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INTRODUCTION

Telacr.r/Carpenter oflrvine, Califomia, a Resolution Trust Corporation (RTC) asset management contractor has
retained PHR Environmental Consultants, Inc. (PHR) to provide project coordination and data analysis, and
Cambria Environmental Technology, lnc. (Cambria) as a subcontractor to PFIR, to complete a subsurface
investigation at the site referenced above. The upcoming investigation will include drilling of soil borings,
installation of ground water monitoring wells, execution of a hydraulic test and development of a remedial plan.
and cost estimates. The following Draft Soil and Ground Water Investigation Workplan is limited to the duties, "
liabilities, obligations, and the statement of work as set forth in the RTC Scope of Work dated July 18, 1994. t

1.1 AssessmentObiectives

The objective ofthis expanded Phase II Environmental Assessment is to develop an estimate ofthe cost and timp
required to clean up the site to the target clean up levels specified by the regulatory agency having oversight
authority for the site. Meeting this objective requires that the level and geographic extent ofsoil and ground
water contamination exceeding target cleanup levels be estimated. The activities described in this workplan
should allow us to accurately assess the vertical and horizontal extent of hydrocarbons in soil and ground water
at the 3900 Piedmont Avenue, Oakland site. Although it is possible that the installed borings/wells will not
completely bound/describe the impacted area, we should still be able to achieve the assessment objectives of
reliably estimating site cleanup costs because the data collected can be analyzed/modeled in a manner that should
fill in any gaps in the field investigation data set. /

\ .rY
t i \1.2 Backqround 

\';, {
A former Standard Oil (now Chelron) service station operated undeiground storage tanks (USTs) a( the site until
1978, when the station was demolished and the tanks were apparently removed. .Phase I and.Phase ll
investigations conducted in 1993 determined that t}re former gasoline and waste oil USTs and the service station
pump islands had released gasoline-range hydrocarbons and oil and grease to the subsurface. The investigations
generally identified the locations ofthe former tanks (Figure l). Based on these analytic results, the RTC (the
owner ofthe property) requested that additional soil and ground water investigation be completed.

1.3 Assumptions and Limitations

The previous site investigations located the former tanks or piping, as well as all known potential nearby offsite
sources. Based on this work, we have assumed that the former tarks/piping were located near the southwestem
comer ofthe site and that these former structures were responsible for the hydrocarbons detected in tie eadier
Phase II assessment. We further assume that gasoline hydrocarbons, volatile organics and lead are the only
compounds ofconcem and that no offsite sources are contributing hydrocarbons or other compounds to the site
soils or groundwater. However, because ofthe uncertainty associated with all environmental investigations, we
have designed this assessment to confirm the presumed location and nature of the contamination and to ensure
that no previously unidentified offsite sources exist. Furthermore, tle results ofour recommended work plan will
confirm that no other contaminants, tanks or other structures are present on the site.

2 DATA REVIEWEVALUATION AND AGENCY REQUIREMENTS

This site is located in Northem Alameda County and is, therefore, within the jurisdiction of the Alameda County
Department of Environmental Health (ACDEH). As the lead agency, the ACDEH will evaluate the investigation
results and will work with the site consultant in developing cleanup standards for site remediation. The ACDEH
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has not established their own guidelines, but rely instead on State Regulations (Title 23) and on existing and
evolving procedures established by the Regional Water Quality Control Board - San Francisco Region @WQCB).
Directives established by Title 23, Article 11, Section 2725 require that all sites that have experienced
unauthorized releases must undergo thorough site investigations to "assess the vertical and lateral extent ofthe
unauthorized release". In addition, guidelines established by the three Northem Califomia Regional Boards (the
"Tri-regional Guidelines") stipulate procedures for installation ofmonitoring wells following tank removals or
other indications ofreleases. In practice, these documents necessitate sampling ground water down gradient of
the source area and beyond the leading edge ofthe hydrocarbon plume. We developed the investigation strategy
presented below based on our review of the available data, and on our experience conducting subsurface
investigations in Alameda County and negotiating clean-up criteria with ACDEH.

2.1 Conceptual Site Model

The site is located on the East Bay Plain adjacent to the foothills ofthe Diablo range. The subsurface stratigraphy
in this pa.rt of the East Bay Plain typically consists of finely interbedded clays, silts and sands, with shallow
ground water. The actual site stratigraphy, as interpreted by logs of previous soil borings, confirms this
shatigraphy. The site soils consist ofsilty gravel fill to about three ft depth, and.interbedded cllyey sand, clayey
gravel and silty sand to the total depth explored of 16.5ft. The site stratigraphy is lllustra-idffiTEure2-G6rtld

993 investigation. Based on the regional topoEiili
w?er de$fifi thG areafilcally fluctuates

about three to five ft due to seasonal changes and annual rain fall variation. This fluctuation probably created
a hydrocarbon smear-zone up to five ft thick down gradient of the former USTs.

Based on the anallic results for soil and ground water presented in ESE's November 15, 1993 report and on the
clayey soils encountered during the subsurface investigation, it appears that gasoline range volatile hydrocarbons
in soil are restricted horizontally to the area surrounding boring FNBO-S, presumably located immediately
southwest ofthe former tanks, and the area surrounding boring FNBO-7, located near the former service islaid
(Figure 1). Total petroleurn hydrocarbons as gasoline (TPH-g) and benzene wgre also detected in the grouhd
water sample collected from boring FNBG6, located adjacent to FNBO-S. This indicates that the relbase fro.rn
the former USTs has impacted ground water in the vicinity of the former UST location. Since no additionil
ground water samples were collected, the horiz6ntal extent ofhydrocarbons in ground water carlrtot be compleieljt
assessed at this time. However, since only 7,800 ppb TPHg and 7.7 ppb benzene were detected in the ground
water sample collected from boring FNBO-6, and since the subsurface stratigraphy consists of low hydraulic
conductivity clayey soils, hydrocarbons in ground water should not extend more than thirty to fifty ft beyond the
southwestem property line. In addition, due to the high dissolved oxygen concentrations found in most East Bay
ground water, natural biodegradation bioattenuation is probably restricting hydrocarbon migration down gradient
of the former tanks.

2.2 Data Sources and Summary of Data

Cambria selecLed the soil and ground water sampling points presented in Figure I based on anallic results for
soil and ground water presented in a November 15, 1993 investigation report prepared by ESE, on the historic
site information presented in the Augeas May 1993 Phase I report, on our conceptual assessment ofthe likely
extent of site contamination and on our experience conducting numerous similar investigations in this area of
Oakland. The analytic results for soil and ground water generated during previous investigations are summarized
in Table 1.

Soil and Ground Water Investigation Work Plan
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t Asencv Tarqet Cleanup Standards

I Evolving policies at both the Califomia Regional Water Quality Control Board - San Francisco Bay Region
(WQCB-SFBR) and the ACDEH are allowing increased use of site specific considerations and risk assessment
in establishing site cleanup standards. However, in the absence ofthese evolving policies, many nearby site
remediations have used numerical ground water cleanup standards established by the ACDEH, working under
the techical guidance of the WQCB-SFBR. Ground water in all regions within the jurisdiction of the ACDEH
is considered to have beneficial use as potential municipal drinking water supply unless the aquifer beneath the
site maintains a yield of less than 200 gallons per day and the Total Dissolved Solids (TDS) content of the,water ,.''
is greater than 3,000 ppm. If the aquifer is characterized as having a drinking water beneficial use, then the
cleanup standards for the aquifer are Califomia Department of Toxic Substances Control (DTSC) maximum
contaminant levels (MCLs) for drinking water, which are 1 part per billion (ppb) for benzene, 680 ppb for
etIylbenzene,l,000ppbfortoluene(EPAMCL)anat,zsoffi

Although the new ACDEH and WQCB-SFBR policies also incorporate risk considerations in establishing soil
cleanup standards, many recent site remediations overseen by ACDEH have used "default" numerical soil
cleanup standards. These ACDEH's "defaulf' cleanup standards require that gasoline impacted soil be
remediated to below detection limits for total petroleum hydrocarbons as gasoline (TPHg) and benzene, using
typical industry detection limits ofone ppm for TPHg and 0.05 ppm for benzene.

The ACDEH allows use ofeitler the conservative default standards or use offlexible, risk-based decision criteria
to establish cleanup standards for soil. They allow risk-based decisions because they regognize that all sites are
different and that ground water usage, site stratigraphy, ground water depth and flow direction vary geatly
between sites, resulting in varying risk to ground water resources and to human exposure and toxicity.
Considerations they use in establishing soil cleanup standards include soil grain size and heterogeneity, ground
water depth, infiltration, the presence or absence of vertical channeling and the mobility of the released
compounds. Once additional soil and ground water anallic data is collected and the potential human exposure
pathways are researched, appropriate soil cleanup levels can be negotiated with the ACDEH. The primary factor
that they will consider in establishing the soil cleanup goals is the potential threat that the residual hydrocarbons
present to ground water.

The ACDEH uses a similar risk-based approach in establishing ground water cleanup goals. They consider t}te
site hydrogeology, the contaminant properties, the location of nearby human teceptors and the projected future
land use in evaluating the potential for human exposure to the released compounds. The results ofthe proposed
soil and ground water investigation activities described below can be used as inputs to this risk-assessment
process to determine the site specific cleanup goals for ground water. If a risk-based decision process is not used
to determine site specific cleanup goals for this site, then the drinking water standards described above are likely
to be used as ground water cleanup standards.

In addition to these risk-based approaches, the ACDEH also uses an altemative approach recently approved by
the RWQCB - SFBR in regulating site cleanup. The new closure program, called the Non-Attainment Area
(NAA) policy, is enjoying increased use zrmong Bay Area regulatory agencies including the ACDEH. The
program is based on the RWQCB's recognition that extensive cleanup efforts are not always necessary or cost-
effective to protect the state's ground water resources. The RWQCB has established two categories of sites where
case closure may be granted: I) sites with ground water and soil contamination that present lirnited risk to the
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environment and human health, and II) sites where the approved remediation program has not resulted in
compliance with state water quality objectives. The program allows the establishment of altemative compliance
points such as property lines or the existing plume boundaries if all ofthe following criteria are met:

. Adequate characterization has fully defined the site stratigraphy and has demonstrated that the
plume is not and will not migrate either horizontally or vertically,

. The source material (usually unsaturated soil beneatb./adjacent to the source) has been removed,

. Available technologies will be unable to significantly improve ground water conditions, and

. An acceptable plan is submitted for containing and managing remaining risks posed by the
residual contaminants in ground water.

Based on our familiadty with this program and on our preliminary understanding ofthe site conditions, the 3900
Piedmont Avenue site is a strong candidate for closure under this program.

2.4 Aonlicable Agencv Guidelines. Rules and Procedures

A number of state statutes and state and federal regulatory agency guidelines will be used by the ACDEH in
overseeing the assessment and cleanup of this site. The primary regulation used to encourage site assessment
and remediation is CCR Title 23, Article 11. This state regulation requires abatement of unauthorized releases,
thorough assessment ofthe extent of contamination from a release and implementation ofa corrective action.
The most common and easily applied state guidance document used to design ground water investigations is the
Tri-Regional Guidelines discussed in Section 2.3 above. This document stipulates that, in situations where
existing site data indicates that a release has occuffed, at least one ground water monitoring well must be installed
in the down gradient direction from the release point. The procedures to be followed in establishing risk-based
cleanup goals for both soil and ground water are outlined in standards published by ASTM. Finally, the Non-
Attainment Policy is described in a draft memorandum entitled "Implementation of Altemative Compliance
Points for Ground Water Cleanup:" published in July 1994 by the RWQCB - SFBR.

2.5 Soil Gas Survev Results

As requested in a letter from Telacu Carpenter to PHR dated June 14, 1995, based on an Environmental Report
Evaluation prepared by the RTC, the soil gas survey for this site was canceled. The survey was therefore not
performed.

3 SAMPLEPLANDESIGN

3.1 Data Oualitv Obiectives

Data Quality Objectives are developed based on the level of uncertainty that the decision maker in an
environmental assessment or remediation project is willing to accept. Data quality will affect the following
factors that are important inputs to our remediation cost evaluation:

. Extent ofsoil and ground water contamination

. Soil properties, especially soil grain size and site stratigraphy,
' Aquifer properties.

Soil and Ground Water Investigation Work Plan
DlPROJECT\PHR\INVESTPL.WPD Page 4
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Since contaminant distribution data developed from soil sampling is subject to considerable natural variability,
the contaminant distribution assessment developed from the soil chemistry data will also involve considerable
variability. We intend to reduce the variability as much as possible by maintaining strict QA/QC for all soil
sample collection, storage and transport procedures. Our QA/QC procedures are discussed in detail in Section
4.2 below. The variability of ground water quality data developed from properly constructed, developed and
sarnpled monitoring wells is considerably less than that for soil data. Therefore, the contaminant distribution
calculations and the ground water remediation costs developed from the well data will be more accurate. Our
strict QA,/QC procedures forwell installation, development and sampling will further increase the accuracy of
these calculations.

Since soil properties affect remediation technology selection and the ease of contaminant removal, it is important
to accurately characterize site stratigraphy and grain size and distribution during drilling ofthe soil borings. We
will ma,rimize the accuracy of our soil and ground water remediation cost estimates by locating the soil borings
appropriately, by collecting and logging at least 1.5 ft ofeach 5 ft soil column encountered during drilling and
by maintaining an accurate log of the soil properties. Our soil characterization procedures are described in
Section 3.4 below.

The design and operation ofground water extraction and other remediation techniques are also affected by aquifer
properties, and therefore the results of the proposed aquifer slug testing will influence our remediation cost
estimates. However, our experience has shown that tlie results ofthese short term field tests provide only limited
assistance in designing insitu remediation systems. Therefore, we inGnd to design and conduct the tests primarily
to determine the spatial variability ofaquifer properties.

3.2 StatisticalSamolingMethodologv

Geostatistical analysis will be performed to estimate th€ extent of released hydrocarbons in the subsurface. The
existing data presented with the RFP documents as well as the new data generated by the activities described in
this workplan will be used as inputs to this statistical analysis. The analysis will quantifo the horizontal
distribution and maximum and minimum variability ofkey indicator compounds such as TPHg and benzene.

The geostatistical analysis will assist in the development ofvariograms used to predict the expected hydrocarbon
(and possibly other compound) concentrations at various areas at the site. Because hydrocarbon migration
characteristics vary according to direction from the source area (ie. maximum migration usually occurs in the
direction of the ground water flow direction) the variograms will represent hydrocarbon distribution in the
southwest (down gradient), northeast (up $adient), northwest and southeast (both cross gradient) directions fiom
the highest prior sampling results along Montell Street. Log transforms of all available chemical data will be
used to develop the variograms.

The extent of hydrocarbon-impacted soils will be estimated using the following procedures:

. The site will be subdivided into three layers of 20-ft by 20-ft horizontal blocks. Three layers are
appropriate for this site because the approximate 10 ft ground water depth creates three separate
zones characterized by distinct hydrocarbon migration mechanisms. The shallow zone (0-4 ft
depth) would contain compounds released by low-volume surface spills. The middle zone (4 to
8 ft depth) would contain vertically-distributed compounds resulting fiom more substantial
releases. The deepest zone (8 to l2 ft depth) would show horizontally-distributed hydrocarbons
emplaced by hydrocarbons migrating with ground water parallel to the local ground water

Soil and Ground Water Investigation Work Plan
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gradient. Based on the approximate 12,000 sq ft area of the site, the subdivision will create 90
blocks.

. Using the parameters derived from the variograms, kriging will be used to predict the
hydrocarbon concentration in each ofthe 90 blocks, using a target 80o% confidence level.

. The volume of hydrocarbon-impacted soil will then be estimated from the predicted
concentrations. The values assigned to each of the 90 blocks will be contoured using isopleths
for each ofthe three levels described above. The area ofsoil inside each isopleth will then be
calculated to estimate the volume of soil needing treatment or disposal.

Since the confidence level of a predicted concentration decreases proportionally with the distance from the
predicted value to tle location of the nearest actual sample, the accuracy ofthe above-described modeling effort
will be dependant on the placement ofour proposed boring locations relative to the source areas. Therefore, it
is possible that additional sampling may be needed after the modeling effort is complete to "fill in" areas with
low confidence levels.

3.3 Samole Areas and Locations

Since the actual hydrocarbon source (the former tanks) is apparently covered by the existing building, we are able
only to drill borings around the perimeter ofthe suspected source. Based on our experience and on the site layout,
we rccommend that 31 soil samples be analyzed for the upcoming investigation. One to two samples should be
collected and analyzed from each ofthe 14 proposed borings and six proposed borings drilled for monitoring well
installation (20 boreholes total). Our proposed boring locations are shoun in Figure L We estimate that each
boring will be drilled to at least l0 ft depth, and to two ft below the water table.

Our recommended ground water sampling plan is based on our professional judgernent developed from
conducting more than 300 UST assessments since 1986. In our experience, dissolved hydrocarbon plurnes from
older leaks rarely extend more than about 60 ft down gradient of tle source, especially where concentrations in
ground water at the source areas arc relatively low and where oxygen levels in soil are probably high. Based on
the available data for the subject site, we estimate that hydrocarbons in ground water exterd no more than about
60 ft down gradient of boring FNBO-S (the closest access we have to the apparent source) and no more than about
30 ft cross gradient from boring FNBO-5 (Figures 3 and 4). Based on this estimated distribution, we recommend
the installation of six ground water monitoring wells to characterize the extent ofdissolved hydrocarbons and
to provide suitable measurement points for the aquifer slug testing described in Section 5 below. Our proposed
monitoring well locations are shown in Figure 1.

Our recommended ground water sampling locations are based on a 60 ft maximum dissolved hydrocarbon
migration and on a southwestward ground water flow direction. The well installation layout indicated on Figure
I provides for the installation of two source area wells (MW- l and MW-2), two cross gradient wells (MW-3 and
4), one down gradient plume boundary well (MW-5) and one up gradient well (MW-6). Assuming that our
estimated hydrocarbon distribution and assumed ground water flow direction proves accurate, this layout should
completely define the horizontal distribution of released hydrocarbons in a single investigation phase. Our
recommendation for this number and location of wells is also based on the need for adequate spatial coverage
for the aquifer slug tests described in Section 5 below.

I
I
I
I Soil and Ground Water tnvestigation work Plan
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3.4 Samoling Eouioment and Procedures

Vertical and Horizontal Sample Locations

The vertical location ofeach soil sample is determined by measuring the disknce from the middle of the soil
sample tube to the end of the drive rod used to advance the split banrel sampler. Recorded sample elevations will
be referenced to the surveyed onsite monument of record. The horizontal location of each boring will be
measured in the field fiom an onsite permanent reference using a measuring wheel or tape measure.

D lling and Sampling Melhotls

Soil Boring and Sampirzg Soil borings will be drilled using hollow-stem augers or hydraulic push samplers.
At least one and one-halfft ofthe soil colurnn will be collected for every five ft of drilled depth. Additional soil
samples will be collected near the water table and at lithologic changes. Samples will be collected using lined
split-barrel or equivalent samplers driven into undisturbed sediments beyond the bottorn ofthe borehole. Borings
not completed as wells will be filled to the ground surface with cement grout poured or pumped tlrough a tremie
pipe.

Monitoring Well Installation: Ground waGr monitoring wells will be installed to monitor ground water quality
and determine the ground water elevation, flow direction and gradient. Well depths and screen lengths will be
based on the encountered ground water depth, occurrence ofhydrocarbons or other compounds in tlte borehole
and stratigraphy. Well screens will extend 10 to 15 ft below and 5 ft above the static water level at the time of
drilling. However, the well sqeen will not extend into or tlrough a clay layer that is at least three ft thick.

Well casing and screen will be 4 inch diameter, flush-threaded, Schedule 40 PVC. The screen slot size will
depend on the sediments encountered, but slots are generally 0.010 or 0.020 inches wide. A rinsed and gtaded
sand will occupy the annular space between the boring and the well screen to about one to two ft above the well
screen. A two-ft-thick hydrated bentonite seal will separate the sand from the overlying sanitary surface seal
composed ofPortland type I,II cement.

Well-heads will be secured by locking well-caps inside traffic-rated vaults finished flush with the ground surface.
The well top-of-casing elevation will be surveyed with respect to mean sea level and the well will be surveyed
for horizontal location with respect to an onsite or nearby offsite landmark.

I{ell Developmenr: The installed wells will be developed using a combination of ground water surging and
extraction. Surging agitates the ground water and dislodges fine sediments from the sand pack. After about ten
minutes ofsurging, ground water will be extracted from the well using bailing, pumping and/or reverse airJifting
through an eductor pipe to remove the sediments from the well. Surging and extraction will continue until at least
ten well-casing volumes ofground water are extracte.d and the sediment volume in the ground water is negligible.
This process usually will occur prior to installing the sanitary surface seal to ensure sand pack stabilization.

All equipment is steam-cleaned prior to use and air used for air-lifting is filtered to prevent oil entrained in the
compressed air from entering the well. Wells that are developed using air-lift evacuation are not sampled until
at least 24 hours after they are developed.

Ground Water Sampling: Three to four well-casing volumes of ground water will be purged prior to sampling.
Purging will also continue until ground water pH, conductivity, and temperature have stabilized. Ground water

t soil and cround water Investigation work Plan
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samples will be collected using bailers or pumps and are decanted into the appropriate containers supplied by the
analytic laboratory.

Documentalion of Field Activirtes

Cambria's field personnel will maintain a rigorous field log that documents all important aspects of the field
work performed. The field log will, among other things, document equipment calibration and cleaning, document
weather conditions, identiff all field personnel, document tle execution of QA/QC procedures and record the
quantities of materials used during the sampling. It will also document the arrival and departure times of
Cambria's freld personnelo subcontractors and other concemed personnel and record miscellaneous items needed
fot invoicing (mileage, truck usage, materials purchasing, etc.).

S o i I C la s s iJic at io n/L o g g in g

All soil samples are classified according to the Unified Soil Classification System by a trained geologist or
engineer working under the supervision ofa Califomia Registered Geologist (RG) or a Certified Engineering
Geologist (CEG). The following soil properties are noted for each soil sample:

. Principal and secondary grain size category (i.e. sand, silt, clay or gravel)

. Approximate percentage of each grain size category

. Color

. Approximate water or product saturation percentage

. Observed odor and/or discoloration

. Other significant observations (i.e. cementation, presence of rnarker horizons, mineralogy)

. Estimated permeability

E q uip me nt D e c o nt amin at io n

Drilling and sampling equipment is steam-cleaned prior to drilling and between borings to prevent cross-
contamination. Sampling equipment is washed between samples with trisodium phosphate or an equivalent EPA-
approved detergent.

Sanple Presemation, Sloruge, Handling and Transport

Soil sampling tubes chosen for analysis will be trimmed ofexcess soil and capped with Teflon tape and plastic
end caps. Soil samples will be labeled and stored at or below 4'C on either crushed or dry ice, depending upon
local regulations. The samples will be transported under chain-of-custody to a State-certified analytic laboratory.
Water sample containers will be preserved with dilute hydrochloric acid and will be labeled, placed in protective
foam sleeves, stored on crushed ice at or below 4.C, and transported under chain-of-custody to the laboratory.

Duplicates and Blanks

Blind duplicate water samples will be collected for the monitoring well sampling program, at a rate of one blind
sample for every 10 wells sampled. Laboratory-supplied trip blanks will be analyzed to check for cross-
contamination caused by sample handling and transport. One trip blank will be analyzed for each sample
container used during each sampling event. Two equipment blanks will be analyzed for each round of ground
water sampling, since we anticipate the use ofnon-dedicated sampling equipment.

Soil and Ground Water Investigation Work Plan
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Iyaste Handling and Disposal

Soil cuttings from drilling activities will be stored onsite in drums. At least three individual soil samples will
be collected from the drums for later compositing at the analytic laboratory. The composite sample will be
analyzed for the same constituents analyzed in the borehole samples. Based on the composite anallic results,
soil cuttings will be transported by licenced waste haulers and disposed in secure, licenced facilities designated
by the client. Neither Cambria nor PHR will determine or recommend disposal procedures for wastes.

Ground water rcmoved during well sampling and/or rinseate generated during decontamination procedures will
be stored onsite in sealed 55 gallon drums. Each drum will be labeled with the drum number, date of generation!
suspected contents, generator identification and consultant contact. Disposal of the water will be based on the
analytic results for the well samples. The water will be either pumped out using a vacuum truck for transport to
a licenced waste treatrnenVdisposal facility or the individual drums will be picked up and transported to the waste
facility where the drum contents will be removed and appropriately disposed.

4 SAMPLEANALYSISPLANDESIGN

4.1 Target Anahtes and Analytical Methods

We intend to analyze selected soil and $ound water samples for the following compounds:

. TPHg by modified EPA Method 8015,

. Benzene, ethylbenzene, toluene and xylenes (BETX) by EPA Method 8020

. Volatile organics by EPA Method 8260

. Lead by EPA Method 7420

. and Total Recoverable Petroleum Hydrocarbons (TRPH) by EPA Method 418.1

We base this recommendation on the fact that only gasoline-range hydrocarbons and Oil and Grease were
detected during the earlier sampling, and because only the above compounds are suspect at the site.

4.2 Laboratorv Certification Documentation and OA/OC Procedures

Appropriate documentation of the State certification for NET Pacific of Santa Rosa, California, our chosen
ana$cal subconhactor, will be provided as an appendix to our final report. Laboratory QA/QC will conform
to EPA and California State procedures will include, at a minimum, calibration standad maintenance and method
blank, matrix spike, matrix spike duplicaie and laboratory control sample analyses. Reports of each ofthese
procedures will be included as an appendix to our draft and final investigation reports.

4.3 Chemical Data Reoorting

Our investigation report will include comprehensive data summary tables that present the results ofall chemical
analyses conducted, including the results ofthe field screening analyses and the laboratory anallic results. The
data tables will identifo the date and depth of sample collection, the analytic method used for the analysis, as well
as other appropriate information such as tle ground water depth at the time of sampling and the occurrence of
unexpected compounds in the analytic chromatograms. Laboratory analltic reports and data tables from the
aquifer testing will be presented as appendices to our report.

Soil and Ground Water Investigation Work Plan
D]PROJECT\PHR\I NVESTPL.WPD Page 9
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5 AQUIFERTESTPLAN

We propose to conduct the aquifer testing using a "slug test" procedure from three individual wells. Our
procedures for this testing are as follows:

l) Measure water levels in all site wells before beginning the test.

2) Place pressure transducer at tle bottom ofthe test well, recording the data produced on a data
logger.

3) After establishing a reliable water level baseline, drop a weighted solid casing into the well to
produce an instantaneous hydraulic head increase.

4) Monitor the water level declines using the pressure transducers. Data collection will occur
approximately once every 30 seconds for the first five minutes of the test, once per minute for
the next 15 minutes, and once every five minutes for the remainder ofthe test.

We propose to perform this procedure on wells MW-l, MW-2 and MW-5 to provide optimal onsite areal
coverage. The above procedure will be repeated for each well.

6 DATA ANALYSIS PLAN

Following the execution of the field investigation and collection of soil and ground water samples, we will
anallze the collected data to estimate, 1) the approximate quantity ofsoils contaminated above regulatory limits,
2) the extent of ground water contamination, and 3) aquifer characteristics including the actual ground water flow
direction and velocity. This information will then be used to develop remediation cost estimates for both soil and
ground water.

6.1 Data Analvsis and Evaluation Methods and Procedures

We will measure the toFof-casing elevation of the installed wells and the water levels after th€ wells equilibrate
following well development. We will then calculate the ground water flow direction and gradient.

Depending on the quality and variability of additional data collected during the field investigation, we will
analyze the chemical data using either a geostatistical approach or an altemate method that uses contouring (most
likely using geostatistical contouring software such as "Surfer") ofsoil chemistry data to estimate soil volumes.

Ifa geostatistical methodology is used, we intend to analyz€ the contaminant distribution data using variograms
and kiging ofkey parameters. Several variograms will be developed to predict the distribution ofhydrocarbons
in soil parallel and perpendicular to the actual ground water flow direction. Key values fiom the variograms will
then be used as inputs to a kriging analysis.

The collected data will be analyzed by computer genemted contour plots illustrating the horizontal distribution
of one or more key chemical parameters. Based on the available data, it is likely that we will use either TPHg
or benzene data. The isopleth contour maps will illustrate the contaminant distrihution at 5 ft depth and
immediately above the water table. These isopleth contours will be used to generate the soil volume estimates.

I
I
I
T
I
t
I
t
T
I
I
I soil and cround water Investigation work Plan
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The test data produced from the aquifer slug tests will be tabulated and then analyzed using either the Horslev
or Bouwer-Rice method, both of which are appropriate for the analysis of data derived from tests ofunconfined
(water table) aquifers. As discussed in Section 3.1, the principal objective ofthe slug testing is to determine the
spatial variability of hydraulic conductivity, the most important aquifer property for the purposes of site
remediation.

6.2 Tables and Figures

The soil and ground water investigation report will include tabulated analltic results for all analysis performed
and figures depicting the site layout, site stratigraphy, boring and well locations and isopleth contours for TPHg
and benzene in both soil and ground water. Pump test data, laboratory analytic reports and QA/QC
documentation and chain ofcustody documents will be presented as appendices.

7 REPORTFORMAT

We will prepare a final subsurface investigation/remediation cost estimate report that will contain:

. Rationale for the soil boring and well locations,

. Descriptions ofthe boring and well installation and sampling methods,

. Descriptions ofthe hydmulic test procedures and results,

. Statistical data analysis procedures and results,

. Descriptions of our recommended remedial approach for site cleanup including a detailed
discussions ofprobable agency soil and ground water cleanup goals,

. Detailed cost estimates for our recommended remedial approach including cost ranges for system
installation and operation,

. Tabulated analyic results for both soil and ground water,

. Boring logs and well construction diagrams,

. Chain of custody documents and laboratory analytic reports,

. Quality Assurance and Control. All data will be evaluated to confirm compliance with RTC and
industry standards.

8 SCHEDULE

We will begin the boring/well installation permitting process once we receive authorization from
Telacu/Carpenter and the RTC. Since permits can generally be secured within one week of submittal, we should
be able to begin the field investigation within two weeks of receipt of authorization. Two copies of the draft
investigation report will be submitted to Telacu/Carpenter within 5 weeks following completion ofthe ground
water sampling.

9 I{EALTHANDSAFETYPLAN

Our site specific Health and Safety plan that includes hazard reduction procedures and routes to the nearest
hospital with a trauma ward is included as Attachment A. The safety plan will be reviewed daily by all field
oersonnel.

Soil and Ground Water Investigation Work Plan
Dr\PROJECT\PHR\l NVESTPL.WPD Page I 1
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Clienr T.l,.r/.'rT.rr'

Site Addnss: lann pi..l6^nr Av'nr.

CArvtBzuA ENVIRONMENTAL TECHNOLOCY INc.

SITE SAFETY PLAN

Projcct Numb€r 53-187{36D8/95

SITE DESCRTPTION

Site Usdcoditions:
ArcalaadUse:[XlRcsidcntialffiComm€rcialIllndusrialIlAgriculoral[]Othet
Topographp [Xl Flat t ] Hilty t I Op€d Excavadon [ ] Paved [ ] Urpaved [ ] Oth€t

Wearhcr Cmditions:

B. WORKI)BEPERFORMED@i+

C. ON STECONTROL

A safe pcrimctcr h6 been eslablished. The bormdarics arc dcfined by: fX I Tape [X] Concs [ ] feace { I Othcr-

The ContaminarionBeduction Zonc is dcsigna&d as: AEaldiscEstlq-drilllig
The Support Zonc isdesigmtcd as: 'ts 

"ij""r 
r^ 

"hhriq 
v'Li're

CHEIVIICAI. HAZAT.D EVAIUATION

Suspected or howaconcent'ations ofthc follo$'ing compounds arc expected at th€ site:

tX I Applicabb material safcty data she€ts (MSDS) arE attarbcd

i t vapor-pbcE coEcctrlrations may exceed lO% ofthc lower explosive limit (!EL)'

a i Vapor-pb-c conc€nrnrions 'oay oceed OSIIA PEL or 8-hour TWA for the following compounds: -

PHYSICAL TIAZAITD EVAIUATION

tX I Undergrmd utilities and or process lines havc bcen irtcntified- An undergourd lfuie deEEtor suvcy is D( l, is llot [ ]

r€quirEd

tX I Peisorudrc aware ofthe sdcty ha.ads associdcd'r'i$ liftitrg h€avy objcct! moving rrrachirery atrd equipm€ir' slipping

falting od operating or wcrkhg rca! elcctrical cquipmcnl

[ ] Confircd:p"". *tty it 1 1, i. o-ot tX I requircd- if rcquired a confined entry checklist is attachcd and propcr confired

Compound
Frec Muqt
(rhich6s)

Ambieot
ATT

Conc.

Soil
Colrc-

Water
Conc. TWA IDLH

Gasoline NA 350i3400
ppE

?,800ppb NA

Diesel NA NA NA NA

B€qzetre NA 1.0 ppm 1.7ppb loppmv ca$rnogsn

Acetone NA ND 30ppb 75oppmv 20,000
ppBv

spacc eott ProcedurEs will b€ followcd
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AIR QUAIITY MONITORING

Instrumcrt
PID
FID
LEL Mcter
Colorinctic tubcs

l x
t I

l x
Ix

Monitoring lDtervalg
Hourly or at odor detection

As fleeded

Substance

bcnz€ne

Conccntration Ranees

l-25 ppm

Pump Strokes

50-

I
I
I

Specific gotcctive equipment required:
Protective clothing required:
Respiratory equipm€nt required: halfface-easJc

PERSONAI PROTECTIVE EQUIPMENT

The rcquircd pcrsoual protectivc equipment level is: t  lA t  lB , t  l c , t x lD .

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

Cartridge typ€:
This cartridge is exp€ct€d to providc protesrior for E hls
I X ] All site personncl have been traincd in the use of protective equipment

DECONTAMINAT]ON PROCEDURES

Personncl
[ ] Othcr:

and equipmcnt shall b€ dccodamirated as follows: [X ] Wash ad rinse all e<posed skin atrd cquipmcnl

HEAT STRESS MONITORING

Thc anticipat€d air tcmpcraru€ is 70 degreas F-
Adjusted air temperdrc [fadj-Tair (fo) + (13 X % Sunshine)] is not expectd to excecd 80 dcgrccs F.
[ ] A Hcalth Alert Warniog (t€@perahre over 95 degrees F) has been issued by thc weather scwice.
tX I Workers arc rained to recognize and t€at hEat sbess symptoms. The site safety office! will monitor pulss and

tenpcratus ofworkers showing sigls ofhest stcss. No pcrsoo shall woi* with a temperairc exceeding 100 d€gr€6

tX 1 Drinking wster is available at:

EMERGENCY PROCEDURES

I,|.firtt.' The Site Safety Officer and Pmj€ct Tcarn Leader should evaluatc thc injury and cofltact atr aFbulance and/or th€
designated medical facility a5 needed. An ircidest l€port form should be filed for any i[jury.

FitdErylosion: All peEonncl should ifunediarely move to a safe localiol away fiom duEat of fire and/or explosion. Sourd
alarm if available and call firc dcpartn.nt

Errltfgenc]t escaI,e mtate and. nAzting placa

a.frll;o \t-L;^l-
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EMERGENCY MEDICAI, FACILITIES

Eospilal narna qd locotion.- L. i <F. q^<n;r" I q^u.,..d \r..Arrh,,?
Eospilsl phonc u!r6€r- <o(- | non
A nlap to the hospibl is attached,
a fi.rst aid kiL eyc w.ash and orhcr emergency equipme[t is lo€ared ill the Site Safew Office/s vehicle.

Fire Number:g| |
Client Nunber 7 | 4-263 45 59

Any injury su$aiqed while working are covercd under worke/s Compensation insurance- Any idjured cambria ernplqrec
should inform lhc ncdical carE facility thatthis is a workc/s compcnsatiol claim and that oui insurance policy is
copiss-ofthe do6o/s rcpon on the injury should bc forwarded to our insurance carrier at Blue shietd. cambria em-pioyccs musrnotiry N. Scot Madrod on the same day so that we can properly file this claim-

Any injued sub"coltactor or sub-contractor employee will bc covercd under their employe/s policy.

Emergency medical Eeafiient due to chemical exposur€ to compounds anticipat€d to be at the site is preselted on the attached
MSDS forms.

All site wo*els hwc rcad the plan and are familiar with and will abide by its provisiors.

t
I
I
I
I

Police Nsmber:gll
Oflice Nutnbergll

Projcct Team L€adq
Site Safety Officer
Ficld Team Lead€r
Field T€am Membq
Field Team Menbcr

Revicwed by Indqfrial Hygierist

Signature
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Attachment B

Survey Data for Site Base Map

Soil and Ground Water lnvestigation Work Plan
Di\PROJ ECT\PHR\JOSUCKS2.WPD

SURWYPOINT NORTHING EASTING ELEVATION

1. Monument of Record (BM) 1081.7278 4997 .8444 100.00

2. Northem Buildins Comer 1048.3529 5067 .1404 l0 l  .55 5

3. Eastem Buildine Comer 1029.7025 5037.1054 100.792

4. Southem Buildins Comer 1084.0937 5003.3624 99.959

5. Western Buildinp Corner tt0z;1670 5033.334s 1 0 0 . 1 8 0

6. Southem ProDertv Comer 99t.0622 4992.4024 102.9t4

7. Northern Property Comer 1028.8329 5086.2693
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Tert 0urnp of File: ptE0r.tONT.ASC
Plga

1117.450 5035.033
I115.140 5037.698
1117.408 5037.632
1113.841 5039.s67
11r9.525 5029.793
1120.459 5034.643
1115.140 5040.050
1029.258 5094.094
t102.767 5033.334

19,636 VAULT
19.768 ELEC.DIAG.
I9.704 ELEC.DIAG.
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