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EXECUTIVE SUMMARY

SUMMARY OF PROPOSED PROJECT,
IMPACTS, AND MITIGATION MEASURES

8.1 INTRODUCTION

This document is a Draft Environmental Impact Report
(EIR) that has been prepared for the California State
Lands Commission (SLC) for its review of
environmental impacts associated with issuing a new
lease of state tidelands tc Unocal Corporation
(Unocal). The lease would allow Unocal to continue
operating its San Francisco Marine Terminal that has
been in operation at its present location at Oleum since
1955. This project involves the continuation of current
operations and any future foreseeable increases in uses
and throughputs for a period of up to 40 years.

Unocal is presently operating through an interim lease
that has been authorized by the SLC pending the
completion of this EIR and its consideration of
Unocal’s application for a new lease.

The EIR addresses the project-specific impacts related
to normal operations and for accident conditions
resulting in spills at the Marine Terminal, in the San
Francisco Bay shipping lanes, and along the northern
outer coast of California from Santa Cruz north to the
Oregon border. Oil spill impacts along shipping routes
from San Francisco Bay south have previously been
addressed in the GTC Gaviota Marine Terminal
Project Final Supplemental EIR/Environmental Impact
Statement (EIS) (Aspen 1992).

The EIR also addresses cumulative impacts focusing
on cumulative tankering actions within the Bay and
outer coast, as well as alternatives to the Proposed
Project. '

S.2 PROPOSED PROJECT

S.2.1 Project Action and Location

The Proposed Project involves granting a new lease by
the SLC for continuation of operations at the Unocal
Marine Terminal and for approximately 3.6 acres of
filled state lands near the Terminal that Unocal uses
for butane storage. The Marine Terminal is located on
the east side of San Pablo Bay, Contra Costa County,
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between the Cities of Rodeo and Crockett on San

. Pablo Avenue (U.S. Highway 40), 1.8 miles west of

the Carquinez Strait Bridge. The Unocal Refinery has
been in Rodeo since 1896, A Marine Terminal has
been located at the site since 1928, The present
Marine Terminal has been operating since 1955.

S.2.2 Description of Marine Terminal and

Its Operation

The Marine Terminal is a pier consisting of a tee-head

- ship and barge-berthing structure, a mooring breasting

S-1

- west end of the tee.

dolphin, and a shore-connecting trestle-pipelineway.
The ship-berthing structure is 1,250 feet long and
136 feet wide. The mooring breasting dolphin
measures 51 by 32 feet and is located 74 feet from the
The trestle pipelineway
connecting the Terminal to shore is 1,730 feet long
and 77 feet wide.

The waterward side of the Terminal wharf has two
ship-berthing areas and three manifold areas, while the
shoreside of the wharf has three barge berths. Both
berthing areas have hose risers with loading hoses.
The pier pipeline trestle supports one ballast water
pipeline, two - 16-inch crude oil pipelines, and
17 petroleum product pipelines. No submerged
pipelines service the Terminal. '

Four ships owned by Unocal Oil Company of
California and operated by West Coast Shipping
Company (WCSC) call at the Unocal Marine Terminal
at an average of 2.3 calls per ship per month (averaged
over 4 years). The Blue Ridge, Coast Range, and the
Sierra Madre vessels are double-bottom, single-huli
vessels capable of carrying 300,000 barrels (bbl) of
oil. Only the Blue Ridge is used exclusively for
Alaskan crude import. The others are used mainly for
product export; only on occasion do they deliver crude
to the Terminal. A fourth ship, the Comucopia, is an
ammonia tanker that stops to refuel at the Terminal on
its return trip from offloading ammonia in Stockton on
route to Cook Inlet, Alaska.
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Tankers owned by other companies have averaged
between 13 and 15 calls per year over the past § years.
Tank barges, owned by local Bay Area operators, also
call at the Terminal at an average of about 4,5 calls
per month, primarily to load products but also to
deliver gas oil.

Alaskan crude has been the primary crude oil
transported by ships to the Refinery, Since 1985,
approximately 7.5 to 9.2 million bbl of crude have
been transported per year. Lightering of Alaskan
crude by Unocal has been conducted in the past at
Anchorage 9 in the Bay, is not currently performed;
ships are loaded lighter to avoid this procedure.

The quantity of product loaded onto ships is
approximately 14 million bbl per year. Typical types
of product include low-sulfur fuel oil, diesel, fuel oil
for ships, various octane unleaded gasolines, aviation
fuel oil, lube oil blending stocks, catalytic gas oil,
medium and light unicrackate, heavy coker gasoline
oil, sidecut from prefractionator, and reformate.

Vessels follow established shipping routes aiong the
outer coast that range from approximately 15 to
20 miles offshore for vessels transporting product from
the Unocal Refinery to ports in the northwest United
States, to those that are more than 50 miles offshore
for crude oil transfer between California and Alaska.

In addition to the Marine Terminal, the Refinery is
served by Unocal’s Oleum Pipeline, a 16-inch
unheated line extending from Coalinga in the San
Joaquin Valley to the Refinery; it parallels Interstate
Highway 5. This line has a capacity of 68,400 bbl per
day and is normally used to 94 percent of its capacity.

Products are shipped from the Refinery via three
pipelines to Concord, Brisbane, and Unocal Richmond.
The Refinery also has a direct connection to transfer
product to the Wickland Oil Selby Terminal, a nearby
product receiving, storage, and shipping terminal, that
bas only been used occasionally by Unocal to transfer
product into Wickland storage tanks. Unocal products
are also transported by truck and rail.

S.3 DESCRIPTION OF

ALTERNATIVES
8.3.1 Alternatives Considered in Detail
in EIR

Altematives considered in detail in the EIR include the
No Project Alternative and consolidation of the Unocal
and Pacific Refining Company Marine Terminals into
one located at the Unocal Marine Terminal
(Consolidation Alternative). The Pacific Refining

" Company Terminal is [ocated about 1,000 feet west of

the Unocal Marine Terminal.

§.3.1.1 No Project Alternative

If no new lease is granted, Unocal would not be able
to operate the Marine Terminal and its wharf for
Refinery support. The consequences of the No Project
Alternative include several ramifications as described
below.

Pier Siructure Scenarios

Without use of the wharf, one of two scenarios would
result: the pier would either be (1) abandoned and
dismantled, or (2) abandoned and left in place,

If the Marine Terminal is not used, Unocal could
either leave the pier in place or dismantle it. In amy
case, the SLC would likely require that Unocal remove
the pipelines and pumping facilities from the pier.

The wharf was also considered regarding its use for
otber purposes, such as a fishing pier. This alternative
was considered to be infeasible due to public safety
because access would have to be through the Refinery.

Refinery Scenarios

Not having the wharf to support the Refinery could
result in the possihility that the Refinery could
(1) continue to operate at current levels, {2) operate at
reduced levels, or (3) be shut down. If the Refinery
continues operating at current capacity, it would
require that Alaskan crude be replaced by equal
amounts of Central Valley crude via modifications to
Unocal’s Oleum pipeline or by connection to a
common carrier pipeline. Another option would
involve continued importation of Alaskan crude via a
Unocal pipeline connection to another area marine
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terminal, which would involve mnew pipeline
construction. The most likely candidate would be the
Wickland Oil Selby Terminal located 1 mile east of
Unocal’s Marine Terminal.  Similarly, product
transport may be accommodated through pipelines to
other marine terminals or the Selby Storage Terminal
for export by water. Increased truck and rail transport
may also be used for a portion of product from the
Unocal Refinery.

The second refinery scenario would involve cohtinued
Refinery operation at reduced levels. This assumes no
Alaskan crude replacement. The Refinery would
continue to operate with Central Valley crude only. It
is estimated that approximately 7 out of 30 refinery
lube processing units would be shut down.

The third refinery scepario assumes that, without a
sufficient quantity of crude, the Refinery would be in
an economic situation that would require it to shut
down. Direct and indirect jobs would be lost locally,
as well as regionally. Unocal’s three West Coast
refineries (Los Angeles, Santa Maria, and San
Francisco) have an integrated operation in which each
_refinery is dependent on the other for intermediate feed
stocks.

S8.3.1.2 Consolidation Alternative

Consolidation of the Pacific Refining Company’s
Terminal with the Unocal Marine Terminal at Unocal
and elimination of the Pacific Refining Terminal was
considered because the proximity of the refineries
would allow accommodation of necessary additional
pipelines between the Unocal Marine Terminal and
Pacific Refining’s Refinery. The Unocal Marine
Terminal is considered large enough to accommodate
tankers porting for both refineries. Of various
consolidation alternatives considered, this
Unocal/Pacific Refining consolidation was deemed to
be the most feasible altermative. It was examined
regarding its possible benefits in eliminating oil spill
potential and accidents.

S.3.2 Alternatives Eliminated from
Consideration

Several additional alternatives were eliminated from
detailed consideration in the Draft EIR through a
screening process. These include the following:

6716
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Consolidation of Unocal and Pacific Refining
Terminals at Pacific Refining Terminal -The
Pacific Refining  Terminal, located about
1,000 fest west of the Unocal wharf, is a
nonland-connected terminal served by subsea
pipelines.  Subsea pipelines are harder to
maintain and inspect than those connected
directly to shore above the water line. This
alternative would require additional subsea lines.
Also, the Pacific Refining Terminal could create
more congestion and safety implications because
there are fewer berths than at the Unocal
Terminal. Being a nonland-connected wharf also
poses increasing problems of access in the event
of an accident.

Consolidation of Unocal with Pacific Refining
and Wickland Oil Terminals at Wickland
Terminal - The Wickland Oil Selby Terminat,
located about 1 mile east of the Unocal wharf,
was also considered. However, the Wickland
Terminal is much smaller than either Pacific
Refining or Unocal’s Ferminals, and the logistics
of its use without major modification to the pier
structure itself, as well as pipeline integration to
the refineries, made this alternative infeasible.

Single Facility and Deep Water Fort
Consolidation - The concept of consolidating
Unocal and all other Bay Area terminals into a
single Bay port was considered as infeasible at
this time due to the logistics that would be
involved in implementation. Similarly, the
concept of a single offshore port was considered.
Because of the complexity of these concepts,
their feasibility, and timeframe for
implementation, both concepts were eliminated
from further consideration.

Limitations on Terminal Use - This review
included limitations on use of the Marine

. Terminal to import crude only or export product

only. Reduced use of the Terminal would
decrease overall risk, but not necessarily
praportionately to the decrease in vessel calls or
throughput. The wharf and pipelines would still
present a continuous potential for spill release.
Because it is uniikely that the Terminal would be
able to operate efficiently in this manner, this
alternative was considered infeasible.

Lease Options and Other Uses - Also
considered was granting a short-term lease,
which was determined not to be an altemative,
but a ramification of phase-out of the Terminal
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if that option was implemented. Consideration
was given to lease of the Marine Terminal by
another operator. However, problems with
logistics of ownership of pier and infrastructure,
and the necessity of new pipelines make this
alternative infeasible. In addition, impacts
similar to those of the Proposed Project would
occur from this alternative.

S.4 APPROACH TO PROJECT
ANALYSIS

The study area for this project involves the Marine

Terminal, the San Francisco-San Pablo Bay region, the -

lower Sacramento-San Joaquin Delta, and the shipping
lanes that accommodate tankering along the north coast
of California from Santa Cruz to the Oregon border.
This area is rich in natural and other public resources
that could be severely impacted by oil spills.

Because of the numerous sizes, types, and locations of
possible oil spills; vast natural and public resources;
and seasonal variations in hydrodynamic flow
conditions in San Francisco Bay, the possible
consequences of a spill could vary greatly. The
methodology wused in this Draft EIR combined
hydrodynamic and oil spill modeling with a
Geographic Information System (GIS) to analyze and
assess the potential for resource damage for a range of
spill scenarios.

Three levels of modeling were conducted. Spill
trajectory modeling was used to estimate the
probability of spills and fate of spilled material (e.g.,
where the oil would go if a spill cccurred) both within
the Bay and the outer coast.  Probabilistic/conditional
models that show the general flow of high, medium,
and light volumes of oil during seasonal variations
were run to indicate the relative risk to areas oiled
during a spill from Unocal tankering and Terminal
operations, and cumulative tankering and cumulative
Terminal operations for all Bay Terminal operators.
Receptor mode modeling was also run to assess the
vulnerability of 20 selected sensitive resource locations
within the Bay. Spill scenario modeling was run for
14 representative spill events and seasonal variations
for spill sizes ranging from 500 bbl at the Terminal to
100,000 bbl of crude in the Precautionary Zone near
Alcatraz, and two along the outer coast. These
14 runs are representative of the extent of oiling and
the trajectory that these spills would take given
seasonal conditions.
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GIS mapping was conducted for marine biological
resources, fisheries, land use/access, and recreational
resources in the Bay and outer coast segments of the
study area. Oil spill modeling results were overlaid
with the GIS databases to create a synthesized map
coverage that displayed the interaction between oil spill
scenarios and vulnerable resources. Tables were
produced presenting acreages and/or percentages of
resources affected by each scenario. In this manner,
the potential impacts resulting from the various types
of spills that could occur could be described.

S.5 IMPACTS AND MITIGATION
MEASURES SUMMARY

Discussion of all impacts associated with the Proposed
Project and each of the alternatives is presented below.
A summary of all impacts for the Proposed Project and
each of the alternatives is presented in tabular form at
the end of this section as Table S-1.

Because the Proposed Project is the granting of a new
lease for continued operations, the project is, for the
near term, the continuation of conditions as they
presently exist. Therefore, the discussion in resource
sections, as appropriate, has been organized to focus
on the continuation of existing conditions as a separate
discussion from future conditions.

Where feasible, projected future impacts over a

40-year period are addressed. However, during the

next 40 years, substantial unforeseen changes can be
expected to occur in terminal operations, the San
Francisco Bay environment, and the regulations and
technology involved in oil spill prevention and cleanup,

air quality control, water quality control, fisheries

regulations, and other environmental areas. Because
of such unforeseen changes, little reliable data are
available upon which to base assumptions of future
conditions. One of the major driving forces of the
future is the long-tenm energy perspective. The
California Energy Commission projects a 1.1-percent-
per-year increase in demand for petroleum products
over the next 20 years. Based on this figure, future
conditions for many analyses in the EIR assumed a 20-
year future projection. In addition, it is assumed that
sources of San Joaquin heavy crude (SJHC) and other
domestic crude, including Alaskan crude, will decline.
More reliance will be placed on crude imports from
foreign sources. Because of this greater reliance on
foreigm tankering, this analysis assumes an increase in
Unocal tankering of crude by 60 percent and an
increase in product tankering by 30 percent.
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The continuation of existing operations under normal
operations is .also presented as a separate discussion
from that of impacts from accident conditions for
resources directly affected by oil or product spills.
This delineation has been provided to focus on
appropriate mitigation for those resources impacted
from spills.

For the impacts discussion, significance has been
classified according to the following definitions:

» Class I - A significant adverse impact that
cannot be mitigated to a level of nonsignificance.

»  Class IT - A significant adverse impact that can
be mitigated to a level of nonsignificance.

» Class I - An impact that is adverse, but
nonsignificant.

»  Class IV ~ A beneficial impact.

S8.5.1 Proposed Proiéct

§.5.1.1 Operational Safety/Risk of Accidents

Continuation of Current Operations
Routine Operations

The various components of the Marine Terminal and
its operations were evaluated. The evaluation of
structural integrity of the wharf identified corrosion of
steel batter piles and beams that, if allowed to continue
to deteriorate, will result in a potentially significant
(Class II) impact to wharf integrity that can be
mitigated through repair of the wharf.

The most current versions of piping and
instrumentation diagrams (P&IDs) and operations and
training manuals were reviewed. P&IDs were found
to be outdated, resulting in a Class II impact.
Mitigation includes updating to meet the Office of Qil
Spill and Prevention Response (OSPR) requirements.
Six spilis have occurred at the Terminal since 1986

due to pipeline corrosion or-erosion. The proposed.

OSPR regulations also require that a hazard and
operability (HAZOP) study be conducted to identify
hazards. This hazard (corrosion and erosion) is
considered to be a significant (Class I} impact that can
be mitigated by development and implementation of a
Risk Management Audit Program and a planned
mainlenance program.
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An annual inspection of the Terminal in December
1992 found that a detonation arrester near the
Berth M-1 vapor connection had been removed from
its original approved location and now represents a
potential safety hazard (Class IT impact). Resolution
of this issue will require both SLC and U.S. Coast
Guard (USCG) review as to the detonation arrester’s
effectiveness and relocation or placement of additional
arresters,  Due to this detonation arrester being
moved, a 1991 HAZOP study on the vapor control
system (VCS) is no longer valid.

Routine vessel traffic operations consist of traveling
to/from the Marine Terminal and performing loading
and unloading operations. No impacts are associated
with the Unocal Marine Terminal vessel traffic routine
operations. Because tankers and barges calling at the
Unocal Marine Terminal use the designated vessel
traffic channel and the vessel traffic separation (VTS)
in place both inside and just outside the Bay, the vessel
traffic associated with the Unocal Marine Terminal
does not create an impact on other vessel traffic or
recreational watercraft during routine operations.

Accident Conditions

The potential for spills at the Terminal was estimated
based on published data for spills greater than 238 bbl
and greater than 1,000 bbl, It was estimated that, over
a 40-year life (lease term), there would be a 78-percent
probability that a spill greater than 238 bbl would
occur (2.7 x 10 per port call or a mean time of
27 years between spills) and a 20-percent probability
that a spill over 1,000 bbl would occur (3.8 x 10° per
port call or a mean time of 187 years between spills).

The potential for spills from vessels calling at the
Terminal was estimated based primarily on data
contained in the GTC Gaviota Marine Terminal Project
Final Supplemental EIR/EIS (Aspen 1992) and the Port
Needs Study (USCG 1991). Taokers calling at the
Unocal Terminal normally operate between terminals
in California, Oregon, Washington, Alaska, and
Hawaii. Spills more than 50 nautical miles (nm) from
the coast are not expected to impact the shoreline.
Vessel traffic was analyzed out to the 50-nm limit,
The estimated mean times between spills greater than
1,000 and 10,000 bbl for tankers in transit to/from the
Terminal were estimated to be 390 years (1,450 years
inside the Bay and 350 years outside the Bay) and
1,120 years (7,100 years inside the Bay and
1,330 years outside the Bay), respectively. While the
probability of a spill from vessels at the Marine
Terminal or vessels in transit lanes is low (once every
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170 years for a spill greater than 1,000 bbl), a spill
can still result in a significant (Class I} impact if
sensitive/vulnerable resources are impacted. Sensitive
resources are covered in other resource sections below,

Unocal has recently updated its Oil Spill Response
Manual to meet the requirements of the Federal Qil
Pollution Act of 1990 (OPA 90). In addition, it
contracts for a vessel to stand by the Terminal
whenever crude cil or a persistent product is being
transferred. This standby vessel has the capability to
deploy 600 feet of boom within 30 minutes. Unocal is
a member of the Clean Bay oil spill cooperative and
the Marine Spill Response Corporation (MSRC).
These two organizations have a great deal of response
capability in the Bay Area and can respond rapidly to

a spill at the Unocal Terminal or from a vessel .

transitting to/from the Terminal.

In most cases, Unocal should be able to contain small
spills at the Terminal; however, depending on
currents, small spills may sometimes not be
containable. It is unlikely that large spiils could be
contained and would, in most cases, be expected to
reach shore. Thus, spills from the Terminal are
considered to be significant (Class I) impacts.

Response to a spill from a tanker is the responsibility
of the vessel owner/operator. Each vessel is required
to have an oil spill response plan that identifies a
worst-case spill and response measures. Response
would consist of containment, recovery, and protection
of sensitive resources. Clean Bay and MSRC would

make their equipment available to member companies -

as would other cooperatives (Clean Seas, Clean
Coastal Waters). WCSC is a member of both Clean
Bay and MSRC. It is, however, unlikely that the
response efforts could prevent a large spill from
causing significant contamination to the shoreline.
Spills are considered to be significant (Class I)
impacts.

Fires and explosions are possible at the Terminal
involving vessels and/or fthe Terminal itself. The

requirement for inert gas systems (IGS) on tankers

transporting volatile products greatly decreases the
possibility of fires and explosions on tankers. Even
so, a fire could result in the generation of radiant heat,
and an explosion could create flying debrs and biast
overpressure. However, neither the radiant heat nor
the flying debris would be expected to present a hazard
to the general public (Class Il impact).
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Unocal maintains its own fire/emergency response
department with full-time personne! trained in fighting
petroleum fires and fires at the Terminal. No
discussion or procedures for dealing with tank vessel
fires were found in Unocal’s manuals addressing fires
or emergency response; however, measures were
addressed in the West Coast Shipping Response Plan.
Thus, there is a need for updating of the Unocal
manuals for consistency (Class II impact).

A butane pressure vessel is located on the filled state
lands that have been under the same lease as those for
the Marine Terminal. SLC expects to continue leasing
that parcel to Unocal regardless of the outcome of the
Marine Terminal. While the probability of a major
incident involving the butane vessel is extremely low
(one release every 350,000 years), a worst-case
catastrophic tank failure could result in a butane
release with a flammable gas cloud calculated to
extend about 4,900 feet downwind. If the butane is
ignited, a radiant heat footprint could extend
approximately 1,000 feet from the fire. An unconfined
vapor cloud explosion (considered to be the worst type
of event) would cause windows to be broken several
miles away with heavy damage to other structures.
Thus, while the probability of these events occurring
is remofe, a significant (Class I) impact would result
if such an event were to occur, with substantial
potential for injury to the general public.

Analysis of Future Conditions

Accidents at marine terminals have been shown to be
approximately directly proportional to the number of
vessel callings. Future conditions assume increases in
tankering and barge activity due to a decrease in
production of Central Valley crude and an increase in
import of crude from Alaska and other sources. Thus,
the probability of spills at the Terminal and along the
shipping lanes will increase. Even though the risk
increases, the impacts resulting from spills remain the
same as for the continuation of current operations.

Cumulative Analysis

Twenty-four marine terminals operate within the Bay
and contribute to the risk for accidents. The
cumulative risk of accidents increases from these
terminals, and significant (Class I) impacts would
result from spills, especially if sensitive resources are
present.  Mitigation includes compliance with all
reguiations and specific mitigations for each terminal
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to be determined on 2 terminal-by-terminal basis.
Even with mitigation, impacts would remain significant
(Class I).

S$.5.1.2 Water Quality

Continuation of Current Operations
Routine Operations

Unocal tankers unlead product and tske on ballast
water at Wast Coast ports that may have higher levels
of certain contamimants then San Pablo Bay.
However, because the volume of water discharged:

- would be extremely small and dispersion would be

rapid, discharge of segregated ballast water at the
Unocal Terminal is not expected to have an adverse

significant (Class III) impact on water quality. .1t may, '

however, contribute to the sigmificant cuoiulative
impacts of poflutants in the Bay (Class]). Other

wastewaters generated by docked vessels are not
* released into the Bay, but are fed into the process

watér feed to the wastewater treatment plant.

A smail amount of trace metals and organotins may be
introduced into Bay waters from antifouling paints and
sacrificial anodes on ship hulls. Tributyltin (TBT) is
the most toxic of substances. Unceal has suspended its
use of TBT antifouling paints and now uses coal tar
with epoxy overlay coatings. Thus, Unocal tankers do
not contribute significantly (Class H) to elevated TBT
levels in Bay waters. A prohibition in the lease
stipulation against TBT use and mandatory SLC
imspection would reduce any potential for impact to a
level of nonsignificance.

Other sources of contamination of Bay waters may be
from small leaks and spills from the Terminal facility
as well as from tankers and barges at the Terminal.
All of these sources of Iow-fevel chropic contamination
would be expected to represent an adverse, but
nonsignificant (Class I} impact. Because of the tidal
flushing that occurs in the vicinity of the Terminal,
these materials would be rapidly dispersed. Therefore,
concentrations in Bay waters would not be expected to
exceed standards. However, any jmpact of
contaminants contributes to mass loadings in the Bay
and would be regarded as a significant (ClassI)
cumulative impact.

Continued oil transpori from the Marine Terminal

"would be expected to contribute to the volume of

effluent discharged from the Refinery; however, the
Refinery™s fully treated effluent concentration remaing
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constant due to the equalization system that allows the
feed to stabilize prior to introduction into the treatment
plant. The Terminal's contribution of discharge to Bay
water is considered to be adverse but nonsignificant,
All discharge would continne to meet National
Pollutant Discharge Elimination System (NPDES)
requirements. Impscts of Refinery discharges are
considered to be adverse, but - nonsignificant
{Class TI[). Water sampled pear the Maxine Terminal
has been shown to have concentrations of copper, lead,
and zipe that exceed San Francisco Bay Plan
objectives, which are considered lo comtribute to
cumulative loading. The Terminal’s contribution to
contaminants in San Pablo Bay is small relative to
other sources and is nonsignificant on a project-specific
level, but would contribute to significant cumulative

impacts,

Continued Terminal use would require continued
maintenance dredging of ;}')B'ro:ﬁmately 90,000 cubic
yards annually with dredged material disposed of at the
Carquinez Strait Dredged Material Disposal Site
(OMDS, SF-9). The conditions of the DMDS are
such that material rapidly disperses. Sediments at the
Marine Terminal are primarily coarse grained; thus,
the amount and duration of turbidity generated by
dredging operations are conmsidered to be minimal.
Also, Marine Terminal sediments have tested clean
with no organic pesticides, polychlorinated biphenyls
(PCBs), phenols, polycyclic aromatic hydrocarbons
(PAHS), or phthalates detected and trace metals and
organotins detected at low levels. Nickel was the only
trace mesal detected at elevated levels in the sediment
but is at the low end of the concentration range at
which biological effects have been observed.
Continued dredging of sediments at the Terminal
would have an adverse, but nonsignificant impact
(Class TIT) on water quality.

Accident Conditions

An ofl spili bas a minimal effect on the physical
properties of seawater, but can have significant impacts
to water chemistry. The reduction in light
transmissivity and resuiting sea surface warming by an
oil spill from the Proposed Project are considered to be
adverse, but nonsignificant (Class OT) impacts to
marive water quality,

A significant (Class I or X) impact to water quality

will result from changes in water chemistry from an -

accidental spill of ¢rude or product in either the Bay or
the outer coast. Severity of the impact will depend on
spill size, oil composition, spill characteristics
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(instantapeous vs. prolonged discharge, surface vs.
subsurface spill, and so forth), environmental
~onditions and their effect on weathering of spill
“properties, and cleanup effectiveness. A product spill
would be more toxic, but of shorter duration than a
crude ol spill. A spill of less than 50 bbl may be
contzined and significant adverse water quality impacts
thus mitigated (Class IY). A larger spill would ot be
-effectively contained and would violate water quahty
objectives.  Beneficial uses of the Bay and ocean
waters will be impaired. A spill over 50 bbl would
bave a significant ummt:gable impact cn water quahty
(Class I).

Analysis of Future Condifions

‘The projected future increase in the level of operation
at the Marine Terminal would be expected to have a
proportional increase in the level of smail leaks, spills,
and segregated ballast water discharges. These are
- considered to be a very small, adverse, but
nonsignificant impact (Class IIT}. :

In the future, as the Refinery uses less San Jozquin
Valley crude and more imported crude, a reduction in
the mass loadings of selenium into the Bay may be
expected (Central Valley crude .contains higher
selenium copcentrations than those of Alaskan crude).
Because no increase in the amount of wastewater
discharged from the Refinery is anticipated as a result
of increased tankér traffic at the Terminal, there
should be no increase in the pollutant icading of other
contaminants.

An increase in tanker traffic would result in an
incressed risk of an oil spill at the Terminal, in the
Bay, or along the outer coast. Impacts from a spill
remain as described for the continvatior of current
operations.

Cumulative Analysis

Within the Sen Francisco Bay estvary, levels of z
number of pollutants exceed’ thresholds,’ which can
have adverse impacts to aquat:éT:anmbutwns
of the Unocal Terminal to those pollutant loadings are
very small compared to other sources. However, any
increase in contaminants that are dlready at harmfl
_ levels would be a significant cumulative impact
{Class I).

8.5.1.3 Marine Biology
Continuation of Curvent Operations

Routine Operations

Routine cperations at the Marine Terminal have the
potential to impact marine life from disturbaace due to
the passage of ships, inciuding disturbance to bottom
sediments, annual maintenance dredging, collisions,
the discharge of segregated ballast water and chronic
inputs of toXicants from wastewater discharge, and

* leaks, drainage, and small spills from vessels using the

Terminal as well as the Terminal pipelines.

Because of the large sand-sized particles that comprise
the sediment at the Marine Terminal, turbidity
generated by annual maintenance dredging is minimal,
and particles would be expected to remmin in
suspension legs than 1 hour after dredging is finished.
Turbidity impacts are thus expscted. to be minimal.
The contaminant levels in these sediments have been
shown to be well below the value shown to cause
mortality in biocassays. Benthic organisms in the
dredged material may be killed, but recolonization of
dredged areas is expected to be rapid (probably within
months). Fishes would be expected to avoid the
dredge. There is some possibifity that juvenile salmon
in thc dredge area could be damaged. Because winter

spring ruﬁ\salmon are sensitive species, impacts-
woul significant (Class II) These. impacts could
be avoided by dredging from July to August when
smolts of the sensitive populations are absent. Data
suggest that elevated selenium levels in the area may.
be related to the Unocal operations, but that high
selenium levels are more Iikely to result from the
Refinery’s use of Ceatral Valley crude and not from
any activity associated with the Marine Terzainal. The
impacts of toxic contaminants on marine organisms are
expected to be adverse, but nonsigaificant (Class III).
Discharge of segregated ballagt water has a slight
potential to introducé invasive organisms to the San
Francisco estuary ecosystem (Class ). This impact
could be avoided by prohibiting water discharge in the
Bay.

Ship noise represeats a temporary disturbance to
fishes, but Unocal Marine Terminal-related ship traffic
represents an incremental amount compared to the
background notse of ship traffic in San Francisco Bay
and along the north coast. Thus, disturbance to fishes
from tanker traffic at the Terminal is considered to be
adverse, but nonsignificant (Class ).
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Birds are common, but not abundant, near the
Terminal possibly because they preferentially select
waters and shoreline areas where food sources are
more abundant and accessible. California brown
pelicans (endangered) are known to roost in small
numbers at a few sites in San Pablo Bay and are
acenstomed to noise and marine activity. Continued
operation of the Terminal will not result in significant
Jmpacts to birds (Class TH). Any discharges and small
- chronie leaks and spills associated with continued
gperaﬁons would be below levels that would have
irect impacts on birds. Effects, such as soiling of
feathers, would be adverse but momsignificant
{Class III).  Also, Ubnocal does mot significantly
contribute (Class IIT} to the input of contaminants into
the Bay that affect the health of bird populations.
Continued tapker tramsport is expected to produce
nonsignificant (Class I1T) impacts on birds. Birds are
not affected by moving vessels and more typically

forage or rest in waters shallower than those of the

tanker routes.

‘Within San, Pablo and San Francisco Bays, the marine

mamemal fauna typically includes harbor seals,

Catifornia sea lions, and harbor porpoises. Off the

outer coast (other than gpecies listed as threatened or

., endangered), there are fur seals, elephant ssals, Dall’s

* porpoise, and three species of dolpbims. Injury or
death of these small, fast-swimming marine mammals
species has not been reported. Because of the remote
chance for occurremce, the potential impacts of
collision with nonlisted raarine mammals from Unocal
vessel traffic are nopsignificant (Class IIf). Routine
operations at the Terminal are mot expected to impact
these marine mammals (Class.IIT).

- Tanker traffic produses a risk of collision with whales.
‘Whales are very rare in the bays; thus, risk of death or
injury from Unocal tankering is negligible. However,

_the potential for collistons increases along the outer
coast, especially in the Gulf of the Farallones in late
summer and fall during migration. Despite the
potential for collisions, the probability of such an event
is low. Thus, the potential for collisions and injury or
death to whales js congidered to be adverse, but
nonsignificant (Class IIT).

Accident Conditions

Trajectory modeling showed that oil spill dsk is
greatest at the Marine Terminal, but that small spills
would be most likely to occur. The impacts to
biclogical resources from these small spills are
nensignificant (Class IIT). Spills in tankering lanes
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would be less likely, but would be more significant
because greater quantities of spilled ofl would result.
Spills of 1 to 50 bbl could potentiailly have significant
impacts to biclogical resources, but could be contained
and cleaned before significant impacts occurred
{Class II). Larger spills would have significant
biological impacts (Class )= the Bay, Unocal
tanker spills would have the greatest probability of
contacting waters through central and northern San.
Francisco and San Pablo Bays.” Carquinez Strait could |
also be affected by moderate oiling with less risk of -
oiling to the shallow waters of San Pablo Bay and
Suisun Bay. Offshore, the banker routes with the
bighest risk are near the Golden Gate and from Cape

'Mendocino north. ‘The area around Point Reyes and

just south of San Francisco Bay are also at high risk of
moderate oiling. While impacts wiil vary depending
on the origin of the spill, current conditions, and
sensitive resources present, spiils greater than 50 bbi
will bave the potential to significantly (Class I} impact
biclogical reSources.

Biological resources that have the potential to suffer
significant (Class I) impacts include the following:

phytoplankton in San Pablo Bay, Carquinez
Strait, and Suisun Bay, and for.a short-time in
localized areas of the-riorth coast: :

>

zooplankton in San Pablo Bay, Carguinez Strait,
and Suisun Bay, and Jocally off fhenorth coast;

Tocky intertidal and shaliow subtidal in San
Francisco Bay estuary and off the north coast;

intertidal mudflats in, San Francisco estvary;
dungeness crab, bay shrimp, eelgrass, longfin
smelt, Pacific herring, Chincok szlmon, striped
bass, American shad, white sturgeon, and starry
flounder in San Francisco Bay estuary;

salt mersh habitat;

coastal estuaries/river mouths;

»  shorebirds and waterfow] (migrant populations in
San Francisco Bay estuary); and

double-crested cormorant (regional breeding
popuiation in. northern California).

Threatened/endangered/candidate species at risk of
significant (Class ¥) impacts include the following:
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»  Suisia marsh aster,

[ s’cﬁ—haimd' bizd beak,

»  Delta tule pea,

» Mason’ls lilaeopsis,

> bclm smelt, .

»  winter run Chinook szlmon,

»  Caltfornia clapper rail and Californie black rail
(breeding population. in San Francisco Bay
estuary), )

»  California least tern (breeding population in San
Francisco Bay estuary),

»  Jlong-billed curlew (migrant population in San
Francisco Bay estuary),

»  California brown pelican (migrant population
San Francisco Bay),

» ' southern sea ofter,

»  Steller sea lion (regional breeding population in

California), and :
» blue, fin, and humpback whales (regional
breeding popuiation in Californta).
Analvsis g-f Future Conditions

Future conditions are not expected to yesult in
substantial changes in effects on the marine
environment. The projected increases in operations at
the Terminel would have a proportiopally small
Increase in the level of small leaks and spills that
wonld be considered to have an adverse, but
nonsignificant impact (Class II) on marine resources.

As discussed above for water quslity, because the
Refinery uses less San Joaquin Valley crude and more
imported crude, & reduction in the mass Joadings of
selenium into the Bay may be expected and there
would be no increase in the pollutant loading of other
contaminants to impact parine resources (Class III

impact). S

An inerease in tanker traffic wonld result in an
increased risk of an oil spill at the Terminal, in the

Bay, or along the cuter coast. Impacts from a spiil on
marine resources would remain as described for the
continuation of current operations.

Cumulative Analvsis

Cummulative impacts to biclogical resources include
those from cumulative degradation of water quality and
cumulative risk of a mafor oil spill. Unccal’s
contribution to this impact is a small, localized
significant impact. The most significant actions to
decrease cumulative loadings of pollutants to the Bay -
estuary aré the new regulations and recommended
practices by the U.S. Environmental Protection
Agency to control nonpoint source pollution. The
largest source of contaminants to the Bay estuary is
urban and nonurban runoff. Implementation of
management measures and practices fo control
nonpoint source pollution could significantly improve
water quality in the Bay and, thus, estuarine biological
resOurcss. : .

§5.5.1.4 - Fisheries
Continuation of Current Operations

Routine Operations

The area around the Unocal Marine Terminal
accommodates several fisheries, including shrimp,
salmon, sturgeon, bass, and perch. Very littte of the
fisheries area is precluded from fishing due to
Terminal routing operations. In addition, fishing
aclivities (commercial and recreational) are light within
the arez around the Terminal. Thus, impacts to
fisheries from routine operations are considered to be
adverse, but nonsignificant (Class III).

Within the Terminal area, maintepance dredging
occurs almost annually to ensure adequate water depth
for tankers and barges. Little disturbance to fishing
activities is anticipated, and disturbance to bottom and
water column fish and shellfich is considered to be
minimal. Disposal of dredged materils occurs in
Carguinez Strait, an area’ subject to scouring due to
Bay conditions. Some smothering of Bay organisms is
expecied, but impacts on bay shrimp and other species
are considered to be adverse, but nonsignificant

(Class III).

Because tankers and barges traverse the shipping lanes,
fisherman canpot access. the area and thus temporsrily
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lose a small portion (1.0 square mile) of fishing area,
which is about 0.5 percent of water area available for
fishing. This is not considered to be significant
(Class I). In particular, herring fishing is at risk of
conflict with vessels in the shipping channels,
Shipping corridors used by Unocal tankers and barges
pass through currently fished herring grounds around
Angel Island, off Alcatraz, and along portions of
Tiburon shore. At any one time, a tanker would take
up nearly 1 square mile or 25 percent of the fishing
area. This is a significant (Class H) impact that can be
mitigated through Unocal’s vessel conformance to
" agreements developed between the California
Department of Fish and Game, herring harvesters, and
other interested parties with regard to ways of
minimizing conflicts between vessels and herring
activities.

Accident Conditions

Significant impacts (Class I and ) to fisheries can
result from an accidental spill of crude oil or crude oil
product near the Marine Terminal, within the shipping
lane, or aleng the ocuter coast. The severity and
impact of a spill to fisheries depend on the following:
(1) the physical presence of the oil on the water, (2)
fishing restrictions imposed by public agencies to
ensure that no tainted seafood reaches markets, (3)
harbor closures to keep oil in or out, (4) spatial
conflicts with cleanup operations, (5) long- and short-
term biological effects on fish and habitat, (6) changes
in seafood markels due to public fears of eating
contaminated seafood, (7) fishermen avoiding areas for
fear of contaminating gear and catching tainted fish,
(8) fishing area closures forcing fishermen to other
areas, thus crowding those areas and decreasing the
catches of crowded fishermen, and (9) for recreational
fishing, public reluctance to return to an area after a
spill.

San Francisco Bay commercial and recreational fishing
areas with the highest risk of oil spill contact are

»  western Suisun Bay,

> Honker Bay;

»  Sacramento River mouth,

> Mare Island Strait (Napa River),
»  Carquinez Strait,

> eastern San Pablo Bay,
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» central San Francisco Bay from Richmond to
Alameda,

»  Tiburen,

> Ye:.rba Buena Island, and

> Angel Island.

The most vulnerable fisheries are

»  commercial shrimp (Carquinez Strait and eastern
San Pablo Bay) and herring (central San
Francisco Bay);

»  recreational salmon, sturgeonm, and bass (San
Pablo Bay, San Francisco Bay, Carquinez Strait,
and Napa River); western Suisun Bay fisheries;
halibut and rockfish (central Bay); smelt
(Tiburon, Angel Island, and Berkeley Pier);
perch (San Pablo Bay, central Bay, Angel Island,
Berkeley Pier, and Tiburon); and clambeds
{(Richmond); and

»  herring spawning (southern San Pablo Bay,
central Bay, and Oakland/Alameds).

Along the outer coast, most offshore fisheries have a
moderate to high risk of contact with spills from
Unocal and all tankers traveling the outer coast.
Nearshore fisheries, mainly dungeness crab and sea
urchin, are vulnerable around the Eel River, near
Albion and the Navarro River, around Point Arena, at
Point Reyes, and along the coast from San Francisco
to Davenport (the southern boundary of the study
area).

Analysis of the outer coast scenarios shows that
aquaculture impacts are likely in Monterey Bay and off
Santa Cruz. Kelp harvesting impacts are expected
from Point Montara south to Monterey Bay and from
Bruhel Point to Navarro Head.

Oil spill impacts range from significant (Class I and IT)
to nonsignificant (Class III). Mitigation for the
described impacts focuses on timely oil spill response
and cleanup, compensation for financial losses and
environmental damages, and evaluation of the
effectiveness of the response measures and procedures.

Analysis of Future Conditions

For the future conditions, fisheries in the immediate
vicinity are expected to remain as they are now,
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barring any unforeseen major changes in regulations,
habitat, and harvesting methods. Impacts on fisheries
during this period will continue, except that the
increased number of tanker and barge trips has the
potential to increase the risk of accidents and result in
more frequent disruptions to fisheries.

Cumulative Analysis

Cumulative impacts (Class I) to fisheries can result
from oil tankering, Marine Terminal and Refinery
operation, and other industrial and agricultural sources
in the Bay Area that have the potential to pollute the
Bay. Compliance with agency criteria, management
strategies, and contribution to mitigation and
restoration programs designed to restore and enhance
Bay fisheries by all potential polluters would help
mitigate some of the impacts. However, residual
effects from oil (and other industrial) spills would
remain significant.

The level of Unocal’s contribution to mitigation and
restoration programs should include periodic review of
Bay conditions and the Unocal Marine Terminal lease
conditions and miligation measures. If necessary,
revisions to these conditions and measures should be
made to adjust Unocal's level of responsibility for
mitigaling its sharé of contributions to cumulative
impacts. In this manner, Unocal’s contribution to
cumulative impacts can be reduced to a level of
nonsignificance.

8.5.1.5  Air Quality

Continuation of Current Operations

In terms of local air quality, granting a new lease for
the Unocal Marine Terminal will not change the
quantity or affect the quality of air emissions as Jong
as operations remain unchanged. Direct sources of
emissions are associated with operation of the thermal
oxidizer, loading operations, ballasting, and fugitive
sources (pumps, valves, and flanges). Indirect sources
derive from mobile operations, including trucks, rail,
barges, tankers, tugboats, and so forth as they travel
through the area to and from the Terminal. Based on
the assumption that no changes in operational volumes
occur, emissions will be less than those that occurred
under the original lease.. Some emission reductions
have recently been mandated by the Bay Area Air
Quality Management District (BAAQMD), and vapor
control equipment, including the thermal oxidizer, has

been installed. Additionally, indirect project emissions
will continue to be reduced in accordance with the
control measures in BAAQMD’s "Bay Area '91 Clean
Air Plan (CAP)" and the Federal Clean Air Act State
Implementation Plan (FCAA SIP). These changes
would contribute to a beneficial (Class IV) impact.

The health risks of the Marine Terminal are not
considered to be significant and will not change with
the Proposed Project. The contribution to the excess
cancer risk by the Marine Terminal was shown to be
far below the significance level of one excess cancer
case in onme million. The evaluation includes
installation of the vapor recovery control systems,
which results in a cancer risk of 2.8 x 103,

Analysis of Future Operations

Impacts from vessel emissions and future truck and rail
emissions will depend on future regulations and best
available control technology in place at the time. For
this anmalysis, a worst case was assumed based on
current emission factors. All future operational
emissions, with the exception of carbon monoxide,
were shown to exceed daily significance thresholds,
producing a potentially significant (Class II) impact.
Mitigation for these increases focuses on use of the
best available control technology available at the time.
Furthermore, future increased operations will require
additional permitting through the BAAQMD, which
will set limitations on allowable emission levels.
Through the use of improved technology, retrofit of
existing components with improved equipment, and
BAAQMD requirements, the impacts will be reduced
to a level of adverse, but nonsignificance (Class III).

Cumulative Analysis

The Proposed Project, as well as other statiohary and
mobile sources, will continue to contribute air
emissions to the region. Until Terminal operations are
augmented, these emissions are within the existing
conditions and will not contribute additional emissions
to the cumulative environment (Class III}.

8.5.1.6 Truck and Rail Traffic

Continuation of Current Operations

No additional Marine Terminal-related traffic will be
associated with continuation of operations at current
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levels, and no impacts to truck or rail traffic will
result.

Analysis of Future Operations

Increases in traffic over a 20-year profected period
were shown to result in an area-wide growth of
approximately 10 percent. Future Marine Terminal
assumptions included a 30-percent increase in tanker
product export that results in a corresponding
30-percent increase in truck/rail product export. No
significant impacts were found to result from increases
in truck or rail transportation, with the exception of
significant (Class IT) impacts to truck use of I-8¢ and
SR-4, which both presently operate at a significant
level of impact (Level of Service [LOS] F).
Mitigation includes a range of measures including
restriction of trucking hours to off-peak hours and use
of rail over trucking. Also, the additional truck trips
could be compensated for by reductions in other site-
generated vehicle trips through trip reduction planaing,
carpooling, and other various incentives.

Cumuiative Analysis

Cumulatively, traffic impacts are due to the placement
of vehicies on I-80, San Pablo Avenue, SR-4, and
other streets. Class I and/or II impacts occur at
congestion points, especially during rush hours.
Because most of Unocal’s truck traffic is restricted to
nonpeak hours of travel, its contribution to cumulative
impacts is minor (Class III).

§.5.1.7 Noise

Coniinuation of Current Qperations

Noise levels from Terminal operations are not audible
at offsite sensitive receptors. No additional noise over
that presently generated will be generated from
continuation of current operations. No additional
traffic from Terminal operations will be generated to
add to noise conditions. No impacts will resuit.

Analysis of Future Operations

Growth assumptions included a 10-percent growth rate
over 20 years. The assumed increase in truck/rail
product export resulting from an assumed increase in
tankering and product export would not significantly
{Class III) increase noise levels in the project area.

276
3P4

Cumulative Analysis

The cumulative noise environment includes the
localized arez where noises can be transmitted and
heard. Noise increases can be expected primarily from
nonrefinery-related  uses, including residential,
commercial, and other industrial uses. Unocal will not
contribute significantly (Class IIT) to noise increases.

S.5.1.8 Earth Resources and Structure Stability

Continuation of Current Operations

No known active faults underlie the site; thus, fault
rupture does not pose a significant impact to the
continued operation of the Terminal. The Terminal
has been designed to withstand seismic shaking of a
Level VIH or IX (Modified Mercalli scale), and no
significant impact would be expected during a
maximum credible seismic event. If a major seismic
event occurred during loading/offloading operation, it
may be possible that pipelines, valvings, support
bracings, and so forth could fail, resulting in spillage
of materials and a significant (Class II) impact.
Mitigation includes routine inspections with
consideration of seismic integrity and incorporation of
seismic retrofit designed for large seismic events.

No significant impacts would be expected to occur to
the Marine Terminal wharf structure due to
liquefaction, However, significant (Class IT) impacts
due to differential settlement, lateral spreading, and/or
lurching were found to potentially occur along the
riprap shoreline acreage where the pier connects to
land. These effects could result in damage to the
shoreline. Mitigation includes routine inspection and
repair as required. No impacts are expected from a
tsunami because the Terminal is located far enough
into the Bay that a wave would attenuate prior to
reaching the Terminal.

The Proposed Project also involves granting a new
lease for filled state lands that Unocal presently uses
for butane storage. This area is susceptible to the
effects of liquefaction. Unocal’s engineering and
design records regarding the adequacy of the pile
foundation beneath the butane sphere were unavailable.
As such, a potentially significant (Class IT) impact
from liquefaction to the butanc tank has been
presumed.-

The present structural design of the approach structure,
wharf, and mooring dolphin was found to be adequate
for the ongoing use of the facility at present loading
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conditions. No structural impacts (Class III) are
expected from the continued routine use of the pier.
There is some corrosion of the structural steel in batter
piles and reinforcing steel in cast-in-place beams that
may have reduced the load-carrying and transferring
capacity of some of these members. As further
deterioration oceurs, this will result in a significant
(Class II) impact from failure or excessive deflections
that can be mitigated by repairs to these corroded
areas. Mitigation also includes development and
implementation of a risk management audit program,
periodic wharf inspection, upgrade of fenders, and an
avoidance system that monitors vessel approach rates
to the wharf.

Secondary significant (Class I or II) impacts could also
occur if pipes fail, resulting in a materials spill into the
Bay, the smaller of which can be miligated by planning
and adherence to Spill Prevention and Response Plans.

Analysis of Future Operations

No additional impacts are expected for future
operations unless larger vessels of greater iocading
capacity would be used. If the mooring of larger
displacement vessels would occur, there could be a
potential for significant (Class II) impacts to the
structural integrity of the wharf or dolphin from wind
load transferred from the vessel into the wharf,
mooring tension loads on deck restraints, and berthing
loads. Evaluations of any changes in requirements for

wharf loading and engineering modifications would be .

necessary to mitigate for any potential impacts.

If the butane tank is used in the future for storing
material of a heavier specific gravity, it is possible that
a significant (Class II) static, pseudodynamic, and/or
overturning impact could result. Engineering and
design review and tank medification would be
necessary to mitigate for any potential impacts.

Cumulative Analysis

A significant (Class I) impact may result in the
cumulative environment from damage to structures at
shoreline marine and industrial facilities, regardless of
precautionary steps taken. Seismic retrofitting, where
feasible, is recommended, and all new structures
should be designed for maximum credible earthquakes
within the region. This would be implemented on a
project-by-project basis throughout the Bay Area.

Aesthetics

Continuation of Current Operations

8.5.1.9

Routine Operations

Under routine operations, continued operation of the
Marine Terminal will not result in any significant
impacts to the visual environment. The Terminal has
been at its present location for nearly 40 years and
blends into the surrounding industrial environment.
Unocal tankering also will continue as present with no
new visual impacts in the Bay or along the outer coast.

Accident Conditions

Spills at the Marine Terminal have the potential to
impact the north portion of San Pablo Bay and into
Carquinez Strait; spills within the Bay shipping lane
have the potential to impact almost any portion of San
Francisco/San Pablo Bay depending on spill size, spill
location, and wind and current conditions. Similarly,
most portions of the outer coast are susceptible to
oiling given the right current and spill situation.
Visually, oiling conditions could range from light
oiling, which appears as a surface sheen, to heavy
oiling, including lumps of floating tar. In events
where light oiling will disperse rapidly, providing
natural mitigation, significant (Class II) impacts can
generally be expected. In events where medium to
heavy oiling is encountered over a wide-spread area or
in areas of high visibility and/or where cleanup efforts
and residual effects of oiling may be observed for
periods in excess of 3 months, significant (Class I)
impacts can be expected. The physical effort involved
in the cleanup, including the equipment that would be
used, in itself will contribute to a short-term significant

{Class IT)) impact.

Analysis of Future Conditions

Over the long term, it is expected that an increase of
up to 60 percent in Unocal tankering activity could
occur due to tankering of foreign crude. There will be
an increase in tanker traffic seen in the Bay, along the
outer coast, and at the Terminal; however, no
significant visual impacts will result from normal
operating conditions. Impacts from accidents remain
as described for accident conditions above, except that
there will be a greater risk from increased activity.
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Cumulative Analysis

The Proposed Project and other ongoing and
foreseeable projects in the Bay Area would continue to
approximate existing conditions, and no significant
changes (Class ) would resuit to the visual
environment. If more than one spill event would occur
in a very short timeframe, a significant (Class I or II)
impact would result. Qil spill prevention and response
contingency planning for the entire Bay Area will help
prevent and respond to spill events and minimize visual
impact.

8.5.1.10 Land Use/Recreation

Continuation of Current Operations

Routine Operations

The continued operation of the Marine Terminal will
not require any changes with land use designations or
policies. No modifications of the Terminal are
proposed that would affect land or recreational
resources. No significant impacts will result.

Planned recreational trail development by Contra Costa
and the East Bay Regional Park District is proposed
along San Pablo Avenue through the Unocal Refinery.
The Refinery and Terminal preempt the use of the
shoreline for recreational access. Continuation of the
lease will continue to preempt this use as well. Also,
because San Pablo Avenue is too narrow for
recreational access, dedication of right-of-way or an
easement and bike trail improvement provided by
Unocal would be required to avoid an indirect
significant (Class IT} impact with planned policy.

Accident Cenditions

Spills at the Marine Terminal have the potential to
impact the northern portion of San Pablo Bay and into
Carquinez Strait; spills within the Bay shipping lane
have the potential to impact almost any portion of San
Francisco/San Pablo Bay depending on spill size, spill
location, and wind and current conditions. Similarly,
most portions of the outer coast are susceptible to
oiling given the right current and spill situation.

Oil spill modeling shows that oil spills originating at or
near the Marine Terminal will potentially impact the
project site, Carquinez Strait, and northern sections of
San Pablo Bay, including the San Pablo National
Wildlife Refuge, Martinez and Point Benicia Fishing
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Piers, Point Pinole Regional Shoreline, Bennett's
Marina in Rodeo, and many others. Spills originating
at other points within the Bay (with the greatest risk
being within central San Francisco Bay) have the
potential to extend to the northern portion of south San
Francisco Bay, all of San Pablo Bay, and into
Carquinez Strait. The significance of impact will
depend on the size of spill, extent of oiling, and the
residual effects. As described above for aesthetics,
Class I impacts would be those that have residual
effects lasting more than 3 months. Except for small
spills, tankering activity, recreational boating, and
fishery activities would be slowed or stopped.
Marinas, harbors, piers, Bay parks, ecological
reserves, and mud and marsh areas located throughout
the San Francisco Bay/San Pablo Bay Area could also
be significantly impacted. Oil on the shoreline would
disrupt nearshore water aclivities and shoreline
recreational activities such as beachgoing.

Land uses along the outer coast, with many
undeveloped and inaccessible shoreline areas, are more
diverse. In remote portions of the shoreline, even the
worst of spills would not necessarily impact land
use/recreational activities. However, there are many
portions of the outer coast that are populated or
heavily used, including beaches, sand dunes, tidepools,
shoreline reserves, harbors, marinas, and other
recreational boating and fishing areas that can be
significanily (Class I or TI) impacted by spills.
Mitigation includes measures for spill prevention and
response and mitigation measures for biological
resources.

Analysis of Future Conditions

According to the Contra Costa County General Plan,
over the next 20 years, a 10-percent increase in growth
is projected in the Bay Area. This will bring with it
an increase in recreational facilities. Under normal
Terminal operations, no significant impacts would
result to these facilities. As growth oceurs, there will
be more shoreline and recreational facilities that could
be impacted by an oil spill. Results of spills and
impacts remain as presented above for the coptinuation
of current operations. Spills would result in significant
(Class I or IT} impacts.

Along with this growth will be a potential increase in
the risk of accidents between tanker/barge traffic and
recreational boaters. Because small boats are highly
maneuverable and large tankers and barges travel at
slow speed, impacts are considered to be adverse, but
nonsignificant (Class IIT).
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Cumulative Analysis

A large oil spill and/or the effects of multiple spills in
a short timeframe could significantly impact (Class I
and II) the cumulative environment. Oil spill
prevention and response contingency planning for the
entire Bay Area will help to prevent and respond to
spill events and minimize impacts.

8.5.1.11 Cultural Resources

Neither the continued operation at current tankering
levels nor future increases in Unocal tankering will
have significant impacts to any cultural resources. No
facility modifications are proposed that would affect
any land resources and consequently have a potential
to impact cultural resources.

Cumulative Analysis

Cumulative projects and future development in the
greater project area will result in the potential for
adverse impacts to cultural resources. Because no new
construction is proposed, Unocal should not contribute
to any major disturbances of prehistoric or historic
resources within the cumulative environment.

S.5.1.12 Energy

Continuation of Current Operations

Issuing a new lease will not result in changes to
existing crude oil deliveries, refining capacity, or
product shipment. No impacts will occur to the energy
perspective.

Analysis of Future Operations

Over the long term, Bay Area refining capacity is
expected to remain relatively constant and may even
decline as smaller refineries in the Bay Area cease
operation. Because the production of Central Valley
and Alaskan crude is expected to decline, it is expected
that there will be an increase in tankering activity
bringing in crude from foreign sources. No adverse
impacts to energy use are expected.

Cumulative Analysis

The overall cumulative crude deliveries and refining
capacities are expected to remain constant. Based on
the assumption that the Califonia economy recovers,
there should be a low, but steady increase in demand
for crude delivery to the Bay Area via tanker.

$.5.2 No Project Alternative
S.5.2.1 Operational Safety/Risk of Accidents

If the lease is not renewed and Unocal could no longer
use the Marine Terminal, then the risk of a spill or
accident at the Terminal would be removed (Class IV
impact). However, the overall risk of spills from
tankering may not decrease because it is likely that
crude oil and product shipment would be transferred to
another marine terminal, and impacts would remain as
described in the Proposed Project.

Pier Structure Scenarios

If the wharf is abandoned in-place, there would be a
small potential for spill (Class II impact) from residual
crude or product in the pipelines during the pipeline
removal process. Mitigation would include careful
planning and development of a comprehensive
abandonment plan including response measures for
small spills, If the pier remains in-place, there would
be an adverse, but nonsignificant risk (Class IIT) to
vesse] traffic passing through the area. If the pier is
removed, there would be no risk to vessel traffic

" through the area.

If the pier structure is retained for nonterminal uses,
risks would be the same as those of abandonment in-
place, except for uses for the general public such as a
fishing pier. The only public access to the pier is
through the Refinery. While the probability of a
Refinery accident is low, an accident could range from
a fire or explosion to a member of the public being hit
by a Refinery vehicle. If an accident occurred there
would be a significant (Class I or II) impact to public
safety.  Mitigation for some impacts includes
development of traffic control measures and other
safety measures to allow for public access. No
mitigation would be available for risk of injury or
death to the public from an explosion or fire at the
facility.
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Refinery Scenarios

If the Refinery continued operating at current capacity,
without the Marine Terminal, construction of a
pipeline for crude and possibly product transport would
be required. Pipeline capacity from the San Joaquin
Valley is currently committed; thercfore, pipeline
options include a new pipeline to the Central Valley,
comnection to a common carrier, or a pipeline
connection to another marine terminal or the Wickiand
Qil Selby Terminal storage facility. Pipeline transport
of crude generally presents [ess of an impact on the
environment than tanker transport due to less volume
spilled.

Worst-case spill volumes are based on the assumption
of complete drainage by gravity of the section of pipe
between high ground and the point of rupture.
Additional spillage depends on the flow rate and
response time to shut down the pipeline. Other factors
include valves and terrain gradient. The average spill
size from a 16-inch-diameter crude oil pipeline is
2,680 bbl (2 miles of pipeline). Mean time between
leaks and ruptures of a 350-mile pipeline would be 24
and 48 years, respectively. Existing pipelines may
also be used; however, older pipelines are at higher
risk- to failure due to age and corrosion (Class I
impact) that can be mitigated by roufine inspections
and replacement/repair of damaged lines. Thus, in the
event of an accident, the amount of crude spilled from
a pipeline would generally be less than a tanker.
However, depending on the resources present,
significant (Class I) impacts would still occur on
sensitive resources on land. Class II impacts would
result from any spill,

If Unocal replaced crude import and product export via
use of another marine terminal facility, vessel/barge
transit risk could either slightly increase or decrease,
depending on terminal location and terminal
characteristics. If terminals in the Carquinez Strait
were used (Shell Martinez, Tosco, Exxon Benicia),
tankers/barges would travel farther; if terminals in the
Richmond area were used, tankers/barges would travel
a shorter distance. Added traffic at other marine
terminals may create congestion and increase the risk
for collisions, and other terminals may have either a
better or worse level of spill response.

If increased truck and/or rail transport is used, there
would be a potential for a significant increase in the
level of risk for spills and accidents. The numbers of
spills per billion-ton miles for trucks, tankers, rail, and
pipeline are 44.6, 9.4, 7.8, and 0.5, respectively,
Corresponding deaths for trucks, tankers, rail, and
pipeline per billion-ton miles are 10.9, 0.31, 2.5, and

6276
i

0.01, respectively. The reason for higher death rates

for truck and rail is related to a commingling with

public transportation and a high-energy impact from
collision, overturning, or derailment. Marine and
pipeline transport is much safer from a risk
perspective.  Repiacement of crude and product
transport by truck and rail have the potential to result
in significant increases in the potential for significant
(Class 1 and IT) impacts to public safety. Some forms
of mitigation, such as trucking during nonpeak traffic
hours and greater use of rail, can be applied to reduce
risk.

Reduced Refinery operation or Refinery shutdown
would decrease risks at the Unocal Refinery slightly;
the demand for crude and product would be
compensated by increases at other area refineries.
Lesser or greater risks could result at other refineries,
depending on their locations relative to populated
areas, age or design of facilities, and trapsport risk
depending on location.

§.5.2.2 Water Quality
Pier_Structure Scenarios

Abandonment in-place, removal, or retention for other
uses of the Marine Terminal would eliminate the
adverse, but nonsignificant (Class IIT) impacts to water
quality from leaks, spills, and discharges associated
with the Terminal and would have a minor beneficial
(Class IV) impact on water quality in the vicinity of
the Terminal., Abandonment would also eliminate the
risk of a major spill from the Unocal Marine Terminal
or from ships at the Terminal; however, the risk would
most likely be transferred to another area lerminal(s).

If the pier was abandoned in-place, there would be a
small potential for a spill from the pipelines during
their removal from the wharf structure. This is
considered to be a significant (Class IT) impact that can
be mitigated by implementation of spill prevention and
response Measures.

Removal of the pier structure itself would result in
adverse, but nonsignificant (Class III) impacts on water
quality during removal, resulting in only short-term
increases in turbidity.

Réﬁnﬂ Scenarios

If tankered crude oil is replaced by other nontankered
sources, the risk of crude oil spills from the Terminal
would be eliminated resulting in a beneficial (Class IV)
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impact. Replacement of Alaskan crude by Central
Valley crude could cause a slight difference in
discharge from the Refinery outfall because Central
Valley crude is higher in selenium. However,
discharges would continue to meet NPDES limitations,
and no significant impacts would result (Class III).

If tankered crude or product is replaced by pipeline via
other marine terminals in the area, the risk of water
quality impacts from Unocal tankering and Terminal
activity would be transferred to other area terminals.
Depending on which terminal received the oil, the
overall risk of a spill could be slightly increased or
decreased. If any construction of new submerged
pipelines between the Unocal Refinery and other
marine terminals occurred, there would be an adverse
but nonsignificant (Class I} impact due to the
temporary resuspension of sediments.

Use of increased trucks and rail for product transport
would elimipate the risk of oil spills and impacts to

"water quality resulting in a beneficial {Class IV}

impact. Fruck and rail transport has a higher risk for
accidents than either pipeline or tanker transit. An oil
spill into an inland waterway would have a significant
(Class I) impact on that waterway.

If the Refinery operated at reduced levels or shut
down, oil spill risks would be eliminated resulting in
a beneficial (Class IV) impact. Also, there would be
either a reduction or complete elimination of
wastewater discharge, which would also result in a
beneficial (Class IV) impact.

§.5.2.3 Marine Biology
Pier Structure Scenarios

Abandonment in-place of the Marine Ferminal would
eliminate the adverse, but ponsignificant impacts
(Class IIT) to marine life from decreased water quality
due to leaks, spills, and discharges associated with the
Terminal. The risk of a major oil spill at the Terminal
and from Unocal-related tanker traffic would also be
eliminated. Elimination of these inputs would have a
minor beneficial (Class IV) impact on marine life.
During pipeline removal, there would be a small risk
of a spill (Class II impact) that can be mitigated by
adherence to a plan addressing spill prevention and
response. In addition to the above impacts, if the
entire Terminal is removed, there would be an
adverse, but nonsignificant (Class IlI) impact on
marine Jife from the removal process that would result

in short-term increases in turbidity. If the pier is
retained for other nonterminal uses, impacts would be
as described for abandonment in-place.

Refinery Scenarios

Under  all Refinery scenmarios (Alaskan crude
replacement by Central Valley crude via pipeline,
crude supply and product export replacement via other
pipeline from/to other marine terminals, increased use
of rail and truck), a beneficial (Class 1Y) impact to
birds and marine mammals would result because the
risk of crude spills, from tankering and Marine
Terminal use by Unocal would be -eliminated.
However, there may be an increase in the amount of
selenium discharged from the Refinery wastewater.
On a Unocal-specific basis, this in not considered
significant (Class II[}. It should be noled that
import/export through another marine terminal would
shift the risk of spills to the other facility, which may
increase the potential for spills at that facility. Oil
spill impacts from other facilities would remain as
described for the Proposed Project as significant
(Class I) impacts.

If any new submerged pipeline construction is
associated with intake/export via other marine
terminals, there would be adverse, but nonsignificant
(Class IIT) impacts from temporary turbidity, and from
temporary disturbance to birds from noise. During
construction and operation of inland pipelines, any
spills into inland waterways have the potential to result
in significant (Class I) impacts on aquatic resources.
There may also be indirect adverse, but nonsignificant
(Class IIl) impacts to terrestrial organisms due to
decreases in air quality and increases in noise
disturbance from truck and rail traffic.

If the Refinery reduced its Jevel of operation or shut
down, there would be a reduction or complete
elimination of all risk associated with spills and
wastewater discharge, which would result in beneficial

“(Class 1V) impacts to marine resources.

S8.5.2.4  Fisheries

Pier_Structure Scenarios

If the Marine Terminal is abandoned in-place, the
previously precluded buffer area around the Terminal
would become available for fishing, resulting in a
slight (Class IV) beneficial impact. Dredging would
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cease, resulting in beneficial (Class IV) impacts to
habitat. Unocal vessel/barge actions would most likely
transfer to other Bay Area facilities, increasing the
number .of vessel calls at other docks and piers.
Adverse, but nonsignificant (Class IIT) impacts would
be expected because these other terminals already have
vessels/barges calling at their facilities.

Removal of the Marine Terminal would temporarily
preclude fishing within the area of removal operations.
Biological impacts from this action would be
nonsignificant as would habitat disturbances. After
completion of Terminal removal, the entire area wouid
be available for both commercial and recreattonal boat
fishing. Thus, this altermative would provide for
additional fishing and a very small beneficial
" (Class IV) impact from the reduction in Bay dredging.

If the pier is retained for nonterminal uses, there
would be a small beneficial (Class IV) impact from the
additional boat fishing area that would open around the
pier.

Refinery Scenarios

If tankering crude is replaced by other sources, with
no Marine Terminal in operation, impacts would
remain as described above for pier structure scenarios.
If the Refinery reduced operations or shut down,
wastewater discharges from the Refinery would be
reduced or eliminated, resulting in benefits to fisheries
and their habitat (Class IV impact).

S.5.2.5  Air Quality

Pier Structure Scenarios

If the Terminal is abandoned and left in place or if the
entire pier structure is removed, then deconstruction of
pipelines apd pumping facilities or removal of the
entire pier, pipelines, and pumping facilities would be
required, respectively. Such efforts would require the
use of heavy equipment brought onsite to conduct the
required level of deconstruction. Short-term emissions
during deconstruction were shown to result in an
adverse, but nonsignificant (Class IIf) impact. Long-
term emissions would result from elimination of the
direct and indirect source emissions presently emitted
from the Marine Terminal. This would result in a
beneficial (Class IV) impact within the Bay Area.
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Refinery Scenarios

In order for the Refinery to continue operating at
current levels, additional crude would be purchased
and transported through a common carrier line or
through pipeline connections to a nearby refinery or
storage facility such as the Wickland Oil Selby
Terminal. Some pipeline construction would be
necessary. ~ Pipeline construction emissions are
calculated on a daily basis; thus, length of pipeline
would correspondingly lengthen the number of days of
construction. During pipeline construction, nitrogen
oxide (NOx) emissions would be expected to exceed
the 150-pound-per-day significance threshold resulting
in a significant (Class II) impact. This impact is
mitigated through restrictions on equipment operations,
proper maintenance, and the use of "clean burning®
fuels. In addition, fugitive dust would be raised by
trench excavation and equipment usage on unpaved
surfaces. With use of standard watering procedures,
an adverse, but nonsignificant (Class IIT) impact would
be expected from fugitive dust.

-During operations, pipeline emissions would occur

only at pump stations. Based on the assumption of a
pump station with a 10-million-Btu-per-hour heater,
emissions were shown to be considerably less than
those produced by the present operation of the Marine
Terminal. Thus, operation of a pipeline as ap
alternative to the Terminal would result in a beneficial
(Class IV) air quality impact. ’

If the Marine Terminal is no longer available, some
product export could be partially accommodated by an
increase in truck and rail product transport. Even with
an increase in emissions due to loading losses for truck
and rail transport that are greater than those predicted
for ships, a decrease in air emissions would result with
increased truck and rail transport. A beneficial
(Class IV) impact would result,

If the Refinery operated at reduced levels, air
emissions from the closure of Refinery process units
would result in a beneficial (Class 1V} impact.
Similarly, if the entire Refinery closed, a beneficial
{Class IV) air quality impact would result to the air
basin,

8.5.2.6 Truck and Rail Traffic

Pier Structure Scenarios

Heavy equipment would need to be used for
dismantling the pipelines and pumping equipment if the
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pier is abandoned in-place or if the pier structure is
removed. If the entire pier is abandoned, up to
25 workers and up to five haul trucks may be used to
remove debris on a daily basis. This mix of short-
term traffic added to existing roadways is not expected
to result in any significant (Class IIl) impact.
However, once on I-80 the vehicles would be subject
to travel on a freeway that already operates at 1.OS F,

. and a short-term significant (Class IT} impact would

result. Mitigation would include avoidance of peak-
hour traffic, removal of debris by rail or barge, and

~ use of trip reduction planning.

Refinery Scenarios

Crude oil replacement through use of a new pipeline or
pipeline segment would have the potential to create
significant (Class I and II} impacts during construction
and operation of the pipeline. The Class I and II
levels would depend on the level of existing congestion
and whether any mitigation would serve to alleviate the
impact. Heavy equipment and construction worker
travel would use portions of various roadways that are
at or over capacity, exacerbating existing conditions
and creating a significant (Class IT) impact. Short-
term Class I impacts would also result at any points
where the pipeline would need to cross roadways and
result in a short (1 to 2 day) closure of a roadway
portion for pipeline installation. Alternative routing of
traffic in these cases may alleviate some of the
congestion.

Without tankering ability, there would be increases in
preduct transport by truck and rail. The only impacts
that would be expected would be to I-80 because this
roadway already exceeds rated capacity. A significant
{Class I) impact would result from Unocal trucks
adding to an already impacted condition.

If the Refinery was entirely shut down, it is not
anticipated that removal of the facility would require
the volume of trucks that is presently deployed on a
daily basis. The demolition crew would be smaller
than that of the current staff load of the Refinery.
Thus, beneficial, short- and long-term (Class V)
impacts would be anticipated along all area roadways.

§.5.2.7 Noise
Pier Structure Scenarios

Deconstruction would be required for removal of
pipelines and pumping facilities, and possibly for

complete abandonment of the pier. Heavy construction
equipment noise would be expected to dissipate to an
acceptable level of 75 decibels on an A-weighted scale
(dBA) day/night noise level (Ldn) (for industrial areas)
at a distance of 141 feet from the source, which is
within the confines of the facility, and thus would not
disturb sensitive receptors. The 60-dBA Ldn level (for
residential areas) would be met at a distance of
792 feet. No sensitive residential receptors are located
within this distance, and no impacts would result.

If debris from dismantling of the pier is trucked out,
noise along the local strests could potentially increase.
The additional volume of truck and construction
employee traffic on the local arterials would not
significantly (Class IIT) add to noise in the area.

Refi nél_'g Scenarios

Based on 89 dBA at 50 feet from the construction
source, construction of a new pipeline for crude import
would create significant (Class I[) temporary noise
impacts within 998 feet of low-density residential
areas; 561 feet of multifarnily and lodging areas;
315 feet of schools, libraries, and office areas; and
177 feet of golf courses, stables, and water recreation
areas. Construction haul trips could also result in
temporary significant (Class II} impacis on area
roadways. Mitigation would include avoiding sensitive
routes, restricting construction and haul trip hours,
keeping equipment in tune and using mufflers, placing
stationary equipment away from receptors, and using
portable noise barriers.

During operations, if all crude and product are
transferred by truck, a significant (Class IT) impact
would resuit on San Pablo Avenue. Mitigation would
include restrictions on hours of travel. However, it is
more likely that both truck and rail would be used, in
which case no significant noise increases (Class III)
would result. .

If the Refinery operated at reduced levels, there would
be a decrease in truck, rail, and employee vehicle
trips, which would result in a slight beneficial
(Class 1V) impact due to the reduction of vehicle-
generated noise.

If the Refinery shut down, there would be less traffic
involved in Refinery demolition than from current
operations. A long-term beneficial (Class I'V) impact
would result from the decrease in roadway traffic-
generated noise.
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8.5.2.8 Earth Resources and Strucfure Stability
Pier Structure Scenarios

If the Marine Terminal is dismantled in part or in
entirety, there would be no pipelines and associated
pumping facilities that could be damaged and release
malerials into the Bay. A beneficial (Class IV) impact
would result.

Refinery Scenarios

The Refinery could use a pipeline for crude import
from one or several sources lo replace tankering to
maintain current refining capacity. Pipelines are
generally constructed with some tolerance for flexure
and can be designed to withstand damage from a
maximum credible earthquake. As such, no impacts
would be expected unless a larger seismic event
occurred. More common to pipelines are spills
resulting from corrosion of aged pipelines or damage
caused by vandalism, resulting in a significant
(Class IT} impact, Mitjgation includes routine
inspection of aging lines and repair, as well as
coverage, of lines to prevent vandalism.

Rail operations conld be temporarily disrupted by
relatively minor displacements of rail alignments due
to fault rupture, liquefaction, lateral spreading,
settlement, or lurching, If a truck or rail car is
damaged during a seismic event, spilling contents, then
a significant (Class I or H} impact would result,
depending on the environmental resources in the spill
path.

8.5.2,9  Aesthetics
Pier_Structure Scenarios

If the Marine Terminal is abandoned in-place, the
visual environment would remain as it exists at
present. Based on the assumption that maintenance is
performed, no significant impacts would result.
However, if the pier is allowed to deteriorate, it could
suffer visually from signs of neglect. If this occurred,
it is not expected that significant (Class IIT) impacts
would result due to the low number of viewers of the
structure.

If the Marine Terminal is dismantled, the character of
the nearshore environment would change; a slight
beneficial Class IV impact would result. No
significant (Class ITI) impacts would be expected from
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deconstruction of the pier, even though heavy
equipment and possibly barges would be working
offshore for a period of up to 4 months.

Refinery Scenarios

Construction of a pipeline for crude import would
incur temporary significant (Class II} impacts along
areas of pipeline routing. These impacts would mainly
occur in nonindustrial areas, such as residential,
recreational, commercial, and other highly sensitive
visual areas {open space, undeveloped areas). Impacts
within paved areas can be quickly mitigated through
repaving. In other areas, vegetation and landscape
scarring would be mitigated by incorporation of new
vegetation and landscaping. Due to growing times, the
residual effects of pipeline construction impacts are
generally more severe in areas that require
revegetation than in areas that only require repaving.

Increases in truck and rail traffic have the potential to
result in a visual impact due to the addition of
vehicles, However, this is generally considered to be
more of a nuisance than an impact and is not
considered to be significant (Class IIT).

If the Refinery reduced its capacity, no visual impacts
would occur. If the Refinery is closed and dismantied,
then the overall character of the immediate area at
Davis Point could change. If the land is to be used for
other industrial uses, which is the most likely scenario,
the eventual visual effect would be similar to its
present use. However, if the land is rezoned for other
uses, the general expectation of the community could
change, and a beneficial (Class IV) impact could result
if the land is used for open space or recreational uses.
There would be several obstacles in reaching such use,
including cleanup of probable onsite hazardous wastes.

§.5.2.10 Land Use/Recreation

Pier Structure Scenarios

No changes would occur from the abandonment in-
place of the Marine Terminal. The Terminal would not
be used for tankering, but also could not be used for
recreational purposes because access is only through
the Refinery. No significant impacts would result. If
the Terminal is dismantled, this portion of submerged
tidelands would become open for nearshore boating.
No adverse or beneficial impacts would be expected
from this scenario. As presented in Section §.5.1.10,
the Refinery would conlinue to preempt use of the




Executive Summary

Unocal Marine Terminal FIR

shoreline for recreational access resulting in a
significant (Class II) impact with proposed trail
development policy. This would be mitigated through
the dedication of access right-of-way for recreational
trail improvements along San Pablo Avenue.

Refinery Scenarios

If the Refinery continued operating at current capacity
through crude import via pipeline(s), no land use
changes would be expected other than to obtain
pipeline easements. A temporary nonsignificant
(Class IIT) impact would result due to precluding land
uses along construction routes. No conflicts are
foreseen with the County General Plan. Similarly, no
land use changes would occur from a reduction in
Refinery operation. If the Refinery is shut down and
dismantled, several steps would be required before the
site could be considered for other uses, the most
prominent involving cleanup of hazardous wastes. If
the site is slated for other uses, zoning changes may be
required. Based on the assumption that no
incompatible land uses would be permitted by SLC or
the County on the site, no land use or land use policy
impacts are expected.

This alternative also preempts recreational shoreline
trail development and results in a significant (Class II)
impact. This impact would be mitigated through the
dedication of an access right-of-way for recreational
trail improvements along San Pablo Avenpue.

S.5.2.11 Cultural Resources
Pier Structure Scenarios

If the Marine Terminal is abandoned and dismantled in
part or in entirety, there could be a potential for a
significant (Class II) impact to cultural resources
located at the end of Davis Point where the Terminal
connects to land. There is a potential that sites may
exist that have not been previously recorded. An
archaeological monitor would be required to be present
during any ground-disturbing activity. Amny sites
would be evaluated to delermine resource potential,
and mitigation measures would be implemented as
prescribed by an archaeological professional.

Refinery Scenarios

Pipeline construction to either a common -carrier,
another marine terminal, or, as a worst case, the

Central Valley would have the potential to significantly
(Class IT) impact cultural resources. Depending on the
route, there could be both previously identified sites
and sites not yet recorded.

If the Refinery operated at reduced levels, no impacts
to cultural resources would be expected as long as all
facilities remained in place. Shutdown of portions or
all of the Refinery would result in the potential to
uncover cultural resources during dismantling and
cleanup of the Refinery. These sites would be
previously unrecorded sites that could be uncovered
during cleanup and would result in a significant
(Class IT) tmpact. Mitigation would be as described
for the pier structure scenarios.

S.5.2.12 Energy

If the Unocal Refinery obtained crude via other

.sources by sharing with other marine terminals or via

new pipeline(s), it is expected that any increased use
through other sources would not result in a major
disruption of energy supplies. This is an adverse, but
nonsignificant (Class IIl) impact because careful
queuing of shipments would be necessary to avoid
delays in tanker deliveries.

If the Unocal Refinery shut down, there would be a
loss of about 9 percent of refining capacity in the Bay
Area, This loss, coupled with the potential closure of
other facilities, could result in a shortfall in refining
capacity over the long term. This would be a
significant (Class II}) impact that may require
importation of refined products.

S.5.3 Consolidation Alternative
S$.5.3.1 Operational Safety/Risk of Accidents

Consolidation of the Unocal and Pacific Refining
Marine Terminals to the Unocal facility would have
advantages and disadvantages. Unocal’s trestle-
mounted pipelines are much easier to maintain and are
at less risk of leakage or breakage ‘than Pacific
Refining's subsea pipelines. Access to the Unocal
facility via land (rather than water access omly for
Pacific) is advantageous for emergency situations
resulting in a beneficial (Class I'V) impact. However,
the addition of the Pacific Refining vessels calling at
the Unocal Terminal would increase congestion,
resulting in an increase in the potential for accidents,
which is considered adverse, but nonsignificant

(Class I). Consolidation would approximately double
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the current amount of tankers handled on an annual

basis by Unocal (from 87 to approximately 175).

-8.5.3.2  Water Quality

The combined risk of spills to water quality from
consolidation would be approximately the same as
having both the Unocal and Pacific Refining Marine
Terminals in operation at the same time due to the
closeness of their locations. Thus, no changes to the
risk of water quality impacts would be expected from
consolidation.

. During either construction or abandonment and
removal of new submerged pipelines, there would be
a temporary nonsignificant (Class HI)} impact due to
resuspension of sediments. The same impact would
occur from dismantling of the Pacific. Refining pier.
Also, during pipeline removal of the Pacific Refining
pier, there could be a small potential for leakage or
spillage from the pipeline, resulting in a significant
(Class IT) impact that can be addressed through spill
prevention and response planning.

8.5.3.3 Marine Biology

As stated above for water quality, there would be the
same approximate risk for spills from consolidation as
that of two operating terminals. Thus, the impacts to
marine biology from consolidation remain
approximately the same as those described for the
Proposed Project. Temporary, nonsignificant
(Class IlI) impacts would result to marine resources
from turbidity caused by construction or removal
operations as well as (Class ITT) impacts on birds from
-noise associated with these activities. Any small spills
(Class II) can be addressed through spill prevention
and response planning.

S.5.3.4 Fisheries

For this amalysis, it was assumed that submerged
pipelines could be installed from the Pacific Refining
Refinery to-the Unocal Terminal. Pipeline installation
would be short term and considered to be
nonsignificant (Class III) because fishing in the
immediate vicinity is light. This impact would
preclude access to fishing in the area during the
construction period.
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8.5.3.5 Air Quality

Short-term air emissions would result from dismantling
the Pacific Refining Terminal and construction of a
connecting pipeline between the Unocal and Pacific
Refining "Refineries.  Emissions would either be
significant (Class II) or nonsignificant (Class IT)
depending on the level of demolition/construction.
Class II impacts would be mitigated through restriction
on equipment operations, paper maintenance, and the
use of "clean burning" fuels,

Long-term emissions from consolidation would result

in an increase in throughput of petroleum liquids at the .

Unocal Terminal, thus raising its emtssions. However,
the long-term direct source emission increases may
have to be offset at a greater than 1.0 to 1.0 ratio
depending on permit conditions and emission decreases
from elimination of the Pacific Refining Terminal,
creating a net emissions reduction and resulting in a
beneficial (Class IV) impact.

Indirect source emisstons would remain unchanged at
present production levels.

8.5.3.6  Truck and Rail Traffic

Some conpstruction traffic would be associated with
dismantling the Pacific Refining Terminal and
constructing a pipeline between refineries. A short-
term significant (Class II) impact would occur from
heavy equipment and workers using I-80. No
additional traffic would be expected during operations.
Mitigation would be as described for the No Project
Alternative.

8.5.3.7 Noise

Due to its distance from sensitive receptors, no noise
impacts would be expected during demolition of the
Pacific Refining Pier and construction of a connecting
pipeline between the Unocal and Pacific Refining
Refineries. Demolition and removal would be via
barge operating offshore because the Pacific Pier does
not connect to Jand. No traffic-generated noise
impacts would be produced from either pipeline
construction or operations,

8.5.3.8  Earth Resources and Structure Stability

If Pacific Refining would abandon and remove its
marine terminal and use the Unocal Marine Terminal,
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there would be no differential in impacts over that
presented for the Proposed Project. No impacts are
associated with removal of the Facific Refining Marine
Terminal.

S.5.3.9  Aesthetics

Consolidation of the Unocal and Pacific Refining
Marine Terminals would result in little effect in San
Pablo Bay. Visually, this highly industrislized
- shereline would not change due to the elimination of
the offshore Pacific Refining Pier. Public sensitivity
to the area wounld not change, and the general

character of the area would not change. A slight-

beneficial (Class IV) impact couid result for some of
the local residents whao have view of the Termimals.

8.5.3.10 Land Use/Recreation

Land nse redesignations would not be involved in the
Consolidation Alternative. No land use/recreation
impacts would resolt. This impact and mitigation
associated with recreational trail policy planning for a
trail along the San Pablo Avenue remain the same as
those for the Pier Structure/Refining Scenarios and
could be mitigated by Unocal’s granting of access an
improvements for a trail. :

8.5.3.11 Culfural Resources

Construction of a new pipeline between the Unocal and
Pacific Refining Refineries could resuit in the potential
to uncover previously unrecorded sites. This could
resnlt in z significant (Class 1) impact. Mitigation
would be as described for the No Project Alternative,

8.5.3.12 Enerpy

Consclidation of the Facific Refining Terminal at the
Unocal facility would not create any significant jsnpact
to the overall energy supply picture.

S.6 IDENTIFICATION OF THE
ENVIRONMENTALLY SUPERIOR
ALTERNATIVE

CEQA requires the idenmtification of the
Environmentally Superior Altemative (ESA). Under
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CEQA, if the ESA is the "No Project" alternative,
then another alternative must be deemed the ESA.
However, "No Project,” under most CEQA ElIRs,
usually means that no project action will occur and
tbus, no impacts to the environment will result. For
this project, therefore, the No Project aiternative has
several consequential alternatives that have been
studied throughout this EIR process and have been
constdered for selectiop of the ESA.

Table S-2 presents the comparison of impacts for the
Proposed Project, and the No Project and
Consolidation  alternatives, summarized from
Table S-1. Consolidation was considered to
approximate the impacts of the Proposed Project. The
ESA is determined to be the combination of two No
Project consequential alterpatives: (1) abandoniment
and removal of the pier, combined with (2) reduced
Refinery operations.

Pier removal is slightly more bepeficial than
abandonment in place as it would open up slightly
more fishing area. With no Marine Terminal potential
significant impacts of spills to water and marine
biological and fisheries resources would be eliminated.

Combined with pier removal, the Refinery scenario of
reduced operation would resuit in minimization of
environmental impact associated with crode oil
delivery. The Refinery scenarios of continued
operations at cnrrent capacity via new pipeline and/or
increased truck and rail transport were found to result
in temporary pipeline construction related noise, air,
and traffic, impacts; potentizlly significant safety
impacts associated with increased truck and rail
transport; increased potential for a pipeline, truck, or
rafl spill; the potential of a spill to impact inland water
and biological resources; and, the impact of increased
truck tramsportation on roadways. Further, crude
replacement via pipeline involving the import of
Alaskan crude through another Bay Area marine
terminal, would actually transfer tanker shipping oit
spill impacts to that terminal and not eliminate them;
thus, this copsequential alterpative could be more
impacting than the proposed project. While transport
of Central Valley crude via pipeline would be less
eavironmentally impacting than truck and/or rail
transport, the alternative of reduced Refinery capacity
further reduces potential environmental jmpact by
eliminating those Impacts associated with crude
transport for continued operations at current capacity.
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Table S-1

IMPACT AND MITIGATION SUMMARY BY RESOURCE FOR PROPOSED PROJECT AND ALTERNATIVES

Existing Conditions

PROPOSED FROJECT

Issues and Impacts

| Mitigation

Responsible for Mitigation

Residual Impact

Continuation of Existing
Operations

Recent inspection of the Terminal
discovered potential deficiencies
in the structural integrity of the
wharf.

There has been & history of small
spills from the pipelines on the
wharf due to corrosion and
erosion.

The potential exists for spills to
occur during transfer operations at
the Terminal. The probability of
small release is bigher than those
of lerge releases,

If allowed to remain, may result in
potentially significant (Class IT)
impact to wharf’s structural
integrity and lead to spills.

If allowed to remain, may result in
relesses of hydrocarbons into the
water (Class II).

Accidental spills greater than

50 bb! during hydrocarbon
transfers are a significant (Class I)
impact.

Conduct a structural and system
safety audit of the Termina! &s per
SLC’s Marine Terminal Audit
program document, and implement
required improvements. Install
Allision Avoidance System to
prevent damage to pier.

Develop and implement program
to minimize the potential for
pipeline Jeaks. Program should
assess current condition of the
pipelines, plan for correcting
deficiencies, inspection and
maintenance, installation of & leak
detection system, and an option
for SLC to reopen lease if spills
greater than 50 bbl occur, -7

1

Institute operational procedures to
reduce the probability of a spill
occurting. These shell include
loading limits for vessel tanks,
limnite on vessels per year, — ?_
manning requircments for vessels
and terminal, inspection of vessels,
English language requirements,
guick release couplings, planned
eudit end maintenance program,
booming, and SLC option to
reopen lease if spills greater than
50 bbl occur.

Unocal with review and inspection
by SLC, and third party
consultant,

Unocal with review and inspection
by SLC.

Unccal with review and inspection
by SLC. .

Reduced to nonsignificant.

Reduced to nonsignificant.

Impacts to sensitive resources
remain significant.
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Table S-1
(Continued)

IMPACT AND MITIGATION SUMMARY BY RESOURCE FOR PROPOSED PROJECT AND ALTERNATIVES

Existing Conditions

Issues and Impacts

Mitigation

Responsible for Mitigation

Residual Impact

The detonation arrester at Berth
M-1 has been removed from its
original location. This and other
factors result in a small
probability of a fire or explosion
at the Terminal.

The potential exists for spills from
tankers and barges in route to or
from the Unocal Terminal due to
accidents or other unexpected
incidents,

A butane tank will continue to be
leased on filled state lands.

A fire or explosion conld cause
significant damage to the wharf
and/or vessel at the wharf
(Class T).

The release of hydrocerbons from
& tanker or barge is considered a
significant (Class T) impact.

Tank constructed to rigorous
standards resulting in remote
possibility of explosion, Explosion
could cause damage to nearby
neighborhoods (Class I).

Institute measures to reduce the
potential for a fire or explosion
including reinstallation of the
detonation arrester, inspecting
vessels, requiring English fluency,
assuring vessels can depart the
wharf in 30 minutes in the event
of an accident, requiring minimum
vessel and terminal manning
{evels, use of quick-release
couplings, and developing
emergency response procedures
for vessel accidents.

Require all vessels to use the VTS,
use pilots that are not members of
the vessel’s crew, adhere to
recommendations of the Harbor
Safety Plan, undergo a thorough
inspection before calling first time
at the Terminal, assure adequate
underkeel clearance near Terminal,
limit vessel and barge cells per
year, enspre that all vessels have
approved oil spill response plan,
use state~of-the-art tug escorts,
stay 50 miles off the coast when
carrying persistent oil, and have
double bottoms/hulls to the
maximum extent possible,

Becausge tank is designed and
operated in accordance with strict
standards and because potential for
accident is remote, no additional
mitigation measures are
recommended.

Unocal with review and inspection
by SLC.

Unocal with review by SLC.

Remote possibility of damage to
surrounding neighborhood
remains.

Reduced to nonsignificant.

Impacts to sensitive resources
remain significant.

Remains significant.
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Table S-1
{Continued)

IMPACT AND MITIGATION SUMMARY BY RESOURCE FOR PROi’OSED PROJECT AND ALTERNATIVES

Existing Conditions

Issues and Impacts

Mitigation

Responsible for Mitigation

Residual Impact Jl

Future Conditions

The probability of spills at the
Terminal and along the shipping
lanes will increase.

Cumulative Impacts

Twenty-four marine terminals
operate within the Bay and
contribute to the risk for
accidents,

Even though the risk increases, the
significant (Class I) impacts to
sensitive resources from a spill
remain as for continuation of
existing conditions.

Even though the risk increases, the
significant (Class I) impacts to
sensitive resources from a spill
remain es for the continuation of
existing conditions.

See above,

See above, All terminals should
be required to comply with all
regulations and specific mitigetions
to be determined on an individual
basis. ’

Unocal with SLC inspection.

All terminal operators.

Remains significant.

Remains significant,

NO PROJECT ALTERNATIVE

Abandonment/Pier Scenarios

Abendonment would involve
removal of pipelines and/or
removal of complete structure, or
conversion of pier to other uses,

Refinery Scenarios

Unocel has no pipeline available
to bring in the quantity of crude
to Unocal to replace tankering. A
new pipeline or connection to
another pipeline or terminal would
be necessary. Risks of pipeline
spills are nearly the same a5 those
for tankers; however, amount of
oil released is substantially less.

If the pier is abandoned in-place or
removed completely, there would
be a small potential for spillage
from pipeline removal resulting in
a significant {Class II) impact.
There would be no risk to vessel
traffic from pier remaining in-
place.

A pipeline spill or rupture would
generelly not cause as much
environmental damage as a tanker
spill because less oil would
generally be released. However,
if & spill was to occur with
sensitive resources present, a
significant (Cless I or II) impact
would result.

Remova! of pipeline mitigation
involves development and
adherence to a spill contingency
responge plan.

No effective mitigation is available
for spillage onto sensitive
resources. Other spills can be
contained through adherence to
spill control contingency measures,

Unocal.

Unocal.

- reduced to nonsignificant.

Reduced to nonsignificant.

Impacts on sensitive resources
remain significent. Other impacts
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Table S-1
{Continued)

IMPACT AND MITIGATION SUMMARY BY RESOURCE FOR PROPOSED PROJECT AND ALTERNATIVES

Existing Conditions

Issues and Impacts

Mitigation

Responsible for Mitigation

Residual Impact

As an option, increased truck and
rail transport may be wsed, Risks
for spills and deaths are
substantially higher for truck and
rail transport.

The Refinery may also either
decresse its level of operation or
shut down entirely.

Because of commingling with

public transportation, there is a
potential to result in significant
(Class I and II) safety impacts.

Risks at the Unocal facility would
be decreased or eliminated (Class
IV} impact. Risk could be
transferred to other facilities.

Safety measures may be
incorporated into the Refinery, but
no meastres would guarantee that
no injury would occur to the
general public.

No mitigation is required.

Unocal.

Remains significant.

CONSOLIDATION ALTERNATIVE

87§

Unocal and Pacific Refining
would share Unocal’s Terminal.

New pipeline construction
between terminals and removal of
Pacific Pier would be required.

Emergency access would be
beneficial (Class IV). An increase
in congestion could increase
accident potential; however, this is
not considered significant

{Class III).

Impacts from oil spills would be
similar to the Proposed Project
resulting in significant (Class I and
I) impacts,

No safety impacts associated with
construction. Potential for small
spills from pipeline removal at
Pacific Pier.

No mitigation i3 required.

Mitigation for oil spills would
remain as described for the
Proposed Project.

Pipeline removal in adherence with
spil] contingency response plan.

Pacific Refining.

Reduced to nonsignificant.
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Table S-1
(Continued)

IMPACT AND MITIGATION SUMMARY BY RESOURCE FOR PROPOSED PROJECT AND ALTERNATIVES

| Existing Conditions | Issues and Impacts

PROPOSED PROJECT

Mitigation

Responsible for Mitigation | Residual Impact I

Continuation of Existing
Conditions

Unoccal tankers unioad product
and take on ballast water ta
stabilize the vessels.

Water quality inputs include trace
metals, small leaks and spills
from the Terminal, tankers and
barges, and effluent discharge
from Refinery (including oil
transport from the Terminal) and
maintenance dredging.

Unocal tankers unload product at
poris that may have higher levels
of certain contaminants than San
Pablo Bay. Becsuse of the small
volume of water that would be
discharged to San Pablo Bay,
adverse but nonsigmficant

(Class II) impacts would be
expected to result from discharge
of segregated ballast water.

Contamination from small leaks
and spills is considered to be
adverse but nonsignificant

{Class ITI) because rapid tidal
flushing causes rapid dispersion.
All discharges will continue to
meet NPDES and are not
significant (Class IIT). Sediments
from dredging are clean except for
small amount of elevated nickel,
which is considered adverse but
nonsignificant (Class III),

Unocal does not currently use
TBT on tankers, but this substance
has the potential to have
significant (Class IT) adverse
impacts on water quality.

No mitigation required.

No mitigation required,

Use of TBT should be prohibited.

SLC, as a lease condition and
inspection.

Reduced to nonsignificant.
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Table S-1
{Continued)

IMPACT AND MITIGATION SUMMARY BY RESOURCE FOR PROPOSED PROJECT AND ALTERNATIVES

Existing Conditions

Issues and Impacts

Mitigation

Responsible for Mitigation

Residua Impact

An oil spill has minimal effect on
physical properties of seawater,
but can have significant impacts to
water chemistry.

Future Conditions

The Refinery will use less San
Joaquin and more imported crude.

Cumulative Impacts

The water quality of San
Francisco Bay has been degraded
by inputs of pollutants from
vATIous sources.

Light transmissivity reduction and
sea surface warming by a spill are
considered to be adverse but
nonsignificant (Class III). Any
size spill will violate water quality
objectives and impact water
chemistry, resulting in a
significant (Class I) impact. The
spill size, composition, and
characteristics will determine
severity of impact.

Neo significant chenges in effluent
discharge would be expected
(Class IID). Oil spill impects
remain as above.

Any contribution to the Bay waters
of a contaminant already at
significantly high levels would
have a cumulatively significant
{Class I) impact.

All operations to be conducted in a
safe manner and all equipment to
be maintained in proper working
order to mimimize chances of
accidents, If a spill occurs,
Unocal must be able to provide
rapid response through booms and
skimmers.

No mitigation required for routine
operations. Mitigation for spills as
above,

Bay-wide mitigation would include
measures to reduce inputs and
nonpoint source discharges as well
as increased control of point
source discharges.

Unocal with inspections by SLC.

Regional Water Quality Control
Board.

Impacts from an oil spill remain
significant.

Impacts may rematn significant,

NO PROJECT ALTERNATIVE

Abandonment/Pier Scenari

Abandonment, removal, or
retention for other uses of the
Terminal would eliminate the
adverse but nonsignificant

(Class IIT) impacts to water quality
from leaks, spills, and discharges.

No mitigation required.
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Table S-1
(Continued)

IMPACT AND MITIGATION SUMMARY BY RESOURCE FOR PROPOSED PROJECT AND ALTERNATIVES

Tssues and Impacts

Existing Conditions

Mitigation

Responsible for Mitigation

Residual Impact .

fim arios

New Pipeline Construction

Truck and Rail Use Only

Reduced operation or
shutdown

During pipeline removal, there
would be a small potential for
spills resulting in a significant
(Class IT) impact. Turbidity
impacts would not be significant
(Class ITN).

‘With no Marine Terminal, the risk
of crude spills into the water
would be eliminated (Class TV
impact), Changes in crude
selenium levels are not expected to
significantly impact NPDES
discharge (Class III).

Any submerged pipeline
construction to connect to other
area terminals would result in
temporary sediment suspension
(Class IIT impact).

Would result in elimination of oil
spill risks to water (Class IV
impact). However, an cil spill to
an inlend waterway could have a
significent (Class I) impact.

Reduced operation or shutdown
would eliminate spill risks and
reduce or eliminate discharge into
Bay, resulting in a beneficial
(Class IV) impact.

Preparation and adherence to a
apill prevention and response plan.

No mitigation required.

No mitigation required.

Mitigation for any oil spillege .
would include adherence to spill
response plans.

No mitigation required,

Unocal,

Unocal or truck or rail operator. .

Reduced to nonsignificant.

Impacts to sensitive resources
remain significant,
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Table S-1
{Continued)

Dey

IMPACT AND MITIGATION SUMMARY BY RESOURCE FOR PROPOSED PROJECT AND ALTERNATIVES

Existing Conditions

Issues and Impacts

Mitigation

Responsible for Mitigation

Residual Impact

CONSOLIDATION ALTERNATIVE

No changes in levels of risk to
water quality are expected over
those of the Proposed Project.

Duoring either construction or
abandonment of submerged
pipelines there would be a
temporary but nonsignificant
{Class I impact from sediment
resuspension. Thers would be a
significant (Class II) impact if any

No mitigation required for
operations. Mitigation for
accidents remains as per Proposed
Project.

Mitigation for any spillage would
be adherence to spill prevention
and response plans.

Unocal.

Reduced to nonsignificant.

if: spillage would occur from a
[ ¥ pipeline.

¥
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(Continued)
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IMPACT AND MITIGATION SUMMARY BY RESOURCE FOR PROPOSED PROJECT AND ALTERNATIVES

Erxisting Conditions

Issues and Impacts

Mitigation

PROPOSED FROJECT

Continuation of Existing
Conditions

Marine biological conditions are
dependent on water quality
conditions as presented above,
The Marine Terminal sediment is
large grained, has Jow levels of
contaminant, and creates minimal
twrbidity. Dredged sediments
recolonize rapidly.

Small inputs of contaminants.

Maintenance dredging could have
some adverse effects on the
sensitive winter and spring runs of
Chinook salmon.

Unocal tankering contributes an

noise as compared to the overall
amount of tankering. Birds and
fishes are accustomed to Bay
activities.

incremental amount of underwater .

Continued annual maintenance
dredging is expected to be adverse
but nonsignificant (Class III).

Any small discharges and small
chronic leaks from the Marine
Terminal are not expected to result
in significant impacts (Class III).
Increase in contaminants would
contribute to significant cumulative
impacts.

Dredging at the Terminal could
have significant (Class IT) impacts
on migratory juveniles of the
sensitive winter and spring runs of
Chincok saimon.

Ship noise disturbance and
dredging are not considered to be
significant (Class IIT} impacts to
fishes and to birds.

No mitigation required.

No mitigation required.

Conduct dredging between July
and August when lowest number
of juveniles of these mns are
present.

No mitigation required.

Unocal

I Responsible for Mitigation I Residual Impact |
4

Impacts from dredging on
Jjuvenile Chinock salmon would
be mitigated to nonsignificant.
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Table §-1
(Continued)

IMPACT AND MITIGATION SUMMARY BY RESOURCE FOR PROPOSED PROJECT AND ALTERNATIVES

Existing Conditions

Issues and Impacts

Mitigation

Responsible for Mitigation

Residual Impact

Marine mammals in Bays
typically are small and fast-
swimming and avoid moving
vessels. Injury or death from
collision with whales has
occurred, but is considered
remote. °

Qil spills have greatest risk for
impacts to biological resources

from spills greater than 1,000 bbl.

Risks to resources are greater in
shipping lanes, but chances of
spills are less than those for the
Marine Terminal.

Future Conditions

The Refinery will use less San

Joaquin and more imported crude.

Cumulative Impacts

Cumulative conditions produce a
greater threat of an oil gpill to
resources from the combined
actions of all tankering and al
terminals.

Impacts are considered to be
adverse, but not significant
(Class IIT) from collisions with
marine mammals from continued
operation.

Oil spillz greater than 50 bbl are
considered to be significant

(Class I) impacts to marine
resources and their habitat,
Numerous species, including those
that are threatened, endangered,
and candidate, are at risk.

No significant changes in water
quality will result in no changes to
future routine operations. Qil spill
impacts remain as deseribed
above,

Significant (Class I) impacts to the
cumulative environment would
result from oil spills.

No mitigation required.

No effective mitigation is available
to mitigate the effects of a large
spill. Impacts can be minimized
and partially mitigeted through
adherence to spill prevention and
response plans, plans for response
to sensitive resources in vulnerable
locations, rehabilitation plans for
oiled birds, and strategies for
restoration of lost resources,

No mitigation required for routine
operations. Mitigation for oil
spills remains as above for
continued operations.

No effective mitigation is available
to mitigate pill effects. In
addition to above mitigation for
spill prevention and other plans,
include cooperative efforts of all
terminal operators through Clean
Bay and others.

Unocal with direction from
Californin Department of Fish and
Game (CDFG) and coordination
with Clean Bay and other cleanup
organizations.

All marine terminal operators and
cooperative agencies.

Impacts from oil spills remain
significant,

Oil spill impacts remain
significant,
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Table S-1
(Continued)

IMPACT AND MITIGATION SUMMARY BY RESOURCE FOR PROPOSED PROJECT AND ALTERNATIVES

Existing Conditions

Small impacts of contaminants
will contribute to mass loadings in
San Francisco estuary.

Any contribution to the Ray waters
of a contaminant already at
significantly high levels would
have a cumuletively significant
(Class T) impact.

Issues and Impacts I Mitigation

Responsible for Mitigation I Residual Impact |

Bay-wide mitigation would include
measures to reduce inputs and
nenpoint source discharges as well
as increased control of point
source discharges.

Regional Water Quality Control
Board.

Impacts may remain significant,

NO PROJECT ALTERNATIVE

Abandonment/Pier Scenarios

Refinery Scenarios

New Pipeline Construction

Abandonment, removal, or
retention for other uses would
eliminate adverse but
nonsignificant water quality
impacts and thus eliminate impacts
to merine resources resulting in a
beneficial (Class IV) impact.

During pipeline removal, there
could be a potential for significant
(Class II) impacts from a spill.
Turbidity impacts would be
nonsignificant to marine resources
(Class II).

Replacement of crude by Central
Valley via pipeline, or other
terminals would resuit in
elimination of marine biology
impacts (Class IV). Increased
selenium discharged from the
Refinery would be adverse, but
not significant (Class III).
Construction from submerged
pipelines resulting in sediment
suspension would be nonsignificant

(Class IIT).

No mitigation required.

Adherence to spill prevention and
response plan for small spills, No
mitigation required for turbidity.

No mitigation required.

Unocal.

Reduced to nonsignificant.
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Table S-1
{Continued)

IMPACT AND MITIGATION SUMMARY BY RESOURCE FOR PROPOSED PROJECT AND ALTERNATIVES

Existing Conditions

Issues and Impacts

Mitigation

Responsible for Mitigation

Residual Impact

New Pipeline Construction
{Cont'd)

An oil spill to an inland waterway
could result in significant (Class I)
impacts to biological resources.

Mitigation for oil spills would
include adherence to spill response
plans.

Unocal and truck and cajl
operators.

Impacts to sensitive resources
remain significant.

9¢-8

Truck and Rail Use Only -

Reduced Operation or
Shutdown

Would result in elimination of oil
spill impacts to water and
biological impacts (Class [V). An
oil spill to an inland waterway
could result in significant (Class I)
impacts to biological rescurces.

Would result in elimination or
reduction in discharge into Bay
and efiminate or reduce impacts
from Unocal Refinery to marine
resources (Class IV impact).

Mitigation for oil spills wouid
include adherence to spill response
plans.

No mitigation required,

Unocal and truck and rail
operators.

Impacts to sensitive resources
remain significant.

CONSOLIDATION ALTERNATIVE

No changes to levels of impacts to
marine resources over that of the
Proposed Project.

During either construction or
abandonment of submerged
pipelines, there would be &
temporary but nonsignificant
{Class II) impact to marine
resources from turbidity. There
would be a potentiel for significant
{Class II) impact to resources from
a pipeline spillage.

Mo mitigation is required for
operation. Mitigation for
accidents remains as for Proposed
Project.

Mitigation for any spillage would
include adherence to spill
prevention and response plans.

Unocal.

Reduced to nonsignificant.
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Table §-1
(Continued)

IMPACT AND MITIGATION SUMMARY BY RESOURCE FOR PROPOSED PROJECT AND ALTERNATIVES

| Existing Conditions |

PROPOSED PROJECT

Issues and Impacts | Mitigation | Responsible for Mitigation I Cumulative Impact |

Current and Future Operations

The area arcund the Marine
Terminal supports shrimp,
salmon, stirgeon, bass, and
perch.

Fishing activity is light, and
continued impacts to fisheries
around the Terminal are
considered adverse but
nonsignificant (Class IIT).
Disturbance from continued
maintenance dredging is
considered minimal with adverse
But nonsignificant impacts on bay
shrimp from smothering of
dredged materials disposal
(Class IID).

Loss of fishing area from tankers
and barges in the shipping lanes is
niot significant (Class III), except
for herring, which loses about
25% of its fishing area resulting in
a significant (Class II) impact.

Fishing areas at highest risk from
tanker and Terminal oil spills are
those located in Swisun Bay, rivers
and sloughs near the Unocal
Terminal, eastern San Pablo Bay,
and the central portion of San
Francisco Bay. The most
vulnerable species are shrimp,
herring, salmon, sturgeon, bass,
smelt, perch, and clambeds.
Depending on the size and type of
spill, significant (Class I or II)
impacts are predicted.

No mitigation required.

Vessel conformance with
agreements between CDFG,
herring harvesters, and other
parties to minimize conflicts.

No mitigation is available after a
spill for impacta to tainted
fisheries. Targeting cleanup
measures to the most vulperable
locations, financial compensation,
contributions to habitat
enhancement programs, and
education and research are
recommended to minimize the
effects.

Unocal.

Unocal with cooperating agencies
and organizations.

Reduced to nonsignificant.

Remains significant.
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Table S§-1
(Continued)

IMPACT AND MITIGATION SUMMARY BY RESOURCE FOR PROPOSED PROJECT AND ALTERNATIVES

Existing Conditions

Issues and Impacts

Mitigation

Responsible for Mitigation

Cumaulative Impact

8€-S

QOuter coast fisheries at Ask
include dungeness ¢crab because of
their vulnerability in the bay, and
Pacific hake, salmon and other
enadromous species, and estuarine
species including halibut, starry
founder, and English sole.

Cumuylative Impact

Oil tankering, terminals,
refineries, other industrial and
agricultural polluters all contribute
to fisheries impacts.

Along the outer coast, most
offshore fisheries have a moderate
to high level of risk from oii spills
from tankers. The most
vulnerable nearshore fisheries are
dungeness crab, sea urchin, and
fisheries harvested from shore.
Impacts are predicted to be
significant (Class I and II).
Impacts to aquaculture and kelp
harvesting are considered to be
significant, Class I and II,
respectively.

Water pollution results in
significant (Class I) impacts to
fisheries. :

No mitigation is available after a
spill for impacts to tainted
fisheries. Mitigation for kelp
includes financial compensation,

Abide by policies and criteria,
contribute to mitigation and
restoration programs.

Unocal’s share to be determined

through periodic review of lease.

Unocal.

All industrial/agricultural sources.

Unocat,

Fisheries impacts remusin
significant. Kelp impacts are
reduced to nonsignificant.

Remains significant,

Reduced to nonsignificant.

NO PROJECT ALTERNATIVE

Abandonment/Pier Scenarios

If the Marine Terminal is
abandoned, the previously
precluded buffer area around the
Terminal would open for fishing
and dredging would cease

(Class IV impacts). Removal of
the pier would temporarily
preclude fishing, but no significant
{Class ) impact would ocecur,
Removal of the pier would open
additional fishing area (Class IV).

No mitigation required.
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Table S-1
(Continued)

IMPACT AND MITIGATION SUMMARY BY RESOURCE FOR FROPOSED PROJECT AND ALTERNATIVES

Existing Conditions

Issues and Impacts

Mitigation

Responsible for Mitigation

Cumulative bnpact

Refinery Scenartos

If tankering was replaced by
pipelines, rail, or trucks, impacts
to fisheries would remain as
slightly beneficizal (Class IV) as
described above for abandonment,

No mitigation required.

CONSOLIDATION ALTERNATIVE

Removal of the Pacific Refining
pier and removal or construction
of submerged pipelines would
result in a short-term but
nonsignificant (Class ITI) impact to
fishing erea disruption. A
previously precluded buffer area
would open to fishing (Class IV
impact).

No mitigation required.
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Table §-1
(Continued)

IMPACT AND MITIGATION SUMMARY BY RESOURCE FOR PROPOSED PROJECT AND ALTERNATIVES

o

P e R 38 - EeROnIG

Existing Conditions Issues and Impacts | Mitigati Responsible for Mitigation I Residual Impact I

PROPOSED PROJECT

Continuation of Existing

Conditions

The site currently generates The project would continue No mitigation is required.

approximately 65 truck tripson a operations as they presently exist

daily basis. and no additional truck trips would

be produced.

Future Conditions
v Based on an import increase of Treaffic forced onto I-80 or SR-4 Restrict truck hauls to offpeak Unocal. Reduced to nonsignificant.
é 60% and export increase of 30% will encounter Level of Service hours or ship by rail.

through the Terminal, a5 many es (LOS) F traffic, producing a
152 equivalent average daily trips significant (Class II) impact. The Develop a trip reduction plan to

could be produced if all additional | use of other local access routes achieve 1.5 persons per vehicle.
product is shipped out by truck. will not produce significant
impacts. Provide peripheral park-n-ride
lots.

Provide preferential parking 1o
high-occupancy vehicles and
shuttle services.

Charge parking lot fees to low-
occupancy vehicles.

Cumulative Impacts

Significant (Class I and/ore II) As above for future conditions, For roadways already exceeding
impacts occur at congestion points plus use of locsl shuttles, promote capacity, impactg will remain
on I-80, San Pablo Avenue, SR-4, TDMs, work with City/developers significant.
and other streets, on new projects, provide bicycle

storage,
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Table §-1
(Continued)

IMPACT AND MITIGATION SUMMARY BY RESOURCE FOR PROPOSED PROJECT AND ALTERNATIVES

Existing Conditions

Issues and Impacts

Mitigation

Responsible for Mitigation

Residual Impact

NO PROJECT ALTERNATIVE

Abandonment/Pier Scenarios

Construction efforts to remove
pipelines and pumping equipment
only or in conjunction with pier
removal will force construction
vehicles onto [-80, which operates
at LOS F resulting in a short-term
significant (Class II) impact.

Haul trips:

Haul trips should be scheduled to
avoid peak-hour treffic.

Unocal should stockpile the debris
onsite for subsequent removal by
rail or barge.

Worker trips:

If workers other than those
currently employed by the site are
to be used, the work schedule
should be staggered so that peak-
hour traffic can be avoided.

Unocal should develop a trip
reduction plan to achieve 1.5
persons per vehicle for both
construction and permanent
employees.

Unocal could provide peripheral
park-n-ride lots.

Unoeal could provide preferential
parking to high-occupancy vehicles
and shuttle services.

Unocal could charge parking lot
fees to low occupancy vehicles.

Delivery of the pipe to the various
staging areas and removal of soil
should be conducted during
offpeak hours.

Unocal.

Reduced to nonsignificant.
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Table S-1
(Continued)

IMPACT AND MITIGATION SUMMARY BY RESOURCE FOR PROPOSED PROJECT AND ALTERNATIVES

Existing Conditions

Issues and Impacts

Mitigation

Responsible for Mitigation

Residual Empact

(A2

bl
HIP

Refinery Scenarios

New Pipeline Construction

Conastruction vehicles will be
forced onto LOS F routes (1-80)
resulting in a short-term significant
(Class II) impact.

Pipelines crossing or paralleling
roads may necessitate temporary
lane closures and traffic
congestion, resulting in short-term
significant (Class I and II)
impacts.

The work schedule should be
staggered so that peak-hour traffic
can be avoided.

Unocal should develop a top
reduction plan to achieve 1.5
persons per vehicle for
construction workers and
permanent employees.

Delivery of pipe to various staging
areas and removal of soil should
be conducted duning offpeak
hours.

Where pipelines are to cross or
parallel roadways, the following
measures should be applied:

Avoid ¢losing any lanes entirely
during construction unless
absolutely necessary.

If possible, keep all lanes open
during peak traffic hours and
schedule necessary lane closures
during offpeak hours.

Use signing and flagmen where
construction equipment is to
interface with traffic and give
sufficient waming such that cars
may choose an alternste route if
possible.

Unocal.

Unocal.

Reduced to nonsignificant.

'

Remains significant where lane

' closures cannot be avoided.

Other impacts reduced to
nonsignificant.
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Table S-1
{Continued)

IMPACT AND MITIGATION SUMMARY BY RESOURCE FOR PROPOSED PROJECT AND ALTERNATIVES

Existing Conditions

Issues and Impacts

Mitigation

Responsible for Mitigation

Residual Fmpact

New Pipeline Construction
{Continued}

New Pipeline Operations

Truck and Rail Use Only

Reduced Level of Operation

Refinery Shutdown

The replacement of the Terminal
with pipelines to import crude will
necessitate some use of trucks and
rail to export product and force
vehicles on to LOS F routes,
resulting in a significant (Class I)
impact.

The replacement of the Terminal
with increased truck and rail use
and force vehicles onto LOS F

routes, resulting in a significant

(Class I) impact.

Reduced operations would reduce
truck, passenger vehicle, and rail
transport, resulting in a beneficial
(Class IV) impact.

Both short- and long-term
beneficial (Class IV) impacts
because the level of traffic
generated by the site would be
reduced during demolition and
curtailed afterward.

Institute public information
programs to enable motorists to
avoid congested areas. Include
placement of public notices in
local newspapers and the
distribution of fliers in the project
area.

Same as Proposed Project

cumulative and future listed above,

Same as Proposed Project

cumulative and future listed above,

No mitigation required.

No mitigation required.

Unocal.

Unocal,

If trucks are used, the impact
remains significant.

If rail transport is heavily used,
impact is reduced to
nonsignificant.

If trucks are used, the impact
remains significant.

If rail transport is heavily used,
impact is reduced to
nonsignificant.

Beneficial impact.

Beneficial impact.
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Table §-1
{Continued)

IMPACT AND MITIGATION SUMMARY BY RESOURCE FOR PROPOSED PROJECT AND ALTERNATIVES

Existing Conditions

Isspes and Impacts

Mitigation

Responsible for Mitigation

Residual Impact

CONSOLIDATION ALTERNATIVE

Construction traffic would be
forced on to LOS F routes,
resulting in & short-term significant
(Class I} impact.

Operations traffic would be similar
to current site-generated traffic
levels.

Same as New Pipeline
Construction listed above.

No impact.

Unocal.

No mitigation reguired.

Impact of vehicles on LOS F
routes is reduced to
nonsignificant.

If pipelines are to cross major
roads, the impact is expected to
remain significant through
construction period.
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Table S-1
{Continued)

IMPACT AND MITIGATION SUMMARY BY RESOURCES FOR PROPOSED PROJECT AND ALTERNATIVES

" Existing Conditions | Issues and Jmpacts

Mitigation

Responsible for Mitigation l Residual Impact |

PROPOSED PROJECT

Continuation of Existing
Qperations

The site currently generates air
emissions from both direct and
indirect sources. However, these
are considered in the existing
conditions for the local air basin.

Future Conditions

Based on an import increase of
60% and export increase of 30%
through the Terminal and 30%
over land, additicnal air emissions
would be produced from both
direct and indirect sources,

Cumnulative Impacts

All projects generate direct and
indirect air emissions in the
cumnulative environment.

The project would continue
operations as they presently exist,
and no additional emissions would
be produced. Indirect emission
reductions will result in a
beneficial (Class IV) impact.

FM,,, §O,, NO,, and POC will be
increased by significant levels.

Only if Unocal augments its
facility operation will it increase
its contribution to the local air
shed,

No mitigation reguired.

Mitigation focuses on the use of
the best available control
technology available at the time.

BAAQMD will set [imitations on
allowable emissions levels.

Offsets may be required..

No mitigation required.

Unocal working with BAAQMD.

Reduced to less than significant.
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Table S-1
(Continued)

IMPACT AND MITIGATION SUMMARY BY RESOURCES FOR PROPOSED PROJECT AND ALTERNATIVES

Existing Conditions

Issues and Impacts

Mitigation

Responsible for Mitigation

Residual Impact

NO PROJECT ALTERNATIVE

oS

ol
94Ty

Abandonment/Pier Scenarios

Refinery Scenarios

New Pipeline Construction

New Fipeline Operation

Truck and Rail Use Only

Reduced Level of Opemtion

Construction efforts to remove
pipelines and pumping equipment
will result in a short-termn Class I
impact. A Class IV impact would
result from elimination of direct
and indirect emissions from the
Terminal.

Construction equipment and
vehicles will create s short-terrn
significant (Class II) impact for
NO,. Fugitive dust will be raised,
but will be controlled by standard
watering techniques.

Emissions would be less than those
produced by the Marine Terminal,
resulting in a beneficial {Class IV)
impact.

Beneficial (Clags IV) impact is
associated with the reduction in air
emissions.

Reduced operations would reduce
both direct and indirect source
ermnissions, resulting in a beneficial
(Class IV) impaet.

No mitigation required.

Keep all equipment in a proper
state of tune per the

manufacturer’s recommendations.

Equipment shou!d incorporate an
additional 4 degrees of ignition
retard.

Equipment should use "clean
burming" low-sulfur diesel.

Equipment should not be left
idling for prolonged periods.

No mitigation required,

No mitigation required.

No mitigation required.

Unocal.

Reduced to nonsignificant.

Beneficial impact.

Beneficial impact.

Beneficial impact.
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{Continued)
IMPACT AND MITIGATION SUMMARY BY RESOURCES FOR PROPOSED PROJECT AND ALTERNATIVES
Existing Conditions Issues and Impacts Mitigation Responsible for Mitigation Resideal Impact
Refinery Shutdown Curtailed operations would reduce No mitigation reguired. Beneficial impact.
both direct and indirect source
emissions, resulting in a beneficial
(Clasa IV) impact.
CONSOLIDATION ALTERNATIVE
Operation of the consolidated Construction could produce a Seme as New Pipeline Unocal. Reduced to nonsignificent.
terminals would lead to the short-term significant (Class II) Construction listed above.
elimination of a terminal, irmpact or a nonsignificant
reducing air emissions. (Class IIT) impact.
Reduced or curtailed operations No mitigation required. ’ Beneficial impact.
would reduce direct source
f emissions, resulting in a beneficial
~1 (Clags IV} impact.
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Table S-1
(Continued)

IMPACT AND MITIGATION SUMMARY BY RESOURCE FOR PROPOSED PROJECT AND ALTERNATIVES

| Existing Conditions |

PROPOSED PROJECT

Issues and Impacts | Mitigation

| Responsible for Mitigation | Residual Impact

Continuation of Existing
Conditions

Ambient noise levels range from

at the Terminal.

Cumnulative and Future Uses

Noise increases can be expected
primarily from non-refinery
related uses.

59.4 dBA on streets to 74.3 dBA .

The project would continue
operations as they presently exist.
No impacts would result,

Unocel will not contribute
significantly to cumulative or
future noise increases,

No mitigation required.

No mitigation required.

NO PROJECT ALTERNATIVE

Abandonment/Pier S¢enarios

Truck and rail noise ranges as
high as 83 dBA along I-80 and
69 dBA at grade rail crossings at
50 and 100 feet, respectively.

Refinery Sceparios

New Pipeline Construction

Construction efforts to remove
pipelines and pumping equipment
only, ot in conjunction with pier -
removal, are expected to reach
89 dBA at 50 feet. Because
sensitive receptors are out of
range, no impacts will result.

Construction of & new pipeline
could be significant near sensitive
receptors. This would be a
temporary, significant (Class II)
impact, Truck and rail noise
increases would be considered
nonsignificant.

No mitigation required.

Pipeline construction should avoid
sensitive areas; equipment should
be kept in tune with operating
mufflers. Hours of construction
should be restricted. Stationary
equipment should be located as far
from receptors as feasible.
Portable noise barriers may be
Necessary.

Unocal.

Reduced to nonsignificant.
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Table S-1
{Continued)

IMPACT AND MITIGATION SUMMARY BY RESOURCE FOR PROPOSED PROJECT AND ALTERNATIVES

Existing Conditions

Issues and Impacts

Mitigation

Responsible for Mitigation

Residual Impact

Truck and Rail Use Only

Reduced Levels of Operation

Refinery Shutdown

Use of truck and rail only with no
pipeline would result in significant
(Class II) noise impacts.

Reduced operation would reduce

" truck and rail trips, resulting in a

slight Class IV impact.

Potential short-term, significant
(Class ID) construction impacts
would result from Refinery
dismantling.

Long-termn impacts would be less
traffic and less noise, resulting in
a slight Class IV impact.

Mitigation includes trip reduction
measures, maximize use of rail,
limitation on trucking hours,
keeping trucks in tune, and use of
mufflers,

No mitigation required.

No effective mitigation except
limitation on construction hours
and daily number of haul trips.

No mitigation required,

Unocal.

Unocal.

Reduced to nonsignificant.

Beneficial impact.

Reduced to nonsignificant.

Beneficial impact.

CONSOLIDATION ALTERNATIVE

New pipeline construction would
be required between refineries,
resulting in increased noise levels
during the construction period;
however, all temporary impacts
would be nonsignificant due to
distances to receptors.

No mitigation required.
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Table §-1
(Continued)

IMPACT AND MITIGATION SUMMARY BY RESOURCE FOR PROPOSED PROJECT AND ALTERNATIVES

Existing Conditions

PRI

Issues and Lmpacis

Mitigation

Responsible for Mitigation

Residual Impact

PROPOSED PROJECT

Existing and Future Conditions

Faulting and Seismic Ground

There are no known active
faults under the site.

Several active faults are
located with the Bay Area.

Secondary Effects

Liquefaction:

The Marine Terminal and
wharf are supported by
vertical and battered piles
founded on dense sands and
bedrock.

The area beneath the butane
sphere is fill material with a
high water table.

Differential Settiement
Spreading and Lurching:

Shozeline acreage consists of
artificial fill and Bay mud
adjacent to Terrminal.

Shaking :

No significant impacts will result
from fault rupture.

The Terminal and butane tank are
designed to withstand major
events; however, pipeline valving
or bracings could fail, resulting in
materizals spill creating a
significant (Class IT) impact.

The potential impact to the wharf
is considered to be adverse but
nonsignificant (Class ITI).

Pile foundation may result in
susceptibility to potentially
significent (Class I) impact.

Potential for significant (Class II)
impacts along the shoreline
acreage.

No mitigation required.

Routine inspection program and
seismic retrofit where needed.

No mitigation required.

Conduct soils/geotechnical
engineering to determine adequacy
of pile foundation and retrofit as
needed.

Conduct surveys and inspection of
shoreline areas after seismic events
and refilling and use of riprap as
required,

Unocel and SLC inspection.

Unocal.

Unocal

Reduced to nonsignificant.

Reduced to nonsignificant.

Reduced to nonsignificant.
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Table S-1
{Continued)

IMPACT AND MITIGATION SUMMARY BY RESQURCE FOR PROPOSED PROJECT AND ALTERNATIVES

Existing Conditions

Issues and Impacts

Mitigation

Responsible for Mitigation

Residual Impact

Tsunami:

Teunamt potential considered
low - a 200-foot wave at the
Golden Gate would oceur
17200 years.

Structural Conditions of
Terminal

Data interpolation shows that the
Terminal’s loed bearing capacity
is adequate for continued use at
present loading conditions with a
factor of safety of 1.5.

Corrosion of structural steel on
piles and beams.

Structural Cendition of Butane
Sphere

Data interpolation shows concrete
piles capable of supporting the
30-ton design load with the factor
sefety of 2.

Wave height would attenuate from
the Golden Gate to the Terminal to
levels of nonsignificance.

No impects will result. If future
vessels are larger, potentially
significant (Class II) impacts
would occur to pier's structural
integrity.

If left to deteriorate, could result
in significant structural (Class I}
impacts.

No impacts are foreseen with
present continued use of the
sphere. If used for heavier
matecials, further evaluations
should be conducted to avoid
significant (Class IT} impacts.

No mitigation is required.

Inspection and preventative
maintenance; engineering and
modification if larger displacement
vessels are used.

Conduct structural and system
safety audit as per SLC Marcine
Terminal Audit Program, repair
deficiencies, and use of avoidance
monitors for approaching vessels.

Inspection and engineering to be
conducted to determine viability
for storage of other materials.

Unoeal, third party consultant, and
SLC inspection.

Unocal, third party consultant, and
SLC inspection.

Unoecal with SLC concurrence of
structural analysis review.

Reduced to nonsignificant.

Reduced to nonsignificant.

Reduced to nonsignificent.
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Table §-1
(Continued)

IMPACT AND MITIGATION SUMMARY BY RESOURCE FOR PROPOSED PROJECT AND ALTERNATIVES

Existing Conditions

Issues and Impacts

Mitigation

Responsible for Mitigation

Residual Impact

Cumulative Conditions

The San Francisco Bay Area is an
area of high seismic activity.

Extensive damage in the Bay Area
could result from large
earthquakes resulting in a
significant (Class Iy impact. The
Unocal Marine Terminal would
contribute nonsignificantly to
overall damage.

Inspection of structures, seismic
retrofitting, and proper design of
new structures to safeguard against
damage to the maximum extent
feasible.

All facilities.

Potential for damage remains
significant.

NO PROJECT ALTERNATIVE

Abandonment/Pier Scenarios

Refinery Scenarios

New Pipeline Construction

Reduced Cperation/Shutdown

If pier is dismantled in part or
completely, there would be no
structures to be damaged, and no
spills that would occur (Class IV
impact).

Additional pipeline for oil import
could result in an increased risk
for rupture and spills on land
resources. However, as long as
these are properly designed to
withstand 2 maximum credible
earthquake, no significant impacts
should result (Class ITI).
Significant (Class I) impacts could
oceur from corrosion of aged
pipelines and/or vandalism.

With no new lease, there could be
a reduction in Refinery operation
or closure. With no facility to
damage, impact risk would reduce
to a beneficial (Class IV) impact.

No mitigation required.

Pipelines are to be constructed in
accordance with alf seismic
engineering considerations and
checked throughout the life of the
pipeline,

No mitigation required.

Unocal.

Reduced to nonsignificant.
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Table §-1
{Continued)

IMPACT AND MITIGATION SUMMARY BY RESOURCE FOR PROPOSED PROJECT AND ALTERNATIVES

Existing Conditions

Issues and Impacts

Mitigation

Responsible for Mitigation

Residual Impact

CONSOLIDATION ALTERNATIVE

Pacific Refining would abandon
and dismantle Terminal. No
additionel significant impacts
would result. Impacts are as
described for the Proposed
Project,

See Proposed Project above.
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Table §-1
(Continued)

IMPACT AND MITIGATION SUMMARY léY RESQURCE FOR PROPOSED FROJECT AND ALTERNATIVES

Existing Conditions I Issues and Irpacts | Mitigation I Responsible for Mitigation

Residual Impact |

PROPOSED PROJECT

Existing and Future Conditions

Continuation of the Termina!
operations will not result in any
changes to the existing visual
envirorment.

Cumulative Conditions

No impacts will occur from
normal operations. Visual impacts
from oil spills could range from a
slight surface sheen to heavy
lumps of floating tar, resulting in
significant (Clase I and IT)
impacts.

If several spill events occurred in
the Bay simultaneously, significant
(Class I and II) visual impacts
would result.

No additional measures available
other than adherence to
contingency plenning and response
procedures to minimize spread of
spills.

No additional measures available
other than adherence to
contingency planning and response
procedures to minimize spread of
spills.

Unocal/Clean Bay.

Responsible facilities/Clean Bay,

Remains significant until natural
dissipation occurs. il

Remains significant until natural
dissipation occtirs.

NO PROJECT ALTERNATIVE

Abandonment/Pier Scenarios

Refinery Scenarios

New Pipeline Construction

As long as the pier is maintained,
no impacts would result from
abandonment, If the pier is
removed, slight beneficial

(Class IV) visual impacts would
result.

Temporary significant (Class )
visual impacts could result from
new pipeline construction from
grading, trenching, landform
alteration, and vegetation scarring.

No mitigation requife.d.

Repaving, revegetation, returning
contouring to existing conditions.

Unocal.

Reduced to nonsignificant.
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Table S§-1
(Continued)

IMPACT AND MITIGATION SUMMARY BY RESOURCE FOR PROPOSED PROJECT AND ALTERNATIVES

Existing Conditions

Issues and Impacts

Mitigation

Responsible for Mitigation

Residual Impact

Refinery would operate at
reduced levels or shut down

An adverse, but nonsignificant
(Class ITI) impact would resuit
from truck traffic increases.

No significant changes would
occur to the visual environment
from reduced operations. If the
Refinery was removed entirely, a
benreficial visual (Class IV) impact
would result.

No mitigation required.

No mitigation required.

Beneficial impact.

CONSOLIDATION ALTERNATIVE

Consolidation between the Unocal
and Pacific Refining Terminals to
the Unocal Terminal would result
in the dismantling of the Pacific
Pier.

Elimination of the Pacific Pier
would result in a slight beneficial
(Class TV) visual impact.

No mitigation required.

Beneficial impact.
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Table §-1
(Continued)

IMPACT AND MITIGATION SUMMARY BY RESOURCE FOR PROFOSED PROJECT AND ALTERNATIVES

Existing Conditions | Issues and Impacts

Mitigation | Responsible for Mitigation | Residnal Impact

PROPOSED PROJECT

Existing and Future Conditions

The continuation of Terminal
operations will not require any
physical land use modification or
changes to the recreational
environment. - '

Cumulative Conditions

No changes in existing land uses
or recreational resources will
occur from the Proposed Project.
No impacts will result.

The Unocal facility precludes 7

proposed shoreline recreational
trail acceas development resulting
in a significant (Class IT) policy
impact,

During accident conditions, there
is a potential for significant
{Class I and II) impacts to the
shoreline affecting onshore land
uses and recreation. There would
also be a significant (Class I and
ID) impect for Bay and offshore
recreation,

Cumulatively, multiple spills or
accidents would significantly affect
land use and recreational
resources, creating significant
(Class I and IT) impacts.

No mitigation required.

e [

Unocal should dedicate a right-of-
way and improvements along San

Pablo Avenue. -

No effective mitigation is available
other than adherence to
contingency planning and spill
response procedures.

All terminals should have
contingency planning and spill
response procedures. Interaction
between involved agencies and
terminels to provide for Bay-wide
spill response.

1 Unocal with SLC oversight.

Unocal/Clean Bay.

All marine terminals, Clean Bay,
and other respongible cleanup
parties.

Reduced to nonsigmficant.

Impacts may remain potentially
significant unti! natural dispersion
oceurs and/or cleanup is
complete.

Impacts may remain potentially
significant until nature] dispersion
occurs and/or until ¢leanup is
complete.
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Table §8-1
(Continued)

IMPACT AND MITIGATION SUMMARY BY RESOURCE FOR PROPOSED PROJECT AND ALTERNATIVES

)
F

Existing Conditions

Issues and Impacts

Mitigation

Respousible for Mitigation

Residual Impact

NO PROJECT ALTERNATIVE

Abandonment/Pier Scenarios

Refinery Scenarios

New Pipeline Construction

Reduced Levels of Operation

" Abandonment in place or pier

removal would not result in any
land use or recreation impacts.
Pier removal would open a small
area to offshore fishing and other
uses.

The Unocal facility precludes
shoreline recreational treil access
development, resulting in &
significant (Class I) impact.

Construction of a new pipeline
would result in temporary
(Class T} impacts to land use

along its route due to disturbance,

No conflicts with zoning or land
use policies are anticipated.

The Unocal facility precludes
shoreline recreational trail access
development, resulting in a
significant (Class II) impact.

No changes would occur to land
usge, and no impacts would result,

The Unocal facility precludes
shoreline recreational trail access
development, resulting in a
significant (Class IT) impact.

No mitigation is required.

Unocel should dedicate a right-of-
way and improvements along San
Pablo Avenue.

No mitigation is required,

Unocal should dedicate a right-of-
way and improvements along San
Pablo Avenue.

No mitigation is required.

Unocal should dedicats a right-of-
way and improvements along San
Pablo Avenue,

Unocal.

Unocal.

Unocal.

Reduced to nonsignificant.

Reduced to nonsigpificant.

Reduced to nonsignificant.
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Table §-1
(Continued)

IMPACT AND MITIGATION SUMMARY BY RESOURCE FOR FROPOSED PROJECT AND ALTERNATIVES

Existing Conditions

Issues and Impacts

Mitigation

Responsible for Mitigation

Residual Impact

Refinery Shutdown

Complete remed:ation of the site
would be required to allow for
other uses if the facility is
dismentled. No land use impacts
are expected if this site was to be
used for other uses compatible
with site zoning.

The Unocal facility precludes
shoreline recreationsl trail access
development, resulting in a
significant (Class ITy impact.

No mitigation required.

Unocal should dedicate a right-of-
way and improvements slong San
Pablo Avenue.

Unocal.

Reduced to nonsignificant.

CONSOLIDATION ALTERNATIVE

85-S

No impacts would result from
consolidation. No land use or
recreation resources would be
involved.

The Unocal facility preciudes
recreational trail access
development resulting in a
significant {Class II} impact.

No mitigation required.

Unocal should dedicate a right-of-
way and improvements along San
Pablo Avenue,

Unocal,

Reduced to nonsignificant.

U
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Table §-1
(Continued)

IMPACT AND MITIGATION SUMMARY BY RESOURCE FOR PROPOSED PROJECT AND ALTERNATIVES

Existing Conditions | - [Issues and Impacts

PROPOSED FROJECT

Responsible for Mitigation | Residual Impact

65-S

Continuation of Existing
Operations and Futore
Conditions

Cumulative Conditions

Cumulative uses in the erea have
the potential for increases in
disturbances to prehistoric and
historic resources.

No impacts wouid result to
cultural resources from continued
operation of the Marine Terminal,

There is the potehtial for
significant (Class I and II) impacts
to the area’s culturel resources.

No mitigation required.'

Mitigation should be developed on
a project-specific basis. Cultural
resource specialists would possibly
be required to be onsite during
excavations. If resources are
uncovered, approprtiate mitigation
would be applied.

Project developers.

Reduced to nonsignificant.

NO PROJECT ALTERNATIVE

Abandonment/Pier Scenarios

If the Martine Terminal is
dismantled, there is a potential that
previously unrecorded cultural
resources could be disturbed,
resulting in & significant (Class II)
impect.

No impacts are expected to
historic resources.

An archaeological monitor would
be required to be present during
removal when earth resources are
involved. If resources are
uncovered, appropriate mitigation
would be applied.

Unocal.

Reduced to nonsignificant,
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Table §-1
(Continued)

IMPACT AND MITIGATION SUMMARY BY RESOURCE FOR PROPOSED PROJECT AND ALTERNATIVES

09-5

between Refineries has the
potential to disturb previously
unrecorded sites, resulting in a
significant (Class II) impact.

be required to be present during
removal when earth resources are
involved. If resources are
uncovered, appropriste mitigation
would be applied.

Unocal/Pecific Refining.

Existing Conditions Issues and Tmpacts Mitigation Responsible for Mitigation Residual Impact
Refinery Scenarios
New Pipeline Construction New pipeline construction has the Mitigation would in¢clude Unocal. Reduced to nonsignificant.
potential to impact prehistoric and avoidance during route planning.
histori¢ resources resulting in Also an archaeological monitor
significant (Class IT) impacts. would be required to be present
during removal when earth
resources are involved. If
resources are uncovered,
appropriate mitigation would be
epplied.
" Reduction in Operation or There is a potential that previously | An archaeclogical monitor would Unocal. Reduced to nonsignificant.
Refinery Shutdown unrecorded cultural resources be required to be present during
could be disturbed, resulting in a removal when earth resources are
significant (Class II) impact. involved. If resources are
uncovered, appropriate mitigation
would be applied.
CONSOLIDATION ALTERNATIVE
No impacts are expected from No mitigation required.
removal of subsea pipelines
between the Pacific Terminal and
Refinery..
Construction of new pipelines An archeeological monitor would Reduced to nonsignificant.

P
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Table S-1
(Continued)

IMPACT AND MITIGATION SUMMARY BY RESOURCE FOR PROPOSED PROJECT AND ALTERNATIVES

Existing Conditions

Issues and Impacts

Mitigation

Responsible for Mitigation Residoal Impact

PROPOSED PROJECT

Continuation of Existing
Conditions

New lease will result in
maintenance of existing crude oil
deliveries, refining capacity, and
product shipment.

Future Conditions

Overall refining capacity to
remain constant and may decline,
Crude oil tankering to increase.

Cumulative Conditions

Overall oil deliveries and refining
to remain relatively constant with
a low, but steady growth demand.

No impacts will result.

No impacts will result.

No impacts will result,

No mitigation required.

No mitigation required.

No mitigation required.

NO PROJECT ALTERNATIVE

Refinery Scenarios
Reduced Refinery Operation:

Reduction in refining capacity
at Terrminal.

Obtain Crude/Shipment of
Product from Other Sources:

Sharing of marine terminals/
pipelines with other facilities.

An adverse, but nonsignificant
(Cless III) impast is associated
with product shipment.

An adverse, but nonsignificant
(Class II) impact will result.

No mitigation required.

No mitigation required.
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Table S-1
{Continued)

IMPACT AND MITIGATION SUMMARY BY RESOURCE FOR PROPOSED PROJECT AND ALTERNATIVES

Existing Conditions Issues and Impacts Mitigation Responsible for Mitigation Residual Impact
Shutdown of Refinery:
Loss of about 9 percent of A significant (Class II) impact will May require importation of refined | Unocal. Reduced to nonsignificant.
refining capacity in Bay area. result due to shortfall in refining products.
: capacity,

CONSOLIDATION ALTERNATIVE

No impact to overall energy
supply.

No mitigation required.
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Table 8-2

COMPARISON OF IMPACTS FOR PROPOSED PROJECT AND ALTERNATIVES

Alternative

Consolidation Alternative

Operational
Safety/Risk

Proposed Project No Project Alternatives
inuati isti " Al nm ier .
Continuation ?f Existing Future Conditions bando enthl Refinery Scenarios
Operations Scenarios
Structural deficiencies to Slight increase in risk of Potential for =pill from A pipeline, truck, or rail spill
wharf reduced to spills. Significant impacts abandonment reduced to affecting sensitive resources
nonsignificant. remain for spills or releases nonsignificant. remains significant.

Small spills from pipeline
leakage reduced to
nonsignificant.

Significant impacts remain for
spills or releases of oil at
Terminel thet cannot be
contained.

Significant impacts remain for
spills or releases of oil from
tankers in Bey or north coast
if sensitive resources are
present.

Risk of explosion from
butane tank remains
significant.

of oil that cannot be
contained at Terminal, in
Bay, and north coast.

Increased truck and rail
transport could result in
safety impacts that remain
significant.

Refinery reduction or
shutdown reduces risk,
resulting in beneficial impact.

Potential for spill from
pipeline removel reduced to
nonsigaificant.

Beneficial impact for
emmergency access,

Impacts from oil spills
during operation as per
Proposed Project.

Water Quality

Spill composition, size, and
characteristics will determine
severity of impact, Significant
impacts remain for spills that
cannot be contained.

Possible use of TBT reduced
to nonsignificant.

Spill composition, size, and
characteristics will determine
severity of impact. Significant
impacts remain for spills that
cannot be contained.

Possible use of TBT reduced
to nonsignificant.

Potential for spill from
pipeline removal reduced to
nonsignificant.

Elimination of potential for

leaks, spills, and discharges .

from Terminel results in
beneficial impact.

Removal of Terminal would
eliminate risk of spills to
marine environment, resulting
in beneficial impact,

Potential of spill to inland
waterways from increased
truck, rail, or pipeline
transport remeins significant.

Elimination or reduction of
Refinery discharge into Bay
from shutdown or reduced
operalions tesults in
beneficial impact.

Potential for spill from
pipeline removal reduced to
nonsignificant.
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Table S-2
(Continued)

COMPARISON OF IMPACTS FOR PROPOSED PROJECT AND ALTERNATIVES

Propused Project No Project Alternatives "
Alternafive R - . Y . Consolidation Alternative
: Continuation of Existing .. Abandonment/Pier .
Operations Future Conditions Scenarios Refinery Scenarios

Marine Biology Significant impacts remain for | Significant impacts remain for | Potential for spill from Potential of epiil to inland Potential for spill from
spills of oil thet cannot be spills of oil that cannot be pipeline removal reduced to waterway from increased pipeline removal reduced to
contained. contained. nonsignificant. truck and rail transport or nonsignificant.

pipeline use remains
Elimination of potential for significant. All other impacts and "
leaks, spills, and discharges residuals same as for
from Terminal results in Elimination of potential for Proposed Project.
beneficial impact. leaks, spills, and discharges

for Terminal results in

beneficial impact.

Elimination or reduction of

discharge to Bay from

Refinery shutdown or

reduced operations resuits in

beneficial impact.

Fisheries Potential for oil contact with Potential for oil contact with Pier removal results in Beneficiel impact through Beneficial impact through I
marine life from spill remains | marine life from spill remains | beneficial impact through additional fishing area. additional fishing area,
significant for fisheries and is significant for fisheries and is additional fishing area, Impacts from oil spills
reduced to nonsignificant for rednced to nonsignificant for during operations as for
kelp. kelp. Proposed Project.

Loss of herring fishing area Loss of herring fishing area
reduced to nonsignificent. reduced to nonsignificant.
Air Quality Beneficial impact through Increased air emissions due to | Elimination of direct and

indirect emissions reductions.

increased operations reduced
to nonsignificant.

indirect source emissions
results in beneficial impact.

Pipeline construction will
produce short-term significant
quantities of air pollutants
that would be reduced to
nonsignificant.

Beneficial impact due to
reduced or curtailed
operational emissions.

Impacts are es for Refinery
Scenarios.
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Table S-2

(Continued)

COMPARISON OF IMPACTS FOR PROPOSED PROJECT AND ALTERNATIVES

Alternative

Proposed Project

No Project Alternatives

Continuation of Existing
Operations

Future Conditions

Abandonment/Pier
Scenarios

Refinery Scenarios

Consolidation Alternative

Vehicular & Rait
Transportation

No significant impacts.

Impacts from project-
generated vehicles being
forced onto LOS F roadways

are reduced to nonsignificant.

Impacts from construction
vehicles being forced onto
LOS F roadways are reduced
to nonsignificant.

Short-term impscts for
construction vehicles forced
onto LOS F roadways remain
a5 above.

Short-term impacts for
pipeline construction
necessitating lane closures
remain significant during
construction.

Impact remains significant if
operations require the use of
trucks.

Refinery reduction or
shutdown reduces traffic
resulting in beneficial impact.

Short-term impacts are as
for Refinery Scensarios,

Noise

No significant impacts.

No significant impects,

No significant impacts.

Short-term impacts for
pipeline construction at
sensitive receptor locations
reduced to nonsignificant.

Impact due to truck use only
reduced to nonsignificant.

Reduced operations traffic
reductions result in beneficial
impact.

If dismantled, short-term
impact from construction
result from Refinery
shutdown,

Long-terin beneficial impact
from Refinery shutdown.

No significant impacts.
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Table §-2
{Continued)

COMPARISON OF IMPACTS FOR PROPOSED PROJECT AND ALTERNATIVES

Alternative

Proposed Project No Project Alternatives
Continuation of Existing .. Abandonment/Pier .
Operations Future Conditions Scemarios Refinery Scemarios

Consolidation Alternative

99-§

Earth Resources

Potential impacts due to
failure of pipeline valving and
bracings on butane tank and
wharf, pile foundation, and
shoreline acreage during
earthquake reduced to
nonsignificant.

Potential impacts due to use
of larger vessels reduced to
nonsignificant.

Impacts from corrosion on
piles and beams reduced to
nonsignificant.

Potential failure of butane
sphere if heavier materials
are stored reduced to
nonsigmficant.

Potential impacts due to
failure of pipeline valving and
bracings on butane tank and
wharf, pile foundation, and
shoreline acreage during
earthquake reduced to
nonsignificant.

Potential impacts due to use
of larger vessels reduced to
nonsignificant.

Impacts from corrosion on
piles and beams reduced to
nonsignificant.

Potential failure of butane
sphere if heavier materials
are stored reduced to
nonsignificant.

Elimination of pier results in
elimination of potential for
spills resulting in beneficial
impact.

Potential for pipeline failure
reduced to nonsignificant.

Impacts are as for Proposed
Project.

Aesthetics

Significant impacts remain for
spills that cannot be
contained.

Significant impacts remain for
spills that cannot be
contained.

Temporary impact from
pipeline construction reduced
to nonsignificant.

No significant impacts from
reduced operations.

Refinery removal would
result in a beneficial impact.

Elimination of Pacific Pier
would result in beneficial
impact.

9Ly

veIlE

Land Use/
Recreation

Significant impacts due to
Refinery precluding
recreational trail access
development reduced to
nonsignificant.

Significant impacts remsin for
il spills that cannot be
contained, affecting shoreline
and offshore land uses and
recreation.

Significant impacts due to
Refinery precluding
recreational trail access
development reduced to
nonsignificant.

Significant impects remain for
oil spills that cannot be
contained, affecting shoreline
and offshore land uses and
recreation.

Impacis from Refinery
precluding recreational access
es for Proposed Project.

Impacts from Refinery
precluding recreational access
as for Proposed Project.

Impacts from Refinery
precluding recreational
access as for Proposed
Project.
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Table S-2
{Continued)

COMPARISON OF IMPACTS FOR PROPOSED PROJECT AND ALTERNATIVES

Alternative

Proposed Project

No Project Alfernatives

Continuation of Existing
Operations

Future Conditions

Abavdonment/Pier
Scenarios

Refinery Scenarios

Consolidation Alternative

Cultural Resources

No significant impacts.

No significant impacts.

Potential impact from
demolition reduced to
nonsignificant.

Potential impact from
pipeline construction or
Refinery shutdown reduced to
nonsignificant.

Potential impacts from
pipeline construction
reduced 10 nonsignificant.

Energy

No significant impacts.

No significant impacts.

No significant impacts.

Shutdown of Refinery,
resulting in shortfall of
refining capacity reduced to
nonsignificant.

No significant impacts.
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Unocal Marine Terminal EIR

Introduction

SECTION 1 - INTRODUCTION

1.1 PURPOSE AND SCOPE

The Proposed Project is the potential granting of a new
lease of State of California tidelands to Unocal
Corporation by the California State Lands Commission
(SLC). The lease applied for would allow Unocal to
continue operating its San Francisco Marine Terminal
(Marine Terminal or Terminal) that has been in
operation at its present location at Oleum since 1955.
This project invelves the continuation of current
operations and any additional, foreseeable
uses/throughputs for a period of up to 40 years.

The SLC has determined that the proposed new lease
is a discretionary action subject to the California
Environmental Quality Act (CEQA). Furthermore, the
SLC has determined that the Proposed Project may
significantly impact the environment and that an
Environmental Impact Report (EIR) is required, The
EIR is intended to provide the SLC with the
information that it will require to exercise its
jurisdictional responsibilities on the proposed lease.

The scope of the EIR covers the environmental impacts
associated with the continued present and future
operation of the Marine Terminal with particutar
emphasis on the potential impact of oil transportation
activity at the Terminal, as well as along shipping
routes within San Francisco and San Pablo Bays and
along the Pacific Coast from San Francisco Bay north
to the Oregon/California border and south to Santa
Cruz,

1.2 PROJECT LOCATION

Unocal’s Marine Terminal is located on the east side
of San Pablo Bay, Contra Costa County, between the
Cities of Rodeo and Crockett on San Pablo Avenue
(also known as U.S. Highway 40), 1.8 miles west of
the Carquinez Strait Bridge as shown on Figure 1.2-1
(vicinity map) and Figure 1.2-2 (location map). The
location is at Davis Point near the district of Oleum
and is approximately 20 miles northeast of the City of
San Francisco.

6776
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1.3 PROJECT HISTORY

The Unocal San Francisco Refinery (Refinery) has
been at its Rodeo location since 1896. A Marine
Terminal has been located at the site since
approximately 1928. The present Terminal has been
operating since 1955. Between April 1951 and March
1986, state tidelands and submerged lands have been
leased to Unocal by the SLC. Since April 1986, the
Terminal has continued to operate through short-term,
6- to 18-month lease agreements. Since 1986,
discussions have taken place within the SLC on the
approach to granting a new or continued long-term
lease for the Terminal. In 1990, the SL.C determined
that an EIR would be required prior to the SLC’s
consideration of a new lease for the Marine Terminal.
Unocal is presently operating through an interim lease
that has been authorized by the SLC for Unocal
pending the completion of the EIR and its
consideration of Unocal’s application for a new lease.

1.4 ORGANIZATION OF EIR.

Section 2 of this EIR provides a description of the
Proposed Project, including a description of the
Marine Terminal, its layout and facilities, and an
overview of its operation. Because the focus of the
Proposed Project is on shipping and potential
envircnmental consequences, a description of the
regional study area and its characteristics is also
presented. Section 2 also contains a deseription of
project alternatives and a description of the cumulative
projects for the assessment of cumulative impacts.
Existing environmental conditions are described in
Section 3.  Project-specific impacts and mitigation
measures, as well as alternatives and cumulative
impacts and mitigation measures, are presented in
Section 4. Section 5 describes those alternatives to the
Proposed Project that were considered but eliminated
from detailed evaluation. Sections6, 7, 8, and 9
provide various required discussions under CEQA,
including short- versus long-termn productivity, growth-
inducingimpacts, significantirreversible environmental
consequences, and report preparation sources.
Appendix A of this document provides the Notice of
Preparation (NOP), Initial Study (IS), and agency
responses to the NOP. Other technical appendices are
also included in this document.
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Unocal Marine Terminal EIR

1.5 APPROACH USED FOR
PREPARATION OF EIR

1.5.1 Introduction and Study Area
Boun

The study area for this project includes the San
Francisco-San Pablo Bay region (the Bay or Bay Area)
and the lower Sacramento-San Joaquin Delta and the
north coast of California from the Oregon border south
to Santa Cruz. Figures 1.5-1 through 1.5-4 show the
Bay and its subregions. San Pablo Bay was shown on
Figure 1.2-1. The outer coast study area is shown on
Figure 1.5-5,

The study area is rich in natural and other public
resources that could be severely impacted by oil spills.
One of the major concems of the analysis of the
Proposed Project is the minimizing of environmental
consequences of il spills should they occur at the
Terminal, in the shipping lanes inside or outside the
Bay, or elsewhere along transportation routes. The
primary goal of mitigation measures within this
document is the prevention of oil spills during
operations of the Marine Terminal.

Because of the numerous sizes, types, and possible
spill locations, combined with the seasonal variations
in hydrodynamic flow conditions in San Francisco
Bay, the possible consequences of a spill could vary
greatly, The methodology used in this EIR combined
hydrodynamic and oil spill models with a Geographic
Information System (GIS) to analyze and assess the
potential for resource damage for a range of oil spill
scenarios. Several indices were used to classify
aquatic and shoreline resources and rate their
vulnerability to oil spills. In general, the analysis was
more detailed in the Bay than along the outer coast.

Impacts to marine resources resulting from the
tankering of oil along the outer coast from San
Francisco south to Santa Barbara Liave previously been
addressed in the GTC Gaviota Marine Terminal
Project Final Supplemental EIR/EIS (Aspen 1992).
The County of Santa Barbara, the SLC, and the U.S.
Army Corps of Engineers (Corps) joined to direct the
preparation of that document,

The GTC document addresses the proposed Gaviota
Marine Terminal’s impacts for all resources of the
Santa Barbara Channel and focuses on the impacts to
marine biological resources for spills occurring within
the shipping lanes from Santa Barbara north to San
Francisco Bay.

14

This EIR for the potential granting of a new lease to
Unocal to continue operating its San Francisco Marine
Terminal, incorporates by reference results of oil spills
modeled in the GTC document and impacis to marine
biological resources.

1.5.2 Qil Spill Modeling

In order to estimate the probability of spills and fate of
the spilled material (e.g., where the oil would go if a
spill occurred) both within the greater Bay Area and
the outer coast, spill trajectory modeling was used lo
evaluate (1) the effectiveness of existing response
capabilities of Unocal and supporting Bay Area
organizations responsible for assisting in cleanup
operations, (2) impacts on future response capability,
and (3) assessment of impacts to biology, water
quality, and other resource disciplines.

Three levels of modeling were conducted. The first
involved probabilistic/conditionat modeling that shows
the general flow of high, medium, and light volumes
of oil during three seasonal variations reaching the
shoreline in the Bay. Outside of the Bay, the high,
medium, and light volumes of oil were shown for four
seasons based on Minerals Management Service
{MMS) spill centroids.. These were used to portray the
level of risk that an area has based on its
hydrodynamic characteristics.

The second level of modeling involves receptor mode
runs that were conducted to determine potential spill
sites that represent the greatest risk to sensitive Bay
shoreline resources. Runs were performed to
determine the probability that a spill released from
(1) particular tanker route segments, and (2) particular
terminals would contact any of 20 selected receptor
locations.

The third level of modeling involves the display of 12
individual, various-sized Bay scenarios for both crude
and product, which are meant to be representative of
the types of spill events that could possibly occur at
various locations. Spill sizes ranged from 500 barrels
(bbl) of product at the Terminal to 100,00 bbl of crude
in the Precauttonary Zone near Alcatraz. = Other
locations include adjacent to the Terminal in the Bay
shipping lane, outside of the Golden Gate in the west
side of the Precautionary Zone, the mouth of
Carquinez Strait, and Anchorage 9 in south San
Francisco Bay. Two seasonal variations were run for
each scenario, representative of the variable wind
conditions in the Bay. Two scenarios were also run as
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representative of 100,000-bbl spills along the outer
coast. All models were run to display the maximum
areal extent of oiling.

The hydrodynamic simulation modeling was conducted
by the Center for Environmental and Water Resources
Engineering of the University of California at Davis,
California, and the oil spill modeling was conducted by
Ecological Consulting, Inec.; Portland, Oregon.
Modeling details are presented in Appendix B.

1.5.3 Resource Mapping

Resource mapping was undertaken by the SLC, the

Center for Environmental Design Research at the

University of California at Berkeley (UCB), and at
Chambers Group, Inc. (Chambers Group), with
assistance from Ecological Consulting, Inc. In ail
cases, resource mapping involved a map-based
delineation of relevant features of ecological interest or
related importance, and the conversion of those
features to a digital form.

At SL.C and Chambers Group, various maps were
developed by drafting features of interest onto standard
base maps (UUSGS 1:24,000 quadrangles) and digitizing
them using Arc/Info. Other materials were obtained
from Teale Data Center; these have been created and
maintained using essentially the same procedure. As
a separate effort, SLC digitized the entire California
and San Francisco Bay shoreline at 1:24,000 scale.
Resource maps were merged with this standard
shoreline to ensure geographic consistency across data
sets.

At UCB, a number of maps had already been
assembled in the database for the San Francisco
Bay/Delta region. Similarly, Ecological Consulting,
Inc., had previous, recent maps assembled for the
outer coast. These had been compiled from numerous
sources, including original mapping and digitizing,
conversion from preexisting digital data sources, and
interpretation from other digital geo-data.

1.5.4 GIS Analysis

GIS was used as an analysis tool for this document.
The GIS analysis for this project was completed in
three parts. First, resource mapping described above
was entered into a GIS-computer database. This phase
included gathering and transfer of some existing
resource databases that were already in GIS format.

Second, as described above, three types of oil spill

models were run. Third, the results from these oil

spill models were combined with the resource
databases to produce a synthesized map coverage that

displayed the interaction between oil spill scenarios and

vulnerable resources. These new coverages were used

to analyze potential impacts.

The GIS analysis was able to produce output in both
mapped and tabular formats. The maps show a
resource, or a grouping of resources, with either
probabilistic -or scenario oil -spill information
overlayed. Tables were produced, showing the amount
of a resource tha( was affected by probabilistic,
scenario, and receptor mode modeling. The amount of
resource affected was presented in either miles or
acres, depending on whether the GIS was measuring a
linear resource such as a shoreline, or anm areal
resource such as a wetland habitat. These cutputs
enabled the EIR document preparers to visually assess
and quantify potential impacts.

The use of the GIS in context with that which is
already known about the impacts of oil spills and the
patural resources of the study area were used by the
EIR document preparers to reach their conclusions.

Bacause of the level of detail of database mapping
coverage available and the concerns of oil spills within
the Bay Area, the GIS coverage is generally more
detailed for resources within the Bay Area than for the
California coast.

GIS acttvities were coordinated by the SLC with
support from UCB.

1.6 COMPLIANCE WITH CEQA

1.6.1 [Initial Study and NOP

The SLC is the Lead Agency for the Proposed Project
and has authorized the preparation of this EIR to
assess the potential environmental impacts of the
project pursuant to and in accordance with CEQA
(Public Resources Code, Section 21000 et. seq.), the
Guidelines for Implementation of the CEQA published
by the Resources Agency of the State of California
(California "Administrative Code, Sections 15000
et. seq.), and the SLC.

In accordance with CEQA guidelines, the SLC
prepared an IS (refer to Appendix A, IS/NOP). The
IS and NOP were circulated by the SLC from

6276
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October 4 to November 4, 1991, The SLC determined
that the project may result in significant adverse
impacts and therefore required that the EIR be
prepared for the Proposed Project. This EIR. addresses
the potential significant environmental impacts
identified in the IS and other relevant issues that were
raised during the 30-day circulation of the NOP.

1.6.2 CEQA Compliance and EIR Review
The purpose of this EIR is to identify environmental
impacts of the Proposed Project on the existing
environment, indicate how these impacts could be
mitigated or avoided, and identify and evaluate
alternatives to the Proposed Project. The document is
intended to provide the SLC and other permitting
agencies with the information they will require to
exercise -their jurisdictional responsibilities on the
proposed lease.

8276
e
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CEQA requires that a Lead Agency shall neither
approve nor perform a project as proposed unless the
significant environmental impacts have been reduced to
an acceptable level (Section 15091). An acceptable
level is defined as eliminating, avoiding, or
substantially lessening significant impacts to below a
level of significance. If the Lead Agency approves the
project even though significant impacts identified in the
EIR cannot be fully mitigated, the agency must state in
writing the reasons for its action. Findings and a
Statement of Overriding Considerations must be
included in the record of project approval and
mentioned in the Notice of Determination.

This Draft EIR is being circulated to local and state
agencies and to interested individuals who may wish to
review and comment on the report. Written comments
may be submitted to the SLC during the 45-day review
period. Verbal comments on the Draft EIR will be
heard at a public meeting {notice under separate
cover). All comments received will be addressed in a
Response to Comments addendum document, which,
together with the Draft EIR, will constitute the Final
EIR.
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Description of Proposed Prgject and Alternatives

SECTION 2 - DESCRIPTION OF PROPOSED PROJECT
AND ALTERNATIVES

2.1 PROJECT BACKGROUND
2.1.1 Refinery and Related Operations

The Unocal Refinery at Rodeo, California, the first
major oil refinery in the Bay Area, has been a water-
dependent facility at its present location since 1895,
The Refinery manufactures fuels and lubricants
through the receipt of crude oil from both tankers and
pipeline. The Refinery processes about 77,000 bbl per
day (bpd) of crude oil but has capacity to process
100,000 bpd. The products are transported offsite via
a combination of tankers and pipelines, with some
minor product transported by rail and truck. The
Refinery spans over 1,000 acres, employs more than
500 people, and operates 24 hours per day.

A Marine Terminal has been located at the present
location since approximately 1928. The present
Terminal has been operating since 1955 with redesign
and reconstruction and a mooring dolphin addition in
the early 1970s. All shoreline properties were fully
developed by 1938. From April 1951 to March 1985,
state tidelands and submerged fands have been leased
to Unocal by the SLC. Since April 1986, the
Terminal has continued to operate through short-term,
6- to 18-month lease agreements up to the present
time. The Terminal provides docking and crude oil
unfoading facilities for both Unocal-owned and other
tanker vessels and also provides for product export via
ships and barges.

In Japuary 1986, Unocal filed a lease application with
the SLC for the construction and operation of a treated
process wastewater outfall and diffuser system. The
location of the diffuser is shown on Figure 2.1-1. The
refining processes result in the production of several
waslewater streams, The discharge of these streams is
regulated by the California Regional Water Quality
Control Board, San Francisco PBay Region
(SFRWQCB) under the waste discharge requirements
of the Refinery's National Pollutant Discharge
Elimination System (NPDES) Permit. An EIR was
prepared in 1987 and finalized in 1988 (Eatrix 1987,
1988) and 2 30-year lease was granted to Unocal by
the SLC beginning on September 1, 1988, The
wastewater outfall line and diffuser are now in
operation and attached to the Marine Terminal.

©2.1.21

The wastewater outfall line and diffuser are not part of
the Proposed Project described below. However, in
accordance with terms of the outfall and diffuser lease,
if a new Marine Terminal lease is negotiated and
approved, then the pipeline outfall and diffuser will be
included in this new lease, and the existing outfall and
diffuser lease will terminate.

2.1.2 Definition of Existing Conditions and
Future Existing Conditions

Existing Conditions

For the description of the Proposed Project, existing
conditions are defined as current facilities and
operations. Because the Unocal Marine Terminal is a
presently operating facility, it has been modeled and
considered as part of the baseline conditions. Existing
permit limitations are described as well because they
are pertinent (o limitations of current facility actions.
The contribution of the Unocal vessel traffic relative to
other vessel traffic (and similarly for other resource
disciplines such as air quality) is described in existing
conditions.

2.1.2.2  Future Existing Conditions

During the next 40 years, substantial unforeseen
changes can be expected to occur in Terminal
operations, the San Francisco Bay environment, and in
the regulations and technology involved in oil spill
prevention and cleanup, air quality control, water
quality control, fisheries regulations, and other
environmental disciplines. Examples of changes that
have occurred just in the past year include Unocal’s
discontinuation of use of the Sansinena II for bringing
oil in from Alaska and its replacement by the smaller
tanker, the Blue Ridge (see Section 2.2.4.1), and
official listing of the Della smelt and delisting of the
California gray whale.

Because of such unforseen future changes, little
reliable data are available upon which to base
assumptions of future conditions. One of the major
driving components of the future is the long-term
energy perspective. The long-term Refinery
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requirements and the shipment of crude oil and
products are dependent on a wide variety of
worldwide, national, and regional factors, including
the following:

»  general economy, which is directly related to
consumption of fossil fuels;

»  availability, characteristics, and price of various
crude sources;

»  environmental concerns relative to the type of
crude to be refined and reformulation of fuels
using oxidizers such as MTBE (methyl tertiary
butyl ether) may give small refiners a
competitive disadvantage; and

»  individual marketers may change marketing areas
or locations for refineries because of market
pressure.

Because of the many variables, it is not possible to
predict with certainty the energy picture within the Bay
Area. However, the following assumptions are based
on available California Energy Commission projections
and appear to be in line with a reasonable worst-case
analysis for CEQA purposes:

»  The demand for petroleum products will increase
by 1.1 percent per year as predicted by the
California Energy Commission (1991) for the
next 20 years. Reasonable projections for a
40-year basis are not available.

»  The sources of San Joaquin Valley heavy crude
(STVH) and other domeslic crude, including
Alaskan crude, will be reduced substantially as
fields continue to be depleted. The Bay Area
thus will rely more on tankering of crude from
foreign sources. For the purposes of this
analysis, it is estimated that crude oil tanker
deliveries will increase by 50 percent regionally.
The Unocal Refinery will increase its crude oil
tanker deliveries by 60 percent (from 9.2 to
14.7 million bbl per year (bpy]).

»  Shipment of product by tanker will occur as it
currently does with an approximately 30-percent
increase in quantities shipped in the next
20 years (from 14 to 18.2 million bpy).

» At least one small refinery in the Bay Area will
close.

»  Other refineries in the area will also increase
proportionately in capacity in relation to demand
for crude import.

In its application for a new lease, Unocal proposes no
modifications to its refining operations. Thus, in order
to evaluate future existing conditions regarding
Terminal throughput, it is assumed that no throughput
modifications will oceur. It is expected that some
modifications may be required to comply with future
polution permitting regulation; however, the Terminal
is currentily capable of handling an increase in
deliveries and product export.

Where feasible, the analysis of future conditions within
the impact sections (Section 4) of the EIR were based
on a 40-year period. Where predictability of the
condition of future resources was very uncertain, a
20-year projection was used based on the energy
assumptions presented above.

2.2 PROPOSED PROJECT

2,.2.1 Project Action

The Proposed Project is the consideration of a mew
Jease for the Unocal Marine Terminal at Rodeo. This
involves the continuation of current operations, as well

as any additional, foreseeable uses/throughputs for a -

period of up to 40 years. The granting of the new
lease may involve the issuance of shorter (such as 3 to
5 years) interim leases that would allow for periodic
review of lcase conditions by the SLC with respect to
Unocal’s operations and with respect to revisions in
focal, state, and federal regulations. Such interim
leases and conditions of review will be set by the SLC.

As described in Section 1.2, the Unocal Marine
Terminal is loeated between Rodeo and Crockett,
1.8 miles west of the Carquinez Strait Bridge, on San
Pablo Bay. The Terminal property under lease to
Unocal from the SLC consists of approximately
16.6 acres of tide and submerged lands in and adjacent
to San Pablo Bay. Of these, approximately 3.6 acres
are filled. These filled lands have been leased to
Unocal as part of the same lease as that of the
Terminal, This filled land area would continue to be
leased to Unocal, regardless of any decisions
pertaining to the Terminal.

No physical modification of the existing Terminal is
proposed at this time under this action.
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2.2.2 Physical Description of Marine
Terminal
2.2.2.1 Pier

The Refinery Marine Terminal pier consists of a tee-
head ship and barge-berthing structure, a mooring
breasting dolphin, and a shore-conmecting trestie-
- pipelineway as shown in- the photograph on

Figure 2.2-1 and in the drawing on Figure 2.2-2. The

ship-berthing structure is 1,250 feet long and 136 feet
wide. The mooring breasting dolphin measures 51 by
32 feet and is located about 74 feet from the west of
the end of the tee. The trestle-pipelineway connecting
the Terminal to shore is 1,730 feet long and 77 feet
wide.

The present pier structure was constructed of precast
concrete piles that were driven below the mudline to
depths ranging from 83 to 89 feet. The deck is
supported between rows of piles on reinforced cast-in-
place concrete cross members that, in turn, support
precast concrete deck panels. The finished elevation
of the deck is 17.0 feet above mean lower low water

(MLLW). In 1971, a mooring dolphin, constructed of -

prestressed concrete vertical and batter piles, was built
off of the west end of the wharf with a walkway to
connect the two structures.  The dolphin was
constructed to accommodate larger vessels.

The north (waterward) side of the Terminal wharf has
two ship-berthing areas, M-1A/M-1 and M-2, and
three manifold areas consisting of M-1A, M-1, and
M-2.  Manifold area M-1A has two 16-inch
mechanical loading arms. These arms are presently
out-of-service; while they are not planned to be used
in the future, they are maintained in standby condition.
Areas M-1 and M-2 have hose risers with loading
hoses provided and three manifold areas.

The south {shoreside) of the wharf has three barge
berths consisting of B-2 and B-3, which are west of the
trestle-pipelineway, and B-4, which is east of the
trestle-pipelineway. Berths B-2, B-3, and B4 have
hose risers but have no hoses. Barges furnish their
own hoses.

A timber fender system with steel coil springs is
located along the front face of the pier, and a timber
fender system with rubber blockers is located along the
rear face.  The pier is lighted.  Table 2.2-1
summarizes the principal characteristics of the pier.

24

Table 2.2-1

PRINCIPAL CHARACTERISTICS OF
UNOCAL MARINE TERMINAL PIER

) Face Rear of Face
Pier Feature (Tanker Berth) | (Barge Berth)
Depth along side at MLLW' 35 20
Breasting distance' 1,375 with dolphins 622 & 520
Total berthing space' 1,375 with dolphins 622 & 520
‘Width of apron' 65 25
Height of deck at MLLW! 17 17
Load capacity® 300 300

Other key elements of the Terminal are presented
below. Additional specific information is provided as
portions of the existing conditions sections of this
document, including information pertinent to the
Terminal’s operational safety (Section 3.1) and to
structural integrity of the wharf with respect to wave
and seismic conditions (Section 3.8).

2.2.2.2  Pier Pipelines

The trestle-pipeline supports one ballast water pipeline,
two 16-inch crude oil pipelines, and 17 petroleum
product pipelines. These product pipelines include
four 12-inch, three 10-inch, five 8-inch, and five
6-inch pipelines. All pipelines extend from the pier
along the trestle-pipelineway to shore and then onto
storage tanks located at the Refinery. No submerged
pipelines service the Terminal, In addition, five other
pipelines handle potable water, fire water, wastewater,
steam, and compressed air.

All pipelines are constructed in accordance with Code
ANSI B31.3 for pressure piping/petroleum refinery
piping. All pipelines are painted and/or covered with
insuiation materials, including Denso Tape in areas
near high water levels. All commodity pipelines are
located above the water line; therefore, cathodic
protection is not applicable.

All pipelines are equipped with high-pressure shutdown
switches and thermal relief valves and are pressure
tested to one and one-half times the expected maximum
operating pressures of individual pipelines.  All
pipelines were tested throughout their construction and
initial operation by visual, hydrostatic, and
radiographic methods. Visual, pressure test, and
safety device testing on pipelines are performed as per

6276
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33 CFR 156.170(f)(1) each year. All lines are
inspected over a 5S-year pericd.  Radiographic
inspections are performed every 5 years.

Table 2.2-2 summarizes information on the pipelines,
including line number, line size, commodity shipped,
loading rate, and maximum test and thermal relief
" pressure. MTBE is also discharged via line 101 at a
rate of 2,500 barrels per hour (bph).

2.2.2.3  Drip and Ballast Discharge Facilities

A discharge containment syster is provided for each
manifold area. Each system consists of a curb around
its manifold area with a low-point drain connected to

drain lines located below the deck surface. These lines
connect to air-driven pumps located at each
containment area that pump product to a shore ballast
tank. The containment area can be emptied by vacuum
truck in case of pump failure.

The cargo hoses and risers at the ship and barge berths
are drained by pumping them out with air-driven
pumps located at each berth. These pumps aiso
discharge to the shore ballast tank. The hoses and
risers can be emptied by vacuum truck in case of pump
failure.

The sample station located near the Marine Terminal
Complex control room has two drums used expressly
for draining the sample trough into after collecting

Table 2.2-2

MARINE TERMINAL PIPELINE LOADING AND DISCHARGE RATES AND DESIGN PRESSURE

Line No. Size (in.) Commodity Loading Rate (bph) | Test Pressure (psi)* | Thermal Relief {psi)
101 12 Gasoline Stocks 2,500 140 250
102 8 Unleaded Regular C’ 3,000 290 250
103 12 Super Unleaded C and F - 4,400 225 250
104 8 Unleaded Regular W* 2,200 270 250

107A 6 Super Unleaded W 2,500 270 250
107B 6 Super Unleaded W 2,500 290 250
108 8 Leaded Regular C* 2,000 330 250
12§ 12 Diesel #2 4,500 255 250
122 8 Diesel #2 2,000 135 250
142 10 Low sulfur Fuel Oii/#6 Fuel Oil 2,500 %0 250
143 12 Ges Oils 6,800 460 250
146 16 Alaska Crude 16,000 225 250
147 16 Alaska Crude 16,000 - 225 250
148 8 #6 Fuel Oil 1,700 390 250
152 10 Ballast 1,500 225 200
161 10 Jet A (Aviation} 4,500 225 250
181 6 450 Newiral 200 395 275
182 6 190 Bright Stock 500 395 275
183 6 90 Neutral 1,100 320 275
184 6 150 Neutral 1,500 210 230

2-8
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samples. One drum is used for each half of the
sample trough. Each drum has a high-level alarm
indicator inside the control room and a sight glass on
the drum itself. When drums are full, they are
pumped off with the air-driven pump located on the
deck below the sample station. This pumps the liquid
to the ballast tank.

The inboard section of both unloading arms is pumped

into either of the two crude receiving lines by a small .

air-driven pump. The outboard leg of both unloading
arms is drained to the vessel.

The vessel slop and ballast reception facilities on the
Marine Terminal consist of a hose riser at each
manifold area, except M-1A, and a 10-inch common
line to the shore ballast tank.

2.2.2.4 Control House

The Control House, from which all transfers to and
from vessels are conlrolled, is located on the west side
of the trestle next to the tee. It also serves as the base
of the Terminal’s communication 8system, which
includes both radio and backup intercom systems
operating on separate dedicated frequencies and a loud
speaker system. Iis facilities consist of sanitary
facilities, lunchroom, personnel lockers, Terminal
Control Room, and offices.

2,2.2.5 Vapor Control Systemn

A thermal oxidizer (TQ) vapor control system (VCS)
is Jlocated near the Terminal Control. House.
Hydrocarbon vapors discharged from individual ship
compartments during lHquid product loading operations
are collected and conveyed through a vapor collection
system to a discharge flange on the ship. The Unocal
Marine Termina! VCS connects to the ship’s flange
and conveys the vapors to the TO where they are
combusted to carbon dioxide and water vapor. The
VCS consists of a vapor recovery arm, vapor piping,
and the TO equipment.

The VCS is designed to collect, convey, and combust '

vapors from the ship-loading operations in a safe
manner by thermal oxidation. The hydrocarbon vapors
controlled by the VCS result primarily from volumetric
displacement of cargo compartment vapors by liquid
product during loading. Due to the volatile nature of
the liquid product, some vaporization occurs as liquid
is loaded, resulting in a 25-percent increase in total
vapor flow.

€276
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Prior to loading, ships establish an inert atmosphere in
the empty cargo vapor space by purging with inert gas
(exhaust gases) from the ship’s engines; this is the
inert gas system (IGS). Thus, empty compartments
contain primarily inert gas when loading of liquid
product begins, and the vapor displaced is almost
entirely inert gas. As loading proceeds and the liquid
level rises in the compartment, the concentration of
inert gas decreases while the concentration of
hydrocarbon from the product increases.  The
concentration of hydrocarbon reaches a maximum as
the compartment approaches full,

Vapor collected from the various ship compartments is
channeled through the ship’s vapor manifold and piped
to the TO through the vapor recovery hose and piping.
The vapor flows in a single pipeline from either berth
through a detonation arrester located on Berth M-2 to
the water seal and then on the TO for combustion.
The purpose of the TO is to efficiently and safely
destruct the hydrocarbon vapor to meet the Bay Area
Air Quality Management District (BAAQMD) emission
limits while not unduly compromising safety of the
loading operation. Because there is only one TO, only
one ship can be loaded at a time.

2.2.2.6 Communication Systems

The primary communication system is a dedicated
radio system for the Marine Terminal operations. The
base station is located in the Control House and has
portable radios for use by the Marine Terminal
operators and the outside vessel's "Person-in-Charge”
while the vessel is at the Terminal. A second radio
system on a different frequency is normally used as the
primary communication system between the facility
and West Coast Shipping Company (WCSC) vessel’s
Person-in-Charge.

. A dedicated intercom is used as a backup system. The

main control station is located in the Control House
and operated by the Dispatcher. Stationary speakers
are located at all vessel berths. Portable speakers are
also located at all vessel berths and are put aboard the
vessel for communication with the Dispatcher.

2.2.2.7 Emergency Shutdown System

The emergency shutdown system consists of portable
radios and/or the dedicated intercom communication
system and the remote-controlled, motor-operated
valve on each line. The valves are controlled remotely
by the Dispatcher from the Control House.
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2.2.3 Physical Description of Filled Lands

The approximately 3.6 acres of filled lands comprise
a wedge-shaped parcel located southwest of the
landside of the Terminal. The location is shown on
Figure 2.2-3. Located on this property is a 20,000-bbi
(840,000-gallon) butane storage sphere surrounded by
a 7-foot-high earthen containment dike as shown on
Figure 2.2-4. The sphere is a 60-foot-diameter,

aboveground steel structure, supported on ten 4.5-foot- -

high square pedestals attached to the equator of the
sphere. A ring-shaped footing is supported by 240
cast-in-place reinforced concrete piles.  As-built
drawings of the sphere indicate that it was constructed
in 1970. The inland portion of the site abuts Southern
Pacific Railroad sidings. Butane is a product of the
refining process and is stored in the sphere prior to
shipment offsite via rail transport.

The special design of this closed pressure storage tank
is required because the boiling point of butane is much
lower than normal atmospheric temperatures. This
tank ensures that the butane will remain in a liquid
state and can be handled as a liquid.

2.2.4 Volumes and Types of Materials
Handled
2.2.4.1 Ships and Barges

The Marine Terminat, which is available for
continuous operation, accommodates both ships and
barges. The Terminal can handle two vessels of
105,000 DWT or one vessel of 203,000 DWT, or, two
barges of 50,000 bbls or one barge of 140,000 bbis.

Four ships owned by Unocal Oil Company of
California and operated by WCSC call at Unocal’s San
Francisco Terminal at an average of 2.3 calls per ship
per month in routine voyage patterns. These ships and
their average calls per month between June 1, 1985,
and June 1, 1989, shown in parentheses include the
Sierra Madre (3.2), Coast Range (3.5), Sansinena If
(1.8), and Comucopia (0.7). Marine Exchange
records show 3.1 and 2.0 calls per month for the Coast
Range and Sierra Madre, respectively, between May 1,
1991, and April 30, 1992,

From June 1, 1985, through August 15, 1992, the
Sansinepa [1 delivered almost all of the crude oil
offloaded at the Terminal. Use of the Sansinena TT
was discontinued in mid-August 1992 The
Sansinena IT is a 71,589-DWT, single-hull tanker with

a segregated and clean ballast configuration. This ship
typically operated between Drift River, Alaska, and
Unocal’s San Francisco Refinery delivering Alaskan
Cook Inlet crude oil. Although the Sansinena If has a
capacity of 535,000 bbl, it had been carrying only an
average of 325,000 bbl of oil per trip so it could dock
at the Terminal to avoid the need for lightering.

The Sansinena IT was replaced by the Blue Ridge,
which is presently making approximately two trips per
month between Drift River, Alaska, and the Unocal
San Francisco Refinery. The Blue Ridge is a
42,268-DWT, double-bottom, single-hull tanker
capable of carrying 300,000 bbl of crude oil, but is
being restricted to carrying approximately 285,000 bbl
so that it can call on the Terminal without lightering.

The Coast Range and the Sierra Madre currently make
one trip per month combined, for a total of three trips
per month with the Blue Ridge trips.  The Coast Range
and the Sierra Madre are each 40,631-DWT, double-
bottom, single-hull vessels capable of carrying
300,000 bbl of oil. They are normally used to
transport product from the Terminal; however, as
indicated above, they are sometimes used to deliver
crude to the Terminal.

The Cornucopia is an ammonia tanker that operates
between Cook Inlet, Alaska, and Stockton, California.
The tanker stops to refue! on its way back to Alaska
after it has offloaded its ammonia in Stockton. San
Francisco Bay Marine Exchange records show that the
Comucopia called at the Unocal Terminal five times
between May 1, 1991, and April 30, 1992, and Unocal
reported an average of about 8.5 calls per year
between June 1, 1985, to June 1, 1989,

Numerous tankers owned by other companies, referred
to as "outside tankers," also occasionally visit the
Terminal. These tankers represent an international
registry, and calls numbered 51 between 1985 and
1989. The Marine Exchange records show 14 calls by
outside tankers for the period between May 1, 1991,
and April 30, 1992.

Tank barges also call at the Terminal. They primarily
load products at the Terminal but also deliver gas oil.
Unocal reports that 237 barge callings occurred
between January 1, 1988, and May 31, 1992, or an
average of about 4.5 per month. All barge shipping is
by charter service through three Bay Area barge
companies.

6276
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2.2.4,2 Crude/Product Transfer

Marine Terminal Pipeline Transfer

Alaskan crude has been the primary crude oil
transported by ships to the Refinery between 1985 and
1992, transferring from 7.5 to 9.2 million bpy.
Lightering of Alaskan crude by Unocal at Anchorage 9
has occurred in the past, with the greatest amount of
approximately 1.3 million bbl lightered in 1988.
Lightering is not currently performed by Unocal.
Other crudes that have been delivered primarily for
"test runs” include Tapis Resid, Bekapai Crude, Thai
Condensate, and Arun Condensate.

The quantity of product loaded onto the ships at the
. Terminal is approximately 14 million bpy. Typical
types of product loaded include low-sulfur fuel oil,
diesel, fuel oil for ships, various octane unleaded
gasolines, aviation fuel oil, lube oil blending stocks,
catalytic gas oil, medium and light unicrackate, heavy
coker gasoline oil, sidecut from prefractionator, and
reformate. There is no transport of crude oil by ships
from the Refinery.

Other product offloads include products such as Santa
Maria gas oil (semirefined), light gas oil from outside
the Refinery, MTBE as a gasoline blending stock,
isomerate feed for higher octane blending stock, Los
Angeles tefinery high octane reformate for gasoline
blending, diesel No. 2, Los Angeles refinery gasoline
stock for blending, aviation fuel oil and toluene,
alkalate, and ballast water.

Refinery Pipeline Transport

In addition to the Marine Terminal, the Refinery is
served by Unocal’'s "Oleum Pipeline." The Oleum
. Pipeline is a 16-inch unheated line from Coalinga in
the San Joaquin Valley to the Refinery. The pipeline
route parallels Interstate Highway 5. This crude oil
receiver pipeline has a capacity of 68,400 bpd. It is
pormally used to 94 percent of its capacity for the
receipt for SIVH and Coalinga Nose crude to the
Refinery.  SIVH has averaged between 61 to
66 percent of crude transport, with Coalinga Nose
averaging between 3 and 7 percent for the period 1985
‘through present. Santa Maria gas oil and pressure
distillate from the Unocal Santa Maria Refinery are
semirefined products that are also transported via the
Oleum Pipeline. Total Refinery crude received by
pipeline averages about 24 million bpy.

[74]]
M4

Products are shipped from the Refinery via three
pipelines. Two of the pipelines are owned by the
Santa Fe-Pacific Pipeline Company and are referred to
as the Concord Pipeline and Brisbane Pipeline.
Unocal shares the time on the Santa Fe-Pacific Pipeline
with the other Bay Arca refineries. At present, Unocal
uses approximately 45 percent of the current capacity
of the Santa Fe-Pacific Pipelines. The other pipeline
is owned by Unocal and is referred to as the Richmond
Pipeline.

The Concord Pipeline is an 8-inch line from the
Refinery to Concord. From Concord, products can be
pumped on other Samta Fe-Pacific Pipelines to
Sacramento and Reno, Stockton and Fresno, and San
Jose. The Concord Pipeline is operated at a pressure
of approximately 500 pounds per square inch gauge
(psig). Pumping capacities for gasoline are 2,400 bph;
for both diesel and jet fuel, the pumping capacity is
2,200 bph. The Brisbane Pipeline is a 12-inch line
from the Refinery to Richmond and Brisbane. This
line is operated at a pressurc of approximately
200 psig with a pumping capacity of 2,800 bph for
gasoline and 2,500 bph for both diese]l and jet fuel.
The Unocal Richmond Pipeline is a 6-inch line from
the Refinery to the Unocal Richmond Terminal. This
pipeline is approximately 13 miles long and operates at
approximately 600 psig with a throughput of 1,000 bph
for gasoline and 900 bph for diesel and jet fuel.

The Refinery has a direct connpection at its Refined Oil
Products Shipping Unit 80, which enables Unocal to
transfer product to the Wickland Qil Selby Terminal,
a product receiving storage and shipping terminal
located 1 mile east of Unocal’s Refinery. This
connection has only been used occasionally to transfer
product into Wickland Qil storage tanks. The
Wickland Qil Selby Terminal can load vessels from
this terminal, but not directly from this pipeline from
Unocal's Unit 80. This line cannot handle the volume
of products currently transferred by the Unocal Marine
Terminal.

Truck and Rail Transport

All crude oil is delivered to the Refinery either by ship
through the Marine Terminal or the Oleum Pipeline.
Truck and rail transport is used for product export.
Unocal does not transport any gasoline by truck or
rail, and no loading facilities exist for this type of
transport.

Products transported by truck include coke, lube oil,
sulfur, bulk wax, and packaged wax. Coke is

S
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transported from the Refinery to the Unocal Calciner
located in Rodeo on Highway 4. Travel is through
Rodeo via San Pablo Avenue to Highway 4. All other
products are transported to various locations; however,
all travel through Rodeo to Interstate 80.

Products transported by rail include butane, lube oil,
and bulk wax. Butane is railed to the Unocal Refinery
in Wilmington, California, or to underground storage
in Arizona. Lube oil and bulk wax are transported to
various destinations.

2.2.5 Shipping Routes

The four ships owned by Unocal and operated by
WCSC follow an established pattern from as far south
as San Pedro, California, to as far north as the Cook
Inlet in the Gulf of Alaska. All products supplied to
the northwestern U. 5. and British Columbia by Unocal
are shipped because no product pipeiines exist. The
vessels Coast Range and Sierra_Madre load finished
clean petroleum products at the Unocal Refinery at
Oleum and deliver cargo to distribution terminals in
California, the Pacific Northwest, and Alaska. Typical
ports of call for cargo discharge are Eureka,
California; Coos Bay, Oregon; Point Wells,
Washington (Chevron Terminal); Tacoma,
Washington; and Ketchikan, Alaska. The Comucopia

picks up ammonia in Alaska that is offloaded in

Stockton, and stops at the Unocal Refinery only to
refuel. The Blue Ridge routinely carries Alaskan
crude oil, loading at the Cook Inlet Pipeline’s Drift
River Terminal in Cook Inlet, discharging at the
Unocal Refinery at Oleum, and returning in ballast,
completing a roundtrip approximately once every
2 weeks.

In agreement with CDFG, a minimum djstance of
50 miles offshore the mainland has been adopted for
loaded crude oil tankers, except when fairing in an
approach from offshore into the Main (west) directed
traffic area south of the Farallon Islands. The other
product tankers typically follow routes closer to shore
at an average distance of approximately 15 to 20 miles
offshore.

2.2.6 Mooring Procedures

When docking, the tankers generally approach the
berth into the tide (flood or ebb) and leave in the
direction of the tide. Based on weather and tide
conditions, generally one or two tugs are used for

docking and undocking. All maneuvering and
navigation in the vicinity of the Terminal are
coordinated by the onboard pilot with the U.S. Coast
Guard (USCG) Vessel Traffic Service (VTS). Ship
and barge mooring procedures are detailed in the
Unocal Marine Terminal Operating and Training
Manual (Unocal, February 1992).

Prior to vessel arrival, the Unocal Dispatcher sets up
a vessel tie-up crew. The crew is generally assembled
at least 20 minutes prior to the vessel’s arrival at the
Terminal. The normal size crew for all current
WCSC vessels is six persons for tie-up and four
persons for release. When releases are conducted
from Berth M-2, an extra line handler is required on
the west end. Most outside vessels require nine
persons for tie-up and six persons for release because
these vessels are typically larger than the WCSC
vessels.

The crew consists of the First Person-in-Charge, the
Operator-in-Charge, winch operators, and line
handlers. The number of winch operators and line
handlers depends on the size of the vessel as described
above. The Unocal Terminal Complex Operating and
Training Manual details the duties for each of these
positions and presents diagrams of typical mooring tie-
ups for various vessels.

2.2.7 Qil Transfer Procedures

Information on operating procedures is detailed in the
Marine Terminal’s Operating Manual, updated
February 1992, Two persons, at a minimum, are
present on the Terminal during loading, discharging,
and tank washing operations. A Terminal Person-in-
Charge (TPIC) or Dispatcher is normally located in the
Control House. Any time this person is away from the
Control House, constant radio communication is
maintained with the vessel and the standby Operator in
the Control House. The TPIC is responsible for the
following:

»  coordinating all plans for transferring oil with
the wvessel’s Person-in-Charge prior o
commencement of the oil transfer;

»  checking, filling out, and signing the Declaration
of Inspection before start of oil transfer;

»  maintaining communication with the vessel
during all phases of oil transfer;
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»  starting, stopping, and controlling oil transfer
and coordinating with the vessel’s Person- in-
Charge;

»  conducting all operations in a safe manner;

»  shutting down oil transfer operations in the event
of a spill or during emergencies in the area of
the Refinery that contains the Terminal; and

» initiating the Qil Spil! Emergency Plan.

The second person in charge is the Marine Terminal
Operator who reports to the TPIC. This operator
makes the proper Iineup at the manifolds, puts on or
removes the hoses or loading arms to or from the
vessels, notifies the TPIC when the lineups are correct,
opens and closes the valves at the manifold areas, and
performs other duties as directed by the TPIC.

The Marine Terminal Operator makes periodic checks
of the hoses or loading arms used during the oil
transfer and informs the TPIC if a problem is found
In addition, the Operators make periodic checks of all
arcas on and around the Terminal and vessels for
uncontrolled oil and, if found, report it to the TPIC
immediately.

2.2.8 Oil Spill Response Capability

The TPIC is able to activate the Refinery Emergency
Organization and/or Refinery Oil Spill Organization
during an emergency by announcing the emergency
over the Refinery radio and public address system.
Help responds immediately from these onsite
organizations,  Unocal indicates that emergency
shutdown can be achieved from the Control House
within 60 seconds as required by 2 CCR §2380(h)
(3)(A).

In compliance with SLC and USCG regulations,
Unocal has contracted with Crowley Maritime
Corporation for a crewboat that provides standby
capability to deploy 600 feet of boom within a
30-minute period for each vessel loading and unloading
operation.

In addition, the Terminal’s oil spill containment
equipment consists of 4,500 feet of an oil-retention
boom. The boom is stored on 2,000- and 2,500-foot
reels located at the western and eastern ends of the tee
head of the Marine Terminal, respectively. In the
event of a spill, the boom may be deployed by the
Refinery’s spill response emergency crew consisting of

Refinery operators and supervisors who are on duty
around the clock, operating from the Marine Terminal,
using pulley winches and capstans. Unocal indicates
that this boom can be deployed within 30 minutes
which is consistent with current state regulation’s for
deployment. The other nearest vessel available to
assist in boom placement and other deployment is a
Clean Bay response vessel that can be dispatiched from
Martinez and arrive at the Terminal within 1 hour and
20 minutes. As a member of Clean Bay, industry's
response cooperative in San Francisco Bay, Unocal has
access to that organization’s boom supply that is stored
locally and can be brought to the Terminal for
deployment within 4 hours.

Other emergency response equipment at the Terminal,
as required by law, includes fire extinguishers, hoses,
hydrants, and monitors. Additional discussion on oil
spill response capability is presented in Section 3.1.
The effactiveness of current response capabilities is
presented in Section 4.1,

2.3 ALTERNATIVES TO PROPOSED
PROJECT

Alternatives to the Proposed Project include the No
Project Alternative and consolidation of the Unocal and
Pacific Refining Company Marine Terminals at the
Unocal Marine Terminal. The consequences of the No
Project Alternative are presented below. The impacts
of these alternatives are addressed in Section 4 as
appropriate for each resource discipline. Alternatives
that were eliminated from further analysis are
discussed in Section 5.

2.3.1 No Project Alternative

The No Project Alternative is that of not granting a
new lease for Unocal to operate the Marine Terminal.
A separate lease may be granted to Unocal for the
filled lands that contain the butane tank.

If no new lease is granted, Unocal would not be able
to use the Terminal for Refinery support. Several
consequential alternatives could result to both the pier
itself and the Refinery from this action. Figure 2.3-1
diagrams the possible ramifications.

Without use of the pier, Unocal would be faced with
one of two scenarios for the pier: (1) abandon and
dismantle, or (2) abandon and leave in place.
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The alternatives of not having the Terminal to support
the Refinery could result in one of three scenarios for
the Refinery: (1) continue to operate at current levels,
(2) operate at reduced levels, or (3) be shut down.

Discussion is presented below on the ramifications of
these various scenarios. Aspects of the No Project
Alternative are examined, as appropriate, within each
resource discipline in Section 4.

2.3.1.1 Pier Structure Scenarios

Without a new lease, the Marine Terminal would cease
to be used for its present purposes. The Marine
Terminal pier could either be abandoned in-place, or
removed.

Abandonment In-Place of Pier Terminal - Under this
option, the Terminal would be abandoned and the pier
structure would be left in place. The SLC would
likely require that Unocal remove the pipelines and
pumping facilities from the pier.

Abandonment and Removal of Pier - Under this
option, the Terminal would be completely removed,
including the pier.

Consideration was given to retaining the pier structure
for other uses, such as a fishing pier. However,
access to the pier is via the Unocal Refinery; thus, the
feasibility of public access becomes a major issue.
Access through the Unocal facility would present
problems and would be highly impractical and onerous
for the operator. This altermative is considered
infeasible and was not carried forward in the impacts
analysis. A summary of this alternative is presented in
Section 5.

2.3.1.2  Refinery Scenarios

Refinery Continues to Qperate at Current Capacity

Under this scenario without Marine Terminal usage, in
order for the Refinery to continue operaling at current
capacity levels, crude intake would be obtained from
sources other than the Marine Terminal and
alternatives would be developed for product export. In
the future, because the SIVH crude supply will
continue to decline (see Section 2.1.2.2), the feasibility
of replacing the full quantity of 9 million bpy of
Alaskan crude with Central Valley crude may be
questionable. However, for environmental assessment
purposes, full replacement is assumed for this
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alternative. The following presents the options for
increased Central Valley orude and altematives for
product export.

Replacement of Crude from Central Valley via
Pipeline - The Refinery is presently served by the
Oteum Pipeline, which is a 16-inch line from Coalinga
to the Unocal Refinery for the receipt of STVH crude
and Coalinga Nose crude. The Oleum Pipeline is
normally used to 94 percent of capacity and brings in
about 24 million bpy. Under this scenario,
enhancement of the Oleum Pipeline or construction of
an additional pipeline to the Central Valley would be
required to make up for the approximately 9 million
bpy that would be lost from having no Marine
Terminal.

The length of new pipeline that would be required
could vary. At the present time, capacity is available
through cominon carrier services. For example,
cffective January 1, 1993, Chevron Pipeline Company
{CPL) acquired ownership of unheated crude oil
pipelines and is offering crude oil transportation
service from multiple origins in the San Joaquin
Valiey. Iis line to the Bay Area passes near the Tosco
and Shell Oil Martinez Refineries, both of which have
connections to this pipeline, and extends west and then
south to the Richmond Chevron Refinery. The nearest
point of this line to the Unocal Facility is
approximately 2 miles. I CPL offered sufficiemt

. capacity, such that Unocal would be able to transport

crude via this line, then construction of a new 2-mile

.segment would be required. Texaco also has a

common carrier line and it is likely that other carriers
may also develop lines for future capacity. Only under
a worst-case scenario would construction of a new line
from Unocal into the San Joaquin Valley be required.

Modifications would be necessary to the Refinery to
process additional Central Valley crude, The lube ofl
manufacturing portion of the Refinery requires a
specialty crude with suitable properties to match unit
design and meet product specifications.  These
requircmenis are currently met by processing a
combination of Alaskan Cook Inlet (approximately
25,000 bpd by tanker) and Coalinga Nose crude
(approximately 3,000 bpd by pipeline). Without
Alaskan Cook Inlet crude, the lube portion of the
Refinery would shutdown because altemative crude
oils suitable for processing in Unocal’s present lube
units are upavatlable. Also, the lube crude distillation
unit and the downstream processing units are
constrained by crude sulfur content by (permit limit)
and metallurgical limitations of the equipment
(corrosion control). Without a lube crude supply, 7
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out of 30 refinery process units that produce
lubricating oil and waxes would be shut down. The
fuels producing process units would also be affected
and operate at reduced capacity. Unocal estimates that
approximately 100 direct jobs could be affected.

In order to accommedate an increased refining demand
using Central Valley crude, modification and expansion
of existing facilities would be required. Modification
or expansion of these facilities would, in part,
compensate for the loss of jobs from the shutdown of
the lube units.

Crude import via other existing lines is presented in

Section 5 (Alternatives Eliminated from Detailed -

Evaluation).

Replacement of Crude via Pipeline from Other
Marine Terminals - Unoccal could purchass crude
from other refineries in the area, such as the Shell
Martinez Refinery, the Tosco Refinery, the Exxon
Benicia Refinery, or the Wickland Oil Selby Terminal,
and transport this crude to its Refinery via pipeline.
No pipelines currently exist that could service the
import of crude from other refineries. The existing
pipeline connection from Unocal to Wickland is a
product line. It would not be able to handle the
volume of incoming crude necessary to support current
Refinery production. Construction of a new crude oil
pipeline would be required.

ProducF Export via Pipeline to Other Marine
Terminals - The Refinery has both direct and indirect

connections to other marine terminals in the Bay Area
for product transfer. A direct connection exists via the
6-inch pipeline that runs from the Refinery in Rodeo
to Unocal’s Richmond Terminal. Products are
presently transferred to the Richmond Terminal. An
increase in product transfer may be possible; however,
this pipeline would not have the capacity to handle
export of all product from the Rodeo Refinery.

A direct connection is available at Unocal's Refined
Oil Product Shipping Unit 80, which enables Unocal
to transfer product to the adjacent Wickland Oil Selby
Terminal. An indirect connection is available that
requires the use of the Santa Fe-Pacific Pipelines
(Brisbane and Concord lines). Via these pipelines,
Unocal could potentially transfer products to several
other Bay Area marine terminals. However, these
- connections are limited in capacity and, in the case of
the Brisbane and Concord lines, are time-shared
(available usage may be limited). Thus, it is assumed
that construction of new pipelines for the transport of

product would be reguired. Crude and product
transport via any other marine terminals in the Bay
Area would require new pipeline constritction.

Truck and Rail Product Transport - Truck and rail
product transport is presently used at the Unocal
Refinery. While increases in truck and rail transport
are possible, the number of trucks and rail cars that
would be necessary to accommodate the increase in
product transport due to the loss of export via tanker
would be so great that this alternative is not feasible.
It would be possible, however, to use some increase in
truck and rail transport in combination with other
alternatives.

Refinery Operates at Reduced Levels

Without the Marine Terminal and with no crude
replacement, a reduction of approximately 25,000 bpd
or 9,000,000 bpy would result. Without Alaskan Cook
Inlet crude, the lube portion of the Refinery would
shutdown, According to Unocal, 7 cut of 30 refinery
process units that produce lubricating oils and waxes
would shut down. The fuels producing process units
would also be impacted and would operate at reduced
capacity. Unocal estimates that 100 direct jobs would
be lost at the Refinery, including operating,
maintenance, and administrative personnel. -

Refinery Shutdown

This alternative assumes that, without the crude being
supplied to the Refinery through the Marine Terminal,
it would be uneconomical for the Refinery to continue
operations and would shut down.

If the Refinery was shut down, extensive direct and
indirect consequences could result in several areas.
Not only would both direct and indirect jobs be lost
locally, but effects of the Refinery shutdown would be
felt on a regional scale. Unocal's three West Coast
refineries (Los Angeles, Santa Maria, and San
Francisco) have an integrated operation.  The
refineries are interdependent on each other for
intermediate feed stocks (mainly gas oil, butane, and
gasoline blending stocks). Gas oil and gasoline stocks
are transferred between Los Angeles and San
Francisco by tanker. The closure of the Refinery
would significantly affect these other refineries.

Twenty products representing 45 percent of the
Refinery's output are presently shipped out of the
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Maripe Terminal. All products supplied by Unocal to
the northwest U.S. are shipped by tanker because no
product pipelines exist. Without alternative product
supplies, direct consequences to the northwest U.S.
would also result.

Shutdown of the Refinery would entail extensive
economic study prior to any decisions by Unocal.

Such study is beyond the scope of this document.

Without a Marine Terminal, it seems more likely that
alternative sources of crude would be purchased or that
the Refinery would continue to operate under reduced
conditions.

2.3.2 Consolidation of Unoca! and Pacific

Refining Company Terminals at
Unocal Terminal

This alternative would involve abandonment of the
Pacific Refining Company’s Marine Terminal, with
both Unocal and Pacific Refining’s Refineries using the
Unocal Marine Terminal. The Pacific Refining
Company Hercules wharf is located about 1,000 feet
west of Unocal’s wharf. The wharf is a concrete pile
and concrete-decked nearshore wharf with two
breasting and four mooring dolphins in line with the
face connected by catwalks, and two breasting dolphins
in line with the rear of the face. The face tanker berth
is 1,228 feet while the rear of the face barge berth is
258 feet. One 24-inch, one 10-inch, two 8-inch, and
one 6-inch submerged pipelines extend from the wharf
to storage facilities onshore. ‘The terminal is used for
the receipt of crude oil and the shipment of petroleum
products.

The existing system of pipelines in the Unocal pier
could probably accommodate the transfer of crude and
product for both facilities from ship or barge to the
landside of the Terminal. From the landside of the
Terminal, ~ construction of additional pipelines
extending to the Pacific Refining Refinery would be

required. Alternatively, submerged pipelines could be

brought from the Unoeal pier to the Pacific Refining
Refinery. ;

2.4 DESCRIPTION OF CUMULATIVE
PROJECTS

2.4.1 Boundary of Cumulaiive Projects
Study Area

The cumulative environment study area is viewed as
having two separate components as follows:
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»  Consideration of the other marine terminals
operating in the Bay Area, as well as that area
related to the shoreline land uses in the general
vicinity of the Marine Terminal. A dsscription
of this study area is described in Sections 2.4.2.1
and 2.4.2.2.

»  That area related to shipping of crude and
product within the San Francisco and San Pablo
Bays area, including Carquinez Strait, and the
shipping lanes off the coast from San Francisco
Bay north to the Oregon/California border and
south to Santa Cruz. The shipping lanes from
San Francisco Bay south to southern California
and their cumulative impacts relevant to tanker
traffic have been previously addressed in the
GTC Gaviota Marine Terminal Project Final
Supplemental EIR/EIS (Aspen 1992b). A
description of the regiopal characteristics of
transport in the Bay Area and outer coast is
presented in Section 2.4.2.3.

2.4.2 General Description of Cumulative
Environment
2.4.2.1 Marine Facilities

The cumulative environment for this project includes
facilities located on the shoreline within the Bay. Five
of California’s twelve largest refineries are located in
the Bay Area. These include Chevron at Richmond,
Shell and Tosco at Martinez, Exxon at Benicia, and
the Unocal tandem at Santa Maria/Rodec. These
refineries generally run a combination of - Alaskan
North Slope (ANS) and San Joaquin Valley (SJV)
crudes along with a small amount of foreign crude,
mostly condensate. The Unocal Santa Maria complex
processes local heavy crude production, including
some ouler continental shelf (OCS) along with SIJVH
and transports the product stream (o Rodeo for further
refining.

SIV crude is supplied to these refineries directly by
three pipeline systems and tankers. The Texaco
pipeline from the San Joaquin Valley is a heated,
proprietary system that supplies SIVH crude to Tosco,
Exxon, and Shell. The Chevron Refinery at Richmond
receives its pipeline crude via its own unheated,
proprietary system. Due to the integrated pature of the
Unocal Santa Maria and Rodeo complexes, the supply
at Rodeo is solely through Unocal’s Oleum Pipeline.
Chevron Pipeline Company (CPC) also operates a
common carrier line importing STV crude to the Bay
Area. Tosco, Shell, and Chevron-Richmond have
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connections to this pipeline. With the exception of
Santa Maria, the other refiners also receive ANS
crude, All ANS crude is supplied by tankers.

In total, there are 8 ports, 26 marine terminals, and
several Naval terminals in the Bay. ‘The Naval
terminals are located at Alameda, Treasure Island,
Hunters Point, Point Molate, Mare Istand, Concord
Naval Weapons Depot, and Moffet Field.
Figure 2.4-1 is a map of the Bay Area showing the
location of the various marine terminals. For
discussion purposes, the marine terminals have been
categorized as follows: )

Port of San Francisco,
Port of Redwood City,
Port of Oakland/Alameda,
Richmond Area,

San Pablo Bay, and
Carquinez Strait and further inland.

Yy Y v ¥y vy

Port of San Franeisco - The Port of San Francisco is
one of the largest ports on the Bay. It is primarily a
general cargo port. No major oil terminals are in the
Port. The general cargo and specialized terminals are
located on the Bay and Islais Creek and the canal
extending from China Basin. The port has 30 active
decpwalter piers.

Port_of Redwood_City - The Port of Redwood City
operates three deepwater muaicipal wharves with four
berths. The wharves are generally used for receipt
and shipment of general cargo, although one wharf is
used occasionally for receipt of petroleum products. A
salt-loading wharf and barge wharf for a cement plant
are also located nearby.

Port of Qakland - The Port of Oakland is the Jargest
general cargo port of the Bay and a leading container-
ship terminal of the Pacific Coast.  This port
encompasses three areas: Quter, Middle, and Inner
Harbors. The Port of QOakland owns and leases
12 major terminals, which have a total of 29 deep draft
berths. Encinal and Fortmann Basins, on the Alameda
side of the Oakland Inner Harbor, have several gencral
cargo marine terminals. Several privately owned
general cargo piers are also in the Inner Harbor as is
the Pennzoil Terminal.

Richmond Area - Facilities in the Richmond area are
subdivided into three areas: at Richmond, on Harbor
Channel, and on Santa Fe Channel.

Three major facilities are at Richmond. The City of
Richmond Terminal No. 4 wharf is used for receipt
and shipment of bulk liquids, including petroleum
products, petrochemicals, and chemicals. The City of
Richmond Terminal No. 1 wharf is used for receipt
and shipment of vegetable oils and petrochemicals.
Five major facilities are on Harbor Channel. The City
of Richmond Terminal No. 7 wharf is used for receipt
of automobiles, the City of Richmond Terminal No. 3
wharf is used for the receipt and shipment of
containerized cargo, and the City of Richmond
Terminal No. 2, upper wharf and lower wharf are
used for receipt and shipment of liquid chemicals. The
ARCO tanker and barge docks are used for receipt and
shipment of petroleum products and petrochemicals,
and for bunkering vessels. The Union tanker dock is
used for receipt and occasional shipment of petroleum
products and bunkering vesseis.

Five major facilities are on Santa Fe Channef. The
Time Qil Co, wharf is used for receipt and shipment
of petroleum products. The Levin-Richmond Terminal
Berths A, B, and C are used for receipt and shipment
of dry bulk cargo, chemicals, and steel. The Texaco
wharf is used for receipt and shipment of petroleum
products as js the Burmah-Castrol wharf. The
National Gypsum Co. dock is used for receipt of
gypsum rock.

San Pablo Bay - Three major marine terminals are in
San Pablo Bay. The Pacific Refining Company
Hercules wharf is located approximately 1,000 feet
west of the Unocal Refinery wharf. The terminal is
used for the receipt of crude oil and the shipment of
petroleum products.

The Wickland Oil Selby Terminal is located
approximately 1 mile east of the Unocal wharf. The
wharf is used for receipt of petroleum products. In
addition, the Mare Island U.S. Naval Shipyard is
located on the north side of San Pablo Bay.

Carquinez Strait and Further Infand - Numerous
marine terminals, including oil terminals, are inland of

Carquinez Bridge. Marine terminals in Carquinez
Strait include California and Hawaiian Sugar Co.
Refinery (for sugar processing only); Defense Fuel
Supply Center Support Point, Ozol Ojl Wharf; Shell
Oil Co., Martinez Refinery wharf; Tosco Corp.,
Amorco and Avon wharves; Exxon Benicia Refinery,
crude oil and product wharf; and Benicia Pier No. 95.
Other terminals are located in Suisun Bay,
Sacramento, and Stockton.
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2.4.2.2 Facilities and Communities in Vicinity of

Terminal

Immediately east of the Unocal Refinery is the
Wickland Qil Selby Terminal, which has limited
pipeline capacity and is primarily used as a product
termipal. A slag pile at Wickland has recentiy been
remediated and paved. South of the Unocal Terminal
is Pacific Refining Company’s Refinery. Other

facilities include the PG&E Oleum Power Plant, the -

C&H Sugar Refinery, and other smaller industrial
facilities.

The communities in the general vic'mity. include
Oleum/Rodeo, Vallejo, Crockett-Valona, Benicia,
Martinez, central Contra Costa, and Vine Hill.

2,4.2.3  Regional Characteristics of Crude/
Product Transportation in Bay and
Along Coastal Shipping Lanes off

Northern California

San Francisco Bay Area Marine Exchange Tanker
Reports were used fo describe tanker transits in the
Bay Area. One year tanker transit data from May 1991
through April 1992 are presented. The various marine
terminals were lumped together geographically into the
following categories for the purpose of analysis:

»*  San Francisco ports,

Oakland/Alameda ports,

»>

Richmond ports,

2-22

»  Oleum ports (Unocal, Pacific Refining Company,
and Wickland),

»  Redwood City, and

»  Ports upstream of Carquinez Bridge.

In addition, movements to and from Anchorages 8
and 9 were included in the analysis. Table 2.4-1
summarizes the number of vessel movements between
the various locations in the matrix. As can be seen
from the table, a moderate amount of movement
occurs between ports. For example, the table shows
that 57 movements were between ports in the
Richmond area and 39 were from Richmond to ports
past the Carquinez Bridge. As can be seen from the
table, 2,760 total tanker movements occurred during
the I-year time period. Marine Exchange reported that
3,671 vessel arrivals occurred during 1991, of which
1,006 were oil tankers. It also reports thal
2,238 shifts or total in-Bay vessel movements
occurred, of which well over one-half were oil tankers
or barges. The above vessel traffic estimates do not
include Naval vessels.

As a comparison, the 1988 Corps Waterborne
Commerce data were added to the table where
appropriate. As can be seen, the data are in close
agresment with the current Marine Exchange data for
total vessel movements. Also, the Port Needs Study
(U.S. Department of Commerce 1991) 1987 baseline
and 1995 forecast tanker movement data have been
added to the table. Again, these numbers are
consistent with Marine Exchange and Corps data for
total vessel movements in the Bay.
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Table 2.4-1

PETROLEUM TANKER MOVEMENTS WITHIN SAN FRANCISCO BAY MAY 1991 TO APRIL 1992 (FROM MARINE EXCHANGE)

. San Oakland . Ports Past Corps 1988 ~
From/To ogt:lde Francisco Alameda A'“hso rage A'ndl; rage th::;:;nd (:,l::: Carquinez Reg;ood Total | Waterborne
¥ Ports Ports Bridge ¥ Commerce
Qutside Bay 18 4 47 .239 299 126 268 2 1,003 1,001
San Francisco Ports 29 1 3 5 6 44 45
Qakland/Alameda 2 1 1 4 s
Ports
Anchorage 8 7 2 9 11 29 58 N/A
Anchorage 9 155 6 86 25 136 408 - N/A
Richmond Ports 285 17 5 69 57 26 39 498 486
Oleum Ports 154 18 17 7 34 230 N/A
Ports Past Carquinez 369 5 79 25 35 513 512
Bridge
Redwood City 2 2 1
Total 1,003 44 4 53 408 498 230 513 2 2,760
Corps - 1938 ]
Waterborne 997 49 4 N/A N/A 436 N/A 513 1
Commerce

YIF Trutua [ uIDH [0I0u[)
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SECTION 3 - EXISTING ENVIRONMENT .

" 3.1 OPERATIONAL SAFETY/RISK OF
ACCIDENTS

3.1.1 Introduction

This section describes those aspects of the existing
environment that may have an impact on operational
safety or that may be impacted by an accident
associated with the facility and its operations, including
transportation of petroleum and petroleum products.
A physical description of the Upocal Marine Terminal
was presented in Section 2. This section begins with
an operational description of facility components as
related to safety issues and emergency response. This
is followed by a summary of laws and regulations that
may affect the safety and potential risk from the
facility. A cumulative description of the Bay Area is
also presented that addresses other marine terminals,
vessel traffic, and transportation patterns, and oil spifl
and emergency response capability.  The last
subsection summarizes historical casualties involving
the Unocal facility and vessel traffic.

3.1.2 Operational Description

This subsection describes the procedures used to
operate the Marine Terminal. It sddresses the
products transferred, vessels used, mooring and
transfer procedures, and safety/response procedures.
The Marine Terminal is capable of operating 24 hours
per day; however, current deliveries and product
export do not even average 8 hours per day of use of
the Terminal.

3.1.2.1 Products Transferred

Table 3.1-1 presents a listing and description of all
crude and products handled at the Marine Terminal.
Qver 90 percent of cargo offloaded at the Terminal is
Alaskan crude. Smaller amounts of gas oil, MTBE,
and C/C, (natural gasoline) are also offloaded. The
remaining products listed in Table 3.1-1 are loaded on
tankers or tank barges for distribution.

3.1.2.2  Vessels Calling at Terminal

Barges and tankers presently call at the Terminal. The
majority of crude oil is delivered by Blue Ridge, a
42,268-DWT, double-bottom tanker capable of
carrying 300,000 bbl of crude oil. Blue Ridge is
restricted to carrying approximately 285,000 bbl when
calling at the Unocal Terminal because the water depth
is only 35 feet there. Blue Ridge makes approximalely
two roundtrips per month between Alaska and the
Unocal Terminal. Coast Range and Sierra Madre
make an additional trip between them each month for
a total of approximately three roundtrips between San
Francisco and Alaska each month.

The Coast Range and Sierra Madre are 40,631-DWT,
double-bottom tankers capable of carrying 300,000 bbl
of oil. Their loaded draught is 33 fect and thus, their
cargo load is not restricted by the water depth at the
Terminal. They are normally used to transport
product from the Terminal; however, they also
sometimes deliver feed stocks. All three vessels, built
in 1981, are operated by WCSC.

The Sierra Madre and Coast Range normally call upon
terminals in California, Oregon, Washington, Alaska,
and Hawaii. Based on Marine Exchange records,
Coast Range and Sierra Madre called at the Unocal
Terminal 37 and 24, times, respectively, between
May 1, 1991, and April 30, 1992. Unocal reported
that Coast Range and Sierra Madre averaged 42 and 38
calls per year, respectively, between June 1, 1985, and
June 1, 1989.

Other non-WCSC-operated tankers also call occasion-
ally at the Terminal. These tankers primarily lead
products at the Terminal. Marine Exchange records
show that 14 such tankers called at the Terminal
between May 1, 1991, and April 30, 1992. Unocal
reported that approximately 20 outside tankers per year
called at the Terminal between June 1, 1985, and
June 1, 1989,

In addition to the above tankers, the WCSC ammonia
tanker Cornucopia calls at the Terminal to refuel. The
tanker operates between Cook Inlet, Alaska, and
Stockton, California, and stops to refuel at the Unocal
Terminal on its way back to Alaska after it bas
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Table 3.1-1

PRODUCTS HANDLED AT UNOCAL SAN FRANCISCO REFINERY MARINE TERMINAL

Product Description
150 NEUT OIL Lube oil blending stock; light yellow, light motor oil odor, fire combustible
190 B.S. Lube oil blending stock, opaque green motor oil odor, fire combustible
450 NEUT OIL Lube oil blending stock; light yellow-green light motor oil odor
76AV FUEL JETA Aviation fitel oil; clean liquid, kerosene odor, combustible
90 NEUT OIL Lube oil blending stock (high sulfur content); clear light yellow tint, light motor il odor, fire combustible
ALASKAN CRUDE Crude oil; bleck, sweet gaseous odor, exln.amely flammable
BUNK F/O NO 6 Fuel oil for ship; black, light sulfurous odor, fire combustible
C GRAD DSL Dieael for cool Aclimate, light-dark amber, diesel odor, combustible
C5C6 Isomerate feed for higher octane blending stock; clear, gasoline odor, extremely flammable
CAT GAS OIL Catalytic gas oil; opaque green, gaseo;.ls or sulfurous odor, fire combustible
DSL2 SHIF USE Diesel for ship use; light-derk amber, diesel odor, combustible
HEAT OIL NO 2 Heating oil

HVY COKR G.O>

Heavy coker gasoline oil; opaque green gaseous oc sulfirous odor, fire combustible

ISOMERATE Blending stock; clear, gasoline odor, extremely flammable
LAR CASO STK L.A. refinery gasoline stock for blending; clear, gasoline odor, extremely flammable
LAR REF L.A. refinery high-octane reformate for blending; clear, light green tint, gasoline odor, extremely flammable

LSFO PGE EXCH

Low sulfur fuel oil; black, light sulfurous edor, liguid under heat, fire combustible

LT COKR G.O, Light coker gas oil; opaque green, gaseous or sulfurous odor, fire combustible

LT CYCL OIL Light eycle oil

LT WAXY Light waxy oil as an isomerate feed

LUK Light unicrackate

L.S. FUEL OIL Low sulfur fuel oil; black, light sulfurous odor, liquid under heat, fire combustible

MTBE Methy! tertiary butyl ether used as a blending stock; clear, terpene-like odor, extremely flammable
MUK Medium unicrackate

OUTSIDE LTGC Light gas oil from outside S.F. Refinery; opaque green, gaseous odor, combustible

OUTSIDE REF Reformate from outside §.F. Refinery; clear, light green tint, gasoline odor, extremely flammable

PREF SIDECUT 1

Sidecut from prefractionator; opaque green, gaseous or sulfurous odor, fire combustible

PRE SIDECUT 2

Sidecut from prefractionator; opaque green, gaseous or sulfurous odor, fire combustible

REG LDC

Leaded gasoline for cool climate; bronze liquid, gasoline odor, extremely flammable

3.12
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Table 3.1-1 (Continued)}

PRODUCTS HANDLED AT UNOCAL SAN FRANCISCO REFINERY MARINE TERMINAL

Product Description
SHIF USE LSFO Ship use low sulfur gas oil; black, light sulfurous odor, fire combustible
SHIP USE #6FO Ship use fuel oil; black, light sulfurous odor, fire combustible
SMGO Santa Maria gas oil {(semi-refined); opaque green, gaseous or sulfurous odor, fire combustible l
SUPR UNLC GASO Super unleaded gasoline for cool climate; red liquid, gasoline odor, extremely flammable

SUPR UNLI GASO

Super unleaded gasoline for intermediate climate; red liquid, gasoline odor, extremely flammable

SUPR UNLW GASO

Super unleaded gasoline for warm climate; red liquid, gasoline odor, extremely flammable

TOLUENE Gasoline additive; colorless liquid with aromatic benzene-like odor; extremely flammable

U231 REF Reformate; clear, light green tint, gasoline odor, éxtremely flammable

U244 REF Reformate; ¢lear, light green tint, gasoline odor, extremely flammable

UNLD REGC Octane 87 unleaded gasoline for cool climate; light green tint liquid, gasoline odor, extremely flammable
UNLD REGW Octane 87 unleaded gasoline for warm climate; light green tint liquid, gasoline odor, extremely flammable
UNLW GASO Octane 89 unleaded gasoline for warm climate; light green tint liquid, gasoline odor, extremely flammabie
UNONDSL #2 Diesel #2; light-derk ember, diesel odor, combustible

offloaded its ammonia in Stockton. Marine Exchange
records show that Cornucopia called at the Unocal
Terminal five times between May 1, 1991, and
April 30, 1992, and Unocal reported that it averaged
about 8.5 calls per year between June 1, 1985, and
June 1, 1989.

Barges also call at the Marine Terminal. Unocal
charters barges to load products at the Terminal and
distribute them to other terminals throughout the Bay
Area, Barges are also occasionally used to deliver gas
oil. Unocal presently charters barges from Marin Tug
and Barge, Inc., Bay Bunkering Services, Inc., and
Crowley Maritime Corp. Unocal reports (Unocal,
July 9, 1992) that 237 barge callings occurred between
January 1, 1988, and May 31, 1992, for an average of
about 4.5 per month. Only seven of the barges
delivered product. Barge sizes range in length from
275 feet (25,000 bbl capacity) to 400 feet (140,000 bbl
capacity). Less than 10% of barge activity is
associated with bunkering.

3.1.2.3 Mooring Procedures

Pilotage in and out of San Francisco Bay and adjacent
waterways is compulsory for all vessels of foreign

74/ ]
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registry and United States vessels under enrollment not
having a federally licensed pilot on board. The
masters on board the WCSC-operated oil tankers
calling at the Terminal are federally licensed pilots,
and thus San Francisco Bar Pilots are not used. The
WCSC-operated Comucopia does use a Bar Pilot to
take the vessel to Stockton and back. The other
tankers that call at the Terminal use either a Bar Pilot
or onboard federally licensed pilot as appropriate.
Section 3.1.6.2 describes Bay Area pilotage
procedures. Barges are not required to use pilots.

When docking, tankers generally approach the berth
into the tide (flood or ebb) and leave in the direction
of the tide. Blue Ridge, Sierra Madre, and Coast
Range generally use one tug to dock and undock, while
Cornucopia and many other tankers use two tugs.
Additional tugs may be used depending on the
environmental conditions. All maneuvering and
navigation in the vicinity of the Terminal are
coordinated by the onboard pilot (master or Bar Pilot)
with the USCG Vessel Traffic System (VTS). The
VTS is described in Section 3.1.5.1. The Terminal
can accommodate two ships and two barges

- simultaneously; however, only one vessel will be

maneuvered at a time. If multiple vessels are handled
simultaneously, the Terminal can accommodate two
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vessels of 105,000 DWT and two barges of the
25,000-bbl size.

The ship and barge mooring procedures used at the
Marine Terminal are detailed in the Unocal Marine
Terminal Complex Operating and Training Manual
(Unocal, May 1989) and summarized below.

Prior to vessel arrival, the Unccal Dispatcher sets up
a vessel tie-up crew. The crew is geperally assembled
at least 20 minutes prior to the vessel’s arrival at the
Terminal.

Nommal crew size is six people for the Blue Ridge,
Sierra Madre, Coast Range, and Cornucopia.
Releasing the tankers requires four people. When
releasing ships at Berth M-2, an extra line handler is
required on the west end. Non-WCSC ships require
nine people. Releasing a non-WCSC ship requires six
people. The crew consists of the following:

First Person-In-Charge,
Operator-In-Charge,
Winch Operators, and
Line Handlers.

YyYyvyyvw

The duties for each of the above positions are
described in the Unocal Marine Terminal Complex
Operating and Training Manual. The Manual also
presents diagrams of typical mooring tie-ups for
various vessels (hat regularly call at the Terminal.

3.1.2.4 Transfer Procedures

The Unocal Dispatcher is normally designated as the
Terminal Person-In-Charge (TPIC) of the Terminal
and is responsible for the transfer operations. The
following summarizes the normal steps taken during
transfer operations as described in Unocal's Marine
Terminal Operating Manual. This Manual was last
approved by the USCG with a Letter of Adequacy
issued on January 7, 1992.

1.  The Dispatcher and Vessel agent, if available,
have a preplanning conference on the transfer of
product before the vessel arrives. The SLC is
notified at least four, but not more than 24 hours
prior to the initiation of any transfer operation.

2. The Dispatcher and Vessel Person-In-Charge
{VPIC) hold a pretransfer conference on details
of the transfer after the vesse] arrives and before
product is transferred.

3.14

The Dispatcher and VPIC thoroughly discuss the
Declaration of Inspection, which consists of a
detailed list of items that must be verified prior
to commencement of transfer operations. Both
the Dispatcher and VPIC must attest to this list.
In addition, the VPIC of loading or unloading of
low flash-point (less than 150°F) cargoes
(tankers and barges) must attest that they are
equipped with a properly operating inert gas
system (IGS). At the present, no barges
equipped with IGSs call at the Terminal. This
verification is an attachment to the Declaration of
Inspection. The Dispatcher must also complete
the Marine Terminal Operations and Vessel Log.

‘When requested by the Dispatcher, the Marine
Terminal Operator connects the loading arms or
hoses to the vessel in accordance with procedures
presented in the Marine Terminal Operating
Manual (Unocal, February 1992}, The Terminal
Operator also checks those items on the Marine
Terminal Operator's Check List that require
checking prior to loading.

The Dispatcher checks with shore personnel to
ascertain that the proper lineup (pipeline
connections and valve alignment) has been made
for transfer. The Dispatcher also checks with
the VPIC to ascertain if the vessel is ready for
transfer. Flow of cargo is begun slowly to
ensure that operations are proceeding correctiy.

The Marine Terminal Operator checks those
items on the checklist that are required
immediately after start of loading. The Marine
Terminal Qperator also makes periodic checks
for leaks.

The VPIC notifies the Dispatcher approximately

. 15 minutes prior to completion of transfer

operations.

Upon completion of transfer operations, the
Dispatcher closes the motor-operator control
valve.

When agreed by the Dispatcher and VPIC, the
Dispatcher notifies the Marine Terminal
Operator to remove the unloading arms or hoses
in accordance with the procedures in the Marine
Terminal Operating Manual.

6276
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3.1.2.5 Safety Procedures

The Safety Procedures followed at the Unocal Marine
Terminal are described in the various operating
manuals, training manuals, and response plans.

The Marine Terminal Operating Manual describes the
emergency procedures to be implemented in the event
of a fire or other emergency at the Marine Terminal.
Emergency notification telephone numbers- and
notification procedures based on the use of radio and
loudspeaker systems are clearly documented. The plan
also identifies the location of all safety equipment at
the Terminal.

. Unocal’s Emergency Organization is the first line of
defense for protection of the Marine Terminal during
fires and/or other emergencies. Unocal has developed
. a detailed San Francisco Refinery Emergency
Response Plan and Procedures Manual (Unocal,
February 1992). The plan addresses the entire
Refinery complex, including the Marine Terminal, It
addresses Unocal’s emergency response policy,
organization, training program, personnel evacuation,
medical evaluation and surveillance program,
procedures, and integration with other plans/agencies.

In response to the Oil Pollution Act of 1990 (OPA 90),
Unocal recently developed and implemented an Oil
Spill Contingency/Response Plan and a Response Plan
for their San Francisco Refinery. The Oil Spill
Contingency/Response Plan was developed to address
spills from the Marine Terminal portion of the
Refinery, while the Response Plan was developed to
address onshore spills from any place within the
Refinery complex. The objectives of the plans are to
describe Unocal’s response to an oil spill incident and
to present resources and other supportive information
that are potentially necessary and/or useful in
formulating response strategies and tactics. ‘The
combination of these two plans is designed to meet the
current requirements of the USCG, EPA, and the
California Department of Fish and Game (CDFG),
office of Qil Spill Prevention and Response (OSPR)
for spill plans. An update of one or both of the plans
will most likely be required by April 1994 to meet
OSPR’s proposed spill plan regulations.

3.1.2.6 Emergency Response Equipment

0il Spiil Response Equipment

The oil spill response equipment available at the
Marine Terminal and elsewhere at the Refinery is

$116
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listed in Table 3.1-2. Also included in the table are
the quantities, locations, and estimated deployment
times of the various equipment.

In addition to the oil spill response equipment stored at
or near the Terminal, Unocal has a contract with
Crowley Maritime Corporation to provide a standby
vessel capable of deploying the boom on the pier when
a transfer is being conducted. Unocal is also a
member of Clean Bay and MSRC and thus, has access

to their equipment if needed. This equipment is

descnibed in Section 3.1.5.4.

Fire Response Equipment

Unocal maintains the following fire response
equipment at the Terminal. The number of pieces of
equipment is listed in parentheses.

Ansul dry chemical extinguishers (12),
Carbon dioxide (CO,) extinguisher (1),
Fire hose stations/hose reels (6),
Hydrants (15), and ~

Fire monitors (9).

¥y vy vyyvwy

In addition, Unocal maintains its own fire/emergency
response department at the Refinery. The following
major pieces of equipment ar¢ maintained by the
Unocal Fire Department:

Personnel Protective Equipment (PPE) van,
Two fire engines,

Mini pumper (four wheel drive/foam truck),
Ladder truck (75-foot aerial),

Monitor truck, and

Four fire pump stations.

¥ ¥y ¥y vy vy

3.1.3 Regulatory Seiting

Many laws and regulations are presently in place or in
the process of being implemented that regulate the
Terminal, vessels calling at the Terminal, and
emergency response/contingency planning.
Responsibilities under these laws and regulations fall
to various international, federal, state, and local
agencies. The various agencies and their
responsibilities are summarized below.
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Table 3.1-2

UNOCAL OIL SPILL RESPONSE EQUIPMENT

oy L o
Kepner Seal Curtain - Boom 11" x 16 2) 1,000 ft reels | Cne at each end of Marine Terminal 45
Sea Curtain Reel Pak Open - Harbor Boom 8-250" sections | Marine Terminal .
Orion Radio Signal Buoy 2 Marine Terminal Oil Spill Office 5
IM Type #126 Sweeps - 100" Lengths 10 bales Merine Terminal 15
3M Type #126 Sweeps - 10° Lengths 20 bales Marine Terminal 15
Burlap Bags 200 Marine Terminal 15
Vis Queen Polyethylene (Black Plastic) 100 #t roll Marine Terminal 15
Nylon Tie Lines - 100 Lengthe 3 Merine Terminal 15
Manila Handlines - 50* Lengths 4 -| Marine Terminal 15
Coveralls 8 Marine Terminal 15
Life Jackets 15 Marine Terminal 15
Drinkiﬁg Water Cans and Cups 2 Marine Terminal 15
Open Top Barrels 6 Marine Terminal 30
Barrel Slings 1 Marine Terminal 15
Rakes 4 Marine Terminal 15
Pitch Forks w/Mesh 6 Marine Terminal 15
I Long Handle Paddles for Skimming 4 Marine Terminal 15
Conwed Sorbent Blanket - 37 x 200’ 1 roll Marine Terminal 30
Piastic Garbage Can Liners 200 Marine Terminal 15
Heaving Lines 2 Marine Terminal - 51
3M Type #126 Sweeps - 10’ Lengths 30 bales Under trestle or at was/grease complex 30
3M Type #126 Sweeps - 100" Lengths 30 bales Under trestle or at wax/grease complex 30
Burlap Sacks 1,000 Under trestle or at wax/grease complex 30
Nyton Tie Lines - 100" each 2 Uader trestle or at wax/grease comglex 30
Pitch Forks with Mesh o Under trestle or at wax/grease complex 30
Rakes 14 Under trestle or at wax/grease complex 30
Shovels 10 Under trestle or at wax/grease complex 30
Long Handle Paddles for Skimming 20 Under trestle or at wax/grease complex 30
Extension Cords, Portable Lights, etc. 1 box Under trestle or at wax/grease complex 30
Wire Mesh 1/2° 1 roll Under trestle or at wax/grease complex 30
Piastic Garbage Can Liners 400 Under trestle or at wax/grease complex 30
Johns-Manville 5* Sea Serpents 20 Under trestle or at wax/grease complex 60
Portable Skimmer w/Air Pump and Discharge Hose I Under trestle or at wax/grease complex 60
3.1-6 3




Unocal Marine Terminal EIR

Existing Environment
3.1 Operational Safety/Risk of Accidents

3.1.3.1 International Maritime Organization

The major body governing the movement of goods at
sea is the Intemational Maritime Organization (IMQ),
which does so through a series of international
protocols. Individual countries must approve and
adopt these protocals before they become effective.
The International Convention for the Prevention of
Pollution from Ships (MARPOL 73/78 and
amendments) governs the movement of oil and
specifies tanker construction standards and equipment
requiréments. Regulation 26 of Annex I of MARPOL
73/78 requires that every tanker of 150 tons gross
tonnage and above shall carry on board a shipboard oil
pollution emergency plan approved by IMO. The U.S.
. implemented MARPOL 73/78 with passage of the Act
of 1980 to Prevent Pollution from Ships. The IMO
(IMO 1992) has recently issued "Guidelines for the
Development of Shipboard Qil Pollution Emergency
Plans" to assist tanker owners in preparing such plans
_ that comply with the cited regulations and to assist
Governments in developing and enacting domestic laws
which give force to and implement the cited
regulations. Plans that meet the Oil Pollution Act of
1990 (OPA 90) and the Lempert-Kenne-Seastrand Oil
Spill Prevention and Response Act (California SB2040)
requirements also meet IMO requirements.

All Vessel Traffic Separation Schemes (VTSS), such
as the ones off the entrance to San Francisco Bay and
in the Santa Barbara Channel, must be approved by the
IMO. These two VTSSs have been approved.

3.1.3.2 Federal Agencies

There are a number of federal laws that have been
enacted to regulate marine terminals and vessels.
These laws address, among other things, design and
construction standards, operational standards, and spill
prevention and cleanup. Repulations to implement
these laws are contained primarily in Titles 33
(Navigation and Navigable Waters), 40 (Protection of
Environment), and 46 (Shipping) of the Code of
Federal Regulations. Thé most recent act to address
spill prevention and response is called the Oil Pollution
- Act of 1990 (OPA 90).

OPA 90 was enacted to expand prevention and
preparedness activities, improve response capabilities,
ensure that shippers and oil companies pay the costs of
spills that do oceur, and establish an expanded research
and development program. The Act also establishes a
new $1 billion Oil Spill Liability Trust Fund funded by

6776
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a tax on crude oil received at refineries. The USCG,
EPA, and Research and Special Programs
Administration (RSPA) are in the process of
developing regulations to implement OPA 90 for
transportation related facilities (¢.g., marine terminals,
vessels), nontransportation related facilities (e.g.,
storage tanks, refineries), and onshore pipelines,

respectively. :

All facilities and vessels that have the potential to
release oil info navigable waters are required by
OPA 90 to have up-to-date oil spill response plans and
to have submitted them to the appropriate federal

- agency for review and approval. Of particular

importance in OPA 90 is the requirement for facilities
and vessels to demonstrate that they have sufficient
response equipment under contract to respond te and
clean up a worst-case spill.

Other key acts addressing oil pollution include:

»  Federal Water Pollution Control Act of 1972,
> Clean Water Act of 1977,

> Water Quality Act of 1987,

»  Act of 1980 to Prevent Pollution from Ships,

» Resource Conservation and Recovery Act
(RCRA) of 1978,

> Hazardous and Solid Waste Act of 1984, and
»  Refuse Act of 1899.

Responsibilities for implementing and enforcing the
federal regulations addressing terminals, vessels, and
pollution control fall to a number of agencies as
described below.

United States Coast Guard

The USCG is the federal agency responsible for vessel
inspection, marine terminal operations safety,
coordination of federal responses to marine
emergencies, enforcement of marine pollution statutes,
marine safety (e.g., navigation aids), and operation of
the National Response Center for spill response and is
the lead agency for offshore spill response. The
USCG can be expected to inspect all new arriving
foreign vessels. The regulations for the ahove
functions are contained in Titles 33 and 40 of the Code
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of Federal Regulations. As part of these
responsibilities, the USCG has reviewed and issued a
Letter of Adequacy for Unocal’s Marine Terminal
Operations Manual.

The USCG is in the process of issuing regulations to
implement OPA 90. Interim final rules have been
issued for transportation related facilities and tank
vessels addressing the requirement for spill response
plans. Unocal and WCSC submitted their OPA 90
spill response plans to the USCG prior to the February
18, 1993, deadline and implemented the plans prior to
the August 18, 1993, deadline. At this time, the
USCG has not completed their review of the plans.

The USCG has also issued an interim final rule
addressing double hull standards for vessel (tankers
and tank barges) carrying oil in bulk operating in the
navigable waters or the Exclusive Economic Zone of
the United States (Federal Register 1992). The rule,
based on OPA 90, requires all new tank vessels to
have double hulls, and establishes a timetable for
phasing out single-hull, double-hull, and double-side
tankers according to their size and age beginning
January 1, 1995. The phaseout schedule is
summarized in Table 3.1-3. As can be seen from the
table, larger nondouble hull vessels must be phased out
at a younger age than smaller vessels. Single-hull
vessels greater than 30,000 gross tons must be phased
out at the age of 28 years, while single-hull vessels
between 5,000 and 30,000 gross tons must be phased
out at the age of 40 years. Double-bottom or double-
sided vessels can essentially operative 5 years longer
than single-hull vessels. The three WCSC vessels
being used at the Unocal Terminal for crude and
product tankering (Blue Ridge, Coast Range, and
Sierra Madre) are double bottom, greater than 30,000
gross tons, and were built in 1981. In the year 2000,
they will be 19 years old. Hence, under these rules
they can continue service until 2015.

Environmental Protection Agenc PA

EPA is responsible for the National Contingency Pian
and acts as the lead agency in response to an onshore
spill. EPA also serves as co-chairman of the Regional
Response Team which is a team of agencies
established to provide assistance and guidance to the
on-scene coordinator (OSC) during the response to a
spill, The EPA also regulates disposal of recovered oil
and is responsible for developing regulations for Spill
Prevention, Control, and Countermeasures (SPCC)
Pians. SPCC Plans are required for nontranspertation-

related onshore and offshore facilities that have the
potential to spill oil into waters of the United States or
adjoining shorelines. The EPA is in the process of
updating SPCC regulations in response to OPA 90.
The Unocal Refinery and storage tanks are required to
have an SPCC Plan in accordance with the EPA
regulations.

Department of Commerce through the National
Oceanic and Atmospheric Administration (NOAA)

NOAA provides scientific support for response and
contingency planning including assessments of the
hazards that may be involved, predictions of movement
and dispersion of oil and hazardous substances through
trajectory modeling, and information on the sensitivity
of coastal environments to oil and hazardous
substances. They also provide expertise on living
marine sources and their habitats, including
endangered species, marine mammals and National
Marine Sancfuary ecosystems, and information on
actual and predicted meteorological, hydrological, and
oceanographic conditions for marine, coastal, and
infand waters, and tide and circulation data for coastal
waters.

Department of the Interior (DO

DOI through its various offices, provides expertise
during spills in a number of areas as described below.

»  Fish and Wildlife Services - Anadromous and
certain other fishes and wildlife, including
endangered and threatened species, migratory
birds, and certain marine mammals; waters and
wetlands; and contaminants affecting habitat
TeSOUrces. .

»  Geological Survey - Geology, hydrology (ground
water and surface water), and natural hazards.

Department of Defense D

DOD, through the U.S. Army Corps of Engineers
(Corps), is responsible for reviewing any aspects of a
project and/or spill response activities that could affect
navigation. The Corps has specialized equipment and
personnel for maintaining navigation channels, for
removing navigation obstructions, and for
accomplishing structural repairs.

[ 1(]
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3.1.3.3  State Agencies

Chapter 1248 of the Statutes of 1990 (SB 2040), the

Lempert-Keene-Seastrand Qil Spill Prevention and
Response Act, established a comprehensive approach
to prevention of and response to oil spills. The SLC
Marine Facility Inspection and Management Division
was given the responsibility for govemning marine
terminals. Through Article 5 of the California Code
of Regulations which became effective in
December 1992, the Marine Facilities Inspection and
Management Division established a comprehensive
program to minimize and prevent spills from occurring
at marine terminals and to minimize spill impact
should ome occur. Article 5  establishes a
comprehensive inspection monitoring plan whereby
SLC inspectors monitor transfer operations on a

continuing basis, cause a comprehensive inspection to

be conducted at least once a year, and cause structural
analysis to be performed at least once every 3 years.

Article 5 is similar to but more comprehensive than
federal regulations in the area of establishing exchange
of information between the Terminal and vessels,
information that must be contained in the Declaration
of Inspection, requirements for transfer operations, and
information that must be contained in the Operations
Manual. -All marine terminals are required to submit
updated Operations Manuals to SLC for review and
approval by December 1993. Article 5 also requires
that prior to the commencement of transfer of
persistent oil, boom shall be deployed to contain any
oil that might be released. Marine terminals, such as
Unocal’s, whichk are subject to high velocity currents
where it may be difficult or ineffective to pre-deploy
boom, are required to provide sufficient boom, trained
personnel, and equipment so that at least 600 feet of
boom can be deployed for containment within
30 minutes.

The Office of Qil Spill Prevention and Response
(OSPR) was created within the CDFG to adopt and
implement regulations and guidelines for spill
prevention, response planning, and response capability.
Fipal regulations regarding oil spill contingency plans
for vessels and marine facilities were issued in
November 1993. These regulations are similar to but
more comprehensive than the federal regulations.
These regulations require that tank vessels, barges, and
marine facilities develop and submit their
comprehensive oil spill response plans to OSPR by
April 1, 1994. 1n the meantime, OSPR has required

vessels and marine facilities to submit their OPA 90
plans.

OSPR’s regulations require that marine facilities and
vessels be able to demonstrate that they have the
necessary response capability on hand or under
contract to respond to specified spill sizes including a
worst case spill. The regulations also require that a
risk and hazard analysis be conducted on each facility.
This analysis must be conducted in accordance with
procedures identified by the American Institute of
Chemical Engineers (AIChE).

SB 2040 established financial responsibility
requirements and required that Applications for
Certificate of Financial Responsibility be submitted by
the middle of August 1991. California's requirement
for financial responsibility is in excess of the federal
requirements.

SB 2040 also requires the OSPR to develop a State Oil
Spill Contingency Plan. In addition, each major
harbor is directed to develop a Harbor Safety Plan
addressing navigational safety, including tug escort for
tankers. The Harbor Safety Committee of the San
Francisco Bay Region issued its Draft Harbor Safety
Plan in June 1992. The draft plan contains several
recommendations to improve safety. One
recommendation first implemented in May 1993
through the OSPR’s issuance of interim regulations
was the requirement that all tank vessels carrying more
than 5,000 tons of oil be escorted by a tug when in
one of the following zones:

> from a line drawn between Point Bonita Light,
through Mile Rocks Light to the shore (the
COLREGS Demarcation Line), and eastward to
the Golden Gate Bridge;

»  from the Golden Gate Bridge, south to a line
between the southern tip of Bay Farm Island and
the southeastern tip of Point San Bruno
Peninsula, and north to a line from Point San
Pablo Bay Light 4, to San Pablo Bay Channel
Light 5, to Point San Pedro;

> from 1 mile north of and to 1 mile south of the
San Mateo Bridge; and

» from Light 15 through the Carquinez Strait,

north on the Sacramento Ship Channel to 1 mile
beyond the Ryer Island Ferry Terminal and east

6176
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on the San Joaquin River to 1 mile beyond the
Antioch Bridge. .

The interim regulations expire at the end of 1994. A
study is bieng conducted to develop and implement
permanent regulations to continue the requirement for
tug escorts.

3.1.4 Enpvironmental Description

This section summarizes environmental conditions that
could have an impact on vessel safety in the Bay Area.
More detailed information on many of the areas can be
found in the existing conditions description of other
sections (e.g., detailed meteorological data can be
found in the air quality section).

3.1.4.1 Winds

Bay Area weather is sea.sonably'variable with three
discernable seasons for marine purposes, as discussed
below.

Winter Winds

Winter winds from November to February shift
frequently and have a wide range of speeds dependent
on the procession of offshore high- and low-pressure
systems. Overall, calms occur between 15 and
40 percent of the time inside the Bay and 10 to
12 percent outside the Bay. Extreme wind conditions
of 50 knots gusting to 75 knots have occurred during
the winter. The strongest winds tend to come from the
southeast to southwest ahead of a cold froat.

Spring Winds

Spring tends to be the windiest season with average
speeds in the Bay of 6 to 12 knots. Extremes are less
likely than during the winter, but windspeeds from 17

to 28 knots occur up to 10 percent of the time. The

approaches to the Golden Gale receive heavier weather
and may experience 17- to 28-knot winds up to
40 percent of the time. Wind direction stabilizes as
the Pacific High Pressure System becomes the
dominant weather influence. Northwesterly winds are
generated and reinforced by the sea breeze. Inside the
Bay, winds are channeled and vary from northwest to
southeast.

Summer Winds

Summer winds are the most constant and predictable.
The winds outside the Golden Gate are normally from
northwest to north and are generated by the strong
Pacific High. This condition lasts through October
until the system weakens and the winter cycle starts
again. Winds inside the Bay are local depending on
the land contours acting on the onshore flow. One of
the few occurrences that will alter this pattern is when
a high-pressure gystem settles over Washington and
Oregon. When that happens, a northeast flow
develops, bringing warm dry air with it. This will
clear away the summer fog, but also will dry the
landscape and increase fire dangers.

3.1.42 Fog

Fog is a well known problem in the Bay Area,
particularly around the Golden Gate, It is most
common during the summer, occasional during fall and
winter, and infrequent during spring. The long-term
fluctuations are not predictable, but daily and season
cycles are.

Summer Fog

Summer fog is dependent on several routine
conditions. The Pacific High becomes well established
off the coast and maintains a constant northwest wind.
It also drives the cold California Current south and
causes an upwelling of cold water along the coast. Air
closest to the surface becomes chilled so that the
temperature increases with altitude. This forms an
inversion layer at about 500 to 1,500 feet. Moist,
warm ocean air moving toward the coast is cooled first
by the Californiz Current, then more by cold coastal
water, Condensation occurs and fog will form to the
height of the inversion layer. This happens often
enough to form a semipermanent fog bank off the
Golden Gate during the summer. Under normal
summer conditions, a daily cycle is evident. A sheet
of fog forms off the Golden Gate headlands during the
moming and becomes more ¢xtensive as the day
passes. As the temperatures in the inland valleys rise,
a local low pressure area is created, and a steady
indraft takes place. By late afternoon, the fog begins
to move through the Golden Gate at a speed of about
14 knots on the afternoon sea breeze. Once inside the
Bay, it is carried by local winds. In general, the north
part of the Bay is the Jast to be enveloped and the first
to clear in the morning. The flow is so strong at times
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that the sea fog penetrates as far east as Sacramento
and Stockton. If it continues for a few days, cooler
ocean air replaces the warm valley air and causes the
sea breeze mechanism to break down. Winds diminish
and the Bay Area clears for a few days. Slowly the
valley reheats and starts the cycle again.

Winter Fog

Winter fogs are usually radiation fog or "tule” fog.
With the clear skies and light winds, land temperature
drops rapidly at night. In low, damp places such as
the Delta and Central Valley (where tules and marsh
plants grow), it results in a shallow radiation fog
(moist sea air reacting to cold land mass) that may be
quite dense. In contrast to the summer fog that moves
from sea to land at about 14 knots, the winter tule fogs
move slowly seaward at about 1 knot.

3.1.43 Currents

The currents at the entrance to San Francisco Bay are
variable, uncertain, and at times attain considerable
velocity. Immediately outside the bar is a slight
current to the north and west known as the Coast Eddy
Current. The currents that have the greatest effect on
navigation in the Bay and out through the Golden Gate
are tidal in nature.

Golden Gate Flood Current

In the Golden Gate, the flood or incoming current sets
(direction of flow) straight in (east) with a slight
tendency to the north shores and with heavy turbulence
at both Lime Point and Fort Point when the flood is
strong, This causes an eddy or circular current
between Point Lobos and Fort Point.

Golden Gate Ebb Current

The ebb or outgoing current has been known to reach
more than 6.5 knots between Lime and Fort Points.
Its general set is westward. As with the flood, it
- causes eddies between Point Lobos and Fort Point. A
heavy rip and turbulence extend to a quarter of a mile
south of Point Bonita.

Golden Gate Current Maximums

In the Golden Gate, the maximum flood current occurs
about 1-1/2 hours before high water, with the
maximum ebb occurring about 1-1/2 hours before low
water. The average current velocities are 3 knots for
the flood and 3.5 knots for the ebb.

Inner Bay Currents

Inside the Golden Gate, the flood sets to the northeast
and causes swirls and eddies. This is most pronounced
between the Golden Gate, Angel Island, and Alcatraz
Istand. The current sets through Raccoon Strait (north
or Angel Island), taking the most direct path fo the
upper bay and the delta area. The ebb current inside
the Golden Gate is felt on the south shore first. The
duration of the ebb is somewhat longer than the flood
due to the addition of runoff from the Sacramento and
San Joaquin River systems.

3.1.44 Tides

Tides in the San Francisco Bay Area are mixed in that
there are usually two cycles of high and low tides daily
but with inequality of the heights of the two.
Occasionally, the tidal cycle will become diumal (only
one cycle of tide in a day). As a result, depths in the
Bay are based on MLLW, which is the average height
of the lower of the two daily low tides. The mean
range of the tide at the Golden Gate is 4.1 feet, with
a diurnal range of 5.8 feet. During the periodic
maximum tidal variations, the range may reach as
much as 9 feet and have lowest low waters 2.5 feet
below MLLW daturn.

Accuracy of Tidal Information

The previous paragraph presents a general description
of the tidal current situation in the Bay Area. There
are presently no valid tidal current charts in effect. In
late ‘1991, NOAA withdrew the local tidal current
charts from use due to significant errors in predictions.
This also affected the tide tables. NOAA is addressing
the problem of inaccurate tide and current information
but faces severe problems in funding and will be
working behind a 2-year data-gathering time lag.
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3.1.45 Depths

Water depth in the Bay Area is generally shallow and
subject to silting from river runoff and dredge spoil
recirculation. Economic pressures are causing
mariners to navigate in waters of marginally adequate
depth, basing their keel clearances on charted depths
and predicted tidal levels. As noted above, the
information provided for tidal prediction is not
accurate and unfortunately the same conditions may
prevail for charted depths.

_ Surveys

Specific areas with high interest levels are surveyed on
a frequent basis. The last general surveys of the Bay
Area were completed as follows:

San Francisco Bay, North Part Late 1970s
San Francisco Bay, Middle Part Early 1980s
San Francisco Bay, South Part Mid 1980s
San Pablo Bay 1983-1984
Suisun Bay Late 1980s

Variables

Even charts based on modern surveys may not show
all seabed obstructions or shallow areas due to mobile
bottoms caused by localized shoaling.  Recent
observations have indicated that manmade channels
may be influencing tidal currents to a greater degree
than anticipated, with consequent effect on silling.
Additional indications are that not as much dredge
spoil deposited in the Alcatraz dump site may be
making its way to sea as estimated, causing alterations
in the bottom topography and silt recirculation in the
north and middle San Francisco Bay regions.

3.1.5 Cumulative Environment

3.1.5.1  Navigational Description

A Traffic Separation Scheme (TSS) has been
established off the entrance of San Francisco Bay. It
is composed basically of three directed traffic areas,

each with one-way inbound and outbound traffic lanes
separated by defined separation zones, a precautionary
area, and a pilot boat cruising area. The TSS is
recommended for use by vessels approaching or
departing the Bay, but is not necessarily intended for
tugs, tows, or other small vessels that traditionally
operate outside the usual steamer lanes or close
inshore, This TSS has been adopted by the IMO.
Figure 3.1-1 depicts the TSS area and navigation aids.

An additional TSS has been established through the
Main Ship Channel and Golden Gate into San
Francisco Bay. The TSS consists of one-way traffic
lanes separated by a separation line and, after entry
into San Francisco Bay, includes a precautionary area,
a limited traffic area, and recreation areas. This TSS
has not yet been adopted by the IMO.

A VTS has been established by the USCG for San
Francisco Bay, its seaward approaches, and its
tributaries as far inland as Stockton and Sacramento.
The VTS has three components: a position reporting
system, traffic routing within the Bay and anchorage
monitoring, and communication and surveillance
equipment. Participation in the VTS is currently
voluntary, however, all tank vessels subject to tug
escort requirements and the vast majority of all other
commercial traffic do participate.

VTS Position Reporting Requirements

Currently, three different position reporting
requirements exist for vessels operating within the
VTS service area: vessels operating offshore, vessels
operating within the radar-surveillance areas of the
Bay, and vessels operating beyond the radar-
surveillance areas of the Bay. In all three aress,
vessels are requested to report to the VTS at certain

locations and when certain other actions happen.

Traffic Routing Within the Bay

The Traffic Routing System within the Bay designates
traffic lanes, precautionary areas, and limited traffic
areas. The primary shipping lanes within the Bay call
for eastbound and westbound vessels to pass south of
Alcatraz into a precautionary area. However, traffic
patterns have changed since the establishment of the
TSS, and some vessel movements are contrary to the
TSS for the following reasons:
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»  Geography confines deep draft vessels to pass
east of Blosson Rock and proceed south in the
northbound traffic lane passing under the C-D or
D-E span of the San Francisco-Oakland Bay
Bridge.

»  Maneuvering characteristics make it much safer
for vessels bound for Oakland to cross the traffic
lanes and pass under the C-D or D-E spans of
the bridge to facilitate "shaping-up" for the
Oakland Bar Channel.

»  Ferries and vessels arriving and departing berths
on the waterfront cross the traffic lanes as a
matter of necessity. The number of ferry
transits has significantly increased over the years
from 21,000 in 1974 to 58,000 in 1990,

Communication and Surveillance

The USCG Vessel Traffic Center (VTC) at Yerba
Buena Island is the communications center for the
VTS. Radar installations are located at Pt. Bonita and
Yerba Buena Island. Two closed-circuit television
cameras oa Yerba Buena Island provide visual
coverage of the central Bay. The Harbor Safety
Committee has recommended expansion of the area of
sensor coverage to monitor the navigable waters of San
Pablo Bay north of the San Rafael-Richmond Bridge
and east of the Carquinez Bridge to New York Point
and Antioch. Figure 3.1-2 shows that the existing and
proposed sensor would provide continuous vessel
coverage between the Bay entrance and the Unocal
Terminal.

Pilotage

Pilotage in and out of San Francisco Bay and adjacent
walterways is compuisory for all vessels of foreign
registry and U.S. vessels under enrollment not having
a federal licensed pilot on board. The San Francisco
Bar Pilots provide pilotage to ports in San Francisco
Bay and to ports oz all tributaries to the Bay. Pilots
board the vessels in the Pilot Boarding Area outside
the Golden Gate entrance and then pilot the vessels to
their destinations. Pilots normally leave the vessels
after docking and reboard the vessels when they are
ready to leave and pilot them to sea or other
destinations within the Bay Area,

Navy pilots pilot military vessels and Military Sealift
Command (MSC) vessels. The MSC vessels are

normally boarded in the Pilot Boarding Area outside
the Golden Gate entrance. The military vessels are
boarded either outside the Golden Gate entrance or
inside the Bay (Wakefield, 1991).

3.1.5.2  Vessel Traffic in Bay

Several sources were used to estimate the amount,
type, and routing of vessel traffic in the Bay Area.
The USCG Port Needs Study (U.S. Department of
Commerce, 1991) developed vessel traffic information
for 1987 based primarily on Corps Waterborne
Commerce data and then made vessel traffic forecasts
for 1995, 2000, 2005, and 2010. The vessel traffic
forecasts were constructed by applying commodity
tonnage growth rates developed by the Burcau of
Labor Statistics (BLS) to each vessel type, adjusting
for projected changes in average capacity of vessels.
The number of vessel transits is broken down by
subzone within the Bay Area, vessel type, and vessel
size. Table 3.1-4 summarizes the vessel traffic for
1987, and Table 3.1-5 summarizes the forecast for
1995. Figure 3.1-3 depicts the subzones as defined in
the Port Needs Study.

Marine Exchange tanker reports were used to analyze
tanker transits in the Bay Area in more detail. One
year of tanker transit data from May 1991 through
April 1992 was analyzed. The various marine
terminals were combined geographically into the
following categories for the purpose of the analysis:

»  San Francisco ports,
»  Qakland/Alameda ports,
»  Richmond ports,

»  Oleum ports (Unocal, Pacific Refining Company,
and Wickland), '

»  Redwood City, and
»  ports upstream of Carquinez Bridge.

In addition, movements to and from Anchorages 8
and 9 were included in the analysis. Table 3.1-6
summarizes the number of vessel movements between
the various locations in the matrix. As c¢an be seen
from the table, a moderate amount of movement
oceurs between poris. For example, the table shows
that 57 movements were among ports in the Richmond
area and 39 were from Richmond to ports past the
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Table 3.1-4

BASE YEAR 1987: VESSEL TRANSITS BY SUBZONE, VESSEL TYPE, AND SIZE

Vessel Type Large Medium Small Total
Subzone: 1401 A
Passenger 0 60 0 60
Dry Cargo 3,439 7,266 1,149 11,854
Tanker 2,040 2,388 1,008 5,436
Dry Cargo Barge Tow 85 0 358 443
Tanker Barge Tow 156 0 184 340
Tug/Tow Boat 4] 0 151 151
Sobzone Total: 5,720 9,714 2,850 18,284
Subzone: 1402B
Passenger 0 60 3,850 3,910
Dry Cargo 1,841 3,629 882 6,352
Tanker - - 1,141 1,402 804 3,347
Dry Cargo Barge Tow 57 0 0 57
Tanker Barge Tow 120 0 0 _ 130
Subzone Total: 3,159 5,091 5,536 13,786
Subzone 1403C
Passenger 0 60 42,107 42,167
Dry Cargo 1,841 3,629 4,412 9,882
Tanker 1,141 1,402 804 3,347
Dry Cargo Barge Tow 57 0 6,746 6,303
Tanker Barge Tow 120 0 3,773 3,893
Tug/Tow Boat [t} 0 12,750 12,750
Subzone Total: 3,159 5,0m 70,592 78,842
Subzone: 1404D .
Passenger 0 ] 100 100
Dry Ceargo 1,267 1,504 310 3,081
Tanker 1 0 1 2
Dry Cargo Barge Tow 0 0 697 697
Tanker Barge Tow 0 0 625 625
Tug/Tow Boat 1 0 6,170 6,171
Subzone Total: 1,269 1,504 7,903 10,676
Subzone: 1405F
Dry Cargo 264 1,012 201 1,477
Tanker 571 732 380 1,683
Dry Cargo Barge Tow 56 0 2,889 2,945
Tanker Barge Tow 90 0 1,662 1,752
Tug/Tow Boat 0 0 1,287 1,287
Subzone Total: 981 1,744 6,419 9,144
Note: Sum of all vessel transits within each siudy subzone.
Zone Totals (1987)
Passenger 0 60 42,107 42,167
Dry Cargo 3,439 7,266 4,679 15,384
Tanker 2,040 2,388 1,008 5,436
Dry Cargo Barge Tow 85 0 7,104 7,189
Tanker Barge Tow 156 0 3,957 4,113
Tug/Tow Boat 0 0 12,901 12,901
1987 Zone Total; 5,720 9,714 71,756 87,1%)
Neore: Sum of all arrivals/depariures toffrom all terminals within the siudy zone,
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Table 3.1-5

FORECAST 1995: VESSEL TRANSITS BY SUBZONE, VESSEL TYPE, AND SIZE

Vessel Type Large Medium Small Total
Subzone: 1401A
Passenger 0 63 0 63
Dry Cargo 4,439 9,428 5,868 19,735
Tenker 2,170 2,564 1,064 5,798
Dry Cargo Tow 0 0 8,240 8,240
Tanker Tow 0 0 4,266 4,266
Tug/Tow Boat 0 (1] . 16,242 16,242
Subzone Total: 6,609 12,055 35,680 54,344
Subzone: 1402B
Passenger 0 63 4,054 4,118
Dry Cargo 2,405 4,712 5,522 12,639
Tanker 1,208 1,503 848 3,559
Dry Cargo Tow - 0 0 7,832 7,832
Tanker Tow 0 0 4,057 4,057
Tug/Tow Boat 0 0 16,404 16,404
Subzone Tofal: 3,613 6,278 38,7117 48,609
Subzone 1403C
Passenger 0 63 49,680 49,743
Dry Cargo 2,405 4,712 5,522 12,639
Tsnker 1,208 1,503 848 3,559
Dry Carge Tow 0 0 7,832 7,832
Tanker Tow 1] 1] 4,057 4,057
Tug/Tow Boat [ 0 16,404 16,404
Subzone Total: 3,613 6,278 84,343 94,234
Subzone: 1404D ‘
Passenger 0 0 4,547 4,547
Dry Cargo 1,681 2,015 412 4,108
Tanker 1 0 0 i
Dry Cargo Tow 0 0 798 798
Tanker Tow 0 0 700 700
Tug/Tow Boat 0, 1] 8,244 8,244
Subzone Total: 1,682 2,015 14,701 18,398
Subzone: 1405F
Dry Cargo 322 1,238 238 1,798
Tanker 603 786 398 1,787
Dry Cargo Tow 0 0 3,350 3,350
Tanker Tow 0 0 1,785 1,785
Tug/Tow Boat 0 0 1,444 1,444
Subzone Total: 925 2,024 - 1,218 16,164
Note: Sum of all vessel mansits within each study subzone.
Zone Totals (1995)
Passenger 0 63 44,343 44,406
Dry Ceargo ’ 4,049 8,622 5,485 18,156
Tanker 2,170 2,564 1,064 5,798
Dry Cargo Tow 0 0 8,240 8,240
Tanker Tow 0 0 4,260 4,266
Tug/Tow Boat 0 0 16,242 16,242
1995 Zone Total: 6,219 11,249 79,640 97,108
Nate: Sum of all arrivals/depariures ioffrom all terminals within the study zone.
3.1-18 3104
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Carquinez Bridge. As can be seen from the table,
2,760 total tanker movements occurred during the 1-
year time period. Marine Exchange reported that
3,671 vessel arrivals occurred during 1991, of which
1,006 were oil tankers. They also report that
2,238 shifts or total in-Bay vessel movements
occurred, of which well over one-half were oil tankers
or barges. The above vessel traffic estimates do not
include naval vessels.

As a comparison, the 1988 Corps Waterborne
Commerce data were added to the table where
appropriate. As can be seen, the data are in close
agreement with the current Marine Exchange data,
Also, the Port Needs Study 1987 baseline and
1995 forecast tanker movement data have been added
to the table. Again, these numbers are consistent with
Marine Exchange and Corps data.

Lightering, transfer of oil from one vessel to another,
takes place in Anchorage 9. Lightering is normally
conducted from a large tanker, whose draft is too deep
to allow it to call at a certain terminal with a full load,
to a smaller tanker. Lightering has decreased in the
Bay Area since the inception of air quality regulations
requiring receiving vessels to be equipped with vapor
recovery. Approximately seven to ten lighterings take
place monthly. The vast majority of these operations
are by Exxon to the Baytown and Galveston. While
there is presently no regulation or requirement for
having an oil spill response vessel present during
lightering operations, virtually all lightering operations
are conducted with one present. OSPR has issued
proposed regulations requiring that such vessels be
present during lightering operations.

3.1.5.3  Vulnerable Resources

Vulnerable resources are those resources that could
potentially be harmed by an accident or spill involving
the facility or vessels calling at the facility. Biological
resources are addressed in Section 3.3.  Besides
commercial vessel traffic in the Bay, a great deal of
fishing and recreational boating traffic occurs, as well
as ferry service. The Harbor Safety Committee
estimates that the ferry system annually makes
approximately 60,000 trips and that an estimated
20,000 boat berths exist around the Bay, exclusive of
the Sacramento and San Joaquin Rivers. Fishing and
recreation boating are presented in Sections 3.4 and
3.10, respectively.

The Marine Terminal is located in an area away from
housing, recreation, or other populated areas. The
land use near the Marine Terminal is addressed in
Section 3.10.

3.1.54  Oil Spill Response Capability

All of the marine terminals and vessels calling at the
marine terminals are required to have oil spill response
plans and a certain level of initial response capability.
The requirements for this level of capability are in the
process of being increased in response to recent federal
and state legislation. See Section 3.1.3 for a
discussion of this legislation. However, it is not
economically feasible or practical for terminal
operators to each have their own equipment to respond
to more than minor spills. Therefore, operators must
rely on pooled or contract capabilities,  The
capabilities available to Unocal are described below.

il Spill Cooperatives

An oil spill cooperative, Clean Bay, has been
established for the Bay and ouier coast areas.
Specifically, Clean Bay’s area of response includes San
Francisco Bay, including Suisun Bay and Honker Bay
to the Antioch Bridge in the Delta, and the outer coast
from Fort Bragg in the north to Cap San Martin in the
south. An oil spill cooperative is an organization
established by a group of companies to provide oil spill
response capability. Each company contributes its
share of the cost of the cooperative and then has access
to the cooperalive’s equipment and manpower when
needed. Oil spill cooperatives also provide training to
member company personnel and take part in member
company drills on a regular basis.

Clean Bay has an extensive inventory of response
equipment located throughout the Bay Area. This
equipment is listed in the Clean Bay Oil Spill
Contingency Plan and consists of over 45,000 feet.of
boom, 28 skimmers, 2 large response vessels,
9 workboats, an oil storage barge, and other ancillary
equipment. Table 3.1-7 lists the types, sizes, and
locations of booms in the Clean Bay inventory.
Table 3.1-8 lists the types, location, and nameplate
recovery capacity of the skimmers in the Clean Bay
inventory. Both the proposed state and federal oil spill
response regulations recognize that skimmers do not
necessarily operate at their nameplate capacity and that
it is usually not possible to skim at night. Thus, they
require a facility operator to multiply the daily

R 3.1-21
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Table 3.1-7

CLEAN BAY CONTAINMENT BOOM

: Brand/ Size Length .
Type Description (inches) (feet) Storage Location
Inflatable Expandi 4300 20x 23 9,950 3,000 feet on Clean Bay 11, 2,000 feet on Clean Bay 1, 1,650 feet at IT Corp., 1,250 feet at Clean
Bay Warehouse, 2,050 ft at DMS :
Expandi 3000 13x17 1,700 DMS
Vikoma Seapack 27 x 17 1,600 DMS
Net Boom 11 x36 80 DMS
Texaboom 11x36 40 DMS
Harbor Boom 16x12 | 4,400 | IT Corp. [
9x11 14,500 2,400 fi at Oscar Niemeth Towing, 3,700 ft at DMS, 300 ft on Munson I, 300  on Munson 11,
600 ft on Raider I, 800 ft on Raider II, 600 £ on Raider Iil, 800 f on Raider IV, 5,000 ft at
Clean Bay Warehouse
6x11 5,400 1,400 ft at DMS, 4000 ft at Clean Bay Warehouse
5x11 2,000 1,000 ft at Clean Bay Warehouse, 500 ft at Cordelia Fire Dept., 500 ft at Vallejo Marina
Swamp Boom 3x3 3,000 2,000 ft at Clean Bay Warehouse, 500 ft at Cordelia Fire Dept., 500 ft at Vallejo Marina
4x4 2,000 | Clean Bay Warchouse !
Fence Boom Troil 1100 16 x 42 450 200 ft on Clean Bay I, 20 ft on Clean Bay I, 50 ft at DMS
Aquafence 12x12 500 | Clean Bay Warehouse
Hurricane Fence 200 | Clean Bay Warchouse
45,820

Total Length of Containment Boom

SMBPIY 0 Asta/h1afog ououviado 5
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Table 3.1-8
CLEAN BAY SKIMMERS
Unit - Total 20 Percent
Type Brand/Description Number Capacity Capacity pa Location
(bbl/hr) (bbl/br) Capacity
(bbl/day)

Self-Propelled Marco Class III (58 ft) 2 300 600 2,880 Oakland Quter Harbor, Martinez Marina

Marco Class [ (34 ft) 2 15 30 144 Long Wharf (Richmond), Martinez Marina
Weir Type Walosep W-4 2 742 1,484 7,12?; DMS (Martinez), Clean Bay Warehouse

Walosep W-1 2 300 600 2,880 Clean Bay I, DMS (Martinez)

Walosep W-2 1 400 400 1,920 Clean Bay I

Walosep WM - 2 62 124 595 DMS (Martinez), Clean Bay Warehouse

GT-185 2 285 570 2,736 Clean Bay I, Clean Bay II

GT-260 1 625 625 3,000 DMS (Martinez)

Demsi 250 1 485 485 2,328 DMS (Martinez)
oil Mop 6 inches 1 10 10 48 Clean Bay Warehouse

4 inches 8 7 56 269 DMS (Martinez) and Clean Bay Warehouse
Other Oil Hawg 2 Clean Bay Warehouse

Skim Pac 2 25 -50 240 Clean Bay Warehouse
Total Skimmer Capacity 5,034 24,163

MNIH (pun2 | Uiy [poos}
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skimmer pameplate capacity by 20 percent when
calculating the skimmer capacity available. The
capacity using the 20-percent factor has also been
included in the table.

Table 3.1-9 presents information on the Clean Bay
response vessels including location, size, and major
response equipment on board (boom and skimmers).
In addition to the response vessels, Clean Bay
maintains a 10,000-bbl oil storage barge at Harbor Tug
& Barge in Alameda. Clean Bay states in its Oil Spill
Contingency Plan that two to six of the small response
boats would respond to the Unocal Terminal within
1.4 hours of being informed of a spill. In addition,
Clean Bay also states that a Level 2 response effort
will be at the Terminal within 3 hours. A Level 2
response would consist of the following:

Clean Bay I,

one spill spoiler (self-propelled skimmer),
one mini-spoiler (self-propelled skimmer),
six workboats, and ' :
5,000 feet of boom.

y¥vYyyvey

Clean Bay maintains various pumps that can be used to
lighter vessels and/or transfer oil from response
vessels to barges or terminals. Information on these
pumps is contained in Table 3.1-10. Clean Bay also
maintains an inventory of trailers and trucks to
transport equipment to spill locations. Information on
these vehicles is also contained in Table 3.1-10. Ciean
Bay also maintains an inventory of dispersant and has
a contract with Air Response, Inc. in Mesa, Arizona,
for a dispersant aircraft. Table 3.1-10 also contains
information on dispersants, communications, and
storage. Table 3.1-11 summarizes response equipment
available from Clean Bay member companies.

Clean Bay’s Oil Spill Contingency Plan is a
comprehensive document that describes Clean Bay’s
response equipment, organization, and strategies;
sensitive resources; and other information necessary to
respond to an oil spill. Volume II of the plan contains
detailed maps of the ouler coast and the Bay,

Clean Bay has a number of experienced companies
under contract fo provide equipment, services, and/or
manpower as required. A summary of the companies
and their capabilities is contained in the Oil Spill
Contingency Plan. Ciean Bay also has mutual aid
agreements with 17 other spill cooperatives, including
the three other California cooperatives, Clean Ceastal
Waters, Clean Seas, and Humboldt Bay, to provide

assistance if needed. Clean Coastal Waters’ area of
responsibility extends from the Mexican border to
Point Dume, Clean Seas” area of responsibility extends
from Point Dume to Cape San Martin, and Humboldt

* Bay's area of responsibility extends from Fort Bragg

to the Oregon border.

U.S. Navy Supervisor Salvage

Located in Stockton, the U.S. Navy Supervisor
Salvage relies primarily on JB 3001 self-propelled
skimmers. The Navy also has smaller, unspecified
skimming systems and boom in units of 500 feet. The
equipment is most suited to harbors or quiet waters.

.S, Coast Guard, Pacific Strike Team

Located at Hamilton Air Force Base, this team
maintains skimmers and booms applicable for offshore
use. They also maintain systems capable of lightering
vessels if required.

Marine Spill Response Corporation

In response to the Valdez oil spill in Alaska, the oil
companies created two new organizations: the Marine
Spill Response Corporation (MSRC) and the Marine
Preservation Association (MPA). MSRC is an
independent oil spill response organization. It is
headquartered in Washington, D.C. and operates out
of five regional response centers, each supported by
several strategically placed equipment sites. MPA is
an organization of oil companies and shippers and
receivers of oil. MPA members pay annual dues
based on the amount of oil they transport. MPA then
funds MSRC but has no control over their operations.
If an MPA member has a spill, MSRC is available to
aid the spiller. The spiller must reimburse MSRC for
the costs of their response effort.

The coast of California is included in the MSRC
region headquartered in Port Hueneme, California.
The region maintains equipment and response
personnel in Port Hueneme, Richmond, and
Eureka/Humboldt Bay in California and in Honolulu
and Hilo in Hawaii. Table 3.1-12 summarizes the
major equipment maintained in California by location.
MSRC also maintains anr inventory of support
equipment including mobile communications
equipment, pumps, hoses, etc. MSRC maintains three

6276
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Table 3.1-9

CLEAN BAY RESPONSE VESSELS

VYessel Name Location (feegtt)h Major Equipment on Board

Clean Bay 11 Berth 40, Port of Oakland 166 3,000 ft Expandi

4,300 Boom

GT-185 Skimmer

Walosep W-2 Skimmer
Clean Bay I ARCO Terminal, Port of 140 2,000 ft Expandi

Richmond 4,300 Boom

GT-185 Skimmer

Walosep W-1 Skimmer
Raider 1 Martinez Marina 32 600 ft 9" x 11" Boom
Raider IT Martinez Marina 32 800 ft 9" x 11" Boom
Raider IT Martinez Marina 38 600 ft 9" x 11" Boom
Raider IV Martinez Marina 38 800 ft 9" x 11" Boom
Munson 1 DMS, Martinez 21 300 ft9" x 11" Boom
Munson H DMS, Martinez 21 300 ft 9" x 11" Boom
Boston Whaler DMS, Martinez 16
Rigid Hull inflatable On Board Clean Bay 1 15
Rigid Hull Inflatable On Board Clean Bay 11 15

8276
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Table 3.1-10

CLEAN BAY RESPONSE EQUIPMENT

Category Type Description Location
Pumps Tanker Lightering Equipment One 400-hp, air-cooled diesel engine prime mover Clean Bay Warehouse
(Anti-Pollution Transfer mounted in & fiberglass container complete with
System) hydraulic pump.
» Two 6" submersible pumps, each with a
1,000 - gpm capacity.
» 1,400 ft of 8" floating discharge hose.
» 400 ft of 6" floating discharge hose.
Accessory equipment for handling prime mover,
pumps and hoses, including one drum of hydraulic
oil.
TK-150 Two hydraulically poweréd. submersible cargo » 1 on board Clean
- transfer pumps. Bay 1
» 1 on board Clean
Bay II
Desmi 250 Hydraulically driven cargo transfer pump. DMS, Martinez
Miscellanegus Portable Pumps » Two Wilden M15B spark-free, diaphragm Clesn Bay Warchouse
pumps; compressed air driven, 150 gpm, with
100 psi air pressure.
» One 2" gasoline-driven portable pump with
hoses.
» One 3" gasoline-driven portable pump with
hoses.
Vehicles Mobile Headquarters Trailer 8 x 25 office trailer with tandem axle. Clean Bay Warehouse

One Craftsman multi-band AM receiver.
Two Motorola multi-unit chargers.

Two headphone sets.

Six headphone sets, helicopter.

One Intech marine base station {Channels 10,
16, 18A & 22A).

One marine radio telephone manual.

One Motorola UHF marine radio.

13 Motorola 6-W paksets; cases with helts.
One Intech scan receiver (Channels 10, 16,
1BA, 22A & WXD.

» Two telephone cable coils.

vy ¥ ¥ vy
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Boom Storage/Hauling Trailers DMS, Martinez
(1D
Boat Trailers (8) DMS, Martinez
Sorbent Storage Trailer 35 ft semi-treiler ven with sorbent pads, boom, IT Corporation,
and blankets. Martinez
Dispersant Tank Trailer IT Corporation,
Martinez
2-Ton Trnuck DMS, Martinez
Pickup Trucks DMS, Martinez

3.1-26
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Table 3,1-10 (Continued)

CLEAN BAY RESPONSE EQUIPMENT

Category Type Description Location
Vehicles Auto w/Cellular & UHE Concord
(Continued)
Forklift (4,000 Ib) Clean Bay Warehouse
Tool Trailer Gross vehicle weight is 3,560 1bs. It is Clean Bay Warehouse
- recommended that this vehicle be towed with a
172-ton or larger pickup truck.
Aircraft DC-4 Dispersant Atrcraft (Leass) Air Response, Inc.
Mesa, Arizona
(602) 844-0800
Communications | Radio Base Station, Fixed Clean Bay Office,
Concord
Redio Base Station, Mobile Clean Bay Warehouse
Radio Repeater, Fixed Clean Bay Office,
Concord
Tracking Buoys Clean Bay Warehouse
Buoy Receiver/Antenna Clean Bay Warchouse
Cellular Phones (7) Seven handheld portable celluler phones with Clean Bay Office,
rechargeable batteries. Concord
Miscellaneons Dispersant 14,740 gallons of Exxon Corexit 9527 Oil Spill » 4,400 gal] - Tank

Dispersant Concentrate.

Hauling: Dispersant not to be moved except by
instruction from the Clean Bay Mansager.

trailer stored at IT
Corporation Yard,
Martinez
» 10,340 gal -

Chevron -
Richmond
Refinery,
Warchouse No. 8

Dispersant - Addilional Supply

2,000 gallons of Corexit 9527 co-owned by

Air Response, Inc.

California coops. Mess, Arizons
(602) 344-0800
Storage Bags DMS, Martinez
Portable Storage Tanks Three 2,400-gallon Fastanks; portable field » 2 at Clean Bay

erectable temporary storage tanks.

Warehouse
» 1 at DMS,
Martinez

62176
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RESPONSE EQUIPMENT AVAILABLE TO CLEAN BAY FROM MEMBERS’ FACILITIES

Table 3.1-11

Ttesm:

- Location

ARCO Richmond

Chevron Richmond

Exxon Benicia

Shell Martinez

Texaco Richmond l

Tosco

Unocal Rodeo ||

Booms (in, feet)
Kepner Scacurtain (16xi2)
24" Crowley Petro Bacrier
Optimax
6" Slickbar Spill Boom

900

4,000

2,500

2,000

1,835

2,000

Skimmers
Mark I )
Mants Ray Skimmer

8T I'e

Workboats
32" Aluminum
Slickbar Containment Boat
22" Boston Whaler
21" Aluminum {(Munson)
20" Workboats
16-17" Aluminum Boat/Workboat
12-14" Workboat

w
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Pumps
Misc. Portable Pumps

Vehieles
Dispersant Storage/Hauling Trailer
Four Wheel Drive Pickup
Tool Trailers
Sand Trailer

Communications
Radio repeater, mobile
Handsets

20

Miscellaneous
Sorbent (bales)
Sorbent Booms (feat)
Sorbent Swecps (fect)
Dispersant in drums (gallons)
Bird Capture Supplics
Qil Blowers

45
175

250
2,000
1,000
10,340

160

62
5,800

2,100

it
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Table 3.1-12

MSRC RESOURCES - AMOUNT OF EQUIPMENT/PERSONNEL AT EACH LOCATION

Port Hueneme

Richmond

Eurcka/Bumboldt Bay |

GT-185

1,368 BED

8
Walosep W-4 1 3,024 BPD
WE-1 2 2,064 BFD 2064 BPD
Vikoma 3 Weir 2 5,664 BPD
Transrec 350 1 10,560 BPD 1 10,560 BPD
Desmi Ocean 1 3,024 BPD
AAPD VAC ' 3,840 BPD 3,840 BPD "

40,000 BBL

Barge 1 40,000 BBL
Towed Storage Bladder (small} 4 500 BBL 19 500 BBL

Towed Storage Bladder (large) 3 3,000 BBL
Shuttle Barge Systems 1 1,200 BEL | 1,200 BBL
0il Spill Response Vesse] 1 3 4,000 BBL

4,000 BBL

24 in

Ses Sentry 1I 67 in
Texaboom 22in
Slickboom 2,000 fi

Supervisors

Responders

HIH ol ] 2D j020Uf)
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large oil spill response vessels equipped with booms,
skimming capability, and storage capacity. The boats,
with crews, are maintained at Port Hueneme,
Richmond, and Hawaii.

3.1.6 Historical Casuaities

This section summarizes spills and accidents that have
occurred in the Bay Area since 1986. In particular, it
addresses releases that have occurred at the Unocal
Terminal and other marine terminals within the Bay
Area and casualties that have occurred involving
tankers and tank barges.

3.1.6.1 Unocal Marine Terminal
Table 3.1-13 summarizes all the spills at the Marine
Terminal since 1986 that have been reported by
Unocal. As can be seen by the table, it includes all
reported releases, no matter how small, that reached
the water. The largest spill occurred in 1990 when
168 bbl of diesel fuel leaked from a pipeline. The
pipeline had shifted such that the bearing pad attached
to the underside of the pipe was not resting on the pipe
support. Rubbing of the line on the support rail during
~the normal expansion and contraction at the expansion
loop over time apparently caused a hole to be wom in
the pipe.

One potential incident involving the Sansinena I
occurred in October 1990. The tanker experienced a
turbine faifure when it was about 10 miles offshore Pt.
Arena and was dead in the water. Two tugs (9,000
and 2,400 horsepower [hp]) were dispatched and stood
by the tanker while repairs were made. The tanker
continued on to the Unocal Terminal under its own
power after repairs were completed.

3.1.6.2 San Francisco Bay Area

The San Francisco Bay has had very few incidents of
tanker spills greater than 1,000 bbl. No tanker spills
of any type greater than 1,000 bb] have been recorded
in the Minerals Management Service (MMS) database
from 1974 through 1989 (Aspen 1992). Similarly, a
search of the USCG Marine Safety Information System
(MSIS) database for the 1980s resulted in no spills

- greater than 1,000 bbl. However, casualties involving

tankers and barges have occurred. For example, the
1971 collision, in dense fog, under the Golden Gate
Bridge between the Arizona Standard and the Oregon
Standard is often recognized as the catalyst for modem
VTS in the United States. Approximately
800,000 gallons of bunker fuel escaped from the
Oregon Stagdard causing significant pollution in the
Bay. Table 3.1-14 lists tanker and barge casualties
that occurred between 1988 and 1991. None of the
casualties resulted in the release of oil into the waler.

6176
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Table 3.1

SPILLS AT UNOCAL TERMINAL

+13

FROM 1986 THROUGH 1993

Date Product Released Amount Cause Response
2/10/93 Neutral oil <1lqt Leak in valve packing None required
2/2/93 | Mixed oil < 2 gal Unknown Unocal boom and sorbent material deployed
10/24/92 | Diesel fuel ~ 12 bbls Corrosion leak in pipeline Clean Bay called in '
5/22/92 | QGasoline < 1 gal Motor operated valve failure to seat None required
117/12/91 | Jet fuel < 1 pint Corrosion leak in pipeline None required
10/16/91 | Diesel fuel < l1 gsl Corrosion leak in pipeline None required
372501 Crude oil 3-5gal Utility pump packing leak Unocal boom and Clean Bay skimmer deployed - most of spill recovered
12/30/90 | Diesel fuol 168 bbls Erosion leak in pipeline E;‘:i’;":x‘:::;ﬁiS:::';ﬂfi::i“::i‘;]:"gi';fr:;d“;:”ﬁl":l““ recovered
11/15/90 | Diesel fuel ~ 5 gal Bleed valve left open Unocal boom deployed - spill cleaned up with sorbent pads
3/16/90 | Diesel fuel < 1 pint Corrosion leak in pipeline None required
3/16/90 | Diesel fuel < I pim Packing seal leak None required
2127190 | Diesel fuel ~ 2 gel Gasket rupture on barge transfer pump None required
11/21/89 | Light fuel oil ~ 1 pint Leak during removal of abandoned pipeline None required
10/18/89 | Gasoline < 1 pint f;":::;::‘e:’;; 25;‘::;’::;’““ have beqn Sorbent pads
10/27/88 | Oily water ‘< 0.5 gal Hose separated from nozzle on cleanout hose None required
78187 Mixture of oils ~ 5 gal 1.5-inch hose inadvertently uncoupled None required
5/13/86 | Crude oil 10 - 15 gal Seawater pump failed; crude oil backflowed Unocal boom deployed - Clean Bay assisted in ¢leanup
2/26/86 Crude oil ~ 1bbl Valve inadvertently left open Unocal boom deployed - Clean Bay called in

HIH [putiU2 [ 2UMDRY [poot[)
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Table 3.1-14

TANKER/BARGE CASUALTIES, SAN FRANCISCO BAY REGION, 1988 - 1991

Laocation

Vessel

Primary Cause

Carquinez Bridge Tanker 57,692 | Collision with bridge Failure to ascertsin position

Oakland Harbor Tanker 2,572 | Disabled Mechanical failure

San Joaquin River Tanker 32,328 Accidental grounding Personal judgment

Chevron Long Wharf | Tanker | 37,784 | Boiler failure Mechanical failure

Oakland Harbor '?:ane—r 25,742 Eﬁuﬂ:ul & steering systems Electrical failure, inadequate firefighting equipment
Chevron Long Wharf | Tanker 37,784 Hull failure Structural failure

Sacramento River Tanker 21,668 | Accidental grounding Shoaling

Chevron Long Wharf | Barge 1,285 | Collision with dock Operator error
g:-:?lufi[l‘]::ker Collision with dock Operator emror
COcean-Pilot Area Tanker 57,652 | Disabled Mechanical failure
Anchorage 9 ~ Tanker 42,619 | Explosion - NEC Carelessness
Chevron Long Wharf | Tanker 12,671 Accidental gfounding Shoaling
Anchorage 9 Tanker 44,698 Accidental grounding Error in judgment
Carquinez Strait Barge 7,912 | Accidental grounding Error in judgment
Stockton Channel Tanker 20,239 Accidental grounding Error in judgment
Sujsupn Channel Tanker 25,692 Accidental grounding Operator error

Pr. San Pablo Tanker 16,876 | Failure - hydraulic cont.. Mechanical failure
Stockton Channel Tanker 13,.334 Sfeering system failed Failed materiais
Richmond Herbor Barge ‘4,233 | Failure - rudder/shaft Failed materials

Sacrameato
River/Tanker

Collision with deck

Operator error

3.1-32
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Table 3.1-14 (Continued)

TANKER/BARGE CASUALTIES, SAN FRANCISCO BAY REGION, 1988 - 1991

Location Vessel

Size
(gross
tons)

Primary Cause

Carquinez Strait Barge 3,179 | Coliision - meeting Error in judgment
Sacramento River Tanker 21,668 Accidenta] grounding Shoasling

Suisun Bay Tanker 9,111 Accidentel grounding Operator error
Suisun Bay Tanker 21,668 | Accidental grounding COperator error
Qakland Harbor Tanker 34,266 | Hull failure Structural failure
Anchorage 9 Tanker 34,266 Huli failure Structursl failure
Anchorage 9 ’ Tanker 61,213 Hull failure Stress fracture
Carquinez Strait Tanker 59,289 Engine failure “Failed materials R
Suisun Bay Tanker 27,899 Failure main generator Electrical failure
Anchorage 5 Tanker 16,584 | Steering system failure Mechanical failure
Sacramento River Tanker 16,584 Shaft system failure Mechanicai failure

Richmond Harbor Tanker 21,446 Accidental grounding Operator error
Alcatraz Tanker 32,05 Hull failure Corrosion
Anchorage 9 Tanker 37,784 Hull feilure Fatigue fracture
Anchorhge 9 Tanker 30,684 | Hull failure Fatigue fracture
Anchorage 9 Tenker 75,272 | Hull failure Structural failure
Port San Francisco Tanker 27,899 | Hull failure Normal wear
Oakland Harbor Tanker 23,785 Material failure - NEC Mechanical failure
Treasure Island

Failure - rudder/shaft

Structural failure

3.133
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3.2 WATER QUALITY
3.2.1 Water Quality Plans and Policies
3.2.1.1 Federal Policies

The Coastal Zone Management Act of 1972
(16 U.S8.C. 1455 et seq) regulates development and use
of the Nation’s coastal zone by encouraging states to
develop and implement coastal zone management
programs. Long-range planning and management of
California’s coastal zone were conferred to the state
with implementation of the California Coastal Act in
1977. The quality of California’s coastal water is
protected under the California Coastal Act
Section 30231 (see discussion in Section 3.2.1.2).
The Federal Clean Water Act (Public Law 92-500, as
amended) provides for the delegation of certain
responsibilities in water quality control and water
quality planning to the states. In California, the EPA
and the Stale Water Resources Control Board have
agreed to such delegation and regional boards
implement portions of the Clean Water Act, such as
the National Pollutant Discharge Elimination System
(NPDES) program (see discussion in Section 3.2.1.2).
The aim of the Clean Water Act of 1977 (33 U.8.C.
1251 et seq) is to restore and maintain the chemical,
physical, and biological integrity of the Nation’s
waters. Specific sections control the discharge of
wastes into marine and aquatic environments.
Section 404 of the Act establishes a permit program to
regulate tbe discharge of dredged material into coastal
waters of the United States.. The Corps of Engineers
{Corps) has jurisdictional authority pursuant to
Section 404 of the Act. The EPA assists the Corps in
evaluating environmental impacts of dredging and
filling, including water quality and historic and
biologic values. Maintenance dredging at the Unocal
Marine Terminal and disposal of its dredge material
have been evaluated by the Corps.

3.2.1.2 State Plans and Policies

The SLC issues dredging permits for projects that
propose to dredge in state-owned submerged lands,
tidelands, and marshes. An SLC dredging permit has
been issued for maintenance dredging at the Unocal
Marine Terminal and for disposal at the Carquinez
Strait site. In addition, any project sponsor seeking to
use state-owned lands for right-of-way uses, as in the
case of the Unocal Marine Terminal, must obtain a

8276
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fland use lease from the SLC. For each of these
discretionary decisions, the SLC bases its decision on
information presented in environmental documentation
prepared pursuant to the requirements of the CEQA on
the NEPA.

The Water Quality Control Plan for the San Francisco
Bay Basin (Basin Plan) is the primary policy document
that guides the California Regional Water Quality
Control Board (RWQCB), San Francisco Bay Region.
Established under the requirements of the 1969 Porter-
Cologne Water Quality Control Act, the Basin Plan
was originally adopted in April 1975, and the most
recent revisions relevant to the petroleum refinery
industry were adopted on December 17, 1986. The
Basin Plan assigns beneficial uses (e.g., "municipal
water supply," "water contact recreation,” and so
forth) to all waters in the basin. The Basin Plan also
sets water quality objectives, subject to approval by the
EPA, intended to protect designated beneficial uses.
The water quality objectives in the Basin Plan are
written to apply to specific parameters (numeric
objectives) and general characteristics of the water
body (narrative objectives). An example of a narrative
objective present in the San Francisco Bay Basin Plan
is the requirement that all waters must remain free of
loxic substances ' in concentrations producing
detrimental effects upon aquatic organisms. Numeric
objectives specify concentrations of pollutants that are
not to be exceeded in ambient waters of the basin.
The water quality objectives are achieved primarily
through effluent limitations embodied in the NPDES
program.

The RWQCB, San Francisco Bay Region, has NPDES
permit authority on any facility or activity that
discharges waste info the Bay. Refinery process
wastewater discharges and effluent limits have been set
by the RWQCB, San Francisco Bay Region, pursuant
to the Federal Clean Water Act and the California
Water Code. Effluent limits are contained within the
NPDES permit; the discharge of process wastewater
containing constituents in excess of the limits stated
within the NPDES permit is prohibited. The Unocal
Refinery presently operates under an NFDES permit
(Permit No. CA0005053). Effluent limits as required
under the NPDES permit, in addition to the levels of
process wastewater constituents measured in 1991-
1992, are listed in Table 4.34. Allocations for
pollutants attributable to ballast water and stormwater
runoff discharged as part of the Refinery’s wastewater
stream have also been set by the RWQCB as part of
the effluent limitations given in the Unocal NPDES
permit. A complete discussion of the water quality
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characteristics of the Unocal Refinery’s effluent is
presented in Section 4.3.

The Water Quality Control Plan for Ocean Waters of
California (Califonia Ocean Plan) 1990, as revised,
and the Water Quality Centro! Plan for Enclosed Bays
and Estuaries of California (Enclosed Bays and
Estuaries Plan) 1991, as revised, are two policy
documents that guide the State Water Resources
Control Board. The California Ocean  Plan is
applicable to point and nonpoint sources of waste
discharge to the ocean, but it is not appliceble to vessel
wastes or the control of dredge material disposal or
discharge. The Ocean Plan specifies limits or levels of
walter quality characteristics for ocean waters to protect
beneficial uses of ocean waters of the State. These
beneficial uses include industrial water supply, water
and noncontact recreation, navigation, commercial and
sportfishing, mariculture, preservation and
enhancement of Areas of Biological Significance, rare
and endangered species habitat, marine habitat, fish
migration, fish spawning, and shellfish harvesting.

Like the California Ocean Plan, the Enclosed Bays and
Estuaries Plan does not apply to vessel wastes or to the
control of dredging spoil. The narrative and numerical
water quality objectives set forth in the Enclosed Bay
and Estuaries Plan were developed on a statewide basis
to ensure the reasonable protection of beneficial uses,
contained in the basin plans, and protect saltwater
aquatic life and human health.

The Enclosed Bay and Estuaries Plan water quality
objectives to protect saltwater aquatic life in bays and
estuaries from the effects of waste discharge relate to
concentrations of various metal and organic pollutants
to observed toxic effects in aquatic organisms. Where
" there might be a conflict between the San Francisco
Bay Basin Plan and the state’s Enclosed Bays and
Estuaries Plan, the more stringent provisions apply.

3.2.1.3  Local Plans and Water Quality Policies

The Bay Conservation and Development Commission’s
San Francisco Bay Plan, adopted in 1968, provides
policies to guide future uses of the Bay and shoreline.
The commission is empowered to grant permits for all
bay dredging and filling to protect marshes, wetlands,
and other resources of the Bay. Its jurisdiction
includes all areas of the Bay below the line of highest
tidal action as well as 100 feet inland from the line of
highest tidal action. The San Francisco Bay Plan
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designates most of the southern shoreline of San Pablo
Bay for Water-Related Industry. Policies within the
Plan indicate that "pipeline terminal and distribution
facilities near the bay should generally be located in
industrial areas" and that "marine terminals should also
be shared as much as possible among industries and
porl uses.”

3.2.2 San Francisco Bay Estuary Water
Quality

3.2.2.1 Physical Setting and Freshwater Inflow

The San-Francisco Bay estuary is the largest estuary
on the Pacific Coast of the United States. The estuary
has two basic elements: San Francisco Bay and the
Deita, a 2,800-square-kilometer (km?) wetland formed
at the confluence of the San Joaquin and Sacramento
Rivers. San Francisco Bay can be divided, in tumn,
into distinct water bodies that have different physical
and chemical properties. The northern reach includes
two major embayments: Suisun Bay and San Pablo
Bay. The northern reach conveys outflow from the
Delta at its head and thus can be considered to be a
typical estuary (Conomos 1979). Central Bay is
deeper and more oceanic in character than the nortbern
and southern reaches because of its proximity to ocean
inflow through the Golden Gate, a deep narrow
channel through the coastal range. The southern reach
is separated from the northern reach by the Central
Bay and exiends from the Oakland Bay Bridge to San
Jose.

Fresh water strongly influences environmental
conditions in the San Francisco Bay estuary. Over
90 percent of the estuary’s fresh water originates from
the Sacramento-San Joaquin drainage basin and enters
the northern reach (Conomos et al. 1985). .The
Sacramento River provides about 80 percent of this
flow, and the San Joaquin River and other streams
contribute the remainder. The remaining 10 percent of
fresh water comes from the San Francisco Bay
watershed and flows into the southern reach. The
southern reach has the physiographic characteristics of
an estuary but lacks the freshwater inflow to drive a
strong estuarine circulation. As a result, circulation in
the southern reach is influenced predominantly by
tides, evaporation, and wastewater discharges and thus
functions much like a tidally oscillating lagoon for
most of the year (Conomos 1979),
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The total annual volume of fresh water reaching the

estuary is highly variable and depends on the amount -

of rainfall in the Central Valley watershed and the
amount of fresh water diverted or stored for
agricultural, municipal, industrial, and other uses in
the Central Valley. Beginning in the 1850s, flood
control projects and agricultural diversions began to
influence the timing and volume of the annual
freshwater inflow into the estuary. Although it is
difficult to estimate the exact flow of fresh water into
San Francisco. Bay because of the complicated
topography of the Delta and tidal flow, by the late
1970s, the annual volume of water entering the estuary
was reduced by more than one half in some years
(Monroe and Kelly 1992), This fluctuation is
important because high flows flush the estuary and
check the inland migration_of saline ocean water into
the Delta.

Water storage and diversions affect not only the total

volume but also the seasonal flow of fresh water into -

the estuary. At current levels of development, a
reduction in freshwater flow to the estuary has
occurred in every month except August, September,
and QOctober (Monroe and Kelley 1992). The effects
on seasonal flow are the greatest in (he spring. Spring
seasonal flows during the months of April, May, and
June play an important role in the reproductive success
and survival of several estuarine species, including
striped bass and salmon, by transporting eggs and
young through the Deita and into the estuary.
Seasonal flows strongly affect physical processes
including salinity, water transparency, and pollutant
concentrations. The effect of freshwater diversions
and altered flow on these physical processes is
discussed briefly in the following paragraphs.

In years when the spring outflow of fresh water into
the estuary is low, salinity rises in many segments of
the estuary. This effect is seen best in the segment of
the estuary upstream of Carquinez Strait in Suisun
Bay. One study shows that in dry years, relatively
high salinities occur yearlong in Suisun Bay (Williams
and Fishbain 1987, cited in Monroe and Kelley 1992).
Although the salinity in the estuary is affected by Delta
outflow, it is also influenced by changes in ocean
salinity. One study suggests that the increase in ocean
salinity since the 1940s is responsible for much of the
rise in salinity in the estuary at locations near the
mouth of the estuary (Fox et al. 1991, cited in Monroe
and Kelley 1992).

It is believed that the present diversion of fresh water
from the Delta is partially responsible for the increase

in transparency of waters since the 19805 (Monrce and
Kelly 1992). This might be the result of reduced
riverine ~ sediment input, declining phytoplankton
production, and the export of estuarine sediments in
bottom currents to the Delta under conditions of high
pumping of fresh water in the Central Valley.

Freshwater flows affect the influx of pollutants to the
estuary from the Delta, and water movements disperse
and eventually transport toxic materials out of the
estuary. When outflow from the estuary is low, water
may reside in San Pablo Bay for nearly 3 weeks before
entering Central Bay. When outflow is high, water
moves through the northern reach of the estuary and
out to the ocean in as little as 5 days (Smith 1987).

3.2.2.2  Circulation and Dispersion Capacity

Circulation and mixing are relatively complicated in
San Francisco Bay because of the complex geometry
and variable amount of freshwater flow during the
year. Mazintaining a sufficient Delta flow of fresh
water is important for dispersing and flushing the
estuary of wastes discharged into the Bay. The
circulation of water in the Bay is driven primarily by
tides and also by wind mixing and estuarine circulation
(Davis 1982).

Tides are responsible for most of the water motion
within the Bay, are the dominant force for mixing, and
contribute greatly to the dispersion of material within
the estuary. However, tidal motion is oscillatory and
consequently contributes proportionately little to the
transport of material out of the Bay (Davis 1982). Net
transport into and out of the Bay is driven primarily by
estuarine circulation. Estuarine circulation is driven
by the density difference between fresh and saline
ocean water, and its magnitude is controlled by the
amount of fresh water flowing into the estuary from
the Delta. Estuarine circulation varies greatly with
season and location. During the winter, the water
residence time for the northern reach is on the order of
2 weeks but can be less than 5 days when outflow
from the Delta is up. In the southern reach residence
time is on the order of 2 moaths. During the summer,
the water residence time in the northern reach is on the
order of 2 months, and in the southern reach it is on
the order of 5 months (Conomos 1979). Thus, the
water residence time in the southern reach is about
four times longer than in the northern reach because
the southern reach has no large freshwater inflow.
Wind mixing, like tidal mixing, contributes greatly to
local mixing and dispersion, but contributes very little
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to net flow of fluids, sediments, and pollutants out of
the Bay.

The exchange of water between the ocean and the Bay
is complicated and mot entirely understood, The
factors that control ocean-bay exchanges through the
Golden Gate include the following: :

»  the tidal prism, which is the tide-induced fraction
of the water that passes through the Golden Gate
between low and high tide;

» the river-induced seaward flow, which is the net
amount of water leaving the Bay;

»  density differences between the Bay and local
coastal ocean and wind, which influence the
vertical structure of currents in the Golden Gate;

»  circulation and mixing in the Bay, which
exchange Bay water for ocean water near the
Golden Gate; and

»  circulation and mixing in the locat coastal ocean

(Smith 1987).

Jides

In the San Francisco estuary, the tidal cycle is -

24 hours and 50 minutes long, with two bigh tides and
two low tides in each eycle. Over each month, periods
occur when the range from bigh to low tide is larger
(spring tides) and periods when it is smaller (neap
tides). The morphometry and bathymetry of the
estuary affect the timing of maximum tidal currents in
each reach of the estuary; the southern reach is
flooding while the northern reach is ebbing (Davis et
al. 1991). The Bay's tidal range is relatively large
compared to the average water depth and creates a
tidal prism of 24 percent of the Bay volume (Conomos
1979). In other words, during each tidal cycle,
24 percent of San Francisco Bay's volume moves in
and out of the estuary. On flood tide, ocean water
moves into the southemn reach producing a tidal range
from low to high of more than 8 feet with a range of
about 3 feet in the northem reach at the upstream edge
of the estuary (Monroe and Kelly 1992). However,
due to complex circulation eddies outside the entrance
. of the Bay, only a portion of the water entering the
Bay is water that has not entered the Bay during
previous tidal cycles (Denton and Hunt 1986). This
fact has important implications on the introduction of
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pollutants into the Bay from the Pacific Ocean (see
Section 3.2.3.4).

Surface Waves and Winds

The annual wind pattem is important to the mixing and
circulation of San Francisco Bay. Local winds create
wind waves that can generate basin-wide circulation,
resuspend sediments, oxygenate the water, and
disperse organisms throughout the Bay (Conomos et al.
1985). In the San Francisco Bay Area, strong wind
conditions are typical during the summer afternoons
and winter storms, During summer, the prevailing
winds in the Bay Arca are from the west and
southwest. During the winter, when storm centers
pass to the south, the prevailing winds remain westerly
(Conomos et al. 1985). Prevailing summer winds
generate waves with maximum periods of 2 to
3 seconds (5-second waves during the winter) and
wave heights exceeding 1 meter (m). Seaward of the
Golden Gate, swells (surface waves produced by
remote storms at sea traveling over long distances)
with periods of 8 to 12 seconds are common during the
summer and with periods of 18 seconds during the
winter (Conomos et al. 1985). More detailed
information on Bay Area winds is provided in
Section 3.1.4.1.

Estuarine Circulation

As previously mentioned, a strong estuarine circulation
exists in the northern reach, particularly in the winter
when Delta outflows are high. In the northern reach,
seaward-flowing surface currents of low salinity are
found in conjunction with a net transport up-estuary of
bottom currents of high-salinity water. At the farthest
landward penetration of saline water is a region of
mixing known as the "null zonme," which is
characterized by an accumulation of suspended matter
and a concentration of phytoplankton. The
accumulation of nutrients and plankton in the null zone
has great biological importance, which is discussed in
Section 3.3. Landward of the null zone, the net
currents are seaward at all water depths. The nuil
zone is located in the vicinity of Suisun Bay during
most months of the year., During periods of high
freshwater inflow, the null zone moves seaward toward
San Pablo Bay, altering the mixing and circulation
regime of the northern reach. The null zone appears
to advance rapidly in response to peak flow, while its
retreat back upstream may take several months (Smith
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1987). Because in recent years increased freshwater
diversions have reduced Delta outflows, the null zone
is often located upstream of Suisun Bay in the deeper
waters of the Sacramento River.

In the southern reach of the estuary, there is
insufficient freshwater inflow to establish the salinity
gradients found in the pnorthern reach. During the
summer, the lack of a salinity difference between
Central Bay and the southern reach leads to oscillatory
net currents of high saline waters. During periods of
high freshwater inflow in the winter, there is sufficient
influx of fresh water into Central Bay to generale an
exchange of low-salinity surface waters with high-
salinity bottom waters. :

Residence Times

The mean hydraulic residence time or the average time
a parcel of water remains in the estuary or smaller
embayment is an important indicator of pollutant
transport in the estuary. Larger estimates of residence
time reflect more sluggish currents and mixing
processes. Residence times for the entire estuary
depend on exchange between the Bay and the Pacific
Ocean; however, little is known about exchange. The
estimates for residence time of different reaches of San
Francisco Bay estuary vary significantly under high-
and low-flow conditions. For example, during high-
flow conditions, the residence time for the northern
reach has been estimated to be as brief as 1.2 days;
under low-flow conditions, it is estimated to be as long
as 60 days. For San Pablo Bay, under high-flow
conditions the residence time is estimated to be a
minimum of 0.8 day, and under low-flow conditions,
about 25 days. FEstimated residence times for the
southern reach are on the order of several months

‘under low-flow and several weeks under high-flow

conditions (Davis et al. 1991).

These estimates for the entire San Pablo Bay
embayment provide important insight on the fate of
dissolved pollutants introduced into the embayment. 1f
the chemical constituent discharged into the estuary
undergoes a chemical or biological transformation on
the timescale of 1 week, then such a contaminant could
have an important impact on water quality under low-
flow conditions. Conversely, chemical or biological
transformations that occur on the timescale of 1 week
would have little to no impact on conditions in San
Pablo Bay under high-flow conditions because, in that
time interval, the contaminant would have been flushed
into Central Bay. It is believed by some investigators
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that the estimates of residence time for either the
whole estuary or San Pablo Bay given above probably
underestimate the actual residence time for waters in
the broad, shallow reaches of the estuary because the
majority of the data have been collected in the deeper
channels (Davis et al. 1991). Therefore, the average
residence times may not apply to shallow marshy areas
even under conditions of high Delta outfiow.

3.2.2.3 Water and Sediment Properties

Ambient Water Quality

The water quality of San Francisco estuary affects not
only the estuary’s beneficial uses, but also the
distribution and abundance of aquatic organisms. The
ranges of aquatic organisms are determined by the
tolerance of each to salinity, temperature, water
currents, and other factors. These factors vary greatly
from one reach of the estuary to the next and markedly
between seasons.

Salinity

The salinity of waters in the northern reach increases
along a gradient from the Delta to Central Bay.
Waters of the Delta flowing into the northern reach
average less than (.1 part per thousand (ppt).
Therefore, salinity in Suisun Bay and San Pablo Bay
is lower in the winter due to increased flow of
freshwaters from the Delta. In San Pablo Bay, for
example, salinity ranges from & to 22 ppt on the
surface and from 20 to 30 ppt near the bottom. In the
summer, however, salinity ranges from 20 to 30 ppt
near the surface and from 20 to 30 ppt near the bottom
{Conomos 1979; Conomos et al. 1979). In the
southem reach and in Central Bay, the mean annual
salinity is at near-ocean concentrations during much of
the year or 30 ppt (Davis et al. 1991).

Dissolved Oxygen

The waters of the estuary are well oxygenated (greater
than 5 milligrams per liter [mg/L}]) during much of the
year, except in the extreme end of the southern reach
during the summer when high water temperatures and
poor mixing reduce dissolved oxygen levels. Oxygen
concentrations in estuarine waters are also reduced by
plant and animal respiration, chemical oxidation, and
bacterial decomposition of organic matter. Today, few
places in the estuary exist where low oxygen levels
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adversely affect beneficial uses (Davis et al. 1991).
However, low dissolved oxygen levels have sometimes
been a concern in the salt marshes around the Bay
(G. Ariob, personal communication 1992).

Nutrients

Nutrient concéntrations vary seasonally within the
estuary. The estuary’s main nutrients are nitrogen (in
the form of nitrates and ammonium), phosphate, and
silicate. In the northern reach, river flow from the
Delta provides most of the nutrient Ioad; therefore,
nutrient concentrations are highest during the winter
and lowest during the summer. In the southern reach,
there is less annual variation in the nutrient
concentrations because sewage treatment plants provide
most of the fresh water and thus nutrients to this
segment of the estnary. Today, few places in the
estuary exist where high nutrient levels adversely
affect beneficial uses (Davis et al. 1991).

Suspended Particulates

In the northern reach, Delta outflow is the major
source of suspended particulates. Besides Delta
outflow, other major sources of suspended particulates
are local surface runoff, sewage inputs, resuspension
of suspended particulates from the bottom of the Bay
by wind waves, and in-situ production of organic
material by phytoplankton. ‘The total input of
suspended particulates to San Francisco Bay is
dropping in about the same proportion as the amount
of Delta outflow to the Bay (Russell et al. 1982), The
contribution of suspended particulates from the Delta
has been lowered as impoundments trap sediments and
lowered flow rates reduce the amount of bottom scour
of river and stream channels.

3.2.2.4 Pollutants in San Francisco Bay

Like most urbanized estuaries, the waters, sediments,
and biota of San Francisco Bay estuary receive
contaminants from various sources. Two classes of
compounds are of concérn in the Bay system:
inorganics (trace metals including transition metals and
selenium) and organics (petroleum hydrocarbons,
phenols, and metal organic compounds). FPhillips
(1987, 1988) listed 13 trace metals "of particular
concern” or "of concermn™: arsenic, antimony,
cadmium, copper, chromium, cobalt, lead, mercury,

nickel, selenium, silver, tin, and zinc, Of the organic
compounds, polycyclic aromatic hydrocarbons (PAHSs)
are of special concern in the Bay because some of
them are known toxicants (Phillip 1987), they have
long half-lives in some biological systems, and high
concentrations of PAH are found in sediments from
some portions of the Bay. Organic pesticides are also
a concern. A number of reviews have been published
that summarize the occurrence, distribution, and fate
of these contaminants in the Bay (Davis et al. 1991;
Monrce and Kelly 1992). The following is a brief
summary of these reviews with special attention to the
northern reach of the estuary.

Categories of Wastewater Discharged into San
Francisco Bay

The quantity and composition of contaminants to San
Francisco Bay waters vary in several ways. Point-
source discharges, such as municipal wastewater or
industrial facility wastes, may vary in composition or
in quantity over time, but they represent a continuous
source of pollutants to the estuary. Superimposed on
this background of continuous waste input are the
following intermittent sources of pollutants to the
estuary: (1) urban and nonurban runoff, (2) riverine
inputs from the Central Valley, (3) dredging and
dredge material disposal, (4) marine vessel discharges,
(5) atmospheric deposition, and (6) accidental spills
(Monroe and Kelly 1992). Several reports recently
published (Monroe and Kelly 1992; Davis ¢t al. 1991;

- Gunther et al. 1987) summarize these main sources of

pollutants to the estuary and their characteristics. The
following paragraphs briefly discuss the contents of
these reports. '

More than 50 municipal wastewater treatment facilities
continuously discharge effluent into the Bay/Delta
system. The combined flow from these facilities
averaged 855 million gallons per day (mgd) during the
period from 1984 through 1986 (Monroe and Kelly
1992). Nearly one-half of the total volume discharged
is contributed by only four facilittes located in the
North Delta and in the southern reach of the estuary
(Figure 3.2-1). Although the volume of municipal
discharge flows has steadily increased over the past
40 years with an increase in population of the
watershed, technical advances and upgrading of
wastewater treatment facilities around the estuary have
reduced the quantity of conventional pollutant loadings
from municipal treatment plants into the estuary. As
a result, the most apparent symptoms of poor water
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Eight Largest Dischargers
(Discharge, Million Gallons/Day)

1. Sacramento RWTP (134)

2. Stockton STP (29)

3. Central Contra Costa SD (39)

4. East Bay MUD (87)

5. San Francisco Southeast (74)

6. East Bay Dischargars Authority (68)
7. Palo Alto WTP (28)

8. San Jose/Santa Clara WTP (118}

@ Discharges up to 25 mgd

@ Dischargas greater than 25 mgd - circle size
is proportional to volume of discharge.
Nota: Only discharges greater than 3 mgd are shown.

From data in Gunther et al. 1987

A MUNICIPAL DISCHARGERS AND MEAN DISCHARGE
VOLUMES TO THE BAY/DELTA ESTUARY, 1984-1986
327 Figure 3.2-1

N Saource: Monroe and Kelly 1992
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quality, including odors, algal blooms, low oxygen
levels, and high coliform bacteria levels, have
disappeared from the estuary (Luoma and Cloem
1982).

The treatment of waste from industrial facilities has
also improved over the past 40 years. There are more
than 65 industrial dischargers into the Bay; industrial
facilities include petroleum refining and the
manufacturing of agricultural pesticides, fertilizers,
solvents, steel, paper, sugar, and other products.
Loads of some pollutants from petroleum refineries
have reduced dramatically since the early 1960s
through pollution prevention and source reduction.

Petroleum refineries are the largest single class of -

industrial dischargers. More than 30 mgd of process
water were discharged into the estuary by the six
largest refineries during the period from 1984 through
1986 (Monrce and Kelly 1992). Among these six
refineries, the Unocal Refinery had the fourth largest
mean discharge volume to the estuary during this
period. Of the more than 65 industrial dischargers
contributing waste to the estuary, approximately 50 of
these industrial facilities discharge less than
100,000 galions per day (gpd). Even though less
effluent is discharged by industrial facilities compared
to municipal wastewater treatment piants, they
contribute greater quantities of certain pollutants such
as selenjum and polyaromatic hydrocarbons.
Figure 3.2-2 shows the location of the major industrial
facilities and their mean discharge volumes to the
Bay/Delta estuary. The largest industrial facilities are
localed in the estuary’s northern reach where pollutant
concentrations may be influenced by flushing that is
driven by Delta outflow.

For many pollutants, urban and nonurban runoff
contributes much larger quantities than do municipal
and industrial discharges combined. Urban runoff is
water from urban areas that flows in streams and
rivers to the estuary and includes water in storm
drains. Recent studies in Sacramento and Santa Clara
Counties have shown that urban runoff was a major
source of trace elements and fecal coliform bacteria to
the estuary. For example, more than 20 times as
much lead enters waters of the Bay/Delta estuary in
urban runoff than in effluent discharges (Montoya et
al. 1988, cited in Monroe and Kelly 1992). The
rainfall pattern has a significant effect on the quantity
and quality of pollutants carried by urban runoff.
Pollutants build up on road surfaces, lawns, and
construction sites between the rainy seasons and
between storms. The buildup is flushed out into the

estuary through storm drains causing a peak load of
pollutants during the first heavy rains of the season.

The chief pollutants of concemn to the estuary from
nonurban runoff are agricultural pesticides. For
example, in the San Joaquin Valley alone, about
500 different pesticides totaling 50 million pounds
were applied in 1982. As a result of this level of
application, pesticide concentrations in some of the
estuary’s tributaries are significantly elevated. Estuary
tributaries that receive agricultural drain water are
especially at risk to receive elevated concentrations of
pesticides, solvents used for pesticide application, and
trace metals such as selenium.

Marine vessels are also sources of various pollutants to
the estuary. The discharge of untreated sewage and
gray water from commercial and recreational vessels
has caused concern in various parts of the estuary.
Vessel discharges, including release of bilge waters,
are prohibited within the Bay. However, an unknown
amount of wastes is believed to be illegally discharged
directly into estuarine waters. This type of effluent
contributes coliform bacteria, biochemical
oxygen-demanding substances, nutrients, oil and
grease, and suspended solids. In addition, the
discharge of ballast water from large commercial
vessels may introduce exotic species of aquatic
organisms into the estuary. Accidental spills of
petroleum products from ships are generally small and
result from operator errors, handling accidents at
terminals, and damage to ships.

In 1973, 171,000 gallons of crude were spilled in
Oakland estuary. In 1988, more than 370,000 galions
of crude oil were accidentally discharged from the
Shell Oil Refinery into Carquinez Strait. Although
more than 50 miles of shoreline were affected by this
later spill, approximately 80 percent of the oil was
recovered.

Unlike the previous sources of poliutants to the estuary
mentioned above, dredging and dredged material
disposal do not represent & new source of pollutants,
but the remobilization of pollutants previously
discharged into the estuary. Approximately 6 million
cubic yards of sediments from the Sacramento and San
Joaquin Rivers enter the estuary each year. Because
70 percent of the estuary is less than 13 feet deep and
existing sediments are resuspended by currents and
wind-driven waves, maintenance dredging is necessary
to maintain adequate water depths in navigation
channels, turning basins, docking slips, and marinas.
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[1]Refineries
1. Tosco
2. Exxen
3. Shell Qil
4. Union Qil .
5. Pacific Refining 0.2
6. Chevron USA (a) 16.7
@ Other Industries mgd
1. McCormick and Baxter 0.2
2. Libbey-Owens-Ford 0.2
3. USS Posco 20.0
4, Dow Chemical 04
5. General Chemical 1.1
- &. Stauffer Chomical 0.1
7. C&H Sugar 1.0 |
8. Mare Island Shipyard 0.5
9. Chevron Chemical 0.2
10. Stavffer Chemical 0.1

. 11, San Francisco Int1 Airport 4:0

12. New Unitad Motors 0.9
Nota:

(a) Flows from Chevron USA desreased substantially
after 1986. Average flow in 1990 was 7 mgd.

{b) Discharges of less than 0.1 mgd are not shown.
Names listed are those used during the period of shudy.
Some facilities discharging greater than 0.1 mgd

did not monitor loxic poliutants
From data in Gunther ot af. 1987

A

N

Source: Monroe and Kelly 1892

INDUSTRIAL FACILITIES AND MEAN DISCHARGE
VOLUMES TO THE BAY/DELTA ESTUARY, 1984-1986
3.29 Figure 3.2-2
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Three sites in the estuary are in active use today for
dredged material disposal: Alcatraz, San Pablo Bay,
and Carquinez Strait. A fourth site in Suisun Bay is
used only for sandy material excavated by the Corps
from the Suisun Bay Channel. Dredged material may
also be disposed of in the ocean at sites designated by
EPA for this purpose. The principal environmental
effects of dredged material disposal include the
remobilization and uptake of toxic contaminants,
increase in water column turbidity, and physical
impacts op marine organisms that- live in the
sediments.

Pollutants Measured_in Water, Sediments, and
Biota of the Bay

Pollutants in Seawater

Existing information regarding concentrations of trace
metals and organics in the estuary’s waters is
summarized in Table 3.2-1 and compared to existing
RWQCB regulatory criteria. Compared to the amount
of information available on the concentrations of trace
metals, much less data are available on the
concentrations of most organic pollutants in waters of
the estuary. This lack of information is due in part to
the technical difficulties of measuring concentrations of
these poliutants at the detection limit of today’s
analytical tools. Most of the organmic pollutants in
estuarine waters occur in very low concentrations
{parts per billion [ppb]) in natural waters. By
examining the state’s water quality objectives for
estuarine waters listed in Table 3.2-1, it appears that
several of the pollutants occurring in San Francisco
Bay, including copper, lead, mercury, nickel, and
tributyltin, may exceed the state’s objectives.

Pollutants in Sediments

The sediments in nearly all parts of the San Francisco
Bay estuary exhibit elevated concentrations of
pollutants compared to coastal reference sites.:
Sediment loads of contaminants will depend on the rate
of sedimentation that normally varies seasonally and
tidally (Luoma 1990). Sites within the Bay where the
highest concentration of pollutants in sediments are
found include marinas and harbors, industrial
waterways, and effluent discharge points. Where
sufficient data exist to establish geographic and
temporal trends, it appears that the concentrations of
most pollutants in sediments increase along a gradient

from north to south with the highest concentrations
found in the southern reach. The exception to this
pattern is the distribution of selenium and chromium in
the estuary, which are found at their highest levels in
San Pablo Bay. Table 3.2-2 summarizes available
information on pollutant concentrations in sediments
within the Bay or downstream from the Delta,

Pollutants in Biota

Many studies of pollutants in the estuary’s biota have
been conducted (Table 3.2-3). Pollutant concentrations
have been measured in mussels, clams, fishes,
waterbirds, and seals. According to the summary in
Table 3.2-3 of pollutants in biota of the estuary, the
levels of many pollutants found in animal tissues
indicate that many pollutant concentrations exceed a
state or intemational health safety level (Monroe and
Kelly 1992). For example, the median international
standard (MIS) is a general guideline of what other
nations consider to be elevated contaminant levels in
fish and shellfish tissue. Levels of arsenic¢, cadmium,
chromivm, copper, lead, mercury, and selenium in
some Bay shelifish exceed the MIS. The State
Department of Health Services has established
maximum allowable residue levels (MARLS) to ensure
that consumers of specified fish or wildlife species do
not exceed the permissible intake level for particular
contaminants. Levels of selenium in some Bay fishes
and Bay ducks exceed the MARL. Figure3.2-3
indicates known sites in the Bay where the highest
concentrations of pollutantsin shelifishes and ducks are
found.

Where sufficient data are available to establish
geographic trends in pollutant concentrations in the
estuary’s biota, they show that some contaminants are
fairly uniform in biota throughout the Bay, whereas
other contaminants are highest in biota from either the
southern reach or the northem reach (Table 3.2-4).
For example, chromium, mercury, and selenium
concentrations in mussels are fairly uniform throughout
the Bay, with high levels of selenium found in both the
northern and southern reaches. On an estuary-wide
basis, the concentrations of DDT (dichloro-diphenyl-
trichloroethane) and PCB (polychlorinated biphenyls)
in clams and PAH in fishes are lowest in San Pablo
Bay compared to other embayments of the estuary.
The general geographic trend is that biota located in
the southern reach and in the peripheral areas at
harbors, marinas, and industrial waterways have the
highest concentrations of pollutants in their tissues.
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Table 3.2-1

CONCENTRATIONS OF SELECTED POLLUTANTS
IN WATERS OF THE BAY/DELTA ESTUARY (pph)

Quali Quali Any Samples
Range of Total St-.'ne-Water ¥ St:'ne ‘Water ty Exceeding State
Pollutant . Objective Downstream | Objective Upstream of .
Concentrations’ of Carquinez Strait San Pablo Bay Water Quality
Ohjectives?
Arsenic 0.5-4.5 36 (4D) 190 D) No
. 69 (11 360 (1H)
Cadmium 0.005 - 0.159 9.3 (4D) 1.1 4D) No
43 (1H) 39 ({IH)
Chromium 0.540 - 3.600 .- --- ---
Copper - 09-72 --- 6.5 (4D) Yes
9.2 (1H)
Lesd 0.15 - 3.54 5.6 @D) 3.2 (4D) Yes
140 (1H) 82 (1)
Mercury 0.001 - 0.032 0.025 (4D} 0.025 (4D) Yes
2.1 (L1 2.4 (IH)
Nickel 1.22-11.28 7.1 2D) 56 (ID) Yes
140 (Inst.) 100 (Inst.}
Selenium 0.013 - 4.700* --- --- ---
Silver 0.003 - 0.100 2.3 (Inst.) 1.2 (nst.) No |
Tributyltin 0.004 - 0.570 --- 0.04 (1D) Yes
0.06 (Inst.)
Zine 14-17.4 58 (1D) 38 (1D) No
170 (Inst.) 170 (nst.)
PAH 15 (1D)
DPDT .- .- -- .-

6776
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Table 3.2-2

CONCENTRATIONS OF SELECTED POLLUTANTS

IN SAN FRANCISCO BAY SEDIMENTS (ppm)

Pollutant Mean Range

Arsenic --- 13 - 66+

- Cadmium 1.06 0.02 - 17.3+
Chromium 89+ 8 - 769+
Copper 51 1- 1,500+
Lead 56+ 1 - 10,000+
Mercury ) 0.5+ <0.01 - 6.80+
Nickel --- 84+ - 189%+
Selenium - 0.001 - 0.035*
Silver 1.13 <0.01 - 16+
Tributyltin --- 0.003 - 0.09*
Zinc 100+ <100 - 1,255%
PAH 4.1 0.02 - 80.9
DDT and metabolites' 0.1 0.00025 - 1.96+
PCB 0.115 0.006 - 0.824

3.2-12
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Tabhle 3.2-3

CONCENTRATIONS OF SELECTED POLLUTANTS IN BAY/DELTA ESTUARY BIOTA (ppm wet weight)

Pollutant Mussel Clam Fish Bird Seal Concentrations Exceeding Alert Levels*

Arsenic 1.16-2.16 (1,9 .- 0.13-120) .- 0 Yes. Levels in some Bay shellfish exceed MIS.

Cadmium 0.11-491(3) --- 0.03 - 0.48 (2) 4.17 (5) <.06- .33 (13) | Yes. Levels in some Bay shellfish exceed MIS.

Chromium 0.014-2.1143) | 0.15-3.92 (4 0.02-0.1¢2) --- .- Yes. Levels in some Bay shellfish exceed MIS,

1.8 (striped bass) (7)

Copper 0314-433850Q) 10 - 100 (&) 1.3-30(2) 7.14-13.86(5) 3.0-8.7(13) Yes. Levels in some Bay shellfish exceed MIS. Levels in some
Suisun Bay and Delta fish exceed MIS.

Lead 003-74() --- 002-0.22) 64 - 102 (5) 0.13- 1.22 (13) | Yes. Levels in some Bay shellfish excesd MIS.

Mercury 0.0i-046(3) --- 0.13-0.94 (2 0.16-0.6 2 0.40 - 3.65 (I3) | Yes. Levels in some Bay shellfish and Delta fish exceed MIS.

Nickel 05-24(,1D .. 08¢ 0.1(8) 0.11 - 4.10 (13) | No alert lovels established for tissue.

Selenium 0.19 - 0.66 (1) 0.3 -1.309) 0.28-22.0 (10) 24 - 58 (10} 2.07 - 6.49 (13) | Yea. Levels in some Bay shellfish exceed MIS, Levels in some
Bay fish exceed MARL. Levels in some Bay ducks exceed MARL.

Silver 0.02-2250) 0.14 -28.57 (6) 0.13-0.94 (2) 0.33 -3.70 (8) --- No alert levels established for tissue.

TFributyltin 0.120 - 2.960 (I} .- - - --- --- No alert levels established for tissue.

Zine 11.0-453 (D) --- 16.0-43.0 (2 21.6 (8} .- No alert levels established for tissue.

PAH 0.025-13 (3) --- 0.017- 14 (3) - --- No.

DDT and metabolites <.002 - 3.21 (3) --- 0.020-5.18 (2) --- 5-3413) Yes. Levels in some Delta fish exceed FDA action level.

PCB 0.009 - 0.657 (3) --- 0.05 - 6.99 2, 12) 0.05- 330 (13) | Yes. Levels in some Bay and Delts fish exceed FDA action level,
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Table 3.24

POLLUTANT TRENDS IN BAY/DELTA ESTUARY SEDIMENTS AND BIOTA

Pollutant

Trends in Sediments

Trends in Biota

Arsenic

Few sites highly contaminated. Data
unavailable to determine geographic or
temporal trend. (2)

Data unavailable to determine geographic or temporal trend. (2)

Cadmium

Ubiquitous in the Bay; patchy distribution.
Possible increasing concentration from north
to south. Highest concentrations in South
Bay. Slight decrease in mean sediment
concentrations since mid-1970s. (3)

Concentrations in mussels fairly uniform among various basins in §.F.
Bay. Highest concentrations in South Bay, Possible general pattern
of slightly decreasing concentrations in mussels during the 1980s.
Wide variation in concentrations in biota from year to year. (3)

Chromium

Spread throughout system. Concentrations
higher in basins than on periphery. Highest
{evels in San Pablo Bay. No temporal trend
apparent. (3)

Concentrations in mussels highest in Central and South Bays. There
are no Bay-wide temporel trends apparent among mussels. (3)

Copper

Spread throughout system., Concentrations
higher on periphery than in basins. Data
unsvailable to determine temporal trend. (3)

Appears to be in similar concentretions in bivalves throughout §.F.
Bay; very patchy distribution. Mean concentrations similar in basins
and peripherel areas, but highest levels occur in peripberal areas. No
temporal trends in concentrations in biota are spparent. (3)

Spread throughout system at low
concentrations. Concentrations highest on
peripheral areas, No temporal trend
apparent. (3)

Concentrations in mussels highest in peripheral areas. Concentrations
in mussels highest in Central and South Bays. Data unavailable to
determine temporal trend. (3)

Mercury

Patchy distribution, Concentrations higher in
peripheral areas. Highest mean
concentrations on South Bay periphery. No
temporal trend epparent. (1, 3)

Concentrations fairly uniform in biota throughout §.F. Bay. Highest
levels in biota of South Bay. No significant temporal trend of
increasing or decreasing concentrations. (3)

Nickel

Increasing concentrations from north to
south. Highest concentrations in South Bay.
No temporal trend apparent. (1)

Concentrations elevated in mussels from Carquinez Strait area and in
clams from South Bay. In general, levels in biota poorly
characterized. Data unavailable to determine temporal trend. (2)

Selenium

Few data available. Concentrations 3-44x
than that in shales. Highest concentration in
San Pablo Bay: Data unavailable to
determine temporal trend. (2)

Concentrations in shellfish highest in northern and southern reaches of
8.F. Bay. Concentrations in ducks in South and Suisun Bays are
comparable to ducks from Kesterson National Wildlife Refuge that
had reproductive problems. Recent increase in concentralions in
North Bay scaup and sturgeon. (1, 4)

Silver

Increasing concentrations from Delta to South
Bay. Highest concentration in Central and
South Bays. Mo temporal trend apparent. .
(L. 3)

Concentrations in shellfish increase along gradient from Delta to South
Bay. No significant temporal trend of increasing or decreasing
concentrations in biota. (1, 3)

Tributyltin

Concentrations highest at marinas and
harbors. No temporsl trend apparent. (1)

Concentrations of TBT are highest in marinas and harbors throughout
the estuary; however, data are unavailable to determine geographic
and temporal trends in concentrations in biota. (2)

Zinc

Concentrations generally moderate and, with
few exceplions, fairly uniform. Highest
concentrations at sites in Central and South
Bays. No temporal trend apparent. (1, 2)

Concentrations in biota are moderately elevated. Highest
concentrations occur in biota inhabiting peripheral areas of Central
and South Bays. High concentrations in Sacramento River water
above the estusry cause mortality in young salmon. Data unavailable
to determine temporal trend. {1, 2)

5176
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Table 3.2-4
{Continued)

POLLUTANT TRENDS IN BAY/DELTA ESTUARY SEDIMENTS AND BIOTA

Pollutant

Trends in Sediments

Trends in Biota

PAH

Concentrations higher in peripheral areas.
Data unavailable to determine temporal tread.

&)

Concentrations in mussels highest in South Bay. Concentrations in
fish highest in East Bay and lowest in San Pablo Bay. There is no
apparent temporal trend in concentrations in biota. (3)

DDT

Concentrations higher in peripheral areas,
with few exceptions. Data unavailable to
determine long-term temporal trend. (3)

Concentrations in clams historically highest in Suisun Bay and Delta
biota; lowest in San Pablo Bay. Concentrations in fish relatively
similar at various sites, but somewhat lower in San Pablo Bay then in
Delta. Concentrations in oysters, clams, and mussels have declined
steadily since early 1980s. Possible decline in concentrations in
striped bass. (3)

Widespread in system. Concentrations higher
in peripheral areas. Concentrations [owest in
San Pablo Bay. Dats unavailable to
determine tempotal trend. (3)

Concentrations in clams and bottomfish highest in eastern Central and
South Bays. Concentrations in San Pablo Bay typically low. There
was an apparent peak in PCB levels in mussels in 1981, then a decline
to current levels. Data are insufficient to determine trends in other
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Pollutants exerting the greatest detrimental impact on
the estuary’s biota are those with the greatest toxicity
and persistence (Phillips 1987). Using bioassays,
researchers have found evidence of toxicity in the
estuary’s ambient water, mumnicipal and industrial
effluents, runoff, and sediments (Monroe and Kelly
1992). A recent report prepared for the State Water
Resources Control Board (SWRCB) on the ambient
toxicity of the Bay and adjacent wetlands (Anderson et
al. 1990, cited in Monroe and Kelly 1992) indicated
that the toxicity of Bay waters far from the shoreline
varied widely among the test species (minnow larvae,
sea urchins, sand dollars, mussels, oysters, water
fleas, and algae)} and over time. The bioassays also
indicated that the waters sampled from four of the five
marsh sites indicated toxic effects. Unlike other
urbanized estuaries on the West Coast (such as Puget
Sound), relatively few sediment bioassays have been
conducted in the Bay. Figure 3.2-3 shows areas where
sediments have proven to be most toxic.

3.2.3 Water Quality at Unocal Marine

Terminal
3.2.3.1 Circulation and Dispersion Capacity

Unpocal’s Marine Terminal is located on the east side
of San Pablo Bay at Davis Point 1.8 miles downstream
from the Carquinez Strait Bridge. San Pablo Bay is a
region of mixing the saline waters of San Francisco
Bay and freshwater inflow from the San
Joaquin/Sacramento Delta. Because of the estuarine
circulation, fresh water entering San Pablo Bay flows
over the denser, more saline waters from San
Francisco Bay. This phenomenon results in significant
vertical density siratification of the water column that
is most evident during the winter wet season when

freshwater inflows increase through the Delta, -

Therefore, the overall conditions of salinity, water
temperature, and density in San Pablo Bay are a
function of this freshwater flow from the Delta and
tidal changes. With 57 percent of the Bay shallower
than 2 m (6.5 ft) at MLLW (Robilliard et al. 1989b),
the shallow waters of San Pablo Bay are well mixed by
winds and tidal mixing. In Carquinez Strait, vertical
mixing can be reduced by the strong density gradient
between fresh and saline waters.

There are limited measurements of the density
stratification in San Pablo Bay (Robilliard et al.
1989b). The greatest salinity-controlled density
stratification occurs in wet winter periods of heavy

rainfall. Under these condilions, the salinity in San
Pablo Bay ranges from 4 ppt at the water surface to
about 10 ppt at a depth of 10 m (33 ft) (Robilliard et
al. 1989b). According to Conomos (1979), under
normal winter conditions, there is a change in salinity
from 12 to 15 ppt salinity at 10 m (33 ft) in depth, and
during a "dry™ winter condition, there is a change in
salinity from 17 to 20 ppt at 10 m (33 ft} in depth.
Typical summertime conditions result in a salinity of
19 ppt at the surface and 21 ppt at 10 m (33 fi} in
depth (Conomos 1979).

The water movements in San Pablo Bay over a tidal
cycle have been described by Walters et al. (1985) as
follows. At the beginning of the flood tide cycle,
waters incoming from San Pablo Bay flow onto the
shoals with some shoal water spilling into Carquinez
Strait. As flood tide progresses, the water in San
Pablo Bay becomes more saline and flows further into
Carquinez Strait because of the small water volume
over the shoals of San Pablo Bay. With the onset of
ebb tide, the lower-salinity water on the shoals ebbs
first followed by higher salinity water in Carquinez
Strait, and finally followed by brackish water. Thus,
over a tidal cycle, there is a double peak in salinity
values found in the surface waters of San Pablo Bay.

Currents in San Pablo Bay are a function primarily of
water level changes associated with tidal changes
(Robilliard et al. 1989b). The mean tidal range in San
Pablo Bay is 1.8 m (5.8 ft). Current reversal between
flood and ebb tides tends to be abrupt in San Pablo
Bay. This abrupt reversal results in slack tidal
conditions occurring only during a very small fraction
of the total tidal cycle (Robilliard et al. 1989b).
Within San Pablo Bay, the ship channel and Carquinez
Strait are the areas of maximum current speed.
Current profile monitoring conducted by Entrix at the
Unocal Marine Terminal on January 18 and 19, 1989,
showed a minimum current range between 0.1 and
0.2 meter per second (m/sec) (0.2 and 0.4 nautical
mile per hour [kt]) and a sustained maximum current
range of between 1.4 and 1.5 m/sec (2.8 and 3.0 kt)
during ebb tide conditions. Under flood tide
conditions, the minimum current speed was between

0.2 and 0.3 m/sec (0.4 and 0.6 kt), and the maximum

current speed was between 0.9 and 1.0 m/se¢ (1.8 and
2.0 kt) (Robilliard et al. 1989b). Although a counter-
clockwise, tidally driven horizontal flow has been
inferred from current meter data at Suisun Bay, the
horizontal circulation pattern in San Pablo Bay is
unknown (Walters et al. 1985). The geometry of San
Pablo Bay suggests a clockwise circulation driven by
tidal currents. However, due to its shallow depth,
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horizontal circulation is believed to have an important
wind-driven component as suggested by observations
of substantial wind setup in San Pablo Bay (Walters et
al. 1985).

The residence time (freshwater replacement time) for
San Pablo Bay has been calculated for conditions of
high Delta flow (10,000 cubic meters per second
[m*/sec]) and conditions of low Delta inflow
(100 m%/sec). Based on a high river inflow, the
residence time was calculated to be 0.8 day, and under
low river inflow the residence time was calculated as
25 days (Walters et al. 1985), Walters et al. {1985)
also calculated the hydraulic replacement time for San
Pablo Bay. ‘The hydraulic replacement time is,
theoretically, the time required to repiace the water
volume of a subarea under consideration. For San
Pablo Bay under conditions of high flow, the hydraulic
replacement may be as rapid as 0.8 day, and under
conditions of low flow, it was calculated to be
84 days. Thus, during the winter or periods of high
freshwater inflow, the residence time is a function of
rapid hydraulic replacement. During periods of low
flow, usually summer, other mechanisms such as
dispersion and estuarine circulation become more
important.

3.23.2 Existing Outfalls in Project Vicinity

Five industrial dischargers, including Unocal, and four
municipal dischargers contribute to the water quality of
San Pablo Bay in the vicinity of the Proposed Project.
Depending on the industrial process, specific types and
quantities of pollutants will be present in the industry’s
effluent. In general, by examining the NPDES
monitoring reports on industrial and municipal effluent
discharges, it appears that oil and grease, suspended
solids, sulfur compounds, nitrogen compounds (as
ammonia), phenols, end trace metals are the most
prevalent contaminants being discharged into San Pablo
Bay from the industries and municipal treatment works
described below.

Three of the five industries on the shores of San Pablo
Bay are refineries including Unocal, the Pacific
Refining Refinery, and the Chevron Richmond
Refinery at Point San Pablo. The other two industries
are the PG&E Oleum Power Plant and the C&H Sugar
Refinery. The Pacific Refining Refinery produces
gasoline and assorted hydrocarbon fuels. Treated
effluent is discharged into San Pablo Bay through an
outfall pipe located west of Lone Tree Point. The

major products of the Chevron Richmond Refinery are
gasoline, jet fuel, fuel oils for ships and power plants,
and diesel. Treated effluent from the Chevron
Refinery is discharged into San Pablo Bay from a deep
water outfall. The PG&E Oleum Power Plant has a
shallow-water outfall site on the west side of Davis
Point for its treated effluent. The wastewater from the
C&H Sugar Refinery is combined with municipal
wastewater for secondary aclivated sludge treatment

" before discharge into Carquinez Strait through a

diffuser outfall located directly beneath the Carquinez
Bridge. In 1985, the Unocal Refinery contributed less
than 5 percent of the total effluent volume discharged
by the major industrial/municipal sources in the project
vicinity (Jefferson Associates 1987). The major
effluent volume is from municipal, public-owned
treatment works including the Ignacio-Novato Sanitary
District, the Vallejo Sanitary District, and the Central
Marin and Rodeo public-owned treatment works.

Numerous other marine terminals and refineries are
located in the Suisun Bay-Carquinez Strait, as
presented in Section 2.4.2.1. They would also be
expected to contribute to the water quality of San
Pablo Bay, but to a lesser degree.

3.23.3 Receiving Water and Sediment Quality
in Project Vicinity

San Pablo Bay is suspected to be a water quality-
limited receiving water segment, but more data are
necessary to make a final determination (San Francisco
- RWQCB 1989, Order No. 89-002). Discharges by
industry, municipal wastewater treatment facilities,
urban runoff, and freshwater inflow from the
Sacramento-San Joaquin Delta as well as the Petaluma,
Sopoma, and Napa Rivers are the principal
contributors to the water quality of San Pablo Bay.
Contributions from the sea through the Golden Gate
are minor,

Receiving Water Quali

Tidal exchange and seasonal fluctuations in wind and
river inflow from the Delta greatly influence the
mixing of dissolved substances and suspended
sediments in San Pablo Bay. Suspended sediments
play an important role in determining the overall water
quality of bays and estuaries; they adsorb and release
contaminants into the water column and scatter light
which influences the amount of phytoplankton
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productivity. With regard to suspended sediments, San
Pablo Bay is a known major repository of suspended
sediments introduced into San Francisco estuary by
Delta flow. It has been estimated that roughly half of
the suspended sediment brought in by Delta inflow is
deposited in San Pablo Bay and in Central Bay, with
the remainder being transported out to sea through the
Golden Gale (Krone 1979; cited in Jefferson
Associates 1987). Thus, in the shallower areas of San
Pablo Bay, where large quantities of bottom sediments
would be expected to be deposited, wind-generated
waves and tidal exchange cause the resuspension and
redistribution of suspended sediments to deeper water
areas of San Pablo Bay.

Historical total suspended solids (TSS)} concentrations
in San Pablo Bay and the northern reach of the estuary
ranges from 20 to 100 mg/L in the winter (December
through April) and from 5 to 35 mg/L in the summer
(July through October) (Conomos and Peterson 1977;
- cited in Jefferson Associates 1987).  Industrial
discharges contribute to the TSS loading of San Pable
Bay, but their contribution is small, accounting for

only a few thousand tons per year. The Unocal

Refinery conttibutes less than 5 percent of the TSS
load discharged from all of the major muaicipal and
industrial sources in the vicinity of the project
(Jefferson Associates 1987). There are no data on the
TSS concentration in receiving waters near the Unocal
Refinery.

In San Pablo Bay, the supply of nutrients is dominated
by Delta inflow during the winter (except for
ammonja) with significant amounts of ammonia and
phosphorus contributed by industrial and municipal
discharges in the summer. Summer and winter surface
water concentrations of ammonia average from 70 to
140 micrograms per liter (ug/L), nitrite plus nitrate
ranges from 210 to 350 ug/L, and phosphorus ranges
from 60 to 120 ug/L. {Conomos et al. 1979). A 1986
survey of surface water nutrient levels near the
Chevron Richmond Refinery at Point San Pablo
showed ammonia concentrations averaging less than
25 ug/L (Jefferson Associates 1987). The receiving
water concentration of ammonia in the immediate
vicinity of the Unocal Marine Terminal diffuser
averaged 130 mg/L, with a minimum value of
10 mg/L and a maximum value of 400 mg/L in 1991,
In this last case, the monitoring results at the Unocal
Marine Terminal are evidently dominated by ammonia
discharges from the Refinery.

San Pabloe Bay is generally near 100 percent oxygen
saturation for surface waters during both the summer

and winter. During the August 1986 survey of water
quality in the vicinity of the Chevron Richmond
Refinery, the dissolved oxygen concentration ranged
from 8.7 mg/L for surface waters and decreased to
7.6 mg/L at a water depth of 14 m (46 ft) (Jefferson
Associates 1987). The receiving water concentration
of dissolved oxygen in the immediate vicinity of the
Unocal Marine Terminal diffuser averaged 8.4 mg/L,
with a minimum value of 7.3 mg/L and a maximum
value of 9.8 mg/L in 1991.

Limited data are available on dissolved metals or
organic contaminants in the waters of San Pablo Bay.
Sources of dissolved metals to San Pablo Bay inciude
those from the Pacific Ocean and the Delta, aerial
fallout, surface stormwater runoff, and municipal and
industrial discharges. Of these, the major sources of
dissolved metals are from the Delta and municipal and
industrial dischargers. The most comprehensive report
on dissolved metal levels in San Pablo Bay comes from
Eaton 1979 (cited in Jefferson Associates 1987} who
found concentrations for dissolved copper between 1.5
and 3.1 ug/L, nickel between 0.8 and 2.2 ug/L., zinc
between 1.1 and 3.3 ug/L, and cadmium between 0.17
and 0.20 ug/L in July and September 1975 and March
1976. Other historical measurements of tofal metal
concentrations in waters of San Pablo Bay include the
analysis of influent cooling water to the PG&E Oleum
Power Plant (CBE 1983, cited in Jefferson Associates
1987), a study of total metals at Mare Island (Smith et
al. 1980, cited in Jefferson Associates 1987), and a
study of the levels of dissolved and total metals at
three proposed deepwater outfall sites near Point San
Pablo for the Chevron Richmond Refinery (Jefferson
Associates 1987). These data are summarized in
Table 3.2-5 and include receiving water data for
stations in the immediate vicinity of the Unocal Marine
Terminal along the area in which the diffuser is
installed. The analysis of samples for Point San Pablo
was conducted using state-of-the-art, ultraclean
techniques. As a result, the values from Point San
Pablo are 25 to 60 times lower than historical data.
The data in Table 3.2-5 imply that there are significant
sources of dissolved metals being discharged into San
Pablo Bay. Analysis of water samples collected near
the Unocal Marine Terminal suggests that walers in the
vicinity of the Terminal and the Refinery discharge are
elevated in copper, - chromium, lead, and zinc
compared to other sites in San Pablo Bay.

There are some major differences in the relative

contribution of metals from muaicipal and industrial
discharges into San Pablo Bay. Based on a 1985
analysis of the NPDES monitoring reports from major
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Table 3.2-5

TOTAL METAL CONCENTRATIONS IN PROJECT VICINITY

Conceatration State Objectives for
Trace Metal Location (ug/L) Protection of Saltwater
‘ Aquatic Life (ug/L)
PO&E Intake' . 25 36 (4 day)
Mare Island? 94 69 (1-hour average)
Arsenic Pt. San Pablo* ...
Unocal Marine Terminal Receiving Water Station ---
(MTRWS)' : .-
PG&E Intake _ 43 50 (4 day)
Chromium Mare Island . a8 1,100 (1-hour average)
Pt. San Pablo 1.0}
Unocal MTRWS 28
PG&E Intake " 18 2.9 (i-hour average)
Copner Mare Island s 5.5
PP Pt. San Pablo 2.55
Unocat MTRWS 55
PG&E Intske 2.4 5.6 (4 day)
Lead Mare Island 11.1 140 (1-hour average)
Pt. San Pablo 0.304
Unocal MTRWS 1810 20
PG&E Intake 21 8.3 (4 day)
. Mare Island 21 75 (I-hour average)
Nickel Pt. San Pablo 3.83
Unocal MTRWS 4t06
PG&E Intake 4 2.3 (instantaneous nmaximum)
Silver Mare Island 24 .
P1. San Pablo ---
Unocal MTRWS -
PG&E Intzke --- 2.1 (}-hour average)
Mercu Mare Island ---
4 P1. Sen Psblo 0.0i5
Unocal MTRWS -
PG&E Intake --- 71 (4 day)
Selenium Mare lsland --- 300 (1-hour average)
Pr. San Pablo <0.116
Unocal MTRWS <1.0
PG&E Intake --- 45 (4 day)
Zin‘c Mare Island 32.8 86 (1-hour average)
P1. San Pablo 2.19
Unocal MTRWS
! CBEI93: niii
2. Smith:et-al 1980
* . Jefferson Associate
* " NPDES Monitoriog Report1991-Ann
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industrial and municipal dischargers, the Unocal

Refinery contributed approximately 25.5 percent of the

chromium, 2.2 percent of zinc, 1.3 percent of nickel,
4.6 percent of lead, and 0.5 percent of copper
(Jefferson Associates 1987). In contrast, the Chevron
Richmond Refinery contributed about 35 percent of
chromium and zinc, 10 percent of the copper, and
from 55 to 60 percent of the mnickel and lead.
Currently, the Unocal Refinery contributes an even
lower percentage relative to other municipal and
industrial dischargers due to technological
improvements implemented since 1985 at the Refinery
to further reduce the levels of contaminants in the
Refinery’s effluent. Unocal began operating a new
wastewater treatment facility in early 1989. This new
facility employs advanced primary, secondary, and
tertiary levels of treatment for process water and
stormwater through a wastewater equalization system,
or APl separators, dissolved air flotation cells, or
activated sludge systems, clarifiers, and media filters.
Refinery water quality has improved as a result.

Sediment Quali

No extensive chemical quality measurements on San
Pablo Bay sediment have been made. Most of the data
on sediment chemistry are from NPDES monitoring
reports from municipal and industrial facility operators
located at San Pablo Bay.

To satisfy its regulatory requirements, the Unocal
Refinery changed the location of its process wastewater
discharge from an old across-the-beach outfall (Waste
004) at eastern San Pablo Bay to a new deepwater
diffuser outfall under the Unocal Marine Terminal
wharf (Waste 002), Operation of the new outfall
commenced on January 31, 1989. Provisions of the
reissued discharge permit for the new outfall required
that baseline work be conducted prior to discharge at
the diffuser outfall. This provision (Phase 1 Receiving
Water Monitoring Program) (Ballaine and Robilliard
June 1989) included collection and analysis of surface
sediments from the area necar the new outfall and from
the area near the old outfall. Phase 2 studies include
longer term outfall studies comprising a combination
of continuations of Phase 1 studies as well as new
studies, such as the effluent plume dilution and
dispersion (Robilliard 1989; MacGinnis 1990).

Table 3.2-6 presents a compilation of trace metal
surface sediment chemistry data for San Francisco Bay
developed by Entrix (Ballaine and Robilliard 1989) to
establish sediment reference values for the San Pablo

Bay Area near the Unocal discharge. In general, the
highest mean concentrations of trace metals were found
for the San Francisco Bay region samples, followed by
San Pablo Bay and Carquinez Strait/Suisun Bay
samples, respectively. The lowest mean value for each
of the chemicals listed in Table 3.2-6 was sclected by
Entrix (Ballaine and Robilliard 1989) as a reference
value to compare against future Unocal data sets to
identify concentrations that are greater than reference
values. Surface sediment data from the Unocal local
area were collected by Entrix on three separate
occasions (Entrix 1987, Ballaine and Robilliard 1989,
McGinnis 1990). The results of their coliective
analyses of surface sediment samples showed that
except for selenium and mercury, surface sediments in
the local area generally have lower levels of
chromium, copper, lead, and zinc than surface
sediments from other parts of San Francisco Bay.

Unocal performs maintenance dredging to reestablish
water depths necessary for safe approach and berthing
operations at its Marine Terminal. The Corps plans to
issue a 5-year permit to perform maintenance dredging
of 90,000 cubic yards annually (B. Smith, personal
communication 1992). Dredged material is disposed
of at the Carquinez Strait Dredged Material Disposal
Site (DMDS, SF-9), which is primarily a dispersive
disposal site. The dispersion of sediments released at
the Carquinez DMDS have been found to be rapid and
widespread (Sustar 1982).

Sampling and chemical testing of sediments at the
Marine Terminal site and at the disposal site were
completed in 1987 (Brown and Caldwell 1987) and in
1990 (MEC Analytical Systems Inc. 1990) in support
of dredging permit applications. Sediments at the
Marine Terminal in 1990 were found to consist
primarily of sand (> 90 percent) and a small fraction
of silt/clay (<5 percent). Sediments at the disposal
site were found to consist of gravel (15.3 percent),
sand (16.1 percent), silt (31.7 percent), and clay (36.9
percent} {(MEC Analytical Systems, Inc. 1990).
Table 3.2-7 lists the chemical analyses results for
sediments collected in 1990. Chemical analysis of the
sediments dredged from the Marine Terminal in 1990
indicated higher levels of water soluble sulfides (0.050
ppm), cadmium (0.053 to 0.065 ppm), chromium
(52.6 to 58.5 ppm), lead (11.5 ppm), and zinc {16.2 to
22,2 ppm) than reference sediments collected at the
Carquinez Strait disposal site. No organic pesticides,
PCBs, phenols, PAHs, or phthalates were detected in
the dredged material, and organotins were detected at
< 13.2 ppb in all three areas sampled. In 1987, lead
was detected in sediments at the Marine Terminal at 11
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Table 3.2-6

REGIONAL SURFACE SEDIMENT CHEMISTRY DATA (mg/kg, dry weight)

Location Chromium | Copper Lead Mercury Nickel Selenium Zinc
Mean 89 51 56 0.5 100 NA 100+
San Francisco Bay SE 4.8 2.0 8.3 0.02 f— —_ —
n 396 879 1314 1097 - -— —
Ref. 1 1 1 1 2 - 2
Mean 84 45 32 0.45 81 NA 102
San Pablo Bay SE 2.7 32 33 0.05 2.7 — 8.4
n 17 58 112 112 3 — 3
Ref. 3/4 1 1 1 3 — 3
Mean NA 39 29 0.23 84 03 134
Carquinez Strait/Suisun Bay SE - 2.7 1.9 0.03 34 0.005 6.4
n — 78 89 57 7 46 13
Ref. — 1 1 1 5 5 5
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SUMMARY OF SEDIMENT CHARACTERIZATION

Table 3.2-7

AT UNOCAL MARINE TERMINAL

Sample Areas Carquinez Achieved Required
Reference Detection Detection
i 2 4 Sediment Limits? Limits

75.8

75.8 78.0

Gravel 02 07 0.3 . 15.3

Sand 97.6 90.3 98.3 16.1

silt 09 4.0 0.1 1.7

Clay 1.2 5.0 1.2 36.9

Total Organic Carbon (%) 0.108 0.294 0.122 1.415 0.1
49.6

Solids (%) (Dry Wt.)

Total

<29.0

<29.0 <28.2

<44.4

0.005

0.005 0.050

<0.010

0.005 0.10

‘Water Soluble

Tributyltin <13.2 <13.2 <12.8 <20.2 10 1.00
Dibutyltin <13.2 <132 <12.8 <20.2 10 1.00
Monobutyltin <132 <13.2 <12.8 <202 10 1.00
Cyanids (mg/kg) 0.331 © 0.781 0337 1.11 0.10
Grease and Oil (mg/kg) 18.3 <132 <I2.8 55.8 10 0.10
TRPH (mg/ks) 16.2 <13.2 <12.8 12.9 10 0.10

Arsenic (As) 0.328 3.04 0.373 5.99 0.10
Mercury (Hg) 0.042 0.075 0.036 0.1 0.02
Selenium (Se) <0.124 <0.119 <0.128 <0.202 0.090 0.10
Cadmium (Cd) 0.065 <0.024 0.053 <0.040 0.018 0.10
Chromium (Cr) 52.6 58.5 42.3 51.4 0.10 .
Copper {Cu) 8.28 19.0  8.42 4.2 0.10
Lead (Pb) 1.5 10.6 942 - 11.2 0.10
Nickel (Ni) 43.4 45.5 43.2 46.4 0.10
Silver (Ag) <0.100 <0.095 <0.103 <0.161 0072 0.02
Zinc {Zn) 222 19.0 16.2 10.5 1.00

6276
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to 15 ppm and zinc at 42 to 52 ppm (Brown and

" Caldwell 1987). These levels are below the values that

have been found to have toxic effects on benthic
organisms (Long and Morgan 1990).  Nickel,

mhowever, was found at between 48 to 52 ppm, which
is at the threshold at which toxic effects are considered
to be likely (Long and Morgan 1990).

3.2.3.4  Pollutants in Biota in Project Vicinity
Bioaccumulation of trace metals and organic
compounds is generally greatest with benthic
invertebrates, particularly shellfish. Bioaccumulation
is the uptake of a chemical by an organism in
concentrations greater than the concentration found in
the ambient environment. Biological factors such as
the organism’s size, age, seX, reproductive period,
metabolic clearing rates, and body lipid content can
affect the degree of accumulation. Environmental
factors such as the grain size of sediments, pH of the
water, and the amount of organic carbon content of the
sediments can also affect the availability of chemical
constituents to organisms.

Under the California State Mussel Watch Program,
shellfish have been analyzed fairly extensively for trace
metals and organic compounds in San Pablo Bay,
particularty along the eastern shore between Crockett
and Rodeo. The marine mussels Myrilus edulis and
M. californianus are collected from pristine areas of
low contamination and transplanted to numerous sites
in San Francisco Bay. Four principal State Mussel
Watch stations are in the San Pablo Bay region:
Station 298.00 at Suisun Bay, Station 300.20 at Mare
Island, Station 301.40 at the Unocal Oil Outfall, and
Station 302.00 at Point Pinole. Table 3.2-8 provides
the monitoring results at these four stations from 1977
to 1990. From these summary tables, it appears that
in San Pablo Bay cadmium and selenium are above
MIS concentrations for edible shellfish.

In waterfowl, the selenium concentration is of
particular concern. The California EPA has issued a
health advisory for the consumption of diving ducks
caught in Suisun Bay, San Pablo Bay, and San
Francisco Bay. Although the level of selenium in
waterfowl may cause reproductive stress, the
restriction only applies to diving ducks because the
selenium tissue burdens in other waterfowl and
shorebirds are not elevated to levels that cause human
health risks. Recent data suggest a linkage between
selenium concentrations in waterfow] and concentration

in waterfow] prey species such as bivalves (White
et al. 1988, cited in RWQCB February 18, 1992,
Notice of Public Hearing - Regional Monitoring Plan}.

The bioaccumulation of petroleum-related organic
compounds has received littie attention in the general
literature.  Potential components of the Chevron
Refinery effluent considered to have a significant
bioaccumulation potential included naphthalenes,
anthracenes, phenanthrenes, alkylbiphenols, pyrene and
fluoranthene, amylbenzenes, monocsaturated alkanes,
methyllindane, ethylanisole, dibenzothiophene,
benzothiophenes, and some thiocyclenes (Yefferson
Associates 1987).

3.2.4 Outer North Coast

3.2.41 Introduction

Nearshore marine water quality along the northem
California coast is considered to be good (Winzler and
Kelly 1977). The quality of ocean waters adjacent to
San Francisco Bay is also generally considered to be
good, although nearshore waters have been affected by
the quality of water discharged through Golden Gate.
Nearshore areas along the San Francisco shore are
affected by ocean discharge of municipal wastewater
from the Richmond-Sunset treatment plant and storm
drain outflows (Winzler and Xelly 1977). One reason
why the water quality of the north coast is good is that
the coastal communities north of San Francisco are
relatively small and their waste discharge is limited,
with the exception of waste load discharges from the
wood and wood products industry in the Fureka area.
Watersheds that drain directly into marine waters can
locally influence the temperature, salinity, dissolved
oxygen, and turbidity characteristics of nearshore
waters, as well as contribute to the sediment and
contaminant loading of these waters, Many streams
and rivers in the north coast area carry substantial
sediment loads during the winter rainy season.
Presently, most of the reported water quality problems
within the North Coast basin are intermittent or
transitory; hence, in general, the present water quality
meets or exceeds the water quality objective set forth
in the Water Quality Control Plan for the North Coast
Region (RWQCB 1988). Coastal waters of the North
Coast Region support 10 existing beneficial uses:
navigation, contact and noncontact water recreation,
commercial and sport fishing, wildlife habitat, marine
habitat, fish migration, fish spawning habitat, and
shellfish harvesting. The North Coast Water Quality

6776
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Table 3.2-8

SAN PABLO BAY SUMMARY (1977-1990) MUSSEL WATCH TRACE METALS RESULTS

THAT EXCEED MEDIAN INTERNATIONAL STANDARDS OR STATE HEALTH ADVISORY LEVEL (ppm)

Station Station Sample Sample Arsenic Cadmium Chromium Copper Lead Mercury Selenium Zinc
Number Name Type Date 1.4 1.m (1.0 (20) (2.0} 0.5) 0.3 (70)
Suisun Bey FWC 01/21/87 - —_ — —_ ——— -—_ 0.43 —_
298.0
-— FWC 12/29/87 - - 1.16 -— - -- 0.36 -—-
Mare Island REM 01/31/85 —- 1.12 1.00 —_ — -— — —
3002 —- TCM 11/26/85 -—- - - — - — 0.54 —
- TCM 12/30/88 - — —_ —-— -— - 0.33 —_
Unocal TCM 01/28/88 - 1.23 - — -—- - 1.93 -
301.4 Outfail
— TCM 12/30/88 - 137 —_ — - - 3.10 —
Point Pinole TCM 01/27/81 -— 2.76 - - - - - —_
- — 02/02/82 en 2.51 - -— — .- - —_
— -— 12/07/82 - 1.48 _— —_— - -— - -
302.0 — - 12/14/83 - 1.04 - - -- - -- -
- --- 12/07/85 - 1.41 — —_ - — —_ —
— - 01/14/87 —n 1.42 — —_ — - 0.59 —

12/30/88

1.24
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Control Plan also identifies three potential beneficial
uses of ocean waters in the region: industrial service
supply, industrial process supply, and preservation of
habitat for rare and endangered species.

This section focuses on the types and amounts of
pollutants entering marine waters of the North Coast
Region from nonpoint sources or ocean outfalis that
empty into the Pacific Ocean or enclosed bays.

3.2.4.2 Regional Discharge Sources

Table 3.2-9 lists the types and volumes of wastewater
from regulated ocean outfalls and wastewater
discharges along the northern outer coast. In this
discussion, a major discharge js defined by the volume
of effluent flow per day, municipal discharge fiows
greater than 0.5 mpd and industrial discharge flows
greater than 0.05 mgd are considered to be major,
The majority of ocean and bay outfalls are from
municipal wastewater treatment facilities; however, the
greatest volume of wastewater to the outer North Coast
Region is cooling water discharged into Humboldt
Bay.

Municipal and Industrial Outfalls

Industrial sources within the north coast are primarily
associated with the wood and wood products industry.
The production of wood. products and sawmill
operations all contribute to the industrial wasteload.
Because the industrial sources are widely scattered
within the North Coast Region and their wastes are
often combined with municipal wasteloads, an
assessment of their contribution to the total waste
stream into waters of the Region is not readily
available. The major industrial discharges into coastal
waters of the north ceast include cooling waters from
the Pacific Gas and Electric Facility and wastewater
from the wood products industries in Humboldt
County.

Within the major population centers (Fort Bragg,
Eureka, and Crescent City), effluent loads from
wastewater treatment plants contribyte to the
wasteloads of major drainages on the north coast. An
average of 9.3 mpgd of wastewater is discharged into
northern California waters from the three major
municipal wastewater dischargers (Table 3.2-9). In
these same population centers, light industry

wasteloads are often combined with municipal
wastewater treatment.

Recreational facilities, particularly campgrounds, are
numerous in the north coast. They represent a small,
but significant, point source of pollutants to coastal
drainages (Winzler and Kelly 1977).

Nonurban Runoff

The largest contributor of contaminants in surface
runoff is runoff from forest lands, followed by runoff
from agricultural lands (Winzler and Kelly 1977).
Agricultural runoff is a source of impairment to waters
of Tomales Bay and the Russian River.

Logging and associated activities combined with soil
erosion from highway construction, gravel removal,
mining, and overgrazing all contribute to the
sedimentation of major drainages. The waste loads
from these sources may decrease over time if better
source control measures are implemented.

Harbors

Numerous small craft harbors are situated along the
north coast; however, only a few provide adequate
refuge in all weather. Harbors for deep draft vessels
presently exist only in Humboldt Bay and San
Francisco Bay. There is little information available on
the quantity and types of poliutants these harbors
contribute to coastal waters along the north coast.
Most of the pollutants into harbor waters would be oil-
contaminated waters that are accidentally or carelessly
discharged from bunkering and from routine engine
maintenance operations. Release of bilge waters may
also contribute oily materials and other pollutants., In
addition, waste discharges from pleasure craft are
usually untreated and go directly into the marine
environment.  These untreated wastes introduce
pathogenic bacteria and viruses into marine waters,
where fish and shellfish can act as carriers or
concentrate the pathogenic bacteria and viruses in their
tissues. Toxic substances, especially tributyltin in
vessel antifouling paints have contributed to pollution
problems in harbors, TBT is highly toxic to aquatic
life (Class et al. 1988).

6276
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Table 3.2-9

WASTEWATER OUTFALLS - NORTH CALIFORNIA COAST!

Facility Location (nl:"g‘:i‘;’u
Municipal - Crescent City Del Norte County 1.86
Municipal - City of Elk STP Humboldt County 5.24
Humboldt County Resort at Shelter Cove Humboldt County 0.13
Industrial ~ Louisiana Pacific Puip Mill Humboldt County 25.90
Industrial - Simpson Paper Co. Humboldt County 25.40
Municipal - U.S. Navy at Centerville Humboldt County 0.041
Cooling Water - Pacific Gas and Electric Humboldt County 75.00
Municipal - City of Ft. Bragg Mendocino County 2.20
Municipal - Mendocinc Sanitation District Mendocino Couaty 0.30
Municipal - Mendocino CWWD No. 2 at Anchor Bay Mendocino County 0.044
Industrial - California Fish Growers Sonoma County 6.50
Municipal - U.C. Bodega Marine Lab Sonoma County 1.50

Yessel Traffic

The principal marine traffic routes in the study area
are discussed in Section 3.1. Vessel traffic includes
both coastwide and overseas trade. As a result of the
discovery of oil on the north slope of Alaska and
concern for marine accidents involving vessels
transporting crude oil to Pacific Coast refinery ports,
several studies on marine traffic in the study area have
been prepared. Because the greatest density of
domestic merchant traffic along the Pacific Coast is
between Los Angeles and San Francisco, most of the
pollutants entering waters of the north coast would
originate predominantly from overseas vessel traffic

6276
3194

and from oil tankers transporting crude oil from
Alaska. The number of accidental spills, both small
and large, would be proportional to the number of
vessel trips in the area, but independent of the traffic

" density (SL.C et al. 1986). The USCG bas regulations

(33 CFR 155) prescribing procedures, methods,
equipment, and other requirements to prevent and
contain oil discharges from vessels. Vessels may be
inspected by the USCG, and operational procedures
amended to ensure the safety and cleanliness of
navigable waterways under USCG jurisdiction.
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3.3 BIOLOGICAL RESOURCES

3.3.1 Introduction

This section presents, in detail, those aspects of the
biological resources within the study area that could be
affected by the Proposed Project. First, an overview
of the regulatory setting for biclogical rescurces within
the region is presented (Section 3.3.2).  Next,
Section 3.3.3 presents a discussion of the distribution
and abundance of marine and estuarine life in Sax
Francisco Bay, San Pablo Bay, Carquinez Strait, and
Suisun Bay. Particular emphasis is placed on the
northern reach of the San Francisco Bay estary
ecosystem because the Unocal Marine Terminal is
located in San Pablo Bay. Section 3.3.4 focuses on
the marine and estarine resources in the vicinity of
the Unocal Marine Terminal at Rodeo. Finally, an
overview Is presented ta Section 3.3.5 of the marine
life of the outer coast of northern Califomia. The
outer coast discussion focuses on particularly sensitive
and ecologically or commercially important marine
organisms as well as sensitive marine habitats.

332 Regulatory Setting

The biological resources of the San Francisco Bay-

Delts estuary and the northern California outer coast -

are overseen by several federal, state and local
agencies. Federal agencies directly responsible far the
protection of biological resources are the U.S. Fish
and Wildlife Service (USFWS) and the National
Marine Fisheries Service (NMFS). The Environmental
Protection Agency (EFA) is also concerned with the
protection of marine and estwarine life through the
regulation of water quality standards.

The California Department of Fish and Game (CDFG)
is responsible for the protection of biological resources
at the state level. The CDFG is responsible for the
protection of species officially listed as threatened or
endangered by the State of Califomia, candidates for
listing as threatened or endamgered, and California

- Species of Special Concern. The CDFG also regulates

fishing and hunting and protects the quality of the
habitat for California’s biclogical resources. In
addition, the CDFG administess the California Ofi
Spill Prevention and Response Act. The California
Coastal Commission Is responsible for coastal zone
management along the coast with the exception of San
Francisco Bay. The California Coastal Commission
endeavors to ensure that the biclogical productivity of

S 3.3-1

- coastal resources is maintained, enhanced, and restored

for commercial, recreatiomal, sciemtific, and
educational ::goses The California State Water
Resources,Boafd sets water quality standards for the
pmtectiox{\ of aquatic life. These standards are
overseen on a local level by the San Framcisco

Regional Water Quality Ceontrol Beard.

The San Francisco Bay Conservation and Development

. Commission {BCDC) is responsible for coastal zope

management within the San Francisco Bay—Deltz
estnary. The BCDC regulates dredging, filling, and
land use in Sam Francisco Bay below the line of
highest tidal action as well as 100 feet inland of th
line of highest tidal action. :

Legislation }Qpiicable to the protection of biological
resources ‘it San Francisco Bay-Delta estuary and th