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1.0 INTRODUCTION

Chevron' owns a 340-acre former tank farm property south of the city of San Luis Obispo
(Figure 1), in San Luis Obispo County, that was constructed in 1910 to serve as the tidewater
accumulation point for the petroleum pipeline from the San Joaquin Valley. This property,
commonly referred to as the San Luis Obispo Tank Farm, SLO Tank Farm, or Tank Farm, was
slowly withdrawn from operation during the later decades of the twentieth century, and by the
late 1990s, was formally decommissioned. Chevron now desires to convert the property to
alternative uses that are consistent with local planning, community needs, good environmental
stewardship, regulatory requirements, and efficient asset management.

A long history of intensive industrial activity on the property, however, has affected its
environmental condition. On March 15, 2007, Avocet Environmental, Inc. (Avocet) published
the Feasibility Study, Former San Luis Obispo Tank Farm addressing the nature of the
environmental impacts and recommending a set of preferred remedial alternatives. This
Remedial Action Plan describes how the preferred remedial alternatives will be implemented.

1.1 REMEDIAL ACTION PLAN PURPOSE AND FRAMEWORK

This Remedial Action Plan is intended to provide regulatory agencies, the municipalities with
jurisdiction over the site, and other stakeholders detailed information on how Chevron will
implement the preferred remedial alternative from the Feasibility Study. It presents the detailed
engineering, which is the basis for design of the preferred remedial alternative components. It
also provides conceptual-level information on habitat restoration to support environmental
analysis through the California Environmental Quality Act (CEQA) process, which will be
necessary to permit this project.

This document is built upon a foundation of cooperative agreements with the regulatory
community and local municipalities. As with the Feasibility Study, the Remedial Action Plan
has followed the general framework for developing site remediation documents found in the
National Oil and Hazardous Substances Pollution Contingency Plan (NCP). It has been adapted,
however, to meet the needs of a non-CERCLA (Comprehensive Environmental Response,
Compensation and Liability Act) site regulated by local agencies.

Working cooperatively with the various agencies to develop this plan has resulted in an approach
with broad consensus and support. Nevertheless, it is understood that approvals and permits
must be granted by these agencies independent of the cooperative process. Chevron will be
working with the regulatory agencies and municipalities to clarify the permitting process,
especially identifying the lead agency for environmental review under CEQA, which is

! This property was originally owned and operated by Unocal. Chevron purchased Unocal, including this property,
in August 2005. Chevron is considered synonymous with Unocal for the purpose of this document.
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anticipated to include cooperative agreements and memoranda of understanding between those
bodies.

1.2 SCOPE OF THE REMEDIAL ACTION PLAN

For the purposes of this report, it is assumed that Chevron will pursue development of the site
consistent with proposed land use plans. As such, where the Feasibility Study included
discussions of open space alternatives for several of the Operable Units (OUs), those discussions
are omitted from consideration in this report. However, ecological risks are the basis of
remediation in the open space areas. Where remediation coincides with developable areas, the
remedial approach ensures compatibility with allowable uses.

This report provides the reader with a brief background of the site, its current condition, an
overview of the OUs and the associated preferred remedies developed in the Feasibility Stud)y.
Subsequent sections of the report describe implementation of those remedies and present the
supporting engineering analyses. Detailed engineering drawings and specifications are included
in the appendices. The drawings, which are presented as portable document format (PDF) files
on the CD in Appendix A, are intended to be printed full-size (i.e., 24” x 36”). Line work quality
and legibility will suffer if the full-size drawings are printed smaller (e.g., 11”7 x 177).

This report also describes important closure activities that were not relevant to the Feasibility
Study, such as the approach for abandoning the pipelines or demolishing structures. These and
some other minor cleanup issues were not identified as critical for evaluation in the Feasibility
Study or previous risk management documents, since they do not pose a direct threat to human or
ecological receptors. They do, however, affect implementation of the remedies and how they
will be conducted and are, therefore, material to this document.

Since publication of the Feasibility Study, there have been further environmental studies as well
as an extension of Runway 11-29 at the adjacent San Luis Obispo Regional Airport (Figure 1)
that are relevant to future development of the site. Consequently, Chevron has evaluated
potential changes to the existing Airport Area Specific Plan (AASP) prepared by the City of San
Luis Obispo. The proposed land use plan incorporates the new ecological resource and land use
feasibility studies. The Feasibility Study considered remedial activities that supported
development consistent with the land use plans available at that time. Similarly, the Remedial
Action Plan supports development consistent with the proposed land use plan, although it is
recognized that this requires the approval of the City of San Luis Obispo.

This report provides a brief overview of the long-term maintenance items. It describes the
general activities that will be performed to ensure continued achievement of the remedial
objectives.  This section also discusses the alternatives under consideration for future
management of the open space.

If the primary objective of this process has been to protect human and ecological receptors from
exposure to potentially harmful substances, a secondary objective has been to maintain and, if
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possible, improve the ecological function associated with the various habitats across the site.
Key among these are the wetlands, vernal pool fairy shrimp, and rare plant habitats. The
Remedial Action Plan clearly identifies which habitats will be impacted and notes whether the
impacts will be temporary, with the habitat being restored after remediation, or permanent, which
requires mitigation (i.e., replacement) of the habitat elsewhere onsite. The specific requirements
for habitat restoration and mitigation will be developed in concert with the regulatory agencies
and will be distributed under separate cover as the Habitat Mitigation Plan.

1.3 OTHER PLANS

The Remedial Action Plan has been prepared to accompany the Project Execution Plan, which is
an umbrella document for remediation, restoration, and permitting of this site. Other plans that
support the Remedial Action Plan are either included as appendices to this report or are
incorporated in the Project Execution Plan. One of these, the Habitat Mitigation Plan, has
already been mentioned.

Other documents that are discussed in the text include the Geotechnical Study, the Soil
Management Plan, and Land Use Covenants. The Geotechnical Study supports the engineering
basis for the cap designs. The Soil Management Plan will address how contractors must handle
impacted soil if its disturbance is unavoidable after remediation is complete. A draft of the plan
is included in the appendices to this report. Land Use Covenants document restrictions on the
property and record those with the deed, making its requirements binding upon future property
owners. It will be developed by Chevron independently of this Remedial Action Plan through
their legal department and with the California Regional Water Quality Control Board (RWQCB)
and the municipalities.

Prior to construction, the contractor will also prepare a site-specific Health and Safety Plan that
complies with the requirements of the supervisory jurisdiction as well as the stringent demands
of Chevron’s corporate health and safety program.
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2.0 BACKGROUND INFORMATION

The following is intended to quickly acquaint the reader with the history, operations, and
background of the Tank Farm. It is largely taken from the background discussion provided in
the Feasibility Study, but has been edited and is a somewhat briefer summary. Readers desiring
more detailed information are referred to the Feasibility Study and other background documents
listed in the References of this report.

Chevron’s 340-acre Tank Farm is located at 276 Tank Farm Road in western San Luis Obispo
County, south of the city of San Luis Obispo and northwest of the municipal airport (Figure 1).

W eber—Duler B b, b
AN Tant sl ar s ne o

e

Construction of Reservoir 4 — August 25, 1910

The site is divided into north and south sections by Tank Farm Road, and is bordered by light
commercial and industrial development, the San Luis Obispo County airport, agricultural and
pastoral lands, with scattered residences and a trailer park. The existing buildings in the
northwest part of the site currently serve as Chevron’s local headquarters for a variety of
environmental and remediation operations (Figure 2).

From 1910 until the early 1980s, the SLO Tank Farm was used for storing crude oil transported
via pipeline from the San Joaquin Valley. Storage facilities at the site included 6 large earthen
reservoirs, ranging in capacity between 775,000 and 1,350,000 barrels®, and 21 steel
aboveground storage tanks (ASTs) capable of holding 55,000 barrels each. The reservoirs were
constructed by excavating a circular or elliptical depression, which was then lined with wire-

? One barrel is equivalent to 42 gallons.
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mesh-reinforced concrete. The walls were also reinforced concrete, but were constructed either
vertically or integrated into the sloping sides of the depression. The walls and floors of the ASTs
were constructed of heavy plate steel secured with rivets. The roofs of both the reservoirs and
ASTs were of wood and composition. All told, the site had the capacity to store over 6 million
barrels of petroleum.

On April 7, 1926, a lightning strike ignited a fire at the Tank Farm. At that time, there were
933,577 barrels of oil stored in the ASTs, and another 5,374,927 barrels of oil were stored in the
reservoirs. The total inventory was 6,308,504 barrels of oil of various grades. Eyewitnesses
claim that a lightning strike simultaneously ignited the vapors in Reservoirs S, 6, and 7. The
power of the resulting explosion registered on the Weather Bureau barograph in downtown
San Luis Obispo, which recorded the time as 7:35am. A second lightning strike ignited
Reservoir 3 sometime between 7:50 and 7:55 a.m.

aibe im
2

Morning of April 9, 1926. Reservoir 4 (left) has been extinguished. Reservoir 2 and ASTs (right)
are still burning,

Despite suppression efforts by the facility staff, the fire spread to the other reservoirs and to 12 of
the existing 15 steel ASTs over the course of the next four days by a combination of burning
embers and boil-overs, where the heated oil flowed out of the reservoirs and onto the ground
surrounding the tanks. By April 11, 1926, all but a few thousand of the six million barrels in
inventory had been burned to coke and spread across the site. This release is considered
responsible for most of the numerous surface occurrences (i.e., expressions) of highly weathered
and burned petroleum that cover the ground in topographically low areas of the Tank Farm.
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Subsequently, Unocal resumed operations at the Tank Farm, including reconstructing ten of the
steel ASTs and four of the reservoirs (Reservoirs 3, 4, 5, and 6). Reservoirs 2 and 7 were never
again used for petroleum storage. The reconstruction effort included expanding the fire breaks
and enlarging the containment areas surrounding the reservoirs, which created numerous
hydraulically closed depressions around the site; depressions that subsequently became wetlands.

In addition to the 6 reservoirs and 21 ASTs utilized for petroleum storage, the facility included a
series of pipelines for oil movement to and from the site and for movement between the onsite
tanks and facilities. Regional pipeline operations were also conducted at the site, primarily from
the northwest area of the property (Northwest Operations Area; Figure 3). Facilities to support
pipeline operations included a pumphouse, boilers (for heating crude oil to reduce viscosity) and
an associated blow-down area, a petroleum physical properties testing laboratory, and an
electrical equipment house (Figure 3). The Northwest Operations Area also included areas for
general equipment storage and maintenance, as well as underground storage tanks (USTs) that
contained diesel fuel and gasoline (England, Shahin & Associates, May 11, 1994). The USTs
were removed in 1987.

Other historical activities at the site include the operation of a fire training school in the unpaved
eastern portion of the Northwest Operations Area (Figure 3). The school consisted of several
simulated sumps, flares, and tanks where students would practice techniques for extinguishing
petroleum-fed fires. Off-specification gasoline and diesel fuel were fed to these fixtures from a
set of three ASTs via a system of buried metal pipes.

The four reservoirs repaired after the 1926 fire continued in service for several more decades, but
were progressively decommissioned beginning in the late 1950s and continuing into the mid-
1970s, according to the following schedule:

Date
Reservoir  Decommissioned
5 1959
3 1961
6 1961
4 1976

Field evidence suggests that decommissioning involved emptying the reservoirs of liquid
petroleum and removing the roofs and, at Reservoirs 3 and 4, the vertical walls. The reinforced
concrete covering the sloping slides and bottoms was left in place. In Reservoirs 2, 5, and 7,
there is evidence that the concrete bottoms were ripped by the shank of a bulldozer in
perpendicular directions. The bottoms of the remaining reservoirs have not been directly
observed, so it is uncertain whether these have been similarly ripped. It is anecdotally reported
that the ripping was done to prevent water from accumulating in the former reservoirs.
Reservoirs 3 and 4 were largely backfilled by bulldozing the berms into the center of the
reservoirs. Reservoir 4 generally contains 5 to 6 feet of non-engineered fill and construction
debris above the concrete bottom, and Reservoir 3 is estimated to contain between 8 and 11 feet
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of non-engineered fill. To provide access, a portion of the berms surrounding Reservoirs 5, 6,
and 7 has been pushed into the reservoirs. Approximately 1.5 feet of non-engineered fill and
construction debris cover the bottoms of Reservoirs 5 and 6, and in Reservoir 7 the berm debris
was not distributed evenly across the reservoir bottom, but rather was left as an apron near the
notch. Most of the bottom of Reservoir 7 is covered by several inches of interlayered tar and
organic debris.

A review of historical aerial photographs shows that the ten steel ASTs remaining or rebuilt after
the 1926 fire were decommissioned at various times. AST 522, located in the Northwest
Operations Area, was removed sometime between 1959 and 1965. Eight of the nine remaining
ASTs were removed in 1994, with the last AST being reserved for fire water storage. The final
AST was removed in August 2000. Fire school exercises were suspended at the Tank Farm in
the 1970s and transferred to the Richmond refinery. The pumphouse, pipelines, and boilers were
taken out of service in the early 1990s and were demolished or decommissioned in the late
1990s. Of the original Tank Farm structures, only three buildings in the operation remain.

For several years, approximately 2 acres of land near the center of the property north of Tank
Farm Road were leased to a recycling company. The site was used as a transfer station and
accumulation point for recyclable materials such as paper, glass, and aluminum. The operation
was shut down and removed in mid-2000, when the lease expired, and was not renewed
(England Geosystem, April 17, 2001).

2.1 CURRENT CONDITION

Aside from the current Chevron office buildings situated in the northwestern portion of the
property, the site presently consists of undeveloped land that contains native grasslands and both
natural wetlands and wetlands resulting from water accumulating in depressions associated with
the former oil storage facility (Figure 2). The site is best characterized as open space, with cattle
grazing for the purpose of fire prevention and weed control. Adjacent land uses include light
commercial and industrial development, the San Luis Obispo (SLO) County Regional Airport,
agricultural and pastoral land with scattered residences, and a trailer park.

Some modifications and improvements have been made to the Northwest Operations Area since
the last petroleum-dedicated ASTs were decommissioned in 1994. These include upgrades to the
front gate, the addition of a modular office building adjacent to the northernmost original
building, a new fire water tank to replace the water storage AST decommissioned in 2000, and
various upgrades to the electrical and telecommunication systems (Figure 3).

2.1.1 Off-Site Utilities

Utility companies provide natural gas, electricity, and telecommunication service to the site or
have lines that cross the site. The locations of these lines and easements are shown in Figure 4.
The Gas Company owns a 4-inch-diameter gas line located just north of Tank Farm Road. The
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line is buried in the shoulder of the road and terminates approximately 400 feet from the west
boundary of the Northwest Operations Area. A 2-inch-diameter gas line tees off the main and
runs underground along the western property line for approximately 500 feet. That branch line
provides natural gas service to the Northwest Operations area. Aerial lines also run parallel to
Tank Farm Road, offset to the north approximately 100 feet from the road centerline. The aerial
lines include electrical power provided by Pacific Gas and Electric Company (PG&E), and
telecommunications service provided by AT&T. Electricity and telecommunications services
also branch off the main lines at the west boundary of the Northwest Operations area, run along
the western property line, and serve the ongoing operations.

Also shown in Figure 4 is the proposed sewer that is scheduled to be installed by the City of
San Luis Obispo in 2008. The City is in the process of obtaining easements and access
agreements for construction and maintenance.

2.1.2 Operations Related Pipelines

Historical operations at the site were served by approximately 25,125 feet of crude oil pipeline,
47,340 feet of water supply line, and 1,172 feet of other pipeline. The approximate locations of
these lines are shown in Figure 5. The analyses supporting the estimated lengths of pipeline are
found in Appendix L. It is believed that most of the lines were abandoned in place, although it is
reported anecdotally that much of the pipeline serving the ASTs was removed when the tanks
were removed. Since there is no record of final cleaning or abandonment procedures, it is
presumed that at least some of the lines still contain crude oil. Crude oil pipelines vary in
diameter from 8 to 16 inches. It appears that the most common diameter is 8 inches, and using
this as a nominal diameter for the entire network suggests that the crude oil pipeline volume is on
the order of 16,750 cubic feet. It is unlikely, however, that this volume of oil remains in the
lines. Many of the lines are demonstrably empty where they are exposed on the surface.

Much of the facility piping is found in the Northwest Operations Area, as shown in Figure 6.
This includes nearly 20 percent of the total crude oil pipe network (approximately 4,300 lineal
feet). This configuration allowed the operators to direct oil in and out of the facility and to
transfer oil between the various storage locations as needed. There are also 4,900 feet of water
line, 1,120 feet of dedicated Foamite fire-fighting lines, and leach and drain lines totaling slightly
less than 1,200 feet. The estimated volume of the crude oil lines in the Northwest Operations
Area is approximately 3,260 cubic feet.

2.1.3 Potential Land Use

It is expected that after closure, the site will be converted to new productive uses. These will be
consistent with the evolving land use plans for the area, although the final land use
configurations have not yet been determined. Chevron is working in concert with the City of
San Luis Obispo, San Luis Obispo County, and other stakeholders to ensure that the final
disposition of the site is in harmony with community at large.
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A key decision will be which local government jurisdiction to place the Tank Farm under. At
present, as noted previously in this report, the site is within unincorporated San Luis Obispo
County. It has been proposed, however, to annex the Tank Farm into the City as part of the
AASP. Chevron has proposed a new land use plan that incorporates new ecological and land use
feasibility studies, and conforms to the revised runway protection zones resulting from extending
Runway 11-29 at the SLO County Regional Airport. Chevron is evaluating the potential benefits
and consequences of each alternative. Since a decision has not been made prior to publication of
the Remedial Action Plan, the elements of each land use plan are briefly discussed below.
However, remediation has been tailored in this plan to support the proposed land use concept.

The SLO County General Plan envisions future development on portions of the Tank Farm
(Figure 7). Possible development areas under the County plan are situated on the east and west
ends of the northern portion of the property (i.e., north of Tank Farm Road). Anticipated land
uses in the eastern area include 17 acres zoned for industrial uses principally within the footprint
of former Reservoir 4, and 19 acres zoned for commercial services immediately to the north.
Land uses in the western area include 31 acres zoned for light industrial use. The sum of
potentially developable land under the County plan is approximately 67 acres.

Although the site is presently within unincorporated SLO County, it also lies within the City of
SLO’s sphere of influence and the City desires to annex the site in accordance with the Airport
AASP, dated January 2005. The central focus of the AASP is to convert the 340-acre site
(approximately one-third of the Airport Area) and other surrounding areas to greater beneficial
use, including limited commercial development (Business Park) and recreational open space,
while enhancing the physical link between the Airport and City areas. The A4SP compliments
the adjacent Margarita Area Specific Plan, which addresses the area immediately north of the
Tank Farm. The proposed land uses, as identified in the 44SP, are shown in Figure 8 and
include 2.3 acres of available Business Park development, 41.8 acres of Services/Light
Manufacturing, and the balance (approximately 296 acres) as open space (43 potentially
developable acres). The most obvious difference between the City and County plans is that the
City plan includes potential development in the eastern end of the site, south of Tank Farm Road.

The site is located beneath the departure pattern for Runway 11-29 of SLO County Regional
Airport, which has extended Runway 29 by approximately 500 feet. This had expanded the
airport safety zones beyond those originally considered in the AASP. The airport safety zones
are shown in Figure 9. These expanded zones render approximately 14.6 acres of the originally
proposed building area less suitable for development. Further, environmental studies subsequent
to the AASP have identified protected habitat for vernal pool fairy shrimp in several of the former
tank rings north of the Northwest Operations Area (discussed further in Section 2.3).
Consequently, Chevron has proposed revisions to the existing City land use plan that would be
consistent with these post AASP developments.
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The proposed land use plan is shown in Figure 10. It trades approximately 9 acres in the
northwest portion of the site and on the west edge of the area south of Tank Farm Road for just
under 16 acres in the northeast portion of the site. Overall, the developable area relative to the
AASP land use plan increases by almost 7 acres but decreases by 16 acres relative to the existing
SLO County General Plan. The proposed swap of land use designations also overlaps, to a large
degree, with the SLO County General Plan. The proposed plan provides more developable
frontage along Santa Fe Road, which is anticipated to see significant traffic when it eventually
connects Tank Farm Road with Prado Road. It also avoids 3.28 acres of protected fairy shrimp
habitat in the northwest corner of the site.

While it has not been decided whether “any or all” of the site will be annexed into the City, the
design considered in this Remedial Action Plan envisions that the site is eventually developed as
shown in the proposed land use plan (Figure 10). Chevron would perform the remediation
necessary for regulatory compliance and potentially for development of those areas of the site
identified for Service Commercial/Business Park land use. Chevron may elect to annex
developable portions of the site into the City, while the remaining areas may be left as open
space within the County for preservation as an ecological preserve. Future residential
development of any area of the site is excluded by zoning, airport safety zone restrictions, and
future institutional controls.

It is anticipated that cattle grazing may continue in selected areas of the site. Cattle are effective
at controlling invasive weeds and limiting the fuel available to a potential fire. It is expected that
cattle grazing would be limited to grassland areas, and would be excluded from upland and
wetland restoration areas. The specific requirements for continued cattle grazing will be
coordinated with the California Department of Fish and Game, the RWQCB, and the U.S. Fish
and Wildlife Service.

2.2 SITE HYDROLOGY

Regionally, the Tank Farm is within the Central Coast Hydrologic Area, a 6,600-square-mile
watershed that extends from Santa Barbara to the upper reaches of the Nacimiento River. More
specifically, the site is within the San Luis Obispo Hydrologic Subunit, a 44,370-acre component
of the larger San Luis Obispo Hydrologic Unit. The boundaries of these watersheds have been
defined by the California Department of Water Resources and are illustrated in Appendix G.

Locally, the Tank Farm 1s situated north of the East Fork of San Luis Obispo Creek, which 1s
tributary to San Luis Obispo Creek, and is illustrated in Figure 11. A small portion of the Tank
Farm discharges to this creek directly, referred to as Design Point B on Figure 11. However,
most of the Tank Farm consists of a closed catchment that retains storm water. This is a legacy
of the historical containment structures and other topographic modifications that were made to
facilitate operations.
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Ditches along Tank Farm Road collect storm water from the frontage properties. A local high
point is located approximately 1,000 feet east of Higuera Road. Storm water collected east of
this point drains toward the Tank Farm and eventually discharges into the North Marsh wetland
complex.

A small channel, referred to by the City of San Luis Obispo as Tank Farm Creek, is located on
the western side of the property and collects storm water from a catchment approximately 485
acres in size, including about 150 acres that are on the Tank Farm proper. Tank Farm Creek
discharges from the site at a concrete outlet works labeled Design Point A on Figure 11. Much
of that catchment is located north of the Tank Farm and currently enters the site as sheet flow, or
concentrated into natural channels, along the northern property line. Development plans for the
Margarita Area will change the upgradient hydrology and will likely concentrate flow at one or
possibly a few locations. Remediation and grading on the east side of the property will also
affect this drainage. Anticipated changes to the onsite hydrologic system are discussed in
subsequent chapters. Remediation and restoration of the North Marsh may require further
changes to the site hydrology. The details of these changes will be developed as the Habitat
Mitigation Plan 1s finalized in conjunction with the regulatory agencies. It is believed, however,
that the natural retention capacity of the onsite wetland complexes will be more than adequate to
address any foreseeable hydrologic changes. Improvements that may be necessary for
conveyance of storm water to the wetlands will be made in conjunction with the upstream
developers’ habitat restoration activities, as necessary.

2.3 WETLANDS AND RARE PLANT HABITAT

The Tank Farm currently hosts wetland and rare plant habitats (Figure 12). Much of the wetland
habitat has been established from the closed hydrologic conditions onsite that are artifacts of the
containment and fire suppression controls constructed after the 1926 fire. Several delineations of
the wetlands have been accompanied by supporting scientific studies. This report focuses on the
most current delineation, which encompasses federal as well as state wetlands. This most recent
delineation identified 75.95 acres of state wetlands (incorporating 55.8 acres of federal
wetlands). This total also includes 32.1 acres of vernal pool fairy shrimp habitat. In addition,
the site supports several other rare plant habitats that are identified in Figure 12.

It is likely that these current measurements will be revised to reflect recent legal developments
relative to wetland delineation. There may also be modifications to the rare plant surveys, which
will be conducted in the spring and summer of 2008. Modifications to these surveys and their
effect on remediation or grading will be attached to this report as an addendum as the
information becomes available.

2.4 ENVIRONMENTAL SITE CHARACTERIZATION SUMMARY

Considerable effort has been expended to characterize the site. The following is offered as a
brief summary to orient the reader who is not otherwise familiar with that characterization work.
It focuses on those portions of the characterization that are most relevant to the remedial action,
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including the key soil and water impacts, wetland and rare plant habitats, and the environmental
impacts considered pertinent to risk management. For those readers desiring more detailed
information on the site characterization efforts, the documents listed in the reference section are
useful, especially the following:

o Feasibility Study, Risk Management Summary
o Seep Evaluation Trenching Report
o Supplemental Site Characterization

e Remediation Technology Panel (RTP) Assessment of Off-Site Migration and On-Site
Surface Expressions of Hydrocarbons at the San Luis Obispo Tank Farm Site

o Surface Hydrocarbon Inspection and Mitigation Plan (recently approved by the
California Department of Fish and Game, Office of Spill Prevention)

Given that petroleum storage and handling facilities operated on the property for many decades,
it 1s not surprising that environmental issues at the site are generally petroleum-related. Crude
oil is found in soil as deep as 60 feet below the ground surface (bgs). It is also seen in surface
expressions ranging from solid asphalt-like coke to viscous liquid. The locations and nature of
these impacts are shown in Figure 13.

Characterization of these impacts has included, in addition to their careful identification and
delineation, an evaluation of their importance relative to human and ecological health, and the
need for their remediation. Key to this effort has been the cooperative process between Chevron
and the regulatory community that has progressively reviewed existing data, evaluated
assessments, identified data gaps, established the risk associated with a given impact, and
determined which impacts require remediation. Following are the principal impacts identified in
the various site studies, RTP report, or Risk Management Plan, that were further evaluated in the
Feasibility Study:

* Liquid hydrocarbon surface expressions (red areas in Figure 13) impacting the
seasonal wetlands in the bottoms of Reservoirs 5 and 7.

» Plastic surface hydrocarbon expressions (purple areas in Figure 13) found across
the site, but predominantly in low lying areas (e.g., North Marsh, Reservoir 3) that
pose an entrapment hazard to small animals.

* Groundwater affected by light nonaqueous-phase liquid (LNAPL) and benzene
beneath the Northwest Operations area.

* Arsenic in the shallow soil of the Northwest Operations Area.
« Wetlands impaired by an asphaltic crust.

« The potential for methane to affect habitable structures
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3.0 OPERABLE UNITS, AREAS OF CONCERN, AND
THE INTEGRATED PREFERRED REMEDY

Once a consensus on the objectives of remediation had been reached, it was necessary to
evaluate methods for achieving those goals. Chevron elected to generally follow the procedure
outlined in the NCP, which establishes the framework for evaluation of remedial actions used by
the U.S. Environmental Protection Agency (EPA). This provided a platform for selecting
remedial alternatives that was familiar to the regulatory community and would provide a
transparent and credible process for their evaluation.

Through that process, five operable units (OUs) were developed for the Tank Farm. The four
terrestrial operable units are shown in Figure 14 (OU #5, site-wide groundwater, is not depicted).
A brief description of each operable unit is provided in the sections below and is accompanied by
a discussion of the associated preferred remedy. These descriptions are largely taken from the
Feasibility Study but have been edited to reflect the current plan to pursue the development
options where applicable, and to reflect refinement of the 44SP land use zones. Detailed
proposals for implementing the preferred remedies are provided in Sections 4 through 7. A
summary list of the operable units, areas of concern, the relevant constituents of concern, and the
preferred remedies is provided in Table 1.

3.1 OU #1- FORMER NW OPERATIONS AREA

OU #1 encompasses approximately 5 acres in the northwest area of the site. Historically, this
area was used to support tank farm and pipeline operations and included equipment and
processes not found across the remainder of the site. Consequently, this area is affected, at least
in part, by a unique group of contaminants, namely arsenic in shallow soil and LNAPL with a
significant lighter fraction, including benzene, toluene, ethyl benzene, and total xylenes (BTEX),
in the saturated zone.

In addition, this area of the site is designated both by the City and San Luis Obispo County for
potential commercial development (Figures 7, 8, and 10). Although the area zoned for
commercial development in either land use plan includes all or portions of the northwest corner
of the property, including the former AST containment berms, the area of OU #1 excludes the
AST berms due to the identified value of the vernal pool fairy shrimp habitat that they support
(Figure 12). An additional concern to this operable unit is that it lies within the 100-year
floodplain (Figure 9), which affects how development can be implemented.

OU #I includes two media-focused areas of concern (AOCs), groundwater (AOC #1) and soil
(AOC #2). As stated previously, due to a set of conditions unique to the Northwest Operations
Area, the LNAPL in the saturated zone also contains a light fraction (Cs-Cyp), including benzene.
This light fraction is responsible for the Northwest Operations Area being the only area of the
site identified by the RTP where groundwater containing dissolved contaminants (total
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petroleum hydrocarbons [TPH] and benzene) at concentrations greater than maximum
contaminant levels (or frequently applied action levels) has migrated offsite. The LNAPL
impact in the Northwest Operations Area covers an area approximately 600 feet long by 300 feet
wide and ranges in depth from 4 to 28 feet bgs (Figure 14). The light fraction co-occurs with,
and 1s dissolved in, the heavier oil. Light-end hydrocarbons, including BTEX, are hundreds of
times more soluble in oil than in water. Therefore, this light fraction would be difficult to
remove without also removing the heavier residual oil. In the Northwest Operations Area,
groundwater typically occurs at depths ranging from 5 to 15 feet bgs.

Benzene is the most toxic constituent of BTEX and its presence in soil, groundwater, and soil gas
has the potential to pose the greatest potential risk to future users of the site. The Feasibility
Study describes the circumstances surrounding the presence and discovery of the BTEX in detail.
In summary, it was determined that the BTEX does not pose a significant risk to building
occupants, provided adequate institutional controls (e.g., vapor barriers) are in place.

AOC #2 includes shallow soil in OU #1, which is impacted by arsenic and, to a more limited
extent, by TPH and polynuclear aromatic hydrocarbons (PAHs), and deeper (4 to 28 feet bgs)
soil impacted by the above-described LNAPL. Within the operable unit, the arsenic is relatively
widespread and limited to shallow (<2 feet) soil, which is consistent with its likely use as an
herbicide. Although not relevant to the development plans considered in this report, the metals
and PAHs have been identified as potential ecological risks and would be issues if the area were
converted to open space’. The arsenic was identified as a potential human health risk for both
open space and commercial development land uses. It is assumed that the entire operable unit is
impacted with arsenic, subject to remediation given the available spatial distribution of data.

3.1.1 Preferred Remedy OU#1-AOC#1 Groundwater

It has been demonstrated that benzene dissolved in groundwater has historically migrated offsite
in the vicinity of Well SLOW-12, but rapidly attenuates and does not appear to threaten
downgradient water wells. The remedial action objectives for OU #1/AOC #1 established in the
Feasibility Study are intended to prevent human contact with TPH- or benzene-impacted
groundwater and ensure that groundwater resources downgradient of existing impacts are not
affected. Given that the LNAPL is stable and unrecoverable, the dissolved phase is naturally
contained, there is no evidence of hydrocarbon impacts to downgradient groundwater beneficial
uses, and groundwater in the airport area is not used for drinking, it was concluded that
monitored natural attenuation is sufficiently protective to be adopted as the long-term remedy for
groundwater in OU #1/AO0C #1.

Therefore, the preferred remedial alternative for AOC #1 is monitored natural attenuation with
institutional controls and long-term monitoring. Monitored natural attenuation includes
semiannual sampling of the existing groundwater monitoring network on and surrounding
AOC #1; testing those samples for total extractable petroleum hydrocarbons (TEPH), total

In its present condition, the Northwest Operations Area was not considered suitable habitat in the pERA.
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purgeable petroleum hydrocarbons (TPPH), BTEX, and natural attenuation parameters; and
reporting those findings to the RWQCB in accordance with an approved monitoring and
reporting program.

Institutional controls will include deed restrictions limiting land use to commercial/industrial
purposes, a soil management plan to be implemented in the event contaminated soils are
disturbed, and groundwater use restrictions in impacted areas.

3.1.2 Preferred Remedy OU#1-AOC#2 Soil

AOC #2 includes shallow soil, which is impacted by arsenic and, to a more limited extent, by
TPH and PAHs, and deeper (4 to 28 feet bgs) soil impacted by LNAPL containing a light
fraction. The arsenic is relatively widespread and limited to shallow (<2 feet) soil, which is
consistent with its probable former use at the site as a herbicide. The arsenic and PAHs have
been identified as potential threats to human and ecological receptors (if the area were converted
to open space). With regard to the deeper soil, the LNAPL is not considered a direct contact
risk, but vapor intrusion by the volatile fraction may pose a risk to future onsite commercial
workers. Remedial action objectives are primarily focused on preventing human and eco-
receptor contact with arsenic, TPH, PAHs, and volatile hydrocarbons. Since the area is to be
developed, it will not support suitable ecological habitat, thereby mitigating the potential for
ecological risks.

The preferred remedy for OU #1/AOC #2 includes construction of a minimum 4-foot-thick soil
cap. The cap will provide a barrier between the impacted soil and potential receptors and also
provide a soil layer of sufficient thickness to facilitate foundation construction and utility
installation with a low potential of disturbing contaminated soil. The Northwest Operations Area
is within the 100-year flood plain associated with Tank Farm Creek. At its current grade, the
southernmost structure within the Northwest Operations Area is subject to inundation during
periods of moderate to heavy rain. Raising the ground elevation by 4 feet and regrading
appropriately would also satisfy the requirements for construction in floodplains and help
alleviate the current flooding problems. A geotextile would be placed between the cap and the
existing ground surface. It would act as an identifying marker to reduce the likelihood of
inadvertently excavating into the impacted soils. The cap will require long-term monitoring and
maintenance. Institutional controls will include deed restrictions limiting land use to
commercial/industrial purposes, excavation notification requirements, a soil management plan,
groundwater use restrictions in impacted areas, and a vapor barrier requirement for any new
buildings that are constructed in the OU; which will protect the building occupants from possible
vapors from the underlying hydrocarbons.

3.2 OU #2- RESERVOIRS 5 AND 7

OU #2 includes the former Reservoirs 5 and 7 (Figure 14). Measured from the outside toe of the
reservoir containment berms, the reservoirs cover a total area of 9.8 acres. The reservoirs
contain about 8.5 acres of wetland, none of which are identified fairy shrimp habitat, although

~ AVOCET
r[}ff_... R ‘Q ENVIRONMENTAL, INC.

A.1-25 Chevron Tank Farm EIR



Appendix A: Project Description Information

Remedial Action Plan

Chevron San Luis Obispo Tank Farm Page 16
San Luis Obispo, California December 18, 2007

Reservoir 5 contains local communities of Congdon’s tarplant. Both reservoirs pond water
during the winter, with the amount of water largely dependent on the amount of rainfall. In years
of heavy rainfall, it is not unusual for 2 to 3 feet of water to accumulate in the reservoirs. The
reinforced concrete bottoms, though ripped, are still present in both of the reservoirs but are
covered by 1 to 2 feet of tar, non-engineered fill, and construction debris. In all land use plans,
Reservoirs 5 and 7 are in areas designated as Open Space.

Reservoirs 5 and 7 are unique in that they are the only areas of the site impacted by liquid-type
hydrocarbon surface expressions and these are the only surface expressions that are hydraulically
connected to subsurface LNAPL sources. The implication of this is that simple removal of the
shallow hydrocarbon-impacted soils will not effectively remediate the sheen that seasonally
develops on surface water in the reservoirs. The source of the hydrocarbon sheen is mobile
hydrocarbon extending to depths of up to 25 feet below the bottom of the reservoirs, which is
displaced vertically upward during periods of a rising water table. Elimination of the sheen will
require either removal of the mobile hydrocarbon at depth, making that hydrocarbon immobile,
or raising the bottom of the reservoirs to elevations above the seasonal water table highs
(RTP, 2006).

The preferred remedy caps Reservoirs 5 and 7, mitigates wetland impacts in other onsite areas,
and provides institutional controls and long-term monitoring. Cap construction will involve
removing existing non-engineered fill down to the existing concrete floor in each reservoir.
Gravel will be placed directly on top of the existing concrete floor in each reservoir to a height of
1.5 feet above each reservoir’s historical (1990 to 2005) high water table elevation. The gravel
will be covered with a layer of geotextile and a combination of common earth fill and topsoil to
create the finished surface. The cap will be graded to encourage runoff, thereby minimizing
water infiltration into the gravel reservoir.

This approach requires removal of the existing wetlands. Mitigation for these impacts will occur
in other suitable areas of the property. Specific institutional controls will depend partially on the
degree of public access, but are expected to include fencing, signs, awareness programs, and
similar active measures to ensure that access to the site is controlled. Other institutional controls
will include deed restrictions and other covenants (as needed) to preserve the land as open space
in perpetuity. Long-term monitoring will include periodic inspections and maintenance (as
needed) to ensure that the institutional controls and cap remain effective.

3.3 OU #3- EAST DEVELOPMENT AREA (RESERVOIR 4)

OU #3 includes approximately 30 acres in the eastern part of the site (Figure 14) and is also
zoned for possible future commercial development (Figures 7, 8, and 10). This operable unit
includes Reservoir 4, several surface expressions of sticky (“purple-type”) hydrocarbon that
collectively cover an area of about 2.3 acres, and the former recycling center. The floor of
former Reservoir 4 is covered with 5 to 6 feet of non-engineered, hydrocarbon-impacted soil and
construction debris. The Risk Management Summary recommended that soil within Reservoir 4
be left in place with no further action, assuming that the area remains as open space. Due to the
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entrapment hazard posed by the sticky hydrocarbon surface expressions, however, these areas,
together with some proximal “blue”- and “green”-type expressions that are not physical hazards,
were identified by the Ecological Risk Working Group (ERWG) for remediation. OU #3
contains several small areas of wetlands, none of which are fairy shrimp habitat, and at least two
special status plants: Congdon’s tarplant and SLO morning glory. Finally, three areas of
relatively low, Level 2 ecological risk were identified in the former recycling center, but because
the area is paved and does not provide suitable ecological habitat, the Risk Management
Summary recommended no further action as long it does not revert to open space.

For purposes of the Feasibility Study evaluation, the development scenario was defined as
including all of the activities necessary to leave the operable unit in a condition such that a
developer could undertake construction. For OU #3, this is potentially significant since there are
several feet of non-engineered fill within Reservoir 4 anticipated to be incapable of supporting a
conventional spread footing building foundation without adverse differential settlement.
Consequently, the Feasibility Study considered remedial alternatives that would support high
foundation loads by removing and replacing the non-engineered, hydrocarbon-impacted fill
within Reservoir 4, as well as development alternatives that would require minimal structural
support, such as a parking lot.

Weathered, high-molecular weight TPH-impacted soil extends to depths of up to 50 feet below
Reservoir 4 (Figure 12). As no significant risk has been attributed to the presence of this
material, and considering the impracticability of contaminant removal, remedial measures
targeting this material were not considered in the Feasibility Study.

Subsequent to the Feasibility Study, a refinement of the land uses shown in the A4SP has been
proposed. Consequently, the grading of the original preferred alternative was augmented to
support this land use concept. The approach is at least equally effective, in that surficial
hydrocarbon exposures are removed. In addition, the refined preferred alternative provides a soil
cover over Reservoir 4 that is at least 4 feet thick, and as much as 11-feet thick .. The cover will
provide a barrier between the impacted soil and potential receptors and also sufficient structural
support for future onsite construction. A geotextile identifying layer, placed between the cap and
the existing ground surface, would serve to reduce the likelihood of inadvertently excavating into
the impacted soils. Landscaped areas of the cover would be planted with appropriate shallow-
rooted vegetation to prevent erosion without penetrating the cover. Development will still
require the installation of vapor barriers below any future foundations or slabs to protect against
potential methane intrusion.

Construction will unavoidably impact wetlands, which will require mitigation, as well as some
Congdon’s tarplant and SLO morning glory communities. Since residual contamination will
remain at depth, institutional controls (e.g., restrictions on excavation, development of a Soil
Management Plan) will be used to minimize the potential for future onsite exposures. Long-
term monitoring will be used to assess compliance and effectiveness.
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3.4 OU #4- REMAINING SITE-WIDE TERRESTRIAL AND WETLAND AREAS

OU #4 includes all the remaining terrestrial and wetland areas of the Tank Farm not considered
in the first three operable units. OU #4 covers an area of about 270 acres, all but 24 acres of
which is planned open space. Three areas of concern were defined in the operable unit
corresponding to “must-do” areas identified by the Surface Evaluation, Remediation and
Restoration Team (SERRT) (Figure 14). These are:

*  AOC#]1 — the North Marsh
» AOC#2 — Reservoir 3
» AOC#3 — Other sticky hydrocarbon surface expressions.

All three of these areas were identified by the SERRT due to the presence of sticky hydrocarbon
surface expressions. However, the conditions surrounding the occurrence of these surface
expressions in each area of concern are subtly different, necessitating their separation. Over
70 acres of wetland occur in OU #4, including more than 30 acres identified as fairy shrimp
habitat. The operable unit also includes substantial coverage by a variety of special status plants.

The Risk Management Summary report also recommended two areas of surface hydrocarbon
expressions surrounding Reservoir 3, which were not identified as eco-risks, for ripping to
facilitate re-vegetation. These areas, which are also identified in Figure 14, shall be scarified to
depths of not less than 15 inches.

3.5 AOC#1 - NORTH MARSH

AOC# 1, the North Marsh, consists of approximately 11.9 acres of wetlands without vernal pool
fairy shrimp habitat located east of the Northwest Operations Area. The wetlands include the
most extensive coverage of pliable plastic (i.e., “blue” and “purple”) hydrocarbon surface
expressions at the Tank Farm. When grouped into areas based on proximity, these expressions
cover about 7 acres. The extent in the shallow subsurface, however, may be significantly larger.
Based on the 1926 topography of the North Marsh, these surface expressions may cover as many
as 13 acres. The thickness of the expressions varies but has been estimated to be 2 to 3 feet on
average. The North Marsh has not been identified as fairy shrimp habitat.

The preferred remedy is to excavate the plastic hydrocarbon surface expressions from the North
Marsh, disposing of the impacted material offsite, and improving upon the original wetland
function. The area of excavation is estimated to be between 7 and 13 acres, with an average
assumed excavation depth of 3.5 feet. Given the areas and thickness, the excavation may
generate anywhere from 40,000 to 73,000 cubic yards of material. Any material identified as
unimpacted would be stockpiled separately and used later as backfill. It is anticipated that the
soil would be disposed of as nonhazardous contaminated soil at an appropriate landfill.
Depending on the landfill used, trucks may haul backfill material from the landfill on their return
trip. It is assumed that the upper 1 foot of soil would be an appropriate organic-rich topsoil, to
be specified in a future restoration plan, consisting either of clean soil from on site or imported to
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the site. The actual amount of topsoil used would be based on the final soil balances, but it is
assumed, for the purposes of this analysis, that 1 foot of topsoil will be imported for backfilling.

Once the excavation and backfill operations are complete, the marsh would be replanted to
restore, and potentially improve, wetland function. Mitigation will likely require that additional
wetlands be created elsewhere on the site. Institutional controls may include fencing, signs,
awareness programs, and similar active measures to ensure that access to the area is controlled.
Other institutional controls might include deed restrictions or other covenants that would
maintain the wetlands in perpetuity. Long-term monitoring would include a monitoring and
maintenance program to ensure that those controls remain effective.

3.6 AOC#2-RESERVOIR 3

AOC #2 includes 8.4 acres within the footprint of former Reservoir 3. Much of the ground
surface within the former reservoir area is covered by pliable hydrocarbon surface expressions
with entrapment hazard potential. Studies have demonstrated that groundwater is not responsible
for the hydrocarbon surface expressions in this former reservoir. These studies have determined
that viscous oil is being slowly squeezed from the mixed reservoir fill as the soil slowly settles.
The reservoir is filled with 8 to 11 feet of non-engineered fill, including berm soils, construction
debris, and tar. Approximately 4 acres of precipitation/runoff-supported wetlands hosting fairy
shrimp habitat form seasonally along the inside edges of the former reservoir.

The preferred remedy consists of constructing a geosynthetic and soil cap that will establish a
permanent barrier between contaminated soil and potential human and eco-receptors. The cap
will attempt to reestablish wetlands in the same area, thus minimizing the amount of habitat that
must be created elsewhere on the site. Conceptually, the cap will be constructed by removing a
minimum amount of hydrocarbon-impacted soil so that the cap can be installed without
significantly changing the existing grades. Non-hazardous contaminated soil will be disposed of
at an appropriate landfill. Since the remaining reservoir fill material is non-engineered and, at
best, has poor bearing capacity, it will be necessary to support the cap with various soil and
geosynthetic materials. A geotextile will be laid over the exposed work surface and anchored in
a trench excavated around the perimeter of the work area. A tri-directional geogrid anchored in a
1-foot-thick gravel layer will be used to distribute loads as evenly as possible and to limit
settlement to the cap center. A flexible membrane liner protected above and below by
geotextiles will create the impermeable barrier. The primary function of the flexible membrane
is to prevent downward migration of water, which may help to support wetland habitat in a
manner similar to the current condition. The final component of the cap will be an overlying
thickness of common fill and organic-rich topsoil, which will be contoured to mimic the existing
topography and wetland hydrology.

Remediation may unavoidably impact up to 3.9 acres of wetlands, which has also been identified
as habitat for a sensitive species. Even if the original wetland habitat is reestablished within
Reservoir 3, additional mitigation may be required elsewhere on the site for the vernal pool fairy
shrimp habitat. Institutional controls will include fencing, signs, awareness programs, and
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similar active measures to ensure that access to the site is controlled. Other institutional controls
might include deed restrictions or other covenants that would maintain the wetlands in
perpetuity. Long-term monitoring will include periodic inspections and maintenance (as needed)
to ensure that the institutional controls and cap remain effective.

3.7 AOCH#3 - PLIABLE SURFACE EXPRESSIONS OF PETROLEUM

AOC #3 includes approximately 3 acres of sticky hydrocarbon surface expressions in six general
areas of the south Tank Farm (Figure 14). These surface expressions occur in topographically
low areas that accumulated petroleum during the 1926 fire. These expressions are limited in
areal extent by surrounding berms and are 2to 3 feet thick on average. Because these
expressions are in topographically low spots, many occur within wetlands, some of which
include protected fairy shrimp habitat.

The preferred remedy consists of excavating the plastic hydrocarbon surface expressions,
disposing of the contaminated material offsite, and restoring the original grade. This alternative
would also restore (at a minimum) the existing wetland function, create additional wetlands
onsite to reach the expected mitigation requirements, establish institutional controls, and provide
long-term monitoring. It is intended that the initial restoration of the impacted wetlands will
occur at their current locations. Any further mitigation required in consultation with the
regulatory agencies would occur elsewhere on the site.

Institutional controls may include fencing, signs, awareness programs, and similar active
measures to ensure that access to the site is controlled. Other institutional controls might include
deed restrictions or other covenants that would maintain the wetlands in perpetuity. Long-term
monitoring will include periodic inspections to ensure that those controls remain effective.

3.8 OU #5- SITE-WIDE GROUNDWATER

OU#S includes site-wide groundwater, exclusive of the Northwest Operations Area.
Groundwater flows toward the southwest at an average rate of about 100 feet per year and
primarily within sandy interbeds in the largely fine-grained valley fill. The major potential
source areas for petroleum impacts to water quality in OU #5 are the LNAPL areas underlying
the former reservoirs.

Groundwater monitoring of OU#5 has been conducted continuously since 1990, both on and off
the property, through a network monitoring wells. The entire network is comprised of more than
80 monitoring wells. However, sufficient data has been collected during the 17-year program
that the RWQCB has approved actively monitoring 29 wells. These are located in key positions
around the site that ensure any changes in the groundwater conditions could be rapidly
addressed.

Almost 1,000 groundwater samples have been collected from the entire monitoring network over
the 17-year program. For the most part, these samples were tested for TEPH and BTEX,
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although a significant number were also tested for PAHs. With respect to TPH, there is no
maximum contaminant level (MCL); the RWQCB regulates this contaminant on a case-by-case
basis but often ascribes 1,000 micrograms per liter (ug/L) as a reasonable action level. A study
of the OU #5 monitoring record indicates that 43 percent (414) of the samples tested for TEPH
contained detectable (>100 pg/L) concentrations. These concentrations range from 100 to
1,600 ug/L, with a median concentration of 220 pg/L. The vast majority of detected
concentrations are in the 100 to 400 pg/L range, with many fewer in the 400 to 1,000 pug/L.
Only 2 out of the 966 samples tested for TPH have contained concentrations greater than
1,000 pug/L, and neither of these was verified by resampling. Benzene has never been detected
(<0.5 pg/L) in an OU #5 monitoring well.

Therefore, in OU #5 there 1s no direct evidence of offsite migration of dissolved contaminants in
excess of MCLs or the frequently applied RWQCB TPH action level of 1,000 pg/L. These
findings, together with those of the groundwater natural attenuation monitoring program, suggest
that any dissolved hydrocarbons generated in OU #5 are being attenuated by natural processes
within distances of a few hundred feet from the source.

As such, the preferred remedial alternative for OU #5 is monitored natural attenuation with
institutional controls and long-term monitoring.  Monitored natural attenuation includes
semiannual sampling of the existing groundwater monitoring network on and surrounding
OU #5, testing those samples for TEPH and natural attenuation parameters, and reporting these
findings to the RWQCB in accordance with an approved monitoring and reporting program.

Institutional controls will include deed restrictions limiting land use to open space and/or
commercial/industrial purposes and groundwater use restrictions in and adjacent to impacted
areas. Land use restrictions may also be required on the Betita Property, situated south of the
Tank Farm, due to the localized presence of petroleum in the subsurface (Figure 13).
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4.0 GENERAL REMEDIAL ACTIONS

Sections 4 through 7 provide detailed descriptions of the proposed remedial design. This section
focuses on the general remedial actions. That is, those actions applicable across the site,
irrespective of the operable unit. This includes long-term monitoring, excavation, and the
general approach used in capping.

4.1 LONG-TERM MONITORING

As described in the Feasibility Study, remedial action includes various long-term monitoring
activities. The principal monitoring activity is groundwater sampling and reporting. The
requirements of the current program are described in Monitoring and Reporting Program
(M&RP) 93-120, which is provided in Appendix B along with supporting documentation
describing its evolution over the last 15 years. The monitoring program currently requires
sampling of onsite and offsite wells according to the list provided in Table 2.

Chevron currently samples all of the wells listed on a semiannual basis. Samples are tested for
extractable range hydrocarbons, and samples from wells monitoring OU #1 are also tested for
purgeable range hydrocarbons and BTEX. A few samples are analyzed for all three constituent

types.

During remediation, 25 existing monitoring wells, including 4 that are currently monitored
(Table 2), will be abandoned (Figure 20). Their abandonment is a direct result of the remedial
activities. It is understood, however, that replacement of at least some of these wells will be
required by the RWQCB. It is noted that only four of the affected wells are actively monitored
under M&RP 93-120 at this time. Nevertheless, the number and location of replacement wells
will be as directed by the RWQCB. The details of those requirements will be appended to the
Remedial Action Plan once they have been finalized.

Another consideration to be discussed with the RWQCB will be future reductions in the
monitoring frequency. It is proposed to reduce the overall frequency of monitoring within five
years of approval of the Remedial Action Plan. The basis of this proposal is discussed more
thoroughly in Sections 7.1.1 and 7.5. As with monitoring well replacement, however, the final
requirements of the monitoring and reporting program will be prescribed by the RWQCB.

Long-term monitoring will also include periodic inspections of the caps and excavation areas.
This will be done to ensure those remedies continue to function properly and are achieving the
remedial action objectives. It is anticipated that inspections would occur on a semiannual basis.
In particular, one event should occur just prior to the rainy season and the other during or just
after the rainy season. Long-term monitoring will also be performed to evaluate habitat
restoration and mitigation. This is covered in more detail in the Habitat Mitigation Plan
(Padre, 2007b).
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4.2 REMOVAL EXCAVATIONS

Some impacted near-surface soils, mostly those affected by petroleum with wildlife entrapment
potential, will be excavated. These selective excavations have been chosen to either improve the
function of a capping system or to mitigate an identified ecological risk. Where performed in
conjunction with construction of a cap, the excavation will remove a limited amount of material
defined by an excavation depth (e.g., 2 feet) or by exposure of some existing feature (e.g., a
former reservoir bottom).

Clean-closure areas are described further in Sections 7.4.1 and 7.4.3, the North Marsh and Other
Sticky Hydrocarbon Surface Expression areas of concern, respectively. The clean-closure
approach will be limited to pliable hydrocarbon material as originally identified in the Feasibility
Study. As a practical matter, it is understood that field determinations may occasionally be
required to ascertain the need for removal. There may be field determinations as to the need for
removal of some hydrocarbon materials, and that these determinations will be made with the
concurrence of the appropriate regulatory agencies. A practical field methodology for making
this determination is presented in the Project Execution Plan (Padre, 2007e).

Field investigations have shown that the isolated pockets of plastic hydrocarbon identified for
removal are the byproducts of the fire or operational spills and appear to be localized to within
3 to 4 feet of the ground surface. In the event that these impacts are determined to extend locally
to depths greater than 5 feet, it is proposed that removal excavations will be limited to a depth of
5 feet bgs. Four issues were evaluated in adapting this limitation: worker safety, the potential to
encounter groundwater, mitigating risk to burrowing animals, and ensuring that plastic
hydrocarbon does not resurface at some later date.

Excavations beyond 5 feet require special planning and support for worker safety, based on the
requirements of the U.S. Occupational Safety and Health Administration (OSHA) and the
California Division of Occupational Safety and Health (Cal/OSHA). In addition, excavations
beyond 5 feet in the low-lying areas of the site are likely to encounter groundwater. The
Feasibility Study demonstrated that the risks of further environmental impact and the expense
associated with the handling and treatment of impacted groundwater did not warrant the effort.

One objective of the remedial design is to ensure that future open space uses of the site do not
pose an unacceptable risk to potential ecological receptors, which includes burrowing animals.
The proposed limit for excavation is below the burrowing depths of most animals that are likely
to be encountered at the Tank Farm (DTSC, 1998). Further protection can be provided by using
a 0.75-inch gravel for the first 6 inches of backfill to act as a barrier to burrowing animals, if that
is deemed necessary.

It is also believed that 5 feet of compacted backfill will prevent resurfacing of the plastic
materials. The materials are viscous and generally appear to mobilize only when exposed to the
warming effects of direct sunlight (England Geosystem, Inc., 2000). By removing material from
the near-surface and replacing it with a well-compacted backfill, the likelihood that the material
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will resurface is very low. Soil used for backfill will be compacted to 90 percent of its relative
maximum density as determined by ASTM International (ASTM) Method D1557. Remediation
will include long-term monitoring and maintenance of the site. In the unlikely event that plastic
hydrocarbon were to resurface, it will be detected by the long-term monitoring program and
further remedial steps would be taken as part of site maintenance.

Clean materials, those not impacted by plastic hydrocarbon, will be segregated during
excavation, stockpiled locally, and reused as common earth backfill. Common earth may include
solid asphaltic (e.g., green-type) hydrocarbon. Materials that are impacted by plastic
hydrocarbon will be disposed of offsite at an appropriate location.

It is uncertain, however, at what rate that disposal will be allowed to occur once traffic and air
quality impacts are considered during the environmental analysis. Assuming that there are no
constraints on truck trips, impacted soils will be loaded directly onto a truck and hauled offsite.
An alternative will be to stockpile the impacted material onsite and remove it at a rate that does
not unduly burden local streets or air quality.

The Northwest Operations Area will be used as a staging area, if needed, to stockpile
contaminated soil prior to loading on trucks for offsite disposal (Figure 15). The Northwest
Operations Area will be capped and later developed, so a small amount of hydrocarbon residue
on the existing surface will not be problematic. It is estimated that remedial actions could
generate up to 157,000 cubic yards of impacted soil (Appendix F).

If necessary, however, a secondary stockpile could be located on the south side of the Tank
Farm, adjacent to the gate on the existing paved slab (Figure 15). It is likely that this area will be
used to store equipment or materials. It is potentially available for impacted soil stockpiling if
crossing Tank Farm Road to access the central staging area is seen as being problematic. The
paved area is slightly more than an acre, and the stockpile would be limited in capacity to
approximately 15,000 cubic yards.

Access routes to the proposed stockpile location are shown in Figure 17. The routes have been
chosen to use existing roads and thereby avoid sensitive habitat. These routes may require
widening and drainage improvement, as discussed in Section 6.1. A flagman or other means of
traffic control will be provided, as necessary, at the Tank Farm Road crossing.

In operating a stockpile for impacted soil, it will be necessary to comply with local air quality
and traffic regulations. This will likely require covering the stockpile and periodic monitoring to
keep volatile organic compound emissions within regulatory limits. It will also be necessary to
control dust and minimize stockpiling during the rainy season.

It 1s anticipated that most hydrocarbon-impacted soils will be disposed of at the nonhazardous
impacted soil (NHIS) facility operated by the City of Santa Maria at their landfill. In order to
ensure compliance with the appropriate disposal facility’s acceptance criteria, representative
samples will be collected of the materials designated for removal..
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4.3 CAPS

Caps will be used to separate impacted materials from potential human and ecological receptors.
They will be constructed from earthen materials, but may also include various geosynthetic
materials for additional strength or material separation. In addition, caps will support either open
space or development land uses.

A key distinction between the open space and development caps is that the former will include a
topsoil layer that will be used to support revegatation. The development caps may be vegetated
to minimize erosion, but that will be done directly on the structural fill. The revegetation will
also be of a temporary nature, and will be maintained in place only long enough to minimize
potential soil loss from the development areas. The development caps are constructed of
structural fill with a minimum thickness of 4 feet. Conversely, the open space caps are more
varied due to their differing design objectives and individual site constraints.
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5.0 EARTH CONSTRUCTION MATERIALS

There are four principal types of earth materials used for this project: common fill, structural fill,
gravel, and topsoil. Specifications regarding composition, grain size, and other relevant
parameters are provided in Appendix E. The following sections provide more detailed
information regarding each of these principal soil materials.

5.1 CoMMON FILL

Common fill will be used for the majority of nonstructural and unspecialized fill needs for the
project. It is readily generated from the available onsite soils. It may consist of silt, clay, silty
sand, silty clay, clayey sand, or clayey silt. Common fill may have a wide gradation, as shown in
Appendix E. One hundred percent of the material must pass a l-inch screen, and up to
30 percent may pass the No. 200 sieve. The soil must not have any organic or otherwise
decomposable or deleterious materials.

Common fill will generally be placed in lifts between 8 and 12 inches in thickness and
compacted to within 90 percent of its relative maximum density as measured by ASTM D1557.

5.2 STRUCTURAL FILL

Structural fill is physically identical to common fill, but will be used in areas where greater soil
strength is required, such as the caps that may support future development. The main difference
between common fill and structural fill is that it must be placed in lifts with a maximum
thickness of 8 inches and must be compacted to 95 percent of its relative maximum density per
ASTM D1557.

5.3 GRAVEL

Gravel will be primarily used during this remediation project in the caps that will be constructed
over Reservoirs 5 and 7. The gravel will provide a structural void space that will provide a low-
resistance accumulation space for rising groundwater and LNAPL. Gravel may also be used as a
bio-barrier (if needed) in excavations or shallow caps to prevent burrowing animals from
exposing contaminated materials.

Soil used for this function must be hard, durable, and not susceptible to slaking when immersed
in water. An acceptable gradation envelope is provided in Appendix E. One hundred percent of
the material must pass a 0.75-inch sieve and no less than 75 percent must be retained on a No. 4
sieve. Further, no more than 5 percent of the soil may pass a No. 200 sieve.

The gravel may be placed in lifts of up to 12 inches in thickness and compacted with two passes
of a 5,000-pound drum roller or similar piece of equipment.
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5.4 TOPSOIL

Topsoil will be used to revegetate open space caps and backfilled excavations. Topsoil layers
will typically be 1-foot-thick organic-rich soils harvested onsite, amended, or imported to meet
the specifications.

Topsoil can be any combination of silt-based or clay-based soil found onsite or locally. Onsite
topsoil sources will be expected to contain at least 10 percent organic material. Onsite soils not
meeting this requirement can be amended by the addition of fertilizers and mulch. Amended
soils, however, must contain at least 15 percent organic matter.

Topsoil will be placed in lifts no greater than 12 inches thick. It is anticipated that topsoil may
be nominally compacted during placement, but will be scarified to a depth of at least 4 inches
prior to seeding or planting.

Additional soil requirements will be specified in the Habitat Mitigation Plan to ensure that
materials used for restoration or mitigation of habitats is compatible with both the flora and
fauna served by that habitat.

5.5 EARTH MATERIAL SOURCES

It is anticipated that many of the soil materials needed for remediation may be obtained onsite.
The following sections discuss the various proposed borrow sources, the types of materials
available in each, and the estimated quantity of potential borrow material. Figure 16 shows the
location of each of the borrow sources, and Table 3 summarizes the estimated material quantities
available from each. A discussion of proposed access routes is provided in Section 6.1.

A quick comparison of Table 3 with the earth materials needs of Table 4 shows that there is
ample soil for most of the project requirements. This abundance of borrow sources is presented
to provide the greatest flexibility to Chevron in creating habitat to mitigate the unavoidable
impacts caused by remediation. Borrows No. 1 and 2 are located adjacent to large existing
wetland complexes. Borrowing from these areas provides the opportunity to expand those
complexes. Further, it is uncertain what constraints may be imposed on construction activities.
Redundant borrow sources reduces the likelihood of having to import significant quantities of
material from offsite sources.

It is important to note, however, that some borrow materials, especially the tank berms, may
contain asphaltic materials that are inseparably embedded into the soil matrix. Only the plastic
hydrocarbon has been identified as posing a potential hazard or risk, and where these materials
are expressed at the surface or exposed during other excavations, they will be removed.
Conversely, the asphaltic material does not warrant remediation and its potential incorporation
into the common or structural fills is consistent with the findings and recommendations of the
Feasibility Study. Notwithstanding this, remediation efforts will attempt to favor borrow
materials that are not impacted by asphaltic material.
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Use of the borrow sites may result in habitat impacts. The maximum potential impact for each
area is summarized in Table 5. It should be noted, however, that while all of the impacts
attributed to remediation will occur, only some of the impacts associated with the borrow sources
will be realized if a particular borrow source is used. This will be clarified as the project
permitting progresses and the habitat mitigation requirements are finalized.

5.5.1 Flower Mound/OU #3

The Flower Mound is an approximately 17.3-acre site located in the northwest corner of the site
(Figure 16). It is an outcrop of the basement bedrock complex known as the Franciscan
Formation. Typically referred to as the “Franciscan mélange,” the Franciscan Formation is
comprised of a complex collection of various rock types. Although the Franciscan Formation
found at the Tank Farm includes localized occurrences of coarse to fine-grained clastic
sedimentary rocks, it more commonly consists of highly fractured and weathered metavolcanic
rocks and serpentinite. It is these latter types of rock that comprise the Flower Mound.

Borrow activities at the Flower Mound/OU #3 Area will generate as much as 328,200 cubic
yards of material, most of which must be blasted and processed to access. Approximately
73,700 cubic yards are located on adjacent properties. Chevron will negotiate access agreements
with each property owner and determine the final disposition of offsite materials. It is expected,
though, that at least 26,300 cubic yards, and potentially all, of the offsite material may be
available for use by the project. Processing will at least include crushing, and may include
sorting, depending upon what materials are required by the project.

Material produced from the Flower Mound will be crushed and screened to the material
specifications included in Appendix E. It is anticipated that the Flower Mound material will be
readily suitable for use as common, structural fill, or road base. However, preliminary testing
(Padre, 2007a) suggests that the Flower Mound material may not be sufficiently durable for use
as gravel in the caps that will be constructed over Reservoirs 5 and 7 (Section 7.2).

Use of the Flower Mound will require abandonment of two monitoring wells, MW-13 and
TMW-4. Abandonment will be as described in Section 6.5. Replacement of monitoring wells, if
necessary, will be as prescribed by the RWQCB.

The Flower Mound/OU #3 area is integral to future development plans for the site. The City of
San Luis Obispo’s proposed extension of Santa Fe Road crosses the middle of this work area and
its rough grading is incorporated into the design. The final site grade, including the extension of
Santa Fe Road, following the completion of borrow and remediation, affects 52.9 acres. As
such, there will be permanent habitat impacts requiring mitigation elsewhere on the site. There
are approximately 0.26 acre of wetland habitat in the Flower Mound/OU#3 work area and
approximately 0.32 acre of rare plant habitat. There is no known vernal pool fairy shrimp habitat
within the Flower Mound borrow area.
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5.5.2 Berms

Numerous berms were erected around the site during its operational life. These were principally
constructed to contain oil spills and to isolate the reservoirs in the event of fire. It is proposed to
use the berms adjacent to Reservoirs 5 and 7 to supply the common fill required for cap
construction. If borrow from the berms is maximized, approximately 71,600 cubic yards will be
generated; 38,800 cubic yards at the Reservoir 5 site, and another 32,800 cubic yards at
Reservoir 7. Construction of both caps requires 37,000 cubic yards, which will result in
approximately 34,600 cubic yards of excess material that can be used for other common or
structural fill needs. Excess material will be borrowed on an as-needed basis. This material may
be locally contaminated and, therefore, unsuitable for structural fill. Borrow activities will be
monitored and the materials segregated, as necessary. Habitat impacts related to borrowing of
berm materials are discussed in the relevant remediation discussions later in this report.

5.5.3 Borrow No. 1

Borrow No. 1 is an approximately 8.6-acre site located adjacent to the North Wetland (Figure
16). It includes approximately 2.3 acres that may have been used as a disposal area for
demolition debris from the 1926 fire. Anecdotal reports suggest that the disposed materials
consist mostly of construction debris, such as concrete and wood. As described in Section 7.4.1,
this material will be characterized, removed, and managed at an appropriately permitted facility.
It is estimated that the disposal area contains approximately 10,325 cubic yards, assuming an
average depth of approximately 4 feet.

Soil suitable for use as common and structural fill, and possibly as topsoil, could be removed
from the borrow area after removal of the debris. The nominal grading contours for this area
would begin at the existing floor of the wetland area and slope back to the east at approximately
0.5 percent. Side slopes would be no greater than 4:1 (horizontal:vertical). This grading
approach would generate approximately 36,200 cubic yards of common or structural fill.

This borrow source may be used on an as-needed basis. Its main attraction is that after
borrowing the available soil the area can be used to create additional wetland. Complete
utilization of the borrow source and removal of the historical debris would potentially generate
7.84 acres of additional wetland habitat. This is in excess of the 0.77 acre of wetland that is
currently present within the proposed borrow site. It is important to note, though, that the
0.67 acre is also vernal pool fairy shrimp habitat. Full development of the borrow site would
also temporarily affect 0.37 acre of rare plant habitat.

5.5.4 Borrow No. 2

Borrow No. 2 is located on the east portion of the site, south of Tank Farm Road (Figure 16). 1
covers approximately 17.73 acres. This location is anticipated to provide topsoil for revegetation
purposes. Most of this borrow site is within a future development area under the City’s 4A4ASP
and proposed land use plans. Further, its position within the airport safety zones (Figure 9)
generally preclude it as a site for habitat mitigation.
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It is estimated that at least 20,700 cubic yards of topsoil may be recovered from this location. It
is assumed that the topsoil horizon is 2 feet thick, although the Geotechnical Feasibility Study
(Padre, 2007a) suggests that as much as 4 feet of suitable material may be available. After
borrow operations are completed, the site will be regraded as shown in Figure 39 to support
future development.

It is estimated that 65,700 cubic yards of topsoil (Table 4) will be required for remedial
construction. Any topsoil deficit will need to be closed by manufacturing topsoil from other
borrow materials or importing topsoil from offsite sources.

Use of the entire Borrow No. 2 area will require abandonment of five monitoring wells, MW-17,
MW-18, MW-21, MW-30, and MW-51. Abandonment will be as described in Section 6.5.
Replacement of monitoring wells will be as prescribed by the RWQCB.

Excavation and restoration of Borrow No. 2 will permanently affect 1.38 acre of rare plant
habitat and 0.98 acre of wetland. It will also temporarily affect 0.2 acre of rare plant habitat.

5.5.5 Borrow No. 3

Borrow No. 3 has a similar function to Borrow No. 1. It provides a useful source for common
fill and structural fill, and possibly topsoil. It also provides a location that, if utilized, potentially
creates additional wetland habitat that can be used to mitigate the habitat that is unavoidably
impacted during remediation.

The proposed area is approximately 17.5 acres in extent, including approximately 6.59 acres of
existing wetland (Figure 16). It is assumed that material will be borrowed from this source
starting at the wetland along the south boundary. The existing grade would be lowered to the
elevation in the southwest corner and then allowed to slope up at approximately 0.5 percent to
the north. This approach will yield approximately 78,950 cubic yards of total borrow
(19,700 cubic yards of top soil and 59,250 cubic yards of common earth), and could generate
10.92 acres of new wetland habitat if fully utilized. This is in excess of the 6.59 acres
(3.12 acres of which are vernal pool fairy shrimp habitat) of wetland that is currently present
within the proposed borrow site. Use of the borrow site may also permanently affect 0.92 acres
of rare plant habitat.

Use of the entire area could impact several of the active wells in the groundwater monitoring
network. Consequently, the use of this borrow area is anticipated to be minimal.
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6.0 SITE-WIDE REMEDIAL ACTIONS

There are several construction-related remedial actions that are not considered specific to a
particular operable unit. Those actions are discussed in this section and include mobilization and
staging of equipment and materials, demolition of the existing buildings, miscellaneous cleanup
activities, and abandonment of the remaining pipelines.

6.1 MOBILIZATION, STAGING AREAS, AND SITE ACCESS

Mobilization is when the contractor prepares the site to begin work. This includes a variety of
tasks including moving equipment and support trailers onsite, improving site access, installing
storm water and dust control Best Management Practices (BMPs), and habitat protection
measures. To successfully accomplish this work, the contractor will require ready access to the
work areas with logical and ample traffic routes. At the same time, the contractor must also
minimize impacts to non-work areas and avoid sensitive habitat areas that must be preserved.
Figure 17 shows the anticipated work areas and the proposed staging areas and access routes.
Within the scope of the activities described in this Remedial Action Plan, the contractor shall
limit his activities to the areas identified in Figure 17. In the event unforeseen site conditions
require access to the off-limit areas, egress shall be coordinated on an as-needed basis with the
appropriate regulatory authorities.

The work areas are the limits within which remediation activities will be conducted for a given
operable unit or area of concern. The work area limit is generally defined by the extent to which
a particular site must be cleared and grubbed to properly perform the work and provide the
contractor with sufficient room to move equipment and materials. The limits shown in Figure 17
are, however, only approximate. Precise delineations of the work areas are provided in the
drawings found in Appendix C.

The contractor will use the former recycling area as his primary staging area. It is paved, readily
supplied with electrical power and telephone service, and is centrally located on the property
with reasonably convenient access across Tank Farm Road. Major maintenance (e.g., engine
rebuilds, fluid changes) will only be performed at the primary staging area in specially prepared
areas with proper spill control measures in place.

Other local staging areas are also shown in Figure 17. These are located directly adjacent to the
work areas and would be used to stage materials, park equipment, and other support activities.
Vehicles and equipment can be fueled and minor maintenance (e.g., changing tires) can be
performed at the local staging areas.

Water is available onsite for construction purposes. Water wells are located just north of the
Northwest Operations Area, at the southwest corner of the site (south of Tank Farm Road), at the
southernmost tip of the site (also south of Tank Farm Road), and on the eastern edge of the site
south of Tank Farm Road (Figure 17). The contractor will supply pumps (as necessary), storage
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tanks, and stands to fill water trucks. One storage tank and fill stand is expected be in the
primary staging area (Figure 17), and another will likely be located south of Tank Farm Road,
adjacent to the entrance. The final locations will be determined by the contractor to best
facilitate his work, consistent with the work area constraints show in Figure 17. The contractor
is responsible for determining the adequacy of water supply and for making any upgrades to the
supply infrastructure. Prior to mobilization, the suitability of the existing water distribution
network for conveying water for construction purposes will be evaluated. If feasible, fill stations
would be located at readily accessible points such as the fire hydrants. Otherwise fill stations
will be supplied by temporary overland pipelines.

Bottled water will be used for potable purposes and will be brought onsite and stationed at work
and staging areas as needed. The contractor will also supply sanitary facilities at needed
locations.

Chevron will have relocated its employees and operations prior to starting site remediation. The
principal entrance to the site will, therefore, be relocated as shown in Figure 17. This location
utilizes the existing entrance to the site south of Tank Farm Road, but is also reasonably close to
the Primary Staging Area. It also consolidates access to the site at one point along Tank Farm
Road. A traffic study (ATE, 2007) recommended a standard intersection with left-hand turn
pockets and right-hand deceleration lanes at the site entrance. The intersection should also
include signalization to control traffic during the construction period. A preliminary traffic
control plan is shown in Figure 18. The plan will be finalized in concert with the SLO County
Public Works Department. The conceptual plan moves the entrance gate back approximately
100 feet from the road. Berms will also be removed to provide deceleration lanes and to ensure
adequate site distance. The greater distance from the road will allow trucks to park at the gate
without blocking traffic along Tank Farm Road.

Other access points will be provided as needed but controlled by the contractor. Access to the
site will also be maintained at the Northwest Operations Area, but will not be used as a primary
access to the site.

The internal routes shown in Figure 17 are intended to provide the contractor with access to all
potential work and borrow areas across the site with as little impact to sensitive habitat as
possible. The access routes utilize existing dirt tracks. Those shown as solid lines in Figure 17
will be required, while those shown as dashes will only be used if the borrow sources shown at
the end of those routes are developed. It is anticipated that most routes must be able to
accommodate two-way traffic. Existing dirt tracks will be widened, as necessary, to at least
24 feet in the direction that is least likely to affect adjoining sensitive habitat. Management
procedures will be used to minimize impacts from dust and erosion. Where necessary, the
contractor will improve the roadway by grooming the subgrade to provide a reasonably smooth
and regular surface. In areas potentially subject to inundation or rutting a geotextile will be
placed over the subgrade and will be used to provide separation between the subgrade and a
6-inch-thick (minimum) course of compacted crushed miscellaneous base or gravel. As shown
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in Table 5, the improved roadways are expected to temporarily impact 0.1 acre of wetland,
0.04 acre of vernal pool fairy shrimp, and 0.22 acre of rare plant habitat.

The contractor shall also provide traffic control to ensure the safe operation of vehicles and
equipment. One key component will be controlling traffic crossing Tank Farm Road. It is
anticipated that the contractor will at least provide a flagman and signs. It is possible, however,
that in consultation with the appropriate municipal agency, a temporary stop sign or traffic light
may need to be installed at this location.

The contractor may suggest alternative access points onto and across the Tank Farm. It is also
possible that alternative routes may be required to mitigate impacts that may be later identified in
the environmental analysis. Any alternative routes must be approved by the Construction
Manager and the appropriate regulatory agencies prior to use.

Access to the borrow areas will be provided on an as-needed basis. As noted previously, some
of the borrow sources may be used to facilitate other project needs such as mitigating habitat
impacts. The use of these locations, and the associated access routes, will be determined at a
later date.

6.2 BUILDING DEMOLITION

There are four buildings at the Tank Farm (Figure 3), located in the Northwest Operations Area,
that will be demolished during remediation. Three of these buildings were constructed to
support historical operations at the site but are now used primarily as office space. The fourth, a
modular building installed adjacent to the northernmost original building, was constructed within
the last five years to provide additional office space. Chevron personnel and operations will
have been removed from the site prior to remediation, and it is possible that building demolition
could precede implementation of the final Remedial Action Plan.

Given the age of the three older buildings, it must be assumed that lead-containing materials
(LCM) and asbestos-containing materials (ACM) are present. Consequently, physical
demolition of the buildings will be preceded by surveys and abatement. Asbestos and lead-based
paint surveys will be conducted for each building by a California-licensed Asbestos Consultant
and California-certified Lead Consultant, respectively. Positive surveys will require abatement.

Prior to abatement, a National Emissions Standard for Hazardous Air Pollutants demolition
notification form, asbestos survey report, and an asbestos abatement workplan will be submitted
to the San Luis Obispo County Air Pollution Control District (APCD). ACM will be abated in
accordance with local, state, and federal regulations. Any suspect material not previously
identified and found during abatement will be presumed to be ACM unless contradicted by
specific laboratory data. Friable asbestos will be managed in air-tight roll-off bins and
transported to a hazardous waste facility (e.g., Kettleman Hills) for disposal. Nonfriable asbestos
will be managed as required for disposal at suitably permitted solid waste approved by Chevron.
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Once abatement activities are completed, recyclable or potentially reusable materials will be
removed. The building structure will be demolished using excavators. Some of the buildings
have metal structural elements or siding. This will be segregated for recycling, if economic.
Other materials will be loaded into haul trucks for disposal. Concrete foundations will be broken
apart using a hydraulic hammer and removed. It is possible that concrete will be crushed and
used as gravel elsewhere on the site.

Utility lines will be disconnected and abandoned. Where lines are aboveground, they will be
removed. Where utility service is brought to a building underground, the line will be cut at a
point at least 2 feet below grade and capped. Service lines that use pipes or conduits greater than
41 inches in diameter (e.g., water, sewer) will be filled with cement grout.

Voids created in the existing grade by demolition will be backfilled with structural fill or gravel.

6.3 MISCELLANEOUS CLEANUP

There are four locations onsite that have been identified as requiring cleanup or demolition that
are not part of one of the operable units or areas of concern. They are not generally
“contaminated” or impacted areas, although they may have some impacted soil associated with
them. Rather, they are comprised of debris or abandoned structures that are unsightly or possible
physical hazards. These are shown in Figure 19.

Three of the locations are found on the parcel north of Tank Farm Road. There are two debris
piles along the north property line. They appear to contain mostly concrete debris. As with
other concrete debris, the contractor may crush this material and reuse it for gravel elsewhere on
the site. Otherwise, the concrete shall be hauled offsite for recycling or disposal.

The other area identified on the parcel north of Tank Farm Road is the historical debris disposal
area adjacent to the North Wetland. As discussed in Section 5.5.3, the material in this area will
be excavated and removed for disposal or recycling as appropriate. It is recommended that the
limits and characteristics of the waste be defined prior to excavation and disposal. It is assumed
that the debris extends to a depth of 5 feet and that the nominal excavation volume is
18,000 cubic yards. Material removed from the excavation will be segregated on the basis of
how it will be managed. Concrete may be recycled, as described previously. Other construction
debris will be sent to a solid waste landfill for disposal. Impacted soils will either be sent to the
proposed stockpile area for later disposal or directly to the disposal facility as dictated by traffic
and air quality requirements. The excavation will not be backfilled in order to accommodate
habitat mitigation later in the project.

The fourth miscellaneous cleanup location is found south of Tank Farm Road, adjacent to
Reservoir 6 (Figure 19). It is a concrete vault of uncertain purpose, approximately 5 feet wide,
12 feet long, and 8 feet deep. The crude oil supply line serving Reservoirs 6 and 7 connected to
it, but it is not known if it was a separator, a valve box, or served some other purpose. The vault
is, however, open and presents a physical hazard to people and animals and a possible
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entrapment hazard to small animals. The steel hand
rail will be removed and the upper 3 feet of the
concrete wall will be broken and used to fill the bottom
of the vault. A sand-cement slurry will be used to fill
the void spaces. The remaining depth of the vault will
be backfilled with common fill until the original grade
is reestablished.

6.4 PIPELINE ABANDONMENT

When operational, the Tank Farm required numerous 3 :
pipelines to move oil between the pump house, boilers, ~ Abandoned concrete vault adjacent to

tanks, and reservoirs. The site was also served by BeservoicGAubeabantiamed

water, natural gas, and septic lines. Figure 5 shows

pipeline locations based on historical facility drawings. It is estimated that more than 25,000 feet
of oil pipeline were installed onsite; approximately 4,500 feet are found in the Northwest
Operations Area (Figure 6). Much of that pipeline remains in place, as indicated on Figure 5.

Chevron intends to abandon most of the pipeline in place. Portions of the line that are within
work areas will be removed for disposal, except for the Northwest Operations Area, where the
pipelines may be closed in place by pressure-grouting. If a pipeline crosses an environmentally
sensitive area (e.g., wetland) and would not otherwise be disturbed by remediation activities, it
will also be closed in place by pressure-grouting. All pipelines will be flushed and, if possible,
pigged to remove residual hydrocarbon and vapors prior to abandonment. If a section of pipeline
is in such poor condition that it cannot be adequately cleaned, it will be excavated and removed
in its entirety.

6.4.1 Pipeline Inventory

The positions of the pipelines shown in Figure 5 and Figure 6 have not been field verified.
While these figures (and the similar engineering drawings found in Appendix C) are reasonable
approximations of their locations, final remediation will require more accurate information. It is,
therefore, expected that prior to abandonment, a detailed field survey will be performed to locate
the lines and characterize their contents. Potholes will be dug at key locations (e.g., ends,
transitions, junctions, valves) to expose the pipe and determine its diameter and materials of
construction. Line tracing will be performed using an appropriate geophysical instrument
operated by a trained technician. The alignment of the pipeline will be flagged every 5 feet.
Pothole and flag locations will be recorded using a high-precision Global Positioning System
(GPS) unit and entered into a Geographic Information System (GIS) database. A detailed
pipeline inventory, noting location, depth, size, materials of construction, and condition, will be
created to guide abandonment activities.

Given the interconnected, and possibly deteriorated, web of pipelines within the Northwest
Operations Area, Chevron may elect to cut the lines at the operable unit boundary and
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completely remove them from its interior. In this case, the lines will be removed in accordance
with Section 6.4.4 after their positions have been confirmed.

6.4.2 Pipeline Flushing and Pigging

Water trucks attached to portable pumps would be connected via hose to each petroleum pipeline
segment within the facility. Additionally, several portable storage tanks or vacuum trucks would
be stationed and attached to the pipelines to receive and collect the flush water. Each pipeline
segment will be flushed with an adequate volume of water to remove residual oil from the
pipelines. Pipeline flushing operations will continue until flush water containing total petroleum
hydrocarbons of less than 100 parts per million is achieved.

The pipeline segments that may be suitable for pigging will be identified by Chevron during the
initial potholing activities. The pigging operations will be basically the same for each pigging
run segment. Each segment will have a beginning location where the pig is “launched,” and an
end section where the pig is “received.” The pigging operation procedures are presented below.

First, the launching/receiving locations will be prepared for the procedure. Buried ends of the
pipeline will be excavated. The excavations will vary depending on the depth of the pipe, but
should not typically exceed an area larger than 7 feet wide by 12 feet long (84 square feet) and
no more than 5 feet in depth. A trench box may be used to minimize the area affected by the
excavation.

The pipeline fluids will be drained from the pipe and the pipe will then be cold-cut to gain access
to the pipe. The pig launcher/receiver will then be attached to the exposed pipe end.

Once the pig launcher and receiver are attached to the pipeline, the subject pipe segment will be
pigged. The pigging operation will involve the use of scraper-type or foam pigs. The scraper
pig is constructed to help remove any remaining hydrocarbons from the inside walls of the
pipeline as it moves down the pipe. The pigs will be pushed through the piping segment using
liquefied nitrogen gas or compressed air.

At the receiving end, vacuum trucks will be used to remove any liquids from the pipe as the
liquids are pushed ahead of the pigs. Carbon filtration canisters will treat any vapor emissions
generated during pipeline purging operations, in accordance with APCD requirements. Chevron
will obtain approval from APCD for the proposed activities. Recovered hydrocarbons and water
from the pigging operation will be properly disposed of or recycled by Chevron.

There is the possibility that a pig may become lodged in the pipe by an obstruction. If the pig
becomes obstructed along a pipe segment, these locations will be identified by the field crews.
Excavation activities may be required to remove the pig and the damaged/obstructed section of

pipe.
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6.4.3 Pipeline Grouting

Pipelines that are scheduled for abandonment and have diameters greater than 4 inches will be
grouted with a cement-slurry to prevent any future ground subsidence from pipe wall collapse.
A portable grout pump will be used to pump grout into the pipeline segments. Grout will be
pumped until grout exits the other end of the pipe segment. Following grouting, the pipeline
segment ends will be backfilled with soil and the soil compacted.

6.4.4 Pipeline Segment Removal

Chevron proposes to remove intra-facility petroleum piping that may be affected by project
remediation activities or is determined to be in poor condition. If practical, the pipeline
segments will be flushed or pigged prior to removal. The pipeline segment endpoints will be
isolated and cut. The pipeline segment will then be uncovered by excavating a trench to the
existing pipeline depth. As the pipeline is removed from the trench, a spill containment device
will be placed under the pipeline end to catch any residual fluids in the containment. All liquids
drained from the piping into the containment device will be removed using a vacuum truck and
hauled to an approved facility for disposal or recycling. The pipe segments will then be cut into
manageable pieces, the pipe ends wrapped in plastic to prevent spillage, the segments removed
from the trench, and the trench backfilled. Scrap pipe will be temporarily stored in bins and
transported offsite for recycling.

6.5 MONITORING WELL DESTRUCTION

Remediation will require the destruction of 25 monitoring wells across the site. These wells are
listed in Table 2 and shown in Figure 20. Each of the affected monitoring wells is in an area that
will be excavated or over which a cap will be constructed. Even if retention of the monitoring
wells was desired, it would be costly and difficult to protect the wells in place, and it is likely
that several would be inadvertently lost. The number and location of replacement wells will be
as directed by the RWQCB. The details of those requirements will be appended to the Remedial
Action Plan once they have been finalized.

Well abandonment will be performed in accordance with California Department of Water
Resources Bulletin No. 74-81 and the applicable requirements of the San Luis Obispo County
Department of Environmental Health. Permits for this activity will be obtained from the San
Luis Obispo County Department of Environmental Health. Monitoring well monuments will be
removed and disposed of offsite. The wells will be drilled out using an auger slightly larger than
the original boring. Most of the wells consist of 4-inch casing in an 8-inch boring. In this case, a
10-inch-diameter auger would be used to drill out the well. Cuttings will be stored in drums and
disposed of offsite. The boring will be backfilled with hydrated bentonite. The boring will be
checked 24 hours after the initial abandonment. Additional hydrated bentonite will be added if
settlement of the initial fill is observed.

~ AVOCET
r[}ff_... R ‘Q ENVIRONMENTAL, INC.

A.1-47 Chevron Tank Farm EIR



Appendix A: Project Description Information

Remedial Action Plan

Chevron San Luis Obispo Tank Farm Page 38
San Luis Obispo, California December 18, 2007

A completion report for the abandonment will be submitted to the San Luis Obispo County
Department of Environmental Health and to the RWQCB within ten days of abandoning the final
boring listed on Table 2.

6.6 HISTORICAL PRODUCTION WELLS

Review of historical operational records and facility drawings has identified the approximate
locations of three water wells. These locations are shown in Figure 19. Inspection of these areas
has not revealed any surface features associated with the wells. It is likely that the wells were
abandoned many years ago and any other record of them has long since been lost.

It is desirable, however, to ensure that the wells were properly abandoned. It is, therefore,
proposed to conduct a thorough field investigation to verify the location and condition of the
wells. It is probable that the wells were constructed with steel casings, and if they are still
present, they should be detected by a magnetometer. A licensed geophysical contractor will
sweep the approximate well sites and will map and stake any magnetic detections. A backhoe
will be used to expose the detections and identify them. If the wells are located, the method of
abandonment will be ascertained, and if the method does not meet modern standards, the well
will be abandoned according to the requirements of California Department of Water Resources
(DWR) Bulletin 74-81.

6.7 LAND USE COVENANTS

Land use covenants will be prepared for the various parcels that the site may be subdivided into.
This will include not only potentially developable parcels, but also the open space areas . A land
use covenant is a legal document that will accompany a parcel’s deed. It will be signed by
representatives of Chevron and the lead agencies (e.g., RWQCB), and will be notarized and
recorded with the County Clerk/Recorder. It is intended to ensure that future owners of the
properties understand what mechanisms are in place at the site to protect human health and the
environment, and to identify for future property owners their responsibilities in maintaining
those protections.

The specifics of the land use covenants for the Tank Farm will vary depending on which parcel
is under consideration. It will, however, identify the allowed land uses and will exclude uses that
might be allowed under current or future land use planning but are inappropriate for the site. The
land use covenants will list the various caps and other containment features that must be
maintained. It will be accompanied by various documents, such as the guidelines for vapor
barriers (Appendix M), Habitat Mitigation Plan (Padre, 2007b), and Soil Management Plan
(Padre, 2007¢). The land use covenant will also restrict the use of groundwater in areas of
impacted soil on the Tank Farm property. Chevron will work with adjacent land owners to
establish covenants regarding soil and groundwater on adjacent properties affected by historical
site activities.
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Draft land use covenants (as required) will be prepared by Chevron for review by the RWQCB
and the lead municipality once the Remedial Action Plan has been approved.

6.8 VAPOR BARRIERS

The Feasibility Study identified the need for vapor barriers as an engineering control in habitable
structures erected in the potential development areas. Decomposition of the underlying
hydrocarbons generates methane. Accumulation of methane within buildings would be
unacceptable. A series of conceptual engineering approaches to control methane migration are
presented in Appendix M. These range from simple passive systems, where a liner is
constructed directly beneath a slab constructed on grade, to active systems that can be used to
vent a parking structure that is slightly below grade.

The examples provided in Appendix M are reasonable illustrations of the general approaches
used to construct vapor barriers. These diagrams have been used on other projects subject to
methane or volatile organic compound intrusion, and have been approved by other regulatory
agencies and municipalities. These are not, however, construction documents. It is expected that
a developer will use these as guides in preparing his plans and specifications.

The final version of these guidelines, which will accompany the land use covenant, will be
approved by the RWQCB and the lead municipality. The land use covenant will also include
provisions requiring approval by those agencies of the construction documents to ensure
compliance with the final vapor barrier guidelines.
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7.0 OPERABLE UNIT REMEDIAL ACTIONS

This section presents the remedial actions specific to each operable unit. It provides detailed
descriptions of how the remedial actions will be implemented, as well as the engineering and
regulatory bases behind their design. This section includes numerous figures meant to illustrate
the remedial actions, and while they are based on the engineering drawings found in Appendix
C, they should still be considered only diagrams.

7.1 OU #1-NW OPERATIONS AREA

As described in Section 3.0, OU#1 (the Northwest Operations Area) consists of two media-based
areas of concern. The first, AOC #1, is groundwater, and the second, AOC #2, is soil. The
preferred remedy for AOC #1 is monitored natural attenuation with long-term monitoring and
institutional controls. The preferred remedy for AOC #2 is construction of a soil cap, with a
minimum thickness of 4 feet, and institutional controls to manage soil that may be exposed
during development or maintenance of the site.

7.1.1 AOC #1 Groundwater

Monitored natural attenuation will be implemented using the same parameters and methods as
specified in Monitoring and Reporting Program 93-120 (Appendix B). However, remediation
will require abandonment of several monitoring wells (Table 2). Replacement will be
determined in concert with the RWQCB, which will also approve a revised M&RP.. At a
minimum, monitoring groundwater for TPH and BTEX (consistent with M&RP 93-120) will be
performed at the remaining perimeter monitoring wells MW-49, MW-50, MW-56, and
SLOW-17, and the off-site production wells 11Ea and 11Eb. Currently, monitoring is performed
on a semiannual basis. After three years, the RWQCB will evaluate the semiannual groundwater
data to determine if a reduction in the monitoring frequency is warranted.

A land use covenant will be prepared for the operable unit that includes restrictions on the use of
groundwater. Those restrictions will prohibit installation of groundwater wells within or
immediately downgradient of petroleum-impacted soils.

7.1.2 AOC #2 Soil-Development Scenario

It has been presumed in this plan that AOC #2 will be developed at some point in the future and
will not be considered suitable habitat for flora or fauna. As such, the remedial objectives are to
prevent human contact with the arsenic, TPH, and PAHs that are found in the shallow soil in this
area. Construction of a 4-foot-thick soil cap was selected as the preferred remedial alternative in
that it not only satisfied the remedial objective, but also made future development feasible by
raising the grade out of the 100-year flood plain.

Prior to building the cap, unnecessary existing features must be removed and the site must be
prepared for construction. Figure 21 illustrates the demolition plan and subgrade preparation

~ AVOCET
r[}ff_... R ‘Q ENVIRONMENTAL, INC.

A.1-50 Chevron Tank Farm EIR



Appendix A: Project Description Information

Remedial Action Plan

Chevron San Luis Obispo Tank Farm Page 41
San Luis Obispo, California December 18, 2007

proposed for AOC #2. It is assumed that prior to demolition, building surveys have been
completed for LCM and ACM, the pipelines within AOC #2 have been either abandoned in place
or have been removed as described in Sections 6.2 and 6.4, respectively, and the monitoring
wells within the AOC will have been abandoned per Section 6.5.

The first component of remedial action for AOC #2 will be demolition of the four existing
buildings. As more fully discussed in Section 6.2, three of these buildings supported the
historical petroleum handling operations and are likely affected by LCM and ACM. After
surveys and abatement have been completed, the buildings will be demolished and managed in
an appropriate manner. Demolition will also include removal of the existing fences and gates
along the south and west boundaries of AOC #2.

Future development of the region around the San Luis
Obispo Airport envisions widening Tank Farm Road to
a 100-foot-wide right-of-way (City of San Luis
Obispo, 2005). This will necessitate moving the
southern boundary of the Northwest Operations Area
north approximately 30 feet (Figure 21). To ensure
that the historical infrastructure does not interfere with
future road widening, Chevron will remove any
existing features from this area, including pipelines and
concrete foundations.

Northwest Operations Area along Tank Farm

Prior to any significant demolition work, the site must o " .~ Joskdng west

be cleared and grubbed within the limits shown in

Figure 21 and more thoroughly defined on the construction drawings provided in Appendix C.
Clearing and grubbing will consist of removing all vegetation from the site. Brush and small
trees are cleared by cutting them down and pulling up the roots. The site is then grubbed to a
depth of at least 3 inches using a tractor or small dozer to remove grasses and other low-lying
vegetation.

There are two underground pipelines along the west
boundary of the Northwest Operations Area. One is a
. 2-inch-diameter natural gas line and the other is a
4-inch-diameter water supply line. The gas line is fed
by the 4-inch-diameter gas main located in Tank Farm
Road and owned by Southern California Gas
Company. The water line is fed by the existing water
well located adjacent to the southwest-most former
tank ring, but is also connected to other water lines
across the property. A series of timber poles support

Y i both electrical and telecommunication lines. Along
Northwest Operations Area along west that western boundary are drops to electrical panels
property boumdary = looking morth. that feed service to the buildings. Chevron will
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remove the utilities along this property line prior to
constructing the cap. The gas line will be cut and
capped at the 4-inch main under Tank Farm Road. It |
will be necessary to coordinate this work with The Gas
Company.  Similarly, the aerial utilities will be
disconnected at Tank Farm Road in coordination with
AT&T and PG&E. Underground electrical and
telecommunication conduits supplying service to the
demolished buildings will also be removed.
Excavations to remove buried conduits and pipelines
will be backfilled with structural fill.

Northwest Operations Area - fire water tank

It is likely

that Chevron will retain the existing water well located
adjacent to the southwest-most former tank ring
(Figure 21). The well is also shown in the digital
image below. Electrical service will be provided to the
well after construction of the cap via an underground
conduit. The location and specifications for the
conduit are provided in the design drawings found in
Appendix C. The conduit will be made of 4-inch-
diameter PVC and will be buried at a depth of 5 feet, in
accordance with applicable local rules and regulations

Northwest Operations Area - existing water for providing electrical service.
well

=

Two septic tanks with leach fields manage wastewater at the Northwest Operations Area. One
tank serves the southern building and the other serves the northern building, as shown in
Figure 21. The tanks and leach lines will be abandoned in place in accordance with the standards
of San Luis Obispo County (SLOCo, 2006). This will require emptying the tank contents with a
vacuum truck, supplying a receipt of the work to the County Inspector, and then filling the tank
with a cement slurry or concrete.

There are six overhead light standards located around
the paved portion of AOC #2. These will be removed
and recycled or disposed of as appropriate. Concrete
foundations for the lights will be broken apart to a
depth of at least 2 feet bgs. The resulting hole will be
backfilled with structural fill. Conduits providing
electrical power to the lights will be cut at least 2 feet
below the existing grade and capped. Conductors
will be pulled and recycled.

A 10,000-gallon polyethylene water tank stores water

Northwest Operations Area - typical light for firefighting at AOC #2. Once the buildings are
standard
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demolished, the tank will no longer be needed and will be removed from the site. Water is
supplied to the tank by the 2-inch-diameter water line that enters near the top of the tank. The
larger 4-inch-diameter line connects to a booster pump and then to the water distribution system
that feeds various hydrants surrounding the site. Water level in the tank is maintained by
electronic sensors that ensure that a minimum depth of water is present at all times. The tank sits
on a 4-inch-thick cast-in-place concrete slab and is protected by four bollards. Once the tank has
been removed, the bollards will be pulled and the holes backfilled with a cement slurry or
concrete. The concrete slab will be broken apart and recycled onsite along with other concrete
debris for use as gravel. Water lines and conduits will be cut 2 feet below the existing grade,
capped, and any excavations backfilled with structural fill. Electrical conductors will be
removed from the conduit and recycled.

As can be seen from the above images and as indicated on Figure 21, AOC #2 is partially paved.
The pavement will be left in place. Any valve boxes or other similar types of subterranean vaults
not otherwise removed during demolition activities will be filled with cement slurry. Detachable
parking curbs will be removed for recycling, and asphalt edge curbs will removed.

The former fire school used a concrete-and-asphalt-
lined pit for teaching and training techniques for
extinguishing petroleum-fed fires (Figure 21). The
remains of the pit are shown in the adjacent image. It
may be difficult to place and compact structural fill
within the pit, which might result in unwanted
differential settlement. It is, therefore, proposed to
remove the loose debris in the bottom of the trench
until a firm surface has been exposed. The trench will
then be backfilled with cement slurry to the existing
grade. The loose material will be drummed, profiled,

) A £ Northwest Operations Area - burn trench
and managed at an appropriately permitted facility. used by former fire school

It is readily apparent on viewing Figure 21 that AOC #2 is cluttered with the concrete vestiges of
the historical petroleum operations. Some of these foundations are flush with the ground surface,

wn or nearly so, and can be abandoned in place, such as
the one shown in the top image on the next page.
Other concrete structures that project more than
6 inches above the ground surface will protrude above
the subgrade preparation layer described below and
will interfere with construction of the cap.
Consequently, the contractor may leave in place any
concrete structure that projects above the existing
ground surface less than 6 inches. Concrete structures
that project more than that distance must be removed.
The concrete may be broken up and recycled onsite for

Northwest Operations Area - typical concrete  yse as gravel. The contractor may elect to remove the
slab requiring removal
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low-lying concrete structures, as well, if that proves more economic for gravel production.
Voids produced during removal of the concrete structures will be replaced by structural fill to the
existing ground surface.

Once the work area has been cleared and grubbed and the demolition and abandonment activities
have been completed, the subgrade will be prepared. This will include compacting the existing
ground surface to the specifications of structural fill. In addition, a 6-inch-thick layer of
common earth will be placed over the entire work area and compacted to the specifications of
structural fill. The intent of this effort is to provide a uniform surface over which to place the
geotextile fabric described later in this section.

A retaining wall will be constructed along the south boundary of AOC #2, as shown in Figure
22. The purpose of the retaining wall is to ensure the maximum amount of developable land
along the south boundary. Illustrations of the typical cap profile are shown in Figures 23 and 24.
Additional illustrations showing both the retaining wall and sloped edge detail are shown in
Figure 25 and Figure 26, respectively.

The retaining wall will be constructed of reinforced cast-in-place concrete with a minimum
compressive strength of 3,000 pounds per square inch. A footing for the retaining wall will be
excavated along the alignments shown in the figures and design drawings. The excavation shall
be inspected and approved by the Engineer prior to placing any steel reinforcement. Weak or
otherwise unsuitable soil shall be removed to a depth of at least 24 inches below the footing. If
the removed soil meets the requirements of common earth it may be used for backfill.
Otherwise, the soil shall be properly disposed and replaced with suitable material. All backfill
associated with the retaining wall shall be placed as structural fill.

The retaining wall design is a standard configuration taken from the Standard Plans for Public
Works Construction (1997), and the basis for its configuration is provided in Appendix K. The
wall along the south boundary will be approximately 495 feet long and will vary in height
between 3 feet and 6 feet 5 inches.

A 12-ounce geotextile will be used to identify the contact between the cap and former ground
surface. It is intended to warn future construction workers that the underlying soil layers are
potentially contaminated. Specific warnings and instructions will be provided in the land use
covenants and Soil Management Plan. Along the retaining wall, the geotextile will be placed on
the concrete footing and anchored by the overlying soil layers. Along the sloped soil boundaries,
an anchor trench will be cut beneath the location of the slope break, which is the point on the cap
surface where the grade switches from a gentle slope to a steeper slope that eventually meets the
existing grade. The anchor trench will be at least 1 foot wide and 3 feet deep, and will be
backfilled with structural fill. These end details are illustrated in Figure 26.

The cap itself covers approximately 6.4 acres and will be constructed of structural fill. To
promote proper drainage across the site, the cap thickness varies from a minimum of 4 feet to a
maximum of approximately 7 feet towards the center. It is estimated that 53,400 cubic yards of
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common earth will be necessary to achieve the lines and grades depicted in Figure 22. It is
anticipated that this material will be obtained from the Flower Mound borrow source (Figure 16)
by crushing run-of-pit material to meet the specifications for common earth provided in
Appendix E. The cap will be thicker, on average, than the nominal thickness specified in the
Feasibility Study. This is primarily to provide adequate flexibility for future development
layouts. The proposed grading allows for surface runoff. A thinner cap could be constructed
using dedicated subsurface storm drains, but would require substantial expense to modify in the
future. A future developer can also modify the surface grade without importing materials and
still be assured that the required minimum thickness of the cap is maintained.

The Geotechnical Feasibility Study identified potentially soft soils typically between 6 and
25 feet bgs, although the depth varies, beneath the Northwest Operations Area. The settlement
analysis (Appendix H) estimates that settlement due to the load of the cap could be on the order
of 4 to 6 inches. The Geotechnical Feasibility Study estimated that additional settlement due to
foundation loads could be on the order of 1 to 2 inches.

In general, it is not considered practical to remove the soil for recompaction. Groundwater is
relatively shallow (on the order of 10to 15 feet bgs). As was discussed in Section 7.1.1,
groundwater in this area is affected by LNAPL, benzene, as well as TPH in the soil. The site
would require significant dewatering, with treatment of the resulting effluent, and disposal of
contaminated soils.

Some recompaction of the soils beneath the pipelines will occur as they are removed. To the
degree possible during remediation, soils will be stockpiled over the Northwest Operations Area
to promote settlement. Prior to construction of the cap, it may be necessary to temporarily
stockpile petroleum-impacted soils prior to disposal. After construction of the cap, it may be
used as a location for temporary stockpiling of material from the Flower Mound or other borrow
sites.

Construction of the cap will include installation of three survey monuments at the locations
shown in Figure 22. An illustration of a typical survey monument is shown in Figure 27. Should
low spots develop following construction, they would be repaired as part of the long-term
maintenance program until the property is sold.

Future building foundations will require consideration of the soil conditions. Specific and
detailed geotechnical studies must be prepared for any work subsequent to cap construction. It
is anticipated that future foundation design over the site will require geogrid reinforcement or the
use of piles. Any work below the bottom of the cap must be in accordance with the Soil
Management Plan.

Storm water management features for this cap are designed to handle a 100-year recurrence
storm. Runoff is handled as sheet flow off the cap surface. It is directed from a high point near
the mid-point of the site to ditches along the perimeter. It is carried in ditches to hardened drop
points at the locations shown in Figure 22. Drop structures have rip-rap reinforced energy
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dissipaters to prevent erosion. The calculations used to size the storm water management
features are found in Appendix G.

Run-on occurs at two locations and is diverted away from the cap at each. Currently, storm
water drains from the north toward where the cap will be constructed. Although the amount of
flow is relatively small, it is undesirable to allow this water to pond at the cap toe.
Consequently, a flow line will be established along the toe of slope that drains toward the
existing ditches and wetlands to the east. Ditches along the toe of slope are hardened with gravel
and cobbles to minimize erosion at the transition between the slope and the existing wetlands.

The other principal source of run-on is from the west, along Tank Farm Road. A local high point
is located on Tank Farm Road approximately 1,000 feet west of the Tank Farm. Surface runoff
from the surrounding properties is directed toward the Tank Farm in the swale that runs on the
north side of the road. At present, the runoff drains onto the agricultural property adjacent to the
Tank Farm. During heavy precipitation, the attenuation capacity of that land is exhausted and
water drains onto the Northwest Operations Area as sheet-flow. Run-on then flows across the
property, collecting in numerous local low points (including the southernmost building) until
reaching the wetland complex. The cap will cut off this route for storm water flow, and as such,
a new drainage ditch is proposed at the toe of the southern retaining wall. The flow line of the
new ditch will start at the existing grade at the western edge of the property and drop to the floor
of the wetland complex to the east and will be sized to accommodate up to 17.2 cubic feet per
second of flow (Appendix G). Rip-rap will provide erosion protection at the entrance to the
wetland complex. The ditch will include a culvert to allow access from Tank Farm Road onto
the site. The alignment and slope of the ditch are illustrated in Figure 22, and a typical cross-
section is shown in Figure 23.

In addition to the erosion control measures previously described, additional BMPs will be
provided to minimize the potential for erosion from the cap to the wetland. Unmitigated, soil
erosion could be as much as 0.2 ton per year (Appendix J). It is anticipated that the
recommended BMPs will substantially lower this total. The ditches along the top of slope of the
cap will be provided with sandbag chevrons to slow water flow and allow sediment to drop out
of suspension. Further, the surface and slopes of the cap will be covered with a spray-applied
mulch/seed, which will be maintained until the property is developed.

As discussed in Section 2.2 this portion of the site is within the 100-year flood plain of Tank
Farm Creek. Construction of the pad is anticipated to locally remove approximately 12.4 acre-
feet of flood storage capacity. It is estimated, however, that further downstream (south of Tank
Farm Road) there is an additional 27.9 acre-feet of available storage capacity. Further, it is
unknown how restoration of the North Marsh will affect flood storage capacity. However, it will
likely be augmented by expansion of the wetland complex.

As described in Sections 6.7 and 6.8, institutional controls will be adopted to protect the integrity
of the cap. The land use covenant will strictly define appropriate uses for the property.
Excavation depths will be controlled, and excavations deeper than the bottom of the cap will be
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conducted under the requirements of the Soil Mitigation Plan (Padre, 2007c). Prior to
development of the site, access will be controlled through fences and gates. Additional fences
will be installed around the interior boundary of the operable unit with a locking gate, as shown
in Figure 22, to control access between the development area and the adjacent open space. Prior
to development, the cap will be periodically inspected and maintained, as necessary.

7.2 OU #2-RESERVOIRS 5 AND 7

The primary remedial action objective for Reservoirs 5 and 7 (i.e., OU #2) is to prevent the
emergence of liquid hydrocarbon on the open water that accumulates at these locations. The
sheen produced by the liquid hydrocarbon may adversely affect ecological receptors such as
water fowl. The Feasibility Study determined that the most feasible way to prevent contact is to
cap the reservoirs in a manner that allows groundwater (and the overlying hydrocarbon) to
fluctuate naturally and not try to find alternative (i.e., lower resistance) flow paths. This will
necessitate reconstruction of the existing wetlands at another location onsite.

Prior to constructing the cap, it will be necessary to clear the work area. The demolition plans
for Reservoirs 5 and 7 are illustrated in Figure 28 and Figure 29, respectively. The detailed
engineering drawings for demolition are included in Appendix C. A work area boundary has
been established for each reservoir. This boundary establishes where the contractor may operate
his equipment, disturb habitat, and where cleanup and construction will take place. The
contractor will identify this line in the field and provide protective measures to prevent impacts
outside of the boundary. These will include cones, caution tape, temporary fencing (if
appropriate), silt fences, and other dust and erosion control BMPs.

One of the first demolition tasks will be the removal of
the protective enclosures, an example of which is
shown in the adjacent image. These were installed to
ensure that small animals, such as birds, are not
entrapped in sticky plastic hydrocarbon surface
expressions. They occur both inside and outside of the
tank rings. Every location with a protective enclosure
is presumed to overlie a surface expression of plastic
hydrocarbon that requires removal. Those within the
limits of the former reservoir berm are addressed as
: part of the cap construction. Outside of the berm
Reservoir 5 - typical protective enclosures limits, however, soil beneath the protective enclosures
will be removed as described in Section 4.2. Note that
there are some plastic hydrocarbon surface expressions outside of the Reservoir 5 work area
(Figure 28). Excavation and impacted soil removal at this location is addressed in Section 7.4.3.
The enclosure materials will be removed from the site by the contractor and recycled (if feasible)
or disposed of in a solid waste landfill.
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Other site preparation activities will include the
removal of any pipeline remnants in the work area.
The old 8-inch-diameter crude oil distribution line is
nearly tangent to the southwest edge of the Reservoir 5
berm. A lateral from this line appears to branch into
Reservoir 5. The remains of the lateral can be seen
ending within the reservoir in the above image. The
remains of the 12-inch and 8-inch lines that served
Reservoir 7 may also still be present underground. The
concrete superstructure that supported those lines is
still visible in the reservoir (see adjacent image). It is : :
expected that the 4-inch-diameter fire water line shown  Reservoir 5 —former oil pipeline
surrounding Reservoir 5 is still present. Since Reservoir 7 was abandoned after the 1926 fire, an
upgraded fire water line was never installed at that location.

If a pipeline is exposed or is encountered in grubbing, scarifying, or obtaining borrow soil, it will
be removed and disposed of as described in Section 6.4.4. Those portions of existing lines that
lie outside of the work area will be cut, flushed, pigged (if possible), and capped as described in
Section 6.4.2.

There is a lot of concrete and concrete debris within
the work boundary of each reservoir. This includes
old pump and lightning tower foundations, valve
boxes, vaults, and other supports that were used
during historical operations. There are also several
small piles of broken concrete on the floor of
Reservoir 5 (Figure 28). It also includes the concrete
walls of the reservoirs that were cast on the berm
slopes. The approximate extent of the walls for
Reservoirs 5 and 7 is illustrated in Figure 28
and Figure 29, respectively. Although there appears =~ _
to be little of the original walls left in Reservoir 5, Reservoir 7 — overview of existing bottom and
much of the original walls remain in Reservoir 7 (see  concrete-lined slopes

adjacent photograph).  Concrete debris will be

removed from the work area. If practical, it will be recycled to create crushed gravel for use on
this project. Otherwise, it will be hauled offsite for recycling. Concrete that is too impacted by
petroleum will be hauled away for disposal at an appropriate facility.

Five monitoring wells in OU #2 will be destroyed. Two of the monitoring wells are found in
Reservoir 5 and three are found in Reservoir 7 (see Figure 28 and Figure 29, respectively). The
monitoring wells are within the proposed cap boundaries. The procedures described in
Section 6.5 will be used to abandon the monitoring wells.
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It will also be necessary to remove the seepage study equipment that was installed to determine
the process by which sheen formed on the open water of the reservoirs and which contributed to
the design of the caps proposed in this Remedial Action Plan. The structures were constructed
by excavating holes into the reservoir bottoms and installing large-diameter corrugated metal
pipes on end. The annular space between the corrugated metal pipes and the soil was sealed with
grout. The interiors were partially filled with clean sand and were instrumented to monitor water
levels. Observations of water and LNAPL levels within the structures and the surrounding
monitoring wells provided our current understanding on sheen formation.

Any remaining instrumentation will be removed from the structures and returned to Chevron for
final disposition. Any remaining PVC sounding tubes will be pulled from the ground and
disposed. The corrugated metal pipes will then be pulled from the ground using a backhoe or
similar large piece of equipment. Any resulting void space will be filled during placement of the
gravel layer, as described below.

Other debris, concrete, or metal that is discovered within the work area will also be removed.
This will include the metal posts that are encountered at various locations, wire, fire hydrants,
and other debris. Metal and concrete will be recycled where practical. Other materials will be
disposed of as appropriate to their characteristics.

The last step prior to constructing the cap will be to
expose the original concrete floor of the reservoirs.
As can be seen in the adjacent image, there is a
variable thickness of accumulated soil and organic
matter. It is estimated that Reservoir 5 will generate
15,300 cubic yards and Reservoir 7 a further
11,000 cubic yards, for a total of 26,300 cubic yards.
This will be stripped and disposed of at an
appropriately permitted facility. Implementation of
this part of the remediation will be most successful if
/ S, : accomplished in the summer, fall, and possibly early

Reservoir 7 — accumulated debris in reservoir winter 1f there is little precipitation that year.

bottom Remediation may be postponed during periods of
high groundwater levels and water in storage in the reservoirs. Once construction has begun, it
should be finished as quickly as possible to prevent having to manage petroleum-impacted water.

The proposed grading plans for Reservoirs 5 and 7 are illustrated in Figure 30 and Figure 31,
respectively. A diagram of the cap profile is shown in Figure 32. The engineering drawings
(Appendix C) include the detailed designs for the caps.

Once the floor has been exposed, the reservoir bottom can be backfilled with gravel. As
described in Section 5.3, this material will be selected and placed so that it provides a
low-resistance pathway for groundwater and LNAPL to move into during their seasonal
fluctuations. Consequently, it is desirable to have a relatively uniform material with little to no
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fine material (i.e., particle size less than No. 200 sieve). This will create large void spaces with
little resistance to flow and a low likelihood of future clogging. The gravel will be placed in lifts
no greater than 12 inches thick and will be nominally compacted by one pass of a steel drum
roller.

Placement of the gravel will be controlled by the nominal top-of-layer elevation. These
elevations, 119.20 feet above mean sea level (amsl) for Reservoir 5 and 123.50 feet amsl for
Reservoir 7, are based on the relative differences between the known concrete floor elevations
and the highest observed local groundwater elevation plus a 1.5-foot factor-of-safety. The top of
the gravel is above the downgradient ground surface of the reservoirs. Water cannot rise above
this elevation within the reservoir without daylighting outside the reservoir, thereby controlling
water levels within the reservoirs. The floor elevation of Reservoir 5 is 115.50 feet amsl, and the
highest measured groundwater elevation between 1999 and 2002 was 117.70 feet amsl.
Similarly, the floor elevation of Reservoir 7 is known to be 116.50 feet amsl, and the highest
recorded groundwater elevation was 122.00 feet amsl.

The top of the gravel layer can be no less than the specified design elevations, and results in a
minimum thickness of 3.7 and 7 feet for Reservoirs 5 and 7, respectively. It will be acceptable
for the contractor to allow the gravel layer to be thicker, but the final surface cannot have
depressions or low spots that dip below the nominal top-of-layer elevations. As shown in Table
4, 1t 1s estimated that 20,100 cubic yards of gravel will be needed to fill Reservoir 5, and another
39,000 cubic yards will be needed for Reservoir 7.

A 12-ounce’ geotextile will be placed over the gravel to prevent migration of fine soil particles
into the void spaces from the overlying soil layers. The geotextile will be anchored in a trench
dug around the original concrete floor. The trench will be dug into a shelf cut into the existing
berm. The shelf will be approximately 3 feet wide. It is anticipated that the trench will be dug
by a small pocket-size excavator with an arm that can be offset from the machine’s centerline.
The trench will be centered in the shelf and will be approximately 1 foot wide and 3 feet deep.
The configuration of the shelf and anchor trench is illustrated in Figure 33. The trench locations
for Reservoirs S and 7 are shown in Figure 30 and Figure 31, respectively. The geotextile will be
placed as required by the manufacturer. This will include trimming the edges that go into the
anchor trench and sewing adjacent rolls together at their overlapped edges. Pro-forma
calculations have been included in Appendix I that demonstrate the selected geotextile will
prevent soil migration, has adequate tensile strength, and that the anchor trench is sized
appropriately to prevent pull-out.

The final grades shown in Figure 30 and Figure 31 will be achieved by placing common fill with
a 1-foot surface veneer of topsoil over the geotextile. The objective with these grading plans is
to produce as natural-looking landform as possible. The final grade will be nominally controlled
by grading from a control contour established near the top of the cap. The surface will slope at

* Geotextile is typically identified by its weight per square yard. Therefore, an 8-ounce fabric weighs 8 ounces per
square yard.
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no more than 4:1 (horizontal:vertical). Ditches will be established around the perimeter of the
cap to ensure proper runoff of storm water. The final configuration of the slopes and ditches will
be developed in the field to best integrate with the surrounding topography within the other
parameters of the design. It is estimated that Reservoir 5 will require 12,500 cubic yards of
common fill and 12,600 cubic yards of topsoil. As shown in Figure 30, the berm borrow around
Reservoir 5 could generate another 26,300 cubic yards of common earth that could be used for
fill around the site. This material will only be removed if needed elsewhere onsite. Reservoir 7
is expected to require 24,500 cubic yards of common earth and 11,000 cubic yards of topsoil for
cap construction. An additional 8,300 cubic yards of soil are potentially available from the local
berm borrow if needed elsewhere onsite.

The slopes and ditches are designed to minimize potential erosion. The ditch slopes will vary
between 0.5 and 2 percent and are designed to accommodate the 100-year return period storm.
The discharge points of each ditch are provided with some type of energy dissipation. Where
velocities are less than 2 feet per second, a simple gravel mat is supplied. If the exit velocities
are greater than 2 feet per second, a reinforced rip-rap energy dissipater will be installed. The
hydrology and hydraulic calculations supporting the ditch dimensions and energy dissipaters are
found in Appendix G.

The U.S. Soil Conservation Service recommends limiting soil erosion to less than 2 tons per acre
per year. The calculations in Appendix J show that the estimated annual soil loss from the caps
is 0.53 ton per acre and 0.77 ton per acre for Reservoirs 5 and 7, respectively.

The surfaces of the Reservoir 5 and 7 caps will be revegetated with an approved native plant
seed mix. The specifications for this seed mix will be developed in conjunction with the
forthcoming Habitat Mitigation Plan. The surface of the cap will be scarified to a depth of at
least 3 inches. Prior to the onset of the rainy season, and preferably as close as possible to the
season’s first rain, the seed mix will be applied. The caps will be protected after application of
the seed with jute net or spray-applied mulch that will minimize erosion until the vegetation can
take root.

As noted previously, remediation of the Tank Farm results in unavoidable impacts to existing
wetlands, some of which include desirable vernal pool fairy shrimp habitat. The demolition
plans depict the wetlands on and around Reservoirs 5 and 7. Impacted wetlands are shown in
blue, while wetlands not affected by construction are shown in green. Some of the wetland
impacts will be temporary and the existing wetlands will be reestablished after remediation is
complete. Those impacts that are permanent will be mitigated at another location onsite to be
selected as the Habitat Mitigation Plan evolves in concert with the environmental analysis for
the project. A summary of the estimated habitat impacts is provided in Table 5.

It is estimated that 4.83 acres of wetland habitat in and around Reservoir 5 will be affected by
remediation. Of this total, 3.59 acres will be permanent impacts requiring mitigation at another
location onsite. Approximately 1.21 acres of the affected wetlands are also vernal pool fairy
shrimp habitat, although only 0.04 acre of that habitat is permanently removed from service.

~ AVOCET
r[}ff_... R ‘Q ENVIRONMENTAL, INC.

A.1-61 Chevron Tank Farm EIR



Appendix A: Project Description Information

Remedial Action Plan

Chevron San Luis Obispo Tank Farm Page 52
San Luis Obispo, California December 18, 2007

Due to their similar size and configuration, the amount of habitat affected by remediation of
Reservoir 7 is similar to that for Reservoir 5. The total wetland impact is estimated to be
approximately 4.22 acres with a permanent impact of 3.65 acres. Of the total wetland impact,
0.90 acre has been identified as vernal pool fairy shrimp habitat, and 0.35 acre will require
mitigation at another location onsite.

Both caps are expected to affect the habitat for rare plants onsite. The Reservoir 5 cap will affect
0.31 acre of habitat, but only 0.03 acre will be a permanent impact. Similarly, the Reservoir 7
cap will affect 0.28 acres of rare plant habitat, of which 0.15 acre will require mitigation at a
different location.

Settlement is not anticipated to be a significant issue for the Reservoirs 5 and 7 caps. The caps
will be constructed over the original concrete floors, which will tend to evenly distribute the
overlying soil loads. The cap is further reinforced by the geotextile, which, within limits, will
also distribute loads and provide a bridging support over localized weak spots. In addition, it is
likely that the soils directly beneath the reservoir are overconsolidated; that is, they have
experienced greater bearing stress than they currently experience. The reservoirs were loaded
with a 20-foot or more thickness of oil for many decades. That historical load will have worked
to compress the soils, and it is expected that additional settlement should be minimal.

To ensure proper performance of the caps, future settlement will be monitored. Three
monuments will be placed on and around the cap, as shown on the grading plans for each of the
caps. The monuments will be of a standard design acceptable to the City or County. Typically,
a survey monument will consist of a 5/8”-diameter steel or aluminum rod between 3 and 5 feet in
length. The rod is driven into the ground and then topped with a domed cap that threads onto the
rod. One monument will be located on the top of the cap, another near the edge, and a third at a
location adjacent to the cap on native ground. Monitoring of the cap will be as described in
Section 9.0

7.3 OU #3/FLOWER MOUND/BORROW AREA NO. 2 REGRADING

OU #3 is located on the eastern side of the Tank Farm north of Tank Farm Road (Figure 14). As
noted in the Feasibility Study, this area includes the remains of Reservoir 4, and has several
plastic hydrocarbon surface expressions that pose potential entrapment hazards. Chevron has
elected to implement a closure approach for this OU that supports future development in
accordance with the proposed land use plan (Figure 10). This entails excavation of the surface
expressions and construction of a cap over the former reservoir. It also includes grading of the
Flower Mound and Borrow Area No. 2 to support future development.

The work area boundaries for OU #3 and the Flower Mound, and Borrow Area No. 2 are shown
in Figure 34. Site disturbance associated with remediation of OU #3 grading of the east end of
the property will be confined to this area. Preparation of the site for remediation will include
clearing, grubbing, removal of the protective enclosures and monitoring wells, and demolition
and removal of concrete debris and pipeline remnants. A demolition plan for the Reservoir 4
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area is shown in Figure 35, and a demolition plan for the Flower Mound area is shown in Figure
36. Clearing and grubbing will remove vegetation from the work area. Grubbed vegetation will
be managed as allowed by San Luis Obispo County, the RWQCB, and the APCD.

A chainlink fence secures the property along Tank Farm Road and along the eastern property
line. A barbed-wire fence separates the Reservoir 4 area from other portions of the site. The
barbed-wire fences are used by ranchers to create paddocks suitable for cattle grazing. The
chainlink fence will be maintained, except that minor modifications will be made in its alignment
to maximize the working area. The barbed-wire fence will be removed.

Five monitoring wells will be abandoned within OU #3. These are SP-6, SP-7, TMW-2,
TMW-8, and TMW-9. These wells are included on the list in Table 2. The wells will be

abandoned as described in Section 6.5. Replacement of the monitoring wells will be as
prescribed by the RWQCB.

There are four protective enclosures clustered adjacent to the northwest boundary of Reservoir 4.
These will be removed and recycled or disposed of as appropriate. It is presumed that plastic
surface expressions are beneath each of these enclosures. The underlying soil will be excavated
in accordance with Section 4.2 and the more specific

descriptions found later in this section.

Concrete foundations for the lightning towers and pumps
are still found surrounding the reservoir (Figure 35).
These will be removed from the work area and crushed
for use as gravel elsewhere on the site, or will be sent
offsite for recycling. In addition, frames constructed of
wood and concrete (believed to be test plots from a
previous study) are found on the west side of the
reservoir. These will be removed for disposal at a

) i Abandoned concrete lightening stand
permitted facility. foundation

The remains of the foundations for the reservoir roof and interior wall can be seen in the field
and are shown in Figure 35. The contractor can abandon these foundations in place as long as
they do not interfere with achlevmg the lines and grades shown in Figure 38. The contractor will
also have the option of recovering the foundations to
create gravel for use elsewhere onsite if it can be shown
that the cost would be less than importing material from
offsite.

Crude oil and water lines historically served Reservoir 4
(Figure 5). It appears that most of the crude oil line has
been removed (see adjacent image), or is possibly buried
I W it i within the reservoir. There are exposed portions of the
Reservoir 4 — abandoned oil pipeline water line, but it is believed to be substantially intact due
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to the hydrants that still surround the reservoir (Figure 34 Reservoir 4 (OU #3), Flower Mound
and Borrow Area No. 2 Work Areas

Figure 35). The remains of the crude oil line will be exposed and removed to a point outside of
the work area. Some of the water line is exposed at the surface; other portions are within the
area that will be used as common earth borrow for the cap construction. As such, the water line
will be cut at the three locations where it appears to enter the work area. Those portions within
the work area will be removed, while those sections outside of the work area will be capped and
managed as described in Section 6.4.

Figure 37 shows the areas where soil has been impacted by plastic hydrocarbon. This area is
approximately 8.35 acres and is estimated to contain as much as 40,400 cubic yards of impacted
soil. The contractor shall segregate asphaltic material and clean soil during the excavation.
Those materials can be incorporated into the structural fill for the cap. Excavation shall be
performed as described in Section 4.2. The remaining subgrade will be compacted to at least 95
percent of its relative maximum density per ASTM D1557.

Geotextile will be used to identify the cap bottom and to provide some structural support in the
event of differential settlement. The potential for settlement is discussed later in this section.
Approximately 342,900 square feet of geotextile will be anchored in a trench positioned around
the former reservoir as shown in Figure 37. The trench will be 1 foot wide and 3 feet deep.
Calculations estimating the resistance to pull-out for this trench (including potential strain
induced by differential settlement) are provided in Appendix 1.

The proposed grading plan for the Reservoir 4 cap and the Flower Mound is shown in Figure 38.
The grading plan ensures a minimum of 4 feet of cover over the former reservoir bottom. The
maximum thickness is approximately 11 feet, and the average thickness is just over 6 feet. The
primary feature of the grading plan is the extension of Santa Fe Road. From Tank Farm Road,
the rough climbs along gently sweeping curves for approximately 1,200 feet at slopes ranging
between approximately 1 and 3 percent. It reaches a high point at approximately elevation 164,
and then slopes downward approximately 400 feet to elevation 160, where it ties into the existing
grade at the northern property boundary. The highest point of the grading area is at the
northwest corner of the Flower Mound. From that point, most of the grade slopes between
approximately 1 and 3 percent to the southwest. A portion of the northwest corner of the grading
area slopes to the northwest, generally following the northern down slope of the Santa Fe Road
extension. A small collector road connects with Tank Farm Road approximately 1,200 feet west
of the future Santa Fe Road intersection. The collector road rough grade runs generally north
approximately 900 feet at a slope of approximately 1 percent. At this point the collector road
turns to the east and intersects the Santa Fe Road extension about 800 feet away. The slope of
the eastern leg varies from approximately 3 to 10 percent. West and north of the collector road
the grade slopes generally westward until it ties into the existing grade. On the east side of the
grading area, approximately 900 feet north of Tank Farm Road is a small drainage basin that
collects run-off from the entire grading area.
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The layout of the cap and grading supports future development within the bounds of the
proposed land use plan. It also includes the rough grading necessary to construct the extension
of Santa Fe Road, and provides access to a land-locked parcel along the east property line. In
addition, the grading improves the utility (and consequently the value) of the surrounding
properties. It also provides a reasonably smooth transition to the former recycling area, which
will be used as the contractor’s primary staging area. It is estimated that this grading plan will
require approximately 262,800 cubic yards of structural fill. However, the Flower Mound
borrow area is expected to generate at least 328,200 cubic yards, and up to 402,000 cubic yards if
Chevron has access to the off-site material

Some of the excess may be used to regrade Borrow Area No. 2. After topsoil removal, structural
fill will be placed as shown in Figure 39. As noted previously, the limits shown in the figure are
proposed for development in both the A4SP and proposed land use plans. A portion of the
grading establishes the rough grade for the Santa Fe Road extension south of Tank Farm Road.
The remaining grading establishes contours that will support future development of the site.

Enhancement of existing drainages and the construction of new channels and detention features
are required to adequately manage storm water. However, the features shown in this Remedial
Action Plan are temporary, though they may be used for several years. Development of the area
will include construction of a storm drain system, which will replace much of the overland
system. Since even the first phase of development may follow remediation by several years, a
properly designed and functioning overland system is necessary to prevent excess erosion and
transporting unwanted sediment to the North Marsh wetland complex, to which this area is
ultimately tributary. Supporting hydrology and hydraulics calculations for the overland system
are provided in Appendix G.

The hydrologic design point for the area north of Tank Farm Road is identified on Figure 38.
Overall, the peak flow to this point has been reduced, mostly due to the longer travel path that
water must flow over, which results in a longer time of concentration. The existing peak flow at
this point during the 100-year storm is estimated to be 67 cubic feet per second. The peak flow
for the same storm after grading is estimated to be approximately 51 cubic feet per second.

Most of the graded areas will drain by sheet flow to the roads. The rough graded interior roads
collect storm water and direct it to large, over-sized swales along Tank Farm Road and the north
property boundary. The larger swale along Tank Farm Road discharges to an even larger swale
along the toe of the collector road slope. That swale and the swale along the northern property
line discharge to a small sediment removal basin just before the design point. The swales are
broad and will be roughened and vegetated to reduce flow velocities, minimize erosion, and limit
sediment transport.

Regrading of Borrow Area No. 2 will alter the hydrology. At present, precipitation is trapped in
a closed catchment. Rough grading of the Santa Fe Road extension will permit 2.9 acres to
discharge directly to the East Fork of San Luis Obispo Creek. The peak flow of this discharge
during the 100-year storm is estimated to be 5.1 cubic feet per second. This is a relatively minor
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contribution to the overall flow of the creek, and is unavoidable if Santa Fe Road is to be
extended as described in the Airport Area Specific Plan.

In addition to the erosion control measures previously described, additional BMPs will be
provided to minimize the potential for erosion from the cap to the wetlands. Unmitigated, soil
erosion could be as much as 1.38 tons per acre per year (Appendix J). It is anticipated that the
BMP regime will substantially lower this total. The ditches along the top of slope of the cap will
be provided with sandbag chevrons to slow water flow and allow sediment to drop out of
suspension. Further, the surface and slopes of the cap will be covered with spray-applied mulch,
which will be maintained until the property is developed.

Remediation activities in OU #3 and the Flower Mound will affect wetland and rare plant
habitat, which is summarized in Table 5. Two acres of wetland habitat will be impacted,
although this is a permanent impact requiring mitigation elsewhere onsite. None of the impacted
wetland is considered vernal pool fairy shrimp habitat. Remediation will also permanently affect
3.4 acres of rare plant habitat. Regrading of Borrow Area No. 2 will permanently affect 1 acre of
wetland of which 0.67 acres is vernal pool fairy shrimp habitat. It will also permanently affect
1.4 acres and temporarily affect 0.2 acres of rare plant habitat.

It was noted previously in this section that there is a potential for settlement to occur. It is
believed that decommissioning of Reservoir 4 included pushing berm material over the concrete
floor. Field inspections of this material indicate that it has not been compacted. The
Geotechnical Feasibility Study (Padre, 2007a) estimated that settlement may be on the order of 3
to 4 inches. During construction, the upper few feet of existing material will be compacted. It is
not intended, however, to expose and recompact petroleum impacted soils. Since the planned
grading 1s much thicker than the previously envisioned cap (11 feet versus 4 feet), it is expected
to provide improved support. In addition, a 12-ounce geotextile will be used to provide
additional tensile strength and load distribution capacity.

However, development will require lot- and building-specific geotechnical studies. Future
foundations may require geogrid support or the use of piles if the thicker fill has not adequately
compressed the underlying layers.. This latter approach would require handling spoils and other
excavated materials in accordance with the Soil Management Plan and will be specified in any
land use covenants attached to future parcels in this area.

Potential settlement of the cap will be monitored through the use of survey monuments. It is
proposed that five monuments be installed in and around this operable unit. Their locations are
shown in Figure 38. A typical survey monument detail is shown in Figure 27. The survey
monument consists of a 5/8-inch-diameter steel or aluminum rod driven to a depth of between
4to 6 feet bgs. The rod is topped with a threaded cap mounted flush with the ground that
identifies the monument. The monuments will be periodically surveyed as part of the long-term
maintenance requirements for the site.
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In addition to possible high-load foundation requirements, the land use covenant will specify the
various institutional controls that will accompany title to the property. These will include
prohibitions on groundwater use in impacted areas, limitations on excavation, impacted soil
management requirements, as well as general guidelines on the use of vapor barriers for
habitable structures. An example of these guidelines is provided in Appendix M.

7.4 OU#4-REMAINING SITE-WIDE TERRESTRIAL AND WETLAND AREAS

The remaining site-wide impacted terrestrial and wetland areas are addressed as OU #4. It
includes three areas of concern. The first, AOC #1, is the North Marsh adjacent to the Northwest
Operations Area. The second, AOC #2, is Reservoir 3, and AOC #3 is the remaining plastic
(“sticky”) hydrocarbon surface expressions.

7.4.1 AOC #1-North Marsh

The North Marsh is a large (approximately 11.9-acre) wetland complex adjacent to the
Northwest Operations Area. The SERRT identified this area as requiring remediation as a result
of the numerous surface expressions that posed potential entrapment hazards to small animals.
After careful consideration, Chevron determined, and documented in the Feasibility Study, that
the preferred approach to remediation would be to excavate the hydrocarbon material and restore
the wetland in place with improved function and environmental utility.

The work area for OU #3/A0C #1 is defined by the clear and grub line shown in Figure 41. The
contractor will, to the extent possible, stockpile and protect cleared wetland vegetation. Greater
detail regarding selecting, segregating, stockpiling, and maintaining vegetation will be provided
in the Habitat Mitigation Plan. One possible stockpile location is shown adjacent to the North
Marsh in Figure 41. Other locations can be used, as necessary, as long as they minimize impacts
to existing and otherwise unaffected habitat.

Every attempt will be made to minimize working outside of the excavation limits. However, it is
also recognized that the excavation areas may expand in order to fully capture the hydrocarbon
materials within the wetland.

There are three protective enclosures within the work area. These will be dismantled and
removed for disposal or recycling, as appropriate. Since they are each within the wetland, the
presumption that they enclose plastic hydrocarbons is addressed by the excavation described
later in this section.

A small pile of concrete debris was identified on the east side of the wetland (Figure 41). This
material will be removed for disposal. It may be recycled into gravel for use elsewhere on the
site (if feasible), or it may be removed from the site for recycling, depending on the project
economics.

As discussed in Section 5.5.4, the facility used a location adjacent to the wetland for debris
disposal following the 1926 fire. Field observations indicate that inert materials, such as wood
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posts, fencing, and concrete, were the principal materials discarded at this location. The area
covers approximately 2.3 acres and is estimated to be on the order of about 5 feet deep. This
suggests that there may be around 18,000 cubic yards of debris present. In the near term,
Chevron will characterize the materials interred at this location so that they can be properly
managed during remediation. At a minimum, the site will be cleared of debris when remedial
activities for the North Marsh begin. It is also possible that Chevron might expedite the work if
it would facilitate other remedial activities.

There are two monitoring wells in the work area that will be abandoned, B-36 and SP-4. They
are more fully described in Table 2 and their locations are shown in Figure 41. The wells will be
abandoned as described in Section 6.5. There are three other monitoring wells (B-33, B-35, and
MW-16) that are immediately adjacent to the work area. These will be protected in place if
possible.

PG&E and AT&T have utilities (power and telecommunications, respectively) that cross the
work area adjacent to Tank Farm Road (Figure 41). The contractor will be responsible for
protecting those utilities in place.

Several of the old facility pipelines intrude into the excavation area, as shown in Figure 41. The
historical records indicate that there are a water line and two foamite lines in the north part of the
excavation limits crossing in an east-west direction (approximately 400 lineal feet each in the
work area, approximately 1,200 lineal feet total). These lines appear to have been used for fire
suppression purposes at the 55,000-barrel ASTs. There are two former crude oil lines that cross
the excavation area in an east-west direction almost at the midpoint (approximately 860 lineal
feet each in the work area, 1,720 feet total). A water line and natural gas line (the latter is
reported to have been abandoned) run parallel to Tank Farm Road in the unpaved shoulder area
(approximately 270 lineal feet each in the work area). Another water line is found at the
southwest end of the excavation area crossing in a north-south direction. A stub off that line
protrudes into the excavation area approximately 60 feet in an easterly direction.

It 1s likely that pipeline abandonment will occur prior to remediation in the North Marsh. As
such, the lines will have been flushed and the larger lines pigged. If the lines are not exposed
during excavation, they will be abandoned in place as described in Section 6.4. If the lines are
exposed during excavation of the North Marsh, they will be removed for disposal. The lines will
be cut approximately 10 feet outside the work area. The exposed pipeline end will be capped
and the local excavation will be backfilled with common fill.

A preliminary excavation boundary is shown in Figure 41. It is believed that this boundary
includes all of the hydrocarbon expressions that affect the North Marsh. The boundary is
delineated in this way mostly for permitting purposes so that the potential maximum impact is
quantified in the environmental analysis. The entire excavation boundary, as shown in Figure
41, covers over 13 acres. The Feasibility Study estimated the average thickness of impacted soil
to be 3.5 feet. Excavating to this depth within the boundary would generate 75,300 cubic yards
of soil, most of which will require offsite management. The mapped hydrocarbon surface
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expressions, in contrast, are only 7 acres (including the protective enclosures). Excavation
limited to this area would result in a correspondingly lower volume (approximately 40,000 cubic
yards). The actual volume is anticipated to be somewhere between these extremes, but the larger
quantity will be used for planning purposes.

Excavation is expected to proceed from the north to the south. This allows haul trucks to most
readily access either Tank Farm Road for offsite disposal or the temporary impacted soil
stockpile in the Northwest Operations Area. The potential haul routes are shown in Figure 17.
The access point from Tank Farm Road shown on the figure is preferred since the Remedial
Action Plan envisions some form of active traffic control at this location while work is in
progress.

Although remediation of the North Marsh will create the single largest wetland impact
(11.9 acres) for the entire Tank Farm project, it does not affect any vernal pool fairy shrimp
habitat, and the impacts are only temporary. In fact, remediation is expected to increase the size
of the habitat by approximately 2.3 acres when the historical debris disposal area is cleaned up.
Remediation may also temporarily impact up to 0.76 acre of rare plant habitat.

The specifics for restoration of the North Marsh and other protected onsite habitats are currently
being developed. The forthcoming Habitat Restoration Plan will provide the conceptual
approach to be used in restoration and mitigation. The final plan, however, will be developed in
consultation with the City, County, and regulatory agencies such as U.S. Fish & Wildlife
Service, U.S. Army Corp of Engineers, the RWQCB, and the California Department of Fish &
Game as the project proceeds through permitting and environmental analysis.

7.4.2 AQOC #2-Reservoir 3

Reservoir 3 was one of the largest reservoirs and one of the last to be decommissioned.
Although it contains a large wetland complex, it is unlike Reservoirs 5 and 7 in that the wetland
is not of the open water type. Rather, it is generally a wet-marsh-type, with substantial pockets
of plastic hydrocarbon exposed at the surface where it poses a physical, and possibly chemical,
hazard to ecological receptors. Further, the wetland does not appear to be fed by groundwater,
again distinctly different from the wetlands in Reservoirs 5 and 7. The preferred remedial
alternative for this area of concern is to remove a limited amount of impacted material and
replace it with the cap components, which will include geosynthetics that will create an
impermeable barrier and help to support the overlying cap materials. This is anticipated to allow
replacement, and possibly expansion, of the existing wetlands.

The work area for Reservoir 3 is shown in Figure 42. This work boundary includes the adjacent
wetland complex to the northwest that is impacted by plastic hydrocarbon surface expressions.
Preparation of this work area will include clearing, grubbing, removal of concrete debris for
recycling or disposal, dismantling and removal of the protective enclosures, and removal of
exposed pipelines.
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There appears to be less concrete debris surrounding
this reservoir than the others across the Tank Farm.
There are a couple of lightning tower stands and some
other loose concrete debris that will be removed for
recycling. The remains of the original concrete that
lined the reservoir berm slopes can also be observed at
the ground surface (see image to left). Those portions
that are within the excavation limits (Figure 42) will be
removed for recycling as well, assuming that they are
not heavily stained with hydrocarbon. Heavily stained

Reservoir 3 — former concrete wall ; )
foundation concrete will be removed for disposal at an

appropriately permitted facility.

Reservoir 3 also contains the single largest protective
enclosure on the Tank Farm. This enclosure and the one
just outside the berm to the north of the reservoir will be
dismantled and removed from the work area. If practical,
the materials will be salvaged or recycled. If this proves
impractical, the contractor will dispose of the materials in
an appropriately permitted facility.

A single abandoned pipeline approaches the reservoir
from the north (Figure 42). It is uncertain if the line
even continues into the reservoir. The line will be Reservoir 3 — protective enclosure

flushed, pigged (if practical), and abandoned in place (as

described in Section 6.4), assuming that it does not interfere with excavation or construction of
the cap. If this assumption proves incorrect, the pipeline will be cut outside the work area,
capped, and the portion inside the work area will be removed for disposal.

The water supply line that served Reservoir 3 appears to be well out of the proposed work area
and is not expected to affect the work in this area of concern. It does appear, however, that the
water line crosses several of the other plastic hydrocarbon surface expressions adjacent to the
reservoir. Managing the water line at these locations is described in Section 7.4.3, below.

Monitoring well MW-34, located on the southwest quadrant of the work area (Figure 42), will be
abandoned. It will be abandoned as described in Section 6.5. Two other monitoring wells,
MW-20 and MW-42, are adjacent to the work area and will be protected in place.

The preferred remedy developed in the Feasibility Study recommended removing approximately
2 feet of existing material and replacing it with the components of the cap. Nominally, this
would be effective in that the work area is essentially flat, though slightly higher in the center
and the east. The resulting depression supports the wetland habitat in this area. The refined
approach in this Remedial Action Plan is to remove the minimum 2 feet of material at the outer
edge of the excavation, but to deepen the excavation in the center of the reservoir so that the
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excavated bottom has a 0.5 percent slope toward the interior. It is anticipated that this
excavation will generate approximately 26,700 cubic yards of hydrocarbon-impacted soil that
will require removal and disposal. The excavation will start at elevation 134, which is also the
elevation that the top of the cap ties into the existing ground along the outer edge of the
reservoir. The entire surface of the cap will then be approximately the same elevation as the
existing wetland complex, which should allow restoration and expansion of the existing habitat.

The subgrade surface will be compacted to a depth of 6 inches to 90 percent of its relative
maximum density per ASTM D1557. Construction equipment may require decontamination
after compaction of the subgrade. Depressions in the subgrade resulting from compaction will
be restored to the lines and grades of the design with common fill. A liner system will be
installed over the subgrade to prevent the remaining hydrocarbon materials from migrating to the
surface. The liner system will consist of (from bottom to top): 12-ounce geotextile; a 12-inch
layer of gravel with a triaxial geogrid installed mid-thickness; 12-ounce geotextile; 40-mil high
density polyethylene (HDPE) liner; 12-ounce geotextile; variable thickness (0-18 inch) common
fill; and 1-foot thickness of topsoil. An illustration of the liner section and the anchor trench
detail is shown in Figure 44.

The lower portion of the liner system is intended to bridge potentially soft portions of the
remaining soils in the reservoir. A 12-ounce non-woven geotextile will be installed to ensure
that fine soil particles do not migrate into the gravel layer. A 6-inch thickness of gravel will be
placed over the geotextile. The initial 6-inch layer will be nominally compacted by at least one
pass of a steel drum roller. A triaxial geogrid (Tensar TX-160, or equivalent) will be installed
per manufacturer’s specifications and secured in an anchor trench around the perimeter of the
original reservoir bottom (Figure 43). The geogrid will be covered with an additional 6-inch
layer of gravel.

As noted above, the purpose of this component of the liner system is support. For design
purposes, it has been assumed that the center of the cap tries to settle by approximately 2 feet,
equivalent to a 50 percent consolidation of the original impacted soil remaining between the
excavation bottom and the original reservoir bottom. While each of the geosynthetic materials
can readily accept the resulting strain, it is expected that the strain will be taken up first by the
geogrid, which is designed for this type of application. Further, the geogrid will better distribute
loads across the foundation, lessening the potential for differential settlement. This type of
geogrid is a relatively new product, but is better at locking aggregate materials and provides
superior load distribution than bi-axial geogrids. Supporting calculations for the geosynthetics
are provided in Appendix L.

Three additional geosynthetic components will be placed on the compacted gravel. These will
consist of a 40-mil HDPE flexible membrane liner (FML) over an 12-ounce non-woven
geotextile and beneath an 12-ounce non-woven geotextile. The FML creates an impermeable
barrier to future migration of hydrocarbon-impacted soils. It also will minimize infiltration
losses from the overlying wetland. The primary purpose for the geotextiles is to protect the FML
from punctures and abrasions due to angular particles in the common fill. A secondary purpose
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for the geotextiles is to assist in distributing soil loads and bridging soft soils. Since the subgrade
slope is so mild (0.5 percent), the use of smooth rather than a textured FML will be acceptable.

A variable thickness of common fill will be used to create a nominally level surface across the
reservoir. It will be as much as 18 inches thick in the center of the reservoir and will taper out as
it reaches the anchor trench bench (Figure 44). The common fill will be pushed onto the
geosynthetics from a minimum 1-foot-thick layer. Equipment will not be allowed to operate
directly on the geosynthetics. A 1-foot-thick layer of topsoil will be used to complete the cap.
The topsoils will only be nominally compacted, and will be scarified prior to revegatation.
Restoration of the wetland habitat will be performed in accordance with the Habitat Mitigation
Plan.

A primary design objective of this remedial alternative has been to facilitate restoration and
improvement of the existing wetlands while removing the potential for contact with the
hydrocarbon-impacted soils. The liner system provides separation, and the design grades are
intended to direct water within the catchment of the reservoir (approximately 11.5 acres) to
accumulate in the wetland complex. Seasonally, approximately 12.5 acre-feet of water will
accumulate within the new 6.5-acre wetland complex.

Remediation at Reservoir 3 will have a temporary impact to the entire existing 4.23-acre wetland
complex, which is also vernal pool fairy shrimp habitat. Once remediation is complete, however,
the entire habitat will be restored, and it is expected that an additional 2.27 acres of habitat will
have been added (that is the entire area covered by the cap for Reservoir 3). Remediation will
also affect 0.38 acre of existing rare plant habitat that will be mitigated elsewhere onsite.

Some settlement is anticipated (and considered desirable) after construction of the cap. The
various geosynthetic elements of the cap are capable of withstanding the likely strains that may
be imposed during settlement and are reinforced with a geogrid designed to limit excessive
settlement. The excavation plan is designed to provide some additional weight over the center of
the reservoir and encourage the greatest relative amount of settlement at that location. This is
intended to encourage water to pool towards the center of the reservoir. Settlement will be
monitored by three settlement monuments, as shown in Figure 43. One will be located as near to
the center of the reservoir as practical, a second will be installed over the cap towards the
perimeter, and a third will be installed locally on undisturbed ground. These monuments will
consist of the typical cap section but will be cast into concrete blocks approximately 12 inches on
a side.

7.4.3 AOC #3-Other Sticky Hydrocarbon Surface Expressions

There are an additional 12 areas affected by plastic hydrocarbon surface expressions. These are
shown in Figure 45. It is proposed to excavate these areas as described in Section 4.2, and
backfill them with common fill and 1 foot of topsoil at the surface. Several of these areas are
adjacent to or within the work areas for other remedial activities, such as Reservoir 5 and
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Reservoir 3. As a practical matter, those sites will be excavated in conjunction with preparing
the work areas for the larger remedial activities.

The 12 locations comprise 5.90 acres and are estimated to generate approximately 28,700 cubic
yards of potentially hydrocarbon-impacted soil requiring offsite disposal. Backfilling the
excavations will require 19,200 cubic yards of common earth and 9,500 cubic yards of topsoil.
Generally, the upper 3 inches of topsoil will be scarified after placement and seeded with a mix
to be specified in the Habitat Mitigation Plan. Approximately 0.97 acre of wetland habitat,
including 0.93 acre of vernal pool fairy shrimp habitat, will be temporarily impacted by the
excavations. Wetland habitat will be restored as described in the Habitat Mitigation Plan.
Remediation will also temporarily affect 0.19 acre of rare plant habitat.

In addition to the excavations, there are approximately 2.18 acres of wetland habitat that also
supports vernal pool fairy shrimp that will be ripped to a depth of no less than 15 inches on at
least a 24-inch grid. The upper 3 inches of soil will be scarified; that is, broken up into small
pieces (Figure 43). This habitat is impacted by asphaltic hydrocarbon that, while not an
ecological risk or physical hazard, still impairs the function of the wetland. It is believed that
scarifying the surface will encourage improved plant growth.

7.5 OU#5-SITE-WIDE GROUNDWATER

Monitored natural attenuation will be implemented using the same parameters and methods as
specified in Monitoring and Reporting Program 93-120 (Appendix B). However, remediation
will require abandonment of several monitoring wells (Table 2). Replacement will be determined
in concert with the RWQCB, which will also approve a revised Monitoring and Reporting
Program. At a minimum, monitoring groundwater for TPH and BTEX (consistent with M&RP
93-120) will be performed at the remaining perimeter monitoring wells MW-49, MW-50,
MW-56, and SLOW-17, and the off-site production wells 11Ea and 11Eb. Currently, monitoring
is performed on a semiannual basis. After three years, the RWQCB will evaluate the semiannual
groundwater data to determine if a reduction in the monitoring frequency is warranted.
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8.0 HABITAT IMPACTS AND MITIGATION

The remedial actions described in this Remedial Action Plan will ultimately reduce potential
human health and ecological risks. It will also improve the function and ecological value of
various types of habitat found on the site. While these actions are being implemented, however,
wetland and rare plant habitats will be impacted. Throughout the previous sections describing
the remedial actions, collateral habit impacts have been identified. These are summarized in
Table 5 and illustrated in Figure 46.

In total, it is anticipated that remediation will affect 29.0 acres of wetland, 9.5 acres of vernal
pool fairy shrimp habitat, as well as 4.8 acres of rare plant habitat. Most of the habitat will only
be temporarily affected and will be restored following remediation. However, 7.8 acres of
wetland, 0.4 acre of vernal pool fairy shrimp, and 1.08 acres of rare plant habitat will be
permanently removed from service and will require mitigation elsewhere onsite. It should be
noted that remediation will expand existing wetland habitat areas by approximately 5 acres,
irrespective of other mitigation efforts. Some of the potential mitigation areas are shown in
Figure 46. In general, the locations are found in areas that can expand upon existing habitat such
as the North Marsh or the wetland complex in the southwest portion of the site.

Restoration, improvement, and mitigation of impacted habitats will be described in the Habitat
Mitigation Plan. A conceptual version of this plan is provided in . It provides additional detail
on the delineation of wetland and rare plant habitats, opportunities and constraints related to
mitigation, and proposed mitigation ratios for discussion. Habitat mitigation will be an ongoing
point of discussion through the environmental analysis and permitting of this project. It is
understood that the Habitat Mitigation Plan, as well as this Remedial Action Plan, will be
revised as comments are received from external stakeholders such as the regulatory community.
As the particulars of the mitigation ratios and acceptable mitigation areas are developed, the
plans will be revised. It is expected that this will include detailed drawings showing the
mitigation areas, specifications on planting and grading, and a habitat maintenance plan
describing the frequency of watering, inspections, and procedures to follow to replace
unsuccessful plantings.
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9.0 LONG-TERM MAINTENANCE

Once the caps and other short-term remedial actions have been implemented, the long-term
monitoring and maintenance phase of site closure will begin. Long-term monitoring is, in itself,
considered a remedial action for various groundwater impacts. These have been previously
discussed in Section 4.1. Long-term maintenance, however, is intended to ensure that those
actions taken under this plan (e.g., excavations, cap construction) continue to achieve their
remedial objectives. This is important, in that most of the impacted materials onsite will remain
after remediation is complete, especially in the former reservoirs. Periodic inspection and, as
necessary, maintenance are, therefore, necessary components of remediation.

Inspection will primarily cover excavations, habitat restoration and mitigation areas, and the
open space caps and development caps. In general, it is anticipated that inspections will occur
periodically after a given remedial action is completed. The frequency of inspections will be
established in concert with the appropriate regulatory agencies. It is tentatively proposed to
conduct inspections quarterly for the first five years after construction and semiannually after
that.

Inspections will, at a minimum, look at the following:

« signs of erosion or burrowing by animals

» recurrence or new surface expressions of plastic hydrocarbon
» successful revegetation

« integrity of fencing and other onsite institutional controls

* settlement

Most of these activities will be visual inspections by trained technicians or subject experts (e.g.,
wetland habitat biologist). Settlement will be measured by properly trained technicians under the
supervision of a surveyor or civil engineer licensed to practice in the state of California.
Settlement measurements will monitor movement in the various caps.

Inspections will look for resurfacing of plastic hydrocarbon expressions at the excavation
locations, especially if material at depths greater than 5 feet was left in place. Inspections will
also include other areas of the site overlying impacted soils and will look for new surface
expressions. In either case, resurfaced material will be removed using the standards and
protocols described in this plan. Further recurrence of a surface expression will prompt
evaluation and a focused remedial action.

The degree to which settlement is considered unacceptable will vary between caps. It is
expected that significant settlement may occur at the Reservoir 3 cap. The geosynthetics are
designed to accept strains of up to 2 feet. The caps to be built for Reservoirs 5 and 7 are
somewhat more sensitive to settlement, in that it could compromise the void space available for
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groundwater to occupy. These caps can accept settlements up to 1 foot, measured at the former
reservoir centers before remedial activity would need to be considered.

The development area caps are not expected to experience significant settlement prior to
subsequent construction activities. It is anticipated, however, that any structures built on these
caps will include careful geotechnical engineering that incorporates the limits and constraints of
the caps.

Over time, the caps may require maintenance. It is expected that this will be minor in nature and
would include activities such as repairing drainages or discouraging bioturbation. It may also be
necessary to replace topsoil if erosion is greater than expected or vegetation is slow to establish
itself. Frequent maintenance, however, will be necessary for the storm water management
features in the development areas. These include the surface mulching, cleaning of desilting
basins, and periodic cleaning of the culverts located at the Northwest Operations Area.

More significant repairs would be made as needed, and would be based on observations made
during the periodic inspections. This would include regrading if low spots were to develop in
caps other than Reservoir 3.

While Chevron is committed to ensuring the long-term maintenance of this project, the
mechanism for implementation has not yet been determined. Chevron may utilize its own forces
or out-source the work to a third party with experience in habitat maintenance. The specifics of
implementing long-term site maintenance will be developed in concert with the project
stakeholders, including the lead municipalities, to ensure the long-term success of the project.

~ AVOCET

FP \'l\\!er\\lt\J\[ INC.
A.1-76 Chevron Tank Farm EIR



Appendix A: Project Description Information

Remedial Action Plan

Chevron San Luis Obispo Tank Farm Page 67
San Luis Obispo, California December 18, 2007

10.0 SCHEDULE

A preliminary project schedule is shown in Figure 47. It provides a high-level view of the
anticipated timeline of the principal project components.

The schedule shows the Remedial Action Plan being submitted to SLO County as part of a
grading permit application on December 20, 2007. As discussed in the introduction, it is
understood that a CEQA-compliant environmental review will be necessary for this project and
that the lead agency will be the County. The CEQA process will be triggered by a request for a
discretionary approval from a governmental agency.

It is also understood that RWQCB approval of the Remedial Action Plan will be essential to any
other project approval. The project schedule anticipates slightly more than one year for this
process, but recognizes that time will also be necessary for the proposed land use changes and
potentially annexation.

Once the project is approved, remediation will begin. At present, it is anticipated that two years
will be necessary to complete all of the remedial actions. This nominally avoids work during the
rainy seasons. It is also understood that this schedule may be lengthened due to mitigation
measures stemming from the environmental analysis, or as a practical limitation of available
manpower and equipment resources. Nominally, construction is seen being completed near the
end of 2011.

~ AVOCET

‘ ENVIRONMENTAL, INC.
FP
A.1-77 Chevron Tank Farm EIR



Appendix A: Project Description Information

Remedial Action Plan

Chevron San Luis Obispo Tank Farm Page 68
San Luis Obispo, California December 18, 2007

REFERENCES

American Public Works Association, Southern California Chapter, 1997, “Standard Plans for
Public Works Construction,” BNI Building News.

Associated Transportation Engineer, November 9, 2007, Chevron San Luis Obispo Remediation
Project, Traffic and Circulation Study.

Avocet Environmental, Inc., March 15, 2007, Feasibility Study, Former San Luis Obispo Tank
Farm, 276 Tank Farm Road, San Luis Obispo, California.

BBL Sciences, December 12, 2005, Risk Management Summary, Former Unocal San Luis
Obispo Tank Farm, San Luis Obispo, California (Version 2.0).

California Department of Toxic Substances Control (DTSC), Human and Ecological Risk
Division (HERD), May 15, 1998, HERD Ecological Risk Assessment Note Number 1,
http://www.dtsc.ca.gov/AsessingRisk/upload/econote 1 .pdf

California Department of Transportation, 2003, Caltrans Storm Water Quality Handbooks,
Project Planning and Design Guide, April 2003.

Cleath & Associates, 2002, Well Construction and Testing, Groundwater Exploration, San Luis
Obispo Tank Farm Property, San Luis Obispo, California, September 30, 2002.

City of San Luis Obispo, 2005, San Luis Obispo Airport Area Specific Plan, City of San Luis
Obispo Community Development Department, August 2005.

Duncan, J. Michael, and Bingzhi Yang, 2002, Retaining Wall Stability Workbook
Documentation, Department of Civil and Environmental Engineering, Virginia
Polytechnic Institute and State University

England Geosystem, Inc., November 1, 2000, Seep Evaluation Trenching Report, Unocal San
Luis Obispo Tank Farm, San Luis Obispo County.

England Geosystem, Inc., April 17, 2001, Limited Site Assessment, Former SLOCO Recycling
Center, Former San Luis Obispo Tank Farm, San Luis Obispo County, California.

England Geosystem, Inc., October 15, 2001, Supplemental Site Characterization, Unocal San
Luis Obispo Tank Farm, 276 Tank Farm Road, San Luis Obispo, California.

England, Shahin & Associates, May 11, 1994, Supplemental Ground Water Investigation,
Unocal Tank Farm Facility, 276 Tank Farm Road, San Luis Obispo, California.

bt b 7
? ' ENVIRONMENTAL, INC.
A.1-78 Chevron Tank Farm EIR



Appendix A: Project Description Information

Remedial Action Plan

Chevron San Luis Obispo Tank Farm Page 69
San Luis Obispo, California December 18, 2007

Fifield, J.S., 2004, Designing for Effective Sediment and Erosion Control on Construction Sites,
Forester Communications, Inc., Santa Barbara.

Frederick R.H., and J.F. Miller, 1979, Short Duration Rainfall Frequency Relations for
California, Proceedings from the Third Conference on Hydrometrology, August 20-24,
1979, page 67.

Goldman, S.J., K. Jackson, and T.A. Bursztynysky, 1986, Erosion and Sediment Control
Handbook, McGraw-Hill, New York.

ICBO, 1994, Uniform Building Code Volume 2, International Conference of Building Officials.
Koerner, R M., 1990, Designing with Geosynthetics, Prentice Hall, New Jersey.

Padre Associates, Inc., 2007a, Geotechnical Feasibility Study, Tank Farm Property Tank Farm
Remedial Action Project San Luis Obispo, San Luis Obispo County, California,
October 23, 2007

Padre Associates, Inc., 2007b, Habitat Mitigation Plan, December 20, 2007.

Padre Associates, Inc., 2007¢c, Soil Management Plan, December 20, 2007.

Padre Associates, Inc., 2007d, Hydrocarbon Typing Methodology, December 20, 2007.
Padre Associates, Inc., 2007e, Project Execution Plan, December 20, 2007.

Prussing, G. F., L.C. Hampton, and C.F. Lienesch, 1926, San Luis Obispo and Stewart Tank
Farm Fires, April 7 to 11, 1926: Union Qil Company of California, Los Angeles,
California, Engineering Department Report Dated November 1, 1926.

Remediation Technology Panel (RTP), May 9, 2006, Remediation Technology Panel (RTP)
Assessment of Off-Site Migration and On-Site Surface Expressions of Hydrocarbons at
the San Luis Obispo Tank Farm Site, prepared by Dr. David Huntley, San Diego State
University; Dr. Paul Johnson, Arizona State University; and Dr. Kent Udell, University
of California at Berkeley. Ratified May 9, 2006.

Renard, K.G., 1997, Predicting Soil Erosion by Water: A Guide to Conservation Planning with
the Revised Soil Loss Equation (RUSLE), USDA Agricultural Handbook No. 703. U.S.
Department of Agriculture, Washington, DC.

Schroeder, P.R., T.S. Dozier, P.A. Zappi, B.M. McEnroe, J.W. Sjostrom, and R.L. Peyton,
September 1994, The Hydrologic Evaluation of Landfill Performance (HELP) Model:
Engineering documentation for Version 3, EPA/600/9-94, U.S. Environmental Protection
Agency Risk Reduction Engineering Laboratory, Cincinnati, Ohio.

~ AVOCET

?""" Q ENVIRONMENTAL, INC.
A.1-79 Chevron Tank Farm EIR



Appendix A: Project Description Information

Remedial Action Plan

Chevron San Luis Obispo Tank Farm Page 70
San Luis Obispo, California December 18, 2007

San Luis Obispo County (SLOCo), 2006, Private Sewage Disposal System, San Luis Obispo
County Department of Planning and Building Department, July 6, 2006

U.S. Department of Transportation, 2001, Urban Drainage Design Manual, Hydraulic Circular
No. 22, Second Edition, August 2001.

Viessman W., and G.L. Lewis, 1996, Introduction to Hydrology, Fourth Edition, Page183.

W@AVOCET

7 ENVIRONMENTAL, INC.
7
A.1-80 Chevron Tank Farm EIR



Appendix A: Project Description Information

Tables

~AVOCET

_ﬂ:.-s ENVIRONMENTAL, INC.

A.1-81 Chévroﬁ Tank Farm EIR




Table 1
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Summary of Operable Units and Preferred Remedies

Chevron San Luis Obispo Tank Farm

Operable Unit

Area of Concern

Preferred Remedy

OU #1 Northwest Operations Area

AOC #1 - LNAPL/BTEX-Impacted Groundwater

Natural Attenuation + ICs + LTM

AOC #2 - Surface Soils

Capping + ICs + LTM

OU #2 Reservoirs 5 & 7

Capping + ICs + LTM

OU #3 Reservoir 4

Capping/Excavation + ICs + LTM

OU #4 Remaining Site-Wide Surface and
Subsurface Soils

AOC #1 - North Marsh Area

Excavation + ICs + LTM

AOC #2 - Reservoir 3

Capping + ICs + LTM

AOC #3 - PPSH Areas

Excavation + ICs + LTM

OU #5 Site-Wide Groundwater

Natural Attenuation + ICs + LTM
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Table 2
List of Active Monitoring Wells and
Wells Proposed for Abandonment
Chevron San Luis Obispo Tank Farm
San Luis Obispo, California

Active Ground
Monitoring Northing Easting Elevation |Total Depth| Proposed for
Well ID (feet) (feet) (feet) (feety | Abandonment
11Ea 2,286,403.33 5,766,242.72 120.12
11Eb 2,285,788.14 5,765,801.69 118.48
11Ec 2,285,291.33 5,765,508.27 116.83
11Ed 2.284,934.66 5,765,842 84 120.62
11La 2,284,552.74 5,766,755.02 114.77
MW-17 2,286,370.00 5,770,908.56 14251 20.0 X
MW-18 2,286,168.77 5,770,163.88 142.48 215 X
MW-19 2,285,775.94 5,769,634.88 138.72 21.0
MW-26 2,285,032.40 5,766,234.06 117.84 21.0
MW-27 2,285,626.38 5,766,432.64 119.38 22:5
MW-29 2,284,254.39 5,768,615.77 132.06 23.0
MW-35 2.284,54436 5,769,095.02 132.93 30.0
MW-38 2,284.771.55 5,767,041.29 113.77 30.0
MW-39 2,284,782 44 5,766,583.53 114.57 30.0
MW-40 2,286,140.64 5,766,491.67 117.04 30.0
MW-41 2.286,496.67 5,766,672.93 118.48 30.0
MW-43 2.284,257.98 5,768,184.71 130.61 25.0
MW-45 2,284,500.98 5,767,405.38 127.51 31.0
MW-46 2.284,071.49 5,767,817.56 131.14 30.0
MW-47 2,284,997 98 5,766,065.13 118.12 100.0
MW-48D 2,285,438.75 5,766,297.58 119.40 40.0
MW-48S 2,285.438.75 5,766,297 .58 119.50 20.0
MW-49 2,286,660.91 5,766,079.56 122.55 40.0
MW-50 2,286,893.20 5,766,084.77 121.40 40.0
MW-53D 2,285,863.52 5,766,440.08 118.00 40.0
MW-538 2,285,863.52 5,766,440.08 118.20 20.0
MW-56 2,286,751.61 5.766,088 21 120.67 N5
SLOW-12 2,286,835.65 5,766,153.13 120.39 15.0 X
SLOW-17 2,286,602.27 5,766,284 .93 120.46 28.0
SLOW-18 2,286,728.07 5,766,212.88 120.21 26.0 X
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Table 3
Estimated Borrow Source Quantities
Chevron San Luis Obispo Tank Farm
San Luis Obispo, California

i Tt()‘];):;nil COEI::::] i G{rca“\;el Off-?ci:; Cut
. (cy) " .
Borrow Area - 1 9,000 27,200 0 0
Borrow Area - 2 20,700 0 0 0
Borrow Area - 3 19,700 59,250 0 0
Borrow Area - Flower Mound 0 262,850 65,400 73,700
Reservoir 5 & 7 Berms 0 71,600 0 0
Total 49,400 420,900 65,400 73,700

Note: The Flower Mound borrow volume consists of on-site material only.

The grading will generate approximately 73,700 cy of material outside

of the property boundary.
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Table 5

Appendix A: Project Description Information

Summary of Habitat Impacts
Chevron San Luis Obispo Tank Farm

San Luis Obispo, California

Wetland Impacts VPFS Impacts Rare Plant Impacts
Area Temporary Permanent Temporary Permanent Temporary Permanent
| (acres) (acres) (acres) (acres) (acres) (acres)
Remediation Areas
Northwest Operations Area - - - - - - - - - - 0.26
Reservoir 5 1.24 3.59 1.17 0.04 0.28 0.03
Reservoir 7 0.57 3.65 0.55 0.35 0.13 0.15
OU-3 and Flower Mound Borrow Area -- 1.99 -- -- -- 3.35
North Marsh Area 11.92 - - - - - - 0.76 --
Reservorr 3 423 -- 423 -- 0.38 0.40
Areas to be Ripped 2.18 - 2.18 -- 1.78 --
Sitewide PPSH Areas 0.97 -- 093 -- 0.19 --
Access Roads 0.1 -- 0.04 -- 022 --
Staging Areas - - - - - - - - 0.01 --
Total 21.21 9.23 9.1 0.39 3.75 4.19
Borrow Areas
Borrow Area No. 1 0.77 -- 0.67 -- 037 --
Borrow Area No. 2 -- 0.98 - - 0.67 0.20 1.38
Borrow Area No. 3 6.59 -- 3.12 -- 0.92 --
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FIGURE 27
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REMEDIAL ACTION PLAN
SAN LUIS OBISPO TANK FARM
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SAN LUIS OBISPO, CALIFORNIA

= 2 AVOCET
' . ENVIRONMENTAL, INC.

A.1-114

Chevron Tank Farm EIR




Appendix A: Project Description Information

VINHOJIMYD 'OdSIS0 SINT NS
OW3 NOHAIHD

04 036Vd3Hd

WHYH YNVL OdSIS0 SINT NYS
NY1d NOLLOV TWIO3n=Y

NY1d NOLLITOW3a
(2# NO) S HIOAH3S3Y

82 3HN9DI4

IWIS

I T
_.mmh_s_ ow

- NOISS3HdX3 30v4HNS NOBYYDOHOAH

Q3AOWEY HO 0IHSNONID 38 OL I6NLYId

O3HINDIH LON NOLLYIOIWSE
Q3HIND3E NOUVIGINIY
NOISS3HdX3 30v4HNS NOBYYDOHAAH

NOILONHLSNOD A8 Q3LIVANI
ONYLIM TYHI0FAFUVIS

W 1NIFLI3L0Hd
ONYLLIM TWHIOILALVIS

ANED ONY 5¥310 40 UWN — -

000

INMHALYA oF S0 NOLLYIOT ILYWKOHddY —— - - - ——

FONI  ——

TIEM DNHOLINOW HILYMONNOHD

&

anN3oal

—-ﬂ—Z—-:z

_ 3804510 GNY 3AOW3YH
21 'ON H3MOL

— wz_szw:wMe!HBn.k
: e 40 NOLLYONNO4 — Q

\ywu\x

muﬁﬁ_wom.—o&__

S HIOAH3S3H OL

3NN IO 3aNHD 04

WOHAS TWHILY

40 NOILYDOT .
ALYWIXOHY

SMIN P

S 350ds10 aNY 3n0naty K \ /
\NOLLYANNOS 313HONOD i
ST R .

WOLLOE JIFHNOD
TVYNIDIHO 350dX3 OL
ST0S Q3 LIVl ALYAYIXS

\STI3M ONIHOLINOW

,n///,.ﬂh._h_.wmxm NOGNvaY /
o N\ \ |

-
N

H k\\
) anowas (1

ONLLLIN ONY 30N34
ONLLSIXI 3AOW3H

ﬁ | J

m ‘ I il [11{1] ik | 3IAOWTH \\
| .A’ L R Y eoso1viva

= 3504510 ONY 3AOW3K

1
LE'ON H3MOL DNINILHDN ,
40 NOLLYONNOA

_ _
— - vamsovava’ L)1 /] 3504510 NY IAOWIH M
: _ 3INM3did 40 SNIVW3Y

| — i ( |

261'292'6 3 I _ {

SHZ'9BZ'ZN Q __ A
2D @U { ~ 710-30Nk0 Vg
| ] | |
A | iy
NOGNVEY -JHNLONHLS 1531 f I _ i

wwwﬁmmm Zﬂmw_ﬁon.xnrrx \ \
bl /.

| 3S0dSI0 ANY 3AOWIH
\ T8N 313HON0D

=] ss0usi0
| \\| ONY IAOW3Y
|| dOOH 733 |

X — 7

i b : 2 (woldAL) 3n0NEY
@ \ 3NIX3LO3D HO4 HONIHL — e —Gt!= FYNSOTING 3ALLOILOHd
Sz 5 HOHONY LONHLSNOD 3S0dSIA ANY IAOWNIH — s
ﬂ N ™. JON34 JHIM 03aHvYE — = 7
: M X 5 e TIVAM 313HONOD 40 XBX “
- W3HY MHOM 40 SLWM S3NIA30 T—— —— IN3LX3 ILYWIXOHDAY - St
3NN 8NYD ONY HYS1D ~ S S ||
5 / = e == 3S0dSI0 ONY SAONTH -4 )
S T — — —a— ———— —~ —3dOISNOIIFHINOD / \¢
= = = —— —1 5,
JOVId-NI NOONVEY ISIMEIHIO . — — —— €1 °'ONHIMOLDNINILHOM 40 NOLYANNOd — ==~
030X I INOWIH - INA WALV —i— * — -  — - — . —— e = =
e~ —~>— — 2 o S )

L0 Bt Gwod SPUCT DURSICS § ASRESIH LO0ZIZL § 100 [Mpuwey LOOZIZNALOTS LoMmu-uped ZLEINA

Chevron Tank Farm EIR

A.1-115



Appendix A: Project Description Information

(39v71d NI LO3LOH) e

- jmgmz_cn,tzo...o ,\
=7 —— T
YINHOAMYD '0dSIg0 SINT NYS il
e | T ;
OW3 NOHAZHD / =S ovenoo o /, P I f
HOS eyt / / / ’ w S3dIdONYLS )

DONIT "TYLNFHRNOHIAN

LADOAY §

WHYH YNVL OdSIE0 SINT NYS

NYId NOLLOV TVIJ3n3y 3SO4SIA ANY IAOWIH

3dIdONYLS

NYd NOLLITOW3a ., N
(2# NO) £ HIOAH3S3H \fk ..
62 3UNOI4 __ r
350dSI0 ONY IAOWIH
3NM3did 03504X3
ﬂ_ ~ FIUKILOID HOS HONIHL
3504SI0 ANY INOWIH HOHONY LONHLSNOD
v HONOHL 3UIHONOD - |
i ONIKOLINOW

NOOGNVEY

ELSW o8 ﬂ__u _ ﬂ \
I

%, 350dS10 ONY 3A0WSH
i FHNLINHLS

Q3HIND3Y LON NCLLYIOIN3Y 1531 39vd335

. |
NOISSIHAXT IIV4HNS NOTHYIOHIAH ISO0LSI0 ANY IAOWIH

NOILYONNOL
400H ONY H3LLND 3IFHONOD

Q3HINDIH NOUYIOINTH _H_ NOILYONNOL 400
NOISS3H)3 J0V4HNS NOBHYIORAAH QNY H3LLND 313HONOD
NOILDNELSNOD AB QILIVNI _H_ \V .__ _
ONYLEM YHIOIHELVIS — / l / i
VNN [ = \ - WNIDIHO 350dX3 OL
ONYILIM TYH303421¥1S TIVM HIOAHIS3H S108 G3LOVAINI ALYAVOX3
I1IHONCD @10 40 A
03AOW3Y HO O3HSMOW30 38 OL JWNIYEd  ———— 1NALXD UVWIXOHAdY & »
N4 ONY HYI10 40 LN — + —— & __ / i / W o
INMHILYM oF S0 NOLLYIOT ILVNIXOHEDY —— -« —— ~ / . U i Y \. n 2604510 ONY IAOWIH
# i 3S0dSI0 ONY INOWIY ~
HONOWL i
i 31IHONOO ONY INM3dld

3504510 ONY A0
HONIM ONY
NOUYONNOS 313HIN0D

NI ——
TI3A DNIHOLINOW HILYMONNOHD + | 1‘\ b / -
VUV SIHL NIHLM :
aN3oa ENH9 ANV UvE10 LN = : /;..f
2 / Md /
X L =—— = @F&

=, / NOILY20M SIHL LY
3NN YD ONY 1LND

3504510 ANV 3AOWIH
8 "ON H3IMOL BNINILHDN

(39%1d NI LO310Hd)

wsuzuwuc-u ] SPUCD) DG { sl L00ZIZL SL0BIR0 EPILY 100ZI21L0TS utiaD-uped ZLELLA

TI3M ONIHOLINOW : :
- - N NOLLYGNNO
| , eMd N N - : S
.. | . / . — —
4 H / — ) >~
[ i - 3NN 110 30NKD Via R
.f . _ \ - HONI-8 OINOONVEY 30 u/.
Wil l/ NOLLYOOT 3LVINIXOHddY i -
z | 3504810 ONY IAOWIY ) ,//[1\ T
H3LLND 400H HALIWIHId : \ S I— AN
%
. H04 NIVHG-NMOO 313HONOD 7 \ VIO HONIZ) GINOGNYEY AN
| i p 7 40 NOILYDO 3LYINIXOHddY - s
1 o
t / / YRS SN2

Chevron Tank Farm EIR

A.1-116



Appendix A: Project Description Information

ICRIVNG

VINHOSMYD 'OdSIS0 SINT NYS
OW3 NOHASHO

HOd O34vd3Hd

WHYE MNY.L OdSIS0 SINT NYS
Nvd NOLLOV TWId3n3d

NV1d DNIQYHD dvD
(2# NO) S HIOAY3S3Y

0€ 3dN9Id

"NOLWANOD NOLLONYHLASNOD-34d HI3HL

0L J3H0LS3H 38 TIVHS VIV DNIOVHD TvNId
FHL 3AISLN0 ONY Y3HY 8NY9 ANY Hv31D
IHL NIHLIM 038HNLSIa SONYLLIM DNLLSIX3

“9%G'0 NWHL H3LLY1d ON

ONY 'L NYHL H3d331S ON 38 TIVHS $3d01S
"SHNOLNGO TWHNLYN ‘T18ISS0d IN3LXT 3HL
OL "OINIW TIVHS DNIGYHD "HOLId H313WIH3d
3HL ONY HNOLNOD TOHLNOD 3HL NI3MI3E
AAYHD HNOLNOD TIVHS HOLOVHLNOD

"%G'0 NWHL SS31 HON "%z

NYHL H31¥3HD 38 LON TIVHS 34075 HOLUA
‘030IA0Hd SLNIOd TOHLINOD DNISN 3SHN0D
HILYM HOL JAHND FULNID HSNEaVYLS3
“LINIOdHDIH WOH4 HOLIO HSNEvLs3

b

‘S3LON

o

L
1334001 [}

Q3HINDIY LON NOILYIGINTY
NOISS3HSNE 30VAHNS NOBHYIOHOAH

O3HINDIH NOLVIOIWEY
NOISS34CXT DVIENS NOBUYIOUOAH

&=

HOLWDNELSHOD A Q3LIVdNI
ONVILIM TwH3034 / 3LVLS

I NIFLDTLOYA
ONYILIM TWH3O34 / 3LVLS

39014
GNHD ONY HY3TD JO Unn — - —

3NN TULLND

\

v

3ON34

ANIWNNOW AZAENS

TIAMNOLLINOOH / DNIHOLINOW DNILSIXT
ANMHSNHA ( 3340

HNOLNOD JIHIYHDOd0L — %81~

[ JELER]

34078 HSINI4 S
IAVHO HNOLNOD

-
-

~—

Al

P -y
HOLYdISSIa

25y
HaLla
anN3

\'/S_E FENE]

(L 310N 338)
254 HOLIQ H313WIH3d / /
\ NS o & H
STSEL AT 1A dH \
€-GH % 1-5d HOLIO LHY1S 2614826 3

Sr2'982' TN

(1 3L0ON 338)
164 HOLIO H313WIH3d

ADHIN3 I/V.

e

N

T~

*4002 'L ATAM O31¥A "IN 'va3 A8 030IAOHd SHNOLNOD DIHdYYD0d0L
E=R EEEEELE]

o B (ealon3as) ||
/ gawoisau3e |||
. OLSONYLEM |||

e

£-dy
HOLVdISSIa

L0 LE LR BupRin) OB © AovimRl LO0ZLEL GOWERG FPEuR 100ZIENAL0NIS WONRITFIDEG 2120 ER BURRONS

Chevron Tank Farm EIR

A.1-117



Appendix A: Project Description Information

VINSOSIMYD 'OdSIS0 SINT NYS
OW3 NOHAZHO

HOd O34vd3Hd

WHY MNY.L OdSIS0 SINT NYS
Nvd NOLLOY TWId3n3d

NV1d DNIQYHD dvD
(2# NO) L HIOAH3S3Y

+E 3HNSId
‘NOLLIGNOD
NOLLONHLSNOD-34d HISHL OL 3H0LS3H 38
TIVHS Y3V DNIOYHD TvNI4 SHL 3AISLN0 ONY Y3uY
SNED ANV H¥3TD 3HL NIHLM SONYLLIM DNUSIXT v

'%5'0 NYHL H3LLY T4 ON ONY ‘L NYHL
H3d33LS ON 38 TIVHS §34075 "SHNOLNOD TVHMLYN
‘T1ISSOd INTLXI IHL OL HOIWIN TIVHS DNIOVHD
'HOLJ H313WIH3d 3HL ONY HNOLNOD TOHLNGD

FHL NIIML3E 30VHD HNOLNOD TIVHS HOLOVHLNOGD '€

"%5°0 NYHL SST1 HON %2 NYHL H31V3HD

38 LON TIVHS 34078 HOUQ "030IAOHd SINIOd

TOHLNOD DNISN 3SHNOO H3LYM HO4 3AHND 3TUNID
HSMEVLS3 "LNIOJHDIH WOH4 HOLIO HSMAavLss ‘2

‘30%1d NI 03L0310Hd 38 TIVHS
3NN 8NED ANY HY312 FHL 3AISLNO SANYLLEIM TV b

‘S310N
ELe]

Pr— “

L
1334 091 1] ]

Q3HIND3H LON NOILYIOIWaH
NOISST4E 30V4HNS NOSHYDOHOA

Q3HINDIHE NOLVIOINAY
NOISS3HJXE 30V4HNS NOBHYDOHOAH

=)
L _ ]

HOLLONYLSNOD A Q3LOVdNI
ONYILIM TWH303d /7 3LVLS

I dNFLDILOHS
ONVILIM TWH303d /7 3LVLS

3DaI

SNED ONY BY371D 40 LIWN

ANAMELND — = —

el EE

LNIWNNOW ASAENS

TIEMNOLLINOOH / DNIHOLINOW DNILSIXT
ANMHSNHA / 3380

HNOLNOD JIHIYHDOdOL — %2t

aN3oa1

i

3NN 8NYD
ANV HY310

N

(30%1d NI LO310Hd)

|

TIAM DNIHOLINOW

=
= = = — guH
— — HOLVISSIa ),
S 30V1d-NIFLO310Hd ADHINT |
.f.f.:.. 3341 el
e NN )
\ ke T
\ \.\\ - %,,.
J_ N (€ & | i e A
| R _.n,.\

//N/ -
L2 & zns W

Y

(e310N 338)
3dO7S HSINI4
3avHD HNOLNOD

(2 3LON 338)
g-L4 HOLlla
HILINIE3d

eLH R LY

k=24 HOLIO
HILINIHYIL

T

03HOLS3H 38 —
OL SANY1LIM

_-Aﬂ

v iRy

i,

2’08} ‘AT 14 dH

HOLIQ 40 1HvYLS

1

(30¥1d NI LO3104d)
TIIM DNIHOLINOW
~ D
2-L4 HOLIa

41 4o0aN3

S
Tk

B

2
o

0S'EE}
'‘A9713 dH

s

"4002 'L ATAM O31¥A "ONI Va3 A8 030IANOHd SHNOLNOD JIHdYYD0d0L
:30N3Y3J3H

NACHE)

——

1) / / line \
_ \ e
- ,.,. \\
\ | | il
i | | _\ \
\ SHy ﬂ i
oijgseo s
| (S
=24 HOLIO A _
40 an3 V4

INM IO 3aNHD VI HONFE
JaNOaANVEY
NOILY20T ILYWIXOHddY

LR LD URL] DUpRG) dRs) £ s0MOSRH LODZLEL QEIWESR0 FPaue 100ZLENAL0S WOARID-ADRG 212 PR AURONS

Chevron Tank Farm EIR

A.1-118



Appendix A: Project Description Information

RTONG 9

VINHOJMYD 'OdSIS0 SINT NS
OW3 NOHAIHD

04 036Vd3dd

WYL YNV OdSIE0 SINT NYS
Nv1d NOLLOV TWIO3n3y

NOILO3S TVOIdAL
(2#N0) £ ANV S SHIOAH3S3Y

2E JHNDId FWIS F7011H3A
133408 o 0
WIS WINOZIHOH
1334091 08 0
HOOT4 3LIHONOD HOOT4 31THONOD 40
350dX3 OL SIHg3a aNY INILX3 ILYWIXOHddY
IVIHILYIN ONILSIX3 IAOWIY 62 3UNDI4 NO | TIV.L3a Q
Y NOLYLS
s.nu‘n‘m._..o_u+m 8._.-__0+w 8.o_n+h 3.6_D+D _uo._u_o+m S.D_D+v __ 00'00+E . on.o_o+N , S.£+_ , 00'00+0 , _unoﬁmb_vmm
o056 HON3HL HOHONY E
3d0O7S NO 3LIHONOD 32v4dns

o0eor] ONINIVWIH ANV ANNOYD DNILSIXI FX31309 st
m U INOWIH ANV 3SOdX3 - o |l Nl e - -
W_ 00°52 1+ — ‘ -_— H . ey Y 748
2 e — C \ \ WS Javdo onNusha  F
= ! Sel 5 NEN .

wen] —— L H3AVI13AVHD - OLNI 3l o

30VHD HSINI4 \ 40 IN3LX3 \ T4 IWHNLONHLS
00551} (25510 WLSY) ALISN3A WNINIXYIN \ HO4 MOYHOS SV 3SN st
o— INLYT3Y %06 1SV 1V OL ] | INH38 ONLLSIX3 -
LOYdNOD T1I4 IWHNLONYLS FLX3L0TD Lﬁ \__ \ 38 TYNIBIHO 40
NIJAOM-NON 'z0 2L
(5 310N 338) 62 3UNDI4 NO 2 TIv13a — NOLLYDOT ILYWIXOHddY
WNIQ3IN HLMOHD

(NIW) MOIHL LOOS-+

(W) NOLLYATT

LORLUZNEN S UOE S A0S LO0ZIZL DREEed PRy L00'ZL21HLONS Vst e 2121

Chevron Tank Farm EIR

A.1-119



n_G.dwg\12/18/07

0_1212.001_Reservoir_5_Sectior

V:\1212_Padre-Chevron_SLOTF\1212.001_Remedial_Design\02

Appendix A: Project Description Information

EXISTING GRADE CONCRETE ON SLOPE
(REMOVED)

12 oz. GEOTEXTILE LINER

—{\? SHELF FOR
ANCHOR TRENCH

BACKFILL TO ANCHOR GEOTEXTILE AND
COMPACT TO 90% RELATIVE MAXIMUM DENSITY
(PER ASTM D1557)

DETAIL 2
0 5 10 FEET

SCALE

GROWTH MEDIUM

r 1' (MIN.) STRUGTURAL FILL
' N
——————,,,eees e
* 1 GEOTEXTILE
TOP OF GRAVEL ELEV.

VARIES

RESERVOIR 5: 119.20

RESERVOIR 7: 123.50
i + 1
S S il __——— HIGH GROUNDWATER ELEV.

RESERVOIR 5: 117.70

2' (MIN.) i
| e e e e e e —~—— GRAVEL  RESERVOIR 7: 122.00
N TOP OF CONC. ELEV.
1.5 (MIN,) — RESERVOIR 5: 116.00
RESERVOIR 7: 116.50
EXISTING CONCRETE FIGURE 33
RESERVOIR BOTTOM
EXISTING SUBGRADE RESERVOIRS 5 AND 7 (OU#2)
TYPICAL CAP DETAILS
REMEDIAL ACTION PLAN
% SAN LUIS OBISPO TANK FARM
0 8 16 FEET
PREPARED FOR
SCALE CHEVRON EMC

SAN LUIS OBISPO, CALIFORNIA

— & AVOCET
r&.‘ ENVIRONMENTAL, INC.
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Appendix A

Report CD

_ 2 AVOCET
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Appendix D

Remedial Design Specifications
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Appendix E

Earth Materials Specifications
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Appendix A: Project Description Information

Table E.1
Earth Material Specifications
Chevron San Luis Obispo Tank Farm
San Luis Obispo, California

For Common Earth and For Gravel
Screen Size Structural ]..’oackﬁ]] (% Passing)
(%o Passing)

1" 100 - -
3/4" 75-100 100
1/2" 85-100 25-55
3/8" 68 - 95 22-45
#4 50-77 18 -25
#10 40 - 63 12 -20
#30 30-50 5-15
#10 15-35 0-10

#200 5-30 0-5

Note: Refer to Figures E-1 and E-2 for gradation curves.

& ". ENVIRONMENTAL, INC,

A.1-179 Chevron Tank Farm EIR
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APPENDIX F
QUANTITY CALCULATIONS

This appendix describes the basic assumptions and design parameters used to calculate the
earthwork volumes and geosynthetic quantities for each excavation and capping area within the
San Luis Obispo Tank Farm.

METHODOLOGY

Autodesk’s AutoCAD Civil 3D 2008 was used to perform the complex surface area and volume
calculations shown on the design drawings and throughout this report. AutoCAD Civil 3D uses
a series of contours, as provided by a surveying company, with elevations to generate a
Triangular Irregular Network (TIN) 3D surface. A TIN surface is the most common method of
interpolating elevation data. The points =
contained within the contours are ___.-———“', \
connected into triangles that are used to &
interpolate for intermediate contours, )
and to generate profiles and cross
sections. These triangles are made up
of TIN lines.

oe°

To create TIN lines, AutoCAD Civil
3D connects the surface points, in this
case contour vertices, that are closest
together. The elevation of any point in

the surface is defined by interpolating

the elevations of the vertices of the
triangles that the point lies within.

In AutoCAD Civil 3D, volumes are calculated using the Composite Method, which triangulates a
new surface based on points from two separate existing surfaces. This method uses the points
from both surfaces, as well as any location where the triangle edges between the two surfaces
cross. The new composite surface elevations are calculated based on the difference between the
elevations of the two surfaces, as shown below:

composite surface is created by combining TIN edges from top
and bottom surface

where TIN lines intersect, new TIN
lines are added to create composite

composite volumes are calculated by creating

plan view prismoidal segments from compesite TIN lines

TIN line added S i 8 TS
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Appendix F
Quantity Calculations

Chevron San Luis Obispo Tank Farm Page 2
San Luis Obispo, California December 18, 2007

The Composite Method is the most accurate method for determining earth volume between two
surfaces. The accuracy of the Composite Method is limited only by the accuracy of the two TIN
surfaces being compared.

SURFACES

Described below are the various surfaces that were generated in AutoCAD Civil 3D and
subsequently used in calculating the earthwork volumes for excavations and capping.

Existing Conditions Surface

In order to perform composite volume calculations, it is necessary to create an existing
conditions TIN surface. A topographic map, complete with contours assigned at 1-foot
elevations, in AutoCAD DWG format was supplied by EDA Design Professionals (EDA) in July
2007 and is representative of conditions at the site on March 2, 2007. Using the contours
contained within the topographic map and Autodesk’s AutoCAD Civil 3D, an existing
conditions TIN surface was created and named “Existing Surface 03022207”.

As-Built Reservoir Concrete Floor/Wall Surfaces

Since no historical as-built plans exist for any of the reservoirs, surfaces for Reservoirs 3, 5,
and 7 were generated using boring logs from wells and shallow soil borings within each reservoir
and cross section details presented in the San Luis Obispo and Stewart Tank Farm Fires report
(Prussing, et al., 1926).

Shallow soil borings R5-A through R5-E show concrete and wire debris in Reservoir 5 at
approximately 2 feet below ground surface (bgs), with a thickness of approximately 6 inches.
With an existing ground surface elevation in Reservoir 5 of around 117.5 to 118 feet, the
concrete floor is estimated to be at an elevation of 115.5 feet. The concrete floor and side wall
surface was generated using this elevation with a floor diameter of 215 feet and a wall slope of
1:1. According to the San Luis Obispo and Stewart Tank Farm Fires report (Prussing, et al.,
1926), the walls extended to an elevation of approximately 23 feet above the concrete floor.

Shallow soil borings R7-A and R7-B show concrete and wire debris in Reservoir 7 at
approximately 6 to 12 inches bgs, with a thickness of approximately 6 inches. The existing
ground surface elevation within Reservoir 7 is approximately 118 to 118.5 feet. However, the
ground elevation within Reservoir 7 has steadily increased over time with the rise and fall of
groundwater. The seepage structure boring logs indicate that the concrete floor elevation is
approximately 116.5 feet. The concrete floor and side wall surface was generated for
Reservoir 7 using an elevation of 116.5 feet, with a floor diameter of 215 feet and a wall slope of
1.5:1. According to the San Luis Obispo and Stewart Tank Farm Fires report (Prussing, et al.,
1926), the walls extended to an elevation of approximately 23 feet above the concrete floor.
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Chevron San Luis Obispo Tank Farm Page 3
San Luis Obispo, California December 18, 2007

Reservoir 3 Excavation Surface

An excavation surface was created for Reservoir 3. The remedial design for Reservoir 3 consists
of excavating approximately 2 feet of soil from within the entire reservoir. This excavation
surface was created by lowering the existing surface by 2 feet with a diameter of 300 feet and
center within the reservoir. The sides were then sloped at 2:1 until daylighting with the existing
grade.

Gravel Surfaces

The design for Reservoirs 3, 5, and 7 contain a layer of gravel installed at a specific thickness. A
separate top-of-gravel surface was created for each reservoir at an elevation of 133 feet for
Reservoir 3, 119.2 feet for Reservoir 5, and 123.5 feet for Reservoir 7. The bottom surface of
the gravel layer will be comprised of either an as-built concrete surface in Reservoirs 5 and 7 or
an excavation surface in Reservoir 3.

surface

finished ground
Final Grade Surface [

Final grade surfaces for the Northwest
Operations Area and Reservoirs 3, 4, 5,
and 7 were generated using final grade
contours as shown in the design |-
drawings and control lines such as '—-L” LA
ditches and daylight lines. The resulting fill

existing
|7 ground surface

surfaces are accurate 3D representations candition
of the design grade. [

cut
CALCULATIONS condition

Described below are the steps taken to generate the required earthwork volumes and
geosynthetic area calculations. A summary of the results of these calculations can be found in
Tables F.1 and F.2. Supporting AutoCAD Civil 3D surface and volume reports for the
Northwest Operations Area and Reservoir 3, 4, 5, and 7 can be found attached to this appendix.

Earthwork Volumes

Northwest Operations Area

The Northwest Operations Area consists of a 4- to 7-foot cap graded to drain into the existing
drainage channel along the east side of the Northwest Operations Area. The entire cap will
consist of suitable structural backfill material borrowed from other areas onsite or imported from
an offsite location. Two surfaces were used in AutoCAD Civil 3D to estimate the total fill
volume needed to establish the final design grade. The existing ground surface was used as a
base surface and the final grade surface was used as a comparative surface. The resulting
comparison of the two surfaces generates the total fill needed to establish the final grade. The
surfaces used in this calculation are shown graphically in Figure F-1.
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Chevron San Luis Obispo Tank Farm Page 4
San Luis Obispo, California December 18, 2007

Reservoirs 5 and 7

Reservoirs 5 and 7 consists of excavating down to the existing concrete floor, backfilling with
gravel to an elevation of 119.2 feet in Reservoir 5 and 123.5 feet in Reservoir 7, applying a
minimum 2-foot cap, and regrading the area to allow for proper drainage. Four surfaces for each
reservoir were used in AutoCAD Civil 3D to estimate the total cut, fill, and gravel volumes
needed to establish the final design grade. The existing surface was used as a base surface. The
reservoir as-built surfaces were then compared against the base surface to establish the amount of
soil excavated to reach the existing concrete floor in each reservoir. The top-of-gravel surface
consists of a flat surface at an elevation of 119.2 feet for Reservoir 5 and 123.5 feet for
Reservoir 7. These surfaces were compared with the reservoir as-built surfaces to establish the
volume of gravel needed.

To find the remaining cut-and-fill volumes needed to establish the final grade in each reservoir,
the final grade surfaces were compared against the existing surface. The resulting volumes from
this comparison do not take into consideration the gravel layers. The difference in the volume of
soil excavated to reach the concrete floor and the volume of gravel must be subtracted from the
final grade fill volume. This is best illustrated in Figure F-2.

The final grade fill volumes calculated above include all common earth backfill and a 1-foot-
thick layer of topsoil, as specified in the design drawings. The topsoil volume is calculated by
multiplying the entire total grading area by a 1-foot thickness.

Reservoir 4 and Flower Mound Borrow Area

Reservoir 4 and the Flower Mound Borrow Area consists of regrading the area to provide an
adequate rough grade of the Santa Fe Road extension and corresponding Collector Loop while
providing a minimum 4-foot cap of clean soil above the Reservoir 4 floor. All roads and the
Reservoir 4 cap will consist entirely of suitable structural backfill material. Two surfaces were
used in AutoCAD Civil 3D to estimate the cut-and-fill volumes needed to establish the final
grade of this area. The existing surface was used as a base surface while the final grade surface
was used as a comparative surface. The resulting comparison of the two surfaces generates the
total fill needed to establish the final grade. The surfaces used in this calculation are shown
graphically in Figure F-3.

Borrow Area 2 Grade Restoration

Borrow Area 2 is located just south of Tank Farm Road on the eastern portion of the site. This
borrow area will be used as a source of topsoil for various areas of the site. When borrow is
complete the grade in this area will be restored to provide adequate drainage and to support
future site development. Two surfaces were used in AutoCAD Civil 3D to estimate the cut-and-
fill volumes needed to establish the final grade of this area. The existing surface was used as a
base surface, while the final grade surface was used as a comparative surface. The resulting
comparison of the two surfaces generates the total fill needed to establish the final grade. The
surfaces used in this calculation are shown graphically in Figure F-4.
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Chevron San Luis Obispo Tank Farm Page 5
San Luis Obispo, California December 18, 2007
North Marsh Area

The North Marsh Area consists of excavating to a depth of 3.5 feet, as shown in the design
drawings. The volume of soil excavated is calculated by multiplying the total grading area by a
3.5-foot thickness. The topsoil volume is calculated by multiplying the total grading area by a
1-foot thickness. The remaining volume to bring the excavation back to the original grade will
be made up of common earth backfill. Figure F-5 shows a typical cross section for this
calculation.

Reservoir 3

Reservoir 3 consists of excavating within Reservoir 3 to a depth of approximately 2 feet,
backfilling with gravel to a thickness of 1 foot, and backfilling the remaining with common earth
fill and a 1-foot thickness of topsoil. Three surfaces were used in AutoCAD Civil 3D to estimate
the volume of topsoil, gravel, and soil excavated. The existing surface was used as a base
surface. The Reservoir 3 excavation surface was compared in Civil 3D with the base surface to
estimate the amount of contaminated soil excavated from within Reservoir 3. The gravel surface
was compared with the excavation surface to estimate the volume of gravel needed to establish a
1-foot-thick layer. The topsoil volume is calculated by multiplying the excavation area by a
1-foot thickness. The common earth backfill volume is calculated by subtracting the gravel
volume and topsoil volume from the excavation volume. This will bring the excavation back to
the original grade. The surfaces used in this calculation are shown graphically in Figure F-6.

Remaining PPSH Areas

The remaining PPSH areas, as shown in Figure F-7, consist of excavating to a depth of 3 feet, as
shown in the design drawings. The volume of soil excavated in each area is calculated by
multiplying the grading area by a 3-foot thickness. The topsoil volume is calculated by
multiplying the grading area by a 1-foot thickness. The remaining volume to bring the
excavations back to their original grade will be made up of common earth backfill and can be
calculated by subtracting the topsoil volume from the excavation volume for each area.
Figure F-4 shows a typical cross section for these calculations.

Geosynthetic Areas

The design of the caps within the Northwest Operations Area and Reservoirs 3, 4, 5, and 7
require the installation of any number of geotextiles, geomembranes, and/or geogrids to achieve
the remedial objectives. The geosynthetic material areas were estimated using AutoCAD by
drawing the limit of each geosynthetic layer and performing an area command on that limit. The
results of these procedures are summarized in Table F.2.
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Table F.1
Summary of Earthwork Volumes
Chevron San Luis Obispo Tank Farm
San Luis Obispo, California

Appendix A: Project Description Information

Total Grading Cut Common Giavel Topsol Excess Common Earth
Area Area Earth Fill Cut Borrow Needed
(s o (@) il & (@) (@)
OU #1 - Northwest Operations Area
Final Grade | 280,300 | - | 53,400 | - | - | - 53,400
OU #2 - Reservoir §
Excavate to Existing Concrete Floor - 15,300 - - - - -
Gravel Layer - - - 20,100 - - -
Final Grade 340,239 38,800 12,500 - 12,600 26,300 -
OU #2 - Reservoir 7
Excavate to Existing Concrete Floor - 11,000 - . - - -
Gravel Layer - - - 39.000 - - -
Final Grade 295,939 32,800 24,500 - 11,000 8,300 -
OU #3 - Reservoir 4 and Flower Mound Borrow Area
Final Grade | 2,290,570 | 401,900 | 262,800 | - | - | 139,100 | -
Borrow Area 2
Final Grade | 527,389 | 4,850 | 57,900 | - | - | - | 53,050
OU #4 - North Marsh Area
Final Grade | 580,800 | 75,300 | 53,800 | - 21,500 | - 53,800
OU #4 - Reservoir 3
Excavate to a depth of 2 feet - 26,700 - - - - -
Gravel Layer - - - 10,500 - - -
Restore Existing Grade 300,161 - 5,100 - 11,100 - 5,100
OU #4 - Remaining PPSH Areas
Area 1 8,154 900 600 - 300 - 600
Area2 2,349 300 200 - 100 - 200
Area 3 2.830 300 200 - 100 - 200
Area 4 17,894 2,000 1,300 - 700 - 1.300
Area 5 32,911 3,700 2.500 - 1,200 - 2,500
Area 6 6,005 700 500 - 200 - 500
Area 7 9,588 1,100 700 - 400 - 700
Area 8 29,262 3,300 2,200 - 1,100 - 2,200
Area 9 9,096 1,000 700 - 300 - T00
Area 10 39,831 4,400 2,900 - 1,500 - 2,900
Area 1l 8,950 1,000 700 - 300 - 700
Area 12 90,003 10,000 6,700 - 3,300 - 6,700
Total Cut Volume: 635,350 cy
Total Contaminated Soil: 157,000 cy
Total Fill Volume: 489,200 cy
Total Topsoil Borrow Volume: 65,700 cy
Total Common Earth Borrow Volume: 10.850 cy

Notes:

(1) The North Marsh Area will be excavated to a depth of 3.5 feet and backfilled with clean soil to restore existing grade.
(2) All remaining PPSH areas will be excavated to a depth of 3 feet and backfilled with clean soil to restore existing grade.
(3) All soil removed from the North Marsh Area and the remaining PPSH Areas will be considered contaminated and disposed of.
(4) All soil removed from within Reservoirs 3, 5, and 7 will be considered contaminated and disposed of.
(5) All soil removed from berms surrounding Reservoirs 3, 5. and 7 is clean and can be used as fill material.
(6) Topsoil volumes are calculated by multiplying the affected grading area by 1 foot.
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Table F.2
Summary of Geosynthetic Quantities
Chevron San Luis Obispo Tank Farm
San Luis Obispo, California

Estimated Areas Geosynthetics
Area Grading Area | Work Area” Geatextle' | o conmicuibine Geogrid
(sD (s pss (sh) (sD
(sD)

Northwest Operations Area - 280,300 280,300 - -
Reservoir 5 54,100 453,190 54,100 - -
Reservoir 7 43,800 349 815 160,460 - -
Reservoir 4 2,290,570 2,290,570 342 886 - -
North Marsh Area 75,300 678,988 - - -
Reservoir 3 26,700 581,436 871,002 290,334 290,334
Remaining PPSH 28,700 155,860 = B T

Total 2,519,170 4,790,159 1,708,748 290,334 290,334

Notes:
(1) The work area includes all the area within the identified clear and grub line.
(2) Some of the work area for Remaining PPSH has already been accounted for in the work areas corresponding to
Reservoirs 5, 7, and 3.
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Supporting AutoCAD Civil 3D Surface and
Volume Reports
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Appendix A: Project Description Information

Avocet Environmental, Inc.
16 Technology Drive
Suite 154
Irvine, California 92618

Surface Report Client: Chevron
Project Name: V:\1212 Padre- Proiect
Chevron_SLOTF\1212.001_Remedial Design\Design Drawings\Design Calcs\NW- o

= - Description:

Operations-Volumes.dwg
Prepared by:

Report Date: 09/06/07 11:35:35 Tim Hunt

Linear Units: foot ||Area Units: squareFoot HVolume Units: cubicYard

Surface: Operations Area - Final Volume Surface - 07182007
Description: Northwest Operations Area final volume surface dated July 18, 2007.

Area 2D: 280300.6102031059 Area 3D: 281213.10760568734
Elevation Max: 7.643686504977 Elevation Min: -0.440320335244
Number of Points: 7774 Number of Triangles: 14919

Volume Surface: Operations Area - Final Volume Surface - 07182007

Description: Northwest Operations Area final volume surface dated July 18, 2007.
Volume Cut: Volume Fill: Volume Total:
0.000000000000 53390.077946314827 53390.077946314827

Compare Surface: Existing Surface - 03022007
Base Surface: Operations Area - Final Grade Surface - 07182007

Report generated by Autodesk LandXML Reporting 7.

A.1-201 Chevron Tank Farm EIR
file://C:\Users\thunt\AppData\Local\Temp\SurfaceReport - Avocet.xsl.html 9/6/2007
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Appendix A: Project Description Information

Avocet Environmental, Inc.
16 Technology Drive
Suite 154
Irvine, California 92618

Surface Report Client: Chevron
Project Name: V:\1212 Padre- Proiect
Chevron_SLOTF\1212.001 Remedial Design\Design Drawings\Design o

- Description:

Calcs\Reservoir 5 - Volumes.dwg

Report Date: 07/18/07 09:27:27 Prepared by:

Tim Hunt
Linear Units: foot ||Area Units: squareFoot ”Volume Units: cubicYard
Surface: Reservoir 5 - Contaminated Soil Excavation
Description: Excavation of soil within Reservoir 5 down to existing concrete floor.
Area 2D: 193934.54693402283 Area 3D: 203595.96187519847
Elevation Max: 19.825747861717 Elevation Min: -6.201991404459
Number of Points: 6488 Number of Triangles: 12360
Surface: Reservoir 5 - Finished Grade Volume
Description: Reservoir 5 - Remaining finished grade volume.
Area 2D: 340239.92701356544 Area 3D: 346534.70749656321
Elevation Max: 9.097660659431 Elevation Min: -15.107459418148
Number of Points: 29704 Number of Triangles: 58346
Surface: Reservoir 5 - Gravel Volume
Description: Gravel volume.
Area 2D: 148680.82907122048 Area 3D: 150408.79376728993
Elevation Max: 3.7 Elevation Min: 0.139497107859
Number of Points: 413 Number of Triangles: 722
Volume Surface: Reservoir 5 - Contaminated Soil Excavation
Description: Excavation of soil within Reservoir 5 down to existing concrete floor.
Volume Cut: Volume Fill: Volume Total: -
15341.869902708069 13927.03448266136 1414.835420046672
Compare Surface: Existing Topo - 03022007
Base Surface: Reservoir 5 - Concrete As Built
Volume Surface: Reservoir 5 - Finished Grade Volume
A.1-202 Chevron Tank Farm EIR

file://C:\Users\thunt\AppData\Local\Temp\SurfaceReport - Avocet.xsl.html 7/18/2007
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Description: Reservoir 5 - Remaining finished grade volume.
Volume Cut: Volume Fill:
38787.116487914849 29904.865120443148
Compare Surface: Existing Topo - 03022007

Base Surface: Reservoir 5 - Final Grade Surface

Volume Total: -
8882.251367471805

Volume Surface: Reservoir 5 - Gravel Volume
Description: Gravel volume.
Volume Cut: 0.  Volume Fill: 20122.687758696298

Compare Surface: Reservoir 5 - Concrete As Built
Base Surface: Reservoir 5 - Top of Gravel Surface

Volume Total: 20122.687758696298

Report generated by Autodesk LandXML Reporting 7.

A.1-203 Chevron Tank Farm EIR
file://C:\Users\thunt\AppData\Local\Temp\SurfaceReport - Avocet.xsl.html

7/18/2007
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Appendix A: Project Description Information

Avocet Environmental, Inc.
16 Technology Drive
Suite 154
Irvine, California 92618

Surface Report Client: Chevron
Project Name: V:\1212 Padre- Proiect
Chevron_SLOTF\1212.001 Remedial Design\Design Drawings\Design o

— . = = Description:
Calcs\Reservoir 7 - Volumes.dwg

. Mo Prepared by:
Report Date: 07/18/07 09:28:33 Tim Hunt
Linear Units: foot ||Area Units: squareFoot ”Volume Units: cubicYard
Surface: Reservoir 7 - Contaminated Soil Excavation
Description: Excavation of soil within Reservoir 7 down to concrete floor.
Area 2D: 198492 36974211686 Area 3D: 201665.83198307981
Elevation Max: 24.026949481708 Elevation Min: -9.65237145591
Number of Points: 10937 Number of Triangles: 21393
Surface: Reservoir 7 - Finished Grade Volume
Description: Reservoir 7 - Remaining finished grade volume.
Area 2D: 295938.71534802887 Area 3D: 309328.99476780836
Elevation Max: 15. Elevation Min: -17.03905516446
Number of Points: 59858 Number of Triangles: 118611
Surface: Reservoir 7 - Gravel Volume
Description: Reservoir 7 gravel volume.
Area 2D: 157788.20305195707 Area 3D: 161452.55784327319
Elevation Max: 7. Elevation Min: -0.979747951403
Number of Points: 342 Number of Triangles: 580
Volume Surface: Reservoir 7 - Contaminated Soil Excavation
Description: Excavation of soil within Reservoir 7 down to concrete floor.
Volume Cut: Volume Fill: Volume Total: -
10980.236190587395 4033.70990187313 6946.526288714176
Compare Surface: Existing Surface - 03022007
Base Surface: Reservoir 7 - Concrete Surface 07182007
Volume Surface: Reservoir 7 - Finished Grade Volume
A.1-204 Chevron Tank Farm EIR

file://C:\Users\thunt\AppData\Local\Temp\SurfaceReport - Avocet.xsl.html 7/18/2007
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Description: Reservoir 7 - Remaining finished grade volume.
Volume Cut: Volume Fill:
32770.103039365102 63465.075513084215
Compare Surface: Existing Surface - 03022007

Base Surface: Reservoir 7 - Final Grade 07182007

Volume Total:
30694.972473719103

Volume Surface: Reservoir 7 - Gravel Volume
Description: Reservoir 7 gravel volume.

Volume Cut: Volume Fill:
14.520043917126 39012.266571308595

Compare Surface: Reservoir 7 - Concrete Surface 07182007
Base Surface: Reservoir 7 - Gravel Surface 07182007

Volume Total:
389907.746527391464

Report generated by Autodesk LandXML Reporting 7.

A.1-205 Chevron Tank Farm EIR
file://C:\Users\thunt\AppData\Local\Temp\SurfaceReport - Avocet.xsl.html

7/18/2007
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Appendix A: Project Description Information

Avocet Environmental, Inc.
16 Technology Drive
Suite 154
Irvine, California 92618

Client:
Surface Report e
Project Name: V:\1212 Padre-Chevron_ SLOTF\1212.001_Remedial Design\Design Proiect
Drawings\Design Calcs\OU3 and Flower Mound Borrow - Final Grade Design 2 - 1o
Description:
121007.dwg
Report Date: 12/14/07 11:15:36 Frepared by:
) T Tim Hunt
ILinear Units: foot ||Area Units: squareFoot |[Volume Units: cubicYard

Surface: OU #3 FINAL FILL VOLUME SURFACE
Description: Description

Area 2D: 2290570.2877687206 Area 3D: 2323610.4813980283
Elevation Max: 13.884581311551 Elevation Min: -52.376578856082
Number of Points: 242238 Number of Triangles: 480633

Volume Surface: OU #3 FINAL FILL VOLUME SURFACE

Description: Description

Volume Cut: Volume Fill: Volume Total: -
401904.92586515227 262802.93513555586 139101.99072959385
Compare Surface: Existing Surface 032007

Base Surface: Final Fill Surface North 120407

Report generated by Autodesk LandXML Reporting 7.

A.1-206 Chevron Tank Farm EIR
file://S:\Projects\1212 Chevron Padre SLOTF\RemedialDesignReport\SupportingDocs\... 12/14/2007
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Avocet Environmental, Inc.
16 Technology Drive
Suite 154
Irvine, California 92618

Client:
Surface Report e
Project Name: V:\1212 Padre-Chevron_ SLOTF\1212.001_Remedial Design\Design Proiect
Drawings\Design Calcs\OU3 and Flower Mound Borrow - Final Grade Design 2 - 1o
Description:
121007.dwg

. " Prepared by:
Report Date: 12/14/07 12:44:43 Tim Hunt

ILinear Units: foot ||Area Units: squareFoot |[Volume Units: cubicYard

Surface: Borrow Area #2 - Final Graded Volume - 121407
Description: Description

Area 2D: 527389.3115409232 Area 3D: 534753.59398073517
Elevation Max: 15.258557356178 Elevation Min: -8.

Number of Points: 53920 Number of Triangles: 106334

VYolume Surface: Borrow Area #2 - Final Graded Volume - 121407

Description: Description

Volume Cut: Volume Fill: Volume Total:
4850.671000244099 57892.249402369685 53041.578402125393
Compare Surface: Existing Surface 032007

Base Surface: Final Fill Surface South 121007

Report generated by Autodesk LandXML Reporting 7.

A.1-207 Chevron Tank Farm EIR
file://S:\Projects\1212 Chevron Padre SLOTF\RemedialDesignReport\SupportingDocs\... 12/14/2007
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Avocet Environmental, Inc.
16 Technology Drive
Suite 154
Irvine, California 92618

Surface Report Client: Chevron
Project Name: V:\1212 Padre- Protect
Chevron_SLOTF\1212.001 Remedial Design\Design Drawings\Design 3 SR tilon'
Calcs\Reservoir 3 - Grade.dwg i
Report Date: 07/18/07 12:23:39 Erepared by:

Tim Hunt
‘Linear Units: foot "Area Units: squareFoot ”Volume Units: cubicYard ‘

Surface: Reservoir 3 - Contaminated Soil Excavation
Description: Excavation of contaminated soil within Reservoir 3 to a depth of approximately 2 feet.

Area 2D: 300161.88782019395 Area 3D: 301670.35370866081
Elevation Max: 0.128877593457 Elevation Min: -4.727263531242
Number of Points: 15086 Number of Triangles: 29482

Surface: Reservoir 3 - Gravel YVolume 07182007
Description: Gravel volume.

Area 2D: 285749.45825121191 Area 3D: 286106.3780675265
Elevation Max: 1. Elevation Min: -0.205007868991
Number of Points: 3140 Number of Triangles: 4857

Volume Surface: Reservoir 3 - Contaminated Soil Excavation

Description: Excavation of contaminated soil within Reservoir 3 to a depth of approximately 2 feet.
Volume Cut: Volume Fill: Volume Total: -

26692 .926345938169 0.406441170979 26692.519904767123

Compare Surface: Existing Surface 03022007

Base Surface: Reservoir 3 - Excavation Bottom 07182007

Volume Surface: Reservoir 3 - Gravel Volume 07182007
Description: Gravel volume.

Volume Cut: 0.08266511614 Volume Fill: 10536.768451121085 Volume Total: 10536.68578600494

Compare Surface: Reservoir 3 - Excavation Bottom 07182007
Base Surface: Reservoir 3 - Top of Gravel 07182007

Report generated by Autodesk LandXML Reporting 7.

A.1-208 Chevron Tank Farm EIR
file://C:\Users\thunt\AppData\Local\Temp\SurfaceReport - Avocet.xsl.html 7/18/2007
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Appendix A: Project Description Information

APPENDIX G
HYDROLOGY CALCULATIONS

This appendix describes the basic assumptions and design parameters used to size the drainage
channels for the estimated peak flows for each of the capping areas within the San Luis Obispo
Tank Farm.

In general terms, Avocet's approach to drainage-related calculations was as follows:

« Lay out a series of perimeter drains designed to collect the runoff from the
proposed covers and intercept runon where required.

» Select two or more design points on each channel and measure the drainage area
reporting to each.

« Estimate design flows for each design point using the Rational Method and a
100-year storm event.

» Select an appropriately sized channel section for each design flow using
Manning's Equation.

Each of these aspects of the design process is outlined in the following sections.

DESIGN METHODOLOGY

Drainage Control Channels
Drainage control channels for each of the capping areas were first laid out according to the final
grading plan and desired flow path. Design points were identified on the drainage channel in
order to delineate drainage areas.
Delineation of Drainage Areas
Drainage areas contributing flow to the proposed channels were delineated using the identified
design points, final grading plan, and existing topography. Areas contributing flow to a
particular channel included capped surfaces as well as the surrounding areas, if applicable.
Design Flows
Runoff from the various drainage areas was estimated using the Rational Method. The Rational
Method is based on the formula:

Q=CxixA
where:

0 = peak discharge in cubic feet per second (cfs)
(= runoff coefficient whose value depends on the characteristics of the drainage area

~AVOCET

l NVIRONMENTAL, INC.

A.1-210 ) 'Chevron Tank Farm EIR
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Appendix G
Hydrology Calculations

Chevron San Luis Obispo Tank Farm Page 2
San Luis Obispo, California December 18, 2007

i = rainfall intensity in inches per hour
A = drainage area in acres

The value of 7 used in the formula is based on site-specific precipitation data and the time of
concentration (#.). The 7. is defined as the time required for runoff from the most remote part of
the drainage area to reach the design point. The 7. consists of two parts:

« The time for overland flow to reach the drainage channel.
* Channel flow time from the point of entry into the channel to the design point.

Because channel flow is much faster, the overland flow time is usually the major portion of .
Channel flow times can often be ignored if they are very small compared to overland flow times.
Overland flow time is a function of the length of the travel path (L), and the average slope ().
Overland flow times for each of the drainage subareas were estimated using a (' value of 0.2,
corresponding to a normal terrain with a slope of between 5 to 10 percent (California Department
of Transportation, 2003); the L and S values in Table G.1; and using the Kirpich equation for
overland flow (Viessman and Lewis, 1996).

t,=0.0078 x L*”" x §93%

The rainfall intensity is dependent on /.. If two or more areas drain into the same channel, the
higher /. value is used for calculating .

All channels are sized for a storm with a return period of 100 years. Accordingly, the 5-minute
100-year storm was used for the peak flow calculations.

Since short-duration precipitation data are not available for the Paso Robles area, the 5-minute
100-year storm intensity was calculated by applying the relevant storm ratio of 0.315 provided in
the Short Duration Rainfall Frequency Relations for California publication (Frederick and
Miller, 1979) to the 1-hour 100-year rainfall intensity value obtained from the National Oceanic
& Atmospheric Administration (NOAA) Atlas 2 rainfall duration curves. Based on these NOAA
curves, the 1-hour 100-year rainfall intensity for the Paso Robles is approximately 1.5 inches per
hour (in/hr). This intensity value was divided by the 0.315 to obtain the respective 5-minute
100-year rainfall intensity values. This translates to an i value of 4.76 in/hr for the 5-minute
storm.

The peak flows were estimated using the corresponding C, 4, and i values from the Rational
Method formula mentioned above.

Channel Sizing

This peak flow was then used to size the channel width and depth using Manning’s formula.

Q=(1.49xAx R x 5% I'n

_~AVOCET
A4 92§ ENVIRONMENTAL, INC.

A.1-211 ' Chevron Tank Farm EIR



Appendix A: Project Description Information

Appendix G
Hydrology Calculations
Chevron San Luis Obispo Tank Farm Page 3
San Luis Obispo, California December 18, 2007
where:

O = peak discharge in cfs

A = cross section of the channel in square feet
R = hydraulic radius = area/wetted perimeter
S = slope in feet per feet

n = Manning’s Roughness Coefficient

The length of the channel and the corresponding slope were obtained from the corresponding
final grading plan. Avocet assumed that all of the drainage control channels will have a shallow
“V” section. Furthermore, Avocet assumed that the channels would feature a rough concrete
lining. A Manning’s roughness coefficient (#) of 0.025 was used for most of the channels
classified under “bare earth, straight, uniform channel in fair condition” and 0.015. An » value
of 0.015 was used when the channel proposed was an unfinished concrete channel (U.S.
Department of Transportation, 2001). Since 4 and R are dependent on the width and depth, an
iterative approach was then used to size a channel to handle a particular Q. The width and depth
were varied until the required O was obtained.

NORTHWEST OPERATIONS AREA

Proposed Drainage Control Channels

The principal drainage control structure for the capped northwest operations area will be the
perimeter drain system shown in Figure G-1. The perimeter drain system will intercept runoff
from the capped surface. Since the cap is raised over the existing ground surface, no runon is
anticipated to enter the perimeter drain.

For drainage calculation purposes, the capped area was divided into ten drainage subareas,
Subareas A through J. The locations of Subareas A through J are shown in Figure G-1. The
boundaries of the subareas were selected based on topography and the locations of the design
points on the proposed drainage channels. The areas occupied by the drainage subareas are
summarized in Table G.1.

The perimeter drain system will consist of several segments:

+ northwestern corner (NW-1) to intercept runoff from Subarea A

» northern side (NW-2) to intercept runoff from Subarea B

+ north-northeastern side (NW-3) to intercept runoff from Subareas B and C
» eastern side (NW-4) to intercept runoff from Subarea D

+ southeastern corner (NW-5) to intercept runoff from Subarea E

+ southern side (NW-6) to intercept runoff from Subarea F

« southwestern corner (NW-7) to intercept runoff from Subarea G

» west-northwestern side (NW-8) to intercept runoff from Subarea H

_~AVOCET

f‘a\i_.&é« ENVIRONMENTAL, INC.

A.1-212 Chevron Tank Farm EIR
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Appendix G
Hydrology Calculations

Chevron San Luis Obispo Tank Farm Page 4
San Luis Obispo, California December 18, 2007

« western side (NW-9) to intercept runoff from Subarea I

» west-southwestern side (NW-10) to intercept runoff from Subarea J

* Drain NW-11 to handle the combined flows from Subareas A and H

* Drain NW-12 to handle the combined flows from Subareas B, C, and D
* Drain NW-13 to handle the combined flows from Subareas E and F

« Drain NW-14 to handle the combined flows from Subareas G, I, and J

Drains NW-12 and NW-13 will discharge into the adjoining drainage channel. Drains NW-11
and NW-14 will discharge into the adjoining property to the west.

Design Flows

The areas and times of concentration corresponding to the drainage subareas are summarized in
Table G.1. The overland flow times, summarized in Table G.1, range from 1.94 minutes for
Subarea F to 4.41 minutes for Subareas B and C. Based on the calculated times of concentration,
all of the channels were designed for estimated peak flows using a 5-min 100-year storm
intensity value. The proposed widths and depths of the channels are summarized in Table G.2,
along with a summary of the calculations.

DRAINAGE FOR RESERVOIR 5§

Proposed Drainage Control Channels

The principal drainage control structure for capped Reservoir 5 will be the perimeter drain
system shown in Figure G-2. The perimeter drain system will essentially be provided along the
right half of the circular reservoir and will intercept runoff from the capped surface and runoff
from adjoining areas with higher elevations.

For drainage calculation purposes, the capped area was divided into two drainage subareas,
Subareas A and B, as shown in Figure G-2. The boundaries of the subareas were selected based
on topography and the locations of the design points on the proposed drainage channels. The
areas occupied by the two drainage subareas are summarized in Table G.1.

The perimeter drain system will consist of two segments along the:

* north-northeastern quadrant (R5-1) to intercept runoff from Subarea A
» south-southeastern quadrant (R5-2) to intercept runoff from Subarea B

Drain R5-1 will discharge into the adjoining natural drainage channel along the northwestern
corner via an energy dissipator. R5-2 will discharge into the adjoining natural drainage channel
along the southwest corner via an energy dissipator.

_~AVOCET

e
[ —

A.1-213 Chevron Tank Farm EIR

..Aé‘bs ENVIRONMENTAL, INC.
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Chevron San Luis Obispo Tank Farm Page 5
San Luis Obispo, California December 18, 2007

Design Flows

The areas and time of concentration corresponding to the drainage subareas are summarized in
Table G.1. The overland flow times, summarized in Table G.1, range from 2.5 minutes for
Subarea B to 4.6 minutes for Subarea A. Based on the calculated times of concentration, both
channels were designed for estimated peak flows using a 5-min 100-year storm intensity value.
The proposed widths and depths of the three channels are summarized in Table G.2, along with a
summary of the calculations.

DRAINAGE FOR RESERVOIR 7

Proposed Drainage Control Channels

The principal drainage control structure for capped Reservoir 7 will be the perimeter drain
system shown in Figure G-3. The perimeter drain system will essentially be provided along two-
thirds of the circular reservoir and will intercept runoff from the capped surface and runoff from
adjoining areas with higher elevations.

For drainage calculation purposes, the capped area was divided into two drainage subareas,
Subareas A and B, as shown in Figure G-3. The boundaries of the subareas were selected based
on topography and the locations of the design points on the proposed drainage channels. The
areas occupied by the two drainage subareas are summarized in Table G.1.

The perimeter drain system will consist of two segments:

« drain along the northern third (R7-1) to intercept runoff from Subarea A
* drain along the eastern third (R7-2) to intercept runoff from Subarea B

Drain R7-1 will discharge into the adjoining natural drainage channel along the western side via
an energy dissipator. R7-2 will discharge into the adjoining natural drainage channel along the
southern side via an energy dissipator.

Design Flows

The areas and time of concentration corresponding to the drainage subareas are summarized in
Table G.1. The overland flow times, summarized in Table G.1, range from 1.8 minutes for
Subarea B to 2.4 minutes for Subarea A. Based on the calculated times of concentration, both
channels were designed for estimated peak flows using a 5-min 100-year storm intensity value.
The proposed widths and depths of the three channels are summarized in Table G.2, along with a
summary of the calculations.

_~AVOCET

8 ENVIRONMENTAL, INC.
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Chevron San Luis Obispo Tank Farm Page 6
San Luis Obispo, California December 18, 2007

DRAINAGE FOR OU#3 AND FLOWER MOUND BORROW AREA

Proposed Drainage Control Channels

The principal drainage control structure for this area will be the drain system adjoining the
proposed roads shown in Figure G-4. The drain system will intercept runoff from the capped
surface and some runon from an elevated area to the northwest of the regraded area.

For drainage calculation purposes, the graded area was divided into 12 drainage subareas,
Subareas A through L. The locations of Subareas A through L are shown in Figure G-4. The
boundaries of the subareas were selected based on topography and the locations of the design
points on the proposed drainage channels. In essence, each subarea drains to one of the design
points. However, some design points receive runoff from two or more drainage subareas. The
areas occupied by the 12 drainage subareas are summarized in Table G.1.

The drain system will consist of several segments:

* Drain ED-1 to intercept runoff from Subarea A

* Drain ED-2 to intercept runoff from Subarea B

* Drain ED-3 to intercept runoff from Subarea C

* Drain ED-4 to handle combined flow from Subareas A, B, C, and D

* Drain ED-5 to intercept flow from Subarea E

* Drain ED-6 to handle combined flow from Subareas A, B, C, D, E, and F
* Drain ED-7 to intercept flow from Subarea G

« Drain ED-8 to intercept flow from Subarea H

* Drain ED-9 to intercept flow from Subarea L

« Drain ED-10 to handle combined flows from Subareas I and L

* Drain ED-11 to handle combined flows from Subareas A, B, C, D, E, F, and J
* Drain ED-12 to handle combined flows from Subareas G, H, and K

Drains ED-1, ED-2, and ED-3 will combine to drain into ED-4. Drains ED-4 and ED-5 will
discharge into Drain ED-6, which will flow along the northern edge of Tank Farm Road and
discharge into Drain ED-11. Drains ED-7 and ED-8 will combine to discharge into Drain
ED-12. Drain ED-9 will merge into Drain ED-10. Drains ED-10, ED-11, and ED-12 will all
flow into a small basin prior to overflowing into the adjoining wetland areas (Figure G-4). The
basin has been provided to reduce the flow velocity and help settle out any possible suspended
sediment.

Design Flows

The areas and time of concentration corresponding to the drainage subareas are summarized in
Table G.1. The overland flow times, summarized in Table G.1, range from 1.9 minutes for
Subarea I to 11.2 minutes. Based on the calculated times of concentration, all of the channels
were designed using a 5-min 100-year storm intensity value. In order to be conservative, the
time associated with the flow within the channels was ignored. The channels were designed for
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the estimated peak flows. The proposed widths and depths of the channels are summarized in
Table G.2, along with a summary of the calculations.

Change in Hydrological Condition

As shown in Figure G-5, most of the runoff from OU#3 and the Flower Mound Borrow Area
(approximately 43.9 acres) flowed towards the west and discharged into the existing wetland
area. Based on the longest flow path and equations provided in the Waterway Management Plan,
Drainage Design Manual (County of San Luis Obispo, 2003), peak flows of approximately 54,
60, and 67 cubic feet per second (cfs) were estimated for 25-year, 50-year, and 100-year storm
events, respectively. Peak flow rates were also estimated for the proposed grading. Based on the
longest flow path shown in Figure G-5, peak flows of approximately 42, 45, and 51 cfs were
estimated for 25-year, 50-year and 100-year storm events, respectively (Tables G.3 and G.4).
Hence, the proposed grading of this area causes a reduction in peak flows entering the wetland
area to the west. The reduced flows are due to the longer flow path and time of concentration.

DRAINAGE FOR BORROW AREA NO. 2

Proposed Drainage Control Channels

The principal drainage control structure for Borrow Area No. 2, will be the drain system shown
in Figure G-6. The drain system will intercept runoff from the graded surface and some runon
from the southern half of Tank Farm Road.

For drainage calculation purposes, the graded area was divided into seven drainage subareas,
Subareas A through G. The locations of Subareas A through G are shown in Figure G-6. The
boundaries of the subareas were selected based on topography and the locations of the design
points on the proposed drainage channels. In essence, each subarea drains to one of the design
points. However, some design points receive runoff from two or more drainage subareas. The
areas occupied by the seven drainage subareas are summarized in Table G.1.

The drain system will consist of several segments:

+ Drain BA-1 to intercept runoff from Subarea A

+ Drain BA-2 to intercept runoff from Subarea B

* Drain BA-3 to handle combined flows from Subareas B and C

* Drain BA-4 to intercept flow from Subarea D

* Drain BA-5 to intercept flow from Subarea E

* Drain BA-6 to handle combined flow from Subareas B, C, and D
* Drain BA-7 to intercept flow from Subarea F

* Drain BA-8 to handle combined flow from Subareas F and G

Drains BA-1 and BA-5 will intercept runoff from their corresponding subareas and discharge
into adjoining natural channels. Drains BA-2, BA-3, and BA-4 will combine to drain into BA-6,
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which will discharge into an existing natural channel to the south. Drain BA-7 will merge into
BA-8, which will also discharge into an existing natural channel to the south.

Design Flows

The areas and time of concentration corresponding to the drainage subareas are summarized in
Table G.1. The overland flow times, summarized in Table G.1, range from 0.2 minute for
Subarea I to 2.2 minutes. Based on the calculated times of concentration, all of the channels
were designed using a 5-min 100-year storm intensity value. In order to be conservative, the
time associated with the flow within the channels was ignored. The channels were designed for
the estimated peak flows. The proposed widths and depths of the channels are summarized in
Table G.2, along with a summary of the calculations.

Change in Hydrological Condition

In its existing condition, runoff from Borrow Area No. 2 formed localized pools of water along
the eastern half, whereas runoff from the western half flowed in the southwestern direction into a
pool along the southern boundary. Since there is a berm along the southern boundary of the
property, runoff never enters into the adjoining East Fork of the San Luis Obispo Creek. Based
on the proposed grading plan, most of the eastern half of this area will drain into the Creek
through Ditches BA-6 and BA-8 (Figure G-6). Although this area is not very large (2.9 acres),
the combined peak flows from both ditches resulting from 25-year, 50-year, and 100-year storm
events are estimated to be approximately 4.1, 4.7, and 5.1 cfs, respectively (Tables G.3 and G.4).
These flows are considered insignificant in comparison to the capacity of the existing creek.

OFFSITE RUNON

Runon from the offsite area to the west of the Northwest Operations Area will flow into the
drainage channel along the southern edge of the capped Northwest Operations Area.
Approximately 34 acres of cultivated land to the west of the Northwest Operations Area would
contribute flow to the onsite channel. Due to presence of an access road, this flow would be
directed into the onsite channel via culvert pipes.

Design Flows

The areas and time of concentration corresponding to the offsite area is summarized in
Table G.1. The overland flow time was calculated to be approximately 29 minutes.
Accordingly, a 30-min 100-year storm intensity value was used. This was obtained using the
same method described above but using a ratio of 0.729. To handle the peak runon flow, two
18-inch-diameter storm drains will be provided to direct the runon into the drainage channel. A
summary of the calculations is provided in Table G.2
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FLOOD YOLUME ANALYSIS

As discussed in Section 2.2 of the report, the Northwest Operations Area portion of the site is
within the 100-year flood plain of Tank Farm Creek. The floodplain contour in this area is
assumed to be 122 feet above mean sea level (amsl), as shown in Figure G-7). Since the lowest
ground elevation in this area is approximately 120 feet amsl, construction of the pad is
anticipated to locally remove approximately 12.4 acre-feet of flood storage capacity,
corresponding to about 2 feet of cap over 6.2 acres. This displaced volume is highlighted in
Figure G-7.

It is estimated, however, that further downstream (south of Tank Farm Road), there is some
storage capacity available. As shown in Figure G-7, there is a berm along the southwest corner
of the property. The top of this berm is at approximately 199 feet amsl. Although the floodplain
1s shown to encroach into this area within the property, it is obvious that the berms will prevent
that from occurring, thereby providing additional storage capacity within the property. This
additional storage capacity was estimated by calculating the volume between the 118 feet amsl
contour (1 foot below the top of the berm) and the existing ground, as shown in Figure G-7. This
translates to approximately 27.9 acre-feet of storage capacity available. Hence a sufficient
capacity is available to accommodate the displaced volume due to the cap in the Northwest
Operations Area.
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Table G.3
Hydrological Conditions in QU#3 and Flower Mound Area, and Borrow Area No. 2
Chevron San Luis Obispo Tank Farm
San Luis Obispo, California

Highest Lowest Elevation Maninuun i Of.
Flow i . . Slope Length | Average Slope | Concentration
Type of Flow Elevation Elevation Difference %
Path (feet MSL) | (feet MSL) (feet) @) &) ()
(feet) (minutes)

OU#3 and Flower Mound Borrow Area - Existing Condition

1 Sheet 219 200 19 300 0.063 1.82

2 Natural Channel 200 138 62 950 0.065 4.38

3 Natural channel 138 125 13 760 0.017 6.18
OU#3 and Flower Mound Borrow Area - Regraded Condition

1 Sheet 171 167.8 3.2 400 0.008 5.05

2 Ditch ED-3 167.8 160 7.8 490 0.016 2.92

3 Ditch ED-4 160 148 12 800 0.015 7.41

4 Ditch ED-6 148 140 8 1250 0.006 9.92

5 Ditch ED-11 140 125 15 1000 0.015 5.34
Borrow Area No. 2 - Subareas B & C

1 Sheet 149 147 2 130 0.015 1.65

2 Ditch BA-2 147 145.8 1.2 325 0.004 1.93

3 Ditch BA-3 145.8 143.2 2.6 280 0.009 2.59

4 Ditch BA-6 143.2 142 1.2 125 0.010 1.16
Borrow Area No. 2 - Subareas F & G

1 Sheet 151 147 4 25 0.160 0.19

2 Ditch BA-7 149 146 3 315 0.010 1.88

3 Ditch BA-8 146 142 4 380 0.011 3.52
Note:

Equations for time of concentration obtained from County of San Luis Obispo's "Waterway Management Plan,
Drainage Design Manual", Volume ITI, February 2003.
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SECTIONEIGHT

Appendix A: Project Description Information

Final Project Development Procedures — Construction

Table 8-3: Runoff Coefficients for Undeveloped Areas

No effective soil cover,
either rock or thin soil
mantle of negligible
infiltration capacity

Slow to take up water,
clay or shallow loam
soils of low infiltration
capacity, imperfectly or
poorly drained

Normal; well drained
light or medium
textured soils, sandy
loams, silt and silt
loams

Watershed Types
Extreme High __Normat--. Low
Relief 0.28-0.35 0.20-0.28 /7 0.14-020 0.08-0.14
Steep, rugged terrain Hilly, with average olling, with average Relatively flat land,
with average slopes slopes of 10 to 30% lopes of 5 to 10% with average slopes of
above 30% / 0to 5%
Soil Infiltration 012-0.16 0.08-0.12 0.06-0.08 0.04 - 0.06

High; deep sand or
other soil that takes up
water readily, very light
well drained soils

Vegetal Cover

0.12-0.16
No effective plant
cover, bare or very

0.08-0.12
Poor fo fair; clean
cultivation crops, or

0.06 - 0.08
Fair to good; about
50% of area in good

0.04-0.06
Good to excellent;
about 90% of drainage

sparse cover poor natural cover, grassland or woodland, | areain good
less than 20% of not more than 50% of | grassland, woodland or
drainage area over areain cultivated crops | equivalent cover
good cover
Surface Storage 0.10-0.12 0.08-0.10 0.06 - 0.08 0.04 - 0.06
Negligible surface Low; well defined Normal; considerable High; surface storage,
depression few and system of small surface depression high; drainage system
shallow; drainage- drainageways; no storage; lakes and not sharply defined;
ways steep and small, | ponds or marshes basin marshes large flood plain
no marshes storage or large
number of ponds or
marshes
Reference: Caltrans Highway Design Manual, Section 819.2, Figure 819.2A, November 1, 2001
Example Determination of Runoff Coefficient for a watershed:
Given: An undeveloped watershed consisting of: Solution:
1) rolling terrain with average slopes of 5%, Relief 0.14
2) clay type soils, Soil Infiltration 0.08
3) good grassland area, and Vegetal Cover 0.04

4) normal surface depressions.

Find: The runoff coefficient, C, for the above watershed

Surface Storage 0.06

C:

0.32

September 2002

Caltrans Storm Water Quality Handbooks
Project Planning and Design Guide

A.1-237
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SEGTIONEIGHT Final Project Development Procedures — Construction

Table 8-4: Runoff Coefficients for Developed Areas

Type of Drainage Area Runoff Coefficient

Business:

Downtown areas 0.70-0.95

Neighborhood areas 0.50-0.70
Residential:

Single-family areas 0.30-0.50

Multi-units, detached 0.40-0.60

Multi-units, attached 0.60-0.75
Suburban 0.25-0.40
Apartment dwelling areas 0.50-0.70
Industrial:

Light areas 0.50-0.80

Heavy areas 0.60-0.90
Parks, Cemeteries: 0.10-0.25
Playgrounds: 0.20-0.40
Railroad yard areas: 0.20-0.40
Unimproved areas: 0.10-0.30 ¢
Lawns: j

Sandy soil, flat, 2% 0.05-0.10

Sandy soil, average, 2-7% 0.10-0.15

Sandy soll, steep, 7% 0.15-0.20

Heavy soil, flat, 2% 0.13-0.17

Heavy soil, average, 2-7% I 0.18-025

“Heavy soil, steep, 7% ' 0.25-0.35

Streets:

Asphaltic 0.70-0.95

Concrete 0.80-0.95

Brick 0.70-0.85

Drives and walks 0.75-0.85
Roofs: 0.75-0.95
Reference: Caltrans Highway Design Manual, Section 819.2, Table 819.2B, November
1, 2001

8.1.9 Other Information

Include any other information that would explain the decisions or rationale behind the selection
and deployment of both permanent and Construction Site BMPs chosen by the designer.
Examples include the designer’s estimated staging of the project and estimated time of year for
those stages; any scheduling modifications included in the Order of Work specifications that
were included to enhance water pollution control; and any specific BMP deployments that are
considered to be critical to the success of the contractor's SWPPP/WPCP. The designer should
verify that all requirements listed herein would be reflective of the contract special provisions.

Other Plans/Permits: Other agencies may have issued permits or have plan requirements for
the construction of the project or imposed certain conditions. If so, a written description of the
permit conditions and a copy of the permit must be provided for inclusion in an appendix to the
SWPPP. For example, hazardous materials must be handled in accordance with specific laws
and regulations and disposed of properly. If during the preparation of the PS&E, it is known that
special permits for hazardous waste disposal are required, a written explanation must be provided

F
* Caltrans Storm Water Quality Handbooks 8-8
Project Planning and Design Guide
September 2002 April 2003 Printing

A.1-238 Chevron Tank Farm EIR



Appendix A: Project Description Information

A.1-239 Chevron Tank Farm EIR



Appendix A: Project Description Information

Table 3-4. Values of Manning's Coefficient (n) for Channels and Pipes””.

Conduit Material | Manning's n*
Closed Conduits

Asbestos-cement pipe 0.011 0.015
Brick 0.013-0.017

Cast iron pipe
Cement-lined and seal coated 0.011-0.015
Concrete (monolithic) 0.012-0.014
Concrete pipe 0.011-0.015

Corrugated-metal pipe - 13 mm by 64 mm (%% inch by 2 %z inch) corrugations

Plain 0.022 - 0.026
Paved invert 0.018 - 0.022
Spun asphalt lines 0.011-0.015
Plastic pipe (smooth) 0.011-0.015
Vitrified clay {
Pipes 0.011-0.015
Liner plates 0.013-0.017
Open Channels
Lined channels
Asphalt 0.013 - 0.017
Brick 0.012-0.018
Concrete ( 0.011-0.020 )
Rubble or riprap 0.020-0.035
Vegetal 0.030 - 0.400

Excavated or dredged

Earth, straight and uniform

Earth, winding, fairly uniform 0.025 - 0.040
Rock 0.030 - 0.045
Unmaintained 0.050 - 0.140

Natural channels (minor streams, top width at flood stage <30 m (100 ft))

Fairly regular section

0.030 - 0.070

Irregular section with pools

0.040 - 0.100

and channels.

*Lower values are usually for well-constructed and maintained (smoother) pipes

A.1-240
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‘ Publication No. FHWA-NHI-01-021
V August 2001

U.S. Department
of Transportation

Federal Highway
Administration

Hydraulic Engineering Circular No. 22, Second Edition

URBAN DRAINAGE
DESIGN MANUAL

NATIONAL HIGHWAY INSTITUTE

Training Solutions for Transportation Excellence
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Reprinced from Preprint Volume: Third Conferencs
on Hydromateorology. August 20-24, 1979, Bogetas,
Colombis. Fublished by the Amsrican
Hetemorological Scciety, Boatom, Hass.

SHORT DURATION RAINFALL FREQUENCY RELATIONS FOR CALIFORNIA

Ralph H. Frederick and John F. Miller

Office of Hydrology
National Weather Service, NOAA
Silver Spring, Maryland

The need for precipitation=frequency values
for durations under 1 hour has increased greatly
during the recent past. Drainage design for
shopping center parking lots, cattle feed lots,
storm sewer systems for urban developments, and
other small drainage areas with cheir short peri-
ods of concentration require precipitation-fre-
quency values for these durations. To partially
meet this need NOAA Technical Memorandum NWS
HYDRO-35, "Five- to 60-Minute Precipitation Fre-
quency for the Eastern and Central United States,"
[Frederick et al. 1977] was published. This pub=
lication, unlike its predecessors, defines the
geographic and frequency variation in short-dura-
tion rainfall over the relatively uncomplicated
terrain of the Eastern and Central United States.
Another common procedure is to develop ratios of
the short-duration value to l=hr (60-min) value
derived from more abundant data. This procedure
ig used in the 1l Westerm conterminous United
States where short-duration rainfall frequency
values are still obtainable only as fixed ratios
of the l-hr values from NOAA Atlas 2 [Miller et
al, 1973}. These ratios are based upon a nation-
wide average relationship developed from data
for 200 National Weather Service stations and do
not vary with region nor with return period,

For durations: from 1 to 24 hours, NOAA Atlas
2 incorporates elevational, geographical and fre-

Jquency differences in relations between the var-

ious durations. For durations less tham 1 hour,
there are few stations having N-min data extract-—
ed from their records. This has made a study of
such relations difficult, There is, however, one
data set that can be used to investigate such
relations. The Resources Agency, Department of
Water Resources of California, has abstracted
annual maximum values for short (less than 1
hour) duration rainfall from recording raingages
distributed throughout that State. These rain=-
gages are operated by a variety of federal,
state, and local organizations and private util-
ity companies. The data have been published in
“Rainfall Analysis for Drainage Design, Volume

1, Short-Duration Precipitation Frequency Data,"
Bulletin 195, Department of Water Resources State
of California [Goodridge 1976]. The data are
also available on magnetic tape.

The annual maximum amount for 5-, 10-, 15-,
30-, and 60-min durations were extracted for
each station in the data set which had at least
15 years of record. Only those years were used
where data were available for each of the 5 du-
rations. The data were used to form N-min (Nw5,
10, 15, 30) to 60-min ratios.

A.1-242

There were 250 such stations distributed
throughout the State. Elevations of these sta-
tions range from 30 feet below sea level to over
8,000 £t mean sea level. Figure 1 shows the geo-
graphical distribution of these stations. Staticns
at elevations above 4,000 ft are indicated by an
X. Although the stations are reasonably evenly
distributed, there is more concentration in the
San Francisco and Los Angeles metropolitan areas,
and a lack of data for the lee slopes of the
Sierra Nevada, Death Valley, and. Northeastern
Desert areas of eastern California.

California is a State with a wide diversity
of topographical and climatological regimes. Thus,
state-wide averaging was not considered to be the
best method., We, therefore, divided the State in-
to 14 reasonably meteorologically and topograph-
ically homogeneous regions, figure 2. One of the
defined regions, Death Valley and the northern
part of the Desert, could not be analyzed since
there were no recording raingage stations with
data for durations of less than 1 hour for 15 or
more years of record. The region east of che
crest of the Sierra Nevada was analyzed in less
detail than the remaining regions since there
were a total of only seven stations in this region
and the northern stations showed distinct differ-
ences from those south of approximately 39°N.
These two regions are indicated in figure 2 as
regions of no data and limited data, reapectively.
During the investigation comparison of station
ratios indicated the three regions along the
Sierras could be combined into one regiom, and
rhose of the coastal mountains south of San Fran-
cisco Bay could be combined into another region.
The preliminary boundaries are shown as dashed
lines on figure 2 and the final regional boundaries
by solid lines. Table 1 shows the number of sta-
tions (grouped by length of record) within each
of the final regions. The average record length
for the stations used was slightly over 25 years.
The longest average record lengths were in the
Central Valley, slightly over 30 years, North
Pacific Coast, nearly 30 years, and the Sierra
Nevada, slightly over 25 years. The shortest
average record lengths, just over 20 years, were
i{n the San Jacinto Basin and Southeast Desert.

The three regions with the most topographic
variations are the Sierra Nevada, North Pacific
Coast, and South Pacific Coast, Figure 3 shows
by 1,000~ft elevation bands the percentage of
stations for these three regions and for the
entire state, Although a majority of the stations
within these orographic regions are at the lower
elevacion, there is a reasonable percentage of

Chevron Tank Farm EIR
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Table 1.--Distribution of stations within each of the major geographic regions grouped by length

of record.
Length of
Record Total No.
Regionm (yrs) |15-19 20~24 25-29 30~34 35-39 40=44  45-49  >50 of Stations

Sierra Nevada 3 12 8 16 1 40
Central Valley 2 1 2 9 2 3 19
North Pacific Coast 3 1 4 7 1 16
South Pacific Coast 26 15 20 14 13 13 3 2 106
Lee of Ccastal Ranges [ 1 1 3 9
Southeast Desert 1 7 2 10
San Francisco Bay 13 9 5 3 1 2 i3
San Jacinto Basin 2 2 1 1 6
Other 1 3 3 4 11
Total 55 51 46 57 17 13 3 8 250

stations at the higher elevations. For example,
within the Sierra Nevada over 20% of the stations
are above 4,000 feet.

For each of the 250 stations having at
least 15 years of annual maximum 5- to 60-~min
amounts, frequency values were determined by

—LEE OF COASTAL

Pnonm
ACIFIC :
OAST %"
]
b4
o\ % RANGES
AR !
- ) T . !
» Q Tz
AN T\ F
FRANCI L G
BAvI\5, o
L7 Tl
~ L ANRNY
N\
. NO DATA
%
- ~
N %
A SOUTHEAST
Sty DESERT
%
-f H
d‘)'.

i
SAN JACINTO BASIN

Figure 2.--Major geographic regions in California
used to study short duration precip-
itation-frequency ratios.
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T

fitting the Fisher-Tippett Type 1 Distribution

to the series of annual maxima. The firting
method used was that developed by the late E.

J. Gumbel [1958]. All subsequent analysis was
done using ratios of 5=, 10—, 13-, and 30-min
values to the 60-min value determined by the
station-frequency analysis for return periods of
2, 5, 10, 25, 50, and 100 years. No attempt

has been made to draw isopluvials of the N-min
frequency values, We are instead seeking dimen-
sionless relations between the N-min and 60-min
values which can then be used in conjunction with
the l-hr (actually 60-min) values in NOAA Atlas 2,
Volume XI: California.

For each of the physiographic regions origi-
nally outlined, an average of the station N-min
to 60-min ratios for each duracion for each re-
turn period was computed. At the same time a
standard deviation (not shown) was computed to
have a check on the internal conmsistency of the
ratios within each region. This was done not
only with equal weight for each station, but also
with stations weighted by length of record. Re-
sults were so close between the weighted and un=
weighted values that it was concluded that no
differences were involved. The results presented
are for unweighted averages. Weighted standard
deviations are, of course, smaller because of
the apparently larger sample size.

The unweighted average ratios and standard
deviations were compared for each of the 12
regions originally selected for which values
could be determined. These comparisons showed

* that the three preliminary regions within the

69

Sierra Nevada and the three preliminary regions
of the South Pacific Coast had only negligible
differences for the four ratios and six recur-=
rence intervals considered. For this reason,
the three regions of the Sierra Nevada and the
three parts of the South Pacific Coast were each
combined, Figure 4 is a plot of the average S

Chevron Tank Farm EIR



% OF STATIONS

% OF STATIONS

80

40

<1 1-2 2-33-4 4-5 5-6 >6
ELEVATION (1000's of ft)

80

| 1
| 1 ' I

ific. Coast
" N=16 -

i NortH Pu"c
1
|
I
|

I
l
|
|
l
|
1
i
I
|
3

|
|
i ;
[ !
I I
| |
' !
I I
I !
I !
| |
1 I
I I
i l
I I

i
I
!
!
!
L
1
I
.
1

<1 1-22-33-44-55-6 >6
ELEVATION (1000's of ft)

Appendix A: Project Description Information

% OF STATIONS

= |
<1 1-22-33-44-55-6 >6
ELEVATION (1000's of ft)

80

. -

40

% OF STATIONS

e
OO 4

0 <] ]--2 2-33-4 4-55-6 >6
ELEVATION (1000's of ft)

Figure 3.--Distribution o station elevation by 1,000-ft bands in major orographic regions of

California and for all stations.
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-YR 5/60-MIN RATIO
100-YR 5/60-MIN RATIO

*SOUTH PACIFIC COAST

<500 1 500-700 ft i
278 .262 i
.330 .307 -263

.337

Figure 4.-- 5= to §0-min ratios for the 2- and
100-yr retuam periods jor major geo-
raphic regions of California. Values

for South Pacific Coast Region are

for stations at elevations >700 ft.

to 60-min ratio for the 2- and 100-yr recurrence
interval for the various regions. The lowest
ratios are in the orographic and coastal areas.
The highest ratios are in the Central Valley

and the Southeastern Desert. These higher ratios
are indicative of the more convective and short
iived nature of the precipitation in these latter
two regions.

In orographic and coastal regions, there 1is
a continued vertical air motion resulting from
topographic features that is relatively indepen—
dent of atmospheric process. In mountainous
regions during storm situations the prevailing
winds blow against the mountains causing a forced
ascent and vertical motion. In coastal regions,
the prevailing winds move from a relatively
frictionless surface to one with greater frictiom.
This results in a horizontal convergence and some
.vertical motion. This is combined, even in the
San Francisco Bay reglon, with ascent over coast-
al hills. These continued vertical motions in
the atmosphere tend to prolong the precipitation
and thus reduce the ratios between values for
short durations., In addition, in the coastal
regions and the Sierra Nevada the 5= and 60-min
values nearly always come from general cyclonic
storms during the colder portiom of the year.
In the Desert and Central Valley, im addition
to having precipitation values from the general
cyclonic storms during the cooler season, there
are convective showers and thunderstorms that
occur during the warmer months.

In precipitation~frequency studies it has

been hypothesized that as the duration decreases,
the N- to 60-min ratios are less dependent on

A.1-246
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elevation. The relation of N- to 60-min ratios

to elevation was examined by correlating the sta-
tion ratios with elevation within each region.
The result confirms this hypothesis. In a few
areas and for some return periods, the correla-
tion coefficients did reach values in the 0.30

to 0,50 range and in most cases there was & neg-
ative correlation, However, it was not stable
and not persistent. For example, in the prelim-
inary north Sierra Regionm at the 2-yr return
period correlations were -0.50 to -0.60. Corre~
lation fell off rapidly as the return period
increased, and at the 25-, 50, and 100«yr return
pericds the coefficlents were small with two pos—
itive and two negative ones. In the South Pacif-
ic Coastal Region, the correlations for the 5- to
60=min ratio with elevation varied between =0.31
for the 2-yr return period to 0,04 at the 100-yr
return period.

Another method of examining the variation
of ratios by elevation is ro group stations by
elevation bands. Figure 4 shows average 5= to
60-min ratios for the South Pacific Coastal
Region by such elevation bands. Examination of
these ratios shows a progression up the coastal
ranges, For the area below 500 feet the ratio
is 0.278. It decreases as one goes into the
pountains and is 0,262 for 500-700 ftr and 0.246
for the region above 700 ft. The ratio for all
stations within the South Pacific Coastal Region
for the 2-yr return period is 0.254 (not showmn
on fig. 4). When the data for the 100-yr recur—
rence interval is examined, however, one gees an
interruption in the progression of the 5- to 60-
min ratios the values being 0.330 (<500 ft) lower-—
ing to 0.307 (500-700 ft), then rising to 0.315
(>700 £t), and 0.394 (Desert), respectively, and
for the region as a whole it is 0.317. The low=
est ratio is now in the 500-700 £t elevation band.
Scatter plots and plotting of the ratios on maps
failed to reveal any factor which could produce
a significant improvement over the average ratio
shown.

Figure 5 shows the 30~ to 60-min ratios for
the 2- and 100-yr recurrence intervals. The geo-
graphic pattern is gimilar to that showm for the
S= to 60-min ratios. The lowest ratios again are
in the coastal and orographic regilons with the
highest ratios in the Central Valley and Desert
areas. Lf one again examines the ratios preced-
ing eastward across the southern California
coastal mountains, we see a decrease in ratios
from the lowest elevation band, stations near the
coast, into the lower foothills, .elevation band
500 to 700 feet, and onto the slopes of the San
Gabriel and San Bernardino Mountains and then an
increase into the desert areas. Although the
changes are consistent in both the 2- and 100=-yr
recurrence interval, the differences between the
ratios are small, The 30~ to 60-min ratio for
the entire South Pacific Coastal Region is 0.679
for the 2-yr return period and 0,731 for the
100-yr return period. None of the differences
petween similar regions, €.Be» the North Pacific
Coastal and the South Pacific Coastal Regionms,
are meaningful at the 2-yr recurrence intervals.
However, the differences between regions are
larger and are greater than one standard devia-
tion at the 100=yr return period.
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this point is reached. The important thing 1s

- - that the ratio increases for all. regions. Of the
2-YR 30/60-MIN RATIO 250 stations, only 18 had each of the 5-, 10-,
100-YR 30/60-MINRATIO 15-, and 30-min to 60-min ratios that decreased

with increasing return period. Forty other sta-
tions had one or more N-min ratio that decreased
with increasing return period. The other 192 sta-
tions had N-min to 60-min ratios that all increas-~
ed as the return period increased for all dura-
tions.

Another duration investigated in this atudy
was the 15-min period. Table 2 showas the 13- to
60-min ratios for the eight geographic regions
investigated. The same feature evident in the
data for the other durations is evident here.

The highest ratios are in the Central Valley and
the Southeast Desert with the Sam Jacinto Basin
being somewhat intermediate between those and the
orographic and coastal regions. The lowest ratios
are in the coastal areas with the Sierra Nevada
being just slightly higher. The ratios increase
with increasing return period.

*SOUTH PACIFIC COAST There are seven stations in the region to
<500 ft  500-700 Ft 710 the lee of the Sierra Nevada crest between 36°
495 688 804 30N and nearly 41°N, a distance of about 330
739 735 miles. The stations range in elevation from
approximately 3,800 feet to slightly over 6,500
feet. The four southern stations, which include

Figure 5.-- 30- to 60-min ratios for the i- and the lowest and highest elevations, have ratios
100-yr return periods fer major geo= 54 . _
graphic regions in California. Values ’ ! ! ! i [
for South Pacific Coast Region are ont O°
Tor stations at elevations >700 ft. gouthe=="

52 . o - -
The San Jacinto Basin in southern California Mg «o

is a relatively arid region. Moisture bearing / c."‘/

winds must enter from the south-southwest or .

south across the Coastal Plain or across the -50 -

barrier of the Santa Ana Mountains on the west
that averages approximacely 3,000 feet in ele-

vation. These sheltering effects are evident - \_\.a", B

when a comparison is made of ratios for stations '

in this basin with rarios from statioms on nearby

exposed coastal mountains. As expected, ratios
for the sheltered valley stations are higher.

They are slightly lower than the ratios for sta-

tions in the Central Valley. Ratios for this
basin are probably indicative of those that would
be found in other reasonably large sheltered val-
leys along mountain ranges. Valleys of more

limited extent and those with a direct £low of .

moisture bearing winds would not show this dif- . A

ference in 30~ to 60-min or 5- to 60-min ratios. A2 / e -

A . -1

10/60-MINUTE RATIO
i
i
|
|
1
z
o
>
b
b
>
w
L]

In the Eastern and Central United States,
the N-min to 60=-min ratios decrease with increas-
ing return pericds, i.e., 3= to 60-pin ratic at
the 100-yr return period was smaller than at the I /
2-yr return period. In the California sample, ¢
the reverse is true, For example, in the San 38
Francisco area the 5~ to 60-min ratio at the .
100-yr return period is 1162 of the same ratio X /
at the 2-yr return period. Figure 6 shows the / . .
variation of ratio of 10- to 60-min values with 36 2 g |.o 3550 100
return period for four of the regions of Cali-
fornia. The variation for the other regions RETURN PERIOD (yr}

40 -

and durations 1s similar: the ratio increases Pigure 6.--Variction of 10- to €0-min ratto with
as the recurrence interval increases. The return period for the South Pacific
inerease is not linear and has some tendency to Coastal, Sierra Nevada, Central Valley
become asymptotic at some point. The short and Southeast Desert Regions of Cali-
record does not permit any conclusions on when Formia.

T2
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of Califormia

Return Period

Region (yrs) 2 5 10 25 50 100 gﬁiinif
Sierra Nevada 485 .534 +354 .571 .581 .589 40
Central Valley +551 .598 .616 .632 .641 .648 19
North Pacific Coast 467 .514 2534 .554 .565 .574 .16
South Pacific Coast - >700 fc 461 .492 +305 «316 .522 .527 77
South Pacific Coast - 500-700 ft 481 .499 .507 .514 .518 .521 9
South Pacific Coast - <500 ft 495 «521 .331 « 541 .546 .550 20
South Pacific Coast —~ Entire Reg. 469 .498 .510 .521 +526 .531 106
Lee of Coastal Range 470 .529 +552 372 .583 +392 9
Southeast Desert .633 .653 .661 .668 .671 674 10
San Francisco Bay 481 .502 .512 .520 .525 .529 33
San Jacinto Basin + 504 +355 +575 .593 .603 1611 6
which are similar to those in the lee of the REFERENCES

coastal mountains. The three northern stations,
all north of 39°N, have ratios that are approx-
imately the same as those in the Southeastern
Desert. It is impossible, therefore, to draw
any conclusions. Lt will require considerably
more data or the ability to relate these varia-
tions to some other physiographical factor be-
fore reliable ratios can be used in the lee of
the Sierra Nevada.

It was the initial aim of this investigation
to develop meaningful relations that could be
extended by use jof index relations to other parts
of the west. Weé have been able to define varia-
tions between geographical regions in California.
The Central Valley, a wide flat agricultural
valley, is different from the Southeastern Desert
Region of California. These two reglons have
different 5- to 60-min, 10~ to 60-min, etc.,
ratios than the slopes of the Sierra Nevada or
the coastal mountains. It would be misleading
to take a limited sample of stations with short-
duration precipitation that are located primarily
on valley floors and to extend these ratios into
the surrounding mountainous regions. If the
(primary) interest, however, is in peak rates
of runoff use of valley ratios and thus concen-
trating precipitation into shorter time incre-
ments would produce a higher peak. This use of
ratios determined from valley floor stations
would then tend to be conservative. Investiga-
tions are continuing with the intent of develop-
ing a methodology which would permit the use of
a limited sample of stations to develop meaning~
ful geographic variations in the relations of
extreme short duration precipitation to l-hr
values.
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APPENDIX H
SETTLEMENT CALCULATIONS

This appendix describes the basic assumptions and methodology of estimating the settlement that
could occur in each of the capped areas within the San Luis Obispo Tank Farm.

METHODOLOGY

Reservoirs 3, 5, and 7 will be excavated and capped as indicated in the remedial design. The
depths of excavation and final grade after backfilling and compaction vary with each area. The
Northwest Operations Area and Reservoir 4 will not be excavated. However, both of these areas
will be capped, the Northwest Operations Area with a cap with an maximum thickness of 7 feet
and Reservoir 4 with a cap having a maximum thickness of 14 feet. Placement and compaction
of the capping soil over the existing soil could result in surcharge loads. This additional
surcharge could result in compaction and densification of the underlying soil, thereby causing
compression settlement. Any geotextile placed between the base soil and backfill soil could
experience tensile stresses and undergo elongation due to the settlement. Estimation of
settlement becomes necessary to ensure that the allowable tensile stress and strain in the
geotextile are not exceeded. It also helps ensure that excessive settlement does not occur,
especially if the capped area is to be developed in the future.

SETTLEMENT DUE TO PRIMARY COMPRESSION

The amount of settlement by primary compression may be estimated using the following, widely
used equation:

Se = C/(1+ep) x Hyx log {(P; + AP)/P;}
where:

Se = magnitude of settlement by primary compression (ft)
H, = mid-point thickness of existing soil (ft)

Ce = compression index

e, = initial void ratio of waste

P; = vertical stress before loading

AP = increment in stress after loading

The compression index () is often expressed as:
C. =(eg—ey)/(log P;—log Py
where:

e; = final void ratio of waste
P; = vertical stress after loading

_~AVOCET
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Appendix H
Settlement Calculations

Chevron San Luis Obispo Tank Farm Page 2
San Luis Obispo, California December 18, 2007

Initial void ratio is, in turn, often expressed in terms of porosity (7). Based on historical boring
logs, the soil in Reservoir 7 is silty clay, Reservoir 3 is a silty sand, and soil in the Northwest
Operations Area is sandy clay (CL) down to approximately 5 feet below ground surface.
Literature values of “n” for moderately compacted silty clays (CH), sandy clay (CL), and silty
sands (SM) are typically between 0.4 to 0.5 (Schroeder, 1994). Since the existing soil in all the
areas has been in place for several years, for the purpose of this calculation, Avocet has assumed
initial porosity values corresponding to moderately compacted soils in Reservoir 4 and well-
compacted soils in Reservoir 3 and the Northwest Operations Area. The final porosity values
were assumed to be slightly lower to account for the possible compaction. Table H.1
summarizes the values used in the settlement calculations.

Using the widely used formula:
e, = n/(1-n)

the corresponding value of ¢, and e; values were calculated. Assuming the weight of fill soil as
120 pounds per cubic foot (pcf), the proposed backfill depths were used to estimate
corresponding (. for each of the areas. This weight included additional weight due to moving
machinery and compaction equipment.

This value was substituted in the S, formula to estimate the settlement.

Northwest Operations Area

The Northwest Operations Area will not be excavated. A cap with a maximum thickness of
7 feet (average thickness of 5.5 feet) will be constructed over the existing ground after
demolition and clearing activities. A geotextile will be placed over the existing ground,
primarily as a separation layer. Using the above equation, assuming 5 feet of the existing soil
undergoing deformation, a maximum settlement of 6.5 inches is estimated for this capped area.

To calculate the deformation in the geotextile, the cross section with the highest backfill soil
depth and shortest span of affected liner was used. Assuming that the maximum settlement of
6.5 inches occurs at the point of maximum thickness (7 feet), the total deformation is estimated
to be approximately 0.007 inches with a negligible strain induced (Table H.2).

Reservoir 3

Reservoir 3 has a concrete bottom with existing soil up to 11 feet deep. During capping of
Reservoir 3, approximately 2 feet of soil will be excavated and backfilled with 1 foot of gravel
and ol foot of topsoil. A geotextile will be provided over the subgrade to act as a separation
layer between the existing base and overlying gravel layer. A geogrid will be provided midway
within the gravel layer. A geomembrane sandwiched between two geotextiles will be provided
between the common earth fill and gravel. Using the above equation, a maximum settlement of
4 inches is estimated for this capped area.

_~AVOCET
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To calculate the deformation in the geotextile, the cross section with the highest backfill soil
depth and shortest span of affected liner was used. Assuming that the maximum settlement of
4 inches occurs at the point of maximum thickness (3.5 feet), the total deformation is estimated
to be approximately 0.002 inch with a negligible strain induced (Table H.2).

Due to the importance of this cap, an additional strain was also calculated assuming that the
underlying soil settles by 2 feet (very conservative). Possible strain induced in the geosynthetics
due this 2 feet of settlement was also found to be negligible in comparison to the strength of the
different geosynthetic materials.

Reservoir 4

Reservoir 4 has a concrete bottom with existing soil up to 5 feet deep. Soil in Reservoir 4 will
not be excavated. A geotextile will be placed on the existing soil, followed by a cap with a
maximum height of 14 feet over the geotextile. Placement and compaction of the capping soil
may result in settlement of the underlying soil. Using the above equation, a maximum settlement
of 4.6 inches is estimated for this capped area.

To calculate the deformation in the geotextile, the cross section with the highest backfill soil
depth and shortest span of affected liner was used. Assuming that the maximum settlement of
4.6 inches occurs at the point of maximum thickness (14 feet), the total deformation is estimated
to be approximately 0.004 inch with a negligible strain induced (Table H.2).

Reservoir 5

Reservoir 5 has a concrete bottom. During capping, the reservoir will be excavated down to the
bottom. Approximately 4 feet of gravel will be provided over the concrete base, followed by a
maximum of 8 feet of structural fill. A geotextile will be placed between the gravel layer and the
structural fill. Since the reservoir has a concrete bottom and the gravel is not expected to
undergo any significant compaction, settlement in the gravel layer is not anticipated. Hence,
settlement calculations for Reservoir 5 have not been carried out.

Reservoir 7

Reservoir 7 also has a concrete bottom. During capping, the reservoir will be excavated down to
the bottom. Approximately 8 to 10 feet of gravel will be provided over the concrete base,
followed by a maximum of 10 feet of structural fill. A geotextile will be placed between the
gravel layer and the structural fill. Since the reservoir has a concrete bottom and the gravel is not
expected to undergo any significant compaction, settlement in the gravel layer is not anticipated.
Hence, settlement calculations for Reservoir 7 have not been carried out.
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APPENDIX I
GEOSYNTHETIC CALCULATIONS

This appendix describes the basic assumptions and methodology of estimating the tensile stresses
in the geotextiles due to settlement of the underlying soil, and the design calculations for
geotextile anchor trenches at all the capped areas within the San Luis Obispo Tank Farm.

METHODOLOGY

Tensile Stress in Geosynthetics

Tensile stresses in the geosynthetics are primarily due to their self weight on slopes, temperature
fluctuations, and settlement of the underlying soil. After ensuring that these stresses do not
exceed the allowable strength of the geosynthetic material, anchor trenches are designed to resist
these tensile stresses.

Since all the geosynthetic will be constructed over relatively flat surfaces (a maximum slope of
0.5 percent in Reservoir 3), stresses due to self weight will be negligible. Stresses due to
temperature fluctuations should also be minimal as long as they are covered immediately after
installation. The major stresses would primarily occur due to settlement of the underlying soil.

Estimation of settlement of the existing soil due to surcharge loads introduced during placement
and compaction of capping soil, and corresponding strain in the geosynthetic materials above,
have been calculated in Appendix H. Settlement of the underlying soil causes a strain in the
geosynthetic material, thereby introducing tensile stresses in it.

To calculate the tensile stress in the geosynthetic material, the Modulus (£) is first calculated
using the following formula, as provided in “Designing with Geosynthetics™:

E = T,jimare /Ultimate Strain
where:
Tuimare = Ultimate tensile force in geotextile (Ib/ft)

Typically, an intermediate point on the Tensile Stress versus Strain curve for a particular
geosynthetic is used to calculate £. However, lacking product-specific data, the ultimate stress
and strain values are used, which provides a more conservative £ value. The 7,uimare values for
an 8-ounce (0z) and 12-0z geotextile were obtained from the product specifications supplied by
Polyfelt, Inc. (Koerner, 1990). The 7,uimae value for 40-mil geomembrane was obtained from
the product specifications supplied by Polyflex, Inc. (Koerner, 1990) by multiplying the ultimate
stress by the thickness of the geomembrane.

The actual tensile stress developed in the geotextile due to settlement was then calculated as:

Taetnat = E x Calculated Strain
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T peruar 18 compared with the allowable tensile stress (7 onapre) In the proposed geotextile. The
selected geotextile was accepted if Tuear was less than Taovasie. Latiowabie 1S calculated as:

Y::Jﬁmrabfe = Y;.'Iﬁmme/ FS
where:

F'S = Factor of Safety = 2 for geotextile, 3 for geomembrane
A summary of the calculations for the relevant capped areas is provided in Table 1.1.

Anchor Trench Design

All anchor trenches will be 3 feet deep by 1 foot wide. The geosynthetic material will be laid
inside the trench, as shown in Figure I-1.

Force resisting capacity of this anchor trench design was estimated using the method suggested
in “Designing with Geosynthetics” by Koemer (1990). In order to establish static equilibrium,
the system is conceptualized as being a system of frictionless pulleys, thereby allowing the
geotextile to be considered in its continuous form (Figure I-1).

Accordingly, the available force is given by:
Tavaitavte= Fur + Fri + 2 X Fari) + Fuz + Fro + (2 X Fap)
where:

Tavailavie = Available force capacity of trench design (1b/ft)

Fy; = friction force above geosynthetic = 0 (due to potential soil movement with
geosynthetic)

Fii= qrX tand x Lro; (1b/ft)

q; = surcharge pressure = ds X V¢ (psf)

d.s = height of fill above geotextile above trench (ft)
v.s = weight of soil (pcf)

Lror = runout length (psf)

Far1 = (0n)avg X tand X dyry

o = average horizontal stress in anchor trench = K, x o,
Ov = Yes X Havg

H. = average depth of anchor trench (ft)

Ky, =1 -sin@

¢ = angle of shearing resistance of backfill soil

dyr1 = depth of anchor trench (ft)
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Forces Fi, I12, Fyr2 are similar to the ones described above with the corresponding depths, as
shown in Figure I-1.

A summary of the calculations for the Northwest Operations Area, Reservoir 4, and Reservoir 3
is provided in Tables 1.1 through 1.4, respectively. Based on the calculations, it is evident that
the pullout resistance offered by the proposed anchor trench design is more than adequate to
handle the possible tensile forces that may arise in the geosynthetic material due to settlement.
In addition, the pullout resistance offered by the anchor trench is lower than the ultimate tensile
yield strength of the geosynthetic materials. This means that the geosynthetic will pull out of the
trench before it tears, which is what 1s typically desired. However, due to the negligible tensile
stresses, the pullout forces are not expected to be mobilized and pull-out of the geosynthetic
materials is not expected to occur.

Anchor trench calculations for Reservoirs 5 and 7 have not been included because no appreciable
settlement is anticipated in these reservoirs due to their proposed configuration.
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APPENDIX J
SOIL LOSS CALCULATIONS

This appendix describes the basic assumptions and methodology of estimating the soil loss for
each of the capped or regraded areas within the San Luis Obispo Tank Farm.

METHODOLOGY

Soil loss from the ground surface due to water erosion is most commonly estimated using the
Universal Soil Loss Equation (USLE) developed by the U.S. Department of Agriculture
(USDA). The general form of the USLE is as follows:

A=RxKxILSxCxP
where:

A = average soil loss (tons/acre/year)
R = rainfall erosion index

K = soil erodibility factor

LS = slope length and steepness factor
(' = vegetation cover factor

K = erosion control factor

Rainfall Erosion Index (R)

The rainfall erosion index (R) is the measure of the erosive force and intensity of rain in a normal
year. The value of R is typically obtained from an “isoerodent” map, several of which are
available. Based on the isoerodent map of California provided in the USDA Handbook (Renard,
1997), an R value of 60 was obtained for the San Luis Obispo Tank Farm site.

Soil Erodibility Factor (K)

The soil erodibility factor (K) is a measure of the susceptibility of soil particles to detachment
and transport by rainfall and runoff. Texture is the principle factor affecting K, but structure,
organic matter content, and permeability also contribute. K values typically range from 0.02
t0 0.69. A K value of 0.41 was used in the calculations, assuming that the cover soil is a Sand
Loam, thereby providing a relatively conservative estimate.

Slope Length-Steepness Factor (LS)

The slope length-steepness factor (LS) describes the combined effect of slope length and slope
gradient. It is the ratio of soil loss per unit area on a site to the corresponding loss from a
72.6-foot-long experimental plot with a 9 percent slope. The value of LS may be calculated but
is most often obtained from a table of values derived from Wischmeier’s empirical equation
(Goldman, et al., 1986).
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San Luis Obispo, California December 18, 2007

The slope lengths and gradients for each of the capping areas at the San Luis Obispo Tank Farm
vary. The slope lengths range from 200 to 1,000 feet, whereas the gradients vary from 0.3 to
6.0 percent. The slope lengths and gradients for each of the capping areas are summarized in
Table J.1.

Vegetative Cover Factor (C)

The vegetative cover factor () is defined as the ratio of the soil loss from an area with specified
cover to that from the same area but under bare soil conditions. In the USLE, the C factor
reduces the soil loss estimate according to the effectiveness of the vegetative cover in preventing
the detachment and transport of soil particles when the soil surface is bare (C=1.0). Undisturbed
native vegetation is typically assigned a value of 0.01; two orders of magnitude lower.

For the proposed development area corresponding to the Northwest Operations Area, a (' value
of 0.1 was used. This value corresponds to an area provided with hydraulic mulch at a rate of 4.5
tons/hectare. This is a reasonable assumption considering that the area will be developed
eventually, until which time appropriate erosion and sediment control measures will be
implemented.

On the contrary, Reservoirs 3, 5, and 7, the OU#3 and Flower Mound Area (including
Reservoir 4), and Borrow Area No. 2 will be converted into open vegetative areas. A C value of
0.06 was used for these areas, assuming that the planting of grass seeds has occurred prior to the
temporary application of hay or dry straw mulch over the entire area at a rate of 4.5 tons/hectare.

Erosion Control Practice Factor (P)

The erosion control practice factor () is defined as the ratio of soil loss with a given surface
condition to soil loss from a hill where plowing is perpendicular to the contours. Practices that
reduce runoff velocities, and the tendency of runoff to flow directly downslope, reduce the
P factor. For construction sites, where significant surface disturbance is common, P values
range from 0.8 for loose soil to 1.3 for smooth, compact surfaces.

In the subject estimate of soil loss, Avocet anticipates that the surface of the capped areas will be
“trackwalked” up and down the slope to roughen the surface and provide indentations where
seeds, soil, and water will be trapped, providing ideal conditions for germination. For a
trackwalked surface, a P value of 0.9 is appropriate (Goldman, et al., 1986).

Estimated Soil Loss (A4)

A summary of the soil loss estimated using the USLE is provided in Table J.1. The estimated
soil losses for the capped and/or regraded areas range from 0.09 to 1.38 tons per acre per year
(tons/acre/year). These values are far lower than a soil loss of 3 tons/acre/year, which is
classified as very low (tolerable).
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San Luis Obispo, California December 18, 2007
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Table 1: Values for topographic factor, LS, for rangeland and other consolidated soil condition
with cover (low rill to interrill erosion—applicable to thawing soil) where interrill ang
erosion are significant <

SESSS e Slope Length-(feet)

Percent
Slope <3. 6. 9. 12. 15. 25, 50. 75. 100. 150. 200. 250, 300. 400. 600.

02 005 005 005 005 005 005 005 005 005 005 005 005 005 005 005 005
0.5 008 008 008 008 008 008 008 008 003 009 009 009 009 009 009 009
1.0 012 012 012 012 012 013 0.3 014 014 015 015 015 015 016 016 0.17
20 020 020 020 020 020 021 023 025 026 027 028 029 030 031 033 034 :
3.0 026 026 026 026 026 029 033 036 038 040 043 044 046 048 052 055
40 033 033 033 033 033 036 043 046 050 054 058 061 063 067 074 078
07038 038 038038 038 044 052 057 067 " 0Es 073 078 0387 087 097 104
6.0 044 044 044 044 044 050 061 068 074 083 090 095 1.00 108 121 131
8.0 054 054 054 054 054 064 079 090 093 112 123 132 140 153 174 1.9
100 060 063 065 066 068 081 103 1.19 131 151 1.67 1.80 192 213 245 271
120 061 070 075 0.80 0.83 1.01 131 152 169 197 220 239 25 285 332 370
140 063 076 085 092 098 120 158 185 208 244 273 299 321 360 423 474
160 065 082 094 104 1.12 138 185 218 246 291 328 360 38 437 517 582
200 068 093 1.11 126 139 174 237 284 327 385 438 483 524 595 713 810
250 073 1.05 130 151 170 217 3.00 363 416 503 576 639 696 797 965 11.04
30,0 077 1.16 148 175 200 257 360 440 506 618 711 794 868 999 1219 14.04
400 085 136 179 217 253 330 473 584 678 837 971 1091 1199 13.92 17.19 19.96
500 091 152 206 254 3.00 395 574 714 833 1037 1211 1365 1506 17.59 21.88 25.55
600 097 1.67 229 286 341 452 663 829 972 1216 1426 16.13 17.84 2092 26.17 30.68

Table 2: Values for topographic factors, LS, for row-cr;opped agricultural and other moderately
consolidated soil conditions with little to moderate cover (moderate rill to interril
erosion—not applicable to tha wing soil)

Slope Length (feet)

Percent
Slope <3, 6. 9. 12, 15. 25. 50. 75. 100. 150. 200, 250. 300. 400. 600.

0.2 005 005 005 0.05 0.05 005 0.05 005 005 005 005 005 005 005 0.06
05 0.07 007 007 007 007 0.08 008 008 009 009 009 009 009 010 0.10
1.0 011 011 011 011 011 012 013 014 014 015 0.16 0.17 017 018 0.19
20 017 037 017 017 017 0.19 022 025 027 029 031 033 035 037 041
3.0 022 022 022 022 022 025 032 036 033 044 048 052 055 0.60 0.68
40 026 026 026 026 026 031 040 047 052 060 067 072 077 086 0.99
50 030 030 030 030 030 037 049 058 065 076 085 093 1.01 113 1.33
6.0 034 0.34./034 034 034 043 058 069 078 093 105 1.16 1.25 142 169
80 042 042'042 042 042 053 074 091 104 126 145 162 1.77 203 247
10.0 0.46 048 050 051 052 067 0.97 1.19 138 1.7 1.98 222 244 284 350
120 047 053 058 061 064 084 123 153 179 223 261 295 326 381 475
140 048 058 065 070 075 1.00 148 186 219 276 325 369 409 482 6.07
16.0 049 063 072 079 0.85 1.15 1.73 220 260 330 390 445 495 5.86 743
20.0 052 071 085 096 1.06 145 222 285 340 436 521 597 668 797 10.23
250 0.56 0.80 100 1.16 1.30 181 282 365 439 569 6.83 788 886 1065 13.80
30.0 059 089 1.13 134 1.53 215 339 442 534 698 843 876 11.01 1330 17.37
40.0 065 1.05 1.38 1.68 1.95 277 445 587 7.4 943 1147 13.37 15.14 1843 24.32
50.0 071 118 159 197 232 332 540 7.7 878 11.66 1426 16.67 18.94 2317 30.78
60.0 076 130 1.78 223 265 3.81 6.24 833 1023 1365 16.76 19.64 22.36 27.45 36.63
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TABLE 4-4. C-FACTOR AND P-FACTOR VALUES FOR CONSTRUCTION-SITE RAINFALL BMPS
(ISRAELSEN ET AL., 1980; HDI, 1987; SCS, 1978; AND WISCHMEIER AND SMITH, 197g

I TREATMENT ] C-FACTOR | P-FAC

E Bare Soil -

b Packed and smooth 1.00 1.0

B Freshly disked or rough, irregular surface 1.00 0.9
Sediment Containment Systems (a.k.a. Sediment Trap/Basin) 1.00 0.10-0

Bale or Sandbag Barriers 1.00 0.9

" Rock (Diameter = 25-50 mm) Barriers at Sump Location 1.00 0.8
Silt-Fence Barrier 1.00 0.6
Asphalt/Concrete Pavement 0.01 1.00

: Gravel (Diameter = 60-400 mm) at 300 tonnes/ha 0.05 1.0
Established Vegetation Figs. 4-3, 4-4 1:00° :
Sod Grass 001 oo
Temporary Vegetation/Cover Crop 0.45B 1.00

] Hydraulic Mulch at 4.5 tonnes/ha ( 0.10C) 1.00

Soil Sealant 0.10 - 0.60P 1.00

e Rolled Erosion Control Products 0.10 - 0.30D 1.00

Hay or Straw Dry Mulch Applied at 4.5 tonnes/ha and anchored
Assumes planting of grass seed has occurred before application, otherwise C-factor = 1.00.

Slope (% I _
1 to 10 {0.06) 1.00
11 to 15 ~0.07 1.00
16 to 20 0.11 1.00
i 21 to 25 0.14 1.00
el 26 to 33 0.17 1.00
> 33 0.20 1.00

Contour Furrowed Surface :
Must: be maintained throughout construction activities, otherwise P-factor = 1.00. Maximum length
refers to downslope length.

| Slope (% Max. Length (m

i 1to2 120 1.00 0.60

3t05 90 1.00 0.50_

= 6to8 60 1.00 0.50

9t0 12 40 1.00 0.60
13 to 16 25 1.00 0.70
17 to 20 20 1,00 0.80
| > 20 15 1.00 0.80

 Should be constructed as the first step in over-lot grading.

® Assumes planting occurs within optimal climatic conditions.
_ € Some limitation on use in arid and semiarid climates.

s 3 D Value used must be substantiated by documentation.

4-11 » Chapter 4 Designing for Effective Sediment and Erosion Control on Construction sites
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| Clay Loam | 0.30 | 0.33 0.28
Coarse Sandy Loam ] 0.07 - 0.07 .
FineSand 0.08 —_ 009 _ 006 |
|[Fine Sandy Loam __| 0.18 — 022 047
[HeavyClay || 0.17 019 0.5
[Loam | 0.30 [ 034 0.26 .
Loamy Fine Sand 0.11 I 0.15 | 0.09 |
[Loamy Sand _____| 0.04 [ ©05 — o004 ]
[Coamy Very Fine Sand| ~0.39 0.44 0.25 |
[sand — 002 B 0.03 001 ]
|[Sandy Clay Loam || 020 — - B 0.20
[Sandyloam | 013 | 014 _ 0.12
[Sitloam — 036 | ( Q%'Y:_—' 037
SiltyClay || 0.26 | 27 [ 026
[Siity Clay Loam 1 0.32 [ 035 0.30
{[Very Fine Sand 1l 043 I 0.46 0.37
Very Fine Sandy Loam 0.35 I 0.41 0.33_ |
| Top of Page |
Table 3A. LS Factor Calculation
| Slope Length ft (m) || Slope (%) [ LS Factor ]
10 ] 1.3800 ]
8 — ] 0.9964 ]
I [ % j [ 0.6742
| 5 N 0.5362
100 ft (31 m) [ 4 ] 0.4004
[ 3 1 0.2965 |
[ 2 02008
- 1 j | 0.1290
L B ) [ 0 — B 0.0693
- —_ 10 B 1.9517
8 I 1.4092
[ 6 ' 0.9535_
| — 5 0.7582
200 ft (61 m) [ 4 "~ 0.5283
| 3 0.3912
_ 2 L 0.2473
I 1 L 0.1588
B 0 [ 0.0796
[ 10 — 27602 _
[ 8 — 1.9928
_ 6 _ _ [ 13484
5 1 — 1.0723 ]
400 ft (122 m) .+ — 06971 ]
f l 3 I 05162 |
| 2 I 0.3044
— 1 — 0.1955
I — 0o | ~0.0915
10 [ 3.9035
8 1 2.8183
} 6 1.9070
" - 5 ] 15165
| — - =r
http://www.omafra.gov.on.ca/english/engineer/facef30-001.htm Chevron Tank Farfy2m/2007
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Universal Soil Loss Equation (USLE)

Table 4B. Tillage Method Factor

Tillage Method | Factor |
Fall Plow 1.0 |
[Spring Plow L 0.90
Mulch Tillage [ 0.60 1
[Ridge Tillage — 0.35 _ _‘l
Eone Tillaée — o | " 025 _
|_|No- T [ 025 |

| Top of Page |

Table 5. P Factor Data

P Factor

[ Support Practice T
Up & Down Slope I 1.0
[Cross Slope _ L 0.75 f

| 0.50
| 0.37
[ 025

Table 6. Soil Loss Tolerance Rates

|Contour farming |
|[Strip_cropping, cross slope |
[Strip cropping, contour |

Soil Erosion Class Potential Soil Loss P
(tons/acrel/year)
\Very Low (tolerable) <3
LLow | 3-5 |
[Moderate _ L 5-10
High 10-15
Severe I >15 It
Table 7. Management Strategies to Reduce Soil Losses
[ Factor || Management Strategies Il Example ]|
| R The R Factor for a field cannot be altered. _|[ - H
. K || The K Factor for a field cannot be altered. -
L Terraces may be constructed to reduce the Terracing requires additional investment
| LS slope length resulting in lower soil losses. and will cause some inconvenience in
farming. Investigate other soil conservation
L . L - ractices first. _
The selection of crop types and tillage Consider cropping systems that will
| c methods that result in the lowest possible C provide maximum protection for the soil.
factor will result in less soil erosion. Use minimum tillage systems where
L _  llpossible.
[The selection of a support practice that has Use support practices such as cross slope
P the lowest possible factor associated with it arming that will cause deposition of
| will result in lower soil losses. sediment to occur close to the source.

| Top of Page |

Example: Calculation of Soil Erosion Using USLE

A=RxKxLSxCxP

Rainfall and Runoff Factor (R)

The sample field is in Middlesex County. Therefore the R Factor is obtained in Table 1 from the London

http://www.omafra.gov.on.ca/english/engineer/fadt2630-001.htm
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APPENDIX K
RETAINING WALL CALCULATIONS

This appendix describes the basic assumptions and design parameters used to size the retaining
wall bordering the south edge of the final cap for the Northwest Operations Area remedial design
at San Luis Obispo Tank Farm.

ASSUMPTIONS

In preparing these calculations, Avocet has made the following conservative assumptions
regarding soil characteristics and general retaining wall design:

« Backfill above the footings will be horizontal and there will be no surcharge over
the footings.

« The retaining wall will have 2-inch-diameter weep holes along the base located at
5-foot intervals to allow for proper drainage from behind the retaining wall.

» Actual unit weight of soil backfill shall be equal to 125 pounds per cubic foot
(pef) with an equivalent fluid unit weight of 45 pcf.

* Actual unit weight of soil in front of the retaining wall key shall be equal to
125 pcf with a cohesion intercept of 100 pounds per square foot (psf) and a
friction angle of 30 degrees.

» The 28-day compressive strength of concrete used for the retaining wall shall be
3,000 pounds per square inch (psi).

» The yield strength of the reinforcing steel used for the retaining wall shall be
60,000 psi.

+ A base friction coefficient of 0.45 shall be used for silty granular material.

» The retaining wall foundation is assumed to be a cohesive soil with an undrained
shear strength of 2,000 psf.

DESIGN METHODOLOGY

Earth Pressure Loads

The earth pressures that result from the weight of the backfill and surcharge load on the surface
of the backfill act on the vertical plane extending from the heel of the wall to the surface of the
backfill. The freebody used to calculate the forces on the base of the footing, and the factors of
safety with respect to sliding and bearing capacity, includes the reinforced concrete retaining
wall and the trapezoidal zone of backfill above the rear portion of the footing (behind the stem),
as shown in Figure K-1.

hAVOCET
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The earth pressure due to the weight of the

backfill is defined using the equivalent fluid
pressure method. The earth pressure due to
the weight of the soil increases linearly with
depth, according to the following formula:
O-)zb = ;ngz
where: *
a,, = horizontal earth pressure due to
weight of backfill (psf)
Vg™ unit weight of the “equivalent
fluid” (pcf) L
z=  depth below the surface of the T ¢
backfill (ft) - TN *
Figure K-1

The position of the resultant force (£,,) due to g,, is specified by y/H, where y = height of £,

above the base of the footing and H = height of the vertical plane from the heel of the wall to the

surface of the backfill.

In the designed retaining wall, there is no surcharge, thus no surcharge earth pressure

calculations were performed.

Bearing Pressures

Distribution of Bearing Pressure for Bearing Capacity

To account for the effect of eccentric loading on the footing,
a reduced effective footing width is used, as suggested by
Meyerhof (Duncan, 2002). The effective footing width used
in computing bearing pressure is 2x, where x is the distance
from the toe of the footing to the point of application of the
normal load N, as shown in Figure K-2. For a footing width
of 2x, the footing is centrally loaded and the bearing
pressure is uniform. The bearing pressure for a reduced
footing width of 2x is given by:

Using an effective footing width smaller than the actual
width is conservative.

A.1-285

|

t i t i

|
qlN

X X
-T- 1
Effective width = 2x
B
Figure K-2
_~AVOCET
= :_\' ENVIRONMENTAL, INC.
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Retaining Wall Calculations

Chevron San Luis Obispo Tank Farm Page 3
San Luis Obispo, California December 18, 2007

Distribution of Bearing Pressure for Determining the Footing Thickness

Nonuniform bearing pressure is adopted for the purpose of computing the minimum footing
thickness, in keeping with conventional structural engineering practice. The maximum and
minimum bearing pressures are given by:

£(1+g) if eS—B~
Qo = B B 6
max 2N B
— if e=2—
3x 7 6
and

J 6e B
—(1-— if e<=
_ B( B) 7 6
Qmin_ B
0 if e>2—
7 6

where:

e = the distance between the normal force and the center of the footing
B = the width of the footing

Bearing Capacity of Cohesive Soil Foundations

It is assumed, for the purpose of these calculations, that the foundations for each retaining wall
will be comprised of cohesive soils. The bearing capacity of cohesive soil is computed using the
simplified equations developed by Brinch Hansen (Duncan, 2002) for ¢ = 0 soils. Brinch
Hansen’s equation is expressed as follows:

Tuie = Nc5u+ ]'er
where:

¢ = ultimate bearing capacity (psf)

N, = bearing capacity factor (dimensionless)

S = undrained shear strength of soil (which has ¢ = 0)

y = unit weight of soil (pcf), the smaller of the unit weights of the backfill and foundation
Dy= depth from ground surface in front of wall to the bottom of the footing (ft)

The value of N, is expressed as follows:

Df 'y
N, = 5(1 + 0.2,—) (1 - 1.3—)
2x

N.

=2 AVOCET
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Appendix K
Retaining Wall Calculations
Chevron San Luis Obispo Tank Farm Page 4
San Luis Obispo, California December 18, 2007
where:

2x = effective footing width (ft)

x = distance from the edge of the footing to the point of application of the normal load (ft)
T’ = shear load on the footing (Ib/ft)

N =normal load on the footing (Ib/ft)

The value of 7' is expressed as follows:
T=FE,
E, = O.S;v‘_,qh]'2 +Hg K,
where:

Veq = equivalent fluid weight (pcf)

H = height of backfill plus footing thickness (ft)
gs = surcharge (psf)

K = surcharge coefficient

The factor of safety against bearing capacity failure is calculated as:
Fbc = qwr ’{q
where:

F» = bearing capacity factor of safety (dimensionless)
qult = ultimate bearing capacity (psf)
g = bearing pressure (psf)

A typical factor of safety against bearing capacity failure is widely accepted as 2.5 or greater.

Factor of Safety Against Sliding

In computing the factor of safety against sliding, it is assumed that the concrete footing is cast on
a layer of granular material. The factor of safety against sliding is computed using the following
equation:

F = ﬂ1V+PP
: T

=2 AVOCET
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Retaining Wall Calculations
Chevron San Luis Obispo Tank Farm Page 5
San Luis Obispo, California December 18, 2007
where:

F; = factor of safety against sliding (dimensionless)

u = coefficient of friction between the wall footing and the granular material beneath
(dimensionless)

N = resultant normal force on the base due to weight of wall plus the weight of backfill and
the vertical earth pressure loads (Ib/ft)

P, = passive earth pressure force on the front of the key (Ib/ft)
T'= mobilized horizontal shear load on the bottom of the footing (1b/ft)

Resistance to sliding due to passive earth pressure on the front of the footing is ignored because
the soil above the bottom of the footing may be weak and compressible. The passive earth
pressure resisting sliding acting on the key is calculated using the Rankine earth pressure theory
by the following formula:

"

9 2 o
» = Dy [2: tan (45“ + E) + YZ,tan™(45° +

where:

Dy = depth of key below bottom of footing (ft)

¢ = cohesion intercept of soil in front of key (psf)

@ = friction angle of soil in front of key (degrees)

Z, = the depth from the ground surface in front of the wall to mid-height of the key (ft)

Retaining walls shall be designed to resist sliding with a factor of safety of at least 1.5 times the
lateral force (ICBO, 1994; UBC, Section 1609.2).

Factor of Safety Against Overturning

In calculating the factor of safety against overturning, it is assumed that there will be no
surcharge over the footing. The following equation is used in calculating the factor of safety
against overturning:
W Bx’2+W % +Wo.x, +W x, +W b /2+E,B
i 0.5K g .H* +0. SyeqH b%

where:

F,m = factor of safety against overturning (dimensionless)
W;= weight of footing (1b/ft)
B = width of footing (ft)

_~ AVOCET
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Chevron San Luis Obispo Tank Farm Page 6
San Luis Obispo, California December 18, 2007

W, = weight of stem (Ib/ft)

x; = length from front of footing to center of stem (ft)

Wyr= weight of soil behind the stem and above the footing (1b/ft)

x> = length from front of footing to Wbf resulting location (ft)

Wi = weight of key (Ib/ft)

x3; = length from front of footing to center of key (ft)

W= weight of soil in front of the stem and above the footing (1b/ft)
b, = length from front of footing to beginning of stem (ft)

E, = vertical component of earth pressure (1b/ft)

K = surcharge coefficient

gs = surcharge (psf)

H = height of backfill plus footing thickness (ft)

Yeq = equivalent fluid weight (pcf)

y = height above bottom of footing of resulting earth pressure caused by backfill weight (ft)

Retaining walls shall be designed to resist overturning with a factor of safety of at least 1.5 times the
overturning moment (ICBO, 1994; UBC, Section 1609.2).

CALCULATION SUMMARY

The calculations for the retaining wall located along the southern edge of the Northwest
Operations Area cap are summarized below and can be found in Tables K-1 though K-2.

The retaining wall will be approximately 6 feet 5 inches tall from the top of the footing to the top
of the stem at its highest point. This height will leave a 6-inch lip at the top. The wall will have
a thickness of 8 inches along the length of the stem and an 8-inch-thick footing and key. The key
will extend to a depth of 9 inches below the bottom of the retaining wall footing and will be
located directly beneath the retaining wall stem. The stem and key will be located 2 feet 2 inches
from the backfill end of the footing. The retaining wall footing will be approximately 3 feet
6 inches wide.

Given the soil characterization and retaining wall assumptions stated previously, the factor of
safety against sliding is calculated to be 1.90, while the factor of safety against overturning is
calculated to be 2.11. The calculated bearing capacity factor of safety for the retaining wall
foundation is 4.19.

=2 AVOCET
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APPENDIX L
PIPELINE QUANTITY ESTIMATES

This appendix describes the basic assumptions used to estimate the quantity of existing pipelines
at the San Luis Obispo Tank Farm and the volume associated with them.

ASSUMPTIONS
In preparing these calculations Avocet has made the following conservative assumptions:

+ Pipeline alignment and lengths are as shown in Figures L-1 and L-2.

« It is assumed that all the pipelines shown in Figures L-1 and L-2 currently exist.
* Nominal diameter of all water lines is assumed to be 4 inches.

» Nominal diameter of all drain lines is assumed to be 4 inches.

» Nominal diameter of all leach lines is assumed to be 4 inches.

« Nominal diameter of all crude oil and gasoline lines is assumed to be 8 inches.

* Nominal diameter of all foamite lines is assumed to be 4 inches.

ESTIMATED QUANTITIES

A summary of the estimated pipeline quantities is provided in Table L.1. The quantities have
been estimated for all the pipelines existing over the entire site, as well as the ones existing
exclusively in the Northwest Operations Area.

Northwest Operations Area

Water Line

Approximately 4,898 linear feet of water lines are estimated to exist in the Northwest Operations
Area. Assuming that all existing water lines have a 4-inch diameter, this corresponds to a
volume of approximately 12,789 gallons.

Drain Line

Approximately 914 linear feet of drain lines are estimated to exist in the Northwest Operations
Area. Assuming that all existing water lines have a 4-inch diameter, this corresponds to a
volume of approximately 2,386 gallons.

Leach Line

Approximately 258 linear feet of water lines are estimated to exist in the Northwest Operations
Area. Assuming that all existing water lines have a 4-inch diameter, this corresponds to a
volume of approximately 674 gallons.

Crude oil and Gasoline Line

Approximately 4,327 linear feet of water lines are estimated to exist in the Northwest Operations
Area. Assuming that all existing water lines have an 8-inch diameter, this corresponds to a
volume of approximately 45,191 gallons.
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Appendix L
Pipeline Quantity Estimates

Chevron San Luis Obispo Tank Farm Page 2
San Luis Obispo, California December 18, 2007

Foamite Line

Approximately 1,121 linear feet of foamite lines are estimated to exist in the Northwest
Operations Area. Assuming that all existing water lines have a 4-inch diameter, this corresponds
to a volume of approximately 2,927 gallons.

Entire Site

These quantities also include the pipelines associated with the Northwest Operations Area.

Water Line

Approximately 38,263 linear feet of water lines are estimated to exist in the Northwest
Operations Area. Assuming that all existing water lines have a 4-inch diameter, this corresponds
to a volume of approximately 99,905 gallons.

Drain Line

Approximately 914 linear feet of drain lines are estimated to exist in the Northwest Operations
Area. Assuming that all existing water lines have a 4-inch diameter, this corresponds to a
volume of approximately 2,386 gallons.

Leach Line

Approximately 258 linear feet of water lines are estimated to exist in the Northwest Operations
Area. Assuming that all existing water lines have a 4-inch diameter, this corresponds to a
volume of approximately 674 gallons.

Crude oil and Gasoline Line

Approximately 25,125 linear feet of water lines are estimated to exist in the Northwest
Operations Area. Assuming that all existing water lines have an 8-inch diameter, this
corresponds to a volume of approximately 262,407 gallons.

Foamite Line

Approximately 9,177 linear feet of foamite lines are estimated to exist in the Northwest
Operations Area. Assuming that all existing water lines have a 4-inch diameter, this corresponds
to a volume of approximately 23,961 gallons.
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Table L.1
Pipeline Quantity Estimate
Chevron San Luis Obispo Tank Farm
San Luis Obispo, California

Pipeline Northwest Operations Area Entire Site

(linear feet) (Volume in gallons) (linear feet) (Volume in gallons)
Water line 4.898 12,789 38,263 99,905
Drain line 914 2,386 914 2,386
Leach line 258 674 258 674
Crude oil and gasoline lines 4,327 45,191 25,125 262,407
Foamite lines 1,121 2,927 9,177 23,961

Notes:

1. Northwest Operations Area pipelines included in quantities corresponding to the entire site.

2. To calculate the volume associated with the pipelines, the following nominal pipe diameters were assumed:
Water line - 4" dia.
Drain line - 4" dia.
Leach line - 4" dia.
Crude o1l and gasoline line - 8" dia.
Foamite line - 4" dia.
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Appendix M

Vapor Barrier Engineering Guidelines
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