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1 INTRODUCTION

Telacu/Carpenter of Irvine, California, 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, Inc. (Cambria) as a subcontractor to PHR, 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. -

1.1 Assessment Objectives

The objective of this expanded Phase II Environmental Assessment is to develop an estimate of the cost and timge
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 of soil 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. -
1.2 Background o \,‘fv
. WX

A former Standard Oil (now Chevron) service station operated underground storage tanks (USTs) at the site until
1978, when the station was demolished and the tanks were apparently removed. Phase I and Phase II
investigations conducted in 1993 determined that the 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 of the former tanks (Figure 1). Based on these analytic results, the RTC (the
owner of the property) requested that additional soil and ground water investigation be completed.

13 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 tanks/piping were located near the southwestern
corner of the site and that these former structures were responsible for the hydrocarbons detected in the earlier
Phase II assessment. We further assume that gasoline hydrocarbons, volatile organics and lead are the only
compounds of concern and that no offsite sources are contributing hydrocarbons or other compounds to the site
soils or groundwater. However, because of the 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, the results of our recommended work plan will
confirm that no other contaminants, tanks or other structures are present on the site.

2 DATA REVIEW/EVALUATION AND AGENCY REQUIREMENTS
This site is located in Northern 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 (RWQCB).
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 of the
unauthorized release™. In addition, guidelines established by the three Northern California Regional Boards (the
“Tri-regional Guidelines™) stipulate procedures for installation of monitoring wells following tank removals or
other indications of releases. In practice, these documents necessitate sampling ground water down gradient of
the source area and beyond the leading edge of the 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 of the Diablo range. The subsurface stratigraphy
in this part 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
stratigraphy. The site soils consist of silty gravel fill to about three ft depth, and interbedded clayey sand, clayey
gravel and silty sand to the total depth explored of 16.5 ft. The site stratigraphy is 1llustrated in Figure 2. Ground
Water depth-was-aboutrT1 Tt af the fime of the November 1993 mvestlgatlon Based on the regional pmgmpm
giadient, ground water ifi The arca probably flows southwest. Ground watst dépth in this arca typically 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 analytic 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-5, presumably located immediately
southwest of the former tanks, and the area surrounding boring FNBO-7, located near the former service island
(Figure 1). Total petroleum hydrocarbons as gasoline {TPH-g) and benzene were also detected in the ground
water sample collected from boring FNBO-6, located adjacent to FNBO-5. This indicates that the relzase from
the former USTs has impacted ground water in the vicinity of the former UST location. Since no additional
ground water samples were collected, the horizontal extent of hydrocarbons in ground water cannot be completely
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
southwestern 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 selected the soil and ground water sampling points presented in Figure 1 based on analytic 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 of the 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.

Sail and Ground Water Investigation Work Plan P 5
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2.3 Agency Target Cleanup Standards

Evolving policies at both the California 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 of these evolving policies, many nearby site
remediations have used numerical ground water cleanup standards established by the ACDEH, working under
the technical 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 California 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
ethylbenzene, 1,000 ppb for toluene (EPA MCL) and 1,750 ppb for xylenés.

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 “default” 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 of one ppm for TPHg and 0.05 ppm for benzene.

The ACDEH allows use of either the conservative default standards or use of flexible, risk-based decision critetia
to establish cleanup standards for soil. They allow risk-based decisions because they recognize that all sites are
different and that ground water usage, site stratigraphy, ground water depth and flow direction vary greatly
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 analytic 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 the
site hydrogeology, the contaminant properties, the location of nearby human receptors and the projected future
land use in evaluating the potential for human exposure to the released compounds. The results of the 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 alternative 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 among 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 limited 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 alternative compliance
points such as property lines or the existing plume boundaries if all of the 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 (usualty unsaturated soil beneath/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 familiarity with this program and on our preliminary understanding of the site conditions, the 3900
Piedmont Avenue site is a strong candidate for closure under this program.

2.4 Applicable Agency 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 of the extent of contamination from a release and implementation of a 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 occurred, 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 Alternative Compliance
Points for Ground Water Cleanup:” published in July 1994 by the RWQCB - SFBR.

2.5 oil tvey 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 SAMPLE PLAN DESIGN

31 Data Quality Objectives

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 of soil and ground water contamination
. Soil properties, especially soil grain size and site stratigraphy,
. Aquifer properties.

Seil and Ground Water Investigation Work Plan P 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
sampled 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 for well 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 of the soil borings. We
will maximize 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 of each 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 of ground 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 the results of these short term field tests provide only limited
assistance in designing insitu remediation systems. Therefore, we intend to design and conduct the tests primarily
to determine the spatial variability of aquifer properties.

32 Statistical Sampling Methodology

Geostatistical analysis will be performed to estimate the 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 quantify the horizontal
distribution and maximum and minimum variability of key indicator compounds such as TPHg and benzene.

The geostatistical analysis will assist in the development of variograms 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 gradient), northwest and southeast (both cross gradient) directions from
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 resuiting from more substantial
releases. The deepest zone (8 to 12 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 of the 90 blocks, using a target 80% 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 of the three levels described above. The arca of soil 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 the location of the nearest actual sample, the accuracy of the above-described modeling effort
will be dependant on the placement of our 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.

33 Sample 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 of the suspected source. Based on our experience and on the site layout,
we recommend that 31 soil samples be analyzed for the upcoming investigation. One to two samples should be
collected and analyzed from each of the 14 proposed borings and six proposed borings drilled for monitoring well
installation (20 boreholes total). Our proposed boring locations are shown in Figure 1. We estimate that each
boring will be drilled to at least 10 ft depth, and to two ft below the water table.

Our recommended ground water sampling plan is based on our professional judgement developed from
conducting more than 300 UST assessments since 1986. In our experience, dissolved hydrocarbon plumes from
older leaks rarely extend more than about 60 ft down gradient of the source, especially where concentrations in
ground water at the source areas are 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 extend no more than about
60 ft down gradient of boring FNBO-5 (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 of dissolved 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 instaliation layout indicated on Figure
1 provides for the installation of two source area wells (MW-1 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.

Soil and Ground Water Investigation Work Plan
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3.4 Sampling Equipment and Procedures

Vertical and Horizontal Sample Locations

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

Drilling and Sampling Methods

Soil Boring and Sampling: Soil borings will be drilled using hollow-stem augers or hydraulic push samplers.
At least one and one-half ft of the soil column 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 bottom of the borehole. Borings
not completed as wells will be filled to the ground surface with cement grout poured or pumped through a tremie

pipe.

Monitoring Well Installation: Ground water 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 of hydrocarbons or other compounds in the 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 screen will not extend into or through 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 graded
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 of Portland type LII 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.

Well Development: 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 of surging, ground water will be extracted from the well using bailing, pumping and/or reverse air-lifting
through an eductor pipe to remove the sediments from the well. Surging and extraction will continue until at least
ten well-casing volumes of ground water are extracted 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

Soil and Ground 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.

Documentation of Field Activities

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, identify all field personnel, document the 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 field personnel, subcontractors and other concerned personnel and record miscellaneous items needed
for invoicing (mileage, truck usage, materials purchasing, etc.).

Soil Classification/Logging
All soil samples are classified according to the Unified Soil Classification System by a trained geologist or

engineer working under the supervision of a California Registered Geologist (RG) or a Certified Engineering
Geologist (CEG). The following soil properties are noted for each soi! 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 marker horizons, mineralogy)
. Estimated permeability

Equipment Decontamination

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.

Sample Preservation, Storage, Handling and Transport

Soil sampling tubes chosen for analysis will be trimmed of excess 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 sanmiple 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 of non-dedicated sampling equipment.

Soil and Ground Water Investigation Work Plan
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Waste 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 analytic 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 removed during well sampling and/or rinseate generated during decontamination procedures will
be stored onsite in sealed 55 galion 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 treatment/disposal 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 SAMPLE ANALYSIS PLAN DESIGN

4.1 Target Analvtes and Analytical Methods

We intend to analyze selected soil and ground 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 Petroleurn 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 Laboratory Certification Documentation and QA/QC Procedures

Appropriate documentation of the State certification for NET Pacific of Santa Rosa, California, our chosen
analytical subcontractor, will be provided as an appendix to our final report. Laboratory QA/QC will conform
to EPA and California State procedures will include, at 2 minimum, calibration standard maintenance and method
blank, matrix spike, matrix spike duplicaie and laboratory control sample analyses. Reports of each of these
procedures will be included as an appendix to our draft and final investigation reports.

43 Chemical Data Reporting

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

Soil and Ground Water Investigation Work Plan
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5 AQUIFER TEST PLAN

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

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

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

£} After establishing a reliable water leve! 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 of the test.

We propose to perform this procedure on wells MW-1, 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
analyze the collected data to estimate, 1) the approximate quantity of soils 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 Analysis and Evaluation Methods and Procedures

We will measure the top-of-casing elevation of the installed wells and the water levels after the 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 alternate method that uses contouring (most
likely using geostatistical contouring software such as “Surfer”) of soil chemisiry data to estimate soil volumes.

If a geostatistical methodology is used, we intend to analyze the contaminant distribution data using variograms
and kriging of key parameters. Several variograms will be developed to predict the distribution of hydrocarbons
in soil parallel and perpendicular to the actual ground water flow direction. Key values from the variograms will
then be used as inputs to a kriging analysis.

The collected data will be analyzed by computer generated 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 distribution at 5 ft depth and
immediately above the water table. These isopleth contours will be used to generate the soil volume estimates.

Sail and Ground 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 of unconfined
(water table) aquifers. As discussed in Section 3.1, the principal objective of the 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 Figure

The soil and ground water investigation report will include tabulated analytic 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 of custody documents will be presented as appendices.

7 REPORT FORMAT

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

. Rationale for the soil boring and well locations,

. Descriptions of the boring and well installation and sampling methods,

. Descriptions of the hydraulic test procedures and results,

L Statistical data analysis procedures and results,

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

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

. Tabulated analytic 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 of the ground
water sampling.

9 HEALTH AND SAFETY PLAN

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
personnel.

Soil and Ground Water Investigation Wark Plan 11
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Table 1. Soil and Ground Water Analytic Data, Homestead Federal Savings, 3900 Piedmont Avenue, Oakland, California

Boring [} Depth Date Sampled TRPI1 VOCs TPHg TPHd Benzene Toluene Ethylhenzene Xylenes
{Concentration in ppm, mg/kg or mg/l)

Soil Samples
FNBO-1 105 10/20/93 350 ND 19% ND ND ND ND ND
FNBO-2 10 10/20/93 86 ND ND ND ND ND ND ND
FNBG-3 10.5 10/20/93 NA NA ND ND ND ND ND ND
FNBO-4 6 10/20/93 320 ND 1.4 ND ND ND ND ND
FNBO-5 6 10/21/93 NA NA 3,400 ND ND ND 19 7.5
FNBO-5 10 10/21/93 160 ND 13 ND 0.03 ND 0.31 0.12
FNBO-6 5.5 10/21/93 NA NA 5.0° ND ND ND ND ND
FNBO-6 10 10/21/93 10 ND 3.6 ND ND ND 0.034 0.041
FNBO-7 & 10/21/93 NA NA 350° ND ND ND ND ND
FNEO-7 11 10721593 NA NA a00® ND 1.0 1.5 5.0 13
FNBO-8 11 10/21/93 NA NA ND ND ND ND ND ND
Giround Water Sample
FNBO-6 10/21/93 3 c 7.8 NA (.0077 0.021 0.26 0.26
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CAMBRIA

Table 1. Soil and Ground Water Analytic Data, Homestead Federal Savings, 3900 Piedmont Avenue, Oakland, California

Abbreviations Benzene by EFA Method 8260
Ethylbenzene by EPA Method 8260
TRPH = Total recoverable petroleum hydrocarbons by EPA method 418.1 Toluene by EPA Method 8260
TPHg = Total petrolcum hydrocarbons as gasoline by modified EPA Method 8260 Xylenes by EPA Method 8260
TPHd = Todal petroleum hydrocarbons as diesel by modified EPA Methed 8260
VOCs = Volatile organic compounds by EPA method 8260 Notes:
ND = No compounds detected ahove laboratory detection limit
NA = Not analyzed All 30il and ground water samples collected by Environmental Science and Engineering of

Concord California

a=Quantified as light petroleum distillates,
b = Quantified as gasoline and light petroleum distillates
¢ = (.03 ppm acetone and 0.035 ppm carbon disvlfide detected  Notes
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CAMBRIA ENVIRONMENTAL TECHNOLOGY [NC.

SITE SAFETY PLAN
Date: 6/28/93 Project Number: 53-187-03
A SITE DESCRIPTION
Client: ma(‘!l[f‘qr:\phf"

Site Address: _3900 Biedmaont Avenne
Site Use/Canditions: Bank
Area Land Use: [ X] Residential [X] Commercial [ ] Industriai [ ] Agricultural [ ] Other
Topography: [ X] Flat [ ]Hilly [ ] Open Excavation [ ] Paved [ ] Unpaved [ ] Cther.
Weather Conditions: clear

B. WORK TO BE PERFORMED Snil Borings and Monitoring Well Instailation

c. ON SITE CONTROL

A safe perimeter hasbeen established. The boundaries are defined by: [X ] Tape [X] Cones [ 1 fence [ ] Othes——
The Contamination Reduction Zone is designated as: Ares adiacenrto dnll g
The Support Zone isdesignated as: areaadiacent to Cambwia Vehicle

CHEMICAL HAZARD EVALUATION

Suspected or kmown concentrations of the following compounds are expected at the site:

Free Product Ambient Soil ~ |  Water . “
Compound {thickness) Adr Cone. Conc. TWA MLH
o Conc, ) . :
—_—— ——  ____——
Gasoline NA 35073400 7,300ppb NA . '
ppm : i
' ‘ |
Diesel NA NA NA NA r
Benzene NA 1.0 ppm 7.7ppb 10ppmy carcinogen
Acetone NA: ND 30ppb 750ppmv 20,000 “
ppmyv .
—— ==a==ﬁ====—"==ﬁ
[X]  Applicabie material safety data sheets (MSDS) are attached.
[] Vapor-phase coneentrations may exceed 10% of the lower explosive limit (LEL).
[} Vapor-phase concentrations may exceed OSHA PEL or 8-hour TWA for the following compounds:

PHYSICAL HAZARD EVALUATION

X1 Undergromnd utilities and or process lines have been identified. An underground line detector survey is [X ], is not {]

required.

X1 Personnel are aware of the safety hazards associated with lifting heavy objects, moving machinery and equipment, slipping,
fatling and operating or working near clectrical equipment.

{] Confined space entry is [ ], is not [X ] required. If required, a confined entry checklist is attached and proper confined

space entry procedures wiil be followed.




AIR QUALITY MONITORING
Instrument Monitoring Intervals

[X] PID Hourly or at ador detection

[} FID

[X] LEL Meter

[X] Coilorimetric tubes As needed
Substance Concentration Ranges Pump Strokes
benzene 1-25 ppm 50-

PERSONAL PROTECTIVE EQUIPMENT
The required personal protective equipment level is: [TA[IBI]C[XID.

Spcmﬁc pl'OleCthC equipment requu‘ed gloxes steeltaed hoots hardhat
Protective clothing required: lnngslmndshm.and.pap
Respiratory equipment required; half face mask
Cartridge type: arganic yapor

This cartridge i5 expected to provide protection for 8 hrs

[ X1 All site personnei have been trained in the use of protective equipment

DECONTAMINATION PROCEDURES

Personnel and equlpment shall be decontaminated as follows: [X ] Wash and rinse al exposed skin and equipment.
[] Other:

HEAT STRESS MONITORING

The anticipated air temperature is 70 degrees F.

Adjusted air temperature {Tadj. Tair (fo) + (13 X % Sunshine)] is not expected to exceed 30 degrees F.

[1 A Heaith Alert Wamning (temperature over 95 degrees F) has been issued by the weather service. _

X1 Workers are trained to recognize and treat heat stress symptoms. The site safety officer will monitor pulse and
temperature of workers showing signs of heat stress. No person shail work with a temperature exceeding- 100 degrees
F.

X3 Drinking water is available at: Cambria Vahicle

EMERGENCY PROCEDURES

Injury: The Site Safety Officer and Project Team Leader should evaluate the injury and contact an ambulance and/or the
designated medical facility as needed. An incident report form shouid be filed for any injury.

Fire/Explosion: All personnel should immediately move to a safe location away from threat of fire and/or explosion. Sound
alarm if availabie and cail fire department.

Emergency escape route and meeting place: lmmediately acrnss Piedmont Avenue




EMERGENCY MEDICAL FACILITIES

Hospital name and location: Kaisee Haepitat Howe and \dacAsthyr
Hospital phane number: 5541000

A map to the hospital is artached.
a first aid kit. eye wash and other emergency equipment is located in the Site Safety Qfficer's vehicle.

Police Number:911 Fire Number:911
Office Number:911 Client Number: 714-263-4559

Any injury sustained while working are covered under Worker's Compensation insurance. Any injured Cambria employes
should inform the medical care facility that this is 2 Worker's Compensation claim and that our insurance policy is .
Copies of the doctor's report on the injury should be forwarded to our insurance carriet at Blue Shield. Cambria empiovees must
notify N. Scott Macleod on the same day so that we can properly file this claim.

Any injured sub-contractor or sub-contractor employee will be covered under their employer's policy.

Emergency medical treatment due to chemical exposure to compounds anticipated to be at the site is presented on the artaghed
MSDS forms. .

All site workers have read the plan and are familiar with and wiil abide by its provisions.

Name Signature
Project Team Leader i
Site Safety Officer
Field Team Leader
Field Team Member
Field Team Member

Reviewed by Industrial Hygienist (:-f’—’-— . § Keeo <. < F oy

-
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GASOLINES: AUTOMOTIVE (<4.23g lead/gal)

l SATURATED LIQUID DENSITY
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1217 1218 1219 1220
' SATURATED LIQUID DENSITY LIQUID HEAT CAPACITY LIQUID THEAMAL CONDUCTIVITY LQuUID VISCOSITY
e . British thermal
Temperature Pounds per cubic T British thermal unit | 1. noeratre unit-inch per howr- Temperature .
. {degrees F) fool (estmate) {degrees F) ":"m‘?"""":, {degrees F) sq[unm 1o::'4= {degrees F) Centinoise
50 52.430 30 ABD 35 320 100.42 275.000
52 52430 52 AG1 40 918
54 52 430 54 462 45 B3l
56 52430 56 A3 50 N7
58 52430 58 AB4 55 216
60 52.430 60 465 60 918
82 52430 62 ABS 65 24
54 52.430 64 ABT 70 213
66 52.430 &6 AB8 75 812
68 52430 &8 469 80 a1t
70 52.430 70 ATO 8BS 910
72 52.430 72 471 90 909
74 52430 74 A72 g5 908
76 52.430 76 473 100 K7
78 52 430 73 A74 105 505
8O 52.430 84 ATS 110 205
82 52 430 82 ATE 15 904
I B4 52.430 84 ATT 120 903
86 478
64 AT9
a0 AB0
a2 A1
I 2 aaz
o6 483
98 484
100 485
1221 1222 1223 124
l SOLUBILITY IN WATER SATURATED VAPCOR PRESSURE SATURATED VAPOR DENSITY IEAL GAS HEAT CAPACITY
Tamperature Pounds par 100 Temperature Pounds per squane Temperature Pounds per cubic Texnperature Britich thermal unit
(degrees F) pounds of water (degrees F) inch) (estimate} {degrees F} foot {degrees F) per pound-F
{ 70 D42 N M
N 75 048 [s] o]
s a0 087 T T
o - 065
L 90 076 P P
l u 35 087 E E
8 100 0g A ;]
L 108 114 T T
E 110 a3t 1 |
115 .14§ N N
l 120 170 E E
128 193 N N
130 218 T T
135 247
140 279
145 A4
150 Jas2
185 385
180 442
165 495
170 852
175 815
180 683
185 158
180 Bay
195 .830
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1 ' 1217 12.1a 12.19 12.20
SATURATED LIQUID DENSITY LIQUID HEAT CAPACITY LIQUID THERMAL CONDUCTIVITY LIQUID VISCOSITY
Tamperatre Pounds per cubic Temperature British thermal unit Temperature British thermal Temperature .
| {degraes F) oot {degrees F) per pound-F (dagrees £} | “TCh par her- | (degrees F) Centipoise
j l 55 55.330 45 394 75 988 55 724
| &0 55,140 50 396 ao .981 &0 893
| a5 54.960 55 398 8s 875 &5 665
; 70 54,770 &0 A0 90 969 70 - 638
| 75 54.580 65 403 §5 962 75 512
| 80 54,400 70 405 toa 856 80 588
‘ 85 54.210 75 407 105 850 B85 566
90 54,030 80 AQ9 110 544 90 544
o5 53.840 85 A1t 115 937 a5 524
10Q 53,660 20 A4 120 .831 100 505
105 59470 as A6 125 925 105 A7
110 53,250 100 418 130 a19 110 470
115 £3.100 135 a2 115 453
| l 120 s2.920 120 906 120 438
| 125 52730 145 200
| 130 52.540 150 893
| 135 £2360 155 .8a7
| 140 52,170 160 881
| l 145 51980 165 875
| 150 51,800 170 .B53
l 155 51.620 -
| 160 51,430
| 165 §1.250
‘ l 170 51.060
| 175 50.870
1221 - 1222 12223 1224
" SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY
I Temperature Pounds per 100 Temperature Pourxis per square Temperative Pourkis per cubic Temperatura British thermal unit
(cagrees F} pounds of water {degreas F) nch {dagrees F) foat {degrees F} par pound-F
77.02 180 50 .Bat 50 Joizs8 0 204
60 1171 &0 01639 % 219
70 1.535 70 02109 50 234
80 1,989 80 02681 75 248
20 2547 90 03371 100 261
100 3.227 100 04196 125 275
110 4.049 110 05172 150 2es
120 5,033 120 06317 175 301
130 6.201 130 .o7es2 200 313
140 7.577 140 09194 228 325
150 9.187 150 10960 250 337
150 11.060 160 12980 275 349
170 12.220 170 15270 300 360
180 15,700 180 17850 325 arn
180 18,520 190 20750 asa am
200 21.740 200 23870 375 asez
I 210 25.360 210 27560 400 402
425 412
450 421
475 431
500 440
525 445
550 457
575 485
l 600 474
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SATURATED LIQUID DENSITY

12.18
LIQUID HEAT CAPACITY

1219
LIQUID THERMAL CONDUCTIVITY

1220
LIQUID vISCOSITY

Temperature Pounds per cuiic Temperature British thermal unit Temperalure . Temparature Lo
l {degrees F) toat {degrees F) per pound-F (degrees F) | Uanch er hour- | (degrees F) Cantipotse
409 54,950 40 402 -0 1.085 40 B3S
50 54.500 50 ADa —80 1.056 50 J74
&0 54.370 ol 407 —70 1.047 50 718
70 54,060 70 400 —60 1.037 70 670
a0 53,750 B30 A12 -5 1.028 BO 626
90 53,430 80 A4 —40 1.014 90 588
100 53120 100 A7 —30 1.008 100 550
110 52210 110 A18 —20 1.000 110 518
120 52.500 120 A21 -1 580 120 488
3 130 52,190 130 A24 @ a1 130 LA61
| 140 51.870 140 A6 10 g7t 140 436
| 150 51.560 180 A28 20 962 150 A14
| 160 51280 1640 A 30 953 180 393
1 170 50,340 170 434 40 943 170 374
4 180 50,820 1840 436 50 34 180 356
180 50.310 190 439 60 924 190 340
200 £0.000 200 441 70 815 200 328
| l 210 49.690 210 443 80 806 210 a1
| 80 .296
3 100 Bay
j 10 B77
120 .B&s
130 .59
140 .B49
150 840
160 830
1241 ) 2.2 1223 1224
l SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY
Tempevature Paunds per 100 Temperztire Pounds per square Temperature Pounds per cubic Temperature Blritish thermal unit
(degrees F} pounds of water (degroes F) inch _ {ciegrees F) foot (degrees Fj per
68.02 020 80 202 80 00370 —400 - 007
100 370 100 00654 —350 026
120 G4 120 1089 —300 060
140 1.071 140 01767 250 293
160 1.713 160 02734 —200 25
180 2643 180 04087 —150 57
200 3.953 200 05926 —100 a7
220 5.747 220 [DBIB3 —50 217
240 B8.147 240 11520 0 246
260 11290 260 15510 50 274
' 280 15.320 280 20490 100 a0
300 20,410 00 26570 150 327
320 26.730 320 J3g1a 200 353
340 34.460 340 42620 250 a7
' 360 43.800 350 52850 300 401
380 54.950 3eq G4T20 350 A24
400 445
450 467
500 ABT
550 507
800 525
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124 Creucel Pressere
T3S puis = 50 5N = 51 MN/m=
127 Speciic Gravity:
1750 &t 207G flacuact}
128 Liguid Surtecs Tensom
323 dynemiom = (LORE? Nim ut 2070
129 Ligued Waber intariacisl Termsion:
towt] 30 dynan/om = 003 N/fm st 250
$2.10  Vaoor (Gaa) Specitic Gmavity: 3.4
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ARL]
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I 1217
SATURATED LIQUID DENSITY

2.18

121 12,19 12.20
LIQUID HEAT CAPACITY LIQUID THERMAL CONDUCTIVITY LIQUID VISCOSITY
Temperature | Poundspercubic | Temperatwe | British thermai unit |  Temperature Britrsh thermal Temperature .
l (degrees F) toct {degrees F) par {degrees F) urét-inch ",g'm"_?r."' {degrees F) Centipoise
s 79.879 0 283 ] 890 as 1.088
40 79.629 10 288 1Q 982 40 1.054
a5 79.379 0 288 20 974 45 1.013
50 79.129 30 280 30 965 50 475
55 76,879 40 293 40 857 55 938
50 78.620 50 206 50 949 60 504
65 78.370 €0 298 60 841 65 a7
70 78.120 70 s01 70 533 70 .B4n
75 77.860 80 303 80 924 75 B11
80 77589 g0 306 90 916 aa 784
a5 77.349 100 .309 100 908 85 758
90 77.089 110 an 110 500 20 i< |
95 76.830 120 314 120 892 g5 708
100 76.570 130 a7 130 883 100 .6ar
108 76.308 140 319 140 875 105 565
110 76.048 150 322 150 867 110 545
115 75.750 160 324 160 859 115 625
l 120 75.520 170 a7 170 850 120 507
128 75.258 ' 125 589
130 74.990 130 573
135 74.730 135 556
140 74.459 140 41
145 74.190 145 526
150 73.919 150 51z
155 73.660 155 499
160 73,379 180 .486
12.21 1222 1223 1224
' SOLUBILITY [N WATER SATURATED YAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY
Temperzture Pourxis per 100 Temperatire Pounds per square Temperature Pounds per cubic Temperatura British thermal unit
(degrees F) pounxis af water (degrees F) inch {degrees F) oot {degrees F) per pound-F
66.02 .B00 15 23 15 00449 0 a77
20 274 20 00526 25 \182
25 323 25 00614 s0 .187
20 .380 20 00715 75 a9
25 445 35 .00830 100 195
40 520 40 .DoS60 125 200
45 .608 45 01108 150 204
50 704 50 01274 175 208
55 816 55 01481 200 212
60 542 &0 01671 225 217
65 1.085 &5 01807 250 221
70 1.246 70 02169 275 225
75 1.426 75 02462 300 229
80 1.632 80 .02788 azs 292
a5 1.860 85 03149 350 238
90 2116 %0 03548 37s 240
a5 240 95 .03940 400 244
100 2718 100 04477 425 247
450 251
475 254
. 500 258
525 261
550 265
575 268
l 600 2N
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1217 1218 1219 12.20
SATURATED UIQUID DENSITY LIQUID HEAT CAPACTTY LIQUD THEAMAL COMDUCTIVITY LIQUID VISCOSITY
; - . British thermal
Tamperatue Pourds per cubic Temperatine Brittsh thermal unit Temperatuwe . Temperature A
{dogrees F) foot {degrees F} per pound-F (dagrees 7y | LR PACNESE | (degrees F) Centipoise
l -—=30 57.180 Q 296 1] 1.026 0 1024
—20 58.870 5 297 10 14015 5 578
—10 56.550 10 93 20 1.005 10 435
0 56240 15 400 jela) 994 15 894
10 5§5.930 20 A2 40 883 20 .a57
0 55.620 25 403 %0 872 25 821
30 25.210 30 A4 80 962 30 788
40 54990 3s 406 70 951 s 757
50 54.680 40 A7 BO 040 40 T27
&0 54370 45 409 90 229 45 J00
70 54,060 =% 410 T 519 S0 673
80 53.750 5 411 119 .508 §5 649
90 53.430 )] 413 120 Ag7 &0 625
100 53.120 63 414 130 888 63 603
110 52810 70 A15 140 876 70 582
120 52 504 75 A7 150 285 75 562
80 418 160 854 80 Sdd
85 420 170 843 8s 526
20 A 180 833 80 509
l 5 422 180 822 95 483
100 . 424 200 AN 100 ATT
103 425 210 200 i
110 427
115 428
l 120 429
| 125 431
' 1221 1222 12.23 1224
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY
Teamperature Pounds per 100 T Pounds per square Temparature Pounds per cubic Temperature British thermal unit
' {degreas F) pounds of water {degrees F) . inch {degrees F) foot {degrees F) per pound-F
68.02 050 0 038 b} 00070 Q 228
0 057 10 00103 25 241
| 20 084 20 00150 50 255
30 A2 30 00212 75 268
40 A72 40 00296 100 281
SQ 241 50 00405 125 294
60 rexch) B0 00547 150 306
l 70 449 70 00727 178 318
a0 500 80 00954 200 331
50 782 80 01237 225 343
100 1.023 100 L1584 250 e i}
110 1.332 110 02007 275 .67
120 1.700 120 02518 300 378
130 2.148 130 03127 325 J8g
140 2650 120 03850 350 A0
150 3338 150 04700 ars A
180 4.109 160 05691 400 422
179 5.018 170 06840 425 432
180 6.083 180 08162 450 443
190 7323 190 09675 475 453
200 2758 200 11400 500 462
210 10,410 210 .1334Q 525 472
550 482
375 AN
600 500
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1217
SATURATED LIQUID DENSITY

12.18
LIQUID HEAT CAPACITY

1218
LIQUID THERMAL CONDUCTIVITY

12.20
LUQUID WISCOSITY

Temperaiure Pounds per cubec Temperature Britich thermal unit Temperature British thermal Temperalure L
{degrees F) foot (degrees F) per pound-F (degrees F) mﬂ,",ﬁ'aﬁm (degrees F) Centiporse
l 15 55.400 44 287 5 562 15 938
20 55260 50 393 40 553 20 888
25 §5.130 60 398 45 944 25 862
30 54990 70 404 50 835 0 827
35 54.850 -1} 410 55 926 35 794
40 54710 90 415 60 87 40 764
45 54,570 100 A2 &5 508 45 735
20 54.430 110 426 70 B899 50 708
£5 54290 120 432 75 bat 55 682
7] 54160 130 437 80 B3 50 £58
65 54.020 140 443 8s 873 65 635
70 53880 150 ot 90 BE4 70 613
75 53,740 160 454 :1] 285 78 582
BO £3.500 170 450 100 B46 80 572
85 §3.460 180 485 85 554
a0 53320 180 ATt
95 53.180 200 ATE
100 53.050 210 482

1221
SOLUBILITY IN WATER

1222
SATURATED VAPOR PRESSURE

1223
SATURATED VAPOR DENSITY

12.24
IDEAL GAS HEAT CAPACITY

Temperature FPounds per 100 Temperature Pounds suae Temparature Pounds per cubic Temperature British thermal unit
{degrees F) pounds of water {degrees ) g {degrees F) foot {degreas F} por pound-F

| &0 080 60 Da172 7] 247
N 70 127 70 00233 25 260
5 80 a7 80 00324 50 273
Q 50 242 a 00435 b 286
L 100 326 100 .00S77 100 299
u 110 434 110 00754 125 311
B 120 YAl 120 .00a7s 150 J24
L 130 143 130 01247 175 336
E 140 856 140 01577 200 2348
150 1.219 150 01877 228 SE0

180 1.538 160 02455 250 an

170 1,924 170 03023 278 383

180 2388 180 03631 300 Jhc:: 2

190 2.933 180 04473 325 406

200 3.580 200 05382 350 A17

210 4.355 210 06431 375 A27

220 5.247 220 07635 400 438

230 6282 230 09009 425 449

24Q T.476 240 10570 450 458

250 8,846 250 12330 475 AES

260 10.410 2680 14310 £00 479

525 489

550 498

575 508

600 517

-F------
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1217 12.13 1219 1220
SATURATED LIQUID DENSITY LIGUID HEAT CAPACITY LICUIDC THERMAL CONDUCTIVITY LIQUID VISCOSITY
, i Aritish thermal i
Temperature Pounds per cubic Temperaiure British thermal unit Tamperature g Temperature i
l {degrees F) foat {degrees F) per pound-F (degrees 7} | UTainch per bt | (degrees ) Centiporse
15 56.460 a5 389 35 1.043 15 1.328
20 56.330 40 281 40 1.035 20 1.263
25 56.190 45 394 45 1.027 25 1.202
a0 56,050 50 396 50 1.018 30 1.145
35 55.910 55 398 55 1010 35 1.092
40 55,770 & 400 &0 1,002 40 1.042
45 55.530 65 402 ) 85 593 45 .995
50 55.490 70 AD4 70 885 50 952
l 55 55.360 75 406 75 877 5 a1
€0 55,220 ac 408 B0 968 80 873
65 55,080 a5 A1 85 .980 65 836
70 54,940 9 A13 a0 952 70 802
75 : 54.800 a5 A5 a5 844 75 770
l 80 54,660 100 417 100 935 80 740
as 54.520 85 212
90 54,380
a5 54250
' 100 54,110
i
1
I j
1221 1222 12.23 12.24
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR ODENSITY IDEAL GAS HEAT CAPACITY
l Tamperaiure Paunds per 100 Temperature ‘ Pounds per square Temperature Pounds per cubic | . Temperature British thermal unit
‘ (degrees F) pounds of water (degrees F} inch (dagrees.F} toot (dagrees F) par pound-F
| 80 orn (=] 00135 a 261
l N 70 101 70 o0es 25 274
S 80 141 80 00258 50 287
Q 20 194 . 90 00349 75 299
L 100 263 100 00464 100 Aan
u 110 352 110 © 00611 125 223
B 120 465 120 : 00794 150 235
L 130 608 130 ! 01021 175 .47
E 140 787 140 : 01298 200 358
150 1.007 150 : 01834 225 Jamn
160 1277 160 ‘ .02038 250 381
170 1605 170 ! 02520 275 292
180 1,999 180 i 03080 300 403
180 2469 150 ! 03759 225 414
200 2,028 200 .04539 250 424
210 . 2,686 210 05443 ars 435
z20 4456 220 ; 06484 400 445
220 5352 230 t 07674 425 455
240 6.389 240 ! ,09030 450 465
250 7.581 250 I 10560 475 AT5
260 8947 260 : 12290 500 485
. : 525 484
: 550 504
) 575 513
l ! 600 522
| [
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1217 12.18 12,19 1220
SATURATED LIQUID DENSITY LIQUID HEAT CAPACITY LIQUID THERMAL CONDUCTIVITY UQUID VISCOSITY
I Temperatwe | Pounds per cubic Temperatwe | British therma unit |  Temperawre Britizn tharmal Temperawre Centivos
(degrees F} foot {degrees F) per pound-F (degrees ) | UMianch e DO | (degrees F) tinaise
l 80 53.970 50 A2 60 Q3s 80 678
85 53,830 70 418 65 428 65 654
70 £3.630 80 A24 70 921 70 631
75 53,550 20 429 75 314 75 610
80 53.410 100 435 a0 807 80 580
l as 53270 110 440 85 800 BS E-74]
90 53.140 120 446 90 892 90 552
g5 §3.000 . 13p 451 95 a8s a5 535
100 52.860 140 457 100 878 100 519
I 105 52720 150 462 105 503
110 52.580 160 468 110 488
115 52.440 170 AT4 1s 474
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SOLUBILITY N WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY
Temperature Pounds per 100 Temperatire Pourds square Temperature Pounds cubic Temperature British thermal unit
' (degrees F) pounds of water {dagrees F) I'?; {degrees F) fn:u‘:':t‘ar {degrees F} par pound-F
1 &0 096 80 00183 ] 246
N 70 138 70 00252 25 259
s 80 87 20 00343 50 ar2
o 20 255 90 0459 75 285
L 100 343 100 00607 100 297
U 110 A58 110 0oTez 125 309
8 120 598 120 01022 150 a1
L 130 ey 130 o103 175 433
E 140 998 140 01848 200 345
150 1.270 150 02053 225 as7
180 1,800 150 ; 02553 250 -3ee
170 1.998 170 ! 03138 275 380
180 2,475 180 ! 03826 300 .a91
150 3.041 190 04629 325 402
200 3.710 200 05561 350 413
210 4,453 210 06636 ars 424
220 5.407 220 ares7 400 435
I 230 5.465 30 i 09270 425 445
240 7.683 240 10860 450 456
250 9.080 250 12650 475 458
260 10,670 280 _14670 500 AT6
; i 525 486
l l ; 550 486
! : 575 505
| ! 600 515
; H
l | |




ATTACHMENT B

Site Base Map Survey Data




Attachment B

Survey Data for Site Base Map

SURVEY POINT NORTHING EASTING ELEVATION

1. Monument of Record (BM) 1081.7278 4997.8444 160.00
2. Northern Building Comer 1048.3529 5067.1404 101.555
3. Eastern Building Corner 1029.7025 5037.1054 100.792
4. Southern Building Corner 1084.0937 3003.3624 96.959
5. Western Building Corner 1102.7670 5033.3345 100.180
6. Southern Property Corner 991.0622 4992.4024 102.914
7. Northern Property Corner 1028.8329 5086.2693 -

Soil and Ground Water Investigation Wark Plan
OAPROJECTWPHRMOSUCKS2 WPD
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Text Dump of File: PIEDMONT.ASC

89 1117.450 5035.033 19.636 VAULT
60 1115.140 5037.698 19.768 ELEC.DIAG.
61 %117.408 5037.632 19.704 ELEC.DIAG.

62 1113.84] 5039.567 0.000 LIGHTOLIER
63 1119.62% 5029.793 19,381

64 1120.489 5034.643 19.022
65 1116.140 5040,050 19,738
66 1029.258 5094.004 21,639
67 1102.767 5033.334 20.151
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