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EXECUTIVE SUMMARY

1. Subsurface conditions are typical of the near surface alluvial deposits in the East Bay; ground
water was encountered at approximately 15 foot depth.

2. In the area of the former 7,000 gallon tank, the southward extent of previously affected soils
appears to be limited to no further than about 30 feet south of location MW-A2 and this at
concentrations that are at or below guiding action levels for soils.

3. Hydrocarbons analyses results on the soil samples from MW-4 indicate that this area has been
affected by gasocline-type product; concentrations of compounds in sampies from borings MW-5
and MW-6 are considered to be below RWQCB-recommended action levels for soils.

4, Ground water flow direction is southwest at a gradient of about 1%.
5. Floating product was detected in ground water monitoring well MW-4.
6. Dissolved hydrocarbon constituents were not detected in the ground water samples from the

monitoring wells MW-5 and MW-8.

7. The latest quarterly ground water monitoring resuits for weils MW-A1 through MW.A3 continue the
trend for decreasing concentrations in general and with only TPH-G and benzene concentrations
in wells MW-A1 and MW-A2, exceeding DOHS's drinking water action levels.

8. The compounds detected in MW-A1 and MW-A2 do not appear to be associated with the free
product in MW-4.
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1, INTRODUCTION

This report describes the supplementary subsurface investigation (SSI) of Aratex's former laundry facility
in north-central Oakland. This investigation was required by Alameda County Health Care Services
Agency {AC-HCSA), which is the local enforcement agency governing underground storage tanks and
their effect(s) on ground water. The AC-HCSA appraises the San Francisco office of the Regional Water
Quality Control Board (RWQCB) of site activities, AC-HCSA’s reasons for requesting the SS1 are detailed
in their letter dated 17 August 1983 (Appendix A).

RMT,Inc (RMT) was retained by Aratex Services, Inc of Schaumburg, Iinois (ARATEX) to complete the
supplementary subsurface investigation required by the August 1989 letter. RMT has also been
performing the quarterly ground water monitoring of the three existing site wells requested in AC-HCSA's
letter of May 8, 1989 (Appendix A). The quarterly ground water monitoring has been on going for the past
year. The latest ground water monitoring report is included in Appendix B for reference,

1.1 Historical Backqround

Servisco previously operated from the leased facility at 958-28" Street in Qakland, California (Figure 1).
ARATEX acquired Servisco in 1986, Industrial laundering and vehicle maintenance operations continued
at this facility until it was vacated in 1988. As part of ARATEX vacating the leased site, three underground
storage tanks (UST) were closed permanently by removal. Permanent closure of the two gasaiine and
one diesel fuel tanks is documented in the International Technology Corporation (IT Corp.) report dated
July 5, 1988. Additional site data is included in the Ground Water Monitoring Well Instailation report (IT
Corp.; March 29, 1989). Closure of the tanks was observed by Mary Joe Mier of the Alameda County
Health, Department of Hazardous Materials Division,

Figure 2 depicts the approximate locations of the removed tanks. Table 1 summarizes the results of
subgrade soil sampling performed during tank closure. The scil samples were obtained from the natural
soils underlying the tanks following tank removal, Additional tank closure data obtained from the tank
closure and post-closure reports (IT Corp., July 1988 and IT Corp., March 1989) are summarized below.

500 Gallon Fuel Qil (#2 Diesel) Tank

Two subgrade samples were tested for high boiling point hydrocarbons (diesel range or TPH-D), TPH-G,
and BTX&E. Oniy *98 ppm" of TPH-D was detected in the one sample obtained from the east end of the
tank excavation. The excavation in that area was extended down to about 15 feet and approximately 5
to 7 yards of soil removed. Following review of the tank closure data, the AC-HCSA required testing of
a sample from two feet beneath the overexcavation (IT Corp.; March 29, 1989). A confirmation sample
was obtained from a depth of 16.5 feet to 17.0 feet and analyzed for TPH-D and BTX&E. Cnly benzene
was detected in the confirmation sample. The benzene concentration was 0.08 ppm. No further action
was required by AC-HCSA for this area.

North - 1000 Gallon Gasoline Tank

A sample of the soil subgrade was obtained from each end of the tank during the initial tank removal.
Both samples were tested for low boiling point hydrocarbons (gascline range or TPH-G) and benzene,
toluene, xylenes, and ethyl benzene (BTX&E). None were detected in either sample. No additional
investigation of this area was required by AC-HCSA foilowing their review of the closure documentation.

zb:166005rv.rpt:ARA_SERVISCO_SSI 1 Rev 310 8/03/90
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TABLE 1

TANK CLOSURE!

SUBGRADE SOIL SAMPLES HYDROCARBON ANALYSES?

Low Boiling High Boiling Ethyl Benzene
Sample No. Sample Location and Description Hydrocarbons Hydrocarbons Benzene Toluene and Xylenes
§B-05-201-05 West £nd of 500 Gallon Fuel Oil Tank N.A. None Detected N.A. N.A. N.A.
$B-05-201-06 East End of 500 Gallon Fuel Oil Tank N.A. 98 PPM N.A. N.A. NA,

“ $B-05-201-01 West End of 1,000 Gallon Tank N.D. N.A. Nene Detected Neone Detected None Detected
$B-05-201-02 East End of 1,000 Gallon Tank None Detected N.A, None Detected None Detected None Detected |
SB-05-201-03 South End of 7,000 Gallon Tank None Detected N.A. 0.10 PPM None Detected None Detected
SB-05-201-04 North End of 7,000 Gallon Tank None Detected NA. 0.28 PPM None Detected None Detectad
8B-05-274-01 South Wall of 7,000 Gallon Excavation 90 PPM NA. 0.76 PPM 4.1 PPM 12.0 PPM
£B-05-275-02 North Wall of 7,000 Gallon Excavation None Detected N.A. None Detected None Detected None Detected
§B-05-274-03 Woest Wall of 7,000 Gallon Excavation 530 PPM N.A, 4.8 PPM 21.0 PPM 53.0 PPM
SB-05-274-04 East Wall of 7,000 Gallon Excavation 5 PPM N.A. 1.7 PPM None Detected None Detected

NOTES:

L s e

zb:166005rv.rpt:ARA_SERVISCO_SS|

Excerpted from Underground Storage Tank Permanent Closure Beport by IT Corp. dated July 5, 1988.
See Figure 2 for approximate tank locations.
Sampling depths not indicated.

N.D. = not detected.

N.A. = not analyzed.
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East - 7000 Gallon Gasoline Tank

Two subgrade samples were taken from each end of the tank and one from each of the tank sidewalls.
As shown on Table 1, TPH-G or BTX&E compounds were detected in each of the six samples. The
excavation was extended down to 14 feet and an estimated 30 to 40 cubic yards of "contaminated soil*
removed. The excavation was backfilled with imported pea gravel. The AC-HCSA required additional
investigation of this area to determine if any contaminants remained in the surrounding soil and if ground
water had been affected (IT Corp.; March 29, 1989). Three additional borings were drilled in the
immediate area of the tank and completed as ground water monitoring wells. Both soil and ground water
sample were analyzed for TPH-G and BTX&E.

Detailed descriptions and results of the post-closure investigation are presented in the March 29, 1989
report by IT Corp. Both TPH-G and BTX&E were detected in the soil samples from all three borings.
BTX&E at concentrations greater than published action levels were also detected in the ground water
samples. As a result of those findings and at the request of AC-HCSA, the three ground water wells have
been monitored quarterly for the past year, The latest ground water monitoring report is included in
Appendix B.

1.2 Purpogse and Scope

This supplementary investigation is in response to the AC-HCSA letter of August 17, 19839 (Appendix A).
The purposes of the S8l is to assess (1) the extent of the affected soils around the East tank’s former
location, (2) the lateral extent of affected ground water (plume}, and (3) a better definition of the ground
water gradient. These three primary objectives were achieved by drilling and sampling at six locations
in the general area of the tank's former location. Three of these new borings were completed as ground
water monitoring wells. The other three borings were terminated at ground water and grouted at
completion. The drilling, sampling, laboratory analyses, and interpretation of the results are presented
in the balance of this report.

zb:166005rv.rpt:ARA_SERVISCO_SSI 5 Rev 310 8/03/90
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2, SITE LOCATION AND SETTING

2.1 Geology

The former Servisco site is in western Alameda County, Cakland, California; its street address is 958 28th
Street, Oakland, California. Generally, the site area is an older section of the city and zoned for mixed
use. Smail commercial and industrial facilities are interspersed throughout the area, which is
predominantly residential. There is a public school on the south side of 28" Street. There is a meat
packing facility, which doesn't appear to be operationai, on the east side of Myrtle Street. Site elevation
is estimated to be about 20 feet above mean sea level from the U.8.G.S. Oakland West Quadrangle (7.5
minute series). Topography of the site and vicinity grades toward San Francisco Bay at approximately
0.5%.

Local geology is described in the U.8.G.S. report Areal and Engineering Geology Of The Oakland West
Quadranagie, California by Dorothy H. Radbruch (Map i-239). The site area is mapped as Pleistocene-aged
Temascal Formation. The formation is characterized as "interfingering layers of moderate yellowish-brown
clayey gravel, sandy silty, clay, and various clay-silt-sand mixtures.* A gravel layer is at the base where
the formation is exposed. Further, *In some places the gravel grades upward into sand and then clay
within a few feet...several similar sequences of gravel grading upward into clay may overlie the first
sequence.” The various layers are characterized as irregularly shaped, discontinuous, and interfingered.
The surficial 2 to 4 feet are typically, dark clayey soil. The Temascal formation is estimated to be about
5 feet thick along the bank of the Bay and up to 25 feet thick at its eastern boundary along Temascal
Creek,

The underlying Alameda Formation is several hundred feet thick and sedimentary in origin. its lithology
is described in the above reference:

*Upper exposed part is clay, sandy, silty, with few pebbles...Olive gray to moderate-yellowish,
Consolidation increases with depth, except that the upper portion has been preconsolidated...in
places an old soii is exposed at the top of the formation. Overlain by Temascal formation, Merrit
sand, or bay mud."*

Hickenbottom and Muir {June, 1988} located the site in an area that has been mapped as Quartenary
aged Older Alluvium of the Pleistocene Epoch. These deposits are characterized as *layers of poorly
consalidated to unconsolidated clay, sift, sand and gravel.”

2.3 Hydrogeoioqy

The site is located in the East Bay Plain Area of Alameda County. Ground water within the East Bay Plain
is not used for domestic water supply and occurs under both confined and unconfined conditions.
Recharge to the reservoir occurs as infiltration from rain and stream and subsurface inflow from adjacent
areas. Hickenbottom and Muir (June 1988) indicate the land use for the site area as being commercial
with nearby areas being residential. Furthermore, the frequency of ground water wells in this area is less
than five per square mile. They identified less than a dozen ground water wells within a mile radius of
the site. Additionally, their study noted a fuel leak site at the intersection of San Pablo Avenue with
Interstate 580, which is several blocks north [and upgradient] of the former Servisco site.

Based on the logs developed from drifling and sampling at the site, lithology of the site appears to be
more consistent with Radbruch's geologic description for the Temascal Formation. The mapping
corresponds to Hickenbottom and Muir's Merrit Sand. The Merrit Sand is not considered a primary source
of ground water (Hickenbottom and Muir, June 1988).

zb:166005rv.rpt:ARA_SERVISCO_SSI 6 Rev 310 8/03/90
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3. FIELD INVESTIGATION

Drilling, soil sampling, monitoring, well construction, ground water sampling, and environmental protocols
followed the procedures outlined in RMT's project proposal, which was submitted to AC-HCSA prior to
initiating the supplementary investigation. Field work for this SS| was performed under the direction of
a California-registered Civil Engineer. Field work and related activities are discussed below. Monitoring
well and ground water related activities are discussed in Section 4. Appendix C is the Health and Safety
Plan prepared for RMT’s work on site work. Field and laboratory analyses are discussed in Section 5.

3.1 Locaticns

Monitoring wells MW-A1 through MW-A3 are, as shown on Figure 3, located within 50 feet of the subject
area (former location of the 7,000 gallon tank). Based on the ground water gradient calculated during
previous quarterly ground water monitoring of the three existing wells, the three new wells were located
as follows:

. MW.4 directly upgradient to subject area,
. MW.-5 directly downgradient to subject area, and
. MW.& off-gradient to the subject area.

All six ground water monitoring wells and the three soil borings were located in the field relative to existing
site features. Horizontal location was by tape measurements off existing structural features. Top of well
casings (TOC) elevations were determined by differential leveling with an automatic fevel. TOC elevations
were based on an arbitrary site datum of about 15 feet established during earlier investigation. The site
datum was first determined from the three previously existing wells. Then it was carried through to
determine the TOC elevations for the three new wells. An on-site reference which is noted on Figure 3
was established for future use. Al TOC measurement points were marked for future ground water
measurements.

3.2 Drilling

Drilling began on March 5,1990 and was completed the following day. Subsurface conditions in the area
around the East tani’s former location were investigated by six borings. Boring locations, including
existing ground water monitoring wells, are depicted on Figure 3. Driling was by truck-mounted, hollow
stem auger; soils sampling and well construction was through the auger string. Field equipment
inspection and decontamination procedures are described in Appendix D.

3.2.1 Vadose Zone Borings

Three shailow (vadose zone) soil borings were drilled south of the known contaminated area to determine
the southward extent of the affected area. These borings, SB-1 through SB-3 on Figure 3, were Jocated
south of MW-A2 at approximately 10 foot increments. All three were completed at a depth of about 15
feet and backfilled with grout at completion. Completion depths were based on the depth to ground water
estimates from the three nearby site wells and field observations made during borings advancement.
Although only borings $SB-1 and SB-2 were planned criginally, a third boring was added in the field.
Boring SB-3 was drilled, based on the field monitoring readings recorded for soil samples from SB-1 and
S$B-2 and a review of this data with ARATEX.

2b:166005rv.rpt:ARA_SERVISCO_SSI 7 Rev 310 8/03/90
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3.2.2 Ground Water Monitoring Wells

Borings MW-4 through MW-6 extended down to approximately 30-foot depth and were completed as
ground water monitoring weils. Completion depths were based on the depth at which ground water was
encountered and obtaining a wetted-screen length of at least 10 feet.

3.3 Sampling

All six boring were sampled at not less than S-foot intervais during advancement. The purposes of the
sampling were: (1) scil classification and lithologic interpretation, (2) testing materials for filter pack and
well design, (3) field monitoring, and (4) laboratory hydrocarbon analyses. Typically, samples were
obtained through the stem of the augers by Medified California spiit spoon sampler. A *Standard® split
sampler was used at intervals where only lithologic samples were desired. Over each 18-inch sampling
interval, the sampler was driven by a 140-pound hammer [tube-type] falling approximately 30 inches; the
hammer was actuated via rope operated cat head, Sampling equipment decontamination procedures
are described in Appendix D.

Three, 6-inch long brass liners were used with both samplers to obtain compaesitionally "undisturbed®
samples. Of the three liners within the sampler barrel, the uppermost is referred to as #1 and the bottom-
most [closest to the "shoe] as #3, Distinction between the various 6-inch increments is important where
a strata break was encountered and or sample recoveries were less than the drive distance. Generally,
sample #1 and the sail within the "shoe" were used for classification purposes, sample #2 was used for
field monitoring, and sample #3 preserved for laboratory hydrocarbons analyses.

3.3.1 Soll Classification/Lithclogy

Typically, a representative lithoclogy sample was retained from each sampling interval (#1 or "shoe").
Samples were retained in a clear container for future evaluation and review. RMT’s field engineer logged
the recovered soils according to the Unified Soil Classification System (USCS). All the retained lithologic
samples were reviewed by RMT's geotechnical engineer and field descriptions modified where
appropriate. Descriptions of the soils encountered, sampling intervals, sample recoveries, penetration
resistance measurements, monitoring measurements, and general drilling observations are presented
an the Geologic Logs contained in Appendix E,

3.3.2 Chemical Analyses

The bottom-most and full sample liner [typically #3 or #2] was preserved for laboratory hydrocarbons
analyses. Both ends of the soil filled liner were trimmed flush, covered with aluminum foil, capped with
tightly-fitting [plastic] end caps, and then sealed with either electric or duct tape. After labeling, the
samples were individually sealed in zip lock bags and packed in an ice-filled cooler (sample shuttle), All
retained samples destined for laboratory testing were logged onto Chain of Custody forms and defivered
to the laboratory by courier.

3.3.3 Field Monitoring

Field monitoring for volatile organic compound (VOC) emissions was performed on a representative
sample from each sampling interval. Generally, sample #2 was used for field monitoring purposes. n
no instance was the laboratory sample used for field VOC monitoring. The sample was prepared by first
sealing the bottom of the liner as noted above, creating an approximately 1/2-inch cavity in the soils at
the other end, covering with aluminum foil, securing the foil with tape, and allowing time for equilibration.
Field monitoring results are discussed in Section 5.1.

zb:166005rv.rpt:ARA_SERVISCO_SSI 9 Rev 310 8/03/90




An HNU Systems, Inc., Model PI-101 Photo lonization Detector (PID) was used for the VOC emissions
monitoring. PID readings were used for field screening of the sampled intervals as a qualitative measure
of hydrocarbon concentrations. Readings are noted on the Geologic Logs and are in parts per million
(ppm) relative to head space air volume. Recorded readings are the maximums for each sample
surveyed. The Model P1-101 was equipped with a 10 electron-voit lamp, At least 15 minutes was allowed
for equilibration to occur in the sample headspace before making readings.

3.3.4 Well Design
Soil samples for well design were obtained from below-ground water sampling intervals. These samples

were sealed in clear containers and retained for index properties testing by RMT’s soils iaboratory, Weil
design is discussed in Section 4.1,

3.4 Subsurface Stratigraphy

Figures 5 through 7 depict subsurface conditions along the three sections indicated on Figure 4. The
variation in stratigraphy evident on the three sections is attributed to the nature of alluviai deposition.
Generally, fine-grained and cohesive soils overly one or more layers that grade coarser with depth,
Projection of stratigraphy between the boring locations is left to the reader's interpretation.

3.5 Wastes Containment and Disposal

All drilling cuttings were drummed in U.S Department of Transportation approved drums (17H). Each
drum was sealed and then labeled with date generated, location, depth interval, and wetted condition of
the cuttings, The drums were stored in secured areas of the site pending analytical results for disposal.

The drummed [soil cuttings and ground water] wastes were removed from the site for recycling by Romic
Chemical Corporation of East Palo Alto, California. The majority of drummed wastes were removed on
April 30, 1990; drummed soil cuttings from MW-6 and previously generated sludge were removed from
the south storage yard on May 16, 1990. All the drums were picked up by Romic and transported by
them under manifest (Appendix F).

zb:166005rv.rpt:ARA_SERVISCO_SSI 10 Rev 310 8/03/90
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4. GROUND WATER MONITORING WELLS

The three approximately 30-foot deep borings were completed as ground water monitoring wells. The
two primary reasons for these locations were: (1) evaluate the extent of the affected ground water plume
attributed to the East tank’s former location and (2) suppiement existing site hydrogeologic data. Weill
completion/construction diagrams are included in Appendix G along with the well construction permits.

4.1 Well Design

The three ground water monitoring welis were designed as required by the RWQCB using current-practice
procedures to minimize the infiitration of fines and maximize flow rates. A detailed description of filter
pack and well screen sizing design, including laboratory patticle size distributions, are presented in
Appendix H. Because of the observed heterogeneity in subgrade soils over the proposed screened
length, a "# 1C* monterey sand was used for the well screen filter pack. Table 2 summarizes the filter
pack and well screen sizes for all six site welis.

4.2 Well Construction

The wells were constructed by the drilling subcontractor, through the hollow stem augers. After centering
the assembled well casing, the annular space was filled with the materials indicated on the Well
Construction diagrams of Appendix G. Construction proceeded in small increments to prevent binding
of the backfill materials with the well casing during auger extraction. Monitoring weil construction was
observed by RMT's engineer,

Monitoring wells MW-5 and MW-6 were constructed with a 20-foot wetted screen length; MW-4 was
constructed with a 15-foot wetted screen length. Screened intervals extend from 5 feet above the
prevailing static water level to at least 10 feet below. Static water levels were based on depth
measurements made in the open boreholes just prior to well construction. Table 2 summarizes well
construction details for all six on site wells.

Well MW-4 was constructed of 2-inch diameter (nominal), schedule 40, PVC screen and casing. Wells
MW-5 and MW-6 were aiso constructed from Schedule 40, PVC but using 4-inch diameter stock. All
connections were threaded; no glues or other foreign fasteners were used in assembling the wells. The
well diagrams in Appendix G summarize all pertinent well construction measurements, material types, and
well development data.

The well screen sections were packed with *# 1C" sand to 2 feet above the top of screen. The filter pack
was overtain with 2 feet of bentonite pellets. The bentonite was hydrated before proceeding with the
remainder of the seal. The annular space was sealed to within 6 inches of the ground surface with neat
cement grout. The wells were finished by installation of a traffic-rated, well cover set into concrete. Well
covers were raised about 1/4-inch from the surrounding grade to minimize surface water ponding.
Locking, expansion plug-type casing covers were installed in the casing to control access,

4.3 Well Development

Monitoring wells MW-4 through MW-6 were developed on March 6, 1990, which was approximately 24
hours after the completion of well construction. Depths to ground water were measured before the stant
of development, Development was by the drilling contractor under the direction of RMT's engineer. Four-

2b:166005rv.rpt:ARA_SERVISCO_SS! 15 Rev 310 8/03/90




TABLE 2

MONITORING WELLS CONSTRUCTION SUMMARY

SUPPLEMENTARY SUBSURFACE INVESTIGATION

958-28TH STREET; CAKLAND, CALIFORNIA

MW.A2 MW-A3 MW-4 MW-5 MW-6
CNSTR BY: { IT Corp. iT Corp. IT Corp. RMT RMT RMT
DATE: 2-17-89 2-17-89 2-17-89 3-05-90 3-06-90 3-05-90
WELL DIA: 4-inch 4-inch 4-inch 2-inch 4-inch 4-inch
FILTER: | #3 Sand | #3 Sand | #3 Sand #1C #1C #1C
Sand Sand Sand
From 16-ft 16.5-ft 23.5-t 8-ft 8-ft 8-t
To 28-ft 28-ft 34.5-ft 25-ft 30t 30-ft
SCREEN: | 0.02-inch | 0.02-inch | 0.02-inch | 0.01-inch | 0.0t-inch | 0.01-inch
From 16.5-ft 18-it 24.5-ft 10-ft 10-ft 10-ft
To 26.5-ft 28t 34.5t 25-ft 30-ft 30-ft
T.0.C.: 15.03 ft 14.40_1"! 14.48 ft 15.65 ft 14.40 ft 14.46 ft
NOTES:
1. International Technology Corporation: March 29, 1989; Ground Water Monitoring Well Installation
[958-28th Street; Oakland, California]; by John P. McGuire.
2. Details of well construction for wells installed by IT Corp. obtained from Boring Logs included in

above 1.

3. Well top of casing (T.0.C.) surveyed by RMT on March 21, 1990. Reference datum established

bolt at northeast building corner having reference elevation 15.95 feet.

zb:166005rv.rpt:ARA_SERVISCO_SSI

Rev 310 8/03/90

'N(
el



inch wells MW-5 and MW-6 were developed by bailing with the drill rig; 2-inch well MW-4 was bailed by
hand. Development waters were drummed, labeled, and stored as described previously for the drill
cuttings. Surge blocks and bailers were steam cleaned before each use.

The screened intervals of each well were surged by swabbing in overlapping 2- to 3-foot increments. This
was done to *set the filter pack and facilitate development of the natural filter zone along the filter pack.
After surging, the wells were bailed with a suitably-sized, PVC bailer. Bailed waters were monitored for
changes in coloration or noticeable odors. Bailed velumes were estimated from the height to which the
55-gallon containment drums were filled or number of 5-gailon buckets that were filled. Well development
was terminated when it was judged that no discernible change in the turbidity was being achieved.

Approximately 110 gailons were bailed from each of the 4-inch wells [MW-5 and MW-6]; no appreciable
drawdown was observed nor was there any odor noted during development. Approximately 35 gallons
was bailed from 2-inch well MW-4; this well would drawdown about 5 feet after several galions were bailed.
Because of the drawdown, MW-4 couldn't be bailed continuously and pericdicaily required about 15
minutes for recovery. Although a strong organic odor was noted throughout its bailing, no free product
was observed during development,

4.4 Ground Water Sampilng

Monitcring wells MW-4 through MW-8 were sampied on March 22, 1990, Welis MW-A1 through MW-A3
were sampled [as part of the quarterly monitoring] on March 21, 1990, Purge waters were drummed,
labeled, and sealed as described previously. Purge equipment and sampling bailer were decontaminated
before each use and at the completion of the days work as described in Appendix D. Samples were
collected in accordance with RWQCB guidelines.

4.4.1 Pre-sampling Purging

The two, 4-inch [nominal] wells were purged of about 55 gaflons prior to sampling. Monitoring well MW-4
[nominal 2-inch diameter] was purged of 25 gallons before sampling. Pre-sampling purging was done
manually by either 3,5-inch or 1.5-inch diameter, PVC bailer. Purge volumes were measured in a 5 gallon
bucket that was emptied into an appropriately labeled 55 gaflon, DOT-approved drum. As a minimum,
each 5 gallons of purge water was manitored for temperature, specific conductance, and Ph using a
Yellowline digital meter. The turbidity of the purge water was monitored for discernible changes. The
wells were judged to be sufficiently purged when the following conditions were achieved:

1. At least three casing volumes and one filter pack volume of water were evacuated. [A void
ratio of 0.5 was assumed for the filter pack.]

2 Monitored parameters show less than 10% deviation between three successive readings.
[Readings taken at least once every 5 gallons for 4-inch wells and about 3 gallons for the
2-inch well.]

3. Appearance of purge water judged to be stabilized.

4.4.2 Sampling

Ground water samples were obtained using a 4-foct long and 1.5-inch diameter bottom filling, teflon bailer.
The bailer was decontaminated before each use. A clean nylon rope was used to slowly lower the 4-foot
long bailer three to five feet below the standing water level. After extraction from the well, a stop cock was
inserted into the bottom of the bailer to prevent aeration of the sample during sample bottle filling.
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The ground water monitoring wells were purged and sampled in the order indicated on the Chain of
Custody forms. Generally, sampling progressed from the least to greatest known hydrocarbon
concentrations. For the three existing wells the order was MW-A3 first, then MW-A2, and MW-A1 finally.
The three new ground water monitoring wells were sampled in a like sequence starting with wells MW-5
and MW-6 and finishing off with MW-4.

Sampling consisted of filling at least two, 40 milliliter (mi) clear *VOA* vials for each of the planned
analytical procedures. A clear 1-liter vial was used to obtain a bulk sample of floating product that
accumulated in well MW-4. The 40 ml glass vials were over-filled, covered with a teflon septum, tightly
capped, checked for air bubbles, and then labeled. After labelling the vials were placed in a clear zip lock
bag and stored in a separate ice-filled cooler for preservation until transport to the laboratory, Chain of
Custody forms were completed for all the collected ground water samples and both the field and trip
blanks. Separate shuttles were used for ground water samples obtained from the existing and new wells.

4.4.3 Quality Control
Field sampling quality control included a trip blank and field blank. The 40 ml trip blank was provided by

the testing laboratory and remained in the sample cooler along with the collected water samples until
delivered to the laboratory. Field blanks were prepared after sampling both MW-6 and MwW-4,

4.5 Ground Water Measurements

The March 1990 and mid-May 1990 ground water measurements for all six wells are summarized in
Tables 3a and 3b. The construction and development of wells MW-4 through MW-6 was completed on
March 6, 1990. Table 3a summarizes measurements obtained on March 21%, 1990 [initial sampling of the
three new wells]. Table 3b summarizes measurements obtained about two months later on May 16. The
elevations noted in the Tables are based on an arbitrary datum of 15 feet. This datum approximates
actual site elevation.

An ORS Environmental Equipment interface probe was used for the March 21, 1990, ground water
measurements. The instrument is capable of measuring a product thickness of less than 0.01 foot, A
surveyor's tape having 0.01-foot graduations was used for the May 16, 1990, measurements. Chalk was
used for all but MW-4. McCabe's Gasoline Level Indicator paste was used for measuring the depth to
liquids in MW-4.

Excepting MW-4, the ground water table elevation declined about one foot from the March readings. Over
this same period, in MW-4, the top of product elevation increased about 0.4 feet. The general decline in
ground water table elevation is attributed to seasonal variation. The March readings were at the end of
the local "wet period" and likely reflect upgradient ground water infiltration. The following eight weeks
were presumably dry allowing [site] ground water levels to approach dry season levels.

The water table elevation contours shown on Figure 8 are interpreted from the measurements of March
21, 1990 (Table 3a). The water table elevation at MW-4 is based, as explained in the following section,
on the measurements made on the day after well purging and sampling. From this figure, the water table
is estimated to have a gradient of 1% to the south-southwest,

zb:166005rv.rpt:ARA_SERVISCO_SSI 18 Rev 310 8/03/90

.



TABLE 3a
WATER TABLE ELEVATIONS

MARCH 21, 1990

Top of
Top of Casing Depth (ft) Depth (ft) Water Table

Top of
Liquid

FP

Well ID  Elevation(ft)' _To Water  To HC Product Elevation ()  Elevation ()  Thickness ()

MW-A1 15.03 13.64 ND 1.39 1.39 ND

MW-A2 14.40 13.13 ND 1.27 1.27 ND

MW-A3 14.58 13.26 ND 1.22 1.22 ND

MW-4? 15.65 14.48 13.83 1.17 1.82 .65

MW-5 14.40 13.26 ND 1.14 1.14 ND

MW.§ 14.46 13.69 ND 0.77 0.77 ND

NOTES:

1. Reference elevation is to site standard and not referenced to mean sea level; depth measurements
by interface probe.

2. Free [floating hydrocarbon] product = (FP) detected in MW-4.

ND = Not detected.
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TABLE 3b

WATER TABLE ELEVATIONS

MAY 16, 1990
Top of Top of

Top of Casing Depth (ft) Depth {ft) Water Table Liquid FP
Well ID  Elevation(ft)) _ToWater To HC Product Elevation (ft) Eievation {ft) Thickness (ft}
MW-A1 15.03 14.71 ND 0.32 0.32 ND
MW-A2 14.40 14.18 ND 0.22 0.22 ND
MW-A3 14,58 14,33 ND 0.15 0.15 ND
MW-4? 15.65 - 13.43 222 -2
MW-5 14.40 14.29 ND 0.11 0.11 ND
MW-6 14,46 14.71 ND -0.25 -0.25 ND
NOTES:
1. Reference elevation is to site standard and not referenced to mean sea level; depth measurements

by precision tape and chalk or gasoline level indicater paste.

2. Free [floating hydrocarbon] product = (FP) detected in MW-4,

3. Product-water interface indistinguishabie.

ND = Not detected
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4.6 Floating Product Measurements

Free product was detected in monitoring well MW-4 during the March ground water sampling and
subsequent measurements. On March 21%, the depth to product and ground water were measured with
an interface probe at depths of 13.83 feet and 14.48 feet below TOC, respectively. The March 22™ pre-
sampling measurements were 14.02 feet and 14.47 feet, respectively. Approximately 25 gallons of fluids
were removed from MW-4 during purging and sampling. The depth to ground water at the completion
of sampling was 14.19 feet with no product indicated. By the following day, March 23“, product
accumulation was 0.02 feet; ground water was 14.15 feet below TOC. By the March 24™ measurement,
product level had risen to 14.08 feet and ground water dropped to 14.25 feet below TOC. For purposes
of defining ground water gradient, depth to ground water at location MW-4 is assumed to be the average
of the March 23" readings, i.e., 14.14 feet below TOC; that is reference elevation 1.51 feet

The above data on product recovery indicates that the detection of free product in MW-4 is not a one time
occurrence and that the recovery/build up rate is slow. Based on measurements made in the two days
following sampling, the rate of product buildup averages less than 0.1 foot per day. The rate of build up
is less than .05 feet per day based on the amount that accumulated in the 18 days following well
development. This discounts the notion of a uniform product recovery rate.
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5. FIELD AND LABORATORY ANALYSES

Analyses were performed on representative sampies for field screening, as a basis for well design, and,
most importantly, evaluated for hydrocarbon contamination. Soil samples were screened in the field as
a qualitative measure of VOC emissions. Physical properties tests were performed on soil samples
obtained from beneath ground water levels to verify well design. Laboratory analyses for hydrocarbons
residuals were performed on both soil and ground water samples obtained during the investigation.

5.1 Fleld Screening

Soil samples were screened in the field for VOC emissions with a PID. These resuits were used as a
qualitative indicator of possible hydrocarbon contamination and as an aid in selecting soil samples for
analysis in the laboratory. Procedures are described in Section 3.3.3. The results are summarized on
the Logs in Appendix E and on the sections presented on Figures 5 through 7.

In soil borings §B-1 and SB-2, soil samples from 10- and 15-foot sampling depths were monitored in the
field. PID readings of the CLAY from 10-foot depth were 55 ppm and 150 ppm, respectively. Readings
for the Sand at 15-foot depth were 100 ppm and 200 ppm, respectively. These readings were interpreted
in the field as indicating that the affected area extended south of boring SB-2. Clay and Sand samples
that were obtained from similar depths at location SB-3 measured 5 ppm and 25 ppm, respectively.
These readings were interpreted as being the southern limit of the affected area.

For borings MW-4 through MW-6, PID screening extended from the 5 foot deep sample through the
completion sample, Static ground water in these borings was at about 15 feet below ground. Generally,
in the surficial 5 feet, PID readings were minimal (less than 7 ppm) and there was not any odor noted.
Readings varied at greater depths. In boring MW-5, the PID readings for samples from 10-,15-, and 20-
foot depth were uniformly about 10 ppm; a slight organic odor was aiso noted. At location MW-6, the
recorded PID readings ranged from 15 ppm for the clay sample from 11 feet to 200 ppm in the Sand and
Clay sample from 15-foot depth. Readings for the samples from 21-foot and 26-foot depths (siity Clay and
Sand, respectively) were less than 15 ppm. At location MW-4, except for the Sand sampie from 10-foot
depth, PID readings were less than 10 ppm. A reading of 170 ppm was recorded for the sample from 10
feet.

5.2 Soll Physical Properties Testing

Physical properties testing consisted of particle size distribution (gradation) analyses and index properties
testing for well design. Gradations were performed on three soil samples representing the range of
aquifer materials observed. A hydrometer analysis was performed on a fourth sample that was
predominantly fine grained and the percentage of fines [percent passing the number #200 sieve]
determined for two additional soil samples. Atterberg Limits [plasticity] was determined for one typical
SAND and CLAY soil sample.

5.2.1 Gradation Analyses
The gradations, percent fines, and hydrometer analyses show the variation in particle size distributions
of the in situ soils over the screened intervals. As shown on the individual gradation curves of Appendix

H, in situ materials range from predominantly silt and clay sizes to almost equal parts of gravel and sand
sizes with less than 10% fines. These gradations were used for the well designs.
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5.2.2 Permeabllity

Permeability testing was beyond the scope of work required at this time, However, in situ permeability
for the various materials can be estimated from the gradations and approximated from the geologic
descriptions (Terzaghi, K. and R.B.Peck, 1948; and H.R.Cedergren, 1977). For the range of scils
observed, permeatility for the gravelly SANDs is estimated to be on the order of 0.1 cm/sec in both the
vertical and horizontal directions. The permeability for the other sands is estimated, within an order of
magnitude, to be on the order of 1 x 10 cm/sec. The finer grained materials [inorganic silts and clays]
can be approximated from test data at other bay area sites as 1 x 10® cm/sec and, because of macro-
features, the vertical rate probably approaches that for the horizontal direction.

5.3 Laboratory Hydrocarbons Analyses - Soil Samples

Soil samples were collected from each boring, as described previously, and transported under Chain of
Custody to Thermo Analytical Inc, (TMA) Richmond, California iaboratory for hydrocarbons analyses. TMA
is California DOHS-certifted for the soll matrix analyses performed.

5.3.1 General

Two samples from each of the six borings were analyzed for total petroleum hydrocarbons (TPH) and
aromatic volatile organic {AVQ) compounds. The tested samples were from 10 and 15 feet below grade.
These depths generally correspond with the highest fieid monitoring readings. Testing was performed
by TMA within one week of sampling. Analytical results are summarized in Table 4. The laboratory report
is presented in Appendix | along with completed Chain Of Custody forms and chromatagrams.

5.3.2 TPH Analyses

TPH testing was by EPA Test Method 8015M. Two samples from each boring were analyzed for both low
and high boiling point hydrocarbons. Preparation for TPH-G analyses was by EPA Method 5030; TPH-D
preparation was by EPA Method 3510.

Generally, diesel range hydrocarbons were not detected -- that is the concentration, if any, was below the
detection limit -- in eleven of the twelve samples tested. The exception was 145 mg/kg of TPH-D in the
10 foot deep sample from MW-4, The results of the TPH-G analyses are summarized in Table 4.

5.3.3 AVO Analyses
The AVO analyses generally parallel the above gasoline range analyses resuits in detection of benzene,
toluene, xylenes, and ethyl benzene (BTX&E). Neither chlorobenzene nor 1,2-, 1,3- and 14-

dichlorobenzenes were detected in any of the 12 samples tested, Method detection limit for these four
compounds was 10 ug/kg. The analyses resuits are presented in Table 4.
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TABLE 4
ARALYTICAL RESULTS OF SOIL SAMPLES ANALYSES

Dete: 4/04/90 Supplementary Subsurface Investigation
958 28th Street; Cakland, California

TEST  PREP REPORT DETECT SB-% $8-1 s8-2 58-2 £8-3 $8-3 M-4 Me-4 HW-5 Mu-5 Hu-6 Hu-5 METHOD
4ETHOD METHOD TEST/Coumpound UNIT LIMITS 10-43 15-#2 10-#3 15-#3 9.5 13-#2 10-#3 15-43 10-#2 15-#2 10-#2 15-#3  BLANK
30154 3510 TPH es diesel-soil matrix mg/kg 10 n.d. n.d. n.d. n.d. n.d. n.d. 145  n.d. n.d. n.d. n.d. n.d. n.a.
30154 5030 TPH as gesoline-soil matrix mg/kg 10 145 n.d. 18 280 n.d. n.d. 3,300 12 n.d. n.d. 38 44  n.d.

8026 S030 AVO's by GC/MS

Benzene ug/Kg 5 13 10 n.d. 1 n.d. n.d. 350 29  n.d. n.d. 5.5 26 n.d.

Toluene ug/Kg S 10 6.2 8.5 290 n.d. n.d. 570 22 8.2 6.2 74 80 n.d.

Ethylbenzene ug/Kg 5 n.d. 37 nd. n.d. n.d. n.d. 1,500 66 n.d. n.d. n.d. n.d. n.d.

m-Xylene ug/Kg 5 35 n.d. 47 510 n.d. n.d. 3,100 160 n.d. n.d. 130 95 n.d,

o/p-Xylenes ug/Kg 10 n.d. 6 n.d. n.d. n.d. n.d. 1,500 79 n.d. n.d. n.d. n.d. n.d.

TOTAL AVO  ug/Kg 58 151 55 811  n.d. n.d. 7,020 356 8.2 6.2 210 201  n.d.
PAGE 23
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Concentrations of BTX&E for the 10 and 15 foot deep samples from boring SB-1 were generally below
40 ug/kg and totaled to less than 100 ug/kg. At location SB8-2, only toluene and meta-xylene were
detected in the two samples. Concentrations in the sample from 10 feet were 8.5 ug/kg and 47 ug/kg,
respectively, and 290 ug/kg and 510 ug/kg for the 15 foot deep sample. Only toluene was detected in
both samples from MW-5; concentrations were less than 10 ug/kg. Benzene, toluene, and meta-xylene
were detected in the two samples from MW-6. Cumulative concentrations total about 200 ug/kg. At
location MW=, both samples contained the full range of BTX&E components. As shown in Table 4, the
BTX&E concentrations in MW-4's SAND layer [10-foot depth] were at [east an order of magnitude greater
than detected in the underlying CLAY strata.

5.3.4 Analyses Results

Gasoline range hydrocarbons or BTX&E were detected at varying concentration in the samples from all
but location SB-3. The TPH-G and AVO analyses indicate the extent of the affected soils associated with
the former 7,000 gallon gasoline tank and the presence of a new problem north of the former 1,000 gallon
gasoline tank. The RWQCB [Los Angeles office] has suggested using ten times their Maximum
Contamination Level (MCL) for ground water as guidance for soil action levels (SAL). The following
presumes these guidelines for the discussion.

in the former 7,000 gallon tank area, BTX&E was detected in the 10 foot and 15 foot deep samples from
SB-1 and $8-2. TPH-G concentrations wera below 260 mg/kg. Further, only benzene at a maximum of
12 ug/kg exceeds the suggested SAL {10 ng/kg), albeit only slightly. Neither TPH nor BTX&E were
detected in either of the two samples from SB-3. This data limits the extent of affected soils to north of
SB-3 up to the former tank location, which is about 30 feet north.

Benzene, toluene, and meta-xylene wera detected in both the 10 foot and 15 foct deep samples obtained
at MW-6. About 40 mg/kg of gascline range hydrocarbons were detected in the two soil samples tested.
Although the analytical data indicates the area has been impacted by hydrocarbons., Only benzene
exceeds the RWQCB's ground water MCL and all concentrations fall below the recommended SALs.

Only toluene was detected in the two samples from MW-5, The detected concentrations are below MCL
for ground water.

Subsurface hydrocarben concentrations in the area investigated by MW-4 [especially the sample from 10
feet] are greater than in the former 7,000 gallon tank area. BTX&E levels in the sampie from 10 feet
exceed the recommended SALs; levels in the 15 foot deep sample are below recommended SALs. This
area, as verified by the presence of free product, has been affected by gasoline discharge. The source
of the free product is not known at this time. Sampling and analyses performed during closure of the
former 1,000-gallon gasoline tank, which was located about 20 feet south of MW-4, did not indicate that
a release had occurred,

5.4 Laboratory Hydrocarbons Analyses - Ground Water Samples

All six ground water manitoring wells were sampled in late March 1990. Wells MW-A1 through -A3 were
sampled on March 21, 1990 as part of the ongoing quarterly ground water monitoring (Appendix B).
Wells MW-4 through MW-6 were sampled as part of this supplementary subsurface investigation.
Chemical analyses were performed in accordance with AG-HCSA's letter of May 8, 1989 (Appendix A).
Analyses results are for both groups of wells are tabulated in Table 5 and summarized in the following
paragraphs.
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TABLE S

Date: ANALYTICAL RESULTS OF GROUND WATER SAMPLE ANALYSES
Supplementary Subsurface Investigation
958 28th Street; Oakland, California
G W
TEST DETECT HCL MW-1 MW-2 HMW-3 MW-5 HW-6 FIELD MW-4 FIELD TRIP HW-4-Al
METHOD TEST/Coumpound LIMITS (ppb) BLANK BLANK BLANK [Prod+H20)
8015M LOW BOILING Pt. {5030} 0.5 mg/L 1.3 1.1 n.d. n.d. n.d. 0.7 20 n.d. n.d. 37,500
80154 HIGH BOILING Pt.{3510} 0.5 mg/L n.d. n.d. n.d. n.d. n.d. - n.d. - - -
602 AROMATIC VOCs <5 x> <50,000 x>
Benzene 0.2 ug/L 1.0 3.6 35 n.d. n.d. n.d. n.d., 1,500 0.28 n.d. 980,000
Toluene 0.2 ug/L n.d. 2.4 n.d, n.d. n.d. n.d, 17 n.d. n.d. 240,000
Ethylbenzene 0.2 ug/L 680.0 4.7 n.d. n.d. n.d. n.d, n.d. n.d. 3.3 n.d. 2,300,000
. m-Xylene 0.5 ug/L HNote § 3.3 3.9 n.d. n.d. n.d. 1.0 1,200 22.0 n.d. 11,000,000
o/p-Xylenes 1.0 ug/L Note 5 21 15 n.d. n.d. n.d. 0.9 820 12 n.d. 6,400,000
NOTES:
1. "n.d." indicates not detected subject to noted detection limit.
2. MCL concentratjons are in ug/L. Obtained from RWQCB, LA Office.
3. Diesolved constituents sample MW-4 obtained after removing floating products
and purging 25 gallons of well water. Concentrations noted may not be
representative of actual diesolved constitiuents in ground water.
4. Floating product sample MW-4-Al; intermixed with well water during
sampling; noted concentrations are considered to be minimums.
5. MCL for total Xylenes is 1750 Mg/L.
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5.4.1 General

Ground water samples were analyzed for dissolved TPH constituents and AVQO compounds. TPH testing
was by EPA Method 8015M and AVO analyses by EPA Methad 602. Sampiles for TPH-D and TPH-G testing
were prepared by EPA Method 5030 and EPA Method 3510, respectively. Trip and field blanks were
analyzed for quality control purposes. Samples were coilected from each well as described in Section 5.
Samples were collected in accordance with the California Regional Water Quality Controi Board San
Francisco Bay Region (RWQCB) guidelines and analyzed by a DOHS certified California Laboratory. The
analyses results are summarized in Table 5 and discussed below. The laboratory report is presented in
Appendix J.

54.2 Wells MW-4 through MW-6

Neither TPH-G nor TPH-D components were detected in the ground water samples from MW-5 and MW-8.
No aromatic components were detected in the ground water samples from MW-5 and MW-6. Method 8015M
and 602 detection limits are indicated in Table 5.

Free [hydrocarbons] product was detected in monitoring well MW-4. A pre-purging and ground water
sampling specimen of the free product was analyzed by the same methods being used for ground water.
The test sample contained approximately equal amounts of free product [lightly colored] and what was
apparently water [clear]. These analyses resuits are included in Table 6. However, it should be noted that
the analyzed results are not comparable. Analyses of this sample was to characterize the free product and
as such was intended to test the free phase rather than dissolved phase. The results of the post-purging
sample was to analyze for dissolved constituents. Due to dilution, the reported resuits are minimum
concentrations. The laboratory characterized the free phase as gasoline from the chromatograms.

5.4.3 Wells MW-A1 through MW-A3

The results of the March 1990 quarterly ground water monitoring indicate that BTX&E and TPH-G are still
present in wells MW-A1 and MW-A2, and non-detect for well MW-A3. Appendix B contains the complete
report for the past four quarters of monitoring.

5.4.4 Discusslon

Petroleum hydrocarbons were not detected in the ground water samples of wells MW-5 and MW-6, which
are hydraulically downgradient from the former location of the 7,000 gallon tank. These results indicate that
ground water in these two areas is not affected by past site operations, The latest quarterly monitoring
results for the three wells surrounding the tank's former location continue to detect dissolved gasoline type
hydrocarbons in ground water samples from wells MW-A1 and MW-A2 only. Generally, concentrations of
both gasoline range hydrocarbons and BTX&E in both wells have decreased from the March 1989 levels,
For the March 1990 sampling and analyses, only benzene and TPH-G exceed the California DOHS drinking
water action levels, The gasoline-type free product observed in well MW-4 does not appear to be affecting
any of the other monitoring wells on site.

The source of the free product is not readily apparent. As noted previously, Hickenbottom and Muir (June
1988) identified a former fuel leak site that is within several blocks of this site and upgradient.

Based on the interpreted ground water contours shown on Figure 8, it appears that the former 7,000 gallon
tank area is off-gradient to MW-4. Based on a comparison of the compounds detected and their respective
concentrations, it seams unlikely that the product at MW-4 is the source for hydrocarbons being detected
in wells MW-A1 and MW-A2. The resulits of quarterly monitoring for the past year show steadily decreasing
TPH-G and BTX&E concentrations for MW-A1 and MW-A2 [Appendix B]. This consistent trend for
decreasing concentrations is not consistent with the freg product being detected at MW-4 and therefore the
two areas do not appear to be connected,
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5.5 Interpretation

Analyses results for soil samples obtained from vadose zone borings SB-1 through SB-3 limit the extent
of the affected area to nonth of SB-3, which is about 35 feet south of MW-A2, Additionally, the
hydrocarbons analyses resuits for soil samples from intermediate locations SB-1 and S8-2 indicate that
concentrations of the detected compounds are generally below RWQCB action levels for soil.

The free product detected at MW-4 identifies a new problem area on site. Based on the gradient shown
on Figure 8, the free product has not yet reached MW-6. Based on the subsurface stratigraphy depicted
in the geclogic sections, it is possible that the free product may be localized to the SAND strata
encountered at about 10-foot depth in MW-4,

The area around MW-4 is contaminated with gasoline-like product. Free product accumulations were
noted in the well during its initial sampling and in the days following sampling. Both soil and ground
water samples analyses indicate the presence of gasoline range hydrocarbons at this location.

Figures 2 and 3 of Appendix B show the interpreted TPH and benzene concentrations interpreted from
the soil and ground water data.
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6. FINDINGS AND CONCLUSIONS

1. Subsurface conditions abserved during drilling are consistent with previous observations (IT
Corp.; March 29, 1989). Predominantly fine grained soils were observed to the 30-foot depth
explored. Variously textured sand strata of varying thickness were also encountered in each of
the six borings completed by RMT. Ground water was encountered at approximately 15 foot
depth.

2. The extent of affected scils in the area of the former 7,000 gallon tank appears to be limited to
no further than 25 feet south of location MW-AZ2, Vadose zone soil samples from locations SB-1
and SB-2, which are within this 25 foot zone, contained low boiling point hydrocarbons (gasoline
range or TPH-G) concentrations ranging from non-detect to several hundred mg/Kg, BTX&E
concentrations were also detected in the four samples tested. Concentrations were greater for
the 15-foot deep samples. No high boiling point (diesel range or TPH-D) or BTX&E compounds
were detected in the tested soil samples from location SB-3.

3. Analytical results for shallow scil samples from the three additional ground water monitoring well
locations (MW-4 through MW-6} show that: 1) the area around location MW-4 has been affected
by gasocline-type product; 2) only toluene at a concentration of less than 10 ng/Kg was detected
in the vadose zone at jocation MW-5; and 3) at location MW-6 both TPH-G and aromatic volatiles
were detected in the near surface soil samples. Detected compound concentrations in the
vadose zone samples from MW-5 and MW-8 are considered to be below RWQCE action level
guidelines for soils.

4, The results from the on-going ground water monitoring program for existing wells MW-A1 through
MW-A3 are consistent with earlier findings. Low boiling peint hydrocarbon and several BTX&E
constituents were detected in samples from wells MW-A1 and MW-A2, The previously noted trend
of decreasing concentrations caontinues, The ground water sample from MW-A3 continues to be
*non detect* for the TPH-D, TPH-G, and BTX&E testing.

5, Ground water samples from the three newly installed monitoring wells (MW-4, MW-5 and MW-6)
were analyzed for the same constituents as the previously installed wells: TPH-G, TPH-D, and
aromatic volatile organic compounds (BTX&E). None of these constituents were detected in
ground water samples obtained from MW-5 and MW-6. In the sample from MW-4, BTX&E
concentrations exceed action levels,

6. A Product thickness of 0.65 feet was measured in well MW-4 about two weeks after well
development and just prior to the initial sampling. Recharge was 0.2 feet in the two days
following the initial sampling. The floating product was characterized by the analytical laboratory

as gasoline.

7. The ground water gradient is southwest rather than southeast, based on the expanded well
configuration,

8. The compounds in the three ground water monitoring wells with detectable concentrations are

similar, However, the concentrations in MW-A1 and MW-AZ2 are orders of magnitude [ess than
what was measured for MW-4. Additionally, the continued decline in detected concentrations for
wells MW-A1 and MW-A2 [localized on the former 7,000 galion tank} distinguishes themn from MW-
4 in which floating product was detected. Furthermore, the [revised] ground water gradient
corroborates the field data in this regard.
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APPENDIX A

AC-HCSA CORRESPONDENCE
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ALAMEDA COUNTY ‘ SiaY

HEALTH CARE SERVICES 7. 'gn
AGENCY (— ‘

DAVID . KEARS, agancy Director -t

JECARTMEN T 1E INVIGUMLIE e SE AL
Hazardous fiarsamg =oooranm

17 August 1589 40 Swan Wwa, R a0
Qakiann, oo 34520

313,

Beatrice 3later

.M. Land and Investment
399 Loganberry Street
San Rafael, CA 943503

Subject: Groundwater Monitoring Wells at 958 28th Street, Oakland.

Dear Ms. Slater:

The San Francisco Bay Regional Water Quality Control Board has
expressed concerns regarding the groundwater monitoring program
being implemented at this site. Part of the preliminary site
assessment process is to clearly define the direction of
groundwater flow and the extent of any lateral spread of a
contaminant plume. The three wells currently at this site leave
some question as to these matters.

In the IT Corporation report of 29 March, 1989, groundwater
contamination was measured in wells 1 and 2, but not in well 3,
which is oriented east-southeast relative to well 1 and northeast
relative to well 2. On the basis of this measurement, the report
concludes that groundwater flow direction is southwest. This may
be so, but there are ways by which this fact can be demonstrated.

Defining any lateral orientation te the contaminant plume may be
achieved through the installation of additional wells located a
short distance from areas of known contamination (wells 1 and 2).
In the absence of this information, it will be impossible to offer
a qualified opinion that the groundwater contamination problem at
this site will ever be adequately addressed.

We request that at least two additional groundwater monitoring
wells he installed at this site to gauge the extent of any lateral
contamination. One installed ngrth of well 1 and ancther south of
well 2 would seem good areas for placement. In addition,
groundwater flow direction must be determined with greater
certainty.



Beatrice Slater

R.M. Land and Investment

599 Loganberry Street .
San Rafael, CA 94903

17 August 1989

Jage 2 of 2

Concerning the quarterly monitoring program being implemented at
this site. This office has not yet received any data regarding
what has bheen measured at 953 28th Street, Oakland, other than
what is documented in the IT report of 25 March, 1989. As the
lead agency overseeing the program, our effectiveness is greatly
reduced when nobody keeps us informed. Please ensure that a copy
of any analytical data derived from this program is submitted to
this office for review.

Please direct all further correspondence or guestions you may have

regarding this matter to Dennis Byrne, Hazardous Materials
Specialist, at (415) 271-4320.

Sincerely,

L oo

ol -Rafat A. Shahid, Chief,

Hazardous Materials Division

RAS:DB

cc: Scott Huegenberger, SFBRWQCE
Rebecca Whitsett, Aratex Services Inc.
1834 Walden Office Squara, Suite 450
Schaumberqg, IL. 60173-4299
Paul Valva, Vvalva Realty Company, 673 l4th St., Oakland, 946C7
Richard Rifkin, Rifkin Investments, 381 Lansing 3t. Suite 106
San Francisceo, CA 94101
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FILTER PACK/SCREEN DESIGN

Representative soil samples from below observed ground water levels were obtained from each of the
borings/wells. Particle size distribution (gradation) analyses were performed by RMT’s soils laboratory
on selected samples from screening interval. Particle size distribution curves used for the analyses ate
presented at the end of this appendix. Based on the range of in situ conditions a fine, uniformly graded
sand was selected to filter the natural scils from migration into the well. This commercially available sand
is known as "# 1C sand." Vendor supplied specifications for the filter pack are included in the attached
table,

1. Fllter Pack Design

The design ratios presented were obtained from several sources and date back to investigative work
performed by the Soil Conservation Service, U.S Army Corps of Engineers, and U.S. Bureau of
Reclamation (Sherman, 1977 and Sherard et.al., 1984). The two criteria used for filter pack were the so-
called permeability ratio and piping ratio methods. These are based on comparisons of filter and base
material sizes for specific percents passing:

2. Well Screen Slot Sizing

Well screen size selection was based on the ratio of the selected filter pack D, size to the slot width. A
minimum ratio of 1.2, as recommended by Sherman (1977) was used to check for excessive movement
of the filter pack into the well casing.

A well screen slot size of .01 inch was selected to retain the filter pack and yet maximize ground water
in flow rates. This screen size was recommended by the sand supplier based on both their experience
and their in-house testing. The suppliers recommendations were checked using the design guidelines
indicated above and determined to range from 2.4 to 3.5 which are acceptable.
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WELL FILTER PACK AND SCREEN SIZING SUMMARY
958-28 Street; Qakiand, CA -

Design Criteria**

1

Sample Des gase D)5 gase Piping Permeability
Boring No. Depth LL.S.CS. {mm) {mm) Ratio Ratio Comment
MW-4 15-15.58 CL. < 0.074 <<0.074 n.a. n.a. See note 4.
MW-5 16-16.5 SW-GW 10.84 0.17 0.05 3.24 Acceptable
MW-5- 26-26.5 Sw 7.59 019 0.07 2.89 Acceplable
MW-6 20.5-26 SC-CL 7.08 <0.074 0.08 >7.4 Design basis*

*#1C* Sand Specification
Percenit Finer

DR T (o IS ——

Sieve Max. Min.

#12 100 -
#16 99 94 Dy pnee * 0.9 mm
#20 70 50
#30 25 10 D5 gnec = 0.55 mm
#40 5 -

Notes:

1. Individual particle size distributions attached; Dnn,base particle size for percent finer.
Dnn,base particle size for percent finer.
2. Gradation of *# 1C* sand obtained from Diversified Well Products.
3. Design Criteria Basis:
Piping Ratio: To guard against migration of base material into filter: D5 e/ Daspase < = 5.
Permeability Ratio: To have a filter material which is more permeable than base material being filtered; D)5 nedDispase > = 5.
4. Design criteria ratios not directly applicable for predominantly fine grained soils.
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ATTERBERG |LL = Liquid Limit MOISTURE/ Ymax = Maximum Density SPERMEABILTY N = Non-recompacted
LIMITS PI = Plasticity Index DENSITY Opt. M, = Optimum Hoisture R = Recompacted
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rILE LUPY

y ALAMEDA COUNTY FLOOD CONTROL AND WATER CONSERVATION DISTRICT

PLEASANTON, CALIFORNIA 94568 &  (415) 484-2600

\ 5997 PARKSIDE DRIVE
Linesine [GROUNDWATER PROTECTION ORDINANCE PERMIT ADPLICATION]

xl:mon OF PROJECT, 958  28% Sheet

OR G COMPL

DaltLan D LALIFCRMIA

t!l ENT

Name ARATEL 5€RVIcES T WC-
lms’iﬂL‘M_Phom ;I"ﬁ_, 347-9500

ﬁgl‘lqumbgfa Lol Zip Bo1Z%

ICANT
lt RMT, TNC.

Swite 370, M 3250 nieen Aok Sivd .
rass Phone (213) 4SZ.5078
SANIA it A JC-A Zlp 10405
E OF PROJECT
1 Construction Gactaechnlical [nvestigation
athodle Protection General
“~rer Supply E Contamination
Jdtoring —_— Wel!l Destruction

PROPOSED WATER SUPPLY WELL USE

stle Indusirlail other Nom*or'mg
Wcipal — trrtgation

DRILLING METHCD:
Rotary Alr Rotary Auger ®

le Other

c57 554979

DILLER'S LICENSE NO.

WELL PROJECTS 3/,
Oriil Hole Dlunoferq.‘/Q/I:{'./q Masx I mum
l Casing Diameter d4fzin, - Depth  J0 f+.
Surface Seal Depth ++. Number Ez
L) X" |-‘-|'.:d| - WP
STECHN AL PR0EeT ST welk
Number of Borings -~ Max Imum
Hote Diamatar (tﬂi In. Depth 15 f+,

E'IMATED STARTING DATE
=5TIMATED COMPLETION DATE

T, 29 1440
fem 29, 1440

llareby agree to comply with ail requlirements of this

% t and Alameda County Qrdinance No. 73-68,

a..acmr's
5 IGNATURE _M(,,L A {YW/ Date :!M\Qo
R

FOR CFFTCE USH

PERMIT NUMBER 90032
LOCATION NUMBER

PERMIT CONDITIONS

Circled Permit Raquirements Appiy

(&) cENERAL

l. A permit application should be submitted so as to
arrive at the Zone 7 office five days prfor to
proposed starting date.

2. Submlt fo Zone 7 within 60 days after completlon
of permitted work the original Department of
Water Resources Water Wel! Orlilers Report or
aquivalent for well projects, or aritliing logs
and locatlon sketch for gectsechnlcal profects.

3. Permit Is woid If project not begun within 90
days of approval data.

WATER WELLS, INCLUDING PIEZOMETERS

I. Minimum surface seal thickness is two Inches of
coment grout placed by tramle,

2. Minimum seal depth is 50 feet for munliclpal and
Industrial wells or 20 feet tfor demestlc and
Irrigation wells unless a lesser depth s
speclally approved. Minimum seal depth for
monitoring wells Is the maximum dapth practicable
or 20 feet,

(C) GEOTECHNICAL. Backflil bore hole with compacted cute

tings or heavy bemtonite and upper two feet with com-
pected meterfal. In areas of known or suspected
contamination, tremied cement grout shail be used In
place of compacted cuttings.

0. CATHODIC. Fill hole above anode zone with concrete

placed by tremle.

E. WELL DESTRUCTION. See attached.

b

Apprca(ﬂd‘\/c,w#h({’_éw 18 Jan 90

Todd N. Wendler
- 121989



WE ARE SENDING YOU [ Attached [J Under separate covar via
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S(}\h‘l A mo'f\:(’ I (’/ﬂ '/’700675
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3 For approval
0O For your use
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] For review and comment 0

THESE ARE TRANSMITTED as checked below:

O Approved as submitted [J Resubmit coples for approval
O Approved as noted 0O Submit coples for distribution
[0 Returned for corractions 1 Return___.___corrected prints

1280 v A

O FOR BIDS DUE 19 O} PRINTS RETURNED AFTER LOAN TO US
REMARKS ' - a p
Lol  fo  Nyotor ool oo
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CHEMICAL ANALYSES RESULTS

GROUND WATER SAMPLES
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Thermo Analytical Inc.

TMA /Norcal

2030 Wright Avenue R o2 3 €0

PO Box 4040

Richmond. CA 94804-0040

{415] 235-2633 Fax No (415] 235-0438

April 16, 1990

RMT, Incorporated

3250 Ocean Park Boulevard
Suite 370

Santa Monilca, CA 90405

Attention: Mr. Zoran Batchko

TMA/Norecal 1.D., Number: 6607-6
RMT, Incorporated Project Number: 1660.05 and 1660.06

Dear Mr. Batchko:

Enclosed are the results for seven water samples, three field blanks, and one
trip blank received on March 22, 1990.

TMA/Norcal identification number 6607-6-11 (client identification number MW-4-
Al) was the sample in the half-full one-liter jar from Project Number 1660.06.
This sample had a floating product/water layer and the analysis showed that an

extremely high amount of gasoline was present. The chromatogram for this sample
is enclosed.

1f you have any questions please call Robert Fox at (415) 235-2633 extension 254,

Submitted by: -7 Prepared by: .
-.‘." * oy
— e /]/ﬂ,ﬁ/uc\/ /l//’a/a/m/v F
Julie Wose Robert Fox
Gas Chromatography Program Manager/Chemist
Supervisor

Attachments: Gasoline Results (2 pages)
Chromatogram (4 pages)
Diesel Results (1l page)
EPA Method 602 Results (1l pages)
Chain-of-Custody Forms (2 pages)

‘/’



PETROLEUM HYDROCARBONS
ANALYSTITS RESUOLTS REFPORT

Lab Name: TMA/Norecal Date Received:
Client: RMT, INCORPORATED Date Analyzed:
Matrix: Water

Analysis/Method: MODIFIED - 8015

TMA//Norcal

3-22-90
3-27-990

Gasoline Detection Limit
TMA/Norcal ID Client ID (mg/L) {(mg/L}
6607-6~11 MW-4-A1 7 37,500 0.5

| o n \’%\ :
ot (V20 /@ oG o

T

-

A
Analyst K,)

Page 1 of 1

~"Data-Release Authorized By
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sTOP
RUNK 2694 MAR 31, 199@ 1@:37:54
SAMPLEN 27

AREA%
RT AREA TYPE WIOTH AREAY
.6589 1919 PP .B52 .00014
. 948 296 PP .@21 .00004
1.039 7458809808 SPB  .114  99.740893
1.783 52065 TBY  ,086 .B0696
1,928 248731 TYV  .@77 .93219
2.020 12225 Tvy  .@826 L08163
2.058 38965 TVP  .85i .0@414
2.289 78146 TPV  .065 .81045
2,368 13776 Tvv  .854 .00184
2.451 14528 TYvy  .@53 .80194
2.535 22463 TVVY .55 903090
2.509 13287 Tvy  .@S7 .88178
2.718 62442 TVY  .058 .80835
2.808 32663 Ty  .@8S8 .09437
2.894 44428 TYY  .056 . 00594
3,043 34776 Tv¥y  .@78 | .8B45S
3.13% 74680 TVY  .063 .@8959
3.24% 26126 TvP  .898 ., 80349
3.538 31586 TPY . @65 \ 80422

3.632 41649 TVV .a57 ! 80557



3.945

4.812

25224
32896

RUN ® Z534-982

4,053
4.137
4,279
4.426
4.5095
4.628
4,784
4,935
S.806
5.219
S.345
§.4608
3.543
5.698
j.802
5.934
3.994
6.114
6,247
6.364
6.495
6.565
6.627
6.778
7.808
7.249
7.409
7.568
7.659
7.773
7.913
8.945
28.172
8.285
8,459
8.542
8.674
§.743
2.883
8.971
9.885
9.291
9.512
2.678
3.747
9.9449
19.124
18.197
18.418
19,568
10.834
11.877
11.131
11.374
11.591
11,371

26228
1245634
13735
22391
5406
161986
29175
4782
31747
554725
17428
1183t
29830
74779
29713
12725
143583
15958
52254
15624
3s6ll
5912
75951
39932
32056
168586
33814
12751
4589
156394
25593
11182
13826
4128
12633
7514
3488
4155
13198
4225
238295
9585
4558
7571
16587
12968
1379
6263
3319
1957
2363
1994
2914
1715
6947
2476

TVV
TVY

TVY
TYY
TvP
TRV
TVB
PP
PP
PH
HH
HH
HY
vy
vy
yy
vy
vy
vy
vy
vy
vy
vy
vy
vy
vy
vy

. WY

vy
vy
vy
vy
vy
vy
vy
vy
Py
vy
Wy
wy
Yy
Yy
vy
vy
VP
Py
v
vy
vy
vy
vy
vy
yy
¥y
vy
VP
VP
PY

.87
. 945

»B44
.Bs4
Ba4
.883
B34
.851
.0883
@45
872
@891
973
871
. @566
.888
873
. 058
. 854
374
.95
.968
»954
. 856
.@62
.877
24
.02
. 113
. @87
«@59%
. 183
«B76
.9B82
.9881
0583
.968
.058
.831
. 9358
.a79
.063
» 189
.113
. 857
954
.Q75
.B71
.046
.68
.070
.863
062
. Q59
.67
«RA79
134
. 863

. BB337
.08440

98351
.B1687
.88184
.88313
.88a72
88217
.008278@
90064
. 08423
.B30742
.88233
880148
.08279
81898
88397
.40178
.9819S
.88214
908699
.00201
.868848
.6@R79
.941861
.AB534
.B0429
.08215
.08452
.88171
.9R269
28225
.B0342
.8815¢
902174
09853
.98169
.@0109
.B890946
.90856
881786
. 88855
.88319
88127
08861
.gai1el
.80142
LB8173
88014
.8Q0e4
80044
.088286
. 88032
. B0ra7
. 088329
.88B23
. BQ033
.58033



s ¥R
yrl2aeld
13.272

764
1578

RUN #% 269%4-993

13.678
14.3820
6,293
17.782
i9.048
28.315
21.399
22.095

TOTAL RREA=7.4782E+98
mMUL FACTOR=],BD0BE+DD

1897
1459
1394
1a18

979
Lgs4
1578
3549

Ve
Py

BP
PV
A
BY
PV
Py
A%
vy

075
.084

.89%
877
.B74
867
.08
-lae
L2587
464

e

. 88018
.8a8g21!

.90013
.g98z29
. 90919
.80@14
.980@13
.6ea14
.B0821
. 980849



