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CERTIFICATION

This Technical Summary, Groundwater Monitoring Report for Quarter 3 2005, and
Work Plan for Feasibility Study / Remedial Investigation for 491 I Tidewater Avenue in
Oakland, California, has been prepared by ERAS Environmental, Inc. (ERAS) underthe
professional supervision of the Registered Geologist whose signature appears hereon.

This report was prepared in general accordance with the accepted standard of practice
that exists in Northern California at the time the investigation was performed. Judgments
leading to conclusions and recommendations are generally made with an incomplete
knowledge of the conditions present. More extensive studies, including additional
environmental investigations, can tend to reduce the inherent uncertainties associated with
such studies.

Our firm has prepared this report for the Client's exclusive use for this particular project
and in accordance with generally accepted professional practices within the area at the
time of our investigation. No other representations, expressed or implied, and no waffanty
or guarantee is included or intended.

This report may be used only by the client and only for the purposes stated within a
reasonable time from its issuance. Land use, site conditions (both on-site and off-site) or
other factors may change overtime, and additionalwork may be required with the passage
of time. Any party other than the client who wishes to use this report shall notify ERAS of
such intended use. Based on the intended use of report, ERAS may require that
additional work be performed and that an updated report be issued. Non-compliance with
any of these requirements by the client or anyone else will release ERAS from any liability
resulting from the use of this report by any unauthorized party.

Respectfully submitted,

Gail M, Jones
Galifomia Registered Geologist 5725

November 7, 2005
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1.0 TECHNICAL SUMMARY

1.1 INTRODUCTION
This report pertains to the environmental conditions at the Heitz Trucking (formerly DiSalvo
Trucking) facility at 4919 Tidewater Avenue (the Property) located in Oakland, California
as shown on Figure 1. This technical summary includes results of all previous soil and
groundwater investigation, remediation and monitoring projects, and presents a Site
Conceptual Model (SCM).

The current layout of the Property is shown on Figure 2. The Property contains a large
concrete warehouse and loading dock building, an office trailerand maintenance building.
Outside yard areas are located along the northwest side of the building and a much larger

outside yard area

The current owner of the Property, Mr. Chades Lawlor, is planning to demolish the current
buildings and afterthe required remediation, the Property is planned to be redeveloped for
residential purposes.

The Property is listed as a fuel leak case and is being overseen by the Alameda County
Environmental Health Department (ACEHD).

1.2 PREVIOUS ENVIRONMENTAL WORK
Based on conversations with Mr. Lawlor, several underground diesel fuel tanks were used
to service remote fueling hydrants that were located in the outside yard area. The piping
was not coated and the saline groundwater subsequently corroded the pipes. Mr. Lawlor
estimated that as much as 40,000 gallons of diesel fuel may have been lost before the
USTs and associated piping was removed.

ERAS conducted file reviews at State Water Resources Control Board LUFT Fund and
ACEHD to obtain all available reports. Some of these reports appeared to be only
partially complete with some pages of appendices missing. Appendix A presents a list
of all reports in the public files regarding this site.

The following is a summary of the UST removal, and subsequent remediation,
investigation and monitoring that has been conducted at the Property. These activities
were performed by Geo-Environmental Technology (GET), Gen-Tech Environmental
(Gen-Tech), PIERS Environmental (PIERS) and Environmental Restoration Services
(Enrest). Results of soil and groundwater grab-samples collected from borings and wells
at the Property are summarized in Tables 1 and 2.

1994 Summarv Repoft
The following historical information was obtained from a report by Gen-Tech
Environmental entitled Summarv Reoort of Previous Site Activitv. Di Salvo Truckinq. 4919
Tidewater Avenue. Oakland. California dated March 24, 1994.
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GET removed three underground storage tanks (USTs) from the Property in March 1989.
These included 10,000-gallon diesel, 5,000 gallon diesel and 280 gallon waste oil tank.
During later over-excavation a fourth UST of Ss0-gallon capacity was discovered and
removed. The locations of the former USTs and extent of the excavation are shown on
Figure 2.

Approximately 3,000 cubic yards of contiaminated soil was excavated from the area around
the former USTS and stockpiled on-site for treatment. During the over-excavation GET
discovered a ten-inch diameter product pipeline leading from the USTs to the building as
shown on the figures in Appendix B. The pipe broke and leaked 3,000 gallons of dieser
like fuel into the excavation. During the excavation activities, this material as well as other
free-phase fuel was pumped from the excavation for disposal. Samples DS-1 through DS-
6 were collected from the over-excavated pit. These locations are shown on Figure 3.
Analytical results of these soil samples are included in Table 1.

Excavated soil was treated on-site using an enhanced biodegradation process. This soil
was piled into a landscape berm between TidewaterAvenue and the Property boundary.
Contaminated groundwater was removed from the excavation and disposed.

In April 1989 a product collection well (called a recovery sump on the Site Plan) and
recovery trench was installed that operated from April to August 1989. A total of an
estimated 2,400 gallons of diesel fuel and 20,000 gallons of contaminated groundwater
were removed in total from the UST excavation, recovery trench and collection well.

ln May 1989 GTE hand-augured 22 boreholes (BH-1 through BH-22) and collected twelve
soil samples for chemical analyses. Soil samples were not collected from those boreholes
containing obvious petroleum product. The borehole locations are shown on Figure 4 in
Appendix B. The results of chemical analyses are shown in Table 1.

The results of the soil analyses indicated there were elevated concentrations of diesel
hydrocarbons in soil in close proximity of the UST excavation and along a product line that
extended from the former USTs to the northeast. The results of the groundwater sampling
indicated a high concentration of volatile organic compounds (VOC) and gasoline
constituents benzene, toluene, ethylbenzene and xylenes (BTEX) were detected in water
samples collected from the UST excavation (samples WS-1 and WWOP-1). Another
water sample with the same designation of WS-1 contained less than detectable
concentrations of diesel hydrocarbons. lt is assumed the second WS-1 sample was
collected along the southeast side of the Property near the parking area as shown on
Figure 4 in Appendix B. The location of water sample WS-2 could not be determined.

1994 Soil and Groundwater Investiqation
Gen-Tech performed a soil and groundwater investigation at the Property in April 1994.
Fourteen soil borings (EB-1 through EB-11 and MW-1 through MW-3) were drilled on the
Property. Three of the borings were converted to groundwater monitoring wells. Results
of the analysis of six soil and fourteen groundwater samples are included in Appendix C
and are summarized on Tables 1 through 3. The locations of the borings are shown on
Figures 2 and 4 in Appendix C.

ERA$ Environmental. Inc. 4919 Tidewater Avenue



The results of the laboratory analysis of soil samples indicated high concentrations of
diesel hydrocarbons in MW-2. Concentrations of gasoline hydrocarbons were detected in
MW-3. In groundwater, elevated concentrations of dieseland gasoline hydrocarbons were
detected in borings (EB-4 and EB-6) drilled to the northwest along a product line that
extended toward the trucking terminal. Elevated concentrations of hydrocarbons, mostly
diesel, were also detected in the borings drilled along the northeast side of the Property
(EB-1 , EB-2, EB-3 and EB-1 1).

1995 Soil and Groundwater lnvestisation
Enrest conducted a soil and groundwater investigation at the Property in July 1995. The
work included the drilling of two soil borings and installation of a fourth groundwater
monitoring well (MW4) in one of the borings. The soil borings were drilled along a product
line that extended northwest from the former USTs to the terminal building. Well MW-4
was installed on the northwest side of the terminal building. The locations of the borings
and well are shown on the Figure 2 in Appendix D.

2000 Soil and Groundwater Investioation
PIERS conducted a soil and groundwater investigation at the Property on December 20,
2000. Sixteen soil borings, SB-1 through SB-16, were drilled on the site to collect soil and
groundwater samples. The locations of the borings are shown on the Figure 3. The
results of the groundwater analyses are included in Tables 2 and 3. PIERS concluded
that concentrations of diesel in the groundwater do not appear to have been reduced from
natural attenuation since the subsurface investigation conducted (by Gen-Tech) in April of
1994 and that the groundwater plume extends off-site to the northwest.

A summary of analytical results of groundwater samples are included in Table 2.

G ro u ndw ater M on itori n o
Groundwater monitoring has been conducted intermittently at the Property from 1994 to
2OO2. Review of available files indicate there were a total of seven groundwater
monitoring events appear to have been conducted since the installation ofthe groundwater
monitoring wells in 1994 and 1995. The groundwater flow direction has been determined
lo be to the northwest with a shallow gradient. A summary of analytical results of
groundwater samples from the monitoring wells are included in Table 3.

Historical analytical results indicate that concentrations of diesel hydrocarbons have
generally declined in all four monitoring wells from 2000 to 2002. The concentrations in
samples collected in 2002 from well MW-2, downgradient of the recovery trench are
similar to the concentrations in samples collected in 1994. The concentration of TPH-d in
the downgradient well MW-4 has increased between 1 995 and 2002. This is an indication
that the hydrocarbon groundwater plume has migrated to the northwest under the terminal
bui lding.

Corrective Action PIan
Enrest prepared a revised corrective action plan (CAP) dated October 4, 2002. The CAP
evaluated the possible remediation alternatives of chemical oxidation, groundwater
extraction and treatment and excavation and disposal ofthe soil in the area affected bvthe
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contamination plume. Enrest recommended groundwater extraction and treatment
combined with injection of microbes and oxygenating chemicals for its cost compared to
the other remediation alternatives.

The ACEHD approved the recommended method of groundwater extraction method
providing a pilot test was conducted to verify the groundwater extraction rate. In addition,
the ACEHD recommended the consideration of injecting microbes, nutrients and oxygen
up-gradient of the contaminant plume. The treated water may then be considered for re-
injection rather than disposal to the sanitary sewer.

2.0 SITE CONCEPTUAL MODEL

2.1 REGIONALHYDROGEOLOGY
The Property is in the southwestern part of Oakland, in the eastem part of the San
Francisco Bay Area. The San Francisco Bay Area occupies the central part of the Santa
Clara Valley, a broad alluvial valley that slopes gently northward toward San Francisco
Bay and is flanked by alluvial fans deposited at the foot of the Diabto Range to the east
and the Santa Cruz Mountains to the west. The upland surfaces rising abruptly
approximately four miles to the east of the Property are known as the East Bay Hills.

The Property is at an elevation of approximately five feet above Mean Sea Level according
to the United States Geological Survey (USGS) Oakland East Quadrangle California 7.5
Minute Series topographic map. Regionally, topography in the area of the Property slopes
down to the west toward San Francisco Bay. However, the area of the Property is very flat
with little topographic change.

The Property is located at the eastern edge of San Francisco Bay, on the Bay Plain. The
sediments in the vicinity of the Property are fine-grained alluvial sediments that represent
distal deposits of alluvial fans that were deposited by rivers draining upland surfaces to the
west and east of the Property. These sediments were deposited in a low energy
environment on the margins of San Francisco Bay. At shallow depths beneath these
sediments are a series of Recent-age (<10,000 years) blue clay layers that become
increasingly thicker toward San Francisco Bay. These clay layers are known as the Bay
Mud and were deposited in San Francisco Bay during higher stands of sea level. In the
vicinity of the Property it is likely that several hundred feet of these sediments overlie
sandstone and serpentine sedimentary and metamorphic rocks of the Jurassic-aged
Franciscan Formation bedrock.

The regional groundwater flow follows the topography, moving from areas of higher
elevation to areas of lowerelevation. The regional groundwaterflow direction in the area of
the Property is estimated to be to the west toward San Francisco Bay. However, the
groundwater gradient in this area is likely to vary due to tidal influences and there may not
be a dominant groundwater gradient.

ERAS Envlronmental. Inc. 4919 Tid€water Avenue



2.2 SITE HYDROGEOLOGY
Soil borings drilled on the Property indicate the area of the Property was likely filled to
create land and lift the surface roughly 5 feet above the high tide line (Gen-Tech, 1994).
The Property is underlain by artificial fill comprised of gravel and sand which may contain
debris such as concrete or asphalt as well as silt and clay. The fill is underlain by and peat
with thin interbeds of organic silt and clay. The peaty material is underlain by black Bay
Mud. The isopach map in Figure 4 shows the estimated thickness of the artificial fill
where the base of the fill is defined bythetopof the peaty material. The thickness ofthe
fill increases to the north and north east, varying from less than 3 feet near the southern
corner of the Property to greater than 9 feet along Tidewater Avenue.

Top of groundwater has been measured in the monitoring wells from 1.14 to 3.88 feet
below top-of-casing. Groundwater appears to be unconfined. Figure 5 shows the
groundwater elevation map for September 19,2002 as representative of a typical
groundwater monitoring result forthis site. The groundwaterflow direction was toward the
northeast at a gradient of 0.04 fooUfoot. However, some monitoring events indicated a
groundwaterflow direction in the opposite direction, to the southeast. Given these results
and the close proximity of the Tidal Canal, the groundwater is probably under tidal
influence with daily fluctuations in groundwater flow direction.

2.3 EXTENT OF CONTAMINATION

2.3,1 Contamination in Soil
Figure 3 shows the locations of all soil borings advanced by previous consultants with
three cross section lines A-A', B-B', and C-C'. Figures 6 and 7 show the schematic cross
sections detailing the distribution of artificial fill and natural peat materials. Cross Section
B-B' in Figure 7 shows the location ofthe UST excavation with the base ofthe excavation
in the peaty material. Fuel leak in the UST pit caused contamination to impact the peat
material in the immediate area. The peaty material appears to act as an aquitard and
contamination in the peat has not advanced much beyond the UST pit area. Toward the
north the contamination appears to be limited to the fill material, and concentrated around
well MW-2 as shown on cross sections A-A' and C-C' (Figure 6).

The estimated distribution of maximum TPH-d concentrations is shown in Figure 8. Some
of the TPH-D values on the figure represent soil samples collected above or below the
area of maximum contamination for the purpose of vertically delineating the soil
contamination, and thus do not represent the maximum TPH-D concentration in thar
boring. The isoconcentration contours represent the estimate of the distribution of
maximum TPH-D concentration in a vertical column of so...

There appears to be two areas of maximum TPH-D concentration in soil. One is near the
north end of the UST pit. Some of this soil was removed at the time of excavation,
However some remains in the peat around the former pit. The second extends from the
northeast end of the recovery trench to around well MW-2. This appears to be an area
where LNAPL advanced through the fill causing heavy contamination.
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2.3.2 Contamination in Groundwater
The estimated distribution of TPH-D in groundwater for December 2000 is shown on
Figure 9. The map shows that the greatest groundwater contamination (TPH-D >
100,000p9/L) is located in the central area ofthe site between the UST pit, recovery trench
and the building, and underlies the central part of the building.

Based on the dissolved TPH-D concentrations found in the groundwater grab-samples
collected from borings SB-14 and SB-15, contamination appears to have advanced offsite
to the north of the UST pit and recovery trench. The results for samples collected from
borings SB-3 and SB4 indicated that the dissolved plume above 100pgil had not
advanced to Tidewater Avenue at that time. However, nearly five years have passed
since these samples were collected and the plume may have advanced under Tidewater
Avenue during that time.

2,4 PRELIMINARYRISKASSESSMENT
The property owner expects the current building to be razed and the site redeveloped as
residential property. Therefore, risk to sensitive receptors will be evaluated relative to the
ESLs for residential property unless otherwise noted. The site is located very close to the
tidal canal and groundwater beneath the site is likely to be impacted by tidal cunents and
saltwater intrusion. Therefore risk to sensitive receptors will be evaluated relative to ihe
ESLs for groundwater that is not potential drinking water.

2.4.1 Contaminant Intrusion to Indoor Air.
The ESL for benzene in shallow soil with resoect to intrusion into residential indoor air
is 0.18mg/kg. No soil sample of know location exceeds this ESL. One sample of
unknown location, DS4, was found to contain 0.197m9/Kg benzene. lt is not known
whether or not this soil was removed during excavation activities. No other soil sample
was found to contain toluene, ethylbenzene, xylenes or MTBE (TE)VMTBE) above the
respective ESLs for protection of indoor air. Therefore BTEX and MTBE in soil do not
appear to represent a human health hazard due to intrusion into indoor air.

The ESL for benzene in groundwater with respect to intrusion into residential air is
540pg/L. None of the groundwater grab-samples or monitoring well samples exceeded
this ESL. Nor were the ESLs for TD(MTBE with respect to the protection of indoor air
exceeded in any groundwater sample collected to date. Therefore BTEX and MTBE in
groundwater do not appear to represent a human health hazard due to intrusion into
indoor air.

However, there are no ESLs for TPH in soil or groundwater with respect to the
protection of indoor air. Because TPH-D is present onsite in high concentrations in soil
and groundwater under much of the site, soil-gas samples may need to be collected for
analysis of TPH (and benzene) to eliminate contaminant intrusion to indoor air as a
ootential risk.

ERAS Envlronmenial, Inc. 4919 Tidewater Avenue



2.4.2 Contaminant Leaching to Groundwater and Protection of Aquatic Habitat
The ESL for TPH-D in shallow soil with respect to leaching to groundwater is 500mgkg.
On Figure 6 we can see that would include the area around the north end of the

former UST pit, as well as the area between the recovery trench and well MW-2 and is
estimated to extend under the northeast portion of the existing building. This area
represents the source area for TPH-D contamination to the groundwater.

No soil samples were found to exceed the ESL for TPH-G, BTEX or MTBE with respect
to leaching to groundwater.

The ESL for benzene in groundwater with respect to the protection of aquatic habitat is
46pg/L. Two historical groundwater grab-samples, WS-1 and EB-4 were found to
contain benzene in excess of the ESL. However, none of the groundwater samples
collected from the monitoring wells since the beginning of monitoring have been found
to contain benzene above the ESL. However in two instances groundwater samples
were not collected due to the presence of LNAPL (MW-2 in April 1994, and MW-3 in
August 2005). Benzene may be expected to exceed the ESL where measurable
LNAPL is oresent.

The ESL for TPH-G in groundwater with respect to the protection of aquatic habitat is
500pgiL. Several groundwater samples collected from well MW-2 (October 200 and
April 2001) and from well MW-4 (May 1999, October 2000 and April 2001 ) were found
to exceed the TPH-G ESL. Therefore, if the dissolved TPH-G plume is allowed to
reach the tidal canal, then TPH-g concentrations may pose a risk to the aquatic habitat.

The ESL for TPH-d in groundwater with respect to protection of aquatic habitat is
640p9/L. Groundwater samples collected from wells MW-2 through MW-S have
exceeded the TPH-D ESL by one to two orders of magnitude each ofthe last four
sampling events (October 2000 to August 2005). Therefore, if allowed to reach the
San Francisco Bay, TPH-D concentrations in the dissolved contaminant plume are
likely to pose a risk to the aquatic habitat.

2.4.3 Oirect Exposure
The ESL for direct exposure to TPH-D in soil for a commercial or industrial setting is
750m9/Kg. As shown on figure 6, the area where maximum TPH-D concentrations in
soil are estimated to exceed this ESL would be closely estimated by the 1,000mgikg
contour. Work crews that may be involved in excavating soil from this area should be
HAZWOPER certified.

3.0 QUARTERLY GROUNDWATER MONITORING

3.1 FIELD WORK PERFORMED
The quarlerly groundwater-monitoring was conducted on August 1 8th 2005. The locations
of all the monitoring wells associated with the subject site are shown on Figure 2
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On the 1 8th and 19th of August 2005, ERAS recorded groundwater elevations from onsite
wells MW-1, MW-2, MW-3, and MW4, once at low tide and once at high tide.
Groundwater samples were collected from MW-1 , MW-2, and MW-4 on the 18'n of August
2005. MW-3 was not sampled due to free product in the monitoring well. The locations of
Monitoring Wells MW-1 through MW-12 are shown on Figure 2.

At each monitoring well, the well cap was removed and the water level in the well was
allowed to equilibrate to atmospheric pressure. Static water level was measured using an
electronic water-level probe. The probe was decontaminated between wells using a non-
phosphate detergent and rinsed with purified water. The field records of waterJevel
measurements are included in Appendix E. The standard operating procedure for
groundwater sampling is included as Appendix F.

Three monitoring wells were sampled: MW-1, MW-2, and MW-4. Groundwaler was
purged using a new disposable bailer and transferred to appropriate containers using a
VOC-tip. The well purging and sampling forms are included in Appendix E. The sample
containers were labeled and stored in a cooler with blue-ice, to be transported under
chain-of-custody documentaiion to the State certified analytical laboratory. The chain-of-
custody forms are included in Appendix G.

Purge water was temporarily stored onsite until transport to an appropriate facility.

3,2 RESULTS OF MONITORING

3.2.1 Results of Groundwater Elevation Monitoring
Depth to liquid measurement collected on August 18 and 1 I 2005 were used to calculate
the groundwater elevation data shown in Table 4. The table shows that a measurable
thickness of LNAPL was found in well MW-3. As much LNAPL as possible was bailed
from MW-3 as an interim remediation measure, approximately 10 gallons.

Measurements were collected on August 18th while the tide was coming in. Figure l0
shows groundwater flow to the southwest, toward the tidal canal,. at a relatively flat
gradient of 0.003 fooVfoot. Measurements were taken on August 19tn while the tide was
going out. The data in Table 3 indicate that the groundwater flow direction is again toward
the southwest at a steeper gradient. Depth to groundwater in well MW-1 was found to
have fallen over 3 feet. This may be representative of groundwater in the formation.
However, when groundwater was sample on the previous day, water recovered very
slowly into the well, less than .02 foot per hour. Therefore ERAS assumes the reading in
well MW-1 on August 19'n does not represent the static water level.

Historically, the groundwater flow direction under the site has been found to be at various
times to the southwest and to the northeast. Thus, ERAS concludes that groundwaterflow
direction can vary 180 degrees within a 24-hour period due to diumal tidal fluctuations.
The relative flatness or steepness of the gradient can also vary depending on tidal flow.

ERAS Environmental. lnc, 4919 Tidewater Av€nuo



3.2.2 Analytical Results
Groundwater samples collected from wells MW-l, MW-2 and MW4 were analyzed for
TPH-D and TPH-G by EPA Method 8015, and for BTEX and MTBE by EPA Method 8260.
The analytical results are presented on Table 3. Groundwater from well MW-3 was not
sampled due to the presence of LNAPL on top of the groundwater. The laboratory report
and chain-of custody form are included as Appendix G.

No detectable concentrations of TPH-G or BTEX were found in any of the three
groundwater samples. MTBE was detected only in the sample from MW-1 at 6pg/L.
Concentrations of TPH-D above the ESL of 100pgil were detected in all three
groundwater samples ranging from 410pg/L(MW-1) to 13,300 (MW-2).

4.0 FEASIBILITY STUDY/ REMEDIAL INVESTIGATION WORK PLAN

ERAS recommends a removal of the LNAPL and contaminated soil acting as a source of
contamination. as well as assessment of passive and active treatment technolooies for
groundwater contamination. ERAS proposes a Remedial Investigation and Felsibility
Study to assess the feasibility and appropriateness of various clean-up technologies.

Figure 11 shows the elements of the Feasibility Study i Remedial Investigation (FSiRl).
Area A represents the area considered for excavation and dewatering. Area B represents
the area where clean-up will be considered via chemical oxidation. Excavation and
dewatering is also considered a possibility for Area B.

4,1 ELEMENTS OF FEASIBILIrySTUDY/ REMEDIAL INVESTIGATION

4.1.1 Assessment and Design ofSource Removal Excavation

A remedial investigation will assess the feasibility of and the results will be used to design
an excavation system that will include shoring and dewatering. Excavation will remove
contaminated soil acting as a source of contamination to groundwater. Dewatering will
remove LNAPL and contaminated water from the excavation; in addition to facilitatinq
excavation and backfilling activities by lower the groundwater table.

Figure 11 shows ten proposed locations for geotechnical borings to evaluate soil
conditions for the design of shoring system to efficiently dewater the excavation area and
to protect existing structures from the excavation. Soil samples from these borings will be
analyzed for geotechnical parameters including shear strength, unconfined compressive
strength and friction angle.

Figure 11 shows three proposed wells located in Area A near well MW-2. Extraction well
EW-1 is a proposed 8-inch diameter well set to 15 feet bgs located 30 feet from well MW-
2. Proposed observation well MW-2A is located 20 feet from well EW-1 and will be
screened in both the peat and fill (2 feet to 15 feet bgs). Proposed observation well MW-
28 is located 10 feet from well EW-1 and will be screened in the peat only (roughly 8 to 15
feet bgs). Monitoring well MW-2, screened to 8 feet bgs in the artificial fill only, will also be
used as an observation well. An aquifer pump test and groundwater modeling will be
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conducted to strategically locate dewatering wells and estimate well pumping flow rates to
dewater and treat the contaminated groundwater, and to facilitate excavation and
bacKilling activities by lowering the groundwater table for the planned excavation. These
data can also be used to assess the feasibility and appropriateness of an active
groundwater pump and treat remediation system.

4.1.2 Assessment of ln.Situ Chemical and Biological Rem€diation.
In addition, the remedial investigation will evaluate the feasibility of in-situ chemical and
biological remediation, and the results considered for evaluation of an array of injection
remedial wells for introduction of oxidants and biological enhancement products.

Figure 1l shows four test wells to be installed near the northwest boundary of the site
(wells MW-5 and MW-SA through C). MW-S will serve as an injection well for testing in
situ chemical and bioremediation technologies. Wells MW-5 A through MW-SC will serve
as observation wells located 5, '10 and 15 feet from well MW-5.

4,2 WELL INSTALLATION, DEVELOPMENT AND GROUNDWATER SAMPL!NG
Prior to drilling well installation permits will be obtained from the Alameda County Public
Works. The drilling area will be marked and reported to Underground Servioe Alert at least
48 hours prior to drilling to give private utilities an opportunity to mark their lines. All
drilling locations will be inspected for underground utilities using a private line locating
service.

All wellswill bedrilled usinga hollow-stem auger drill rig. All borings will be continuously
cored for lithologic description. One soil sample from the boring for wellMW-S will be kept
for chemical analysis of TPH-D, TPH-G and BTEXMTBE. Representative soil samples
will be kept from the borings for MW-s and MW-5A through MW-SC for analysis of total
organic carbon (TOC), moisture content, bulk density, and total and effective porosity.
The results of these tests will assist the groundwater modeling and geotechnical analyses,
as well as in-situ oxidation.

Well EW-1 will be drilled using 12 to 14-inch augers and completed as an B-inch diameter
PVC well to 15 feet. The screen of 0.02-inch stots will be set at 2 to 15 feet bgs. The
annulus will be filled with #3 sand filter pack to 1.5 feet bgs. The filter pack wifi be topped
with 0.5 foot of hydrated bentonite. The remaining annulus will be filled with neat cement
to about 0.5 feet bgs and the well head protected by an 1B-inch square metal vault.

All other wells will be installed as 2 inch diameter PVC wetls in 8-inch diameter borings
with 0.02-inch slotted screen and filter pack of #3 sand. The well heads will be protected
by a 10 diameter well vault. Wells MW-5 and MW-sA through MW-5C will be completed to
a total estimated depth to 8 feet with the screened interval from 2 to 8 feet. The annulus
will be filled with filter pack to 1.5 feet bgs, overlain by 0.5 foot of hydrated bentonite, and
the remaining annulus filled with neat cement. Well MW-2A located 20 feet from EW-1 will
be completed in both the fill and the peat with the screen from 2 feet to 15 feet bgs. The
annuluswill be completed as for MW-5. Well MW-28 located l0feetfromwell EW-1 will
be screened in the peat material only, from 10 to 15 feet bgs. The filter pack will be filled
to I feet bgs with 2 feet of hydrated bentonite above the fitter pack. The remaining
ERAS Environmenlal, Inc. 4919 Tidewater Avenue



annulus will be filed with neat cement.

The five new 2-inch diameter wells will be developed using the purge and surge method.
The wells will be initially bailed from the base of the well to remove accumulated solids.
Then the wells will be surged using a 2-inch surge block. The wells will then be purged
using a submersible pump until the groundwater clears substantially of silt and/or the
groundwater parameters pH, conductivity and temperature settle to within 10% for three
consecutive readings.

Monitoring well MW-S and pre-existing wells MW-1 through MW4 will be monitored for
depth to groundwater and groundwater samples will be collected for chemical analysis as
part of the semi-annual groundwater monitoring program. .At that time, groundwater in
wells MW4 and MW-s will be monitored in the field for oxidation-reduction potential
(ORP), dissolved oxygen (DO), temperature, and pH. Additionalgroundwatersamples will
be analyzed for total and dissolved iron and dissolved manganese. Data from these
additional tests will be used to assess the feasibilitv of in-situ remediation as explained is
Section 4.5.

Previous chemical analysis of groundwater collected from the monitoring wells has been
for TPH-D, BTEX and MTBE. However, the 1994 summary report prepared by Gen-Tech
reported 8,000Ug/LVOCS detected in water sample (WS-1) collected from the excavation.
Theretore, EMS proposed analysis of the groundwater samples collected from wells MW-
1 through MW-5 for VOCs by EPA Method 8260 (full scan) as well as TPH-D and TPH-G
by EPA Method 8015. Future analysis of groundwater samples for VOCs (in addition to
the required BTDUMTBE) will be determined by the results of the initial 8260 full scan.

The Standard Operating Procedures for hollow-stem auger drilling and sampling, well
installation and development are included in Appendix F.

4,3 GEOTECHNICALINVESTIGATION

ln order to further evaluate excavation and disposal as a feasible remedial option, an
effective shoring system will be required for the following reasons: 1)To protect existing
structures and utilities from the excavation; and 2) To efficiently dewater the excavation
area by limiting the flow of water into the excavation from beyond the excavation limits.
Therefore, to evaluate various shoring systems we recommend a geotechnical
investigation with the following scope of work:

e We will include up to ten cone penetrometer test (CPT) probes distributed along
the proposed excavation limits. The total number of CPT probes will be based
on an 8-hour work day with the CPT subcontractor and will be dependent upon
the total depth required at each probe location; however, we estimate that at
least 6 probes to depths ofat least 20 feet each can be achieved within an 8-
hour work day. The probes will be advanced to the stated depths or to practical
refusal of the exploration equipment, whichever comes first.

. An adjacent boring will be advanced at each location for direcfpush core to
confirm the location of the top of the peat layer and to collect a groundwater
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grab-sample for analysis of TPH-D, TPH-MO, BTEX and MTBE. At the two
location between the former USTs and MW-1 and the location near the former
USTs and the recovery trench, a core sample of the underlying peat will
collected foranalyses of TPH-D, TPH-MO, TPH-G, BTEX and MTBE, to confirm
the hydrocarbon concentrations detected in the peat layer in previous boring
BH-1 1. Standard Operating Procedures for collection of soil and groundwater
grab-samples are included in Appendix F. These data will be used in
conjunction with analytical results from the monitoring well to show the current
distribution of contamination in groundwater, and to help design an offsite
investigation to delineate the horizontal extent of the plume, if appropriate.

. Upon completion of the CPT probes, the resulting holes will be backfilled with
grout in accordance with the County of Alameda guidelines.

r Cone penetration testing (CPT) is a process whereby soil characteristics are
determined when a cone penetrometer is driven into the subsurface. The CPT
provides a rapid, reliable and economical means of determining soil
stratigraphy, relative density, strength and hydrogeologic information (static and
dynamic pore pressure, hydraulic conductivity).

. Murray Engineers, Inc. of Palo Alto will review the CPT data and establish
correlations with the Gen-Tech data as well as available Dublished information
regarding the expected local Bay Mud characteristics. Murray Engineers will
perform engineering analysis of the resulting data in order to provide
recommendations for sheet pile shoring design, from a geotechnical perspective.
Murray Engineers will also provide recommendations for earthwork during
replacement of the exported contaminated soils with clean imported fill.

4.4 AQUIFER TEST FOR DESIGN OF DEWATERING SYSTEM
For shallow unsaturated and saturated soils impacted with TPH-D, excavation and
disposal is a feasible remedial option. In order to remove soils impacted in the saturated
zone, an effective dewatering system is required prior to the excavation of these soils.
The design parameters forthe dewatering system, which include the numberand location
of wells and their depth, will depend on the site geology and the extent of vertical and
lateral contamination within the various lithologic layers.

Based upon review of previous site investigation (Gen-Tech Environmental, May '17,
1994), which included a total of 14 exploratory borings ranging from 5.5 to 12 feet deep
across the site, we understand that the entire site is capped with artificial fill which has
raised the surface to approximately 5 feet above the high tide line. The fill varies in
thickness from 0 feet at the southwest property boundary to greater than 9 feet along
Tidewater Avenue. The fill varies in composition from sandy gravel with intermixed debris
to silty or clayey sand near the base. The fill is underlain by peat thinly interbedded with silt
and clay. The peat layer appears to be underlain by black Bay Mud.

Historically, groundwater impacted with TPH-D has been encountered at approximately 1-
4 feet bgs, and within the artificial fill and the underlying native silty clay, silt and clayey
sand layers. In addition, TPH-D-impacted soils were locally encountered in the deeper
peat layer (soil sample collected from boring BH-1 1 contained 46,000 mgikg TPH-D).
ERAS Environmental. lnc, 1 2 4919 Tidewater Avenue
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To excavate saturated soils impacted with TPH-d, the dewatering system will have to
lower the water table at least 2-3 feet below the varying excavation depth, which may
locally terminate in the underlying peat layer. In order to design the dewatering system,
we will perform an aquifer test will be performed (using the proposed B" well EW-1 as the
production or extraction well) to characterize the aquifer hydraulic parameters including
hydraulic conductivity (K) and specific storage (S"). These parameters will then be used to
simulate site dewatering and provide recommendations for the temporary construction
dewatering system. The scope for the aquifer test will be as following:

. Install pressure{ransducers in the observation wells, piezometers, and
production well to observe the ground-water levels during the pre-pumping,
pumping, and recovery test periods.

o Install necessary piping system to convey the extracted groundwater from
the production wel, to a holding tank.

c Take background static water levels for 48 hours to determine any pre-pumping
trends including from tidal fluctuations.

. Perform a step test for approximately 3 hours to estimate the maximum
sustainable discharge rate for the 48-hour pump test. Allow the system to
recover.

. Using the a specific sustainable discharge rate, conduct a 48-hour pump test
and monitor drawdown in the various observation wells and piezometers
screened in different lithologic layers to determine the hydraulic parameters of
the aquifer system. The discharged groundwater flow rate will be measured
with a flow meter, and stored on-site in a holding tank.

c Monitor water levels in all wells during recovery until water-levels are within at
least 90% of their pre-pumping static levels.

The groundwater stored in the holding tank will be removed from the tank and disposed
within 90 days of accumulation. lf groundwater is discharged into the sanitary sewer, a
wastewater discharge permit will be obtained from EBMUD (East Bay Municipal Utility
District).

4.5 AQUIFER TESTANALYSIS AND GROUNDWATER FLOW MODELING
The time-drawdown data generated during the aquifer test will be analyzed to estimate the
hydraulic properties of the aquifer system and in turn, these will be used as the basis for a
numerical groundwater flow model. The scope of work will be as following:

r Analyze the time-drawdown data collected during the pump test.

. Evaluate the lithologic data and the results of K and Ss from the pump test.

o Construct and calibrate a numerical groundwater flow model for the Site.

. Use the groundwater flow model to:
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o estimate the locations and number of pumping wells, and the
production rates and flow quantities for the temporary dewatering of the
aquifer system prior to excavation;

o simulate the dewatering of the aquifer system and estimate the length
of time necessary to dewater that portion of the aquifer system above
the excavation;

o simulate and evaluate the effects of shoring system including sheet
piles acting as cut-off walls, or interceptor or injection wells;

u Provide preliminary design criteria for construction dewatering.

We will simulate the dewatering system that will lower the water table below the bottom of
the proposed excavation depths. This will involve optimizing the number, location, and
spacing of wells pumping at constant and/or variable rates by simulating the transient
decline in pore-water pressure across the Site using MODFLOW, the U.S. Geological
Survey modular finite-difference groundwater flow code (USGS 1988).

4.6 IN-SITU CHEMICAL AND BIOLOGICAL OXYDATION INVESTIGATION
For soils impacted with petroleum hydrocarbons, oxidation of the contaminants by
chemical injection (e.9. oxidants like hydrogen peroxide, sodium percarbonate) and/or
biological (aerobic and/or anaerobic) degradation may be a feasible remedial alternative.
In order to evaluate this remedial option we propose the following scope of work:

o For in-situ chemical oxidation, determine oxidant injection flow rate and
concentration based on the injection test well concentrations of TPH-d in
groundwater and in groundwater, and soil and aquifer test data including
soil bulk density, porosity and hydraulic permeability.

. Perform two follow-up monitoring events of groundwater sampling in the
test wells, and evaluate groundwater well concentrations. The time gap
between the follow-up monitoring events will be based on well distances
and aquifer data including groundwater gradient and hydraulic permeability.
Based on the well concentrations obtained during the first follow-up
monitoring, inject additional oxidant formulation in the test wells as required.
Estimate degradation rates and times for in-situ chemical oxidation.

o For in-situ biological degradation, evaluate chemical indicators of natural
attenuation, which include measurements for nutrients, electron acceptors,
ORP, DO, and pH. During well drilling operations, collect one groundwater
sample and one representative soil sample from each of the upper distinct
lithologic layers, i.e. the fill material, the native clayey sand layer and the
peat layer, and analyze for the following: TOC, ammonia nitrogen, nitrate
and nitrite, ortho-phosphate, sulfide and sulfate, and pH. Additionally, the
groundwater sample will be analyzed for biological oxygen demand (BOD),
chemical oxygen demand (COD), total and dissolved iron and manganese,
alkalinity, ORP, DO and temperature; and as indicated in Section 4.2 the

ERAS Environmental. lnc, 't4 4919 Tldowater Awnue



soil samples will be analyzed for physical parameters like bulk density,
porosity (total and effective) and moisture content.

o lf analytical results of chemical measurements indicate possibility of
significant biological degradation, a more detailed microbial study will be
performed to determine site specific biodegradation activity. Laboratory
simulations using site groundwater, soil, microbes and contaminants will be
performed. Information such as enumerations of on-site microbe
populations, microbial by-products and most favorable electron acceptor
conditions (aerobic vs. anaerobic) will be evaluated, and thereby an
estimate for biodegradation rates and times will be provided.

4.7 REPORT PREPARATION
The field procedures and results for the well installations and geotechnical borings
listed above will be detailed in a Well Installation and Soil and Groundwater
Investigation Report prepared by ERAS Environmental, Inc. This report will include the
boring and well completion logs, CPT logs, the results of soil and groundwater
analyses, updated maps showing contaminant distribution, and a refined SCM. This
report will also include recommendations for offsite sampling for plume delineation, and
additional wells for monitoring plume attenuation, if warranted.

The results of the aquifer testing, groundwater modeling, in-situ remedial investigation
will be presented in a FS/RI report prepared by Applied Remedial Technologies, Inc. of
San Francisco. This report will assess the feasibility and cost associated with
excavation and de-watering for source removal, and in-situ remediation of
groundwater. This report will be part of the updated Corrective Action Plan detailing
the area and design of the proposed excavation and dewatering system, geotechnical
recommendations from Murray Engineers, Inc. of Palo Alto for excavation shoring, and
a proposal for an in-situ groundwater remediation system, if warranted
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TABLE 4
GROUNDWATER ELEVATION DATA

4919 Tidewater Avenue
Oakland

Well
Number

Date
Monitored

Top of Casing
Elevalion
(fl amsl)

Depth to
Liquid
(feet)

Depth to
Water
(feet)

LNAPL
Thickness

(feet)

Groundwater
Elevation
(ft amsl)

MW-,1

IMW-

MW-3

t\4w-4

14-Apr-94
17-Nov-94
13-Aug-95
23-Aug-99
26-May-99
26-Apr-01
5-Sep-02
18-Aug-05
19-Aug-05

14-Apr-94
18-Nov-94
1&Aug-95
23-Aug-99
26-May-g9
26-Apr-01
5-Sep-02
18-Au9-05
19-Aug45

14-Apr-94
18-Nov-94
13-Aug-95
23-Aug-99
26-[/4ay-g9
26-Apr-01
5-Sep-02
18-Aug-05
19-Aug-05

13-Aug-95
26-May-99
26-Apr-01
5-Sep-02
18-Aug-05
1g-Aug-05

2.68
2.68
2.68
2.68
2.68
t .oo

2.68
2.68
z.oo

3.5
3.5

3.5
3 .5
? 4

J - J

2.9
2.9
2.9
2.9
2.9
2.9
2.9

2.9

3.87
3.87
3,87
3.87
3.87
3.87

2-54
t). l

2.62
2.62

2.O4
2.07

3.37
3.46

1.26
3.88
3.09
2 . 1 7
2.29
1 . 1 4
2 . 1 5
2.54
6 . 1 0

1 . 7 4
z.Ya

2.89
2.96
1.74
3.06
2.62
2.62

I .33
1 . 2 3
2 . 1 8
2.'18
t . au

1 .29
2.34
2.08
2 . 1 0

3.31
1.69
3.31
3.37
3.46

0
0

0
0

0.04

0
U

1.42
-1.2Q
-0.41
0.51
0.39
1 . 5 4
0.s3
0.14
-3.42

1.58
1.72
0.55
0.61
0.54
1 .76
0.44
0.88
0.88

I q'r

1.67
0.72
0.72
0.40
'I .61
0.56
0.85
0.82

0.54
u.cc)

2 . 1 8
0.56
0.50
0.41

NOTES
ft amsl = feet above mean sea level
Depth to water measured in feet below top of casing survey point_
Groundwater Elevation reported in feet above mean sea level.



Appendix A

LIST OF PREVIOUS REPORTS IDENTIFIED IN PUBLIC FILE REVIEW
FOR 4919 TIDEWATER AVE. OAKLAND, CA

In Chronological Order

Geo-Environmental Technology , April27 1 989, Underground Tank Removal

Geo-Environmental Technology, June 15, 1989, Technical Report and Preliminary
Investigation.

Gen-Tech Environmental, March 12, 1991, Contaminated Site Interim Report and
Technical Work Plan for Migration Control.

Gen-Tech Environmental, March 24, 1994, Summary Report of Previous Site Activity.

Gen-Tech Environmental, May 17,1994, Soil and Groundwater Investigation

Gen-Tech Environmental, July 12, 1994, Supplemental Technical Report Letter on
Bioremediation of Contaminated Soils and Trench Installation

Gen-Tech Environmental, December 9, 1994, Quarterly Monitoring Report, Fourth
Quarter.

Environmental Restoration Services, August 18 1995, Investigative Report,
Groundwater Extraction/Disposal

PIERS Environmental Services, August 27, 1999, Groundwater Monitoring Event,
Product Removal System Performance

PIERS Environmental Services, November 27, 2000, Groundwater Monitoring Event,
Free-Product Removal System Performance

Pf ERS Environmental Services, December 27, 2OO0, Investigative Report

Environmental Restoration Services, May 7 ,2001, Groundwater Monitoring Event

Environmental Restoration Services, September 27, 2002, Groundwater Monitoring
Event.

Environmental Restoration Services, October 4, 2002, Revision of ERS February 6,
2001 , Corrective Action Plan

t
I
I
I
I
t
I
I
t
I
t
t
I
t
I
I
I



Appendix B

GEN-TECH 1994 SUMMARY REPORT INFORMATION
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lh. soil d€classification work was dons by another subcontrador (Aqua Terr4, who seleded tho

blo.alory loir their analyses.

laLcted samples were chemically anatyzed for Total Petroleum Hydroca6ons as Gasoline

6etrol oi.rdr FPHD), B€nzeoe, Tduene, Ewlbenzene and xytens (BTER, Volatils Organio
irr,"ry"G OOCI,'Saso-Neutrat Anatysis (BNA), lgnitabllity, Priorily^ Metals and Westo OilrTotal
Ort iro drease using EPA Melhods 8015, 8020, 8240' 8270. 7000 Sedes' and 503E' Thg
cn|nlcal analytical repofts are presented in lhe IndiviJual ropons attached to thb report. A
ld .llngorprinf was sent to Curtls Thompkins Labotatory in Berkglsy' Calitornia lot
mryat ot iho tlquld tuet. Tho sampl6 was anaiyzed tot TPHD, .phonols and polyct orinared

irpnenots (PCBj using EPA Methods 8015, 8080 and 604' The results showed uw the
|'rhoUn tuel was 95% dlssel, and tha Atoclor PCB and phenols wet6 not dotect€d'

A rr|wnary of the soil and watsr dat4 is ptessnted in Tables 1 and 2 below' Tho data 6 groupod
t! lirtod by sample dato, and wh6re analysis constituents change a new headet with those
on&uents analye€d is inssrted into lho Tablo.

I
I
I
I
I
I
I
I
t
T
I
I
I
I
I
I
t
t

DS

l'f..
b

O a . l '
ol-a'
oa'J'
of.r '
03.t'
co.a'

clt .r '

r l . r '
r  l ' t '
r 0..'
r l  f '
r  l . t '
ll. rc'
t l .  I  r '
1& ra.
l$ ra'
t ]ar '
rl.lr

l t .r '
tt r'

Dals
Sampl€d

3 / 2 4 l 8 9
3t24  t89
3 t 2 1 t 8 9
3 t24  t89
3t24 t89
3 t 2 4 t 8 9

3t27  t89

Tabls l-

,IPIG
ug/kg

5 t 2 l 8 g  t q
312t89  iF
5 t2 t89  NB
5 / 2 / 8 9  N R
5t2 la9  tF
5 r 2 l 8 9  N R
SlZtAg rlFl
5 1 4 . 5 / 8 9  m
5/4-5 /89  I \R
5/,t-5r89 t\R
514.5 /89  l f i

Soil Chomicsl Analy3ls nesult3

IPHD B
ug/kg

<3,000 <20
<3,000 <20
<3,000 <2o
64,000 <20

<3,000 <20
<3,000 <20

<3,000 <30

<3.000
<3,000
3.000,000

40,000
460,000

46,000,000
4 2 0 , 0 0 0 ,
<3,000
<3,000
<3,000
<3,000

<20 < t00
<20 <100
<20 <'100
<20 <100
<20 <100
<20 < 100

<30 <100

NA NA
NA NA
NA NA
NA NA
NA NA
N A N A
NA NA
NA NA
NA NA
NA 'IA
NA NA

39 240
<30 <  100

I'F
lfi
t€
tn
ia

27,000,000
l€
t€
]\F
nn
ts

G
ug/kg

tR
iF
t\F
t€
ln
l.R

m

2,000 <400
<40 <500

NA
NA
NA
NA
NA
NA
NA
NA
M
NA
NA

<30
<30

IF
1S

T E X
all ugrkg

<40
<40
<40
<40
<40
<40

<50

hR
tg
ifl
NB
I'R
l,R

<500

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

5/r6/89
5/16/89

i | ,100

r,600

llrt f i*ng Projsct No. 9407 Page 7
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T
T
I
I
I
I
I

T
t
I
I
I
I
I
I
T
I
t

t

I
I

I
I
t
I
I
I
T

ss '1#
ss-8,
ss.r2#
ss .18 t
ss-20,
ss-23f
ss-281
ss -31#
ss.36l

DS-1t
DS.2t
DS-3t
os.4l

woP-r '
woP.2.

TS.rt
rs-2t
rs.st
TS.41
rs.5t

sD.1f
sD-2t
sD-3t

LS.r@
LS-2@
LS.3@
LS4@
LS-5@
LS-6@

5/2  6 /8  9
5 t26 t89
5 r 2  6 / 8 9
5 / 2 6 / 8 9
5 / 2 6 / 8 9
5 / 2  6 / 8 9
5 / 2 6 r 8 9
5 / 2 6 / 8 9
5 / 2  6 / 8 9

6 / 2 0 / 8 9
6r20t8g
6 / 2 0 / 8 9
6 / 2 0 / 8 9

5 t 2 4 t  8 9
5t24  tS9

rPHO
mgrkg

1 , 3 0 0
3,900
8 , 3  0 0
1 , 8 0 0

650
| , 4 0 0

790
1 8 , 0 0 0
9,700

<20
4 , 3 1 0
' r , 6 9 0

420

<3,000
<3,000

5 , 7 1 0
3,950
1 , 3 3 0
1 , 5 6 0

370

1 , 3 r 0
1  3 ,460
5 , 5 0 0

to
N)
lo
1{)

280
2 1 0
210

't ,200
2 , 0  0 0

tn
l,F
tff
tff

<10,000
<t  0 ,000

Trbl€ l. Soil Chsmlcal Rosull$ con'i.

IPri^o
mg/kg

NA NA NA
NA NA NA
NA NA NA
NA NA I{A
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA

.'-...

NA
M
NA
NA
NA
NA
NA
NA
NA

Sample Dalo \,@
No. Sampl€d ug/ko

I
I

CE
ug/kg

IF
ia
liR

iR
1€

<50 <50 <50 <50 t€
<50 <50 <50 <50 ia
<50 <50 <50 <50 tff

i a m f R i F h n
iR IG iR I\R NR
iR l,F lS l,F tff
i F r a i n l \ F l m
lF t'll an !a lF
tq tG lfi l€ l'R

T E Totalx
all ug/kg

iR
l€
lG
tn
iF
t€
t\R
ts
tn

I
NR
t€
tF
lg

I'O
to

.IPTG

ug/kg

I'E
tH
t€
r{1
}R

tq
I,R
AF

iR
fs
IG
tn
t€
tn

92 <50 <50 1 ,456
<50 <50 190 6{5
<50 <50 <50 284
r97 <50 <50 <50

<20 <20 <30 <20
<20 <20 <30 <20

l P I f l B T E X
ug/kg all ug/kg

Sampls Date
No Sampled

6 / 1 9 / 8 9
6 / 1 9 / 8 9
6 / r  9 / 8  9
6 / 1 9 / 8 9
6 / 1 9 / 8 9

6 / 1 9 / 8 0
6 / 1 9 / 8 9
6 / r  I  / 8 9

6 / 1 5 / 9 0
6 /  r  5 / 9 0
6 / 1 5 / 9 0
6 r  r  5 / 9 0
6 / 1 5 / 9 0
6 / 1 5 / 9 0

<50 410 <50 975
1,620 55,700 <50 r,000
< 5 0  3 1 0  6 5  1 3 0
<50 <50 <50 <50
<50 <50 <50 <50

N)
t'|)
tD
to
N)

I
l
I
t
I
I
I

Disalvo Trucling Pfoiect No. 9407 Page I



I
I
I
I
I
I
I
I
I
I
I
I
I
I
l
I
I
l

Table l. Soil Chomical Results con'|,

sample Date lgn- voca BNA Metals
No. SamDled

I
I
I
t
t
I
t
I
I
I
I
I
T
I
t
I
t
T

ss.'r.0 coMP# 5/26/89 Nr l,[) 1,o
ssn2. 16 coMP# 5t26t89 Nt rO M)
ss-20. 23. 28 COMP# 5/26/89 Nt lO rO
ss-31 ss-36 coMP# 5/26/89 Nr r\D N)

OTES: Soil Chemical Analysis Re3ults

IS
tre
Ire
tre

NA. Nol Analyzed TPHG . Totel Petroleum Hydrocabons as Gasolin€
NR - Not Requ€st€d TPHD - Tolal Pelrol€um Hydrocarbons as Di€sel
ND. Not D€tecled B - B€nzsns; T - Tolueo€: E. Ethylbenzsng; X. OotsD Xylen€
VOC - Volafle Organic Compound Nl - Not lgnltable at <186r F
VOCA - Nons d6t€cled 6)cepl for tuel constituents reported abow.
BNA - Base, Neuhal and Acid Exlractabtes
TPHWO - Total Pelroleum Hydrocarbons as Wasto Oil
TBG - When mebls detected, conc€ntratlons are considered typical foJ ths regional geology.
' - Analyz€d at Trac€ Analysis Laboratory, Haywafd, CA
t - Analyz€d by Med.Tox Associales, Pleasanl Hill, CA
t , Analyzed by Carter Analytical Laboratory, Inc., Campbell, CA
@ . Analyzed by Ghromalab, lnc. San Bamon, CA; post treatment stockpile soil samples.

Tabla 2. Wat6r Ch€mical Analysi3 F6sultc

Sampl€
No.

ws-1 '
wwoP-1.
ws- r '
ws-2'

NOTE$:

Date
Sampled

5t2-3t89
5 1 2 4  t 8 9
5/16/89 '

5 /  I  6 / 8 9

TPIID
ug/kg

<80
<t  00

tq
690,000

vm
ug,lkg

iR
ND

8,000
l€

B T
all

tR l.F
<2 'l20

r 1 0  4 t
iR hR

E X ( E
ug/kq --- ugrkg

iF 1A tff
260 3,300 36,000

r ,000 120 t f f
lG tn iF

Water Chemical Analysis Bs!ults

NA - Not Analy2gd TPHG - Total P€troleum Hydrocarbons as Gasolina
NB - Not Requesled TPHO - Total P€troteum Hydrocarbons as Diesel
ND - Nol Det€cled B. B€nzeng; T- Tolu6n6; E - Eihylb6n.eno; X - Cfotal) Xyl€ne
VOC - Volalils Ofganics Compounds
'- Analyzed at Trac6 Analysis Labo,atory, Hayward, CA

I
Oisalvo Trucking P.oi6ct No. 9407 Page 9
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Appendix G

GEN-TECH 1994 SOIL AND GROUNDWATER INVESTIGATION



T
I
I
I

r EB-7

EB.e +

Existing
Soil Stockpile

Mw-s O
EB.s +

+T;'
NO
,VD

Patuing
Naa

I
I
t
I
I
I
I
I
I
I
I

EB-8+
ND
ND
ND

f ees ivo

ND

fence

Monitoring well Locaton 250 -TPH, oasoline mgkg
150 -TPH, Diesel mgJkg

Expf orato.y Boring Locationt 80 . Eenzene,uglkg

E E  -

ND

ND

+

o
MW-3
250

180

I*'-'--l

o f " " t  5o

Gen lech Environmental, lnc.
San Jose, CA

Soil samoles collected at lhe contact
of the anifical fill and narivs soil
which correspoods to th6 capillary fringe

Soil Chemical Rosults Proiect No. 9344
Scale: 1' = 60'

Disalvo T.ucking Date: Apr.. 1994
4919 Tidewater Avenue
Oakland, CA Figura 4

t
I
T
I

o

L
0)
G'
I

F

EB.z .
Gate +

{ ee-t



I
I
I
T
I
I

TABLE 2. SOIL BORING CHEMICAL DATA

T
I
I
T
T
t
I
I
T
I
I
I
I

Sarnple TPHG
No. mg/kg

MW#1@C/F ND
MW#2@C/F ND
M W # 3 @ C / F  2 5 0
EB.3@C/F ND
E  8 . 5  N D
E B . 6  N D
E B-8 hD
E B - . I  1 '  N D

BTEX
----- all ug/kg -----

ND
ND
ND
200
ND
ND
NO
ND
ND
ND
ND

C/F - Contact between anilicial fill and nativs sediments, see boring logs fdr depth.
'Reported as CB in Oil and grease results by laboratory
mg/kg - Milligrams per Kilogram
ug/kg - Micrograms per kilogram

TABLE 2. GBOUNDWATEF CHEMICAL DATA

E X
u  g / l

4 .4 ND ND ND ND
29,OOO ND ND ND ND

1 5 0  1 8 0  N D  2 , 1 0 0  2 , 0 0 0
ND ND ND ND ND
ND ND ND ND ND

2.5 ND ND ND ND
ND NO ND ND ND

7.3 ND ND ND ND

ug/l

ND
1 0 0
N D
1A

ND
ND
ND
ND
ND

ND

TPHD
ug

lPFG
ugll

ND ND ND
1 . 2  N D  N D

ND ND ND
N D  0 . 8  0  4 . 4
f\D ND ND
ND ND ND
ND ND ND
ND ND NO
ND ND ND
ND ND ND
NO ND ND

ND ND ND
FP FP FP
N D  N D  1 . 2

TPHD
mg/Kq

2 4 0
64,000

3 3 0
73,000

ND
6 5 0
ND
ND
ND
2 2 0
2 9 0

ND
FP

7 , 7 4 0

G
mg/kg

ND
3 6 , 0  0  0

ND
N D

1 8 0
ND
ND
ND

Sample
No.

EB.lGWS
EB.zGWS
EB.3GWS
E8.4GWS
EB.5GWS
EB-6GWS
EB-7GWS
EB.SGWS
E8.9GWS
EB. lOGWS
EB.1  lGWS

ND
2 , 5 0 0

ND
2 0 0
ND

9 4
ND
ND
ND
ND
ND

t\4W-1 NO
M W - 2  F P
M  W - 3  2 5 0

ND
FP
ND

ND
FP

1 . 7

FP - Floating Product, monitoring well sample not collected.
ND - Nor Detecled
mg/l - milligram per li ler
ug/l - microgram Per lrler

OiSal\,o Oakland Proiect No. 9344



Appendix D

ENREST I995 SOIL AND GROUNDWATER INVESTIGATION
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Appendix E

FIELD DATA FORMS



Projecl Localion:

Projecl Number:

uetarp.pr@

Groundwater l_evel Summary

frft rloatr*t- oarc, fr/fi,o5-
Otqrcl__tn*.g.Ior: l1.Q- t- 6Et--
SO tFF' E f Measrre point (Toc or other)

l4u -a-

h r,,' -



Projecl Locatim:

Projecl Nunber

l,tetertype(WL@

Groundwater Level Summary

L{1n r *r*-o*", Y.[tof
o9* t: 

"L-Lnspe"ro. 
/4(.-

So LA^5 5f Measure poirt (ToC or other)



Pr$rd Localion;

Prciect Nurnber:

t,teterType(WL@

Groundwater Level Summary

?f(9 rfi)Grrih-Dur", ?./tPJ-
olq rq-Ln"p""ro" 14(-
Se ta^ssJ_ Measure point (Toc or oihe.)



GROUNDWATER SAMPLE DATA
went hb.s-l
e'oi*tt oi-oor-ot IJH^ 4qtq f/',"u,t*.-,

Pwge Date fr. f_ oS- personnet 
L<e

rugc r---- -- r-uag€ rtale
uafu W?. 6n-*tat (pufuonry)

Pafarneter
Meter Othqa)

Depth to
Bottom

- Depth to
Water

= casrng
vo|UfiE

' Volume Faclor
o.zs"=.ozsZfr

= Gallons
per CV

L.t4 2 rtl l .u t1 .1 . ' l

t{_rx .7 - s.sG

6.14-lrL t3)v

I
I
I
I
I
I
I
I
I
T
I
I
t
I
I
I
I
I

Time
(24 hour
clock)

Gallons
Removed

EC
(uSi/cm) Temp [C] pH NOTES

I l j U n 4-tYWt

l l :  - l t

" f
'1.o3 br .L L .7 t

I t . { 2 t . f 't.,/<
L.'t,\ L *Y

{'f++ ?fan- r-&---ll:

ltituf '\) rZ.a t )  l 2 ; l  a  - L-o t -

a L iCa o t n-? , ,{' Fx 3. f Ho.rttar - ,9:9 f

J h!1a 9D1P '-a

Well
Dewatered

(Y/N)

Total Volurne
Removed

(sal)

Casing Vol removed
Itr$

( t.i L-
Depth to
Water at
Sampling

Date
Sampled

Time
Sampled

Sample
Method

#/Vpe
containers

Well #J .Q T 8.ttar {b.zo
DrsP.
8*'+tot-

t('"|l
l l 'tw- |



GROUNDWATER SAMPLE DATA
wett* /1b{-

ftoiect * n(--€o r -o , lffi "{q tf q+o* n,,*'1T,:* Q. r?-o( ::".:T, tto
uewa AflF lwut (ililffirj

Purge Rate

Time
(24 hour
clock)

Gallons
Removed

EC
(uvcm) Temp [Cl pH NOTES

t)"t31 3rn6r4 (t*<- .< ^. .-,

I 7 :,t r 1r lS fo Ex L,tt

IZ:{ 2- . t lSdl ?€.L L.6t
l L :  t 1 L . t r lfit- 23.{ 6.({

/ 5 i aa S i a ? c C

l3:6 Ctl'-t cv 7*1t

Well
Dewatercd

(Y/N)

Tolal Volume
Berno/ed

(sal)
Casing Vol removed

FS

AI 1.zr 4
Depth to
Water at
Sampling

Dale
Sampled

Time
Sampled

Sample
Method

#/\pe
contarners

t.tv.osaB:oo q,F WS!'
Ea -4y I tffl'ori

5 // uor
Ll tztzt-

wen# [4bo --L--



I

,,f

GROUNDWATER SAMPLE OATA
well * 14 tr I
Prciec't af--oot'ol [J]^t tsrf -tpt,*,n,n-

Purg€ Date ?, *_O( 
personnet 

[ <e_.
l'ume Purge Rate
ufu VrsP. hn+cot (pump onry)

Parameter
Meter OhLTbF)

Depth to
Eotlorn

- Depth lo
Waler

= Casing
voume

. votume_E$b[_\
0.75"=02\ft!!J)

= Gallors
per CV

1.K 7..ott f i o r t l .?f

I
I
I
I
I
t
I
I
I
I
I
I
I
I
I
I
I
I

Time
(24 hour
clock)

Gallons
Remor'ed (ugcm) Temp [CI pH NOTES

tq_'1t Stt..f

l b : O <
v%,t n r 9  A Y <-l Gltt-s I-/.,nJ t 6
lldl4, o ,.rr'l t1) >fr Ftit J

Well
Dewatered

(YN)

Total Volurne
Rernoved

(sal)
Casiog Vol rernoved

(sal)

Depth lo
Water at
Sampling

Date
Sampled

Time
Sampl€d

Sample
Method

#/type
containers

well# fr^ln'3



Meter rm.r>i

Time
(24 hour
clock)

Gallons
Bemoved

EC
(us,/cm) Temp [C] pH NOTES

l0).f( 3 fln\T G*s s*ra,-<- | sElg';>
I I  i a  t ?< iJ6, LL.LI L.1t
l l : - n c f.er LL. ' b.?t

I t t01 3fu L.u 0t.09 L1.L 1.,e3
; L i €F t.. ' ' l1s- Ats L -1-)

I  I ,V ShepL t

I t t3t, St v,?L€ - TTflD

We
Dewatered

(Y/N)

Total Volume
Removed

(gal)

Casing Vol rernoved
tr.)

n 7.o L{

Depth to
Water at
Sampling

Date
Sampled

Time
Sampled

Sample
Method

#/type
containers

8n< tl:t4'$

ntb*|fr
D"'sr.
Efth*

Slod?
?-l *tv,- *",0 fl4b-Ll



GROUNOWATER SAMPLE DATA

weil* f1h_r -/
P'oid# 6-tht-ot [SffJ .{qn t+l'.n-tw-

Purge Date 3. ffi O{ personnet 
[<e

Purge Purge Rate
tte&r D-JS?. B yFtav (purnp onty)

Paramelef
Meter Ohq>)

Depth to
Bottom

- Depth to
Water

= Casang
volume

' Volurne Factor
O.zS'=.Oe@

= Gallons
per CV

L.t4 J r,l l . t - t7 .1q

Ll_rX-f=3.3L

6.1 ,l -slL - 3)t

I
I
I
I
I
I

Time
(24 hou.
clock)

Gallons
Remo\r'ed

EC
(uS/cm) Tentp [C] pH NOTES

I  I iUn lt)At\:l

l l :  - lL l '7f 'l.dJ 5.2- L '7 t

l l . ( 2 t . l ?.k l t l . \ L*T

i1?! k+r -&1-

4rUtLT 7$ lz r? , )  /2 , l t a  - L-o t -

F Lr.-C o or r(' Ft 3. f Hott,ar -.G9 r

Lh;ze UBP ,.4

Well
Dewatered

(Y/N)

Total Volurne
Re.noved

(sal)

Casing Vol removed
Iriq

( t.i 7-
Deplh to
Water at
Sampling

Date
Sarnpled

Time
Sampled

Sample
Method

#/type
comarners

J-9t 8.rar (b.a DFsP.
Ln-+tot-

t/r,ll Well f f l"w- |



GROUNDWATER SAMPLE DATA
well# A LJ{-

P'oid# of-orf -or []^#^ "{i6€+oturr'n _
tTT"l" Q. rt-o{ jersolner lLc-

Y-:!l a+"F.8msv fiffffii
Purge Rate

Time
(24 hour
clock)

callons
Remor'ed

EC
(uvcm) Temp [C] pH NOTES

t?,t.3', 3rn6.+ GL\ ; ,:.dr-,*

t7 : , t r .1t Itf,o Ex /--z t

IL: ( 2-- . J lSdi 2€.L t " .6t
l L :  r1 L . t r t35l 23.( 6-(F

1 5 i o o S ,la P.€

13:ot Cn-t ov 7H,I

Well
Dewalered

(YN)

Total Volume
Flemoved

Oal)

Casing Vol rernoved
t+

AI 2.Lr L.f

Depth to
Water at
Sampling

Date
Sampled

Time
Sampled

Sample
Method

#^ype
conaners

t.tv.osl Ll':oO 4

ll;oo -E
E lrty'
t- 6 Eoi

3/oor
l-/ *tt"*-

welf # lrllrt -l--



I

F

GROUNOWATER SAMPLE DATA
WeU* At:9
Prci.dt qFoot- or lffi tqrr wo,*,*,o*

Purge Date ?. rc-o( 
personnet 

| <C_. _Purue Purge Rate
ut;ta MfJfu,g-_ (pump onry)

Pararneter
Metef ofi1LTDF)

Depth lo
Bottom

- Depth lo
Water

= Casing
voume .;"'1"#ffib= callons

per CV

1.o{ ?,.orl f io r , l .?f

I
I
t
I
t
I
I
t
I
t
I
I
t
I
I
I
I
I

Time
(24 hour
clock)

Gallons
Remo,r€d

EC
(uS/ffn)

Temp [C] pH NOTES

ltl: Ll\ Stt:,.f

l 0 ' :  O <
l L%r , t €  A Y <-r G llz-s LNAJ I  t ,6i
laaro 16r) h) 6n^+.r J

Well
Dewatered

(Y/l'|)

Tolal Volume
Removed

(sal)
Casing Vol removed

(sal)

Depth to
Water at
Sampling

Date
Sampled

Time
Sarpled

Sample
Method

#/type
containers

welr# |^A'3



GROUNDWATER SAMPLE DATA
weil# 

, l , ,tbl_ q
e,oi*t* ot--ou,lo, [fffJ . 4g tf eux-,v _

Purge oate i. tf . t( Personnet A,t -

,il"l',ffi Attf.lF 
PurseRate

Paramer-^r 
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STANDARD OPERATING PROCEDURES ...
GROUNDWATER SAMPLING

Prior to groundwater sampling, a measurement is made of the static water level using a
water level probe. At sites where the presence of separate-phase hydrocarbons is
suspected, a product bailer or an interface probe is used to measure product thickness.
The water level probe is cleaned with non-phosphate detergent and rinsed with de-
ionized (Dl) water between wells.

STANDARD PURGE PROCEDURES
The static water level and well depth are used to calculate the well casing volume. A
minimum of 4 well casing volumes of water are purged from the well prior to sampling
in order to obtain a representative sample of the groundwater from the formation
surrounding the well. Wells should be purged and sampled in order of least to highest
suspected concentrations.

Standard purging equipment is a new disposable bailer for each well. Alternatively,
purging and sampling systems may be a stainless steel bailers; HDPE tubing with a
foot-valve, or low-flow purging using a peristaltic pumps. Appropriate personal
protective equipment is worn during purging. The well is purged until the clarity, pH, and
conductivity of the discharged water has stabilized. "stabilized" is defined as three
consecutive readings within 10% of one another.

These parameters are measured and recorded initially, after every well casing volume is
removed, and after the sample is collected. In some localities, turbidity, Eh, and
dissolved oxygen measurements may also be required. lf the well is purged dry prior to
the removal of three or four casing volumes of water, the water level is allowed to
recover to 80% of the static level before sampling. Whenever possible, samples will be
collected within 24 hours after purging. ldeally, samples will be collected immediately
after purging to minimize volatilization of aromatic hydrocarbons.

The standard sampling equipment will be inert polyethylene disposable bailers. New
sampling gloves are worn during each sample collection. Sample containers typically
consist, depending on the analysis, 40 mittiliter volatile organic analysis (VOA) viats with
Teflon septa, 1 liter amber glass bottles, or plastic bottles. HCI or other preservative are
added to the sample containers as appropriate by the laboratory prior to sampling. The
groundwater sample is decanted into each VOA vial to form a meniscus at the top to
eliminate air bubbles when capped. The sample is labeled with date, time, sample
number, project number and analysis. The samples are stored in a cooler with blue ice
or ice, and delivered under chain-of-custody to the state-certified analytical laboratory.
For quality control purposes, duplicate samples, trip blanks, and equipment blanks may
also be collected. The duplicate sample is given a different number than the original
sample from the same well. Trip blanks are prepared by the laboratory using Dl water
and remain in the cooler. Equipment blanks are collected from sampling equipment
using Dl water after the equipment has been decontaminated and rinsed.

All non-dedicated purging and sampling equipment is washed in non-phosphate
detergent solution and double rinsed with Dl water after use in every well to avoid cross-
contamination.

EI(AU r.nvrnonmentat Inc. Word\SOps\GW SamDins



Purge water will be properly disposed or temporarily contained in labeled steel barrels
pending chemical analysis to determine proper disposal procedure.

NO PURGE ALTENATIVE PROCEDURES
Each well is sampled with a new 36-inch long inert polyethylene disposable bailer tied
with unused string, so that no decontamination between wells is required. The bailer
string is measured and marked with the measured depth to water such that the top of
groundwater will be just below the top of the bailer. New sampling gloves are worn
during each sample collection The bailer is slowly lowered into the groundwater until
the mark on the string is at the top of the casing. Therefore, sample drawn from the
base of the bailer will be taken from about 3 feet below the top of static groundwater in
the well. The water sample is decanted into appropriate containers using a VOC tip to
minimize aeration from turbid flow. The groundwater sample is decanted into each VOA
vial to form a meniscus at the top to eliminate air bubbles when capped. The sample is
labeled with date, time, sample number, project number and analysis. The samples are
stored in a cooler with blue ice or ice, and delivered under chain-of-custody to the state-
certifi ed analytical laboratory.
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STANDARD OPERATING PROCEDURE -
HOLLOW€TEM AUGER DRILLING AND SOIL SAMPLING

Borings to be drilled with a hollow-stem auger shall be hand dug to a depth of 4 feet below
ground surface. Soil samples shall be collected by drivlng a modified Califomia-type split-spoon
sampler at the base of the boring ahead of the augers. No fluids other than water will be used
in drilling.

Undisturbed (intact) soil samples shall be recovered from soil borings without introducing liquids
into the borings. Soil samples as core or cuttings shall be taken continuously from ground
surface to termination depth (TD), or through the aquifer zone of interest for lithologic logging.

Soils from all borings shall be described in detail using the Unified Soil Classification System
and shall be logged by a professional geologist, civil engineer, or engineering geologist who is
registered or certified by the State of California and who is experienced in the use of the Unified
Soil Classification System. A technician, non-registered geologist, or civil engineer trained and
experienced in the use of the Unified Soil Classification System who is working under the direct
supervision of one of the aforementioned professionals shall be qualified to log borings,
provided the aforementioned professional reviews the logs and assumes responsibility for the
accuracy and completeness of the logs.

All drilling tools shall be thoroughly decontaminated with non-phosphate detergent or steam
cleaned immediately before starting each boring.

Soil samples shall be taken in decontaminated brass sampting tubes in the splifspoon. The
brass sleeves will be separated using a clean knife. The ends of the tubes will be covered
tightly with teflon wrap, capped with tight-fitting plastic caps, and properly labeled.

ERAS Envhonmentil. Inc.



STANDARD OPERATING PROGEDURE --

GROUNDWATER MONITORING WELL CONSTRUCTION

The boreholes for monitor wells are usually drilled using a truck-mounted hollow-stem
auger drill rig. The hollow-stem auger drilling method allows the well screen, casing and
filter pack to be installed through the auger, thereby limiting boring cave-in during well
installation. The borehole is logged by a geologist during drilling. Soil samples are
collected for logging in a split spoon sampler lined with brass tubes at a maximum
interval of five feet. Soil samples selected for chemical analyses are sealed at each end
with Teflon sheets and plastic end caps, labeled and stored in a cooler with ice.

Well casing typically consists of flush-threaded schedule 40 PVC; however, schedule 80
PVC, Teflon, or stainless steel may be used depending on site conditions. The
screened interval usually consists of machined slots for PVC and Teflon casing and
continuous wire-wrap for stainless steel screen. The slot or screen size is selected by
the geologist according to filter pack grain size and hydrogeologic formation
characteristics. The most commonly used slot sizes are 0.010 inch and 0.020 inch.
Either a threaded end cap or a PVC slip cap fastened with stainless steel screws is
placed at the bottom of the casing. No solvents or cements are used to join casing
sections.

The casing is set inside the hollow-stem auger and sand or gravel filter pack material is
slowly poured into the annular space from the bottom of the boring to about 2 ft above
the top of the well screen while withdrawing the auger. The filter pack grain size is
selected by the geologist to conform to the formation grain size and estimated hydraulic
conductivity. A 1-ft to 2-ft thick seal composed of hydrated bentonite pellets is placed
above the filter pack to prevent grout from infiltrating into the filter pack. Portland
cement grout used to seal the annular space form the top of the bentonite seal to about
6 inches below the surface. The grout is pumped under pressure through a pipe if the
bentonite seal is below water. A lockable plastic expansion cap is placed at the top of
the casing. Traffic-rated vault boxes are set in concrete around well heads in paved
areas. Locking steel monument covers are usually installed over wellheads in unpaved
areas.
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STANDARD OPERATING PROCEDURE ---

GROUNDWATER MONITORING WELL DEVELOPMENT

Groundwater monitoring wells are developed after installation to improve well yield by
removing fine material, including formation material or drilling mud, from the well casing,
filter pack and boring annulus/formation interface. Fine material is also removed and soil
grains aligned in the formalion surrounding the well screen, thereby increasing porosity
and hydraulic conductivity.

Prior to well development, the initial static water level is measured using a water level or
interface probe. Standard procedure is to develop wells using a WaTerra surge block
and an electric submersible pump. Well development may also be performed by hand
using surge blocks and bailers, or by a truck-mounted development rig. The well is the
surged along the entire screened interval using a surge block. This creates a back-
washing effect that draws fine material from the formation and filter pack into the well
casing and aligns the formation grains. Following surging, the well is then purged by
using and electric submersible pump to remove fine suspended solids. The purging is
continued until the purged water is relatively free of suspended solids and
measurements of the groundwater pH, and conductivity have stabilized. "Stabilized" is
defined as three consecutive readings within 10olo of one another. Typically the amount
of water purged is a minimum of 10 casing volumes. Data including well yield purge
time and rate, clarity, pH, and conductivity are recorded.

Afrer purging is completed, water levels are measured and recorded while recovering to
static level. All development equipment is either steam-cleaned or washed in non-
phosphate detergent solution and double-rinsed with de-ionized (Dl) water between
we s.

The purged water is contained on-site in drums or tanks until propedy disposed.

ERAS Environmenlal, Idc. Sopt\*"ll devel\woid
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)n( TORRENT LABORATORY, lNC.
/ \ \

/ \ 
4s3 Sirclair Frontage Fld.. Milpitas. CA 95035 . Ph: (4oB) 263-5258 r Fax: (408) 263-8293

(=) www.torrentlab.com email: analvsis @torrentlab.com

August 30,2005

Gail Jones
ERAS Environmental
1583 B Street
Hayward,CA 94541

TEL: (510)247-9885
FAX (sr0) 886-5399

RE: 4919 Tidewater

Dear Cail Jones:
Order No.: 0508116

Torrent Laboratory, Inc. received 6 samples on 8/1912005 for the analyses presented in the
following report.

All data for associated QC met EPA or laboratory specification(s) except wherr noted in the
case narrative.

Tonent Laboratory, Inc, is ccrtified by the State of Califomia, EL-AP #1991. If you have any
questions r€garding these tests results, please feel free to contact the Project Management Team
at (408)263-5258 ;exr: 2M.

Sircerely,

?y'dd



Torrent Laboratory. Inc. D^tei 31-Aug-05

CLIENT: ERAS Environmental

Project; 4919 Tidewat€r

Lab Order: 0508116
CASE NARRATIVE

Analytical Comments for METHOD TPH_DSL_W_8015B, SAMPLE 05081 16-0024, : Note: Sample
chromatogram does not resemblc typical diesel pattern. Hydrocarbons within diesel range quantitated as
diesel.

Page I of 1
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TORRENT LABORATORY, INC.
483 Sinclair Frontage Road . Milpitas, CA . Phone: (/108) 263-5258 . Fax: (i|(18) 263-8293

Visit us at www.torrentlab.com email: analysis@torrentlab.com
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Report pr€pared for: Gail Jones

ERAS Environmental
Date Receiv€d: 8/19/2005

Date Reported: 8/30/2005

Lab Sample ID: 0508116-001
DatePrepared: 8/2512005

Clietrt Sample IDi

Sample Location:

Srmple Mrtrix:

Date/Time Ssmpled

MW-l
49 1 9 Tidewater
GROI.INDWATER
8/18/2005 4:20:00 PM

I
I
I
I
t
I
t
I
I
I
I
I
t
I

sw80158
sw80158

sw8260B
sw8260B
sw8260B
sw8260B
sw8260B
SW826QB
SW826OB
SW826OB

8t26t2005
8n6t2005

at25t200s
8n5t2005
8t25t2005
8t25t2005
412512005
4t25t2005
8i25n005
4t25t2005

0.0500
83,4-124

1.00
1.00
3.00
1.00
1.00

6$135
6$135
6$135

p9/L
pg/L
pg/L
pg/L

!9/L
%REC
%REC
%REC

TPH (Gasoline)

Surr Tdfluorotoluene

Benzene
Ethylbenzene
Methyl brt-butyl ether (N4TBE)
Toluene
Xylenes, Total

Sum Dibromofl uo.omethane
Sun: 4-Bromofl uorobenzene
Surr Toluene-d8

ND mg/L R7050
102 %REC R7050

0.05 1
0 1

R7034
R7034
R7034
R7034
R7034
R7034
R7034
R7034

ND
ND

5.99
ND
ND
120
1 1 6
1 1 6

These analyses were performed according to State
of Caufornia Environmelrtd Laboratory
Accreditation program, Certificrte # 1991

Parameters Analysis
Method

Date
Analyzed

RL Dilution
Factor

MRL R€sult Units Analytical
Batch

Page I of 7



Report prep|red for: Gail Jones

ERAS Environmental

Date Received: 8/ 1912005

Date Reported: 8/30/2005

Clieot S{mple ID:

Sample Location:

Sample Matrix:

Dtt€lTime Sampled

MW-l
49I9 Tidewater

GROI,JNDWATER
8/18/2005 4:30:00 PM

Lab Sample ID; 05081l6-002

Date Prepared: 8122 12005

t
I
I
I
I
I
t
I
I
I
I
I
I
I
I
I
I
I
t

mg/L

%REC

TPH (Diesel)

Surr Pentacosane
sw8015B At2312005 0.1
sw8015B 4n3t2005 0

1 0.159 0.41x
1 53,3-124 8S.0

R7013
R7013

Not€: x-Sample chromaiogram does not resemble typical diesel pattem (possible waste or motor oil). Hydrocarbons within diesel range
auantitated as diesel.

Th€se analyses were performed according to State
of Califor a Enyironmental Laboratory
Accreditation program, Certiffcate # l99l

Psrameters Analysis
M€thod

Date Rl,
Ao{lyzed

Dilution
Factor

MRI, Result Units Analltlcal
Batch

Page 2 of 7
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Report pr€psred for: Gail Jones

ERAS Environmental

Client Sample lD: MW-2

Sample Locatior: 4919 Tidewater

Sample Matrix: GROUNDWATER

Dste/Time Srmpled 8/18/2005 l:00:00 PM

Dat€ Received: 8/19/2005

Date Reported: 8/30/2005

Lab Sample ID: 05081l6-003
Date Prepsred: 8/2512005

Parameters Analysis
Method

Date RL
Analyzed

Dilution
Factor

MRL R€sult Units Anall'tical
Batch

T
I
I
I
I
I
t
I
t
I
I
I
I
I
I
I

TPH (Gasoline)

SU|.r| Trifluorotoluene

Benzene
Ethylbenzene
Mehyl tert-butyl ether (MTAE)
Toluene
Xylenes, Tolial

Surr: Dibromofl uoromethane
Sun: 4-Bromof uorobenzene
Sun: Toluene48

sw80158
sw8015B

4t26t2005
412612005

0.0500
43.+124

10.0
10.0
30,0
10.0
10.0

65-135
65-135
6+135

R7050
R7050

R7034
R7034
R7034
R7034
R7034
R7034
R7034
R7034

0.05
0

I
1

1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0

ND mg/L
86.8 %REC

sw8260B At25t2005 1
sw8260B 8t25nOO5 .l

sw8260B 8|25EOO5 3
sw8260B 4t25t2005 1
sw8260B 4D5t2005 1
sw8260B 8t25n005 0
sw8260B 8t25t2005 0
sw8260B 8t25t2005 0

ND
NO
ND
ND
ND

113
120

p(yL
pgL
pg/L
pg/L

usi L
%REC
./"REC
'/oREC

These analyses were performed according to State
of California Environmental Laboratory
Accreditation program, Certificate # 1991

Page 3 of 7



Report prepared for: Gail Jones

ERAS Envirorunental

Date Received: 8/ l9/2O05

Drt€ Report€d: 8/30/2005

Client Sample ID:

Sample Locrtion:

Sample Matrix:

Date/Time Sempled

MW-2
49 1 9 Tidewater
GROUNDWATER
8/18/2005 1:05:00 PM

Lab S&mpl€ ID: 0508116-004

DLrf. Prcpfielj:' 8n2D005

P&rameters Analysis
Metbod

Date RL Dilutiotr
Analvzed Factor

MRL Result U ts Analytical
Batch

TPH (Diesel)

Sun: Pentacosane

These analyses were performed according to St&te
of California Environmental Laboratory
Accreditetion program, Certifrcate # l99l

R7013
R7013

sw8015B at23t2005 0.1 10
sw8015B At23t2005 0 10

1.00
53.3-124

mg/L

%REC100

Page 4 of 7
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Report prepared for: Cail Jones

ERAS Environmental

Client Sample ID: MW-4

Sampl€ Location; 4919 Tidewater

Sample Matrix: GROUNDWATER

Date/Time Slmpled 8/18/2005 ll:25:00 AM

Date Received: 8/19/2005

Dale Reported: 8/30/2005

Llb Sample ID: 0508116-005
Date Prepared: 8/25/2005

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

TPH (Gasoline)

Sun: Trifluorotoluene

Benzene
Ethylbenzene
Methyl tert-butyl ether (MTBE)
Toluen6
Xylenes, Total

Surr: Dibromofl uoromethane
Sur: 4-Bromofluorobenzene
Sun: Toluene-d8

sw80158
sw8015B

sw8260B
sw8260B
sw8260B
SW826OB
SW826OB
sw8260B
sw8260B
sw8260B

an6n005
4t26t2005

a125D005
4t25n005
a12512005
a12512005
aD5E005
4t25t2005
4t25t2005
4t25t2005

ND mg/L R7050
98-7 %REC R7050

0.05 1
0 1

0.0500
43.4-124

1 .00
'1.00

3.00
1 .00

1 .00
65-135

!s/L
!gtr
pg/L

us/L
p9/L

YAREC
o/oREC

%REC

R7034
R7034
R7034
R7034
R7034
R7034
R7034
R7034

ND
ND
ND
ND
ND
1 1 9
'1 13
1 1 8

These andyses were perform€d accordiog to Stste
of Califoroia Enviroomental f,aboratory
Accreditatioo progrsm, Certific|te # 1991

Param€ters Analysis
Metbod

D&te
Analyzed

RL Dilution
Factor

MRL Result Units Aralytical
Batch

Page 5 of1



Report prepared for: Gail Jones

ERAS Environmental

Date Rec€ived: 8l 19/2005

Dite Reported: 8/30/2005

Client Sample ID:

Srmple Location:

Sample Metrix:

Date/Time Sampled

MW-4 Lab Sample ID: 0508116-006
DrtePreparedr 8/221200549 I 9 Tidewater

GROUNDWATER
8/18/2005 I l:10:00 AM

Parameters Analysis
Method

Date RL
Atralyzed

Dilution
Factor

MRL Rcsult Units Analltical
Batch

TPH (Diesel)

Sun: Pentiacosane

These ana.lyses were lrerformeil accoriling to Strte
of California Environmetrtal Laboratory
Accreditation program, Certificat€ # 1991

6.2
90.0

sw8015B a/23t2005 0.1 10
sw8015B at23t2005 0 10

1 .00
53.3-124

mg/L R7013
%REC R7013

Page 6 of7



Defioitions, legends and Notes

.kg- , -ilicrogram per kilogram (ppb, part p,€r bilion).

1L...-.. . .. lyligro.graqr per liter (ppb, -pert perbillion)-
Milligram per kilogram_(ppm, part per million).

Tg/L Milligram per liter(ppm, part per mllllon)
-CS/I-CSD.. -Labo,r€tory control sample/laboratory controtsample duplicate,
,lDL Method detection limit-

BL Modified reporting limit. When sample is subject_to dilulion, reporting limit times dilution factor ylgllg MB!,._- _,. -
S/MSD Matrix spiko/matrix spike duplicate.

{/A Not applicablo.
,lD . -.. .Not d€tected at or above deteAi; iimit.

I Not reFlorted.
) :Quality Control.

Reporting lirnit.
6 R?D. . . ... P_ercent relative difturence.
r . pt wg9 nreasured immeaiaiety Lrpon ttre receipt of the s..pi., bui it was slill dofle outside the holdtng time.

Certiflcate #

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Thes€ snalyses were p€rformed according to State
of Californla Environmental Laboratory
Accreditation program, C€rtificate # 1991

PaEe 7 of 7
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