June 2, 1992

Mr. Peter DeSantis

BP 0il Company

2868 Prospect Park Drive
Rancho Cordova, CA 95670

Subject: BP 0il Facility No 11109, 4250 Foothill Blvd., Oakland, CA
Dear Mr. DeSantis,

This office has received and reviewed the "Feasibility Study and
Remedial Work Plan", dated April 2, 1992, submitted by Alton
Geoscience(AG), your consultant of record. Thank you for having
the document prepared for evaluation by this office in a prompt
manner.

Upon review of the workplan there are several peoints in need of
clarification prior to the final concurrence by the Alameda County
Division of Hazardous Materials:

1) This office concurs with the workplan allowing for
the jinstallation of monitoring wells in the future if
required in a "Vapeor Extraction System" as the need is
yet to be determined.

2) The zone of influence should be carefully determined
and reported to this office as soon as the information
becomes available.

3) Submit all copies of the requisite permits to this
office as required by other concerned agencies.

4) This office concurs with addressing the "free-
floating"™ product and dissolved phase product at this
time. However, in the future it may become necessary to
modify the system to remediate to other concern at the
site.

5) Provide this office with a workplan that will insure
the QA/QC of the removed and treated groundwater.

6) Upon receipt of the addendum to the workplan, you
may commence construction of the remediation system.
Please provide this office with forty-eight (48) hours
notice prior to the construction of the proposed system
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BF Gil Company
Astna Bldg., Suite 360
Com p e 2868 Prospect Park Drive

L L Rancho Cordova, Galifornia 85670-6020
f' (916} 631-0733

Ib‘ LoV —

H

April 3, 1992

Mr. Paul Smith

Alameda Health Care Services
Hazardous Materials Division
80 Swan Way, Room 200
Oakland, California 94621

RE: BP FACILITY #11109
4280 FOOTHILL BOULEVARD
OAKLAND, CALIFORNIA 4. |

Dear Mr. Smith,

Attached please find the Feasibility Study and Remedial Work
Plan for the above referenced facility.

Please call me at (916) 631-6919 with any questions
regarding this submission.

Respectfully,

éfg DeSantls

Pete
Environmental Resources Management

PJID:sml
Attachment

cc: Al Sevilla, ALISTO Engineering
Lester Feldman, RWQCB San Francisco Bay Region
Peter Lange, ALTON Geoscience
David Baker, Mcbil 0il
Site file
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1.0 INTRODUCTION

BP 0il Company retained Alton Geoscience to perform a feasibility
study and develop a work plan for remediation of petroleum
hydrocarbons in soil and ground water at BP 0il Company Service
Station No. 11109, 4280 Foothill Boulevard, ©Oakland, California.
A site vicinity map is shown in Figure 1. A brief description of
the site and review of existing data are presented below.

2.0 SITE DESCRIPTION AND SENSITIVE RECEPTORS BURVEY

A sensitive receptors survey was conducted to identify nearby
environmental elements and land uses that may be affected by or
affect the subsurface environment at the site. The Sensitive
Receptors Survey Form is included as Appendix A, and the findings
of the survey are as follows:

The site is bounded by single family residents to the north/
northwest and a church to the northeast. The western corner of
the intersection is occupied by a Chevron service station, the
south corner by a Shell service station, and the east corner by
Fremont High School (see Figure 1).

A records search of the Regional Water Control Board,

San Francisco Bay Region (RWQCB) fuel release list and files was
conducted on December 17, 1991. There are three other confirmed
fuel release sites within a 1/4-mile radius on the list.

® Chevron Station No. 9-0076, 4625 Foothill Boulevard,
Oakland

This site is approximately 60 feet southwest of the

BP 0il site. Site investigative efforts have detected
free product in the ground water with a thickness of up
to 2 feet, and the extent of dissolved-phase hydrocarbons
in ground water is not assessed. RWQCB files contain a
work plan for installation of a ground water recovery
system (Weiss 1991), and recent observations show a
system being presently installed.

e Stop-N-Go, 4100 Foothill Boulevard, Oakland

This site is approximately 800 feet northwest of the
BP 0il site. Analysis of soil samples collected during
tank removal activities in September 1986 detected 21
parts per million (ppm) total petroleum hydrocarbons
(TPH). RWQCB files do not indicate any further action.




® Unocal Station No. 2656, 4251 E. 14th Street, Oakland

This site is approximately 1,300 feet southwest of the

BP 0il site. Analysis of soil samples collected from the
viecinity of a former waste oil tank detected up to

2,900 ppm total oil and grease (TOG) and 200 ppm total
petroleum hydrocarbons as diesel (TPH-D). Quarterly
analysis of ground water samples, collected from three
monitoring wells constructed onsite, has not detected
total petroleum hydrocarbons as gasoline (TPH-G) or
TPH-D.

There are no reported public water supply wells in the area.
East Bay Municipal Utilities District (EBMUD) is the purveyor of
domestic water supply for the City of Oakland. EBMUD obtains
water from the Mokulumne River, and treats it prior to
distribution (personal communication EBMUD 1991).

3.0 BSUMMARY OF FINDINGS

3.1 Ground Water Monitoring and Sampling

A summary of the results of ground water elevation measurements
and laboratory analyses is presented in Table 1. A review of the
results can be generalized as follows:

e Currently, there are five 4-inch-diameter and one
2-inch-diameter ground water monitoring wells onsite
(MW=2 through MW-7) and two 2-inch-diameter ground water
monitoring wells (MW-8 and MW-9). As shown in the
attached site plan (Figure 2), MW-8 is located to the
west of the site, across Foothill Boulevard, and MW-9 is
located to the east of the site, in High Street.

® Free product, at a thickness of up to 0.13 foot, has been
observed in Monitoring Well MW-5. During each monitoring
event, the free product has been manually bailed as an
interim remedial measure. To date, approximately
0.5 gallons have been removed.

e 1,2-dichloroethane at a concentration of up to 0.7 parts
per billion (ppb) and methylene chloride at a
concentration of 51 ppb have been detected in ground
water samples collected from Mw-2.

e TPH-G have been detected in ground water samples
collected from onsite Monitoring Wells MW-2, MW-3, MW-4,
and MW-7 at concentrations of up to 1,300 ppb. Benzene,
toluene, ethylbenzene, and xylenes (BTEX) have been
detected in ground water samples collected from these
wells at concentrations of up to 62 ppb. Additionally,
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concentrations of up to 1.3 ppb xylenes have been
detected in the ground water samples collected from MW-6.

@ A Chevron service station across Foothill Boulevard from
the BP 0il site is currently implementing ground water
investigation and remediation procedures. The extent of:
hydrocarbon—affected ground water in the direction of the
BP 0il gite is not defined and free product has been
observed in monitoring wells onsite.

@ The hlghest concentration of petroleun hydrocarbons
detected in ground water samples analx;&ﬂ.durlni thi lﬂﬂt
recent sampling event wag.j,iIL 00 p ) :
benzene in MW-7. MW-5 was
.ﬂﬂ!mﬁﬂbthi e of

J“_LH
e Ground water was generally encountered in MW-3, MW-5 WP ’

through MW-7, and MW-9 at depthsjof 8 €6 12 feet deeper Vrr
than the stabilized ground water level.

e The pieziometric surface, as calculated from water
elevatlons observed in the monitoring wells, slopes to
T est with an average gradient of 0.075 foot
er acr “the site. It should be noted that the
actual flow direction of ground water may not follow the
pieziometric surface. A pieziometric surface map is
presented as Figure 5.

e A review of the hydrogeologic cross sections (Figures 3
and 4) suggests that stratigraphic units are generally
continuocus in the east-west direction, and discontinuous
in the north-south direction. Continuous layers in the
east-west direction may provide preferred fluid migration
pathways.

® The extent of petroleum hydrocarbons in the ground water 77
beneath the site has been assesseﬂ tu tha nntth and sdst .

L

3.2 Soil Sampling

A summary of the results of soil sampling is included in Table 2.
A review of the analytical data for soil samples collected from
this site can be generalized as follows:

o The shallow stratigraphy beneath the site consists
predominantly of silty clay and clayey sand with minor
clayey to sandy gravel lenses. Generally, silty clay was
encountered in the borings from below the surface, at
elevations of 35 to 39 feet above mean sea level (msl),
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and 17 to 29 feet above msl. Exceptions were encountered
in Wells MW-3 (silty to sandy clay throughout the boring}
and MW-7 (clayey sand from approximately 26 to 34 feet
above msl). Other separate silty clay layers, of
thicknesses less than 5 feet, were encountered in some of
the borings. Coarser-grained sediment types were
encountered at several depth intervals, and are
relatively continuous across the study area in the east-
west direction.

e Stratigraphic units are relatively discontinuous across
the site in the north-scuth direction. The shallow
water-bearing unit that the monitoring wells address is a
clayey sand that may be continuous across the study area
in an east-west direction. Figure 3 shows the east-west
Hydrogeologic Cross Section A-A', which runs in the
apparent ground water gradient direction. Figure 4 shows
the north-south Hydrogeologic Cross Section B-B', which
runs perpendicular to the apparent ground water gradient
direction.

e Petroleum hydrocarbons were detected in soil samples
collected from Wells MW-5, MW-6, and MW-7. The highest
concentrations of TPH-G and benzene detected in soil
samples were collected from MW-5 at a depth of 21 feet
below grade, with concentrations of up to 6,100 ppm TPH-G
and 14 ppm benzene.

e Petroleum hydrocarbons were detected in relatively
shallow scil samples collected from Wells MW-5 and MW-7,
while petroleum hydrocarbons were detected just above
ground water in soil samples collected from other borings
at the site. No petroleum hydrocarbons were detected in
MW-3, MW-8, or MW-9.

Slug tests, step tests, and a constant rate extended pumping test
performed between October 15, 1991, and January 15, 1952, suggest
the average transmissivity of the aguifer material beneath the
site is approximately 0.2 foot per day (ft/day). Findings from
these tests were used in developing the preliminary design of a
ground water remediation system. See Appendix B for a discussion
of aquifer testing and analysis.

4.0 REMEDIAL ACTION OBJECTIVES

The objective of site mitigation is to ensure that the biclogical
receptors associated with each environmental pathway are not
exposed to hazardous chemicals at levels above the Applied Action
Levels (AALs) as adopted by the California Department of Health



Services (CDHS). The general methods implemented are those
designed to reduce the toxicity, mobility, or volume of
contaminants.

Specifically, the mitigation objective for this site is to abate
the potential impact on the aquifer from:

1. Free product observed in MW-5

2. _Dissolved-phase gasolifnié-range hydrocarbons detected in all
of the onsite wells

3. 1,2-dichloroethane and methylene chloride present in the
ground water in the vicinity of MW-2.

The general response actions presented in this remedial plan are
measures that can be implemented to manage and/or control a
site-specific contamination problem to meet the remedial action
objectives. These measures are in accordance with the United
States Environmental Protection Agency (USEPA) draft, Guidance
for Conduction of Remedial Investigations and Feasibkbility Studies
Under CERCLA (USEPA 1988), and the California Department of
Health Services California Site Mitigation Tree Manual (CADOHS
1986) .

5.0 FEASIBILITY STUDY

Based on the results of previous activities performed at the

site, the extent ofadsorbedsphase, disst ved-phase, and
free-floating hydrocarbons has not been fully ™

This study, therefore, will primarily address an interim system
designed to control and remediate the onsite free product and
dissolved-phase hydrocarbons. The tem will be designed to
allow the addition of new pumping wells and, if necessary, a
vapor extraction system for adsorbed-phase hydrocarbon

There are numerous combinations of available remedial
technologies for site cleanup. Selection of the appropriate
remedial option(s) is site specific and depends on the geology,
hydrology, nature, extent, and concentration of hydrocarbons
detected in the subsurface, as well as regulatory requirements.
Details of the criteria considered during the screening of site-
specific remedial alternatives in this study are presented in
Appendix C.

suggest that an automatié ground water recovery system (ARS)"
the most appropriate method to hydraulically contain and
remediate free product and hydrocarbon-affected ground water at

Site investigation activities, including.pumping test tﬂ:ultni!
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this site. The selected alternates for collection and treatment
of the recovered fluid are summarized below. vd
~ V9
'ﬁ-‘

5.1 Ground Water Collection
It is recommended that the ARS collect water/from &
4=-inch-diameter Monitoring Wells MW-4 and MW-7 a
rate of appre ately 0.5 gallons per minute (gpm

‘results of aquifer analysis and modeling suggest that pumping
from these wells may induce hydraulic containment and capture of
the onsite free product and hydrocarbon-affected g nd water.
It should be noted, however, that the ground water

direction, which partially controls the capture radius, may not
precisely correlate with the potentiometric surface presented in
Figure 5.

Jrounc
- -ZF._

The actual zone of influence generated by the pumping system w.
o monitored weekly for the first month after startup and every
month thereafter. The pumping rates will be adjusted as
necessary to achieve the desired drawdown, and the system will be
designed to accommodate additional wells, if necessary. System
parameters will be tracked to assess system effectiveness and for
the calibration of a hydrodynamic flow model.

5.2 Ground Water Treatment

After review of available ground water treatment technologies
(Appendix C), carbon treatment has been selected as the most
appropriate method for extracted ground water. The advantages of
this option include: (1) proven highly efficient and effective
technology; (2) minimal community and regulatory impact; and (3)
cost effectiveness.

Implementation of this option is contingent upon approval by the
appropriate regulatory agencies. Concerns that must be addressed
during engineering design include effluent discharge requirements
and minimization of the visual and audible impact of the systemn,
considering the current use of the site and adjacent properties.

This remedial work plan addresses. recevery, containment, and
treatment of onsite free-floa 80 hase
hydrocarboné&. This work plan does not address a vapor recovery
system, but vapor conveyance lines will be included in the
trenching system to facilitate the addition of a vapor extraction

system at a later date.




6.1 System Description

Installation of an ARS is proposed to control and recover free
product and dissolved-phase hydrocarbons at the site. The system
will first pump recovered ground water from the three
4-inch-diameter recovery wells using submersible pumps designed
to extract ground water at a projected pumping rate of
approximately 0.5 gpm per well.

The pumps will transfer ground water to a 375-gallon surge tank
which will allow water to flow through the carbon beds at the
optimum design flow rate of the units. Water will then be
treated using two 1,000-pound carbon adsorption units prior to
discharge to the sanitary sewer. The recovery system schematic
is shown in Figure 5.

Analysis of influent and effluent samples relative to the
activated carbon units will monitor the efficiency of the carbon.
The proposed ground water remediation system will consist of the
following items:

1. Recovery wells (existing 4-inch-diameter Wells MW-4, MW-5,
and MW-7). Well construction details are presented in
Appendix D.

2. Three submersible pumps for ground water recovery. Pumping
rates will be adjusted to achieve optimum free product and
hydrocarbon-affected ground water recovery. The pump will
be positioned sufficiently above the bottom of the well to
prevent intrusion of solids and effectively capture the
hydrocarbons, which generally float near the top of the
water layer.

3. Electrical conduit and water-return piping to connect the
pumps to the treatment system; vapor-return piping for
future VES use; and piping for discharge of effluent to the
sanitary sewer connection. Piping will be laid in trenches
a minimum of 24 inches below grade.

—_—

4. An aboveground treatment system, to include:

a. A reinforced concrete pad with a berm for spill
containment, and a 6-foot fence for security and
visual screening of the aboveground equipment.

b. A high-density polypropylene surge tank with
375-gallon capacity. An oil/water separator and a
storage tank will be installed to capture and store
free product.

c. Two 1,000-pound carbon canisters based on an assumed
average influent TPH-G concentration of 30 ppm, which
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is an estimate of the maximum concentrations from the
three wells. Assuming a total pumping rate of

1.5 gpm and a carbon adsorption capacity of

6.5 pounds of hydrocarbons per 100 pounds of carbon,
approximately 200 pounds of carbon will be expended
per month initially. Therefore, two 1,000-pound
carbon canisters will be used to minimize carbon
replacement costs.

d. A centrifugal pump for transfer of water from the
surge tank through the carbon units to the sanitary
sewer.

e. Electronic probes for automatic level control with
redundant probes for emergency shutdown including
probes to shut down the system if the water 1level in
the surge tank exceeds a preset amount.

f. A totalizing flow meter to track the total guantity
of water pumped through the systemn.

g. A cartridge prefilter to eliminate suspended solids,
located between the surge tank and the carbon
canisters.

h. A control panel to operate and react to pump sensors,
flow rates, etc. Trenching and paving from the
recovery wells to the treatment system equipment an
to the sanitary sewer.

i. A temporary power pole and power supply panel.

The aboveground equipment compound will be constructed to be as
inconspicuous as possible.

Prior to construction of the system, permits and approyals.wild

be obtained from the appropriate agencies; ‘including, but not

limited to: the Alameda County Health Agency (ACHA); the local
: £

sanitary district; Oa _ mﬁ%m and

PlanninguDepartiient; and Pacific Gas and
Once the recovery system is operational, Alton Geoscience will

perform periodic sampling of the influent and effluent as
required by the appropriate agencies. An operation and
maintenance program will be prepared and followed to ensure
continued safe and reliable operation of the equipment.

The effectiveness of the system will be evaluated based on the
individual and total pumping rates achieved, influent/effluent
sampling data, and quarterly monitoring and sampling results.



6.2 Proposed Scope of Work

A description of the proposed scope of work for ground water
remediation is presented below:

Task 1:

Task 2:

Task 3:

Task 4:

Pre—Construction Activities

Pre-construction activities will include: procurement of
all necessary permits; detailed engineering design of
the ground water recovery and treatment system;
development of a site-specific safety plan; liaison with
appropriate agencies to review the work plan, if
necessary; scheduling of construction and field
activities and subcontractors; and location of
underground utility lines and piping.

Grou Water Extra (o) ment stall

Installation of equipment and hardware for the
recovery/treatment system will include: trenching and
installation of the piping and electrical supply;
electrical sensors and wiring; pumps; one tank; two
1,000-pound carbon treatment units; piping; concrete
pad; and security fencing.

Startup, Operation, and Maintenance

Startup of recovery system equipment will include
troubleshooting and adjustments of operating

parameters (a report will be submitted to the
local sanitar f
completion of the startup phase). P

maintenance of the system would include visual
inspections and-maintenance onasweekly basis; monthly
collection and analysis of effluent samples, monthly
water level monitoring, and gquarterly ground water
sampling of all wells.

To estimate a baseline for the treatment system influent
and effluent water, initial samples will be collected
from the influent and effluent of the carbon treatment
gystem. The samples willsbesanalyzed on.a S-day
turnaround time using the appropriate EPA testing
methodspuaccording to loecal sanitary district
requirements. The system will be restarted when
approval to discharge to the sanitary sewer is obtained

from the local sanitary district.

System Tracking and Reporting

Reports will be issued gquarterly, and will include
monthly and cumulative compilations of the remediation

9



progress, a description of recordkeeping protocecl, and
an evaluation of system effectiveness with regard to
future system modification(s).

7.0 SITE SBAFETY

All field procedures and activities related to conduct of the
site work will be in accordance with the site-specific safety
plan developed for the project. The site safety plan will be
developed in compliance with applicable requirements of the
California Occupational Safety and Health Association (Cal-OSHA).

8.0 IMPLEMENTATION SCHEDULE

The site activities proposed herein will be completed within
approximately 80 work days after work plan approval. The
schedule for completion of major tasks is as follows:

Estimated Work Days
Activity After Work Plan Approval

- Pre-Construction Activities

- Design 30
- Permitting 60
- Equipment Installation 80
- Startup 90

This schedule may be subject to revision. Any changes will be
communicated in advance to the appropriate agencies and parties
involved.

This report was prepared by:

ALTON GEQOSCIENCE

Y \ Yz )92

Jeffrey PﬁfDavies, P.E. M 27704 Date
Manager, Northern California Engineering

4/e fpe

Date
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Table 1
Survey and Water Level Monitoring Data and

summery of Analytical Results of Ground Water Samples

BP 0il Company Service Station No. 11109
4280 Foothill Boulevard, Oakland, California

Elevation and Depth Measurements in feet above sea level

Concentrations in parts per billion (ppb)

30-248

WELL DATE OF CASING DEPTH PRODUCT GROUND  TPH-G TPH-D 8 T E X HVOC  TOG LAB
1D SAMPLING/ ELEV. TO THICK-  WATER )
MONITGRING WATER NESS ELEVATION

Mw-1 01731790 38,19 1541 --- 22,78 --- .- - --- v ana c—— ee- ---
MJ-1  02/05/90  --- --- == --- .- --- === --- - --- == --- ---
MW-2 02705790 38.21 21.91  --- 16.3 1300 --- 1% ND<1.0 9 13 --- .- SAL
mi-2 02/14/91 38.21 21.16  --- 17.05  ND<50  AD<10000 MND<0.3 WND<0.3 WND<D.3 ND<0.3 51*  ND<5000 SAL
mi-2 05/13/91 38,21 2132 --- 16.89  RD<50  ND<50 ND<0.3 ND<0.3 ND<0.3 ND<0,3 0.5%* 6000  SAL
mi-2 D7/24/91 38.21 2%z  --- 15.29 --- --- --- “ee --- --- c.s mes —.
-2 10703791 38.21  24.%0 --- 13.31  ND<50  ND<50 ND<0.3 0.8 ND<0.3 ND<D.3 O.7** ND<5000 SAL
-2 10/15/91 38.21 2410 --- 1%.1 --- “n- --- --- --- - —— e a-
Mu-2 12704791 38.21  INACCESSABLE - --- --- --- --- .o --- --- .- ---
Mw-2 12716791  38.21 23.95 --- 14.26 T --- --- --- --- .. ee- .es
We-2 01/06¢92 38.21 23,30 --- 1%.N S L - .- --- - cesaen ---
MW-2 01722/92 38.21 23.14 --- 15.07 --- .- --- --- .- --- _-- . .
Mw-3  02705/90 3774 1745 --- 20.29 %00 --- 15 NDp<2.5 11 8 --- .- SAL
My-3 02714/ 3T T4 1B.52  --- 19.22 320 - 8  NDp<0.3 8 t SRR LI L SAL
mi-3 05/13/91 37.74 1932 --- 18.42 640  --- 13 Np<0.3 18 1 - - SAL
Mé-3 07726/ 37.TR 20.69  --- 17.05 --- .- T .- --- - wem mas an-
Mu-3  10703/9% 37.74 19,47 --- 18.27 940  --- 2% Np<0.3 23 2.1 - - SAL
me-3 10715791 37.76 20.46  --- 17.28 sme o me -~ “ae --- --- c.m eee ---
me-3  12/04/91  37.7% 18.29 --- 19.45 -—- - - --- -- - .- --- ---
MW-3  12718/91  37.7¢ 18,34 --- 19.40 —a- .- —.- .-~ --- - . .- -
-3 01/06/92 37.74 18.50 --- 19.24 sem aee .- ane --- - - .- -
mW-3 01722792 37.74 17.86  --- 19.88 --- .- --- .- --- .- --- “-- -
26-Feb-92 PAGE 1



Table 1
Survey and Water Level Monitoring Data and
sumary of Analytical Results of Ground Water Samples
gP Oil Company Service Station No. 11109
4280 Foothill Boulevard, Oakland, California
Elevation and Depth Measurements in feet above sea level

Concentrations in parts per billion (ppb)

30-248

WELL DATE OF  CASING DEPTH PRODUCT GROUND TPH-G  TPH-D B T E X HvOC TOG LAB
1D SAMPLING/ ELEV. TO THICK-  WATER
MONITORING WATER MESS ELEVATION

We-4 02/05/90 37.09 20.75 --- 16.34 620 --- ND<0.5 9  ND<O.5 10 ---  =-- SAL
-4 02/%4791 37.09 21.73  --- 15.36 180 --- ND<D.3 ND<0.3 0.4 2 - e SAL
W4 05/13/91 37.09 1855 --- 18,54 72 - 0.7 ND<0.3 NO<C.3 ND<0,3 ---  --- SAL
Wi-k O7/24/91 37.09 21.31 ---  15.78
wi-4 10703791 37.09 22.57 ---  14.52 57 .- ND<O.3 ND<0.3 WD<0.3 ND<0.3 ---  --- SAL
Wi-4 10715/91 37.09 22.88 ---  14.21
Wd-6 12/04/91 37.09 22,54 ---  14.55
W6 12/16/91 37.09 22.59 ---  14.50
We-4 01/06/92 37.09 22.00 ---  15.09
M- 01722/92 37.09 21.58 --- 15.51
WS 10/03/91 3655 18.08 --- 1B.47  TOOBG  --- 13000 7400 1400 6200 ---  --- SAL
m-5 10/15/91 36.55 1844 . 18.00
W5 12/06/91  36.55
Wi-5 12/16791 36,85 ;
M-S 01/06/92 36.55 19.12  -T=—  17.43
wi-5 01722/92 36,55 16.59 ---  21.96
wi-6 10/03/91 3857 20.73 ---  17.84  ND<50  --- 0.7 0.8 ND<0.3 1.3 ---  --- SAL
Wi-6 10/15/91 38,57 21.20 --- 17.37
W-6 12/04/91 38.57 21.26 --- 17.31
Wi-6 12/16/91 3857 2112 --- 17.45
Md-6 01/06/92 38.57 20.29 ---  18.28

Wi-6 01722792 38.57 20.12 ---  18.45

M-7 10703791 37.64  16.9% ---  22.71 360  --- 62 13 3.4 20 .- e-- SAL
md-7 10715791 37.64 15.16 ---  22.48
WI-7 12/04/91 37.64 15.41 ---  22.23
Wi-7 12/16/91 37.64 15.21 ---  22.43
Wi-7 01706/92 37.64 14.56 ---  23.08
NW-7 01/22/92 37.64 14.63 ---  23.0
26-Feb-92 PAGE 2



30-248
Table 1
Survey and Water Level Monitoring Data and
Summary of Analytical Results of Ground Water Samples
BP 0ii Company Service Statfon No. 11109
4280 Foothill Boulevard, Oakland, Californie
Elevation snd Depth Measurements in feet above sea level
Concentrations in parts per billion (ppb)
WELL DATE OF CASING DEPTH PRODUCT GROUND  TPH-G TPH-D B T E X HVOC 104 LAB
[ ] SAMPLING/ ELEV. TO THICK-  WATER
MONITOR I ¥G WATER NESS ELEVATION
M-8 10703791 35.18 22.37 ~--- 12.81 ND<50 ~ea ND<0.3 D.56 §D<0.3 0.9 --- - SAL
Mu-8 10715/91  35.18 22.70 -~ 12.48
MW-8 12704/91 35,18 22.44  --- 12.74 --- --- -e- --- --- —e- === .=- .-
M-8 12716/ 35.18 2247  --- 2.1 --- --- --- - --- --- “e- --- -
me-8 01706792 35.18 21.9%  --- 13.24 --- .- === .- =-- - .- --- ---
M-8 01722792 35,18 21.44  --- 13.74 --- --- --- --- w-- --- --- --- ---
M-9 10/03/91 38.24 14,12 --- 26.12 ND<50 -.- ND<0.3 0.4 MND<D.3 MND«G.3 --- --- SAL
we-9 10715/91 38,26 14.27  --- 23.97 LR T .- --- .. - ---
M-9 12/04791 38.24 13.84 --- 24.40
mi-9 12/16/91 38,26  14.18  --- 2406 --- --- --- ---
-9 01/06/92 3B.24 13.42 --- 26.82 --- --- --- --- “e- “e- - - ---
-9 01/22/92 38.24 13.75 --- 24 .49 --- - .- --- .- ve- -=- - ---
EXPLANATION OF ABBREVIATIONS:
TPH-G :Total Petroleum Hydrocarbons as Gascline TOG :Total Oil & Grease (EPA method 5030 & 503E)
(EPA method 8015 modified) HVOC  :Halogenated Voletile Organic Compounds
TPH-D :Total Petroleum kydrocarbons as Diesel - :No analysis conducted. Monitoring Well MW-1
(EPA method 8015 modified) was not analyzed cue to the presence of
8 :Benzene (EPA method 8020 or 8240) free-floating product
T :Toluene (EPA method 8020 or 8240) ND :Not detectad sbove reported detection Limits
E :Ethylbenzene (EPA method B020 or 8240) * :Methylene Chloride
% sXylenes (EPA method 8020 or B240) i :1,2-Dichloroethane
SAL :Superjor Analytical Lab

Note: Top of casing elevations for all wells are surveyed relative to the
City of Oskland survey station, with an elevetion of 42.19 feet above
mean sea level.

Note: Results of analysis from MW-4 on 10/3/91 ground water sampling

revealed a non-standard gasoline pattern.
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TABLE 2
summary of Analytical Results of Soil Samples
8P Oil Company Service Station No. 11109
4280 Foothill Boulevard, Oaklard, California
Project No.: 30-0248
Concentrations in parts per mitlion (ppm}
SAMPLE DATE GF SAMPLE TPH-G B T E X TOTAL LAB
1D SAMPLING DEPTH ORGANIC
(feet) PB

Mid-3 01/29/90 5 Np<1 ND<.005 ND<.005 ND<.005 ND<,005 av- SAL
mu-3 01/29/90 10 ND<1 ND<.005 ND<. 005 ND<,005 ND<.005 - SAL
My-3 01/29/90 15 KD« ND<.005 ND<.005 ND<.005 ND<.005 --- SAL
Mu-3 01729/90 20 ND<1 ND<. 005 ND<.005 ND<.005 ND<, 005 .- SAL
My-3 01/29/90 25 NG <1 ND<.005 ND<.005 ND<.005 ND<.005 --- SAL
My-3 01/29/90 29 ND<1 ND<.005 ND<.00% ND<.003 ND<.005 --- SAL
-4 01/30/90 5 ND<1 RD<. 005 ND<.005 ND<. 005 ND<.005 --- SAL
-4 01/30/90 10 ND<1 ND<.005 ND<,005 ND<.005 NO<.D05 --- SAL
M4 01/30/90 15 ND<1 ND<. 005 ND<.005 ND<.005 ND<.005 aee SAL
Mu-4 01/30/90 20 ND<1 ND<.005 ND<.005 ND<.005 ND<.005 .- SAL
Mu-4 01/30/90 25 16 ND<.0%0 ND<.050 ND<.050 .i70 --- SAL
MW-4 01/30/90 29 ND<1 ND<. 005 ND<.005 ND<,005 ND<,005 === SAL
Mu-5 09/09/91 [ ND<1 .003 ND<.003 ND<.003 .003 ND<2 SAL
M-S 09709/ 1" 4400 8.5 58 55 260 ND<2 SAL
Mu-5 09709/ 15.5 240 1 1.4 2.5 9.5 ND<2 SAL
Mu-5 o9/09/M 21 14 &7 34 120 --- SAL
MuW-5 09/09/91 26 89 .23 -390 .5 1 --- SAL
-6 09/09/9 16 ND<q ND<.003 ND<, 003 ND<.003 ND<,003 .- SAL
mi-6 oe/09/91 21 ND<1 ND<,003 ND<, 003 ND<.003 ND<,003 --- SAL
mi-5 09/09/91 25.5 270 ND<.030 .780 340 .510 --- SAL
Mu-7 09710/ 6 310 ND<.150 -850 690 1.6 ND<2 SAL
-7 0910/ 2.5 1" ND<.003 .035 .013 .028 ND<2 SAL
Mu-7 09/10/91 13 38 120 -110 .0ae 120 ND<2 SAL
Mw-7 09/10/91 18.5 17 .053 .035 160 .098 ND<2 SAL
-7 09/10/91% 24 ND<% 003 ND<.003 .003 ND<.003 ND<2 SAL
30-Mar-92 PAGE1



* TABLE 2
Summary of Anslytical Results of Soil Samples
BP 0il Compeny Service Station No. 11109
4280 foothill Boulevard, Dakland, California
Project No.: 30-0248

Concentrations in parts per million (ppm)

SAMPLE DATE OF SAMPLE TPH-G B T E X TOTAL LAB
ID SAMPL ING DEPTH ORGANIC
(feet) FB
M-8 09711/ 16 ND <1 ND<.D03 ND<.003 ND<.003 ND<.003 --- SAL
Mu-9 ee/11/NM 10.5 ND<1 ND<.003 ND<.003 ND<,003 ND<.003 === SAL
Mu-% oF/11/91 16 ND<1 ND<.0D03 ND<.003 ND<.003 ND<.003 --- SAL
Mi-% 02/11/9M 21 ND<1 ND<.003 ND<.003 ND<.003 ND<.003 --- SAL

EXPLANATION OF ABBREVIATIONS:

TPH-G :Total Petroleum Hydrocarbons as Gasoline
B :Benzena

T :Toluene

E :Ethylbenzene

X :Xylenes

ND :Not detected above given detection Llimits

SAL :Superior Analytical Lab



APPENDIX A

S8ENSITIVE RECEPTORS SURVEY FORM




Client: BP 0il Company

SENSITIVE RECEPTORS SURVEY

SITE SURVEY AND LITERATURE SEARCH

station No.: 11109

Location: 4280 Foothill Blvad.

City/State: _Oakland, CA

I.

II.

Provide answers to the following questions:

A. 1Is there a public water supply well

Project No.: 30-.0248

within 2500 feet? Y/N _ N
I1f Yes, Distance ft.
B. Is there a private water supply well
within 1000 feet? Y/N N
If Yes, Distance ft.
C. 1Is there a subway within 1000 feet? Y/N N
If Yes, Distance ft.
D. 1Is there a basement within 1000 feet? Y/N _UNK
If Yes, Distance ft.
E. 1Is there a school within 1000 feet? Y/N ¥
If Yes, Distance 100 ft.
F. 1Is there a surface body of water
within 1000 feet? Y/N N
If Yes, Distance ft.
Name
Describe type of local water supply.
Public: East Bay Municipal Utility District (EBMUD)
- Suppliers Name: EBMUD
- Suppliers Source: Reservoirs in the Slerra Nevada Mtns.

- Distance to Site: Greater than 100 miles

Private: None




III,

Iv.

vI.

VII.

SENSITIVE RECEPTORS SURVEY
8ITE SURVEY AND LITERATURE SEARCH

Distance to

Page 2

Nearest Adjacent Properties:

Residential 0 ft.

Commercial o0 ft.

Industrial — 4,000 ft,

Hospital _&mﬂ_ft.

School ( Fremont High School ) 100 ft.
Name

Aquifer Clas

Class 1 -

Class 1I -

Class III

Describe obs

Number
Free Produ

sification, 1if available.

Special Ground Waters
irreplaceable Drinking Water
Source

Ecologically Vital

current and Potential
Drinking Water Sources

Not Potential Source of
Drinking Water

ervation wells, if any.

ct? Y/N

Signature of Preparer: ziiétf {Lﬂkéf

Sketch of Si

Date! Lﬂ}q G
/

te

See Attached



APPENDIX B

SUMMARY OF AQUIFER TESTING RESULTS AND ANALYSIS



SUMMARY OF AQUIFER TESTING RESULTS AND ANALYSIS

Slug tests, step pumping tests, and a constant rate pumping test
were performed to determine the aquifer characteristics at the
cite for use in the design of a ground water remediation system.

Analysis of Aquifer Parameters by Slug Test

on October 15, 1991, slug tests were conducted on Monitoring
Wells MW-4, MW-6, and MW-7. Prior to conducting the slug tests,
depth to water was measured in each of the wells. The tests were
performed using a data logger with pressure sensitive transducers
and a solid PVC slug.

The PVC slug was introduced into the well and the water level was
allowed to stabilize. The slug was then removed as smoothly and
rapidly as possible to produce a nearly instantaneous drop in
water level. The transducer and data logger were used to record
the rise in water level as the well recovered. The well was
monitored until the water level had recovered at least 80 percent
of the induced drawdown.

Transmissivity (T) and hydraulic conductivity (K) values were
calculated using the aquifer testing program AQTESOLV (Geraghty
and Miller 1989) to fit the data curves to a Cooper et al. (1978)
theoretical solution for slug tests in a confined aquifer. Using
this method it was calculated that:

Well ID T, ft/min K, ft/day

MW-4 0.0002 0.07
MW-6 0.0019 0.19
MW-7 0.0020 0.16

Analysis of Aguifer Parameters by Step Test

On October 29, 1991, a step drawdown test was performed on
MW-7. Three steps were performed at pumping rates (Q) of
0.25, 0.5, and 1.1 gallons per minute (gpm). The rate of
drawdown in the well at these pumping rates was used to
estimate an optimum flow rate for the extended test.

Oon January 15, 1992, a step drawdown test was performed on
MW-5. Two steps were performed at pumping rates (Q) of
0.5 and 0.75 gallons per minute (gpm}.

The Birsoy and Summers (1980) method was used to calculate an
adjusted time for the pumping rates or "steps" for both
tests. A plot of corrected drawdown vs. the logarithm of the
corrected time is presented in Appendix H. The
transmissivity is calculated from the slope of the line of
each step:




MW-5 R:_T, ft*/min K, ft/day

Step 1 0.97 0.0012 0.10
Step 2 0.97 0.0028 0.20
MW-7 R2 T, ft?’/min K, ft/day
Step 1 0.96 0.0015 0.12
Step 2 0.99 0.0029 0.23
Step 3 0.96 0.0017 0.13

R? is a correlation coefficient, and indicates how closely
the theoretical slope matches the actual slope of the data.
An ideal match will have an R? of 1.

Analysis of Aquifer Parameters by Extended Pumping Test

on November 8, 1991, an extended aquifer pumping test was
performed. Prior to initiating the pumping test all wells
onsite were opened and allowed to stabilize for 2 hours.
Transducers were placed in the pumping well (MW-7) and three
observation wells, located at 48 feet (MW-3), 58 feet (MW-6),
and 75 feet (MW-9) from the pumping well. An Instrumentation
Northwest TERRA 8 data logger was programmed to record
readings from the transducers every 15 seconds for the first
30 minutes after pumping began, every minute for the next
hour, and every 2 minutes for the duration of the test.

Depth to water measurements in MW-2, MW-4, and MW-5 were
measured every hour for the duration of the test and for
2 hours after the pump was shut down. These measurements
were made using an electronic probe accurate to 0.01 foot.

The test was conducted for 8 hours at a constant flow rate of
0.4 gpm. During the pumping test it was found that the water
level in Observation Wells MW-6 and MW-9 decreased,
presumably in response to the pumping, but the water level in
Observation Well MW-3, located 48 feet from the pumping well,
rose approximately 0.5 feet during the first 4 hours of the
test, then fell gradually for the remaining 4 hours. The
water level in MW-5 rose approximately 0.65 feet during the

8 hours of the pumping test. Water levels in MW-2 and MW-4
remained constant throughout the test.

A rise in water level indicates that some unknown source is
affecting the aquifer behavior; offsite pumping or
irrigation, utility leakage, expansion, or contraction of the
aquifer in response to pressure changes, or infiltration of
rain water can all affect an aguifer. It must be assumed :
that this rise in water level may have seriously affected the
pumping test results.




After review of the site geology, it was determined that the
aquifer in the southern area of the site is probably confined
or semi-confined. Given this assumption AQTESOLV was used to
calculate the storativity (S), and transmissivity (T), based
on the Hantush (1960) solution for leaky/confined aquifers:

Well ID s T, ft*/min K, ft/day
MW-6 0.0026 0.0025 0.21
MW-9 0.0006 0.0061 0.57

Discussion of Results

The hydraulic conductivity values calculated from the slug
tests, step tests, and extended pumping test are all fairly
consistent. Review of the site geology indicates that the
soil underlying the site consists primarily of silty to sandy
clay with sandy layers. Silty clay generally has a hydraulic
conductivity less than 0.1 ft/day, (Fetter, 1980) but the
presence of sandy material would be expected to increase the
conductivity of the aquifer.

After completion of the pumping test, a numerical model
(FLOWPATH, Franz and Guiger, 1990) was used to model the
observed drawdown at the observation wells during the pumping
test. Calculations were performed assuming an average
hydraulic conductivity of 0.2 ft/day (the average of all the
tests) and 0.57 ft/day (the maximum value calculated from the
extended test).

Assuming K = 0.2 ft/day, the program calculated a steady
state drawdown greater than that which was observed during
the extended test. However, the unexpected behavior of the
wells onsite makes it impossible to accurately assess the
true drawdown in the observation wells. It should also be
noted that FLOWPATH is a two-dimensional model, and assumes
that the system is in a steady state; a condition which was
not reached during the 8 hours of the extended pumping test.
A calculation performed using a value of K = 0.57 ft/day
indicated slightly less drawdown in the observation wells.

The radius of influence of a one-year capture zone calculated
from the pumping test results is shown in Appendix A. The
following table presents the predicted results using the
listed parameters in the FLOWPATH computer model.




RESULTS OF CAPTURE ZONE MODELING

prm—— e —— e e —
PUMP HYDRAULIC | 1 YR DOWN- 1 YR UP- 1 YR CROSS-
RATE CONDUCT- GRADIENT GRADIENT GRADIENT
(gpm) | IVITY CAPTURE ZONE| CAPTURE ZONE| CAPTURE ZONE
(ft/day) RADIUS (ft) | RADIUS (ft) | RADIUS (ft)
0.40 0.2 30 60 45
0.40 0.57 15 95 45

These results are highly dependent upon the steep gradient
assumed to exist at this site. This calculated gradient may be
partially a function of the monitoring well screen interval, and
may not be truly defined by the site investigation. If this is
the case, the calculated capture zone may be a poor prediction
of the actual ground water capture which will be generated at
this site.

It is recommended that after system installation, the induced
drawdown in all wells at the site be carefully monitored. The
observed behavior of the pieziometric surface in the wells will
help establish the parameters of the aquifer system, and act as
a guide to system efficiency and effectiveness.
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APPENDIX C
REMEDIAL ALTERNATIVES, SCREENING CONSIDERATIONS, AND OPTIONS

There are numerous combinations of available remedial
technologies for site cleanup. Selection of the appropriate
remedial option(s) is site specific and depends on the
geology, hydrology, type, extent, and concentrations of
hydrocarbons in the subsurface, as well as regulatory
requirements. According to the California Department of
Health Services, California Site Mitigation Decision Tree
Manual (CADOHS 1986), the National 0il and Hazardous
Substances Contingency Plan (NCP) specifies that remedial
alternatives should be classified either as source control or
offsite remedial actions (management of migration). Remedial
options for this site are classified as source control
options because the following conditions are met {CADOHS
1986):

o The known and suspected chemical contamination at the
site is restricted to near its original location.

o The remedial technologies considered are onsite
control measures, including removal and offsite
disposal or treatment at a facility approved under
the Resource Conservation and Recovery Act (RCRA).

o It will prevent or minimize offsite releases of
contaminants.

The screening of site specific remedial alternatives must
take into consideration five criteria that are evaluated
based on two factors; these are presented below
(CADCOHS 1986):
Remedial Alternative Criteria

1. Performance

- Effectiveness
- Useful life

2. Reliability

- Operation and maintenance requirements
- Demonstrated and expected reliability

3. Implementability

- Site conditions affecting constructability
- External factors affecting implementation




4. Time

- Time to implement
- Time to see beneficial results

5. Safety

- Safety and health of workers
- Safety and health of nearby communities

General Re tions ssociated Remedia echn ies

(Waste 0il):
1. Waste and Soil Excavation and Removal

- Excavation/removal: backhoe, excavator
Grading

Capping

Revegetation

2. In Situ Treatment Methods
~ Bioreclamation
3. Direct Waste Treatment
~ Incineration
- Treatment of agqueous and liquid waste streams:
biological treatment techniques, chemical treatment
techniques, physical treatment techniques, discharge
to POTW
- Solidification/stabilization/fixation
4, Land Disposal Steorage

- Landfills
- Surface impoundments

General Response Actions and Associated Remedial Technologies
(Dissolved-Phase, Gasoline-Range Petroleum Hydrocarbons) :

1. Ground Water Controls
- Capping
- Containment barriers: vertical barriers
- Ground water pumping
- Subsurface collection drains
2. In S$itu Treatment Methods

- Bioreclamation

3. Direct Waste Treatment



Biological treatment techniques: trickling filters,
rotating biological discs, fluidized bed bioreactors
Chemical treatment techniques: UV/peroxidation
Physical treatment techniques: activated carbon, air
stripping

Discharge to POTW

According to the NCP, Section 300.68, the remedial option
selected should be "the lowest cost alternative that is
technologically feasible and reliable and which effectively
mitigates and minimizes damage to and provides adequate
protection of public health, welfare, or the environment."




APPENDIX D

BORING LOGS AND WELL CONSTRUCTION DETAILS OF PROPOSED
EXTRACTION WELLS
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RITTENHOUSE-ZEAAN & ASSOC,, INC.
Geotechnical / ”ydraimfjﬁiml Consultants

i

PROJECT NAME Qakland, CA Mabll

£
E E STANDARD PEMETRATION RESISTANCE
90IL DESCRIPTION & g H 5 A BLOWS PEA FOOT
E f 5 g = (140 b. hammer, 30 Inch drop}
o
Ground Suilsce Elevalion Appronimalaly Fanl gﬁ L @ o ¥ 20 30 40 50
_ 5 M - — —
1“miﬂifflﬂ0|5t. dark brown, gravelly CLAY with ',”;
some 541t and & trace of sand (FiN) 1% - =

Petroleum odor and discoloratlon present

—_— ——

| e e — e —

i Yery stiff, woist, mottled greenish gray to 5 ?
Brown silty CLAY with some sand (Natlve 20 ‘[
51ight petrolcum odor 1

.

ja4raores sy

1l e — —— — -]
to sLiff, wet, mottled gray snd orange o ?[
stlty CLAY with a trace of sand (Mative) "

=
AN \\\'\\\\\\\“ it

; b&\\‘\\“\}\\

-, e —— ——— i —— 25 —[ —_—f—
Medium dense, saturated, oranglsh gray silty 0 1s ; N
fine to medium SAND with some clay (Katfve)
Medium dense, wet, grayish white sandy CLAY 20 .
with some silt (Mative o |s[

1 Bottom of baring # 314 feet
Completed 19 Rpril 1989 =l |

Pl 36 -
-1-1- |-
40

SAMPLING GROUND WATER SEAL LABORATORY TESTS
I 7 OO SPLIT SPOON SAMPLE @ % WATER CONTENT

I T OD SHELBY SAMPLE DAITE NP NOM PLASTIC

B 25 10 AN SAMPLE WATER LEVEL — @14 LIOUID LIMIE
B BULK SAMPLE AT TIME OF DALLING oaseenv,\‘t.n‘pu R N ATURAL WATER
& SAMPLE NOT RECOVERED SILICA SAND { wedt CONTENT

PLASTIC LIMIT
FIGURE 2

1



!IZQ- .
% RITTENHOUSE-ZEMAN & ASSOC., INC. 0oniNG tmaen __B-2 wo. _ H-6095

Geolechnical / Nyulm&mfﬂiml Consullants PROJECT NAME _ Dzkland, CA  Mobil

STANDARD PENETRATION RESISTANCE
A BLOWS PER FOOT
{140 . hammer, 30 Inch drop)

] 10 20 30 40 50

SOW DESCRIPTION

Qi cund Surlsce Elevation Aﬂunlnuhhr Fasl

SHRERNE 5L SO = S S S S
Mediym dense, damp, oranglsh brown sandy

N GRAYEL (FIIVD_ /
Soft, moist, dark brown to black sifty C

with a trace of sand (Native)

Some petroleum discoloration present

o DEFTH (FEET)
Cal READING
S WP MG
GROUND
WATER

Stiff, moist, brown sandy CLAY with some st
- {Mative) 10 .
3l

A A RN
a.-..SSSsSsS

\

-u

S

LY

R T

Yery stiff, wet, 1lght gruz sandy CLAY with
some sHit (Hative) ?smll tack specks of
= organic material present} 20 o ‘-_[

T

-
|

|

|

|

I

l

|

l

|

I

l
=

B —— .r-_-m;...._
]
1
|
|
1
i i

#edium dense, saturated, graylsh brown siity
fina to coarse SAND with a trace of gravel
{Mative) |- |-

Very stiff, wet, light gray sandy CLAY with
_ some s1it (Native) 30 '
dl

Bottom of boring # 314 feet
Completed 19 Apri) 1989 — = 1=

il as
} - - — b
40 i

SAMPLING QROUND WATER SEAL LABORATORY TESTS
T 7 00 SPLIT SPOOH SAMPLE & % WATER CONTENT

X 7 OD SIELBY SAMPLE DATE HP MON PLASTIC

B 25 O RN SAMPLE WATER LEVEL — LIOUID LIMIT
8 BULK SAMPLE AT TRE OF DALLRIO OBSERVATION HATURAL WATEA
& SAMPLE NOT RECOVERED SILICA SAND WELL TP / CONTENT

PLASTIC LIMKT

FIGURE 3
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ALTON'GEOSCIENCE pRAJECT NO. 30_'1 03 DATE 01 fzglgo BORING NO
LOQ OF cueny_tobil Oil Corporation — B-3
LocATIoN 4280 Foothill Blvd., Oakl Sheet !
ll EXPLORATORY BORING [ 7 ., B. magle DHLLETQEW_ .
Fleld locallon of borinp: Oriing mathod Hollow-stem auger .
Hole Dia. LY

3

o

:

ouljl'; \\

4" perforated (0.020") pipe

Casing Inslafation Dala
tar sand 33-18', bentonite

32-20', #3 lones

=
Py | pellets 18-17'; cement seal to surface.
Ground Elev. ¢ Datum
. Waler Level | g5 72 20,28 |
Bow | PD E Y et L. Time 11:00 | 13:51
Counts | oV | % | § S i Date 1/29/90f 2/05/90
DESCRIPTION
_____ i 3" asphalt; 6 baserock
21 | cL :f/
| 25 ol B 1LTY CLAY: Black, moist, high plasticity.
4 - —
' B i Rppearance of fine to coarse grained sand; color
,4,8 50 G"F CL change to dark brown.
l == 3 | STITY CLAY: Mottled olive green/brown, moist,
l g moderate plasticity, stiff; gravels up to i".
10
j mE= SANDY CLAY: ist, 1 ] icit
0.13.11 40 ; cL : 3 . Brown, moist, low plasticity, very
' 12| stiff; gravels up to 3".
al 1 - %ﬁ?llla eIt auger out of gravels at 13’
l !'1 9 40 1&; /E_ILT':‘ TLAY: Tan, damp to moist, medium plasticity, stiff,
' |y / blue-gray staining along occasional rootlets.
e 18 / '
‘ 120 CL /
15,910 | ; Change to very molst, increase in 1" carbon granules.
| . - / e
- %
' 4:'9 15| _s0 |26 = / SANDY CLAY: Blue-gray to tan, moist, low plasticity, stiff.
100 /
l ___.,_._m_. = i / oloy ohange to 1ight gray.
56,9 o /
I : ? N /Tﬁp of 32"-33}" sample wet with sandy gravel stringers
7,10,14 32| | / wp to 2°.
) CL_
- - / SILTY CLAY: Mottled brown and gray, damp, medium
11 S[&7g]plasticity, very stiff.
| *I'Boring terminated at 333'. Free ground water encountered
- | at acoroximately 31°,




MOMITORING WELL CONSTRUCTION DETAIL

-— UILITY BOX

— LOCKIHG CAP <_ SUNFACE
T A AR ERE AT b Ln 3 I \\1 ——
-? D Q- N\

AN
27K N
///Q/ O —— ) e T:'-'-b---\
A7 BN a- E{l Al X
% BRI 1 PRI |
'5';7/7/;57/7 & g '-\.'\E\\‘i‘“\i**{\\ N\
g /’; '_ g % — A CONCRETE/BENTONIE
BLALIK CASIG 18 -4
0 SMIEVAL o) xd —| =+ |————rvccasme
8 - -
A -4
s
=— = BENIOHITE SEALHTERVAL
—— 7 now_18 10

—_—ty  _ pYCSCNEEN
' 0.020 inch SLOTS

e NUMBER 2 MONTENEY SAND INTERVAL
==_"" " 18 0, 10 32 It

[T
|

SeRrrrH CASITIG
HIIGRIVAL
20 1 10 32 1t

=

—_— _- w3

PROJECT: #30-103

: == == L BORING DIAMETER: 10 in,
T BORNG DEFTIE 3325 &
. SO _LA_J CASINGDIAMETER: 4 .
et s it CASING / SCREEN
Lottt i i e pEpur 32

ALTON GEOSCIENCE
1170 BURMETT AVE,, STES
COHCOHI), CA, 94520

|
I

PROJECT #30-103

~.nlE DAY § HOT 1O SCALF




. i ALTON GEOSCIENCE PROJECT ';%bi%gjf?.% DATEt_iﬁM_ 8ORING NO
Ol rporation B-4
CLIENT
A LOG OF e~ 4280 Foothill Blvd., Oakland |sneer _ 1
EXPLORATORY BORING B. Nagle “fayiand —
LOOGED BY— 2 ____ DRILLER of
Field locallon of boring: Diliing method HolTow-stem auger _
i Hote Dia. 10
N ﬁﬂ |:| Casing Instatation Date 4 _Perforated (0.020"} pipe
2 1 27-20';: #3 lonestar 27-1B%, bentonite pellets
b = 185-175; neat cement seal 174 to surface.
Ground Elev. *7¢% Datum
Water Level [17.07 16.32
ol 3| son
Bow | po | 2| m| Grow | LM Time 13:30 13:15
Counts [ GvA [} | § f o Sovbat | Dste  |1/30/90)2/05/90
DESCRIPTION
P T 4" asphalt, 6" baserock
: 7
7 SILTY CLAY: Dark brown, damp to moist, high plasticity,
4 stiff.
L 7.7 2 6; /GIL‘I‘Y CLAY: Mottled orange-brown, damp, low plasticity,
/ stiff; minor fine sand and angular gravels up to 1",
8_| —
/SANDY CLAY: Light brown, damp, medium plasticity, stiff;
0 occasional carbon granules,
sl | W
9 Driller felt increase in resistance at 133 feet.
| )
- -
4 L~ /CLAYE."I SAND: Brown, moist, medium dense; occasional fine to
_ / coarse grained gravels up to 1.
==
k,9,11| 25 i Driller felt smoother drilling at approximately 17',
18 /
e ¥V
4,5,13 A 4 - SANDY CLAY: Light brown, moist, low plasticity, stiff
bo /mm SAND: Light brown, wet, medium dense.
24 71— : .
Co SILTY CLAY: Mottled blue gray and brown, low plasticity,
ls, 9,14 75 26; /very stiff; minor very fine sand.
— L. I 1T / —iller necded more pressure to drill at 277
3,7,1d 70 -
CLAYEY SILT: Whiteish gray to tan, moist, low plasticity,
= :
T %v&ry stiff; some fine sand.
Sy
— ~NToring terminated at 293 feet.
Free ground water encountered at approximately 20 feet.




MONITORING WELL CONS IRUCTION DETAIL

-— UII1TY BOL

/—~— LOCKING CAP <' SURFACE
Py fasiasy~easiraiy Lerrerregyr— R
7 f . 7 Do \\
4;/ il i |
| //// e v W Y
A7 s N o |
;/ P D b'..,r > St
.A?‘/ SRR AI.'_RI ﬂ \
ML . p - ':"'W‘!J QAL
r 7 3 Ny L
%/// it 9 \\Q NN
{; .8 ﬂ. ~— S CONCRETEMENTONINE
BUANK CASING Arigg 8
0 Sn-uenvntzo T e —— PVGC CASING
. lo n. " -d
- 4
A A
I ca r! I s
l — =i BENTOMITE SEAL INTERVAL
et i 17.5 r 1o 18.51.
| o/ —=| = ————rvoscreen
L o 0.020 inch SLOTS
e I B NUMBER 3 MONTEREY SAHD RTERVAL
— = T 1
| SCREEN CASHG —— e 185 n 1o__28 N
M ENVAL =
" 200w w0_27_n | l— —|
! e e : MW 4
- PACJECT: #30-103
S o o BOMING OMETER: 10 in
AT e : BOMNG DEFTIE _22-3
B ,,.L__ ______ J castigouneTen: 4 i
AR el CASIIG/ SCREEN
R A R L DEPTL: 27 n
F —
ALTOH GEOSCIENCE
1170 BUIMIET] AVE, SIES
CONCONL , CA, 93520

-ote pavimG Sto” 10 scAte PROJECT #30-103




ALTON GEOSCIENCE
LOG OF EXPLORATORY
BORING

K

FIELD SKETCH OF BORING LOCATION

BORING NO.
PROJECT NO. 30-0248  DATE DRILLED 9/09/91 MW-S
CLIENT  BP Qil Co., Service Station No. 30-0248

) WELL NO.

LOCATION _ 4280 Foothill Bivd., Oakland, CA NS

LOGGED BY __B. Nagle APPROVED BY

Page 10t 1

DRILLING METHOD _C.M.E. 55, HSA HOLE DIAM.__ 10°

SAMPLER TYPE California Modified Split-Spoon Sampler

CASING DATA 4" diameter, Schedule 40 PVC, 18" blank, 15° glotted

DRILLER Scils Exploration

DEPTH TO WATER 18,08 18.55' 18.66'

DATE 10/03/91 10/15/91 12/16/91

TME - - -
COMMENTS

SILTY CLAY: dark brown, damp, moderate plasticity.

SILTY CLAY: dark brown with olive gray mottling, stiff;
occasional sand and gravel.

SANDY CLAY: olive green, damp, low plasticity.

GRAVELY SAND: ofive green, damp, medium dense.

SAND: olive green, damp, fine grained.
GRAVELY SAND: olive green, damp.

SILTY CLAY: light brown, damp, medium plasticity, stiff;
! olive green staining along occasional rootlets, minor fine
grained sand.

|sP :é;i,

GRAVELY SAND: olive gray 1o brown to gray, moist, medium
dense: hydrocarbon sheen.

— D S S G S T —————

CLAYEYSILT: tan, moist, stiff, with minor sands; blue-gray
staining along occasional rootlets at 25'.

SAME, firm.

(SEE SITE PLAN)

TOP OF CASING ELEVATION __36.55
= g
B

2883 £8
: o | Christy
Box
- 4
a, 4100 L1 . CL
' -6 | 4
*. sch. 40
. g | pPvc
. Casing =
9,16, 140 ] 18 S
-12
-14 SP
4,5,10 16
18 Mo
7.0,11[ 1] %
*- @ 18
d _22 sch. 40 : )
6 11,1 I Vo =
24 1 o020 | B
4,6,8 | T | S . ML
12,28 | |2 | Q%%
.32 | EndCap| %FI--
5812 | | a4 SME{!
- 36

GRAVELY SAND gray, wet, Ioose to medium dense;
abundant silty sand lenses.

SILTY SAND: light brown, moist, stiff to very stiff; occasional
wet sa ravel.

BORING TERMINATED AT 34.5 FEET BELOW GRADE.




ALTON GEOSCIENCE BORING NO.
PROJECTNO.  30-0248 _ DATE DRILLED_9/09

LOG OF EXPLORATORY —=—_ B s
CLIENT  BP Qil Co., Service Station No. 30-0248

BORING WELL NO.
LOCATION 4280 Feothill Bivd., Oakland, CA e
LOGGED BY _B.Nagle _ APPROVED BY Page 11

FIELD SKETCH OF BORING LOCATION

(SEE SITE PLAN) DRILLING METHOD _C.M.E. 55, HSA HOLE DIAM.__10°
SAMPLER TYPE Califomia Mcdified Split-Spoon Sampler

CASING DATA 4" diameter, Schedule 40 PVC, 20" blank, 15’ sictied

TOP OF CASING ELEVATION DRILLER  Soils Exploration
E € § DEPTH TO WATER 20.73' 21.20' 21.12"
LL § W | DATE 10/03/91 10/15/91 12/16/91
THHEEEI RS : : -
@ COMMENTS
- * A=nhalt 1® Boad Base and Pea Grave

-2
SILTY CLAY: dark brown, damp.
sl
23.4 # 6 4'h " SILTY CLAY: tan, damp, firm, some sand, occasional gravel.
= SGC.
- 8| PVC Abundant pea gravel at approximately 7 to 9 fest.

-2 SAND: brown, damp, loose, fine grained, no fines; with thin
-12 e gaybed e -
- HHE SILTY SAND: tan, mottied olive green, damp,: occasional
- 14 P gravels to 1/2".
2,9,10 i i
- 16 o . .
: y SILTY CLAY: ian, mottled olive green, damp, medium
-18 L / plasticity, stiff.
s.8,14[ T % 77 ~a CLAYEY SAND: tan, damp, medium dense, fine 10 coarse
.02 | & ! grained.
i sch, 40 /
PVGC
"24 | 0.020" %
4,8,12 & 55 Slot SAME: increase in sand content, bluish gray staining at
ﬁ- SC / 25.5'to 26"
5 %
a0 ?/ﬁ
713,18 | | % SILTY - CLAYEY SAND: light tan, moist, medium dense.
-32
a4 | Endoap| B ‘{% """""""""""""""""""""""""" 1
3 T ) jEi SILTY SAND: tan, wet, medium dense; with occasional
8, 17,20 | |. 36 | SM§ EF:I = gravel lenses.

38 BORING TERMINATED AT 36.5 FEET BELOW GRADE.




BORING NO.

ALTON GEOSCIENCE PROJECTNO.  30-0248  DATE DRILLED_9/09/91

LOG OF EXPLORATORY ' BP Oil Co., Service Station No. 30-0248 MW7

BORING A CLIENT 1 Co., Service Station 1o WELL NO.
LOGATION 4280 Foothil Blvd., Oakland, CA e
LOGGED BY _B.Nagle __ APPROVED BY bace 1 of 1

FIELD SKETCH OF BORING LOCATION e

| seesmEPLAN) DRILLING METHOD _C.M.E. 55, HSA HOLE DIAM,__ 12°

SAMPLER TYPE _ Continuous
CASING DATA 6 diameter, Schedule 40 PVC, 19.5 blank, 15 slotied
IDEIOEICASING ETEVA -_— DRILLER Solls Exploration

& DEPTH TOWATER | 14.83' 15.16' 15.21"
w E g E DATE 10/03/91 10/15/91 12/16/91
R ———
@ = 5 COMMENTS
| | - L -
-2 g:;'sw cL SILTY CLAY: dark brown, damp, medium plasticity.
.4 7 CLAYEY SAND: bluish gray, damp; occasional gravel up to
. e P 1" diameter.
ﬁ' 6 :;h 40 sc 555 SAME: brown to bluish gray, damp; abundant gravel,
MG Ao occasional silty clay lens.
Z Casing
*~ 10 5%
12 ¢ SILTY CLAY: mottled bluish gray - orange brown, damp,
m icity; lo :
14 sMEHE SILTY SAND: biuish gray 1o damp,
SILTY CLAY: moitled bluish gray - orange brown, damp,
-16 / medium plasticity; stitf.
: 18 - / SAME: mottled bluish gray - orange brown, damp,
m % medium plasticity; stiff.
) 20 B |ct / SANDY CLAY: mottied bluish gray - olive green, damp, medium
=l ~-1TB / plasticity, very stiff.
S = / A4 SILTY GLAY: brown, damp, medium plasticity, very stifi.
24 | o020 | H | /’; SANDY CLAY: olive green, wet, low plasticity.
o | S | B |sck CLAYEY SAND: brown, wel, medium dense.
- SANDY CLAY: tan, moist 1o wet, low plasticity.
-28 -
. CLAYEY SAND: 1an, wel, medium dense; some orange
=l 30 brown mottling.
- 32 . SANDY CLAY: tan, moist to wet, low plasticity, stiff; increasing
] 34 End Cap} sand at 34', ciay fractions along horizontal planes.

- 36 BORING TERMINATED AT 34.5 FEET BELOW GRADE.




BORING NQ.
fégogF%?(gfgl!:lEANr%%Y PROJECT NO. 30-0248  DATE DRILLED 9/11/91 MW-BNO
CLIENT  BP Qll Co., Service Station No. 30-0248
BORING : WELL NO.
‘ LOCATION __ 4280 Focthill Bivd., Oakland, CA
MW-8
LOGGED BY __B. Nagle APPROVED BY Page 1 of 1
FIELD SKETCH OF BORING LOCATION =
| {SEE SITE PLAN} DRILLING METHOD __G.M.E. 55, HSA HOLE DIAM.___8"
SAMPLER TYPE  Califonia Modified Split-Spoon Sampler
CASING DATA ___ 2" diameter, Scheduls 40 PVC. 19’ blank, 13" slotted
TOP OF CASING ELEVATION DRILLER Soils Exploration
E _g DEPTH TO WATER 2237 22.70 22.47T
Sluw E g W | DATE 10/03/91 1071591 12/16/91
tHHHEB R —
2R38|%| & 23 S| & COMMENTS
= ._ 3" Asphalt, 4* Concrete, 12" Road Base and Pea Gravel
- 2
. / SILTY CLAY: dark brown, damp, mederate plasticity.
- 4
W21l 6 SANDY CLAY: mottied light - dark brown, moist, iow
b plasticity, soft; abundant coarse grained sand.
- 8
1,3,5 10
e m SAME: light brown, moist, firm; fine grained sand.
-12
-14
s.0.9 [T :
- = SILTY CLAY: brown, damp, low plasticity, stiff; abundant
.18 = coarse grained sand.
' A A Y T A ———
n,7,0 [T % = . ‘
2|l 1B cL / v SILTY CLAY: brown, wet, medium plasticity, stiff; abundant
; sch. 401 H = coarse grained sand.
i} 24 PVC i — /
oo20" | B |- / ----------------------------------------
- Slat —
6,10, 11 .26 = % CLAYEY SAND: light brown, wet, medium dense.
-28 _j = i B s RS
- End caE o
-30 / SILTY CLAY: light brown, damp, medium plasticity, stiff;
57.9 . occasional coarse grained sand and black rootlets.
-39 )
- BORING TERMINATED AT 31.5 FEET BELOW GRADE.
-34
-36
-38




ALTON GEOSCIENCE
LOG OF EXPLORATORY
BORING

BORMNG NO.

(SEE SITE PLAN)

TOP OF CASING ELEVATION

FELD SKETCH OF BORING LOCATION

CASING DATA

PROJECT NO. 30-0248 DATE DRILLED_8/11/91 MW-9
CLIENT  BP Qil Co., Service Station No. 30-0248 WELL NO.
LOCATION 4280 Foothill Bivd., Oakland, CA MW-9
LOGGED BY __B. Nagle APPROVED BY
Page 1 of 1
DRILLING METHOD __ C.M.E. 55, HSA HOLE DIAM._¢8"

SAMPLER TYPE __Caiifornia Modified Split-Spoon Sampler

2" diameter, Schedule 40 PVC, 20’ blank, 10’ slotted

DRILLER Solls Exploration

Construction

{per 1/2 foot)
SAMPLE
DEPTH (FT)

BLOW
COUNTS

-2 Christy
I Box
- 4
2,24 -8l =
B sch. 4
. g | FVC

9, 18, 14*: L

DEPTH TO WATER 1412 14.27° 14,18’
W | _DATE 10/03/81 10/15/91 12/16/91
5 | e - - 5

£ COMMENTS

3" Asphalt, 8" Concrete, 12" Road Base and Pea Gravel

oL

AT

SILTY CLAY: dark brown, damp, high plasticity, firm.

SANDY CLAY :dark brown, damp, firm, soft; fine to coarse
grained sand.

SANDY GRAVEL. olive green to brown, damp, medium dense;
with clay matrix.

SANDY CLAY: brown, damp, stiff, with abundant gravel.
No gravels at 16".

SAME: very stiff occasional carbonacious gravels.

SAME: stiff, with orangish brown mottling, 54 ™VKAR g

SILTY CLAY: brown, damp, medium plasticity, very stiff;
minor fine to coarse grained sand.

-12
-14
3,7.11 | :16
'18 ;
410,14 I :20
L 2' "f o E
N < sch. 40 | .
"2 ooz | B
4,6,10 - 28 Siot
-28
. EndCap| B
.aﬂ =
5,12, 13| | |. _,
-32
- 34
-36

BORING TERMINATED AT 31.5 FEET BELOW GRADE.




LEGEND TO BORING LOGS PROJECT NO. 30-0248
BP Service Statlon, No. 11109
4280 Foothill Road, Oakland, CA

I GEOLOGIC LEGEND:

. s 'T..: GW  Woell-graded gravels, gravel-sand mixtures, little or no fines
LJ
=
GRAVELS g ;. =® GP Poorly-graded gravels, gravel-sand mixtures
@ | more than 172 of - o
| 8 :o:;se 4";::;:?9“ Sitty gravels, gravel-sand-sit mixtures
=]
% Clayey gravels, gravel-sand-clay mixtures
|;<: Well-graded sands, gravelly sands, little or no fines
L]
"'m" iﬁ:ﬂﬁan 112 of Poorly-graded sands, gravelly sands, little or no fines
% coarse fraction
I 8 < No. 4 Sleve Sty sands, sand-silt mixtures
Clayey sands, sand-clay mixtures

inorganic siltts and very fine sands, rock flour, sitty or clayey
EIILTIS :NR CI£YS fine sands or clayey sits with slight plasticity

1 2 fuic) fmét < y CL Inorganic clays of low fo medium plasticity, gavely clays,

8 % sandy clays, sitty dlays, lean clays

o 111l Ol Organic sits and organic siy clays of fow plasticity

z

< MH Inorganic silts, micaceous or dialomaceous fine sand or
| - silty solls

A SILTS AND CLAYS 2

w Liquid limit > 50 CH Inorganic clays of high plasticity, fat clays

=
I = é OH Organic clays of medium to high plasticity, organic silts

HIGHLY ORGANIC SOILS PE Peat, humus, swamp soiis with high organic contents
| SYMBOL LEGEND:
Portland Cement Bl Sample saved for possible analysis
|
#3 Lonestar Sand W Stabilized water lovel
| Eﬁ Bantonite Pellets ¥ Ground water level ancountered during drilling
I Driven Interval

I Sample recovery

ALTON GEOSCIENCE
1000 Butnett Ave., Ste. 140
Concord, Callfornla




. m ALTOM GEOSCIENCE FROJECT r;gh,i_iﬂ___ﬁla ometi_[ﬂm_ BORING NO
‘ LOG OF CLIENT rporation B-4
4280 roothill Blvd., Oakland
LOCATION . Shast
' EXPLORATORY BORING R T LT Bayland | .,
Field locallon of boring: Be Mg fethsd, _POLL0W-Stem auger _
][ L — Hate D1a. _10
' 3 ﬁﬂ D Caslng Instaftation Data 4" perforated (0.020") pipe
E l 27-20'; #3 lonestar 27-18%, bentonite pellets
. = 185-174; neat cement seal 173 to surface.
l Ground Elev. 74 Datum
Waler Level 17,07 16,32
3
' sow | oo E 2| o | Lire- Time 13:30 13:15
Counts | ova | 8| | Smist| Symea | Date  [1/30/90)2/05/90
. DESCRIPTION
l g 4" asphalt, 6" baserock
2
SILTY ClAY: Dark brown, damp to moist, high plasticity,
l 4 stiff.
] P
b.7.7 20 6_* TILTY CLAY: Mottled orange-brown, damp, low plasticity,
l __ stiff; minor fine sand and angular gravels up to 3".
8 =
' SANDY CLAY: Light brown, damp, medium plasticity, stiff;
ho b1 occasional carbon granules.
3,5,7 | 40 oty
| Driller felt increase in resistance at 133 feet.
-~ —
h 4 o CIAYEY SAND: Brown, moist, medium dense; occasional fine to
- - Coarse grained gravels up to g'.
-
b,9,11 25 e Driller felt smoother drilling at approximately 17°.
e 7
|
4,5,13 h 4 e /] SANDY CLAY: Light brown, moist, low plasticity, stiff
b9 / CLAYEY SAND: Light brown, wet, medium dense.
~L0 N I N _ ——
= SILTY CLAY: Mottled blue gray and brown, low plasticity,
Is.,9,134 75 EE‘P / very stiff; minor very fine sand.
« B o= / riller nceded more pressure to drill at 2?‘_
—
3,7,14 70
CLAYEY SILT: Whiteish gray to tan, moist, low plasticity,
s >~ . %very stiff; some fine sand.
oy
Yoring terminated at 293 feet.
Free ground water encountered at approximately 20 feet.




e e

' MOMITORING WELL CONS IRUCTION DETAIL

- UILITY BOX
— LOCKING CAP /—— SUNTACE
v 2 . s 2k saaa=aat~ i diaaianid * R AR .
//;/// _'F S{EJRN \‘\Q‘
)b SR
aIN - - o
7 e SN | [N ¢
AN % 0 G A N
//?- 777 s B 3 \v{\w—‘i\
//éy/ q' ".q;Q\ NNy
‘f:( 8 & N CONCRE1E/BENTOIIE
BLAHK CASIHG 1N - L(
ITERVAL i b —— PVC CASING
05 20 qp | -d s
5 A
3 A
——— EE DENTOHITE SEAL INTERVAL
= 77,5 n to_18.51n

_ — PVCSCREEN
0020 inch SLOTS

ll
|
'r

C  HUMBERAMONUIEREY SAND MTERVAL
- 184 n 1o__28 N

SCICENE CASING
1 EMVAL
20 . o 27 &

TR

o] LET w4
zermles PROJECT; #30-103
e pONHG DIAMETER: __10_in
[T BONHG DEFTH: _29:2 ¢
P J CASHIGDIAVETER: 3 _in.
R e M CASING 7 SCREEN
RO T RN S R DEPHI: 27 n
ALTON GEOSCIENCE
1170 BUNNET Y AVE,SIES
-1 DRAVTKE $HOT 10 SCALF PROJECT #30-103 CONCORI3 , CA. 94520




BORING NO.J
ALTON GEOSCIENCE PROJECT NO. 30-0248  DATE DRILLED_9/09/91
LOG OF EXPLORATORY I . . MW-5
CLIENT  BP Oil Co., Service Station No. 30-0248
BORING WELL NO.
‘ LOCATION _ 4280 Foothill Bivd., Oakland, CA
MW-5
LOGGED BY __B. Nagle APPROVED BY Page 1 of 1
FIELD SKETCH OF BORING LOCATION =
(SEE SITE PLAN) DRILLING METHOD _C.M.E. 55, HSA HOLE DIAM.,
SAMPLER TYPE _ California Modified Spiit-Spoon Sampler
CASING DATA 4" diamster, Schedule 40 PVC, 18" blank, 15 siotted
TOP OF CASING ELEVATION __36.55 DRILLER Soils Exploration
g = DEPTH TO WATER 18.08" 18.55' 18.66'
A E E § W | DATE 10/03/91 10/15/91 12/16/91
HHIRIE RS : : '
g g 3 = COMMENTS
: 2 | Christy
i Box SILTY CLAY: dark brown, damp, moderate plasticity.
- 4
| SILTY CLAY: dark brown with olive gray mottling, stiff,
3, 4,10 & 6| & CL occasional sand and gravel.
Cé :»%40 SANDY CLAY: olive green, damp, low piasticity.
- caSing — o T T — = —— = —— ———
S -10 spiis GRAVELY SAND: olive green damp, medium dense.
1 ‘}-I- B2
e Wlii] ___SAND:olive green damp, fine grained. | ______ -
14 sl T
= L GRAVELY SAND: olive green, damp.
4,510 e
~ £ SILTY CLAY: light brown, damp, medium plasticity, stiff,
.18 1L lcL ! olive green staining along occasional rootlets, minor fine
i - grained sand.
700 [T % Py GRAVELY SAND: oiive gray 1o brown (0 gray, moist, medium
o | ¢ T H [+ dense: hydrocarbon shaen.
: ;’;‘1“040 8 CLAYEYSILT: tan, moist, stiff, with minor sands; blue-gray
611,74 | |-24 | 5020 - staining along occasional rootlets at 25"
4,68 [ 1] . | Se "
*- 26 SAME, firm.
4,12,25 :23 (sckZZ ZMWMM——
T - 30 B Sp dﬁf GRAVELY SAND: gray, wet, loose to medium dense;
“ap |Endcep| B L4552 ____dbundantsity sandlenses. o]
. , SILTY SAND: light brown, moist, stiff to very stiff; occasional
5,812 SM
e S -34 ] wet sandy gravel.
- 36 BORING TERMINATED AT 34.5 FEET BELOW GRADE.




ALTON GEOSCIENCE
LOG OF EXPLORATORY
BORING

ps:

FIELD SKETCH OF BORING LOCATION

BORING NO.
PROJECT NO. 30-0248 DATE ORILLED_9/09/91 MW-7
CLIENT BP Qil Co., Service Station No. 30-0248 WELL NO.
LOCATION 4280 Foothill Blvd., Oakland, CA MW7
LOGGED BY __B. Nagle APPROVED BY
Page 1 of 1
DRILLING METHOD _C.M.E. 55, HSA HOLE DIAM._ 12°

SAMPLER TYPE _ Continuous
CASING DATA 6" diameter, Schedule 40 PVC, 19.5 biank, 15 siotted

DRILLER ___ Soils Exploration

DEFTH TO WATER 14.93° 15.16' 16.21'

DATE 10/03/91 10/15/91 12/16/91

-— - -

uscs

COMMENTS

_3" Asphatt, 6 Road Base

SILTY CLAY: dark brown, damp, medium plasticity.

=
:
CLA

CLAYEY SAND: bluish gray, damp; occasional grave! up to
1" diameter.

SAME: brown to bluish gray, damp; abundant gravel,
occasional sity clay lens.

l
é

SMY:

SILTY CLAY: motiled biuish gray - orange brown, damp,
medium plasticity; stained along rootiets,

SILTY SAND: bluish gray to brown, da

SILTY CLAY: mottled bluish gray - orange brown, damp,
medium plasticity; siitf.

SAME: motiled bluish gray - orange brown, damp,
medium plasticily; stiff.

SANDY CLAY: mottled bluish gray - olive green, damp, medium
plasticity, very stiff.

SILTY CLAY: brown, damp, medium plasticity, very stiff.
SANDY CLAY: olive green, wet, low plasticity.

CLAYEY SAND: brown, wet, medium dense.

SANDY CLAY: tan, moist 10 wet, low plasticity.

1[0
7

CLAYEY SAND: tan, wet, medium dense; some orange
brown motiling.

SANDY CLAY: tan, moist to wet, low plasticity, stiff; increasing
sand at 34", clay fractions along horizonial planes.

(SEE SITE PLAN)
TOP OF CASING ELEVATION
S
J E| 3
& g =
- S s
sl 8 28
- -
-2 Christy
2 Box
- 4
~
- o | &
. sch. 40
-8 PVC
. Casling
F. 10
-12
nft
- 16
-18
s
. .
.92 | B ;
L sch, 40 |
PVC i
- 24 | 5.020°
c Siot
-26
28
#-ﬂﬂ
-32
" End C
.34 e
-36

BORING TERMINATED AT 34.5 FEET BELOW GRADE.






