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1.0 INTRODUCTION

1.1 Purpose

Four underground storage tanks (UST’s) were removed from three areas at the Broadway
Volkswagen Facility located at 2740 Broadway Avenue, Oakland, Alameda County, |
California during August of 1988 (Figure 1 - Site Plan). Soil and ground-water samples
collected at two of the three UST removal sites were found to contain detectable peti‘oleum
hydrocarbons. Site investigative and ground-water monitoring fieldwork performed by
Environmental Science & Engineering, Inc. (ESE) during May, 1991, concluded that
overexcavation was performed at the UST areas. Detectable petroleum hydrocarbons and
volatile organic compounds were observed in soil and ground water at one of the three UST
areas. The purpose of a more recent invéstigation conducted by ESE during October, 1991,
was to delineate the extent of detectable petroleum hydrocarbons and volatile organic
compounds in soil and ground water at the one abovementioned UST location and to collect

additional information concerning the direction of local ground-water flow.

This report documents the findings of the recent investigation and monitoring activities, as

well as, provide recommendations for future work.

1.2 Background

In August of 1988, four underground fuel storage tanks (referred to as Tanks A, B, C and
D) were removed from three areas at the Broadway Volkswagen Facility located at 2740
Broadway Avenue, Oakland, Alameda County, California which is owned by Vorelco, Inc.
of Troy, Michigan. Engineering Science (ES) was the environmental consultant and

SEMCO of Modesto, California acted as the tank removal contractor.
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Environmental Science & Engineering, Inc. (ESE), formerly known as Hunter/Gregg, Inc.,

was retained by SEMCO in November of 1988 to install three ground-water monitoring
wells (MW-1, MW-2 and MW-3) at the site. The purpose of these wells was to provide the

Alameda County Department of Environmental Health (ACDEH) with a characterization

of ground water downgradient from the former underground tanks and information as to the -

local ground-water flow direction.

A tank removal report was issued to Vorelco by ES during January of 1990. Findings from

the ES report and a Hunter/Gregg, Inc. (1989) report which documents the ground-water

data collected at the three tank areas, are presented in the ESE workplan for Site
Assessment dated March 27, 1991. '

In summary:

Tank A was a 1,000 gallon waste oil tank and samples collected at the tank

area during removal were nondetectable for hydrocarbons.

Tank B was a 550 gallon waste oil tank reperted.to have holes-at the time of

removal. Soil samples collected at the tank site contained detectable Total

- Petroleum Hydrocarbons (TPH) and Oil and Grease (O&G) concentrations.

Soil samples collected during the installation of monitoring well MW-2,
located 15 feet southeast of the former tanks, were nondetectable for O&G
and ground-water samples were nondetectable for TPH and Benzene,
Toluene, Ethylbenzene, and Total Xylenes (BTEX).

Tanks C and D, located adjacent to each other, were reported to be a 500
gallon waste oil tank and a 3,000 gallon gasoline tank, respectively. Both

tanks did have holes when removed and all ground-water samples (plus some
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soil samples) collected during tank removal contained detectable TPH and
BTEX. Ground water collected at monitoring well MW-1, installed 15 feet
east of the C/D tank area during 1989, contained detectable BTEX.

. Soil and ground-water samples collected during the installation of monitoring
well MW-3, located 45 feet west of the C/D area, contained detectable O&G
in the soil and detectable TPH as gasoline and BTEX in the ground water.

. Site ground-water levels may be skewed by perched water zones found in the
Bay Mud. January 1989, ground-water level measurements in three site
monitoring wells vary from the assumed regional ground-water gradient by

~approximately 90 degrees.

. Additional research has shown that several sites surrounding the subject area
handle hazardous waste and have documented leaks. No data have been
reported indicating a hazardous material release to the subsurface within a
1000-foot radius of the subject site. Ground-water levels at surrounding |
properties have indicated a regional south-southeast ground-water flow

direction toward Lake Merritt.

1.3 -Activities

All field activities reported were performed in accordance with Alameda County
Department of Environmental Management (ACDEM) and Regional Water Quality Control
Board guidelines. Field activities included a subsurface soil sampling, well installation, well

monitoring, and well surveying.
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Upon locating and permitting borings at offsite locations, ESE drilled two soil borings and
installed two monitoring wells, MW-5 and MW-6 (Figure 2 - Area of Investigation). All soil
borings and well installations occurred at the area surrounding former Tanks C and D.
Monitoring wells MW-5 and MW-6 were surveyed to determine relative elevation and
location. Measured ground-water levels at all monitoring wells were corrected to the

relative elevation and results are tabulated in the body of this report.

All recent measurements and sampling activities are considered to be the second quarter

of site monitoring.
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2.0 METHODS AND PROCEDURES

2.1 Soil Sampling

Two soil borings, designated MW-5 and MW-6, were drilled using a Mobile B-41 hollow-
stem auger drill rig to depths of 30 feet and 26.5 feet below ground surface (bgs),
respectively. Exploration Geoservices, Inc. of San Jose performed all drilling under the

direct supervision of an ESE geologist.

Both soil borings were sampled at depth intervals of 5, 10, and 15 feet bgs with the
exception of one additional soil sample collected from boring MW-5 at a depth interval of
20 feet for the purpose of further delineation of perched zones. Soil samples were collected
by driving a Modified California Split Spoon sampler, lined with two-inch diameter brass
rings, 18-inches ahead of and through the center of the hollow stem angers. A 140-pound
hammer dropping 30-inches was used to pound the sampler downward into the soil. The
blow counts required to pound the sampler each 6-inch interval were recorded and appear
on the attached boring logs (Appendix). The ends of one brass ring from each sampler were
covered with Teflon-lined plastic caps which were sealed to the brass ring with duct tape.

The samples were then labeled and placed in a cooler on ice.

All soil samples and drill cuttings were logged by the ESE geologist in accordance with the
Unified Soil Classification System (USCS). Additionally, the ESE geologist rhade
observations of soil color, odor, moisture content, and mechanical characteristics such as
degree of plasticity or friability. Some soil retrieved from each sampling interval was placed
in individual Ziploc plastic bags and set in direct sunlight to enhance the volatization of any
volatile organic compounds (VOC’s) present. Subsequently, the head space of each ZipIoc
bag containing soil was screened for VOC’s using a Photoionization Detector (PID). PID
measurements appear on the geologic boring logs (Appendix A). Drill cuttings generated

during drilling were retained in drums on site.
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2.2 Monitoring Well Installation

Two 4-inch diameter ground-water monitoring wells were then installed in borings MW-5
and MW-6 under ACDEH and Regional Water Quality Control Board specifications. These
wells were emplaced using a 0.02-inch slot-sized, schedule 40 screened PVC portion
extending from the bottom of the borings upward to 10-feet bgs in MW-5 and to 6.5-feet bgs
in MW-6. These screened intervals are overlain by blank schedule 40 PVC to a depth of
approximately one-foot bgs where water-tight, traffic-rated well boxes were installed.
Monterey #3 sand was used as a filter in the annulus from the well bottom to a depth of
‘two feet above the screened PVC interval. One foot of bentonite pellets overlain by cement
grout acts as a seal from the top of the sand filter to the well box (one foot bgs) and
concrete was used to set flush-mounted well boxes. The wells were developed and surged
with a 5-gallon bailer. Wells were also purged of three volumes of water. Evacuated water
from the third well volumes in each new well were translucent to slightly cloudy. All water

was drummed and retained on site.

2.3 Water Sampling

All pre-existing monitoring wells, including MW-1, MW-3, and MW-4, were also purged of
three well volumes. Ground-water levels in all monitoring wells were allowed to equilibrate
over a period of 24 hours before measurements for potential product were taken with an
interface probe and ground-water samples were collected using disposable polyethylene

bailers (Appendix B - Well Purging and Sampling Data).

Three 40 ml VOA vials and one 1-liter amber bottle of ground water were collected from
each well. One 1-liter ground-water sample was also collected in a plastic bottle containing
nitric acid as preservative from well MW-3 for metals analyses. Each container was labeled
and immediately placed in a cooler for cold transport to the laboratory under chain of

custody.
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2.4 Analytical Methods Used

All samples were submitted and analyzed by Curtis and 'Tompki'ns, Ltd. of Berkeley,
California (a State certified léboratory). The seven soil samples collected during this
investigation were analyzed for Total Volatile Hydrocarbons as gasoline (TVH-g) using
method EPA 5030/8015 ‘modified and Benzene, Toluene, Ethylbenzene, and Xyienes
(BTEX) using method EPA 5030/8020. One selected soil sample collected from boring |
MW-5 at a depth of 10 feet bgs was further analyzed for cadmium (Cd), chromium (Cr),
nickel (Ni), and zinc (Zn) metals using method EPA 6010 and for lead (Pb) using method
EPA 7420.

Five ground water samples were analyzed for Total Volatile Hydrocarbons as gasoline
(TVH-g), kerosene, diesel, and motor oil using method EPA 5030/8015 scan and Volatile
Organic Compounds (VOC’s) using method EPA 624/8240. One selected ground-water
sample was then analyzed for cadmium (Cd), chromium (Cr), nickel (Ni), and zinc (Zn)
using method EPA 6010, and total lead (Pb) using method EPA 7420. The purpose of

metals analyses was for waste characterization for soil and purge-water disposal.

One trip blank accompanied the sample cooler and was analyzed for TVH-g and BTEX in

order to assure quality control.
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3.0 FINDINGS

3.1 Site Conditions

Based upon the results of drilling activities to date, the local sediments have been identified
as unconsolidated, dark grey to olive green, Bay Mud clay having a high plasticity.
Interbedded sandy layers and stringers have been observed. Most notably, one sand
interbed of an approximate two-foot thickness is present at the investigation site and occurs
at an approximate depth interval of 11 to 17 feet bgs. Sand observed in a soil sample
collected from boring MW-5 and as drill cuttings from boring MW-6 was noted to have a
slight fuel odor.

A strong dissolved fuel odor was observed at monitoring well MW-3 during sampling and

weaker fuel -odors were emanated from monitoring wells MW-5 and MW-6 upon
development. Wells MW-1 and MW-4 were virtually odorless.

The area of investigation is located in a paved street flanked by concrete sidewalks. Utility
cables, such as telephone and electrical, and pipes for water, a sewer main, and sewer pipes

extending to the main from buildings are abundant in number.

3.2 Ground-Water Flow Direction and Elevation

In general, the ground-water flow direction in the vicinity surrounding the subject site is
reported to follow a southerly to southeasterly trending topographic slope toward Lake
Merritt. This statement is based on the results of previous research by ESE for eight sites
located in the vicinity surrounding the subject facility. All are reported to have an easterly
through southerly. ground—water flow direction in the subsurface and, as well, have at some

point in time submitted an Unauthorized Release document for hazardous material(s) with
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the ACDEH.

Ground-water level measurements collected from monitoring wells MW-1, MW-3, MW-4,
MW-5, and MW-6 during this investigation indicate a local northeasterly to easterly ground-
water flow direction (Figure 3 - Ground-Water Elevation). This apparently localized
anomaly in ground-water flow direction is suspected to be due to the perched, water-bearing,
sand lenses identified within the Bay Mud clays. Depth to ground-water levels in October,
1991 ranged between 9.55 feet bgs at MW-4 and 11.27 feet bgs at MW-5. When compared

with ground-water elevation measurements collected during May, 1991, recent measurements

indicate that ground-water levels have risen between approximately 0.5 to 2.5 feet in wells

MW-1, MW-3, and MW-4 (Table 1 - Ground-Water Elevation Measurements). Ground-
water elevation measurements collected during the spring of 1989 indicate that ground-water
levels have decreased approximately 2.5 feet in well MW-1 and increased approximately 1.5
feet in well MW-3. Local ground-water flow direction during 1989 was also reported to be
easterly and thought to be due to perched zones in the Bay Mud Clays ﬂ{unter/Gregg,
1989).

During drilling activities a water-saturated Bay Mud clay sediment, excluding the wet,
perched, sand interbed, was encountei'ed at a depth of approximately 22 to 23 feet bgs at
locations MW-5 and MW-6 (Appendix A - Boring Logs and Well Completion Summaries).
After well development ground-water levels at the above monitoring wells were noted to rise

to approximately 10 to 11 feet bgs.

3.3 Results for Chemical Analyses

All soil samples collectéd from borings MW-5 and MW-6 were nondetectable for TVH-g
and BTEX except for one designated MW-5 - 18’ collected in the two-foot thick sand
interbed at a depth of 18 feet in boring MW-5 (Appendix C - Analytical Results).
Concentrations of 2 parts per million (ppm) TVH-g and 220 parts per billion (ppb) benzene
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were detected in this sample.

Concentrations of TVH-g ranging between 16 to 73 ppm were detected in ground-water
samples collected at monitoring Wells MW-3, MW-5, and MW-6 (Table 2 - Petroleum
Hydrocarbon Concentrations in Ground-Water; Figure 4 - TVH-Gasoline Concentration in
Ground Water). Benzene concentrations ranging between 0.011 ppm and 9.4 ppm were
detected at wells MW-3, MW-4, MW-5, and MW-6 (Table 3 - Volatile Organics in Ground-
Water; Figure 5 - Benzene Concentration in Ground Water). The highest concentration of
TVH-g and benzene was detected in a sample from well MW-3 located approximately 60
feet west of the former gasoline UST location. A water sample collected by ESE during
May, 1991 from well MW-3 was also noted to contain the highest concentrations of TVH-g
and benzene (ESE Report of Quarterly Activities, July 1991). One exploratory soil boring
drilled by ESE during May, 1991 fieldwork and designated SB-3, intersected free gasoline
product at 10 feet bgs in pea gravel backfill occupying the former gasoline UST location.
No diesel, kerosene, or motor oil was detected in water samples coliected during this

quarter.

Chlorinated solvent-type compounds, of trichloroethylene (TCE), cis-1,2-dichloroethene
(DCE), and 1,2 dichloropropane were detected in ground water at concentrations ranging
between 0.0039 ppm and 0.45 ppm (Table 3 - Volatile Organics in Ground-Water; Figure
6 - TCE Concentration in Ground Water). DCE is recognized as a breakdown product of
TCE. The highest concentration of TCE was detected in a water sample collected at well
MWwW-4,

Cd, Cr, Pb, Ni and Zn analytical results for a soil sample collected this quarter from boring
MW-5 at a depth of 10 feet bgs and a water sample collected at well MW-3 indicate
concentrations less than the California Code of Regulations (CCR) Title 22 Total Threshold
Limit Concentrations (TTLC’s) and Soluble Threshold Limit Concentrations (STLC’s),

respectively.
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4.0 DISCUSSION

A semi-perched, water-bearihg sand interbed with confining clays found at depths of 11 to
17 feet bgs may be acting as a permeable substratum for the migration of ground water
containing petroleum hydrocarbons and solvents at the site (Figure 7 - Northwest-Southeast
Cross-Section; Figure 8 - Northeast-Southwest Cross-Section). Rising ground-water levels
immediately after monitoring well installation and development may be due to the confining
pressures exerted on an underlying water-bearing sediment by the thick, dense, overlying Bay

Mud clay sediments.

Based on the findings of field investigations to date, there remains question as to the past
history of the subject site and vicinity. Multiple potential sources for volatile hydrocarbons,
such as gasoline, and chlorinated solvents, specifically TCE and DCE, detected in soil and.
ground-water samples at the site, do exist. Potential sources include the former combined
waste oil UST and gasoline UST excavation at the site, spillage or leakage into ground _
water at one or more neighboring facilities, introduction to the site from offsite sources by
a leaking sewer main in the immediate vicinity and/or leakage from buried sewer or UST
pipes extending from buildings to the street area. The past use of buildings on site and
buildings immediately surrounding the investigation site may also indicate more potential
sources. In combination with a perched water-bearing zone, fluctuating ground-water flow
directions-and ground-water levels, and an upward hydraulic gradient, plume delineation will

be difficult at the site.

Difficulties encountered while conducting logistical activities and fieldwork at the subject
facility include time and expense of obtaining Encroachment and Excavation Permits from
the City of Oakland Department of Public Works for work on City property, the abundance
of automobile and pedestrian traffic, the abundance of buildings and overhead
electrical/telephone cables, and the abundance of buried cables and pipes. Future site

investigation and remedial activities will also be constrained by the lack of available space.
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5.0 CONCLUSIONS

The following conclusions are made from the findings of subsurface investigations to date,

in combination with guarterly monitoring observations at the subject site:

. Local ground-water flow direction at the site this quarter is towards the east
through northeast and is discordant with the regional flow direction. Ground-
water levels and ground-water flow directions have been observed to fluctuate
significantly between each monitoring event. An upward hydraulic gradient

was observed during monitoring well installation at the site.

. Some soil and grouhd-water samples collected during field investigations to
date contain detectable TPH as gasoline, BTEX compounds, and some
chlorinated volatile organic compounds. Potential sources include ground-
water transport from offsite locations, sewer main transport from offsite
locations, buried sewer pipes sourcing from buildings at the investigation area,
and/or a former UST site at the site known to have contained both unleaded
gasoline and waste oil. BTEX and VOC concentrations detected in ground-
water monitoring wells at the subject facility are above the State of California

Primary Maximum Contaminant Levels (MCL's).

. TCE and DCE are common degreasing solvents. The identified solvent
plume differs from that of gasoline suggesting the possibility of different
sources and/or various age and volume of solvent releases. The plume in

ground water is elusive and may be multi-sourced.

. No free product has been found other than during the April, 1991 fieldwork
-when soil boring into the old tanks C/D excavation.

F:\Projects\5165\110891.rpt 12



. In combination with the heavy automobile/pedestrian traffic and the high
density of buildings and utilities at the site, the boundaries of a plume in

ground water and soil are difficult to accurately delineate.
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6.0 RECOMMENDATIONS

Based upon the conclusions derived from field investigations and monitoring activities

conducted at the Broadway Volkswagen Facility to date, ESE recommends the following:
For the next phase of work:

A. One recovery well be installed and developed within the former UST
excavation located on 28th Street. This well will be a recovery well for any
product in the excavation area. If product is found, then ESE recomimends
evacuation of the recovery well with a vacuum type- systemand immediate
diSpesal of thﬂ product for recycling..

B. Quarterly monitoring, to include ground-water level measurements and the
sampling of 4 wells in the Tank C/D vicinity, so as to aid in the definition of
plume characteristics. In addition, ground-water levels be guaged monthly to

assess ground-water level fluctuations and flow directions seasonally.
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TABLE 1. GROUND-WATER ELEVATION MEASUREMENTS

VORELCO #4286
BROADWAY VOLKSWAGEN
2740 BROADWAY AVENUE
OAKLAND, CALIFORNIA

WELL NUMBER | WELL DEPTH | WELL ELEVATION GROUND-WATER ELEVATION
(feet) (feet AMSL) (feet AMSL)

5/13/91 10/18/91
MW-1 20 29.22 16.62 19.11
MW-3 20 30.00 19.44 19.79
MW—-4 25 29.70 18.50 20.15
MW-5 30 30.50 | ==ee- 19.23
MW-6 27 29.19 |  ===-- 18.98

AMSL -.Abowve Mean Se¢a" Levél



VORELCO #4286
BROADWAY VOLKSWAGEN
2740 BROADWAY AVENUE

TABLE 2 - PETROLEUM HYDROCARBON CONCENTRATIONS IN GROUND WATER

OAKLAND, CALIFORNIA
WELL #|TVH AS GASOLINE KEROSENE DIESEL ‘ MOTOR OIL
b
| (ppb) (ppb) (ppb) (ppb)
5/13/91|10/18/91(5/13/91|10/18/91]5/13/91 10/13/91“5/13/91 10/18/91
I 1

mw-1 | 130 ND ND ND ND ND ND ND
mw-3 | 81,000} 73,000 | ND ND | ND ND 155 ND
Mi-4 | 13,000f D ND ND ND ND ND ND
MW-5 -—— 16,000 | ~--- ND -— ND -—- ND
MW-6 -——- 28,000 ——- ND - ND | --- ND

Samples Collected by ESE on 5/13/91 and 10/18/91

ND
ppb

Not detected using EPA method 8015
parts per billion




TABLE 3.

VORELCO #4286

BROADWAY VOLKSWAGEN
2740 BROADWAY AVENUE
OAKLAND, CALIFORNIA

VOLATILE ORGANICS IN GROUND WATER

COMPOUND (ppb)

Mw-1

MW-3

MW-4

MW-5

MW-6

Chloromethane.....ssessseq
Bromomethane......c.eeeee.
vinyl Chloride............
Chloroethane.....c.csvcasee
Methylene Chloride........
Acetone.........c0020.. cew
Carbon Disulfide..........
Trichlorofluoromethane....
1,1-Dichloroethene........
1,1~Dichlorocethane........
cis-1,2-Dichloroethene....
trans-1,2-Dichloroethene..
Chloroform.eeeeesccecccans
Freon 113.....ccceececaans
1,2-Dichloroethane........
2=Butanone. .. .cvsciscercnes
1,1,1-Trichloroethane.....
Carbon Tetrachloride......
Vinyl Acetate.............
Bromodichloromethane......
1,2-Dichloropropan€.......
cis-1,3-Dichloropropene...
Trichloroethylene.........
Dibromochloromethane......
1,1,2-Trichloroethane.....
BeNZeNe. v sseccassssns PR
trans-1,3-Dichloropropene.
2-Chloroethylvinyl Ether..
Bromoform. ceoceennsnsnnnnee
2-Hexanone........... ceses
4-Methyl-2-Pentanone,.....
1,1,2,2-Tetrachlorcethane.
Tetrachlorcethylene.......
Toluene.......c.-. seesasan
Chlorobenzent..cccssesaases
Ethyl Benzene........c... .
Styrene..... cetesreaneanans
Total Xylenes....ccvceennen

...ND...
...ND...
...ND...
...ND...
...ND...
...ND...
...ND...
...ND...
...ND...
...ND...
«..ND...
...ND...
...ND...
...ND...
...ND...
...ND...
...ND...
...ND...
...ND...
«..ND...
...ND...
...ND...

,-..HGQ.

...ND...
«..ND...
«.--ND...
e+ ND, ..
...ND...
...ND...
-+.ND. .,
««ND...
-+.ND...
«+ssND. .
+++ND...
.--ND...
«e«ND...
...ND...
«..ND...

....ND...
....ND...
....ND...
....ND...
....ND...
....ND...
....ND...
.e..ND...
....ND...
....ND...
....B.3..
«...ND...
....ND...
....ND...
....ND...
....ND...
....ND...
....ND...
....ND...
..‘IND-CI
....12.0.
....ND...
....14.0.
....ND...
....ND...
ce. 9,400
....ND...
....ND...
.. .ND...
....ND...
....100..
....ND...
...IND"_-'I
....8,600
....ND...
..e..750..
ee..ND...
....3,%00

«+.ND...
«+.ND...
.--ND...
+++ND.. .
.«.ND...
«+«ND. ..
..«ND...
««.ND...
.«.ND...
.. .ND. ..
ree3.9..
««.ND...
«+-.ND...
«««ND...
.++ND...
e oNDo L)
««.ND...
e+ ND. ..
++«ND...
«..ND...
«+.ND...
+««ND...
LT ¥ 45&{-7
...ND...
P 55 JI
- -1;-0&
.. ND...
«+.ND...
«»«ND...
.o HD...
...ND...
««.ND...
.+« ND...
i..11.0.
«++.ND...
««.ND...
«+.ND...
t...15.0.

«s+ND. ..
+sND...
«««ND...
LN .ND. - .
«eesND...
«eseND...
+soeND...
«e«ND...
vo e NDu
«ssND...
'..32.0.’
«.«-ND...
eesND. ..
«s«ND...
LN ] .ND. L ]
«e.ND...
«a«ND...
«s +ND.w o
e+« ND...
N 12 TP
. . .ND. LN
" S
- .u“'(zm. .&
«ee«ND...
«eseND...
c-+3,500
PR . | 3 S
«sND...
«e««ND...
«++ND. ..
«s.ND...
«eND...
L ‘ND. L )

..530..
ee«ND...
es 670, .
...ND...
...1,100

«+ND...
...ND...
««.ND...
+++ND. ..
«+«ND...
««aND...
«++ND...
«+««ND...
+osND. .o
LI DND. L
+++60.0,
«s++ND...
* " IND. L
.--ND...
L .ND. LN ]
««sND. ..
--.ND...
L ] ‘ND‘ * o
-=-ND...
«++ND...
- . -NDI LN ]
ee<NDeun
.. 30,7
«seND. ..
«..ND...
* -q-“ﬁw- .
‘{..ND...
...ND...
...ND...
-..ND...
---ND...
eesND. .
.. <HD...
.. 2y 7007
...ND.,.
.+ 1,300
aediD...

k]

*..;4}5361

ND
ppb

parts per billion

Samples collected by ESE on 10/18/91

Not Detected using EPA Method 8240




Environmental
Science & BORING LOG AND MW-5
ot : : TION SUMMARY B
S L) pincering, Inc. WELL COMPLETION SU
WELL COMPLETION Project Name: Vorelco Projact No: 6-81-5165
Location; Broadway Volkswagen
Completion Dapth: 25 Feet 2740 Broadway Ave. Page 1 of 1
Size/Type From Ta Oakland, CA
Casing: 4 In. Dlam. Blank PVC 1 Foot 9 Feet
Screen: 4 In. Dlam. (0.02 In. Slotted) PVC 9 Feet 30 Feet Driller: Expioration Geoservicss, Inc. Dates:
gl!.l:lr: Es Stg.nﬁe Rellets g;eeg gOFFeat Mathod: Hollow-Stem Auger Start: 10-10-91
: Bentonite Pelle es set Hole Diameter: 12 In. Total Depth: 30 Feat "
Cement Grout 1 Feot & Faet Ref. Elevations: NA Finish: 10-10-91
Well Cap or Box: Flush Mounted 0 Feat 1 Foot Logged By:  Bart Miller
£ Graphic Log 5 Remarks
g‘ Lithotoglc Description 8 Sarml g Water, driing/ lalion, summedy, sample type
D 5 arnple] . " , drifing/eompletion, , 5 o
] Blows Lithology Wel Instaliation | >
TIMED
Om==d ASPHALT - 4 In. = - 8:25
GRAVEL FILL - 8 In. GP TR
- —— | =
=3 Formational Sediments - -
wf CLAY; reddish brown, sandy, brite, unconsolidated, dry, o
no odot.
— p—
£ e 0 = Collect soil sample* 9:44
== CLAY; olive green, sandy, high plasticity, moist, no ador. o
— = fAachanical problam with drill rig. 10:00
- s -
1o== CLAY, as above with reddish Fe mottiing. . : :§ 0 [j= Collect soll sample* 12:45
i %
— 3 —
— = ‘;: _—
— A e
gre
15== e 0 = Collect soil sample* 12:56
R L ] ’:' < = pm¢
, =} SAND; brown, %1, no clay, wo-foot thick bed, fued odor b gp —— =
detectad. Pl L s S £Ro
— Ry Ty B -
T
L —
s0=ad CLAY; greenish-pray, sandy, slightly moist, high plasticity, 0 == Collect soil sample* 13:15
no odor.
— —— f—
hd
— L — =
=4 GLAY; gray to brown, sardy, wet, high plasticity, N0 odor. e =
25— whu GL -
— —— o
L —— p—
-— —— o
— —— =
SUSAN G,
30w \v\f]CJi’{HAE:{Q - == e Total Depth: 20 Foet
L * —— f—
— a/ = = * Samples submitted for chemical analysls.
L A / - —
L —— o
35 e —— =]




Environmental
Science & BORING LOG AND MW-6
i aard TION SUMMARY B
e Englneenng, Inc' WELL COMPLE 0 S
WELL COMPLETION Project Name: Vareloo Project No: 6-81-5165
Location: Broadway Volkewagen
Completion Depth; 25 Feet 2740 Broadway Ave. Page 1 of 1
Size/Typa Fram To Oakland, CA
Casing: 4 In. Dlam. Blank PVC 1 Foot 6.5 Fest
Screen; 4 [n. Diam. (0.02 In. Slotted) PVC 6.5 Feat 26.5 Feat Drlller: Exploration Geoservices, Inc. Dates:
ggtaelr: iés San::i Pellots EEQBE 26'55 Fteet Mathod: Hollow-Stem Auger Start: 10-11-91
. Bentonite Pelle oe oe Hole Diameter: ¢ In, Total Depth: 26.5 Feet —_—
Cement Grout 1 Foot 4 Feet Ref. Elevations: NA Finish: 10-11-91
Well Cap or Box: Flush Mounted © Feat 1 Foot Logged By: Bart Miller
E Graphic Log 5 Ramarks
g Litholagic Dascription 3 r— e Water, deiinglcomgei o type
) =3 . . = ater, drilling/co ion, summary, sample
o Blaws Lithology Wok Installation
TIME:
Oml ASPHALT - 21n. - - 13:00
CONCRETE curb extension - 4 in. GP
== CQluarrled rock slabs - 4 In. - = =
_— - f:_“":' i 1
= SAND FILL; tan brown, moderately graded, some pebbies, 53.;‘, -
maist, unindurated, no odor. s
— a—
5= 0 |= Coltect soil sampie* 13:20
— p—
=1 Formational Sediments =
=4 CLAY; ollve graen, sandy, high plasticity, no odor. .
— =1
0= ¢ |= Collect soit sample® 13:35
— j—_
.. '|BAND; brown, wet, no clay, twe-foot thick bed, siight fusl
=1 odor detectad. 3 == Vapor measurement taken using drlll
cuttings.
— _—
= CLAY; clive green to brown, sandy, molst, high plasticity, -
odor,
15 o oder 0 = Collact soil sample” 13:53
—-— p—
L —
L p—
2{) v o
iy —
= CLAY; gray to brown, sandy, wet, high plasticity, no odor. -
h A
- — =
25wm =
L _—
Total Depth: 26.5 Feet
- - —
* Samples submitted for chemical analysis.
— I —
— - —
30 = =3 —
- - ™ ./ SUSANS,
- . i WICKHAM
— -1 =1 ;
— = =]
355 m— =1 =




WELL PURGING AND SAMPLING DATA

Date:_1o/1i/a1 Project Number: &6~ 9/-57165" Project Name: vodérco
Well Number: alw-| Boring Diameter: 8 w<d Casing Diameter: Z _/J¢d
Column of Fluid in Well Volume to be Removed
depth to product & gal per ft Annular Space = 15
column of water X 876
depth to water jo.38 volume of annular space =.3.4x30% =79
gal per ft of casing = _0.4b
total depth of well _i9.:4 column of water X__ 8.7
} volume of casing =_ 4.d
column of product ol : total volume = 573
number of vol to remove X ;1
column of water g 76 total vol to remove =_i5.9

method of measuring fluid _ Elecfric oy

method of purging well Hoand  Loep rate

method of decon _Alicnvy and wates

Physical appearance of water (clarity, color, particulates, odor)
Initial l’-—;'aA'}d éfodﬂ

During

Final Cleos

Field Analysis Initial During ‘ Final

time

conductivity

rH

temperature

method of measurement

y ) ] -
Total volume purged _Z3 gallons comments __no _odor

Sample Number _ #Mw/-] Amount of Semple 340! VoA /I« | (i ter
Signed/Sampler - e Date __io/
Signed/Reviewe : Date




WELL PURGING AND SAMPLING DATA

Date:_ro/u /4! Project Number:_ ¢-9/-5icS” Project Name:_vodeice

Well Number: #w-3 Boring Diameter: 8 iJof Casing Diameter: 2 o

Column of Fluid in Well Volume to be Removed
-depth to product Z gal per ft Annular Space = 15
column of water X 72¢z
depth to water 1152 volume of annular space =ir.d3x30% =3
gal per ft of casing =_0.14b
total depth of well _i9.1 column of water X_7¢2
. volume of casing = ,.22
column of product a - total volume =_ 4,6
number of vol to remove X__ 3
column of water 7.62 total vol to remove = 3.9
method of measuring fluid Efectric '7;;,0&
method of purging well P/and ]A.JmlﬁL rate

method of decon _ Alconox and oJates

Physical appearance of water (clarity, color, particulates, odor)

Initial _ (s

During

Final Cless

Field Analysis Initial ___ puring Final

time

conductivity

pH

temperature

method of measurement

Total volume purged _ /b 7‘;,{@&5 . Comments _Six on? dl{iﬁp!nftdl -ngc!

oC{o/

Sample Number _mMw-3 ¢ ., Amount of SWmple 3x#0../ %A"/x//rh/
Signed/Samplm‘[/L/ﬁ Date {eft Z’i[
— ( :

Signed/Reviever : Date




WELL PURGING AND SAMPLING DATA

Date:_iof1i/1} Project Number:_&-9(-5tS$ Project Name:

VUBELLo

Well Number: Mw-+  Boring Diameter: 8 smicf Casing Diameter: =z ,Jcd

Column of Fluid in Well Volume to be Removed

depth to product 2 gal per ft Annular Space = 15
column of water X_ 4334
depth to water 1.5¢ volume of annular space = zc.ol¢3c%:6
gal per ft of casing =_gib
total depth of well _22.9 column of water X 43 34
. volume of casing = 213
column of product s - total velune =_gu3
number of vol to remove X___ 3
column of water 12.34 total vol to remove = 244
method of measuring fluid Eﬂéc%hc.77;;a
method of purging well HQﬂz/ Fhmva rate
method of decon Alooct  snd w%fa/
Physical appearance of water (clarity, color, particulates, odor)
Initial 5:”:; ,' (/ML éfaun
During '
— .
Final /ransAAcLA%’
Field analysis Initial During Final
tine
conductivity
pH
temperature
method of measurement
- ) l -
Total volume purged -ESijﬁ”Wﬂ comments _ Ao odor
V(OAF,' /J( / /J‘!LE/

Signed/Samplef/::EE%;:?

Signed/Reviewer <

Sample Number _ Alw/-4 # Amount of SWmple 3x40../
/.

Date

Date

ol /9



WELL PURGING AND SAMPLING DATA

Date:_se/ i {44 Project Number:_é—9/-5j65 Project Name:_Yogeico

Well Number: sMw-5~  Boring Diameter: (2 << Casing Diameter: o ned

Column of Fluid in Well Volume to be Removed
depth to product ~ gal per ft Annular Space = 2.6
column of water X _z2
depth to water 3.0 volume of annular space =_57.2x3%:1T1e
gal per ft of casing =___0.65
total depth of well _50.0 column of water X 22
. volume of casing = 43
column of product & : total volume = 21.4db
number of vol to remove X___3
colunn of water z2z2.0 total vol to remove =_94.38
method of measuring fluid Electric Tare
method of purging well Baile s rate {}mlf Am.'/

method of decon Alecnox  and da?f'af

Physical appearance of water (clarity, color, particulates, odor)

Initial _ S/ /fy a’u/d browsn

During As " sbove

Final Cfou(/q ; /7/\7[' _Afoqn

Field analysis Initial | During Final

time

conductivity

pH

temperature

method of measurement

Total volume purged _ /10O g0l fofﬁ ! comments _100%, sindpsck i cnonitboring
will . Fiid dbetble Bl oder ’

Sample Number _#w- % ~ amount of Swmple Ix 40 oA < [ fer
Signed/Sampler/c/f,7 {,./(/"_\ ~ Date toZu[lif
Signed/Reviewe - Date



WELL PURGING AND SAMPLING DATA

Date: -'O[n[{jl Project Number: 6-9/-S765_ Project Name:_vuodEicc

Well Number: sw-6_  Boring Diameter: 9 mv<d  Casing Diameter: Y rwcd

Column of Fluid in Well vVolume to be Removed
-depth to product 7] gal per ft Annular Space = 147
column of water X_ 150l
depth to water 1.4 volume of annular space = z2olg3c%=6€.c2
gal per ft of casing =_ 0.t5
total depth of well _ 26,8 column of water X_ 5701
. volume of casing =_9.76.
column of product ﬁl : total volume = .30
' number of vol to remove X 3
column of water 15 0! total vol to remove =_+9.13
. . —
method of measuring fluid Electric .!a!pe
method of purging well Foder rate 53m ISA%/

method of decon A/Conr::l d-ﬂ(/ dﬁ%&f

Physical appearance of water (clarity, color, particulates, odor)

Initial _S/4, . (j:.f!( é’fauﬂ

During
Final ’/!;;-n 5 lq C(.A”L’

Field Analysis Initial | During Fina)

tige

conductivity

pH

tenperature

method of measurement
'I‘Etal volume purged _. Y0 ]aﬁ Hon s Comments M@L@AT
lJeH. JQ&chc'iZL/e -ﬁue,( odof . /\[o Slﬂeen. g_&’ J(J'S.‘;o}\/eJ-

Sample Number Md’é%LALW semple 3 x40m] VoA & | x| | fer
Signed/SamplerVQ)7- L ‘ Date _to/fe fay

Signed/Reviewer : : Date .




Curtis & Tompkins, Lid., Anaytical Laboratories, Since 1878

2323 Fifth Street, Berkeley, CA 94710, Phone (415) 486-0900

EE Bl ¥ E m DATE RECEIVED: 10/14/91
‘/-\ | DATE REPORTED: 10/29/91
STUN U
b
CONCEO-
| LU

LABORATORY NUMBER: 105477

CLIENT: ENVIRONMENTAL SCIENCE & ENGINEERING, INC.

PROJECT ID: 6-91-5165

LOCATION: YORELCO

RESULTS: SEE ATTACHED

___________ o

QA/QC Approval

Berkeley Wiimington Los Angeles



‘ b Curtis & Tompkins, Lid.

DATE RECEIVED: 10/14/9%1
DATE ANALYZED: 10/18/91
DATE REPORTED: 10/21/61%

LABORATORY NUMBER: 105477

CLIENT: ENVIRONMENTAL SCIENCE & ENGINEERING
PROJECT ID: 6-91-5165
LOCATION: VORELCO

Total Volatile Hydrocarbons with BYXE in Soils & Wastes

TVH by California DOHS Method/LUFT Manual Qctober 1989
BTXE by EPA 5030/8020
LAB ID SAMPLE ID TVH AS BENZENE TOLUENE ETHYL TOTAL
GASOLINE BENZENE XYLENES
(mg/Kg) (wg/Kg) (ug/Kg) (ug/Kg) (ug/Kg)
145477-1 MWS -5 ND(ifﬂT\ ND(5.0) ~ND(5.0) ND(5.0) ND(5.0)
105477-2 MWS-18° ;2.0 /220 ND(10) 28 22
195477-3 MW5-10° ND(1.0Y ND(S.U)»—'ND(5.0) ND(5.0) ND(5.0)
105477-4 MW5-15° ND(1.0) ND(5.0) ND(5.0) ND(5.0) ND(5.0)
105477-5 MW6 - 5° ND(1.0) ND(5.0) ND(5.0) ND(5.0) ND(5.0)
105477-6 MW6 -10° ND(i.0} ND(5.0) ND(5.0) ND(5.0) ND(5.0)
105477-7 MWG-15° ND(1.06) ND(5.0) ND(5.0) ND(5.0) ND(5.0)
ND = Not detected at or above reporting limit; Reporting limit
indicated in parentheses,
QA/QC SUMMARY
RPD, % 1
RECOVERY, % 92




LABORATORY NUMBER:

105477-

3

CLIENT: ENVIRONMENTAL SCIENCE & ENGINEERING

PROJECT ID: 6-91-5165
LOCATION: VORELCOQO

SAMPLE ID: MWL

EPA METHOD 3240: VOLATILE ORGANICS
COMPOUND Result

vg /L

Chloromethane ND
Bromomethane ND
Vinyl chloride ND
Chloroethane ND
Methylene chioride ND
Acetone ND
Carbon disulfide ND
Trichlorofluoromethane ND
1,1-Dichloroethene ND
1,1-Dichloroethane ND
cis-1,2-Dichloroethene ND
trans-1,2-Dichloroethene ND
Chloroform ND
Freon 113 ND
1,2-Dichloroethane ND
2-Butanone ND
1,1,1-Teichloroethane ND
Carbonrn tetrachloride ND
Vinyl acetate ND
Bromodichloromethane ND
1,2-Dichloropropane ND
¢cis-1,3-Dichloropropene ND
Trichloroethylene leO
Dibromochloromethane ND
1,1,2-Trichloroethane ND
Benzene ND
trans-1,3-Dichleoropropene ND
2-Chloroethylviny! ether ND
Bromoform : I ND
2-Hexanone ND
4.-Methyl-2-pentanone ND
1,1,2,2-Tetrachloroethane Nb
Tetrachloroethylene ND
Toluene ND
Chlorobenzene ND
Ethy! benzene ND
Styrene ND
Total xyleaes ND
ND = Not detected at or above reporting limit

QA/QC SUMMARY:

1,2-Dichloroethane-d4
Toluene-48
Bromofluorobenzene

ekt e v T S ) Bt St ey s o 2R, P Ry
A T o T T B . S v P S, b e by R M T T SN T S, M. e St Lt St San

SURROGATE RECOVERIES

Curlis & Tompkins, Lid.

C

DATE RECEIVED:
DATE ANALYZED:
DATE REPORTED:

16/14/91
16/22/91
10/29/91

IN WATER

Reporting
Limit (uwg/L)
10
10
10
10
5.0
10

uh o n thy Ln L o n th U W LR
L T T T Y
o ooobDoo o oooo oo

th th th th th Uy Uy Uh

. o )
[~ ==

tn

. e e . e
oo oo Do D

it iy tn ta tn
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Cb Curtis & Tompkins, Ltd.

LABORATORY NUMBER: 10(5477-9 DATE RECEIVED: 10/14/91
CLIENT: ENVIRONMENTAL SCIENCE & ENGINEERING DATE ANALYZED: 16/23/91
PROJECT ID: 6-91-5165 DATE REPORTED: 10/29/%1

LOCATION: VORELCO
SAMPLE [D: MW3

EPA METHOD 8240: VOLATILE ORGANICS IN WATER

COMPOUND Result Reporting
ug /L Limit (ug/L)
Chloromethane ND 10
Bromomethane ND 10
Vinyl chloride ND 10
Chloroethane ND 10
Methylene chloride ND 5.0
Acetone NI} 10
Carbon disulfide ND 5.0
Trichlorofluoromethane ND 5.0
1,1-Dichloroethene NI 5.0
1,1-Dichlorocethane ND 5.0
cis-1,2-Dichioroethene 8.3 5.0
trans-1,2-Dichloroethene ND 5.0
Chloraform ND 5.0
Freonm 113 ND 5.0
1,2-Dichiloroeethane ND 5.0
2-Butanone ND 10
1,1,1-Trichlioroethane ND 5.0
Carbon tetrachloride ND 5.0
Vinyl acetate ND 10
Bromodichleromethane ND 5.0
1,2-Dichloropropane _ : 12 5.0
tis-1,3-Dichioropropene ND 5.0
Trichloroethylene 14 5.0
Dibromochloromethane ND 5.0
1,1,2-Trichloroethane ND 5.0
Benzene 9,400 5.0
trans-1,3-Dichloropropene ND 5.0
2-Chloroethylvinyl ether ND 10
Bromoform NI 5.0
2-Hexanone ND 10
4-Methyl-2-pentanone 100 10
1,1,2,2-Tetrachlorocethane ND 5.0
Tetrachloroethylene ND 5.0
Toluene 3,600 5.0
Chlorobenzene ND 5.0
Ethy! benzene 750 5.0
Styrene ND 5.0
Total xylenes 3,300 5.0
ND = Not detected at or above reporting limit
QA/QC SUMMARY: SURROGATE RECOVERIES
1,2-Dichloroethane-d4 95 %
Toluene-di 103 %
Bromofluorobenzene 102 %



Cb Curtis & Tompkins, Ltd.

LABORATORY NUMBER: 105477-10 DATE RECEIVED: 10/14/91
CLIENT: ENVIRONMENTAL SCIENCE & ENGINEERING DATE ANALYZED: 10/23/91
PROJECT ID: 6-91-5165 DATE REPORTED: 10/29/91

LOCATION: VORELCO
SAMPLE ID: MWY4

EPA METHOD 8240:; VOLATILE ORGANICS IN WATER

COMPOUND Result Reporting
eg /L Limit (ug/L}
Chloromethane ND 10
Bromoemethane ND 10
Vinyl chloride ND 10
Chloroethane ND 10
Methylene chloride ND 5.0
Acetone ND 10
Carbon disulfide ND 5.0
Trichlorofluoromethane ND 5.0
1,1-Dichloroethene ND 5.0
l1,1-Dichloroethane ND 5.0
¢is-1,2-Dichloroethene Detected (3.9) 5.0
trans-1,2-Dichloroethene ND 5.0
Chloroform ND 5.0
Freon 113 ND 5.0
1,2-Dichloroethane ND 5.0
2-Butanone ND 140
f,1,1-Trichlorocethane ND 5.0
Carbon tetrachloride ND 5.0
Vinyl acetate ND 18
Bromodichloromethane ND 5.0
1,2-Dichloropropane ND 5.0
cis-1,3-Dichloropropene ND 5.0
Trichloroethylene 450 5.0
Dibromochloroemethane ND 5.0
1,1,2-Trichloroethane ND 5.0
Benzene 11 5.0
trans-1,3-Dichloropropene ND 5.0
Z2-Chloroethylvinyl ether ND 10
Bromoform _ ND 5.0
2-Hexanone ' ND 10
4-Methyl-2-pentanone ND 10
1,1,2,2-Tetrachloroethane ND 5.0
Tetrachloroethyiene ND 5.0
Toluene 11 5.0
Chiorobenzene ND 5.0
Ethy! benzene ND 5.0
Styrene ND 5.0
Total xylepes 15 5.0

ND = Not detected at or above reporting limit

QA/QC SUMMARY: SURROGATE RECOVERIES
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1,2-Dichloroethane-d4 106 %
Toluene-d8§ 95 %
Bromofluorobenzene 105 %




LABORATORY NUMBER :

PROJECT ID: 6-91-5165
LOCATION: VORELCO

105477 -
CLIENT: ENVIRONMENTAL SCIENCE & ENGINEERING

11

‘ b Curtis & Tompkins, Ltd

DATE RE
DATE AN
DATE RE

SAMPLE ID: MWS

EPA METHOD 8240: VOLATILE QRGANICS IN WATER
COMPOUND Result

ugfh L

Chloromethane ND
Bromomethane ND
Yinyl chloride ND
Chloroethane ND
Methytene chloride ND
Acetone ND
Carbon disulfide ND
Trichlorofluoromethane ND
1,1-Dichloroethene ND
1,1-Dichloroethane ND
cis-1,2-Dichlorocethene 3z
trans-1,2-Dichloroethene NB
Chloroform NP
Freon 113 ND
1,2-Dichloroethane ND
2-Butanone ND
1,1,1-Trichloroethane ND
Carbon tetrachloride ND
Vinyl acetate ND
Bromodichloromethane ND
1,2-Dichloropropane ND
cis-1,3-Dichloropropene ND
Trichlioroethylene 120
Dibromochloromethane ND
1,1,2-Trichloroethane ND
Benzene 3,500
frans-%1,3-Dichloropropene ND
2-Chloroethylvinyl ether ND
Bromoform ND
2-Hexanone ND
4-Methyl-2Z-pentanone ND
1,1,2,2-Tetrachlioroethane ND
Tetrachloroethylene ND
Toluene 530
Chiorobenzene ND
Ethyl benzene 670
Styrene ND
Total xylenes 1,100
ND = Not detected at or above reportiong limit

QA/QC SUMMARY:

SURROGATE RECQOVERIES

CEIVED:
ALYZED :
PORTED ;

Reporting
imitt (ug/L)
14
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16
14
5.0
14
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1,2-Dichloroethane-d4
Toluene-d§
Bromofluorobenzene



Cb Curtis & Tompkins, Lid.

LABORATORY NUMBER: 105477-12 DATE RECEIVED: 10/14/91
CLIENT: ENVIRONMENTAL SCIENCE & ENGINEERING DATE ANALYZED: 10/23/91
PROJECT ID: 6-91-5165 DATE REPORTED: 18/2%/91

LOCATION: VORELCO
SAMPLE ID: MW6

EPA METHOD 8240: VOLATILE ORGANICS IN WATER

COMPOUND Result Reporting
ug/L Limit {(ug/L)
Chloromethane ND 10
Bromomethane ND 10
Yinyl chloride ND 10
Chloroethane ND 10
Methylene chloride ND 5.0
Acetone ND 10
Carboun disulfide ND 5.0
Trichlorofluoromethane ND 5.0
1,1-Dichloroethene ND 5.0
I1,1-Dichloroethane ND 5.0
cis-1,2-Dichloroethene 60 5.0
trans-1,2-Dichloeroethene ND 5.0
Chleroform ND 5.0
Freon 113 ND 5.0
1,2-Dichloroethane ND 5.0
2-Butanone ND 10
1,1,1-Trivhloroethane ND 5.0
Carbon tetrachloride ND 5.0
Vinyl acetate ND 10
Bromodichloeromethane ND 5.0
1,2-Dichloeropropane ND 5.0
cis-1,3-Dichloropropene ND 5.0
Trichloreethylene 230 5.0
Dibromoechloromethane . ND 5.0
1,1,2-Trichloroethane ND 5.0
Benzene 649 5.0
trans-1,3-Dichloropropene ND 5.0
2-Chloroethylvinyl ether ND 10
Bromoform : : ND 5.0
2-Hexanone ND 10
4-Methyl-2-pentanone ND 10
1,1,2,2-Tetrachloroethane ND 5.0
Tetrachloroethylene ND 5.0
Toluene 2,760 5.0
Chlorcbenzene ND 5.0
Ethyl benzenc 1,108 5.0
Styrene ND 5.0
Tetal xylepes 4,500 5.0

ND = Not detected at or above reporting limit

QA/QC SUMMARY: SURROGATE RECOVERIES
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1,2-Dichloroethane-d4 108 %
Toluene-d$§ 103 %
Bromofluorobenzene 97 %




Cb Curtis & Tompkins. Lid.

LABORATORY NUMBER: 105477 DATE RECEIVED: 10/14/91
CLIENT: ENVIRONMENTAL SCIENCE & ENGINEERING DATE ANALYZED: 10/16/91
PROJECT ID: 6-91-5165 DATE REPORTED: 10/21/91

LOCATION: VORELCO

Benzene, Toluene, Ethyl! Benzene, Xylenes by EPA 8420
Extraction by EPA 5030 Purge and Trap

LAR ID CLIENT ID BENZENE TOLUENE ETHYL TOTAL REPORTING
BENZENE XYLENES LIMIT *
(ug/L) {(ug/L) (ug/L) {ug/L) (ug/L)
105471-13 BLANK ND ND ND ND 0.5

ND = Not detected at or above reporting limit.

* Reporting Limit applies to all analytes.

RPD, % , 5
RECOVERY, % 92




‘ b Curtis & Tompkins, Lid.

LABORATORY NUMBER: 105477 DATE RECEIVED: 10/14/91
CLIENT: ENVIRONMENTAL SCIENCE & ENGINEERING DATE ANALYZED: 10/16,18/91
PROJECT ID: 6-91-5165 DATE REPORTED: 10/21/91

LOCATION: VORELCO

Total Volatile Hydrocarbons as Gasoline in Aqueous Solutions
California DOHS Method
LUFT Manual October 1989

LAB 1D CLIENT ID TVH AS REPORT ING
GASOLINE LIMIT
(ug/L) (ug/L)
105477-8 MW1 ND 50
105477-9 MW3 73,6080 5,000
105477-10 MW4 ND 50
105477-11 MW5 16,000 500
105477-12 MW6 28,008 500

ND = Not detected at or above reporting limit.

QA/QC SUMMARY

RPD, % 1
RECOVERY, % 105




‘ b Curtis & Tormpkins, L.td.

LABORATORY NUMBER: 165477 DATE RECEIVED: 16/14/91
CLIENT: ENVIRONMENTAL SCIENCE & ENGINEERING DATE EXTRACTED: $10/16/91
PROJECT ID: 6-91-5165 : DATE ANALYZED: 10/17,18/9%1
LOCATION: VORELCO DATE REPORTED: 14/21/91

Extractable Petroleum Hydrocarbons in Aqueous Solutions
California DOHS Method
LUFT Manual October 1989

LAB 1D CLIENT ID KEROSENE DIESEL MOTOR OIL
' RANGE RANGE RANGE

(ug/L) (ug/L) (ug/L)

105477-8§ MWV1 ND(50) ND(50) ND(1250)
105477-9 MW3 ND(50) ND(50G) ND{12500)
105477-10 MW4 ND(50) ND(50) ND{1250)
105477-11 MW5A ND(500) ND(500) ND{12500)
105477-12 MWV6 ND(500) ND(506) ND(12500)

ND = Not detected at or above reporting limit.

*Reporting limit applies to all analytes.

QA /QC SUMMARY

RPD, % 8
RECOVERY, % 111




‘ b Curtis & Tompkins, Lid.

LABORATORY NUMBER: 105477-3 DATE RECEIVED: 10/14/91
CLIENT: ENVIRONMENTAL SCIENCE & ENGINEERING DATE ANALYZED: 10/16,17/91
PROJECT ID;: 6-91-5165 DATE REPORTED: 10/21/91

LOCATION: VORELCQO
SAMPLE ID: MWS5-.10°

PARAMETER RESULT UNITS  REPORTING METHOD
LIMIT

CADMI UM ND mg /Kg 0.25 EPA 6010

CHROMI UM 39.8 mg /Kg 0.50 EPA 6010

LEAD 7.5 mg /Kg 3.0 EPA 7420

NICKEL 60.0 mg /Kg 1.6 EPA 60160

ZINC 53.9 mg /Kg 1.0 EPA 6010

ND = Not detected at or above reporting limit,

QA/QC SUMMARY RPD, % Recovery, %
CADMIUM  _ 2 96
CHROMI UM <1 94
LEAD 3 81
NICKEL <1 88
ZINC 1 92
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Cb Curtis & Tompkins, Ltd.

LABORATORY NUMBER: 105477-9 DATE RECEIVED: 10/14/91
CLIENT: ENVIRONMENTAIL SCIENCE & ENGINEERING DATE ANALYZED: 10/17/91
PROJECT ID;: 6-91-5165 DATE REPORTED: 10/21/91

LOCATION: YORELCO
SAMPLE 1D: NMW3

PARAMETER RESULT UNITS  REPORTING METHOD
LIMIT

CADMI UM ND ug /L 5.0 EPA 6010

CHROMI UM ND ug /L 10.0 EPA 6010

LEAD ND ug/L 3.0 EPA 7421

NICKEL ND ug/L 32.0 EPA 6010

ZINC 52.6 ug /L 20.0 EPA 6010

ND = Not detected at or above reporting limit,

QA/QC SUMMARY RPD, % Recovery, %
CADMIUM 2 29
CHROMI UM 4 100
LEAD 5 99
NICKEL 4 96
ZINC <1 98
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/ / CHAIN OF CUSTODY RECORD
DATE 1o/ /91 PAGE | OF 2

PROJECT NAME_VoRELcO ANALYSES TO BE PERFORMED [MATRIX

'ADDRESS_BRoAp~ay VoudSnAGE WU M N < -
2740 Bzoiqmmfl oAk AHD " \ir: 3 Bl o0 etsom Avene (415) 685-4053
PROJECT NO._ 6-91-5165" S |5 1Iz - E % site) . aso . "
oncord, E an (IS GR5-312)

SAMPLED BY .~ 4./ WN’T\“? | © Xx. | N

LAB NAME a..m! ¢ ToaAP1alS ?f '\ﬁ \ :f] FR REMARKS

N & o S (CONTAINER, SIZE, ETC.)

SAMPLE #{ DATE | TIME |LOCATION| U MATRIX
V| mws s’ IG/IO N | 7 voRéwce | X X So14. ! _2—th JIMIJLC-/ éﬂu:’f ringk
Umws 18’ mﬂ.:/q: 13:07 " v X " ! " ‘
Amws 1o’ w/m/'n 12:45 R X X hal n | ]
Fstws=g” whofar iz:ss”| o X1 X p ! n
SMwé- s’ fufa | 43:20 " X X " i 0
olw b =10 |40 n-/ﬂ 13:35 I X X " ! I
W6 -15" hofu /a1 | 13i50 | v x| |X W 0"
5‘wa .o/u/q; 1f: 20 p X x| XX WATER | 4 | 3¢ 40l VoA , Ix {lider
71 -Mh’,_zz foﬂr/‘ﬂ 1749485 it K| XXX " 5 n / { O3z
oW nMn 1 0 J X| x| XI X ' " o "
AMws™ rofufas [15T0s | @ < 1% | X | % ! o "
AMw/ & fo/u/‘li 18:19 3 * | X |X i "{ i

RELINQUISHER BY: (signature) CEIVED BY:, (signature) |date|time} TOTAL NUMBER OF CONTAINERS

1»%/?/7 s ) o] eyl lir3 T T ooRT  |SPECIAL SHIPMENT

l . i
2. & qan S Woriht.— JWA ) /4%, | / o1 RESULTS TO: | REQUIREMENTS
3, 7 - 77 ﬁ?ﬂ-f’ AJM..LQZ—
2 wtrvs

4. ) N

5, Sue Witkhsm [~ SAMPLE RECEIPT

INSTRUCTIONS TO LABORATORY (handling, analyses, storage, etc.): CHAIN OF CUSTODY SEALS

' Bormat TA w0A §oadfbors REC'D GoOD CONDT/COL
4 - r 7 -
| CONFORMS TO RECORD
'%@J/ <, LD]C&CJ\AQ..UV‘\ \/\Q_,Qi’lll‘fn = Cd _;C(_ "Db' O\ ln
TN I "ﬂ_f—ru) L T ‘.}-n QN o™ Ye Mo -\/z‘-J-Of‘\\‘



DATE JOAI/‘?L PAGE_2 OF 2 —r Al Environmental
T T 1, . .
PROJECT NAME_yor€lco ANALYSES TO BE PERFORMED [MATRIX ES B Science &
ADDRESS 82040nAY Vol Su/AGEA v |§ &l &= Engineering, Inc.
2740 Ataapway poKLaD 2 PRl somoneison Avene (415) 685-4053
PROJECT NO.__ 6-9/%5768 R(EB| 29, o ] "
y ancord, - ax {4135) 685312
SAMPLED W; Ujﬁ I.._—-gmb_?ﬁ, X [ 0
LAB NAME /Cutﬂs TPl S AR F R REMARKS
8 (CONTAINER, SIZE, ETC.)
SAMPLE #| DATE | TIME |rocarron] MATRIX '
|Blan ks X wate | 2 | 2 ¢ do .. VoA ¢ M ductioes
RELIN U;S?E BY: (signature) ECEIVED BY: (signature) datg‘b;imj 30 TOTAL NUMBER OF CONTAINERS
LTl T4, " Baa Mienc ' £ Y Y IS ™ erpoRT | SPECIAL SHIPNENT
2. Soan < it hbarae ©fuh, |/:50 |RESULTS TO: | REQUIREMENTS
3 ' A Miccen
. r&f;&'ww o
4 ! LU!.,//Z/Z\-{.\’
5, SAMPLE RECEIPT
INSTRUCTIONS TO LABORATORY (handling, analyses, storage, etc.): CHAIN OF CUSTODY SEALS
1 . & ] 7 '
Normal TA 10 -d 8240/poro RE0'D 600D CoNmmY/coLo
- CONFORMS TO RECORD

CHAIN OF CUSTODY RECORD




