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CITY OF BENICIA

THE C1TY OF PUBLIC NOTICE
ENICIA AyAILABILITY OF DRAFT ENVIRONMENTAL IMPACT REPORT

CLEAN FUELS PROJECT AT THE EXXON BENICIA REFINERY

A Draft Environmental Impact Report (EIR) has been prepared for the Clean Fuels Project
at the Exxon Benicia Refinery through the Planning Department of the City of Benicia as
the Lead Agency, pursuant to the California Environmental Quality Act of 1970 (CEQA),
the CEQA Guidelines and the City of Benicia’s policies regarding implementation of CEQA.

The purpose of the Clean Fuels Project is to produce the clean-burning reformulated
gasoline mandated by the Federal Clean Air Act Amendments of 1990 and the California
Clean Air Act. The intent of the requirements is to reduce vehicle emissions of pollutants
that are either toxic to human health, or lead to the formation of photochemical smog.

Exxon proposes to construct six new process units, three auxiliary facilities and to modify
existing facilities. The proposed project would be constructed within the existing Benicia
Refinery Complex, which occupies a 300-acre site within approximately 850 acres of land
owned by Exxon Company, U.S.A. in Benicia, California. The refinery is located
approximately 1.5 miles northeast of the downtown Benicia business district at 3400 East
Second Street.

The Draft EIR addresses the following potential impacts that could occur when the project
is implemented: air quality, public health risk, public safety, noise, surface water hydrology
and quality, groundwater and hazardous materials contamination, geology and seismicity,
traffic, socioeconomics, land use public services and utilities, visual resources, cultural
resources, terrestrial biology.

Copies of the Draft EIR are available for public review at the following locations:

Planning Department Reference Desk

City Hall Benicia Public Library
250 East L Street 150 East L Street
Benicia, CA 94510 Benicia, CA 94510
707/746-4280 707/746-4343

All written comments on the Draft EIR should be directed to Kitty Hammer, Senior Planner
or Joan Lamphier, Project Manager, and submitted to the Planning Department at the
above address. All comments must be received by SPM on Monday, October 18, 1993.

The public review period for the document wil! extend for 45-days from September 3 -
October 18, 1992. The public hearing to receive oral comments on the Draft EIR has been
scheduled for the Planning Commission meeting on Thursday, October 14, 1993 at 7PM in
the Council Chambers of City Hall, 250 East L Street, Benicia, California.

SRNEST F. CIARROCCHI, Mayor
Members of the City Council
OHN F. SILVA Vice Mayor * DIRK FULTON < JERRY HAYES ¢ PEPE ARTEAGA

Recycled @ Paper

CITY HALL <« 250 EASTL STREET =+« BENICIA, CA94510 -« (707)746-4200

MICHAEL WARREN, City Manager
VIRGINIA SOUZA, City Treasurer
FRANCES GRECO. City Clerk
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SUMMARY

PROJECT DESCRIPTION

Exxon Company, U.S.A. (Exxon) owns and operates a petroleum refinery located in the City
of Benicia, California. The refinery imports crude oil and other petroleum feedstocks to
produce a number of fuel products such as liquid petroleum gases, gasoline, diesel fuel, and
jet fuel. In response to recent federal and state regulations that set new standards for the
composition of fuels sold in California, particularly gasoline, Exxon has proposed
modifications to their Benicia Refinery. The modifications would consist of additional
processing equipment, several new auxiliary facilities including aqueous ammonia storage,
a hot oil system, and three additional hydrocarbon storage tanks, as well as modifications of
several existing facilities.

The additional equipment and modifications will enable the refinery to meet the Federal
Clean Air Act Amendments of 1990 and California laws which require the use of
reformulated, cleaner burning gasoline. California law requires that all gasoline sold in the
state after March 1, 1996 be reformulated to meet the new state standards. The specifications
for the reformulated fuels are designed to reduce emissions of criteria and toxic pollutants
such as sulphur, benzene and other aromatic hydrocarbons from motor vehicle exhaust.
These pollutants are either toxic to humans, or lead to the formation of photochemical
oxidants (smog).

Proposed Facilities

The proposed new process facilities, new auxiliary facilities, and modifications to existing
facilities are listed in Table S-1. The proposed facilities and modifications are designed for
specific process streams at the Benicia Refinery that require additional treatment to allow
Exxon to produce a marketable slate of refinery products that meet the reformulated fuels
requirements. The facilities and modifications are for the following refining purposes:
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TABLE S-1

CLEAN FUELS PROPOSED NEW AND MODIFIED FACILITIES |

New Process Facilities New Auxiliary Facilities Modified Facilities
1. Heartcut Tower 1.  Aqueous Ammonia 1. Hydrocracker Unit
Storage for NOx
Control
2. Heartcut Saturation 2. Hot Oil System 2. Hydrogen Plant
Unit
3. Catalytic Reformer 3. Three hydrocarbon 3. HCN Hydrotreater
T90 Tower tanks
4. Catalytic Naphtha T90 , 4. Virgin Light Ends
Tower
5. Light Catalytic 5. Alkylation Unit

Naphtha Hydrofiner
6. C,/C, Splitter

Source: Exxon 1993b.
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+ The new heartcut tower is a fractionation unit that would be used to separate the
refinery’s light hydrocrackate and reformate streams into three products: a pentane
and hexane stream, a "heartcut" stream, and a "bottom" stream.

« The heartcut stream would be processed in the new heartcut saturation unit, to
reduce the benzene content of the gasoline produced by the refinery.

« The pentane and hexane stream would be processed in a new CJ/Cg splitter unit
to separate these hydrocarbons into two streams. The hexane would be added back
into the gasoline produced by the refinery. The pentane would be used as a
refinery fuel or sold as an industrial fuel. The removal of pentane from the
gasoline produced by the refinery is necessary to meet the reformulated fuels
requirement for a lower vapor pressure.

» The reformulated fuels specify a lower boiling point for gasoline blending stock.
The "bottoms" stream from the new heartcut tower would be processed in new T90
towers which are designed to remove the heaviest hydrocarbons for further
processing to reduce the boiling point.

» The reformulated fuel requirement of lower gasoline sulfur and olefin content
would be met by processing the refinery’s light naphtha stream through a new light
catalytic naphtha hydrofiner which is designed to remove these two compounds.

Other proposed project facilities include storage tanks for aqueous ammonia and
hydrocarbons, and a new hot oil system to produce heat for project process units. Project
modifications in the refinery include an increase in the rate of firing of the existing hydrogen
units and modifications of the hydrogen plant reformer furnaces for nitrogen oxide pollutant
control, a new hydrogen compressor, expansion of the condenser unit in the existing
hydrocracker, and replacement of catalyst in the heavy cat naphtha hydrofiner.

Air Emissions and Proposed Controls

New and modified process equipment installed would use Best Available Control Technology
(BACT). Other air quality regulations and requirements stipulate emission controls for
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storage vessels, inspection and maintenance for valves and connectors, New Source
Performance Standards, and other emission controls or performance standards. Sulfur dioxide
would be controlled through treatment of the refinery fuel gases and a sulfur recovery plant.
Nitrogen oxide controls include low nitrogen bumers and thermal De-NO, technology.
Particulate emissions would be controlled through use of natural gas and treated refinery gas
for the refinery’s furnaces. Fugitive emissions would be controlled at the source (e.g., valves,
flanges, etc.) and an inspection and maintenance program would be applied to all new
facilities. All emissions of criteria pollutants that exceed the applicable standards established
by the Bay Area Air Quality Mariagement District would be offset by reductions at the
refinery or through the emission offset banking program.

Utilities

The Clean Fuels project will increase the use of electricity at the refinery, which can be
supplied by Pacific Gas & Electric through their existing transmission system. Exxon has
proposed new electrical distribution and substation equipment to service the proposed and
modified facilities.

The project will require an estimated 312,500 gallons per day of additional water from the
City of Benicia. The refinery currently receives approximately 5 million gallons per day, and
has an allocation of up to 11 million gallons per day by contract with the City. No
modifications are required to the physical water supply system to meet the needs of the
project.

Wastewater, Solid Waste, and Materials Shipments

The project will generate additional wastewater from cooling water systems, a new sour water
stripper, and condensate from new compressors. The collective wastewater streams will
increase flows to the refinery's existing wastewater treatment plant by 56 gallons per minute,
which is about a 4 percent increase in total wastewater effluent.

An additional 373,000 pounds per year of solid waste will also result from the Clean Fuels

project, which would represent about 0.4 percent of the refinery’s total solid waste generation.
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All of this waste represents spent catalyst which is recycled off-site, and sludge, which is
returned to the refinery’s coker unit for further refining.

The need for additional raw materials for the Clean Fuels process units will ‘increase
deliveries to the refinery by approximately 100 to 150 shipments per year. The proposed
change to using anhydrous ammonia, however, will eliminate approximately 150 shipments.

Construction and Operation

Exxon proposes to construct the Clean Fuels facilities over an approximately 2-year time
period, from early 1994 through 1995. An average of approximately 300 to 500 workers will
be involved in the construction, with an estimated peak workforce of about 900 workers.
Project operation is planned to begin in 1996, and would require an additional 15 to 30
permanent workers.

SUMMARY OF IMPACTS AND MITIGATION MEASURES

A summary of impacts and mitigation measure is provided in Table S-2. Impacts and

mitigation measures are briefly summarized below.
Land Use

The Clean Fuels project is consistent with all adopted plans and land use policies, including
the City of Benicia General Plan, City of Benicia Zoning Ordinance, Solano County General
Plan, and the Suisun Marsh Local Protection Program. The proposed project would not
impact other existing and future land uses.

Air Quality

Emissions of criteria air pollutants such as (e.g. nitrogen oxide, sulphur dioxide, carbon
monoxide, volatile organic compounds, and particulates) and air toxics would be controlled
and reduced by Best Available Control Technology (BACT) as determined by the Bay Area
Air Quality Management District (BAAQMD). Concentrations of criteria pollutants emitted
from the project equipment and tanks are not expected to exceed federal and state established
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TABLE S-2

POTENTIAL IMPACTS OF THE EXXON CLEAN FUELS PROJECT AND MITIGATION MEASURES
(Page 1 of 13)

Significance of Impact Significance Following
Potential Impact Prior to Mitigation® Recommended Mitigation Mitigation® Residual/Secondary Impact
LAND USE
1. The project would not conflict with any adopted NS None - -
plans and policies.
2. The project would not affect existing and future land NS None - -
uses.
AIR QUALITY
v 1. Project construction activities would result in NO, S Emissions would be reduced through contract S Short-term increases in nitrogen
& and PM,, emissions that would cause a short-term specifications and normal construction practices oxides and particulate matter.
impact on air quality. that would be included in the contract.
2. The propused project would result in a decrease of NS None - -
refinery emissions of NO,, and would reduce these
emissions on the local level.
3. Operation of the proposed project would result in a NS None -- -
potential increase in flaring. The flare is designed
to handle pollutant emissions during upset
conditions.
4. Emissions from project equipment and tanks would NS None : - -
result in local ambient concentrations of SO,, PM,,.
and CO.
S. Pr()_iect-reiated employee vehicles would increase NS None - -
emissions of NO,. SO,. VOCs and PM,,.
6. Project-related employee trips would increase CO NS None - --
concentrations on roads in Benicia.
*NS = Not Significant PS = Potentially Significant S = Significant
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TABLE S-2

POTENTIAL IMPACTS OF THE EXXON CLEAN FUELS PROJECT AND MITIGATION MEASURES

(Page 2 of 13)

Potential Impact

Significance of Impact
Prior to Mitigation®

Recommended Mitigation

Significance Following
Mitigation®

Residual/Secondary Impact

P
~ 10,

The proposed project would result in a net decrease
of criteria pollutants that cause regional air quality
impacts.

Normal operation of the project would not result in
off-site ground level concentrations of odorous
compounds that exceed odor thresholds.

Project emissions of NO, would not have a
cumulative impact on air quality.

Project emissions of CO, PM,. and SO, would have
a cumulative impact on local air quality.

HEALTH RISK

1.

An increase of 1.76 in a million in the incidence of
cancer in the surrounding population would result
from long-term exposure to chemicals emitted to the
atmosphere from the proposed project.

An incidence of chronic, non-cancer health effects in
the surrounding population, resulting from long-term
exposure to project-emitted chemicais, would be
well below the hazard index criterion of 1.0.

Acute non-cancer health effects in the surrounding
population would increase slightly from combustion
sources as a result of short-term exposure to
chemicals emitted into the atmosphere from the
proposed project.

*NS = Not Significant PS = Potentially Significant
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NS

NS

NS

NS

NS

NS

S = Significant

None

None

None

None

None

None

None
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TABLE S-2

POTENTIAL IMPACTS OF THE EXXON CLEAN FUELS PROJECT AND MITIGATION MEASURES
(Page 3 of 13)

Significance of Impact Significance Following
Potential Impact Prior to Mitigation* Recommended Mitigation Mitigation® Residual/Secondary Impact

PUBLIC SAFETY

1. The proposed project includes equipment and NS None - --
operations that could have public risks related to
fires, explosions, or release of hydrogen sulfide or
sulphur dioxide. The probability and consequences
of these risks would be less than significant.

2. The proposed project would reduce risk of public NS None - -
safety impacts associated with use of ammonia at
the Benicia Refinery.

3. The proposed project would have a cumulative NS None - -
impact on potential rail car incidents in the San
Francisco Bay Area.

NOISE

1. Operating equipment for the proposed project would NS None : - -
result in a minor increase in community noise levels.

2. Traffic generated by operation of the project would NS None - -
not result in increased noise levels.

3. Construction traffic is calculated to generate less NS None - -
than a 3 dBA increase in traffic noise along East
Second Street.

4. Construction of processing units and other NS Operate all construction equipment with properly NS --
equipment would generate noise that would be fitted and well-maintained muffler.
audible but would not exceed significance criteria.

*NS = Not Significant PS = Potentially Significant S = Significant
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TABLE S-2

POTENTIAL IMPACTS OF THE EXXON CLEAN FUELS PROJECT AND MITIGATION MEASURES
(Page 4 of 13)

Significance of Impact Significance Following
Potential Impact Prior to Mitigation® Recommended Mitigation Mitigation® Residual/Secondary Impact

5. Project, in combination with other proposed PS All new equipment should meet 85 dBA worker NS -
industrial projects, would result in a potentially : noise exposure limit.
significant cumulative noise impact at sensitive
receptors.

6. Cumulative traffic noise impacts upon sensitive NS None ‘ -- -
receptors in the area would not be significant.

SURFACE WATER HYDROLOGY AND QUALITY

1. Increased storm water runoff would result from the NS None - -
increase in the amount of paved surface of the Clean
Fuels project.

2. The Clean Fuels project would result in an increase NS None - --
of 0.04 Ib/day of selenium discharged.

3. The Clean Fuels process equipment would result in NS None -- -
a minor increase in nitrogen and organic pollutant
loads to the refinery’s waste water treatment plant.
The plant is capable of processing these increased
pollutant loads.

4. The Clean Fuels project would increase the total NS None - -
quantity of metals in the waste water discharge, but
this increase is well below the refinery’s effluent
discharge limits.

*NS = Not Significant PS = Potentially Significant S = Significant
Q:\93\14987.1(93C0336A) M0902931433



01-S

TABLE S-2

POTENTIAL IMPACTS OF THE EXXON CLEAN FUELS PROJECT AND MITIGATION MEASURES

(Page 5 of 13)

Potential Impact

Significance of Impact
Prior to Mitigation®

Recommended Mitigation

Significance Following
Mitigation®

Residual/Secondary Impact

GROUNDWATER AND HAZARDOUS MATERIALS CONTAMINATION

1.

Excavation and construction of the Clean Fuels
project would not measurably impact groundwater
quality, flow, or direction.

Construction and operation of the project would
have a low potential to impact groundwater quality.

Contaminated soils are present at project site.
Contamination is below threshold levels for
remediation. and removal of contaminated soils due
to construction of proposed facilities would be

subject to further investigation and proper disposal. -

There would be no effect on groundwater
remediation activities due to construction.

The proposed Clean Fuels project and other projects
planned at the refinery would have no adverse
individual or cumulative impacts to groundwater
resources. Other projects in the regional area are
too distant to contribute to any impacts to
groundwater in the Benicia area.

GEOLOGY AND SEISMICITY

1.

Seismically-induced ground shaking is not expected
to substantially impact project equipment.

*NS = Not Significant PS = Potentially Significant
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NS

NS

NS

S = Significant

None

None

None

None

None

Design all facilities to meet all applicable codes
and specific geotechnical conditions at site.

NS
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TABLE S-2

POTENTIAL IMPACTS OF THE EXXON CLEAN FUELS PROJECT AND MITIGATION MEASURES
(Page 6 of 13)

Potential Impact

Significance of Impact
Prior to Mitigation®

Recommended Mitigation

Significance Following
Mitigation®

Residual/Secondary Impact

2. Project facilities would not be significantly impacted
by adverse site or foundation conditions.

3. There are no unique or valuable geologic resources
that could be affected by the project.

4. Changes in runoff resulting from the proposed
project are not expected to significantly increase
erosion potential.

5. The project would not contribute to any significant
cumulative geologic or seismic impacts.

TRAFFIC

1. Construction workers will travel to and from the
Benicia Refinery on local freeways, including the
Benicia-Martinez Bridge, but these additional
vehicles will be traveling in the off-peak direction.

2. Project traffic at three I-780/East Second Street
offramps will change by one level of service. but
will not decline below level of service (LOS) E. At
all eight ramp junctions of the 1-780/Bayshore Road
and 1-780/ndustrial Way interchanges, no junction
would degrade helow 1.LOS D. LOS E is the
minimum acceptable operating conditions in
accordance with Solano County's CMP criteria.

*NS = Not Significant PS = Potentially Significant
Q:\93\14987.1(93C0336A NG
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NS

NS

NS

NS

NS

S = Significant

Appropriate engineering design would minimize

impacts.

None

None

None

None

None

NS
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TABLE S-2

POTENTIAL IMPACTS OF THE EXXON CLEAN FUELS PROJECT AND MITIGATION MEASURES

(Page 7 of 13)

Significance of Impact Significance Following
Potential Impact Prior to Mitigation® Recommended Mitigation Mitigation® Residual/Secondary Impact
3. With the addition of project construction traffic, the S Exxon shall coordinate the construction process, NS -

westbound ramp merge from East Second Street to
1-780 will change from LOS E to LOS F.

Z1-S

4. Traffic would increase at nine local intersections
during construction. six of which would continue to
function at acceptable levels of service, and three of
which would degrade temporarily to LOS D.

5. With project construction traffic, the intersection at
East Second/I-780 eastbound ramps would operate at
1LOS F during the P.M. peak hour.

*NS = Not Significant PS = Potentially Significant

Q:\93\14987. 1(93C0336A N7

including biweckly employment and truck
activity projections to the cily traffic engineer, to
achieve a LOS of E.

Projected traffic levels should be reduced by
some or all of the following measures:

« Stagger work hours to reduce traffic volumes
during the peak daily periods.

e Provide traffic control personnel at the
affected intersection during the peak hours.

+ Provide temporary traffic control measures
including signals, signing, striping, etc.

« Use alternative Exxon access points to
disperse pruject traffic.

NS None -- --

S Same as for Impact No. 3 above. NS -

S = Significant
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POTENTIAL IMPACTS OF THE EXXON CLEAN FUELS PROJECT AND MITIGATION MEASURES

TABLE S-2

(Page 8 of 13)

Potential Impact

Significance of Impact
Prior to Mitigation®

Recommended Mitigation

Significance Following

Residual/Secondary Impact

6. With project construction traffic. the intersection of
East Second/1-780 westbound ramps would change
from LOS D to E during A.M. peak hour and
continue to function at LOS F during P.M. peak
hour.

7. With project construction traffic, the intersection at
East Second/Corporation Yard - Exxon Gate 8
would operate at LOS E during A.M. peak hour and
LOS F during PM. peak hour.

*NS = Not Significant PS = Potentially Significant

Q:\YNI4987.1(93COI36A )W

S = Significant

If City of Benicia does not install planned signal
(as for Impact No. 3), the same mitigation
should be used as for Impact No. 3 above.

The corporation yard driveway should be
widened to allow one inbound and one outbound
lane plus a two-way left-turn lane. This center
lane could be controlled to allow two inbound
lanes during the A.M. peak hour and two
outhound lanes during the P.M. peak hour.

Exxon’s Gate 8 should be opened by 7 A M. to
reduce queuing by inbound construction
employees.

To maintain LOS E conditions for the outbound
driveway traffic at Gate 8, Exxon traffic would
need to be limited to 25% of the levels
described for the project. The mitigation
measures specified in Mitigation Measure No. 3
should be applied. as necessary, as well as
limiting outbound P.M. peak hour traffic at
Gate 8 to right-turn only.
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TABLE S-2

POTENTIAL IMPACTS OF THE EXXON CLEAN FUELS PROJECT AND MITIGATION MEASURES

(Page 9 of 13)

Potential Impact

Significance of Impacl
Prior to Mitigation®

Recommended Mitigation

Significance Following
Mitigation®

Residual/Secondary Impact

vi-S

8.

An increase in project construction traffic along Park
Road would increase the potential for train-related
accidents at Southern Pacific's at-grade railroad
crossing 130,

The delivery of construction material to/from the
site could impact residential areas along East Second
Street as well as add to the pedestrian and vehicle
delays in the area.

. Exxon has committed to minimizing the construction

activities for the Clean Fuels project during a
planned refinery maintenance turnaround. This
commitment would avoid cumulative construction
impacts.

. Traffic related to operation of the Clean Fuels

project would not measurably change future traffic
operations: there would be no long-term traffic
impacts.

*NS = Not Significant

PS = Potentially Significant
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PS

NS

NS

S = Significant

Prior to project initiation, Exxon should
coordinate with City of Benicia. Caltrans,
Southern Pacific. and PUC regarding installation
of warning lights in aulomatic crossing gates.

In the event that the railroad crossing is not in
place, Exxon should use flaggers at the crossing
during working hours to stop traffic when trains
approach the crossing.

Truck deliveries to the project site should use
1-680. exit at Industrial Way and enter the
refinery via Exxon Gate 4.

None

None

NS

NS
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TABLE S-2

POTENTIAL IMPACTS OF THE EXXON CLEAN FUELS PROJECT AND MITIGATION MEASURES

(Page 10 of 13)

Potential Impact

Significance of Impact
Prior to Mitigation®

Recommended Mitigation

Significance Following
Mitigation®

Residual/Secondary Impact

SOCIOECONOMICS

1.

Construction of the project would. on average, result
in 500 construction jobs for 2 years, and 880 jobs at
its peak for six months in 1995.

With adequate labor available within commuting
distance of the pruject site, the project would not
cause a significant impact of non-local population or
create a demand for housing.

Project operation would increase permanent
employment at the refinery by 30 jobs. There
would be no impact on population and housing in
Benicia.

The project, along with other proposed/planned
projects, would create a total of about 10,000
construction jobs over a period of 2 years in 1994-
1996. This magnitude of workforce is available and
this would constitute a beneficial effect given the
recent unemployment levels in the Bay Area.

PUBLIC SERVICES AND UTILITIES

1.

The project would not impact the ability of
emergency services to respond to an accident at the
refinery. either for the proposed project or existing
operations.

*NS = Not Significant PS = Potentially Significant
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NS

NS

NS

NS

S = Significant

None

None

None

None

None

M0902931433



91-S

TABLE S-2

POTENTIAL IMPACTS OF THE EXXON CLEAN FUELS PROJECT AND MITIGATION MEASURES
(Page 11 of 13)

Significance of linpact Significance Following
Potential Impact Prior to Mitigation® Recommended Mitigation Mitigation® Residual/Secondary Impact

2. The project would require additional water for NS None - --
process and cooling equipment. The increase in
water use is within the refinery’s allocated water
supply.

3. The project will result in a negligible increase in NS None - -
domestic waste water sent Lo the City's treatment
plant.

4. The project would increase the quantity of electricity
used at the refinery. The required electricity can be
supplied by PG&E to the refinery, and Exxon has
proposed substation modifications to distribute
power to the proposed new equipment.

5. The project would generate additional solid waste, NS None . - -
which could be recycled within the refinery and by
outside vendors, thus avoiding sending additional
waste to landfills.

VISUAL RESOURCES

1. The Clean Fuels project would add new equipment NS To ensure views do not contrast with existing -- --
and facilities to the industrial portion of the facility. refinery views, new equipment and facilities
This change would not substantially alter the visual should be painted non-reflective colors using the
contrast or character of the setling. existing yellow-gold and forest green color
scheme.

*NS = Not Significant PS = Potentially Significant S = Significant
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TABLE S-2

POTENTIAL IMPACTS OF THE EXXON CLEAN FUELS PROJECT AND MITIGATION MEASURES

(Page 12 of 13)

Significance of Impact

Significance Following

Potential Impact Prior to Mitigation® Recommended Mitigation Mitigation® Residual/Secondary Impact
2. Lighting for the Clean Fuels project would expand NS Direct light downward and shield where NS -
existing light and glare. The refinery is already appropriate. Paint lamps with non-reflective
illuminated. and the Clean Fuels project would not paint.
substantially change existing light and glare
conditions.
3. Construction of fabrication and storage areas NS Native plant border along west edge of laydown/ - --
associated with the Clean Fuels project and other fabrication arca.
refinery projects could potentially impact views of
the refinery by encroaching upon the grassland
buffer between residents and the refinery.
4. New facilities would expand the industrial NS None - -
appearance of the overall complex. This change
would not substantially impact visual resources.
CULTURAL RESOURCES
1. There is an unknown but low potential for buried PS Construction activities that uncover buried NS None
resources to be encountered during project resources will be stopped and the resources
excavation. grading. or uther subsurface construction investigated, and properly inventoried.
activities.
BIOILOGICAL RESOURCES
1. Construction of the fabrication/laydown area PS Stake or fence a 20-foot setback from NS None

associated with the Clean Fuels project could
potentially degrade biological resources.

*NS = Not Significant

PS = Potentially Significant
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S = Significant

the drainage to sufficiently prevent construction
within the creek. Plant native plant border along
west edge of fubrication/laydown area.
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TABLE S-2

POTENTIAL IMPACTS OF THE EXXON CLEAN FUELS PROJECT AND MITIGATION MEASURES
(Page 13 of 13)

Significance of Impact Significance Following
Potential Impact Prior to Mitigation® Recommended Mitigation Mitigation® Residual/Secondary Impact
2. The estimated chemical exposure to target NS None - --
ecosystem species is well below the "no observed
effect level.”
ENERGY
1. Operation of the project would increase the rate of NS None -
electricity consumption.
2. Clean Fuels and other related projects will not have NS None - -
a net cumulative impact on electrical demand.
GROWTH INDUCEMENT
1. No Impacts - - - -
*NS = Not Significant PS = Potentially Significant S = Significant
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air quality standards. The total project emissions, when considering on-site emission
reductions and additional offsets, would result in a net regional decrease in emissions.

Operation of the project would result in a net decrease in NO, emissions and emissions of
SO,, PM,,, and CO will not exceed state or federal standards. The project will therefore not
have significant impacts on local air quality. ’

Project construction activities would result in relatively high NOx and PM,, emissions. This
was judged to be a significant short-term impact. The construction-related emissions would
be minimized by requiring contractors to use BACT to the extent feasible on construction

equipment.
Public Health Risk

Cancer and non-cancer health effects attributed to the existing Benicia Refinery and the
proposed Clean Fuels project were based on a health risk assessment conducted in accordance
with guidelines established by the BAAQMD for implementation of AB2588. The maximum
cancer risk (i.e., risk to the maximally exposed individual) for the surrounding population
would be 1.76 in 1 million, which is well below the guideline of 10 in 1 million, established
by the BAAQMD for this type of risk. The proposed project would not result in significant
increases in the incidence of acute or chronic non-cancer health effects.

Public Safety

Refining crude oil involves working with flammable materials under heat and pressure. This
type of operation creates inherent hazards for fire and explosion. Most of the fire and
explosion hazards with a refinery involve process equipment. Statistics show that at an
“average" refinery, the probability of an accident causing major offsite damage is 1 chance
in 500 years, and the chance of causing offsite injury is approximately 1 in 6000 years. The
Benicia Refinery is one of the newest refineries in the United States and the chances of a
major accident are expected to be less than average. Risk to the public was calculated based
upon two factors: 1) the likelihood of an accident to occur, and 2) the severity of the
consequences of an accident. Several different accident scenarios were evaluated to
determine the probability of occurrence and the severity of the likely consequences of the
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accident. Accident scenarios included fires in various process areas and accidents and fires
occurring during rail car loading and transport. Consequence scenarios included various types _
of vapor cloud explosions, thermal radiation from pool fires, rail car explosions, and releases
of toxic chemicals such as hydrogen sulfide and sulphur dioxide. The calculated probabilities
of all of the accident scenarios was less than 1 chance in 500 years and are not considered
significant. '

Under the proposed project, Exxon would limit its use of anhydrous ammonia at the refinery
and meet most of its ammonia requirements with aqueous ammonia. Anhydrous ammonia
is 100 percent ammonia that is a gas at atmospheric temperatures. The aqueous ammonia that
would be used contains only 29 percent ammonia. Accidental release of anhydrous ammonia
could result in a concentrated plume of ammonia released to the atmosphere, while a release
of aqueous ammonia would pool and could be cleaned up before it evaporated. The proposed
project therefore reduces the public risk associated the use of ammonia at the Benicia
Refinery.

Noise

The major contributors of noise in the vicinity of the refinery include the refinery operations
and vehicular traffic on East Second Street. Noise sensitive land uses do not immediately
adjoin the Benicia Refinery complex. Noise measurement conducted near the refinery and
noise modelling indicate that operation of the Clean Fuels project would not increase noise
levels above current levels. Traffic generated by construction and operation of the project
would not increase noise levels more than 3 dBA and levels will be within the acceptable
criteria established by the City of Benicia.

Noise generated by construction of the Clean Fuels project coincident with the refinery
maintenance activities could cause a significant short-term increase in traffic related noise.
This could be mitigated by scheduling major maintenance activities prior to construct of the
Clean Fuels project or minimizing Clean Fuels project construction during the maintenance
period.
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Surface Water Hydrology and Quality

The proposed project will result in a slightly greater amount of storm water runoff due to a
small increase in the amount of impermeable surface within the refinery. The refinery’s
current storm water drainage and storage facilities, which route runoff to the on-site
wastewater treatment plant, have sufficient capacity to convey and retain the additional runoff
prior to treatment and discharge to San Francisco Bay.

The Clean Fuels project would increase the refinery’s treated wastewater discharge to San
Francisco Bay by approximately 80,000 gallons per day. The proposed project would slightly
increase concentrations and mass loadings of selenium, heavy metals, and nitrogen and
organic pollutants discharged to the bay. These concentrations and mass loading will remain
below current and proposed future discharge limitations for the refinery established by the
Regional Water Quality Control Board (RWQCB). Consequently, the project would not have

a significant impact on water quality.
Groundwater and Hazardous Materials Contamination

Because of the small surface area of the proposed project, groundwater recharge would not
be significantly impacted by the increased impervious surfaces added by the project. The
depth to groundwater in the project area ranges from 15 to 35 feet. This is sufficient to allow
remedial activities before any spilled material reaches and contaminates the groundwater. The
area containing the new hydrocarbon storage tanks would be designed for secondary
containment in the event of accidental release and would be underlain by a liner and leak
detection system to prevent spills from infiltrating the ground. No significant impacts to
groundwater are expected.

Geology and Seismicity
The refinery property, like the entire Bay Area, can be expected to undergo strong ground
motion as a result of major earthquakes on the several faults in the region including the San

Andreas. In addition, expansive soils in the area can cause damage to foundations, pavements
and slabs. Impacts to the refinery due to ground shaking or expansive soils are not judged
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to be significant as facilities would be designed based upon specific geotechnical conditions
at the site and would meet all applicable codes and building standards.

Traffic

Traffic associated with construction of the Clean Fuels project would not cause a significant
impact to travel on local freeways, however, traffic during the construction period would
cause significant congestion during peak AM and PM commute hours at several freeway (I-
680 and 1-780) ramps and intersections in the vicinity of the refinery. Most of these impacts
can be minimized through mitigation measures to reduce traffic levels at the affected
intersections or traffic control measures. Project-related construction traffic would
significantly impact the intersection at East Second Street and the Corporation Yard/Exxon
Gate 8 access road. These impacts can be mitigated to levels of insignificance by mitigation
measures to improve traffic flow at Exxon Gate 8 and traffic control measures.

Operation of the Clean Fuels project will not result in any significant traffic impacts.

Socioeconomics

Construction of the Clean Fuels project would, on average, result in 500 construction jobs for
two years, and 880 jobs during the peak period of construction in 1995. The project’s
requirements for a construction labor force could be adequately meet by local construction
workers. Operation of the proposed project would create 30 new jobs.

Public Services and Utilities

No significant impacts to public services and utilities would occur due to the proposed
project. The refinery has existing fire fighting capabilities, including trained fire fighters and
equipment. There is an existing mutual aid agreement with the City and systems in place in
the event of an emergency. Additional fire suppression facilities will be added for the new
process equipment. Additional water will be required but total water use would not exceed
the refinery’s current water allocation. Increased electrical use can be adequately provided
for by the Pacific Gas and Electric Company, and electrical distribution equipment will be
added to the refinery by Exxon.
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Visual Resources

The Clean Fuels project would not be visible from the Benicia-Martinez Bridge, Benicia’s |
northeast gateway on I-680 near Lake Herman road; however, it may be visible from portions
of the Hillcrest neighborhood near St. Dominic’s cemetery to the eastern edge of the South
Hampton Estates. From the residential areas to the east of the refinery, views are restricted
to the first tier of homes because topography and other homes create a visual screening.
Because the Clean Fuels project equipment will be located near other equipment within the
refinery’s main process block, the new facilities will not significantly alter the visual contrast,
texture, or character of the existing view. Visual impacts for the project are not considered
significant but will be minimized by painting the new process equipment in the same yellow-
gold and forest green color scheme as other refinery equipment.

Cultural Resources

No cultural resources have been identified at the project site, although it is possible that
historic activities or natural deposition of soils may have obscured evidence of them. There
is therefore an unknown, but low potential for cultural resources to be encountered during
project excavation, grading or other subsurface construction activities. This impact is
considered potentially significant. If construction activities uncover buried resources,
construction would be stopped so the resources could be investigated and properly
inventoried.

Biological Resources

Most of the proposed project site is highly disturbed and consists of paved or graveled areas
which do not support vegetation or wildlife habitat. Construction of one fabrication/laydown
area, is located near a small drainage which has wetland characteristics. Construction
activities could indirectly impact this area. Impacts would be avoided by maintaining a
staked or fenced setback at least 20 feet from the drainage. The ground would be sloped or
bermed to eliminate runoff from the construction area from entering the drainage.
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Energy

The project will not require any significant new quantities of natural gas. Most process
equipment will be fired by refinery gases. As discussed under Public Services and Utilities,
increased electrical consumption would be adequately supplied by PG&E and no significant
energy impacts are expected. '

Growth Inducement

The proposed project would create the need for a construction work force of several hundred.
It is expected that the majority of these workers would be local. Indirect employment
triggered by the construction of the project is not anticipated to lead to an influx of non-local
workers since these positions may be filled with unemployed or underemployed persons in
_ the region. The proposed modifications will not result in the increased output of gasoline or
other products. As a result, no new refinery-related industries are likely to be attracted to the
region. The project would therefore have no growth inducing effects.

Cumulative Impacts
The Clean Fuels project was evaluated for each of the topic areas discussed above to

determine potential cumulative impacts with other related and cumulative projects. The
analysis determined that there would not be cumulative significant impacts.
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1.0
INTRODUCTION

1.1 PURPOSE OF REPORT

This document is a Draft Environmental Impact Report (EIR) on the proposed Exxon Clean
Fuels project at the Benicia Refinery. This EIR was prepared pursuant to the California
Environmental Quality Act (CEQA) of 1970, as amended and in accordance with State and
City of Benicia implementing guidelines, by providing full public disclosure of the proposed
project’s potential environmental effects. This EIR is an informational document that enables
the general public and decision-makers to evaluate the potential significant effects of the
proposed project. The EIR, in itself, does not determine whether a project will be approved,
but aids in the local planning and decision-making process.

1.2 REPORT ORGANIZATION
This EIR is organized into the following major sections:

* Project Description describes the location and nature of the proposed Clean Fuels

project.

* Other Related Projects identifies other ongoing or proposed projects at the
Benicia Refinery and other related projects proposed in the region.

¢ Environmental Setting, Impacts, and Mitigation describes the existing
environment at and near the project site, potential impacts of the project,

cumulative impacts of this and related projects, and mitigation measures.

* Alternatives identifies and discusses alternatives considered in the development of
Exxon Clean Fuels project and other project alternatives.

* References Cited lists the documents and sources used in preparing the EIR.
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» List of Preparers, and Organizations and Individuals Consulted identifies the
individuals who prepared the EIR and those who were consulted during its
preparation.

* Glossary provides a list of terms and acronyms used in the EIR.
* Appendices include the following information:

A. Notice of Preparation and Initial Study
B. Responses to the Notice of Preparation and Initial Study

Technical documents prepared as part of the environmental analysis include the following:
» Risk of Upset Review, by ENSR Consulting and Engineering

» Public Health Impacts of Air Emissions from the Exxon Clean Fuels Project,
ENSR Consuilting and Engineering

These technical documents are available for review at the City of Benicia Planning
Department during normal business hours, 8:30 A.M. - 5:00 P.M., Monday through Friday.

1.3 SUMMARY OF THE PROPOSED PROJECT

Exxon Company, U.S.A. (Exxon) owns and operates a petroleum refinery in the City of
Benicia, California (Figure 1-1). The refinery imports crude oil and other petroleum
feedstocks to produce a number of fuel products such as liquid petroleum gases, gasoline,
diesel fuel, and jet fuel. In response to recent federal and state regulations that set new
standards for the composition of fuels, particularly gasoline, Exxon has proposed
modifications to their Benicia Refinery. These modifications consist of additional processing
facilities that will enable the refinery to manufacture gasoline that meets the new regulatory
standards for cleaner burning fuels, and thus the project is referred to as the Exxon Clean
Fuels project. The specifications for reformulated fuels are designed to reduce the emissions
of criteria and toxic pollutants from motor vehicle exhaust by restricting the amount of
components such as sulfur, olefins, benzene, and aromatics in motor gasoline.
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1.4 REQUIRED PERMITS
1.4.1 City of Benicia

The Benicia Refinery is an industrial use within the City of Benicia. The refinery was
established prior to the enactment of the City’s requirement that all refineries’ have an
approved Use Permit. The City’s current zoning ordinance stipulates that:

* A Use Permit is required for oil and gas refining.

* A Use Permit is required for the alteration or expansion of a pre-existing use that
was established prior to the requirement of a Use Permit.

* A Use Permit is required for any project that requires a hazardous chemicals permit
from the Benicia Fire Department.

A City Grading Permit will be required for site preparation. A use permit for outdoor storage
may also be required if an offsite storage yard for construction materials is determined to be
needed.

The Clean Fuels project is considered an alteration of a pre-existing refinery use that would
also involve hazardous chemicals requiring a Fire Department permit. Therefore, a Use
Permit must be approved by Benicia’s Planning Commission to allow Exxon to construct and
operate the project. Exxon has applied for a Use Permit, and the City’s decision to approve
or deny this application must be made in accordance with the provisions of CEQA. These
provisions require that the City consider the potential significant environmental impacts of
a project prior to determining whether to grant or deny the request for a Use Permit and other
permits related to the project.

14.2 Other Required Permits and Review

The project would require the following permit:
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* Bay Area Air Quality Management District (BAAQMD) - Authority to Construct
and Permit to Operate. An application has been filed with BAAQMD, and the
BAAQMD is expected to make a decision on this permit shortly after the EIR has
been certified. '

Other required review would include:

e (California Regional Water Quality Control Board (San Francisco Bay Region):
Review of existing National Pollutant Discharge Elimination System (NPDES)
Permit and issuance of General Construction Activity Stormwater Permit. An
application (Notice of Intent) is expected to be filed by Exxon in late 1993.

e Solano County: Revision of Risk Management and Prevention Plan (RMPP).
Revisions to the RMPP, if required, would be made in 1995.

1.5 LEAD AND RESPONSIBLE AGENCIES

The City of Benicia is the designated lead agency for CEQA review and for this EIR. As
the lead agency, the City has the principal responsibility for review and approval of the
proposed project. Distinct from the lead agency are responsible agencies, i.e., other public
agencies that have discretionary approval over the project. Responsible agencies for this
project include the BAAQMD and the Regional Water Quality Control Board.

1.6 DECISION TO PREPARE AN EIR

The CEQA review process was initiated when Exxon submitted a Use Permit application to
the City of Benicia in January 1993. The City determined that a focused EIR must be
prepared and issued a Notice of Preparation (NOP) of an EIR and an Initial Study of
Environmental Impacts on May 21, 1993. The NOP announced the City’s receipt of Exxon’s
application, the City’s intent to prepare an EIR, and a request for comments that should be
considered during the preparation of the EIR.

The Initial Study (Appendix A) set forth the preliminary discussion of potential environmental
impacts that could occur with project implementation, in order to focus the EIR analysis.
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Two public agencies responded to the NOP and their comments are included in Appendix B.
The City also held a public scoping meeting on June 3, 1993 to receive comments on the
project and the EIR process. No substantive comments were received at the scoping meeting.

1.7 SCOPE OF THE EIR

The Initial Study determined those environmental areas which could involve significant
impacts from the project, or where substantial concerns have been raised by the public.
Areas identified as having potentially significant impacts due to the proposed Clean Fuels
project are analyzed further in this Draft EIR. They include the 17 study areas presented in
Chapter 4.0 of this report.

1.8 EIR REVIEW PROCESS

The Draft EIR was circulated for a 45-day public review period beginning on September 3,
1993. The public and agency review for the Draft EIR will run from September 3, 1993 to
October 18, 1993, during which comments and information can be submitted to the City of
Benicia. Readers may submit written comments to:

Ms. Kitty Hammer, Senior Planner
Benicia Planning Department

250 East L Street

Benicia, California 94510

A public hearing on the Draft EIR will be held during the review period. All written and oral
comments concerning project-related impacts will be included and addressed in a Final EIR.
A public hearing will also be held on the Final EIR, during which public testimony and
comments may be made regarding the contents and conclusions of the document.

The Final EIR must be certified as adequately complying with CEQA before the City can
approve the project. The City will use the EIR in considering the Use Permit; to support any
necessary findings regarding the impacts and mitigation for the project; to determine if
adoption of a statement of overriding considerations will be necessary in the event that there
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are significant impacts that cannot be mitigated; and to establish any mitigation monitoring
required or other conditions of approval.
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2.0
PROJECT DESCRIPTION

2.1 ORGANIZATION

This chapter of the EIR provides a detailed description of Exxon’s proposed Clean Fuels
project. It is organized into the following major subsections:

« Project Location describes the location of the Benicia Refinery, the existing major
refinery processing equipment, and the location of the proposed Clean Fuels
equipment within the refinery.

o Chemistry of Petroleum Refining provides a brief summary of fundamental
refining processes for readers unfamiliar with this industry. This discussion is
intended to provide a context for understanding why refineries operate as they do,
and how the Clean Fuels facilities would interrelate with Exxon’s existing

equipment and processes.

« Existing Refining Processes at the Benicia Refinery describes the major existing

refinery processes and equipment.

« Purpose and Objectives of the Project describes the regulatory requirements for
Clean Fuels specifications that have created a requirement for the project.

» Clean Fuels Project discusses the proposed project, including equipment additions
and modifications, utility requirements, effluent and emission controls, waste
generation and disposal, construction procedures and schedule, and workforce

requirements.
2.2 PROJECT LOCATION

Exxon owns approximately 800 acres of land within the City of Benicia, located
approximately Y2 mile north of I-780 and immediately west of I-680 (Figure 2-1). Exxon’s
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property is bisected in a north-south direction by East Second Street, and is bounded on the
north by residential development and open space, on the east by an industrial park and I-680,
on the south by industrial development, and on the west by residential development.

Within the 800-acre Exxon property, approximately 331 acres are used for the refinery. The
refinery is located on the northeast side of the property, between East Second Street and 1-680
(Figure 2-2). Within the refinery, the main block of processing equipment covers about 46
acres. The processing facilities proposed for the clean fuels project would occupy about three
acres of this main process block. The project would also add three new petroleum storage
tanks to the existing tank farms, an aqueous ammonia storage tank, and modifications to
existing refinery process and support equipment. Figure 2-3 shows the location of the Clean
Fuels project and associated facilities. '

The proposed new tanks will be located at an area that contains no existing facilities and the
hydrogen facilities will not require relocation of equipment or structures. A graded area for
project equipment fabrication will be added next to the Gate 5 parking lot. This area is also
shown on Figures 2-2 and 2-3. Other areas will be used for equipment storage and staging
within the refinery. These areas either already exist, or will be developed as part of a
separate Use Permit; these other related projects are described in Section 3.0.

2.3 CHEMISTRY OF PETROLEUM REFINING

The purpose of a petroleum refinery is to make useful products from crude oil. Regardless
of its source, all crude oil is a mixture of organic compounds consisting primarily of
hydrocarbons, inorganic salts, and water. Hydrocarbons are chemical compounds made up
of hydrogen and carbon atoms which are combined into molecules of different sizes, shapes,
and degrees of complexity. The smallest hydrocarbon molecules, containing only a few
atoms of hydrogen and carbon, are gases such as methane and propane. Somewhat larger
hydrocarbon molecules are liquids such as gasoline and diesel fuel. Very large hydrocarbon
molecules are solids such as asphalt and tar. Examples of hydrocarbon groups important to
petroleum refining are provided on Figure 2-4. Other organic compounds in crude oil can
contain sulfur, nitrogen, and metals. These elements along with the inorganic salts and water
in the crude oil are impurities removed during the refining process.
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Crude oil contains many different hydrocarbon molecules representing many potential
products such as propane, butane, gasoline, jet fuel, diesel oil, fuel oil, wax, and asphalt.

Each product can be thought of as a part of the whole crude oil. In early refineries built and |
operated prior to the 1940s, most of the process equipment was designed solely to separate
groups of hydrocarbon molecules into these different products. Much of the process
equipment in modermn refineries is still designed to separate groups of hydrocarbon molecules.

This separating process is called fractionation. To carry out the process of fractionation
(separation of hydrocarbons), the refinery takes advantage of the fact that hydrocarbons boil
at different temperatures according to the size of their molecules. For example, gasoline, with
molecules containing 6 to 10 carbon atoms, boils at temperatures between approximately
150°F and 350°F'. Smaller hydrocarbon molecules, such as methane and propane, are gases
at atmospheric temperatures and pressures, and have very low boiling points. At the other
extreme, heavy oils with large molecules have to be heated to 600° F or higher to turn them

into gases.

In the fractionation process, crude oil and other process hydrocarbon streams are first
vaporized. As this gas cools, each hydrocarbon fraction, or cut, is collected as it condenses
back into a liquid over a specific temperature range. Figure 2-5 shows a typical range of
hydrocarbon fractions, or cuts, and the boiling points the refining industry typically uses to
define these cuts.

Crude oil does not naturally contain a very large volume of high-demand fuel products such
as gasoline, diesel fuel, or jet fuel. For example, a barrel of crude oil may contain 20 percent
or less of the hydrocarbon molecules that make up gasoline. As the use of the internal
combustion engine increased, the demand for the fuels used by them drove the development
of methods to chemically rearrange hydrocarbon molecules in crude oil to produce more fuel,
particularly gasoline, from each barrel of crude.

Changing demands for fuel quality is another major factor that has driven the development
of petroleum processing methods. Gasoline quality was not an important concern to the
performance of early internal combustion engines, such as the engine of the Model T Ford.

! Water boils at 212° E
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As the demand for engine performance and reliability increased with time, performance
specifications for fuel became increasingly important. Two of the most important gasoline
performance characteristics that influence the types of hydrocarbon fuels produced at a
refinery are octane number and Reid vapor pressure.

Octane number is a system to rate a fuel’s ability to prevent "knocking" or "pinging" in an
engine. A fuel made up entirely of "iso-octane," a branched-chain hydrocarbon with 8
carbons in each molecule, has a research octane number of 100. This is the standard against
which all gasoline produced for sale is measured. Gasoline containing all straight-chain
hydrocarbons may have an octane rating as low as 40. "Heptane," a straight-chain
hydrocarbon with 7 carbons in each molecule, has an octane rating of zero. Production of
gasoline with a desired octane rating involves blending various gasoline stocks produced by
different refining processes in proportions to make the final product meet the customer’s
requirements and government regulations. For example, regular unleaded gasoline typically
has an octane rating® in the range of 87 to 89, while super unleaded gasoline generally has
a higher octane rating of about 92.

The Reid vapor pressure of fuel is important to the proper functioning of a modemn engine
over a wide range of temperatures and pressures. Reid vapor pressure is a measure of the
ability of a material to vaporize. In a combustion engine, air and vaporized fuel are drawn
into the cylinder where they are compressed by a piston and ignited with a spark plug. The
exploding gas mixture expands, pushing the piston down and providing the power that runs
the engine. When an engine is warm, it generates sufficient heat to vaporize 100 percent of
the gasoline. When the engine is cold, the gasoline must contain enough volatile
hydrocarbons to obtain a vapor-air mixture that will ignite in the cylinder. Vapor pressure
is a function of temperature. Therefore, in cold climates gasoline must contain a higher
proportion of volatile hydrocarbons (higher Reid vapor pressure) than gasoline used in warm
climates (lower Reid vapor pressure). The gasoline cannot contain too large a proportion of
volatile hydrocarbons because the gasoline may then vaporize in the fuel line leading to the
engine. This causes a vapor lock which stops the flow of fuel into the engine making it quit
until the temperature of the gasoline is lowered.

? Octane rating is expressed as Research + Motor + 2 or R+M/2 as shown on gasoline
pumps.
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One of the most common chemical processes used in a refinery to produce more gasoline
from each barrel of crude oil and meet engine performance specifications is called cracking.
When hydrocarbons are heated to about 900°F they begin to break into pieces, or crack.
Cracking converts some of the long-chained molecules of heavy oils into shorter-chained
molecules and ring-shaped molecules (such as naphthenes and aromatics shown on Figure 2-4
that make up fuel products such as gasoline. Refineries use a variety of cracking methods
to produce high-value fuel products. The specific method used depends on the characteristics
of the crude oil processed at a refinery and product demands.

Because they are relatively resistant to chemical change, most hydrocarbon molecules are not
easy to crack without applying high heat and pressure. As indicated above, cracking typically
requires temperatures above 900°F. Although some molecules crack near atmospheric
pressure, pressures as great as 2000 to 3000 pounds per square inch are necessary to crack

many hydrocarbon molecules. Catalytic cracking (or cat cracking) uses heat and pressure in
' the presence of a catalyst’ to crack long-chained hydrocarbon molecules. The catalyst used
in this process allows the cracking reaction to take place under lower pressures, about
12 pounds per square inch, making the process easier to control.

Catalytic reforming changes paraffins which have a low octane number into naphthenes, iso-
paraffins, and aromatics (Figure 2-4) with much higher octane numbers. This is done by
removing hydrogen atoms from the molecules and creating more carbon-to-carbon bonds.

Alkylation is a process where isobutane is combined with olefins to produce iso-paraffins
called alkylate (Figure 2-6). Alkylate has a high octane number and, as discussed in
Section 2.4, it is an ideal gasoline blending stock to meet the new federal and state
specifications for cleaner burning fuel.

As mentioned above, crude oil contains water, inorganic salts, and sulfur, nitrogen, and metal
compounds. All of these impurities, if not properly controlled, can corrode process
equipment, interfere with refinery processes, lower product quality, pollute the environment,

* A substance that speeds up the chemical reaction between other substances without
being used up in the chemical reaction. Catalysts gradually accumulate impurities which
interfere with their action and must be regenerated or replaced when they become inefficient.
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and cause odors. Water and inorganic salts are physically separated from the crude oil during
initial processing. The sulfur, nitrogen, and metal compounds are chemically removed during
process operations. This is done by reacting hydrogen with hydrocarbons under heat and '
pressure. The sulfur and nitrogen combine with the hydrogen forming hydrogen sulfide gas
and ammonia. In further processing, the hydrogen sulfide is converted to elemental sulfur
which can be sold, and the ammonia is converted to nitrogen and water.

Hydrotreating is the primary process used in a refinery to remove sulfur and nitrogen from
crude oil. In this process, hydrocarbons are combined with hydrogen in the presence of a
catalyst. This results in the following reactions:

» Hydrogen combines with sulfur in the hydrocarbon molecules to produce hydrogen
sulfide gas

+ Hydrogen combines with some of the nitrogen in the hydrocarbon molecules to
produce ammonia

« Some of the carbon-to-carbon bonds of the naphthenes, aromatics, and olefins in
the petroleum are broken and new bonds are made with hydrogen atoms, creating
different hydrocarbon molecules

» Some of the hydrocarbon molecules are cracked, creating some butanes and lighter
gases

2.3.1 Process Variability

Process equipment in a refinery is integrated; products and by-products from one group of
equipment (termed a process unit) serve as raw material, or feedstock, for another. To save
energy, heating and cooling equipment is also integrated between various process streams and
units. Because the operations of the process units are intertwined, it is necessary to balance
the throughput of all units in a refinery.

Because crude oil is a naturally occurring substance, there can be substantial variability in
its chemical and physical properties. Different crudes contain different percentages of the
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hydrocarbon fractions that feed refinery process equipment. Because there are few crudes
with a perfect proportion of hydrocarbon fractions, refining a single type of crude or even
crude blends results in too low a feed rate for some portion of the plant. For example, |
Alaskan North Slope oil, which is processed at the Benicia refinery, is rich in naphtha but
contains relatively low amounts of gas oil, the primary feedstock for the fluidized catalytic
cracking unit at the refinery. Refineries overcome this problem by bringing in’ partially
refined materials from other refineries (i.e., feedstocks) containing hydrocarbon fractions that
supplement the deficiencies of the crude oils they are processing.

Market forces also influence the balanced operation of a refinery. The desired product mix
from a refinery varies seasonally. In general, the demand for gasoline is highest during the
summer. To meet that demand, most refineries balance their operations to maximize gasoline
production during that time of year. The composition of gasoline also varies seasonally. For
example, the Reid vapor pressure of gasoline is generally increased during winter and
decreased in summer. Government regulations can change the required compbsition of fuel
products. For example, regulations have phased out the use of leaded gasoline over the past
20 years. The addition of oxygen to gasoline sold in California and many other states was
mandated by federal law in November 1992,

In summary, a refinery separates hydrocarbon molecules into groups of similar size, cracks
the larger molecules into smaller ones of more useful sizes and shapes, recombines some
molecules into more useful sizes and shapes, rearranges the molecular structure of others, and
removes impurities. A refinery is integrated and balanced to maximize the production of
high-demand products that meet required specifications and minimize the production of low-
value products. A refinery must also have operating flexibility* to meet long-term and
seasonally changing market and regulatory demands, as well as variability in crude oil
properties.

* Flexibility is used here to mean the ability to vary process operations within the design
parameters of the equipment.
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2.4 THE BENICIA REFINERY AND EXISTING REFINING PROCESSES
2.4.1 Overview of Benicia Refinery

The Benicia Refinery was established in 1969, and is a modern industrial complex that
consists of the refining process block, tank farms and storage areas, a marine ‘terminal,
railroad shipping facilities, a wastewater treatment plant, and support and service facilities
such as an office building, laboratory, control building, electrical substations, and fire station.
The core of the refinery is the main process block, located on a level graded terrace above
Suisun Bay. As described in detail in Section 2.4.2, the main process block contains the
primary refining equipment and process facilities, such as reaction vessels, fractionation
towers, storage vessels, combustion heaters, heat exchangers, cooling towers, and other
equipment. The process block is laid out in units relating to the major refining stages, as
well as smaller support units. The process equipment is interconnected with a substantial
system of pipes, pumps, and storage vessels used to transfer the oils and products within the
refinery complex. On the west-central edge of the main process block are several support
facilities, including a control house (housing the refinery’s computer process control
equipment), a fire house (containing fire trucks and equipment), office facilities for the
process operating personnel, and a materials storage/warehouse.

South and east of the process block, on lower graded terraces, are the tanks used for storing
refinery products. This area contains approximately 60 major storage tanks. South and east
of the tank storage areas are the refinery’s product shipping facilities.

Below East Second Street and above the main process block are rolling hills and graded areas
that contain storage facilities and employee and contractor parking. This area also contains
the main gate to the refinery (Gate No. 1 off East Second Street; there are a total of nine
entrance gates that surround the facility and provide access to specific areas) and the
administration building, which provides office facilities for refinery staff.

South of the main refinery area is the crude oil storage facility and marine terminal. The

marine terminal contains a dock facility where crude oil and products are shipped and
received. The crude oil storage facility consists of several large tanks, where crude oil that
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has been unloaded at the marine terminal is stored prior to transfer to the refinery for
processing.

Southeast of the main refinery is the wastewater treatment plant, which consists of several
tanks, vessels, and retention ponds. This facility treats the refinery’s wastewater prior to its
discharge to Suisun Bay.

2.4.2 Process Block

All of the process equipment at the refinery is located in the 46-acre process block
(Figure 2-3). Figure 2-7 is a simplified flow diagram of the existing refining processes at
Exxon’s Benicia Refinery. This diagram and the following discussion focuses on those
processes upstream and downstream of the equipment that constitutes the proposed project.
Other refining processes, such as the Stretford unit, are not shown or discussed here because
they would have no relationship to the proposed project.

The discussion provided here on refining is organized by process units. Each process unit
in a refinery consists of a number of independent pieces of equipment grouped to accomplish
a primary process function such as catalytic cracking, reforming, and alkylation. The key
equipment in most process units includes the following:

» Reaction vessel. These are closed steel vessels designed to contain the chemical

reactions used to modify hydrocarbon molecules. The vessels typically contain a
catalyst to facilitate the reaction. The catalyst may be "fluidized" or "fixed" in the
vessel depending on the specific reaction the vessel is designed to accomplish. A
fluidized catalyst often consists of silica and aluminum compounds in the form of
tiny spheres which mingle with the hot gases inside the vessel, and flow with the
gases like a liquid. A fixed catalyst is stationary in the vessel, much like the
catalytic converter in the muffler of a modemn automobile.

» Fractionation or_distillation column. This piece of equipment consists of a

cylindrical steel tower designed to separate the products from the reaction vessel
into its various components through distillation.
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« Pots, accumulators, and separators. These are steel vessels often used in a process

unit to store hydrocarbons that will feed other reaction vessels or fractionation
columns.

» Support equipment. Reaction vessels and fractionation columns have associated
heaters and heat exchangers to control temperatures, equipment to control pressure,

and pumps and compressors to move materials.

Existing Process Units

The Benicia Refinery processes approximately 135,000 barrels per day of crude oil. At
present, approximately 80 percent of this crude is delivered by tanker from Alaska, and the
remaining 20 percent is delivered by pipeline from the San Joaquin Valley of California. The
specific supply of crude oil to the refinery will change over time based on crude supplies and
market conditions.

Crude oil is first separated into its basic fractions or cuts in a fractionation unit called a
pipestill (Figure 2-7). To separate the hydrocarbon fractions, crude oil is heated until it is
partially vaporized. The vapors are piped into the bottom portion of a large cylindrical vessel
called a pipestill. The pipestill has a number of horizontal trays stacked one above another.
These trays are perforated to allow the hot hydrocarbon vapors to rise freely through them
to the top of the vessel. As the vapors rise they cool and condense back into liquid at
different heights in the vessel. The temperature at the bottom of the vessel is greater than
at the top, so that heavy hydrocarbons with high boiling points condense on the lower trays
and lighter hydrocarbons with lower boiling points, such as gasoline, condense on trays near
the top. The condensed liquid hydrocarbon fractions from the trays run out through pipes in
the side of the vessel, and are separately collected into the following six fractions or cuts:

Virgin naphtha
Jet fuel
Diesel

Light gas oil®

* Gasoilisa bgroup of hydrocarbons with medium-length carbon chains.
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» Atmospheric gas oil
« Residual oil®

The residual oil from the pipestill is further processed in a vacuum distillation column to
remove the relatively light hydrocarbon molecules remaining in this heavy oil. This is done
by introducing heated residual oil to a vacuum. Reducing the pressure on the liquid has
much the same effect as increasing the temperature, causing the lighter hydrocarbons to
vaporize. The products from the vacuum flasher are light and heavy vacuum gas oils and
pitch.

The light hydrocarbon cuts from the pipestill (virgin naphtha, jet fuel, and diesel) are
processed through three different hydrotreating units (called hydrofiners) to remove sulfur
from the petroleum in the form of hydrogen sulfide. The jet fuel and diesel produced by the
hydrofiners is pumped to storage tanks outside the process block and sold. The treated virgin
naphtha from the hydrofiner is divided into two cuts in a fractionation column. The light
hydrocarbon cut (light virgin naphtha) is pumped to storage tanks outside the process block
and used as a gasoline blending stock. The octane of the heavy hydrocarbon cut from the
hydrofiner (heavy virgin naphtha) is boosted in the catalytic reformer by reshaping some of
the long-chained hydrocarbon molecules into aromatics and naphthenes. Hydrogen sulfide
from the hydrofiners is collected in an amine and water solution and pumped to one of the
refinery sulfur plants. The hydrogen sulfide is stripped from the amine with steam and
converted to elemental sulfur which is stored outside the process block in heated tanks and
sold as a product of the refinery. The stripped amine solution (lean amine) is recirculated
back to the process units.

The heavy hydrocarbon cuts (light gas oil, atmospheric gas oil, light and heavy vacuum gas
oils, and pitch) from the pipestill are processed in several units to maximize the production
of gasoline. The light gas oil cut from the pipestill is used as feedstock for the hydrocracker.
The gas oil is mixed with hydrogen in a reactor vessel in this unit and cracked in the
presence of a catalyst. The products of this process are divided into two streams in a
fractionation column. The lightest hydrocarbon cut (light hydrocrackate) is pumped to storage

S Residual oil consists of long-chain and complex hydrocarbon molecules generally with
boiling points above 800°F.
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tanks outside the process block and used as a gasoline blending stock. The heavy
hydrocarbon cut from the unit is processed further in the catalytic reformer to increase its
octane number so that it can be used as a gasoline blending stock.

The atmospheric gas oil and vacuum gas oil cuts from the pipestill are used as feedstock for
the catalytic cracking unit (or cat cracker). The heaviest of these oils, the heavy vacuum gas
oil cut, is processed in a hydrofiner to remove sulfur before it is fed into the cat cracker.

Thc cat cracker uses heat and pressure in the presence of a catalyst to crack long-chained
hydrocarbon molecules in a specific way that maximizes the conversion of heavy oils into
gasoline. The catalyst used in this unit is made up of silica and aluminum compounds in the
form of tiny spheres which mingle with the hot gases inside the reaction chamber, and flow
with the gases like a liquid. Because of this phenomenon, the process is called fluidized
catalytic cracking. The products of the cat cracker are divided into five cuts:

» Pentanes

+ Light cat naphtha
« Heavy cat naphtha
» Light gas oil

» Olefins

The pentane (straight-chained hydrocarbons containing five carbons) and light cat naphtha
from the unit are pumped to storage tanks outside of the process block and used as gasoline
blending stocks. The heavy cat naphtha is further processed in a hydrofiner to remove sulfur
before it is pumped to storage tanks and used as a gasoline blending stock. The light gas oil
is used as a feedstock for the hydrocracker. Olefins produced in the unit are used as
feedstocks to the alkylation unit and dimersol unit.

The alkylation unit reacts olefins with isobutane in the presence of a catalyst to produce a
high-quality gasoline blending stock called alkylate. Alkylate is an essential blending stock
for reformulated gasoline because of its relatively high research octane number of 92, its zero
benzene, aromatic hydrocarbon, and olefin content, and its relatively low Reid vapor pressure.
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Some of the olefins from the cat cracker that contain three carbon atoms, termed propylene,
are reacted in the dimersol unit to form an iso-olefin called isohexene. This hydrocarbon is
a high-octane gasoline blending stock called diamate.

The bottom cut from the vacuum distillation column of the pipestill consists of the largest
hydrocarbon molecules in the crude oil. This bottom cut, termed pitch, is used as feedstock
to the fluid coker. The fluid coker is a cracking unit that converts extremely heavy vacuum
bottoms into lighter hydrocarbon streams and coke, a carbon by product that is sold by the
refinery for fuel and other industrial applications. The naphtha and light gas oil produced
from the fluid coker is used as a feedstock for the hydrocracker. The heavy gas oil from the
unit is first treated in a hydrofiner to remove sulfur and nitrogen and is then fed into the cat
cracker.

There are currently five hydrofiners at the Benicia refinery (Figure 2-7). Hydrogen is an
essential ingredient for this process. While the catalytic reformer produces some hydrogen
that is used in these hydrotreating units, more is needed. High purity hydrogen is produced
in two hydrogen plants by reacting natural gas (methane) and other light hydrocarbons with
steam and catalyst in a reformer.

In summary, Exxon’s existing facilities produce a range of petroleum products through the
refining of crude oil. Although the refinery’s equipment and operations are oriented at
producing primarily gasoline, which is the most marketable product for a refinery, other
products include liquid petroleum gas, sulfur, jet fuel, diesel, and other products.

2.5 PURPOSE AND OBJECTIVES OF THE PROJECT

The purpose of the Clean Fuels project is to produce the clean-burning reformulated gasoline
mandated by the Federal Clean Air Act Amendments of 1990 and the California Clean Air
Act.  These requirements are summarized below, along with the objectives of the
reformulated fuel standards.
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