015 (Modified)
Extraction Method: EPA 5030 (Purge & Trap)

LAB ID CLIENT ID GASOLINE
(ug/L)
18771-1 MW-3 130
18771-2 MY-2 100,000
18771-3 MW.5 ND(50)

ND = Not Detected; Limit of detection in parentheses.

QA/QC SUMMARY

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

Duplicate: Relative % Difference <1
Spike: % Recovery 84



e wly B AN W uE an e pu S N A Ww B v Enm A A W

LABORATORY NUMBER: 18771
CLIENT: ENGINEERING-SCIENCE,
PROJECT #: NC222.04
LOCATION: 1650 65TH ST., EMERYVILLE

INC.

e S et e = e S B B s .

LAB ID SAMPLE 1D RESULT
18771-1 MW-3 ND
18771-2 MW- 2 0.05
18771-3 MW- 5 ND

ND = NONE DETECTED

QA/QC

RPD, %

RECOVERY, %

o e s et e o s S S —— —— . . . S S S T S S— S—— I PO S S . S — —

e e e s e s st S P A sl e e ey S S S v ——— S ——r— ——— — —

mg /L
mg /L

mg /L

‘ b Curtis & Tompkins, Ltd.

DATE RECEIVED: 11/21/89
DATE ANALYZED: 11/21/89
DATE REFORTED: 11/27/89
PAGE 3 OF 9

DETECTION LIMIT

T T o e e e S (R Sk e ke ki S T S S — —————S—T— — —— S—— —— —— — — — S———— — S— f—— — S— T—— . T— T — —— — ——
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Cb Curtis & Tompkins, Ltd.

LABORATORY NUMBER: 18771-1 DATE RECEIVED: 11/21/89
CLIENT: ENGINEERING-SCIENCE, INC. DATE ANALYZED: 11/21/89
PROJECT #: NC222.04 DATE REPORTED: 11/27/89
SAMPLE 1ID: MW-3 PAGE 4 OF 9

EPA 601

Purgeahble Halocarbons in Water

Compound Result LOD
ug/L

=
-]
-
™~

chloromethane
bromomethane -
vinyl! chloride
chloroethane

methylene chloride
trichloroflunoromethane
l,I-dichloroethene
I,l-dichloroethane
l,2-dichloroethene (total)
chloroform

freom 113
1,2-dichloroethane
I,l,l-trichloroethane
carbon tetrachloride
bromodichloromethane
},2-dichloropropane
cis-1,3-dichloropropene
trichloroethylene
I,1,2-trichloroethane
cis-1,3-dichloropropene
dibromochloromethane
2-chloroethylvinyl ether
bromoform
tetrachloroethene
1,1,2,2-tetrachloroethane
chlorobenzene
l1.3-dichloerobenzene
l1,2-dichiorobenzene
l,4-dichlorobenzene

. s

*

*

CEEEEEEEEEEEEEEEEEEEEEEEEEEEE

.

ND = None Detected. Limit of detection (LOD) in last coluwmn.

QA/QC:
Duplicate: Relative % Difference 3
Average Spike Recovery % 88



Cb Curtis & Tompkins, Ltd.

LABORATORY NUMBER: 18771-2 DATE RECEIVED: 11/21/89
CLIENT: ENGINEERING-SCIENCE, INC, DATE ANALYZED: 11/21/89
PROJECT #: NC222.04 DATE REPORTED: 11/27/89
SAMPLE ID: MW-2 PAGE § OF 9

EPA 601

Purgeable Halocarbons in Water

Compounnd Result LOD
. ug/L ug/L
chloromethane ND 10
bromomethane ND 10
vinyl chloride ND 10
chlorocethane ND 10
methylene chloride ND 10
trichlorofluoromethane ND 19
l,l-dichlorocethene ND 10
il,1-dichloroethane ND 10
1,2-dichloroethene (total) ND 190
chloroform ND 10
freom 113 ND 10
1,2-dichloroethane 15 10
l,1,1-trichloroethane ND 10
carbon tetrachloride ND 10
bromodichloromethane ND 10
1,2.dichloropropane ND 10
cis-1,3-dichloropropene Nb 10
trichloroethylene NP 10
1,1,2.trichloroethane ND 10
cis-l,3-dickloropropene ND 10
dibromochloromethane ND 10
2-chloroethylvinyl ether ND 10
bromoform ND 10
tetrachloroethene ND 10
1,V,2,2-tetrachloroethane ND 10
chiorobenzene ND 10
l1,3-dichlorobenzence ND 10
1,2-dichlorobenzene ND 10
l,4-dichlorobenzene ND 10

ND = None Detected. Limit of detection (LOD) im last column,

QA/QC:
Duplicate: Relative % Difference 3
Average Spike Recovery % 88
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CE Curtis & Tompkins, Ltd.

LABORATORY NUMBER: 18771-3 DATE RECEIVED: 11/21/89
CLIENT: ENGINEERING-SCIENCE, INC. DATE ANALYZED: 11/21/89
PROJECT #: NC222.04 DATE REPORTED: 11/27/89
SAMPLE ID: MW-5 PAGE 6 OF 9

EPA 601

Purgeable Halocarbons in Water

Compound Result LOD
ug/L ng/L

chloromethane
bromemethane

vinyl chloride
chloroethane

methylene chloride
trichlorofluoromethane
l,l-dichloeroethene
1,V-dichloroethane
1,2-dichloroethene (total)
chloroform

freon 113
l1,2-dichloroethane
1,1,1-trichloreethane
carbon tetrachloride
bromedichloromethane
1,2-dichloropropane
cis-1,3-dichloropropene
trichlioroethylene
1,1,2-trichloroethane
cis-1,3-dichloropropene
dibromochloromethane
2-chloroethylvinyl ether
bromoform
tetrachloroethene
1,1,2,2-tetrachloroethane
chlorobenzene
1,3-dichlorobenzene
l,2-dichlorobenzene
l,4-dichlorobenzene

.

-

.

. L) - - . L) . . . L)

R EEEEEEEEEEEEEEEEEEEEEE

.

ND = None Detected. Limit of detection (LOD) ir last column.

QA/QC:
Duplicate: Relative % Difference 3
Average Spike Recovery % 88
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Cb Curtis & Tompkins, Ld.

LABORATORY NUMBER: 18771-.1 DATE RECEIVED: 11/21/89
CLIENT: ENGINEERING-SCIENCE, INC. DATE ANALYZED: 11/21/89
JOB #: NC222.04 DATE REPORTED: 11/27/89
SAMPLE ID: MW-3 PAGE 7 OF 9

EPA 602: Veolatile Aromatic Hydrocarbons in Water

RESULT DETECTION

COMPOUND ug/L LIMIT

wg/L
3 T - 2.2 1.0
B L ND 1.0
Ethyl BemzZeme.....uu e nnrnrnrnsssssesassnansenns ND 1.0
Total Xylemes....uoieieeeennnnonea e e e s et 3.8 1.0
ChliorobenzZeme. . oo i ivnneeenssnsasnssoassansasnsss ND 1.0
1,4-Dichlorobenzene. . ..o iuennenneneneneeasnseen ND 1.0
1,3-Dichlorobenzene. ... it iinntitoirentteneeesenss ND 1.0
1,2-Dichlorobenzene. ... ... 00 iereatincensnnsnnes ND 1.0
ND = None Detected

QA/QC SUMMARY

RPD % 3
SPIKE RECOVERY % 88

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



LABORATORY NUMBER:

JOB #: NC222.04
SAMPLE ID: MW-.2

EPA 602: Volatile Aromatic Hydrocarhons

COMPOUND

Ethyl Benzeme......
Total Xylenes......
Chlorobenzene......
1,4-Dichlorebenzene

1,3-Dichlorobenzene

1,2-Dichlorobenzene

ND = None Detected

18771-2
CLIENT: ENGINEERING-SCIENCE,

INC.

cccccccccc

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

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

--------

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

QA/QC SUMMARY

Cb Curtis & Tompkins, Ltdl.

DATE RECEIVED: 11/21/89
DATE ANALYZED: 11/21/89
DATE REPORTED: 11/27/89
PAGE 8§ OF 9
in Water
RESULT DETECTION
vg/L LIMIT
ug/L
g,400 10
7,480 10
2,408 10
13,0400 10
ND 10
ND 10
ND 10
ND 10
3
88

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



Cb Curtis & Tompkins, Lid.

LABORATORY NUMBER: 18771-3 DATE RECEIVED: 11/21/89
CLIENT: ENGINEERING-SCIENCE, INC. DATE ANALYZED: 11/21/89
JOB #: NC222.04 ‘ DATE REPORTED: 11/27/89
SAMPLE ID: MW-§ PAGE 9 0OF 9

EPA 602: Volatile Aromatic Hydrocarbons in Water

RESULT DETECTION

COMPOUND ug/L LIMIT

ng/L
BemZEDE. ..t v v vt s sttt sttt et et enanananonana e e e 74 1.0
Tolueme. oottt it ittt et tetoernennnsonnsnnanssnnsnnnas ND 1.0
Ethyl Benzene.........covevueuas ettt ND 1.0
Total Xylemes........oiiiveereosnnnsosssasasannnas 4.2 1.0
ChlorobenzZeme. ... .. ...t eteeoeneanaanonssranses ND 1.0
1,4-Dichlorobenzene........... .00 ionernnrrnnnsses ND 1.0
1,3-Dichlorobenzenle. .. iuouieiiireirentnnrscasensosns ND 1.0
1,2-Dichlorobenzeme. ......viviiiieritesenennnnnns ND 1.0
ND = None Detected

QA/QC SUMMARY

RPD % 3
SPIKE RECOVERY % 88

-------------------------------------------------------------------------
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M z 4/ 3 e
lese G ™ %, Rwequille . 5 I
SAMPL (SIGNATURE) O aacwa ] e | o Wo‘ ~ o/ P&
> O 2 -~
F ws b feres o >
S D DATE | TIME ‘t‘g&?‘ SAMPLE LOCATION = & 4} ' 4:,‘ “'}' L
: 24| : w2

mw-3 lasg] atze | 1w | Mw-3 = I |- o * 24 HOMR TorcmtRoondd e
Mu.l-—'?_ nlt.bq 10 v W Mw»-). K v » - - -

Mw -5 tllzubq wyy ] W Mw-5 ks o | v o | "= /JOéA | Life bé%

f 4»59514 8ols
&. E-p(v‘ra(.%
RELINOUISHED BY: ISIGNATURE) DATE/TIME RECEIVED BY: {SIGNATURE)" RELINQUISHED BY: ISIGNATURE) DATE/TIME RECEIVED BY: (SIGNATLIRE)
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- SIGNATURE)
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ES ENGINEERING - SCIENCE

CLIENT P.0. PARTNERS TEST HOLE NUMBER MW-2
1650 65th STREET,
LOCATION EMERYVILLE, CALIFORNIA DRILLER __ASE DRILLING, INC.
DATE 28 September 1089 DRILLING METHOD _ HOLLOW-STEM AUGER
GEOLOGIST M.L. PIERCE HOLE DIAMETER 8-INCHES
WELL CONSTRUCTION LITHOLOGY DESCRIPTION
CHRISTY BOX [— ¢ Se2eeed ASPHALT AND GRAVEL F
LOCKING CAP - O
7 7 E | s ™™ | BROWN FINE TO COARSE SANDY GRAVEL
/ // | e ™™ | AND GRAVELLY SAND FILL; gravel up to 9-cm;
GROUT: / / | s T | dry to molst; no odor
95% CEMENT / / s | Sl
5% BENTONITE / / SNl
(1.0-5.0 faet) % % 4 [ : :
[
N
el 5 (44/60/40-77) - T " | At B feet: no odor; OVM = 0 in augar
BENTONITE SEAL [ e ol .
(5.0-7.9 feet) p > "t
2" ID BLANK E T s
PVC CASING e o od [T cmen:
(0.5-8.3 feet) o
(21/22/27) ﬁ :-—- At 10 feet: alight hydrocarbon edor; OVM = 80 in
; o e
2" ID SLOTTED j e, T | At 12 feet: moderate hydrocarbon odor; OVM = 44
PVC CASING e T | in nuger
SLOT SiZE = 0.020" L g T
(8.3-28 feet) s T
o
15 2 S
(19/18/18) -. ~wm=. | AL 15 feat: alight hydrocarbon ador
i T it e B S S SR
i1i]i| || BLACK SILTY VERY FINE TO FINE SAND FILL
E 1] 1] || (sM);satursted; wood fragments; alight
(11/8/9) 4 S]] i | | hydeocarbon odas
#3 MONTEREY Elilil
SAND PACK
(7.0-29.0 feet)
i ] (| ovM =120 @ 10 fest
(6/12/18) 7 ;
7 _BROWN
21
EXPLANATION
T Water level during drilling - — = = Contact (dashed where approximate)
OVM Organic Vapor Meter Reading . Location of sample




CLIENT

P.0. PARTNERS

ES ENGINEERING - SCIENCE

LOCATION
DATE

1650 g6th STREET,

EMERYVILLE, CALIFORNIA

28 September 1980

GEOLOGIST

M.L. PIERCE

WELL CONSTRUCTION

THREADED PVC
BOTTOM CAP

BENTONITE
BACKFILL
(29.0-32.7 fret)

EXPLANATION

¥  Water level during drilling
OVM Organic Vapor Meter Reading

iy (4/7/8)
(7/14/19)
R (8/18/19)
s
e
e
s : o
e
(100-0.75")

TEST HOLE NUMBER

DRILLER

HOLE DIAMETER

MW-2

ASE DRILLING, INC.

DRILLING METHOD _ BOLLOW-STEM AUGER

8-INCHES

DESCRIPTION

21

e
"= (FEET)

SURFACE

27

LITHOLOGY

/ (CL); moist; metal scrap and red brick
/ OVM =1T@23 feet _ _ _ _ _ __________

LIGHT BROWN SANDY SILT (ML) with minor
clay; vary fine to fine sand; wet to saturated; slight
hydrocarbon odor

OVM =4 @ 23 feet

R

| BROWN FINE SAND (SP); saturstsd

MOTTLED BROWN-ORANGE SILTY FINE

! | BAND (SM); saturated
| OVM =0 @ 31 fost

%u&mm it gy
(CL); moist
)

BOTTOM OF BOREHOLE
T.D. = Approx. 33,7 fest

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




CLIENT P.0. PARTNERS

1850 65th BTREET,
LOCATION EMERYVILLE, CALIFORNIA
DATE 14 November 1989
GEOLOGIST M.L. PIERCE

WELL CONSTRUCTION

CHRISTY BOX
LOCKING CAP

{11/12/11)
GROUT:

96% CEMENT

5% BENTONITE
(1.0-3.8 feet)
BENTONITE SEAL
(3.8-5.3 feet)

- NN\

ety
m

(5/7/32)

2 N\

B

(7/10/15)

4" ID BLANK
PVC CASING
(0.5-6.6 feet)

(1/2/4

#3 MONTEREY
SAND PACK
(5.3-18.3 feet)

(1/2/2)

4" ID SLOTTED (g
PVC CASING :
SLOT SIZE = 0.020"
(6.8-18.0 feet)

(2/1/3)

FPVC BOTTOM CAP {4/4/5)

e
o

(4/10/10)

BENTONITE it
BACKFILL RO
(18.5-22.0 feet) P (4/4/10)
e

EXPLANATION

T Water level during drilling
OVM Organic Vapor Meter Reading

5 mELOW © &mn

ES ENGINEERING - SCIENCE

TEST HOLE NUMBER

DRILLER

MW-3

ASE DRILLING, INC.

DRILLING METHOD HOLLOW-STEM AUGER

HOLE DIAMETER

LITHOLOGY

10.75-INCHES

DESCRIPTION

SURFACE *“ (FEET) o

DEPTH

16

1

ASPHALT AND GRAVEL

7

/ MOTTLED DARK GREEN AND BLACK SANDY

BLACK SILTY CLAYEY FINE TO MEDIUM
SAND FILL (8C) with minor gravel; moist;
asbundant fragments of red brick

Vi =1@ 2 feet

i :tmﬂ AND BROWN SANDY CLAYEY FINE {'

RAVEL FILL {(GC); fine to medium sand; moist

; DARK GREEN FINE SAND (SP) with minor clay

S |

SILTY CLAY FILL (CL); fine to medium sand;
moist to wet; concrete fragments
\Becomes gravelly betwesn 7.5 and 8.0 féet

o

EREY-GREEN CLAY FILL (CL); very moist to

'BLACK GRAVELLY CLAY FILL (CL); wet; gravel l
plu asphalt fragments .

BLACK AND GREY GRAVELLY SILT FILL (ML)

7/ with minor sand; satursted; sbundant wood
nts and unknown fibrous materials; faint
drocarbon odor
VM =67 @ 11 feei

GREY-BLACK CLAY (CL); wet; very soft;
odor decrensing downward
= 1I7@ 13.6 feet

w1 GREY-BLACK FINE TO MEDIUM SAND (SW);

sturated; shight hydroesrbon odor

Vid = 8 @ 16 foet
BROWN SILTY CLAY (£L) with minor fine sond;
slightly moist to moist

OVM =0 @18,'20, and 21 fest

- = = - Contact {dashed where approximate)
B Location of ssmple




ES ENGINEERING - SCIENCE

CLIENT P.0. PARTNERS

1650 85th STREET,
LOCATION EMERYVILLE, CALIFORNIA
DATE 14 November 1089
GEOLOGIST M.L. PIERCE

WELL CONSTRUCTION

(18.3-22.0 feet) e
e

EXPLANATION

Y Water lavel during drilling
OVM Organic Vapor Meter Reading

TEST HOLE NUMBER MW-3

DRILLER ASE DRILLING, INC.

DRILLING METHOD _ HOLLOW-STEM AUGER

HOLE DIAMETER 10.75-INCHES

LITHOLOGY DESCRIPTION

V% Becomes sandy at 21 fest

g »
=  QROUND ' SURFACE '}

BELOW

BOTTOM OF BOREHOLE
T.D. = Approx. 22,0 feet

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




ES ENGINEERING - SCIENCE

CLIENT P.0. PARTNERS TEST HOLE NUMBER MW-4
1650 65th STREET,
LOCATION EMERYVILLE, CALIFORNIA DRILLER ASE DRILLING, INC.
DATE 16 November 1989 DRILLING METHOD _HOLLOW-STEM AUGER
GEQLOGIST M.L. PIERGE HOLE DIAMETER 10.75-INCHES
WELL CONSTRUCTION LITHOLOGY DESCRIPTION
CHRISTY BOX —= " , ASPHALT AND GRAVEL
LOCKING CAP ~ BROWN GRAVELLY SILTY CLAY FILL (CL)
7 7/’ E with minor sand; moist
GROUT: % % v | GREV-GREEN SILTY GLAY FILL (L) with
5% CEMENT / % (2/3/4) 3 mipor fine sand and gravel; moist
5% BENTONITE OVM = 0 @ 2.5 feet
(1.0-8.7 feet) ﬁ .'é g
BENTONITE SEAL B B & B4 e
(8.7-5.1 feet) 3 % MOTTLED BROWN-BLACK GRAVELLY SILTY
_ (8/11/27) CLAY FILL (GL) with meinos sand; fine to medium
S . . . gravel; moist; abundant fragmente of glass and
4" ID BLANK o i ssphalt; increasing nmg doymward, v ND
PVC CASING s om=o@stm(ﬁ’-5ﬁ>7§{a§£ Xz Lt
(0.5-6.1 feet) =8 o N 1l e b R
= et (4/7/3) é MOTTLED GREY-GREEN GRAVELLY SILTY
L5 CLAY FILL (CL); moist to wet; soft
I e ' o %.QWEQQZE{E&! ________________
#3 MONTEREY Rk | :' 5 BLACK BANBY SILT FILL {ML) with minor clay;
SAND PACK e R ] a saturated; hydeegen aulfide odox
(6.1-16.8 feet) "1 25 (1/1/3) ﬂ
4 OVM = 0 @ 10.5 feet
S5 " GREY-GREEN CLAYEY FINE SAND (5C);
4" ID SLOTTED saturated; abundant shell fragments; Poing

hydrocarbon odor
_OVM =8 13.5 fost
BLACK CLAY {CL); very moist; very soft;
hydrocarbon odor ’
OVM = 5 @ 14 feet; OVM 1 @ 16 foet

PVC CASING i 1S (1/1/2}
SLOT SIZE = 0.020" | .’ .
(6.1-15.8 feet) L

DEPTH

.

THREADED PVC bt e
BOTTOM CAP v gt GER (2/3/4) BLACK CLAYEY FINE SAND (8C); saturated;
BENTONITE i {2/7) MOTTLED BROWN SILTY CLAY (CL) with minor
BACKFILL s 18 very fine tc fine sand; sand varies from § to 20%;
(18.3-10.0 feet) 2 (2/7/14) slightly moiet to moist; shell fragments
e 7] OVM =0 @ 17 feet; OVM = 0 @ 10 foet
BOTTOM OF BOREHCLE
T.D. = Approx. 19.0 feet
1
EXPLANATION
¥  Water level during drilling - = = - Contact (dashed where approximate)
OVM Organic Vapor Meter Reading B Location of sample




ES ENGINEERING - SCIENCE

CLIENT P.0. PARTNERS TEST HOLE NUMBER MW-5
1660 85tk STREET,
LOCATION EMERYVILLE, CALIFORNIA DRILLER ASE DRILLING, INC.
DATE 16 November 1989 DRILLING METHOD _ HOLLOW-STEM AUGER
GEOLOGIST M.L. PIERCE HOLE DIAMETER 10.75-INCHES
LITHOLOGY DESCRIPTION

WELL CONSTRUCTION
A — 1

CHRISTY BOX
LOCKING CAP

GROUT:
95% CEMENT
5% BENTONITE

0=

BROWN-BLACK GRAVELLY SILTY CLAY FILL
(CL) with minor sand; fine to medium gravel; moist;
sbundant fragments of red brick

(FEET)

AN

(1.0-8.8 feet) < ¥ BROWN-BLACK SANDY SILTY CLAY FILL (CL)
o E with minor gravel; moist; abundant fragments of
BENTONITE SEAL 4 concrete, red brick apd ssphalt (1), /741 376
(8.8-5.3 feet) A %&._QME 0@ fest _‘3’_5.?‘_21 _SV_)‘:_' ’! ﬁ _!Eif_f{
4 1D BLANK e ___-—-: GREY AND WHITE FINE TO COARSE SANDY
PVC CASING : e ===~ | GRAVEL FILL (GW); moist; gravel fragments are
(D.3-6.7 feet) ___'-': concrete or cement; faint hydrocarbon odor'{?)
§ =
T ——
o- BLACK SANDY SILTY CLAY FILL (CL/ML); fine
#3 MONTEREY sand; saturated; fragmenta of red brick and wood;
SAND PACK faint hydrpearbon odor (%)
(5.3-17.9 feet) (23/2/3) a OVM =0 @9 feet
OVM =0 @ 10 feet
- "MOTTLED BLACK AND GREY-GREEN CLAY
{CL); moist #o wek; very soft
S (4
18 E OVM =0 @ 18 feet
4" ID SLOTTED 1 8
PVC CASING T A OVM =0 @ 16 feat
SLOT SIZE = 0.020" i (2/2/%) 27
(6.7-17.9 feet) P % | DARK GREY-GREEN FINE SAND (SP);
2. saturated; sbundant shell fragments
5. (8/6/11) OVM = 0,2 16.5 feet
: L i 8 BROWN SILTY CLAY {CL), with minor fine sand;
PVC BOTTOM CAP % slightly moist to moist
R (3/4/7) / OVM =0 @ 19 feet
SR
BENTONITE S
BACKFILL Sesin (2/8/8) / OVM =0 @ 20.5 feet
(17.9-20.8 feet) S n %
EXPLANATION

Y water level during drilling
OVM Orgenic Vapor Meter Reading

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




CLIENT P.0. PARTNERS

1660 66th STREET,
LOCATION EMERYVILLE, CALIFORNIA

DATE 18 November 1980

GEOLOGIST M.L. PIERCE

WELL CONSTRUCTION

EXPLANATION

Y Water level during drilling
OVYM Organic Vapor Meter Reading

ES ENGINEERING - S8CIENCE

TEST HOLE NUMBER MW-5

DRILLER ASE DRILLING, INC.

DRILLING METHOD _ HOLLOW-STEM AUGER

21

{FEET)

] »
A GROUND T SURFACE -

BELOW

HOLE DIAMETER 10.75-INCHES
LITHOLOGY DESCRIPTION
s o i Bt AR

BOTTOM OF BOREHOLE
T.D. = Approx. 21.5 feet

- = = - Contact (dashed where approximate)

Location of sample




I EE MY S EE A A Dw Ep BF BE B AR R O EE aE aEm e
GROUNDWATER SAMPLING FIELD NOTES

prROJECT/LOCATION 1650 65th 5t./Emeryville

PROJ. NO, _ NC222.03

paTe 20,21

November 1989
& & & & %/ comm
') ENTS
& rd o ol g Cr gy -L.s. § S ‘.LS _{0
Py i 3 N @ A, o & {SAMPLE
X F o o j’%’ & 5’-_{3’ g/ & & ‘f_uq’qé} & ﬂg’\u e \-'_S’Q;'i-y @T_g"? ;?‘3‘9 TURBIDITY,
IS8 SE 8 5o/ 8 ) & SF [E Y ST £ fo suns oo
* S¥S & 9 i‘-“‘:;‘ &/ & & o /& = I L 5 2 WEATHER
& & & Y o T /2y & & ES oo iﬁ? L o' S
O © < e <" &/ CONDITIONS, ETC.) *
11/21/89 | 8.55 20,2 |5000 | 8,23 601, 602, Yellow, semi clear}
wies | g:20  |TOC) [ 9.60 B| N/A | N/a | N/a |20.2]|5000 | 8.31 7420/ 7421 overcast, cool
: 4" | ToC 20.5 [5000 | 8.36| 20.0| B
DC/MP  [18.02
11/20/89 | 8,38 | 9.72 601, 602, Slightly turbid;
wie | 16100 | ano) | Toe B | n/a | w/a | wa |21.6|1050d 8.61 7420/7421, green in color;
. 24,0 (10250 8.76 Modified decomposition
DC/ES  [15.66 20.9 [1000d 8.81|14.5| B | 8015 odor; sunny, warm
11/21/89 11.60 |[11.80
wi=z | 10:00 (ToC) | TOC B | N/A N/A N/a |17.6| 3125 7.52 Clear; product
‘ 2" 18.3 | 3000 7.37 " " sheen; hydrocarbon
DC/MP  R7.05 18.2| 3000 7.32| 7.0| B @aT; overcast,
00
11/21/89 | 7.54 | 7.80
MW-5 | 10:55 (TOC) | TOC B | NA | /A | N/A |[16.6| 2350 7.59 Clear, slight
DC/MP 4" 16.6 | 2350 7.57 decomposition edor
17.80 16.5| 2350 7.57|20.0| B " " 'rf'green coloft

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




