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CITY OF BENICIA
Ty or PUBLIC NOTICE
BENICIA AvAILABILITY 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, US.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.

Cnpies 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.

RNEST F. CIARROCCHI, Mayor MICHAEL WARREN, City Manager
Members of the City Council VIRGINIA SOUZA, City Treasurer
JHN F. SILVA Vice Mayor * DIRK FULTON ¢ JERRY HAYES ¢ PEPE ARTEAGA FRANCES GRECO, City Clerk
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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
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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

Q:\93\14987.1(93C0336A)\2

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
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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

Q:\93\14987.1(93C0336ANS

NS

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

NS

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.

M0902931433



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

Q:\93\14987.1(93C0336A)\9

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
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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

Q:\93\14987.1(93C0I36AN 2

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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2.5.1 Federal and State Reformulated Fuel Requirements

The Federal Clean Air Act Amendments require that all gasoline sold in “non-attainment” -
areas’ of the country must be reformulated in accordance with mandated specifications that
are being implemented in four phases. Those specifications require oxygenation of gasoline,
reduction in benzene and other aromatic hydrocarbon content, and reduction in Reid vapor

pressure.

The California Air Resources Board (CARB) adopted rules (California Code of Regulations,
Title 13) in response to the California Clean Air Act. These rules require gasoline sold in
California after January 1, 1992, to have a maximum Reid vapor pressure of 7.8 psia during
the summer months and contain deposit-control additives. The rules also restrict lead and
phosphorous content. By March 1, 1996, gasoline sold in the entire state must meet the
specifications listed in Table 2-1. Table 2-1 also lists the composition of typical gasoline
sold in 1992 in comparison to the required content of reformulated gasoline that will be sold
in the state in 1996.

2.5.2 Purpose of the Reformulated Fuels Regulations

The purpose of the federal and state reformulated fuels requirements is to reduce vehicle
emissions of pollutants that are either toxic to human health, or lead to the formation of
photochemical smog. Smog is the result of a photochemical reaction between nitrogen oxides
and volatile organic compounds that occurs in the atmosphere in the presence of sunlight.
Vehicle emissions are a major source of these compounds, and reduction of these emissions
would help reduce the formation of smog. Motor vehicle emissions are also a major source
of carbon monoxide in the atmosphere. Carbon monoxide can impact human health when
ground-level concentrations are high. Benzene and 1,3-butadiene emitted in vehicle exhaust
are known carcinogens. Reduction of these emissions would reduce the risk of cancer
throughout California. The reformulated fuels specifications will help to control vehicle
emissions of nitrogen oxide, volatile organic compounds, and carbon monoxide, as well as
other pollutants in the following ways:

7 A non-attainment area is a region where monitored air quality concentrations have
exceeded one or more air quality standards.
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TABLE 2-1

CALIFORNIA AIR RESOURCES BOARD SPECIFICATIONS
FOR REFORMULATED GASOLINE

Typical Summer 1992 CARB 1996 Specifications

California Gasoline California Gasoline
Property Values (Flat Limits)

Reid Vapor Pressure, psia | 7.8 7.0
Sulfur, wppm 150 40
Olefins, vol. % 9.9 6
Benzene, vol. % 2.0 1.0

T-90, deg. F 330 300

T-50, deg. F 220 210
Aromatics, vol. % 32 25
Oxygen, wt. % 0 2.0

Source: Exxon 1993b
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« Volatile organic compounds are emitted from gasoline through evaporation, from
both uncombusted gasoline emitted from an engine, or directly through the
evaporation of gasoline exposed to the air. Reducing the Reid vapor pressure
standard for gasoline will lower the emissions of uncombusted volatile -organic
compounds. The volatility of reformulated gasoline will be about 40 percent lower
than gasoline manufactured today.

« Sulfur in gasoline reduces the efficiency of automobile catalytic converters, which
are a major component of the pollution control equipment in modern automobiles.
Sulfur in gasoline is also emitted in vehicle exhaust as sulfur oxides, an unwanted
air pollutant. The sulfur content requirement for reformulated gasoline is
significantly reduced, which will help prolong and enhance the performance of
catalytic converters (thereby reducing automobile emissions of volatile organic
compounds, nitrogen oxides, and carbon monoxide), and reduce emissions of sulfur

oxides.

» Limiting the olefin content of gasoline will reduce automobile emissions of
nitrogen oxides. The olefin content of reformulated gasoline is limited to 6
percent, which is estimated by CARB to result in a 1 to 2 percent reduction in

automobile emissions of nitrogen oxides.

« "T-50" and "T-90" are the temperatures at which 50 percent and 90 percent,
respectively, of a gasoline sample will boil in a standard distillation test.
Reformulated fuel specifications limit the T-50 and T-90 component of gasoline.
By limiting T-50, the lighter components of gasoline must be removed at the
refinery, which reduces emissions of carbon monoxide and volatile organic
compounds. By limiting T-90, refineries must remove the heavier compounds from
gasoline blending stocks, which will reduce emissions of volatile organic

compounds.
» Reformulated gasolines must have a reduced aromatic hydrocarbon content which

will, in conjunction with other reformulated fuel specifications, reduce automobile

emissions of volatile organic compounds, carbon monoxide, and nitrogen oxides.
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« The addition of oxygen to gasoline reduces the emissions of carbon monoxide, as
well as volatile organic compounds, from automobiles. As of November 1992,
oxygenate is a required gasoline additive during the winter months when carbon
monoxide concentration levels are typically at their highest. CARB’s reformulated
gasoline specifications require that oxygenates be blended into gasoline year round
beginning in 1996. ‘

+ Reformulated fuels specifications require a reduced benzene and 1,3 butadiene
content in gasoline. The reductions in vehicle emissions of these compounds is
predicted to achieve a reduction of 35 cancer cases per year over a 15-year period
in California.

As noted in Section 2.5.1, Exxon currently complies with the reformulated fuel specifications
implemented in 1992 through manufacturing gasoline with a reduced Reid vapor pressure, and
importing MTBE to the Benicia Refinery for blending with gasoline products. The refinery
will be able to meet a portion of the oxygenate requirement on-site once the MTBE process
facility is completed and on-line, estimated for mid-1994. The proposed Clean Fuels project
described and evaluated in this EIR will provide the necessary process and support facilities
for the Benicia Refinery to comply with the remainder of the reformulated fuel requirements
by 1996.

2.6 CLEAN FUELS PROJECT

Table 2-2 lists the proposed new process and auxiliary facilities that would be added to the
Benicia Refinery by the Clean Fuels project, and the existing facilities that would be modified
by the project. A flow diagram showing how the proposed new process equipment fits into
the existing refinery processes is provided on Figure 2-8. Schematic diagrams of each new
and modified process unit and operating system are provided in Appendix A. The location

of new equipment is provided on Figures 2-3 and 2-9.
2.6.1 New Process Equipment

The gasoline blending stock currently produced by the Benicia Refinery contains a higher
percentage of olefins and sulfur than allowed under the new federal and state requirements
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TABLE 2-2

CLEAN FUELS PROPOSED NEW AND MODIFIED FACILITIES

New Process Facilities

New Auxiliary Facilities

Modified Facilities

1. Heartcut Tower

2. Heartcut Saturation Unit

3. Catalytic Reformer T90
Tower

4. Catalytic Naphtha T90
Tower

5. Light Catalytic Naphtha
Hydrofiner

6. C/C, Splitter

. Aqueous Ammonia Storage

for NOx Control

. Hot Oil System
. Three hydrocarbon tanks

1.

Hydrocracker Unit

Hydrogen Plant
HCN Hydrotreater

Virgin Light Ends

Alkylation Unit

Source: Exxon 1993b
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for gasoline. The major contributor of olefins and sulfur to the refinery’s gasoline blending
stocks is the light cat naphtha produced from the existing catalytic cracking unit (Figure 2-8).
The project would add a new hydrofiner to treat light cat naphtha, converting the sulfur to |
hydrogen sulfide and saturating the olefins to produce naphthenes and paraffins.

As shown on Figure 2-4, olefins are hydrocarbon molecules that have one double bond
between two carbons. By introducing these compounds to hydrogen under heat and pressure,
the double bond is broken and hydrogen is added to the molecule producing naphthenes and
paraffins. This process is called saturation because the bonding sites of the carbon atoms
tend to become saturated with hydrogen atoms.

The gasoline blending stocks produced by the Benicia Refinery contain more benzene than
allowed under the reformulated fuel standards. The mid-boiling point fraction (heart cut) of
~ reformate from the existing catalytic reformer and the light petroleum cut (light
hydrocrackate) from the hydrocracker contain the highest amount of benzene of all the
refinery’s gasoline blending stocks. The project would add a fractionation unit called a
heartcut tower to further separate the light hydrocrackate and the reformate into three cuts:

« Pentanes and hexanes (hydrocarbons with five and six carbons, respectively)
« Heartcut
» Bottoms

The heartcut stream, which would contain most of the benzene, would be processed in a
proposed new saturation unit. In this process, the heartcut would be reacted with hydrogen,
saturating the benzene to produce a naphthene (Figure 2-4) called cyclohexane. This would
be pumped to storage tanks outside the process block and used as a gasoline blending stock.

Gasoline produced at the Benicia Refinery has a higher Reid vapor pressure than stipulated
under the reformulated fuel requirements. To decrease the Reid vapor pressure, much of the
light liquid hydrocarbon (pentane) and all of the butanes need to be removed from the
gasoline blending stocks. Pentane from the pentane/hexane fraction of the heartcut tower
would be separated from hexane in a new fractionation unit called a pentane/hexane or Cs/Cq
splitter. The pentane from the splitter would be stored in tanks outside the process block and
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either sold as an industrial fuel, used for fuel in the refinery, or used for gasoline. The
hexane from the splitter would be used as a gasoline blending stock.

The T90 temperature (i.e., temperature at which 90 percent of the material boils) of the
Benicia Refinery gasoline blending stock is higher than the reformulated fuel standard. This
temperature would be reduced by removing a fraction of the heavier hydrocarbons in the
blending stocks and reprocessing that cut to produce lighter hydrocarbons. The bottoms from
the heartcut tower would be processed through a new fractionation unit called a T90 tower
to remove the heaviest hydrocarbons in this bottom cut. The heavy hydrocarbon stream from
the T90 tower would be fed back into the hydrocracker to break these hydrocarbons into

smaller molecules with a lower boiling point.

The heavy cat naphtha from the cat cracker also contributes to the high boiling point of
gasoline produced by the Benicia Refinery. This heavy naphtha would also be processed in
a new T90 tower to remove the heavy hydrocarbons. The light naphtha cut from this tower
would be further processed in an existing modified hydrofiner to remove sulfur before it is
used as a gasoline blending stock. The heavy cut from the second T90 tower would also be
recycled to the hydrocracker for further processing.

Approximately 30 percent of the petroleum products from the existing hydrocracker are too
heavy to use as gasoline blending stock. In the existing refinery, this fraction is recycled
back to the front of the hydrocracker to increase the production of light products. As
discussed above, the Clean Fuels project also calls for processing the heavy cuts from the two
proposed T90 towers in the hydrocracker. Some minor modifications to the hydrocracker unit

would allow processing of the additional material.
2.6.2 New Auxiliary Facilities
The proposed project would include auxiliary facilities to support the new process equipment.

Those facilities would include nitrogen oxides (NO,) controls, a hot oil system, three
hydrocarbon storage tanks, and a modification of the hydrogen plant.
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Aqueous Ammonia Storage for Emission Controls

The proposed project would include selective catalytic reduction (SCR) units to reduce |
nitrogen oxides (NO,) emissions from the new furnace for the hot oil system.:- These
emissions control units use ammonia (NH,) to convert NO, to elemental nitrogen (N,) and
water (H,0) from the furnace exhaust gas. Ammonia is currently used at the refinery in the
electrostatic precipitators on the pipestill to reduce particulate emissions from the exhaust of
this unit. This emission control device puts an electric charge on particles in the exhaust and
collects them on a substrate with the opposite charge. Ammonia is also used in the Dimersol
process.

The electrostatic precipitators and Dimersol unit currently use anhydrous ammonia which is
a gas. The project would replace the anhydrous ammonia used for the precipitators with
aqueous ammonia, and the new NO, control units would use aqueous ammonia. The use of
aqueous ammonia instead of anhydrous ammonia in these emission control systems would
improve refinery safety. Failure of an anhydrous ammonia storage system could lead to the
release of a toxic cloud of ammonia gas. Failure of an aqueous ammonia system would result
in a much smaller release of ammonia to the atmosphere.

The project would include facilities to store and transport aqueous ammonia. These facilities
would consist of a 1600-barrel storage tank and a piping system to convey the ammonia to
the electrostatic precipitator and NO, control units. The storage tank will store ammonia
under pressure in an enclosed system. It would be surrounded with an earth dike capable of
containing at least 100 percent of the volume of the tank. The aqueous ammonia tank would
be located at the current site of the catalyst fines storage area outside the process block.
Aqueous ammonia would be transported via pipelines to the point of use, and would then be
vaporized for use in the precipitator and NO, control units.

Hot Oil System

As mentioned in Sections 2.3 and 2.4, to fractionate crude oil or petroleum cuts the material
must first be vaporized. This requires substantial heat which is typically provided in a
refinery by steam. The new fractionation columns added by the proposed project (heartcut
tower, T90 towers, and C/C; splitter) would require additional heat. To conserve water, the

Q:\93\15264.1(93C0336A)\30 2-30 MO0831932008



heat for this new equipment would be provided by a hot oil system instead of steam. The
hot oil system would consist of a 330 million Btu/hour furnace, hot oil circulation system,
and a 1,100-barrel storage tank for the oil. The hot oil circulation lines and storage tank are '
a closed system. The heat transfer oil is heated in the furnace, the hot oil is pumped to the
fractionation columns, and the petroleum feed to these columns is heated by the oil in heat
exchangers. These heat exchangers are like the radiator in a car. The relatively cool
petroleum feedstock passes around tubes containing the hot oil and is heated up. The cooled
oil is recirculated back to the furnace. The hot oil system would be located adjacent to the
project process equipment in the process block.

Hydrocarbon Storage Tanks

The project would include two new hydrocarbon storage tanks in the existing tank farm south
of the process block (Figure 2-3). Those tanks would be 175,000-barrels each in size. A
third 71,000-barrel tank would be located in the existing tankage area, southeast of the
process block. Tanks would have fixed roofs and vapor recovery systems. The tanks would
be located within the existing tank farm spill containment area. The new tanks are required
primarily to store the pentane cut produced by the proposed new process equipment. They
may also be used from time-to-time to store the greater number of gasoline blending stocks
produced by the refinery after the project is completed.

2.6.3 Modification of Existing Equipment

As discussed in Section 2.6.1, the proposed project would modify the feedstocks to the
existing hydrocracker unit to include the heavy cuts from the new T90 towers. The different
feedstocks would require adjustments in several fractionation towers in the unit including
piping changes and control valve changes.

Hydrogen is a necessary feedstock to the proposed new heartcut saturation unit, and light cat
naphtha hydrofiner. The hydrocracker is also a major consumer of hydrogen. The additional
hydrogen that would be required for these units would be obtained by increasing the firing
rate of the two existing hydrogen plants.
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The project would include several other ancillary changes to the hydrogen plants. A new
compressor would be installed to pump the larger volume of hydrogen produced in these
plants to the process equipment. A new absorbent (Flexsorb HP or equivalent) would be used |
to remove carbon dioxide from the hydrogen produced in the plants.

The existing reformer furnaces in the hydrogen plants would be equipped with low-NO,
burners and/or thermal de-NO, equipment to reduce NO, emissions resulting from increasing
the design firing rate of the furnaces from 1,005 to 1,210 million Btu/hour (annual average).

The change in the feedstocks to the hydrocracker that would be implemented by the project
would result in the production of slightly more light hydrocarbons (virgin light ends) from
this unit. Condenser capacity in the hydrocracker unit would be expanded to collect these
light ends. This would be accomplished by adding condenser area to one tower and
increasing cooling water flow in two towers.

The project would install a different catalyst in the heavy cat naphtha hydrofiner (Figures 2-8
and 2-9) to reduce olefin and sulfur content. This modification would also require a bypass
controller on the feed and effluent exchangers in the unit, replacement of a vapor condenser

tube bundle, and the addition of a larger unit pressure control valve.

A minor modification will be made to the alkylation unit, with the addition of a new pump
to convey light ends produced at the unit to the hydrogen unit as feed.

2.6.4 Electric and Gas Utility Requirements

Exxon estimates that the proposed project will have a capacity to use approximately
910 million Btu*hour of additional heat. This heat use rate represents the maximum annual
average capacity of the new and modified facilities, including a combination of new
combustion sources, increased combustion rates at existing modified sources, and increased
combustion rates at existing non-modified sources. Typical operations will require an

® A Btu (British thermal unit) is a common measure of energy content. One Btu
represents the energy required to raise the temperature of one pound of water by one degree
Fahrenheit.
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estimated 810 million Btu/hour. The increase represents about a 29 percent increase in fuel
gas firing over a "base year," calculated from February 1991 through January 1992.

The proposed project energy requirements will be met through a combination of refinery fuel
gas, refinery pentane, and electricity. Refining crude oils produces hydrocarbon gases such
as methane, butane, and propane. These gases are used as fuel at the Benicia Refinéry to fire
gas turbines, furnaces, and boilers. The refinery fuel gas system is supplemented when
needed with natural gas. In general, Exxon minimizes the use of natural gas at the refinery,
as it is less expensive to use refinery fuel gas to fire combustion units. However, natural gas
is required whenever sufficient refinery fuel gas is unavailable. With the proposed project,
the refinery will produce more pentane, which can no longer be used in large amounts as a
gasoline blending stock. Enough of this pentane will be used as a refinery fuel that Exxon

does not expect to increase the use of natural gas.

Exxon estimates the increased electricity requirements for the project at 13 megawatts (MW),
which is approximately a 25 percent increase over the existing base refinery operations load.
This increase will bring the total electrical demand for the refinery to 65 MW. The additional
electricity is needed to power air fin heat exchangers (fin fans), which are cooling units, a
new fourth hydrogen compressor, and pumps, lighting, and other Clean Fuels project
electrical equipment. All of the electricity used at the Benicia Refinery is supplied by Pacific
Gas & Electric Company (PG&E). In the last year, Exxon converted from electrical supply
from PG&E’s distribution system to direct supply from the utility’s transmission system.
When electricity is supplied through PG&E’s distribution system, it is "stepped down" from
the high transmission voltage to a lower voltage suitable for use at the refinery. PG&E
delivers 230 kilovolts (KV) to the Benicia Refinery through their transmission system to the
Bahia Substation, located off East Second Street at the refinery. Exxon leases a portion of
this substation from PG&E, and is responsible for conversion and distribution of the
electricity to and within the refinery. There is sufficient capacity within PG&E’s 230 KV
transmission system to deliver the 13 MW to the Bahia Substation with no required system
changes, other than electrical load leveling at the time of project start-up. Exxon will have
to make modifications at an existing medium voltage substation and add a new low-voltage
substation at the main process block area to distribute the electricity to the Clean Fuels
facilities. The electricity for the modified hydrogen facilities will be provided from the

existing main substation and a new unit substation.
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2.6.5 Water Requirements

Petroleum refineries require a substantial volume of water for a variety of needs, including
petroleum processing and equipment cooling. The Benicia Refinery is supplied with
approximately 5 million gallons per day (gpd) of raw water for industrial use by the City of
Benicia Water Division (City of Benicia 1993). This water is delivered from the City of
Benicia water treatment plant, and is treated on-site at the refinery where it is used primarily
for steam generation, circulation through cooling towers, and in the process units. By
~ contract with the City, Exxon is allocated up to 11 million gpd of raw water. The refinery
also receives approximately 7,500 gpd of treated water for domestic (potable) water uses from
the City of Benicia Water Division. A more detailed discussion of existing water use and
supply is provided in Section 4.13.

_ The project will require additional water. Exxon estimates that approximately 217 gallons
per minute (gpm) (or 312,500 gpd) will be required for:

+ Cooling water for miscellaneous pumps, compressors, and analyzers

» Cooling water for small rundown coolers (most services will be air cooled with fin
fan coolers)

+ Steam for hydrogen production in the existing hydrogen unit.

The above water needs will be met through an increase in raw water delivered to the refinery
through Exxon’s contract with the City of Benicia. No modifications to the refinery’s
physical water delivery system is anticipated, other than new on-site supply lines leading to
the Clean Fuels project facilities. The potential impact of providing this water to the project
is evaluated and discussed in Section 4.13.

2.6.6 Air Emissions and Controls
New and modified process equipment installed for the project would use Best Available
Control Technology (BACT) to control project emissions. BACT is defined by the Bay Area

Air Quality Management District (BAAQMD) and applies to new or modified sources of air

Q:\93\15264.1(93C0336A)\34 2-34 MO083193200%



emissions and requires the use or application of the most effective proven emission controls
or the most stringent achievable emission limitations. New or modified sources with
emissions of precursor organic compounds, nitrogen oxides, sulfur oxides, particulate matter,
and/or carbon monoxide above established limits must use BACT technology to control air
pollutants.

In addition to BACT requirements, other air quality regulations and requirements stipulate
emission controls for storage vessels, inspection and maintenance for valves and connectors,
New Source Performance Standards, and other emission controls or performance standards.
The following discussion summarizes the air pollution control equipment and measures that
Exxon has proposed to meet applicable air quality standards.

Sulfur Dioxide Emission Controls

Sulfur dioxide emissions would result from the combustion of fuels in process unit heaters.
The quantity of sulfur dioxide emitted by process heaters is a result of the amount of sulfur
contained in fuel. Exxon currently controls sulfur dioxide emissions by treating fuel gas.
There are no new sulfur dioxide controls proposed as part of the project. Sulfur dioxide
emissions from new clean fuels equipment would be controlled consistent with existing
operations and systems.

The existing fuel gas treating system removes sulfur from the fuel gas in the form of
hydrogen sulfide (H,S). The fuel gas is contacted with an amine (methyldiethanolamine)
solution in a contactor. The H,S is stripped from the amine in a regenerator and sent to the

sulfur recovery plant while the "lean" amine is reused.

The sulfur recovery plant is a modified Claus process consisting of a thermal stage followed
by three catalytic reaction stages. In these stages, H,S is converted to sulfur dioxide and
finally elemental sulfur. Overall conversion of H,S to sulfur in the plant, and subsequent
treatment, is 99.9 percent.
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Nitrogen Oxides Emission Controls

Nitrogen oxides emissions also result from combustion in process unit heaters. Potential |
controls for these emissions are aimed at reducing the formation of nitrogen oxides during
the combustion process and removal of the pollutant from flue gas. Emissions from new
process unit sources will be controlled by the use of low nitrogen oxide burners and selective
catalytic reduction (SCR). At the existing hydrogen plant that will be modified by the
project, Exxon proposes to use low nitrogen oxide burners and/or thermal De-NOx
technology. Exxon has proposed these control technologies individually or in combinations
for the Clean Fuels combustion process units to achieve the required emission limits for this
pollutant. Exxon is also planning, as separate projects, to modify existing refinery nitrogen
oxide emission sources within the overall refinery to meet upcoming BAAQMD nitrogen

oxide emission control regulations.

Carbon Monoxide Emission Controls

Carbon monoxide is produced as a result of combustion processes. No specific control
technologies for carbon monoxide are required or are proposed since predicted concentrations
of this pollutant from the proposed project are within applicable BAAQMD criteria® and
California Ambient Air Quality Standards.

Particulate Emission Controls

Combustion in heaters results in particulate emissions, as does dust generated from wind
erosion of exposed soils, grading, construction, and other soil disturbing activities. Two types
of particulate emissions are currently regulated: airborne particulates smaller than 100
microns in diameter (referred to as total suspended particulates or TSP) and particulates with
an aerodynamic diameter smaller than or equal to a nominal 10 microns (referred to as PM,,).
PM,, is a fraction of the total suspended particulates. Particulate emissions for process
equipment would be controlled by using natural gas and treated refinery gas as the primary

® Modeled carbon monoxide concentrations are below the BAAQMD’s threshold criteria
set forth in Rule 2-2-233 (see Section 4.2.2). '
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fuel for heaters, furnaces, and boilers. Exxon has included measures to reduce emissions at
the refinery to fully negate new particulate sources associated with the Clean Fuels project.

Fugitive Emissions Controls

Small leaks of petroleum vapors can occur at valves, pumps, pressure relief devices,
compressors, and flanges. In general, these fugitive emissions will be controlled by a
quarterly inspection and maintenance program for accessible components and an annual
inspection and maintenance program for inaccessible components. Specific measures to

minimize fugitive emissions include:
« All pressure relief devices will be piped to the refinery fuel gas system

« Low emission graphite packing will be installed on all valves except those in fresh

water, wastewater, air or nitrogen useé

« Double mechanical seals will be used on pumps and compressors and they will be
inspected quarterly for fugitive emission

« Graphite or equivalent flange gaskets will be used

Other Emission Controls

The project includes the installation of new storage tanks. These tanks will be equipped with
fixed roofs to minimize vapor losses. Vapors generated from petroleum liquids stored in the
tanks will be collected by a vapor recovery system.

2.6.7 Wastewater Treatment

A schematic diagram of the Benicia Refinery wastewater treatment plant is provided in
Figure 2-10. The plant receives three wastewater streams: oily water sewer, oily wastewater
containing benzene, and stripped sour water. Effluent from the oily water sewer is discharged
into one of two surge tanks in the treatment plant. During a storm, the first flush of runoff
also discharges to the surge tanks before this water is diverted to the stormwater retention
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pond. Water from the retention pond enters the treatment plant just upstream of the
corrugated plate separators. The oily wastewater stream containing benzene is discharged to
diversion tanks in the treatment plant where it mixes with the effluent from the oily water

SEWeEr.

Wastewater is first passed through corrugated plate separators (CPS) in the treatment plant.
These units provide gravity separation of oil and suspended solids from the wastewater. Oil
and solids removed by the CPSs are returned to the refinery for processing and the
wastewater flows to induced static flotation (ISF) units.

The ISF units are used to further remove oil and suspended solids contained in the effluent
from the CPS units. An organic polymer is added to the wastewater upstream of the ISF
units to coagulate oily solids which are then floated to the surface of the water by nitrogen
entrained in a partial recycle stream. The floating material is skimmed from the surface and
returned to the refinery for processing. The ISF effluent, which contains about 10 to 15 parts
per million (ppm) oil and 20 to 30 ppm solids, is discharged to an activated sludge unit.

The activated sludge unit consists of three aeration cells and three clarifers operated in
parallel. The aeration cells contain microorganisms that digest suspended and dissolved
organic material in the wastewater. Wastewater from the aeration cells is discharged to the
clarifers where the microorganisms settle to the bottom and clear water is discharged from
the top to a holding pond before being discharged to Suisun Bay. The microorganisms
collected in the clarifiers are recycled back to the aeration cells.

A portion of the stripped sour water from the refinery is routed to a chemical sewer
pretreatment unit where aeration and microorganisms reduce the total organic carbon (TOC)
in the water. Effluent from this unit is discharged to a clarifier where the pretreated water
is separated from the microorganisms by gravity. The pretreated water is then discharged to
the activated sludge unit and the biomass is dewatered and returned to the refinery for
processing.

The project will generate additional wastewater which will be discharged to the refinery’s

existing wastewater treatment plant. Wastewater will be produced from the following Clean
Fuels sources:
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+ Cooling water from miscellaneous pumps, analyzers and compressors, demin plant

blowdown and stream condensate blowdown.

« Additional sour water from the proposed light catalytic naphtha hydrotreater unit,
after being stripped in the existing sour water stripper.

« Condensate from the new compressor in the hydrogen plant.

Exxon estimates that the above wastewater streams collectively will add about 56 gallons per
minute (gpm) to the existing refinery’s discharge delivered to the wastewater treatment plant.
This is about a 4 percent increase in the total refinery wastewater. This discharge includes
41 gpm that is oil-free and nitrogen-free utilities wastewater. The remaining 15 gpm is
primarily oily condensate. The impact of adding this discharge to the wastewater treatment
. plant is addressed in Section 4.6.

2.6.8 Solid and Hazardous Waste Generation and Recycling

The project will result in the generation of additional solid wastes that will be recycled.
Table 2-3 lists the proposed Clean Fuels facilities and the estimated volume of annual solid
waste generation from each unit. The total estimated solid waste generation is 373,000
pounds, which would increase the total solid waste generation at the Benicia Refinery by
about 0.4 percent. Most of the waste (95 percent) will be spent catalyst. Catalyst is used to
enhance refining processes, and is routinely replaced when its effectiveness becomes reduced
over time to a point where the efficiency of the process unit is affected. Spent catalyst is
currently recycled by off-site vendors, through regeneration or reclamation, and is not dis-
posed. Cleaning of the heat exchangers will produce about 20,000 pounds per year of sludge
(5 percent of the total project solid waste). The sludge will be added to the current recycle
stream to the refinery’s coker unit where it will be refined into fuel and other products.

2.6.9 Raw Material Consumption and Product Yield
The project will change the rate of use of raw materials used for petroleum processing, and
the refinery’s product yield will also change. These changes are described in the subsections

below.
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TABLE 2-3

ESTIMATED SOLID WASTES GENERATED AND RECYCLED
FROM OPERATION OF THE CLEAN FUELS PROJECT

Waste Stream Annualized Amount (1000 Ibs)
Heartcut Saturated Unit catalysts® 242
LCN Hydrofiner catalyst® 41
NOx Control SCR catalyst® 6
HCN Hydrofiner Catalyst* 64
Heat Exchanger Sludge (from cleaning)® 20
Total waste per year 373

* Catalysts are recycled by a vendor and are not disposed.
® Heat exchanger sludge is recycled to the coker unit for further refining.

Source: Exxon 1993b
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Changes in Product Yield

Exxon does not propose to increase the total amount of gasoline produced by the Benicia -
Refinery. With the Clean Fuels project in operation, production of gasoline will -slightly
decrease, while production of diesel and jet fuel will slightly increase.

To meet the reformulated fuels requirement of reduced vapor pressure, additional pentanes
and butanes must be removed from the gasoline. These refining products, typically referred
to as light ends, can either be sold, consumed within the refinery as a fuel, and/or stored and
seasonally blended with gasoline. Exxon estimates that the project will result in production
of approximately 5,000 additional barrels per day of light ends. Exxon anticipates that there
will be no increase in rail movements of butanes and pentanes. However, there is the
potential that rail exports could increase as much as eight cars per day depending on
operating yields.

Changes in Raw Material Use

Table 2-4 lists the changes in consumption of raw materials estimated by Exxon following
implementation of the Clean Fuels project. As shown in Table 2-4, Exxon estimates that all
of the required increases in raw materials can be met through once-per-year deliveries, with
the exception of ammonia. Currently, the refinery receives about 180 truck deliveries of
anhydrous ammonia per year. Exxon is proposing to change to aqueous ammonia, which is
a safer form and presents less risks during transport and storage than anhydrous ammonia.
Anhydrous ammonia is currently used at the pipestill’s electrostatic precipitators for
particulate matter emission control. With the proposed project, deliveries of anhydrous
ammonia will be reduced to about 15 trucks per year (a reduction from the current 165 truck
deliveries per ycdr). The conversion of existing uses to aqueous ammonia will require about
60 trucks per year. The new uses of aqueous ammonia will require about 70 additional trucks
per year, for a total of 130 trucks per year (60 existing plus 70 new trucks per year).
Therefore, there will be a net decrease in the number of ammonia truck deliveries as well as

conversion to a less hazardous material (Table 2-4).
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TABLE 2-4

CHANGES IN RAW MATERIAL USE FROM OPERATION
OF THE CLEAN FUELS PROJECT

Increased Chemical Use

Type

Quantity/Truck Delivery
Frequency (1000 Ibs)

Heartcut Sat. Unit Catalyst-1
Heartcut Sat. Unit Catalyst-2
LCN Hydrofiner
HCN Hydrofiner
Heat Transfer Oil
Organic Amine/Salt
NO, Control SCR Catalyst

Ammonia for NO, and PM
Control

Massive Nickel
Zinc Oxide/Alumina
Nickel Molybdenum
Nickel Molybdenum

Dowtherm/Caloria HT
Flexsorb HP or equiv.
Titanium/Vanadium

Aqueous Ammonia

154/once per year
88/once per year
41/once per year
64/once per year
350/once per 4 years
3,000 gallons/once per year
6/once per year

6,500 gallons/2-3x
per week
(about 130 trucks per year)

Total:

Approximately 100 to 150
additional truck deliveries

Decreased Chemical Use

Type

Quantity/Truck Delivery
Frequency (1000 Ibs)

Ammonia for PM control

Anhydrous Ammonia

Current deliveries:
1,000 gallons/165 trucks
per year, 3x per week

Proposed deliveries:
1,000 gallons/15 trucks
per year

Total:

Approximately 150 less
truck deliveries

Source: Exxon 1993b
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2.6.10 Safety Facilities

The Clean Fuels project could involve a risk of explosion or release of hazardous substances
in the event of an accident or upset condition. Part of the design for the new facilities will
be to prevent the occurrence and/or minimize the consequence of a catastrophic release of

toxic, flammable, or explosive chemicals.

The project will use the existing flare system to minimize hydrocarbon emissions from the
depressurization of process vessels within the refinery. Depressurization occurs during
equipment maintenance and/or refinery upsets. During such events, vapor must be released
from the affected unit. Safety relief valves are designed to release at pressures below that
which would cause failure of the process equipment. These valves release the vapor through
an enclosed pipe and into the flare gas compressor which recovers the vapor into the refinery
fuel gas system for later use as fuel. If the quantity of vapor exceeds the capacity of the
vapor recovery system, it is then routed to the flare for combustion at efficiencies that exceed
99 percent.

Fire fighting and safety equipment will be added to the refinery as part of the Clean Fuels
project. Additions will include hydrants, hoses, safety showers, eyewash stations, detectors
and monitors, and tank top-mounted deluge systems (Table 2-5). Detailed specifications for
the proposed equipment and layouts will be developed by Exxon and will be subject to
review by the Benicia Fire Department.

2.6.11 Project Construction

The following subsections describe the major steps involved in construction of the project.

Site Preparation, Excavation, and Grading

Construction of the project will involve site clearance activities and relocation of some
existing facilities, earth moving and grading, transport of materials, fabrication and
installation of new facilities, and modifications to existing refinery facilities. Most of the new
Clean Fuels process equipment is planned for an area that is currently used for the storage
of miscellaneous equipment and materials. No permanent facilities are located in this area,
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TABLE 2-5

PLANNED FIRE FIGHTING SAFETY FACILITIES

Location

Process Unit, Main Block
- New firewater loop pipe along center accessway
16 new hydrant/monitors
4 new hose reels
4 new safety showers/eye wash stations
Hydrocarbon detectors/alarm on selected light hydrocarbon pumps to detect seal
leaks

Tankage
- Each tank equipped with top-mounted deluge system
- 5 new hydrant/monitors
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and therefore no demolition is required, although existing pavement and topsoil will be
removed and replaced with granular fill. Exxon proposes to move these materials and
equipment to other general storage areas within the refinery, and/or remove the equipment
from the refinery and assign it to outside vendors for storage. Site preparation activities will
result in the relocation or removal of approximately ‘12,500 cubic yards of soil and debris.
Soils removed during excavation will be tested and disposed of in accordance with dpplicable
federal and state regulations.

Excavation of the foundations for the new process equipment will require the removal of
approximately 15,000 cubic yards of soil. These soils will also be tested and handled in
accordance with applicable regulations. Equipment and structures will be supported on
concrete foundations. The concrete will be mixed at local bulk plants and delivered to the

construction site in trucks.

Table 2-6 lists the anticipated daily truck trips required to remove materials from the site and
import construction material and equipment.

Construction and Installation of Structures

- The proposed large storage tanks will be constructed on concrete foundations that will include
spill and leak containment and detection systems. The tanks will be fabricated on site using
floor, vertical and roof steel plates that are welded together.

Steel structures, used to hold the process units, piping, and other facilities will be assembled
on-site using structural members that are prefabricated by off-site vendors and delivered to
the refinery.

Many of the process units and vessels will be fabricated at vendor’s shops and delivered to
the refinery for installation. This includes heat exchangers and vessels less than 12.5 feet in
diameter. The hot oil heater will be delivered to the refinery preassembled to the extent
feasible and installed on foundations. Vessels larger than 12.5 feet in diameter are planned
to be constructed on the site either in place on their foundations or in a temporary fabrication
shop. Some equipment, such as piping, instruments, and conduit, will also be assembled in
sections prior to delivery to the refinery.
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TABLE 2-6

ANTICIPATED MAJOR MATERIAL DELIVERIES AND
REMOVALS FOR CONSTRUCTION

Approximate  Average No. of

Activity Schedule Length of Time Trucks Per Day

» Site Preparation: Ist Quarter 1994 3 months 15-20
Excess soil/debris removal

» Site Preparation: 1st Quarter 1994 to 6 months 10-15
Import of fill/paving 2nd Quarter 1994
materials

« Civil Construction: 2nd Quarter 1994 to 12 years 2-5
Removal of excess soil Ist Quarter 1995

« Major Materials Deliveries:  2nd Quarter 1994 to 15 months 5-10
Concrete, pipe, steel, 2nd Quarter 1995

equipment, etc.

Source: Exxon 1993a
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Other Construction Activities

New refinery roads will be paved with asphalt. The process block area will be paved with |
concrete. The proposed storage/fabrication area next to the Gate 5 parking lot will be paved
with gravel or asphalt (Figure 2-2).

All new facilities installed at the refinery will be painted using the existing refinery colors
of "Benicia Gold and California Green."

Construction of the project may necessitate that Exxon rent warehouse or paved storage space
within the Benicia industrial park for temporary materials storage. This site would be used
from early 1994 to early 1996 for the staging of equipment such as piping, valves, and
fittings, but would not involve storage of hazardous materials. The temporary materials
storage site is expected to be along Industrial Way, or a similar site within the Industrial Park
that provides about 3 acres of storage area. The storage site will be temporarily fenced.
Approximately 5 workers will be involved in loading, unloading, and security, and about 10
to 20 trucks per day will use this site during the construction period.

Lighting will be installed on new equipment and structures similar to the existing lighting at
the refinery. Exterior lighting will be reflective and hooded to shine downward. Temporary
construction lighting is expected only on an intermittent basis when specific work will require
a two shift schedule.

Construction Access and Parking

Figure 2-11 shows the locations of refinery access gates and parking. There are a number
of existing access gates to the refinery, and it is anticipated that material deliveries and
removal of soils and other materials will be through Gate No. 4 from Bayshore Road.
Construction workers are expected to drive into the refinery through Gate 8 (off East Second
Street) and Gate 9 (off Park Road). The workers will park at two existing parking lots in the
refinery, and shuttle buses will pick up and deliver the workers to their job sites.
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2.6.12 Project Schedule, Workforce, and Construction Hours

Exxon’s proposed project schedule is shown on Figure 2-12. Depending on receipt of |
required project permits and approvals, Exxon plans to start construction at the beginning of
1994. Construction will last about 2 years, and will be completed by the first quarter of
1996. Exxon plans to begin manufacturing reformulated fuels at the Benicia Refinery in early
1996.

Project construction will require a substantial number of temporary construction workers from
1994 through 1995. Exxon estimates that the construction workforce will average about 300
to 500 workers with intermittent peaks of about 900 people. Figure 2-13 shows the estimated
distribution of the workforce over the 2-year construction period.

Exxon anticipates that the construction work will take place between the hours of 7 a.m. and
6 p.m. An eight-hour workday with spot overtime effort is planned for the majority of the
construction period. The new facilities will require "tie-in" to the existing refinery processes,
and modifications are proposed to existing facilities which cannot be accomplished during
routine operations and will require temporary refinery shutdowns. During temporary
shutdowns, construction work will be scheduled for two 10-hour shifts, six to seven days per
week. Exxon estimates that less than 10 percent of the total construction effort will be
conducted during shutdown periods.

Project operation beginning in 1996 will require an additional 15 to 30 new permanent

employees at the refinery. The refinery currently employs 382 full- and part-time workers.
In addition, contractors are employed on an as-needed basis.
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3.0
OTHER RELATED AND CUMULATIVE PROJECTS

This section describes other projects that are planned or proposed at the Exxon Benicia
Refinery, and within the regional area (Figure 3-1). These other projects are independent of
Exxon’s Clean Fuels project, but are important to this EIR due to the potential for cumulative
impacts. The California Environmental Quality Act requires that cumulative impacts be
addressed in an EIR by identifying whether there is the potential for impacts due to the
proposed project that may not be significant by themselves but could be significant in
association with other past, present, and future projects. The effects of past and present
projects were taken into account in this EIR in the development of the environmental setting
discussed by topic in Section 4.0. Other future related and cumulative projects or actions that
could reasonably be expected to occur or coincide with the Exxon Clean Fuels project are
identified in the subsections below. The potential for cumulative impacts of these future
projects in association with the impacts identified for the Clean Fuels project is discussed and

evaluated as appropriate for each environmental topic in Section 4.0.
3.1 OTHER PROJECTS AT THE EXXON BENICIA REFINERY

Exxon has a number of on-going and planned projects at the Benicia Refinery. The on-site
projects described below are related to process equipment additions needed by Exxon to
respond to the initial phases of the reformulated fuels requirements, other environmental
regulatory requirements, the need for on-site staging and equipment areas, and on-going
refinery maintenance needs.

3.1.1 Exxon MTBE Import Facilities

Methyl tertiary butyl ether (MTBE) is a blending additive that increases the oxygen content
of gasoline. Regulations implementing both the Federal and State Clean Air Acts specify
minimum oxygen content of gasoline for the purpose of reducing carbon monoxide emissions
from motor vehicles (see Section 2.5). Exxon has been meeting the current requirements by
importing MTBE to the Benicia Refinery and blending it with their manufactured gasolines
during the winter months. In 1992, Exxon constructed a new 350,000-barrel storage tank at
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the existing tank farm, and added a dock line to bring imported MTBE to the storage tank
from their marine terminal. MTBE imports, in combination with MTBE production on site,

will enable Exxon to meet the year-round oxygenation requirements as they are phased in.
3.1.2 Exxon MTBE Unit

Exxon has received Use Permit approval from the City of Benicia to add an MTBE
production unit to the refinery. The process equipment for the MTBE unit will be added to
the refinery's process block area east of and adjacent to the area where the main Clean Fuels
process facilities will be constructed. The project includes a process unit, piping, pumps,
methanol storage tank, and truck unloading area. The unit would produce up to 4,500 barrels
per day of MTBE. An Initial Study/Negative Declaration was approved for this project in
early 1993 (City of Benicia 1993). The MTBE unit is planned for construction over a 12-
month period in 1993 and 1994. Completion of construction of the MTBE plant is expected
to overlap with the first half of 1994 with the start of construction of the proposed Clean
Fuels project.

3.1.3 Exxon Nitrogen Oxide Emissions Reduction Projects

Pursuant to new rules currently under development by BAAQMD, emissions of nitrogen
oxides must be reduced for existing equipment and process units. In response, Exxon is
planning to retrofit process heaters, boilers, and gas turbines at the Benicia Refinery. It is
anticipated that the Bay Area Air Quality Management District (BAAQMD) will require the
emissions reduction controls to be in place by the end of 1996 for gas turbines and by mid-
1997 for heaters and boilers.

3.1.4 Other Projects at the Benicia Refinery

Other projects that are planned at the refinery include the construction of five storage and
fabrication areas, and on-going and periodic refinery maintenance activities. Exxon plans to
submit an application to the City of Benicia for a Use Permit to construct the five storage and
fabrication areas. These areas are needed by Exxon for the storage of equipment and
materials, and fabrication of equipment for the MTBE project and other refinery construction,
maintenance, and turnaround activities. The storage and fabrication areas will all be located
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within the refinery complex. This construction is anticipated to be completed by the end of
1993.

All refineries require periodic major maintenance to clean and maintain the equipment and
facilities. These major maintenance overhauls, referred to as refinery “turnarounds,” are
intended to prevent operational problems and breakdowns, and generally to maintain the -
quality and operational lifespan of a refinery's considerable investment in process facilities
and equipment. A turnaround at the Benicia Refinery will involve up to 1,500 temporary .
maintenance workers for a period of about 1 to 2 months during the first half of 1994. The
construction plans for the Clean Fuels project call for minimum staffing during the turnaround
period.

3.2 RELATED PROJECTS WITHIN THE CITY OF BENICIA

Within the City of Benicia, future residential development would occur primarily in the
Southhampton development, or as infill. The final buildout of Southhampton includes 800
dwelling units, which are being constructed at a rate of 200-300 units a year. Complete
buildout is expected within the next 3 or 4 years. Future industrial development would occur
within the Benicia Industrial Park, within industrial areas along I-680, and the (now vacant)
Seeno property. These projects are included in the amount of development anticipated to be
built out in the General Plan.

3.3 OTHER PROJECTS IN THE REGIONAL AREA

A number of related projects are proposed in the regional area. Many of these projects are
modifications to Bay Area refineries in response to the reformulated fuels requirements and
are similar to the Exxon Clean Fuels project, but vary in terms of the type of equipment that
must be added, and the overall magnitude of each project. However, all of the reformulated
fuels projects must meet the same regulatory deadlines, and therefore the schedules for
construction and on-line operation may be similar. The status of each of the major Bay Area
petrochemical refinery projects is discussed below, as well as other major projects that have

been proposed, planned, approved, or are otherwise reasonably anticipated to occur within the
regional vicinity of Benicia.
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3.3.1 Shell Refinery - Martinez

The Shell Oil Company has proposed a major modification of their facilities at the Martin

‘Manufacturing Complex to meet the reformulated fuels requirements as well as upgrade the

capability to process high sulfur, heavy fuels into more valuable petroleum products. T
modifications would take place on approximately 80 acres of the 881-acre complex, and :
adjacent County maintenance yard. Shell's proposed new process facilities include:

» C//C, Isomerization unit, including a decyclohexanizer

« Light cracked gasoline treater

« Alkylation unit

» Butane isomerization unit, that includes a catalytic reformate bottoming colun
and a cracked gasoline bottoming column

« Gasoline hydrotreaters

« Distillate saturation unit

« Hydrogen plant

« Delayed coker with coker gasoline splitter column

» Coke bam

« Lube hydrotreater

In addition, a number of utilities, ancillary facilities, and other support equipment a
proposed:

« Sulfur recovery unit and sour water system
« Cogeneration facility

+ Cooling water tower

« Boiler feedwater treater

+ Oil/water separators

« Flare system

» Tankage

» Pentane loading rack and rail extension

» Pipelines

« Sewer systems

+ Reclaimed water systems
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« Installation of support equipment including a new cooling tower, a new flare,

new storage tanks, and three new hydrocarbon storage spheres.
The project is scheduled for construction beginning January 1994 through April 1996.

3.3.4 Unocal Refinery - Rodeo

To reduce aromatics and benzene in gasoline stocks, Unocal plans to install a splitter t
in the reformer unit and a de-isopentanizer in the isomerization unit at the Rodeo refi
Hydrogen production would be increased by adding pressure swing adsorption equipme
the hydrogen plant. Refinery logistics would be improved by the addition of anothe:
loading rack, consolidation of gasoline blending units, and installation of eight new stc
tanks.

Unocal proposed to modify and add to its refinery facilities to meet the reformulated
requirements, and has recently submitted an application to Contra Costa County for a
Permit. The project is proposed to be operational by 1996.

3.3.5 TOSCO Avon Refinery - Martinez

TOSCO is currently constructing an MTBE unit at its Avon refinery in Martinez.
company also plans to add the following process units:

« Isomerization units (one for pentane-hexane and one for butane)
« FCC

+ Hydrogenation plant

« TAME unit

+ Naphtha hydrosulfurization unit

TOSCO proposes to construct new facilities and modify existing facilities to meet
reformulated fuels requirement. It has filed an Air Permit application with the BAAQ
and has filed a Land Use Permit application with Contra Costa County. Existing prc
units would be modified to improve the production of reformulated fuels including
addition of fractionation columns, expansion of existing hydrosulfurization units, expar

Q:\93\15535.1(93C0336A )\ 3-8 MO0902



of the hydrogen plant, expansion of the flare system, and reconfiguration of the existing FCC
riser. The project is proposed to be operational by 1996. Refinery logistics would be
improved through the addition of storage tanks, upgrading of blending and shipping facilities,

and expansion of the marine vapor recovery system.
3.3.6 C & H Sugar Cogeneration Project - Crockett

Crockett Cogeneration has proposed to construct and operate a 240 megawatt (MW) net
capacity cogeneration power plant at the C & H Sugar refinery in Crockett. The project
would provide electricity to PG&E and steam to operate the sugar refinery. It would affect
about 2.6 acres at the sugar refinery, and includes a gas turbine generator (159 MW), heat
recovery steam generator, a steam turbine (80 MW), a single-shaft electric generator.
condenser, back-up boilers, nitrogen oxide emission control equipment, water treatment
equipment, switchyard, a 230-foot high stack, and other facilities. Project construction is
anticipated over the period 1993 to 1995, for a planned delivery of electricity to the PG&E
system by January 1996.

3.3.7 Benicia-Martinez New 1-680 Bridge

Caltrans proposes to construct a new bridge across the Carquinez Strait parallel to and
easterly of the existing Benicia-Martinez 1-680 and Southern Pacific Railroad bridges. The
bridge would provide four new traffic lanes to I-680. Northbound I-680 traffic would use the
new bridge, and the existing bridge would be restriped for southbound traffic. The new
bridge would have 10-foot shoulders, while the restriped existing bridge would have four
travel lanes and a two-lane (two-way) bike/pedestrian facility separated from automobile
traffic by a barrier. Structural bridge components necessary to accommodate future mass
transit on the bridge would be provided. The project also includes a new 17 booth toll plaza
between the existing 1-680 Marina Vista interchange and the south end of the bridge. The
south approach to the bridge and the I-680/I-780 interchange would be realigned to
accommodate movements to and between the two bridges. The environmental review for the
project is currently underway, and a supplemental Draft Environmental Impact Statement/
Report is expected in the fall of 1993. If approved, construction is anticipated to begin in

late 1995. The project would be built in two phases: bridge construction would occur in the
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1995 to 2005 timeframe, while associated freeway and interchange improvements would be
built in the 2005 to 2015 period.

Q:\93\15535.1(93C0336A )0 3-10 M0902931453



. 4.0
ENVIRONMENTAL SETTING, IMPACTS, AND MITIGATION

4.1 INTRODUCTION

Sixteen environmental, human health and safety, and cultural/social topics are evaluated in
this EIR in the subsections that follow. The existing and future setting, the potential for the
project to impact the resources, and recommended mitigation measures that could reduce or
avoid potential impacts are described for each of these topics.

The environmental setting sections describe the existing environment as well as conditions
in the future, where appropriate, when the project would be constructed and operated. The
extent of the environmental setting area evaluated (the study area) differs between resources
depending on the locations where impacts would be expected. The setting section, as well
as the description of impacts, therefore, describes both local resources (at or near the Benicia
Refinery and City of Benicia) and the regional area, which encompasses a broader geographic
area and allows evaluation of regional and cumulative impacts.

The impact and mitigation sections identify specific impacts (or lack thereof) and related
mitigation measures. The sections start with a definition of significance criteria, which are
designed as threshold levels that indicate when a significant impact might occur. CEQA
includes descriptions of impacts that are typically defined as significant, and these criteria
were applied as appropriate to determine significance in this EIR. In some cases, established
standards are used, such as for air and water quality where laws, regulations, or other
standards have been defined that are appropriate significance thresholds. In other cases, more
qualitative criteria are used as general indicators of significance based on professional
judgment and generally accepted guidelines, such as for visual resources or socioeconomics.

Each potential impact is either clearly identified in the text in a short, highlighted statement
that summarizes what potential impact may occur, or is avoided. The summary statement

" on "o

specifies whether the impact is "significant," "potentially significant," "not significant,”" or
“would not occur" (would be avoided altogether). Beneficial impacts are also noted. The

impact findings are followed by text describing the reasons for the determination.
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Following the discussion of each impact and its significance, the need for mitigation is
described and, if applicable, recommended mitigation measures are defined. Where an impact
is not significant, mitigation is not required, although in some cases measures may be defined
to ensure that a significant impact does not occur or that applicant- (Exxon) defined measures
included in the Use Permit application are carried out as part of the project. Where impacts
are identified as potentially significant or significant, mitigation measures are discussed and
described in terms of their predicted effectiveness in reducing the impact to a level of

nonsignificance.

Cumulative impacts are also evaluated in this EIR. Each resource topic includes a subsection
at the end of the impacts and mitigation describing the potential for cumulative impacts. The
evaluation focuses on the potential for past, present, and future plans and projects that might
not cause a significant impact individually, but could when considered collectively. For many
of the resources evaluated, there is no or little potential for cumulative impacts to occur
because of the lack of possibility of overlapping impacts from the various cumulative and
related projects (e.g., geologic resources). Where impacts are more regional in nature, or
local impacts from other projects may overlap, cumulative impacts are evaluated in more
detail (e.g., air quality). The cumulative and related projects evaluated were identified and

described in Section 3.0.

Data and analysis for the project were provided by Exxon for several subjects, primarily air
quality, public health risk, public safety, and noise. All studies and data provided by Exxon
were independently reviewed and checked by the City’s consultants who prepared this EIR.
The sources of information for each of the studies are cited in the text, and references are
listed in Section 6.0.
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LAND USE

4.2 LAND USE

4.2.1 Environmental Setting

This section describes the land use setting for the project. The refinery is located entirely
within the limits of the City of Benicia, and the Clean Fuels project modifications would be

located entirely with the existing Benicia Refinery property boundary.

Regional Setting

The City of Benicia is the southernmost city in Solano County. Benicia is situated on the
north side of the Carquinez Strait, east of San Pablo Bay and west of Suisun Bay. It is at
the junction of Interstates 680 and 780. It is characterized by waterfront and residential
development in the southern half; industrial uses to the northeast; and rolling hills, low
density residential, and open space to the northwest. According to the City's General Plan,
the "Major Industrial Planning" Area to the northeast is contained by the hills below Lake
Herman Road on the north, the slopes above East Second Street to the west, the main
ridgeline to the south, and Suisun Bay on the east" (City of Benicia 1979a). The Benicia
Refinery is located in the Major Industrial Planning Area.

Existing Land Use Patterns

The Benicia Refinery began operations in 1969 on a 330-acre site within approximately 800
acres of land owned by Exxon. It is located on East Second Street, approximately 1.5 miles
northeast of the downtown business area (Figure 2-1). The refinery is an intensive industrial
complex within the hills above the Carquinez Strait and Suisun Bay. The refinery is laid out
with process equipment located in a 45-acre process block area (Figure 2-2). The process
block is flanked on the south and east by tank farms (Figure 2-10). The wastewater treatment
plant for the refinery is separated from the main refinery area by I-680 (Figure 2-1).

Land uses in the vicinity of the Benicia Refinery are depicted on Figure 4.2-1. These uses
are characterized by general industrial and low density residential development, with small

areas of medium to high density residential, public/quasi public, limited industrial, and park
land.
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LAND USE

In general, the refinery complex is immediately bordered by 470 acres of mostly undeveloped
Exxon property to the south and west, and general industrial uses to the north and east. The
refinery and adjacent medium to heavy industrial uses comprise Benicia’s industrial park,
which is well removed from central Benicia. The industrial park area is generally enclosed
within the area bordered by East Second Street, I-680, and I-780.

Exxon’s undeveloped property extends to the west of East Second Street, and provides a
buffer area between the refinery complex and residential uses located in the hills to the south
and west of the refinery. The nearest residences are approximately one-half mile southwest
from the boundary of the refinery on East Second Street. Several small park areas are located

within the residential development.

Applicable Plans and Policies

A number of local planning documents were reviewed to determine whether or not the
proposed Clean Fuels project would result in a conflict with existing land use plans, policies,
and ordinances. The plans reviewed include the City of Benicia General Plan, the City of
Benicia Zoning Ordinance, the Solano County General Plan, and the Suisun Marsh Local
Protection Program. Plans, policies, and ordinances pertinent to the proposed project are
presented below. An analysis of the project's consistency with these plans, policies, and

ordinances is presented in Section 4.2.2.

City of Benicia General Plan. In general, the City of Benicia's land use policies support the
location of industrial enterprises in the area designated for general industrial land uses. This
is the predominant land use at and immediately surrounding the Benicia Refinery (Figure
4.2-1). The General Plan proposes to "emphasize the importance of industry for community
income and employment. Special attention is given to the edges between industrial
development areas and other land uses in the community. A buffer between industry and
residential uses is shown west of East Second Street and north of the Highlands subdivision"
(p. I-17). Several General Plan policies underscore the City's intent to provide buffer zones
between divergent land uses such as residential and industrial or commercial areas.
Specifically, land use policies call for the separation of residential areas from land uses which
generate heavy traffic on residential streets or create noise, vibration, electrical disturbance,
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LAND USE

dust, or smoke. The following specific policies are pertinent to the proposed Clean Fuels
project. It is the policy of the City of Benicia: -

« To buffer housing from normally incompatible industrial land uses with appropriate
intermediate land uses, by use of topography, or by use of landscaping.

« To continue the separation of truck traffic serving the industrial park from
automobile routes within the City.

« To improve the visual acceptability of the industrial district with landscaping and
to retain structurally sound historic buildings (City of Benicia 1979).

With respect to noise, the General Plan states two policies related to industrial land uses:

« Buffers identified in the Land Use Element should be used to separate divergent
land use types.

+ Land Use decisions should be based on the Noise Compatibility chart and acoustic
reports required for all proposed developments in locations where noise levels
exceed the "normally acceptable" range for the specified land use type (City of
Benicia 1979a).

The General Plan specifically states that “"the most appropriate locations for general industrial
uses are in the big basin north of the Pine Lake area to East Second Street at Lake Herman
Road. Relatively large, flat sites exist or can be prepared in this area. Separate truck and
rail access is available. In addition, slopes are generally gradual enough to permit easy truck

access (up to about 15% slope) and rail extensions (up to about 6% slope)" (City of Benicia
1979a).

City of Benicia Zoning Ordinance. The Benicia Refinery is located in an area zoned as
IG--General Industrial District. According to City policies, the IG--General Industrial District

is intended to provide sites for the full range of manufacturing, industrial processing, general
service, and distribution uses deemed suitable for location in Benicia. The City of Benicia's
Zoning Ordinance, amended by resolution by the Benicia City Council in January 1993, was
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reviewed with respect to regulations related to the General Industrial (I-G) District and
specific regulations related to Use Permits. The following code sections are applicable to the

proposed Clean Fuels project:

+ Section 17.32.020. General industrial uses are permitted by right except that a use
permit is required for oil and gas refining.

o Section 17.98.070. Alteration or expansion of a preexisting use for which a use

permit is required. No preexisting use, established prior to the enactment of a use
permit requirement under this ordinance, shall be altered or expanded without first
obtaining a use permit for the alteration or expansion. Expansion shall be
interpreted as enlargement or extension of the use so as to occupy any part of the
structure or site, or another structure or site, which it did not occupy on the

effective date of the use permit requirement. Alteration shall be defined as:

1) achange the cost of which equals or exceeds $20 million or equals or exceeds
25 percent of current assessed valuation of the existing facility or structure,

whichever is less; or
2) a change which substantially alters the character or operation of the existing
use including, but not limited to, hours of operation or scope of activities or

services.

Alteration does not include any project that consists only of maintenance or repair of an
existing facility or structure.

« Section 17.70.260. Hazardous Materials. A use permit shall be required for any

new commercial, industrial, or institutional use, accessory use, or major addition
or alteration to an existing use that involves the manufacture, storage, handling,
transport, or processing of hazardous substances in sufficient quantities that would
require permits as hazardous chemicals under the Uniform Fire Code adopted by
the city.
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Suisun Marsh Local Protection Program. The proposed Clean Fuels project is located
outside the Marsh Protection Area identified in the Suisun Marsh Local Protection Program;
therefore, the Program is not directly applicable to the Clean Fuels project. Nevertheless, the

proposed project is consistent with the Program in that the proposed industrial development
would occur entirely within the existing boundaries of the Benicia Refinery and would,
therefore, be located and developed in a manner which protects marshland, wetland habitat,
and the water quality of the area.

Mitigation Measure No. 1

No mitigation is required.

Impact No. 2 The proposed project would not affect existing and future land uses.
No impact would occur.

The proposed Clean Fuels project would not result in any adverse or significant impacts with
respect to land use. As discussed above, the proposed project does not conflict with any of
the plans, policies, or ordinances set forth in the City of Benicia, Solano County, or by the
Suisun Marsh Local Protection Program. Since operations at the Benicia Refinery currently
involve oil and gasoline refining, and since the project would be a modification to these
operations located entirely within the existing refinery, the project would not disrupt or divide
the physical arrangement of an established community.

Land use designations, zoning, and actual land uses in the area within an approximately one-
half mile radius of the Benicia Refinery involve industrial manufacturing and similar
activities. There are no recreational, educational, religious, or scientific uses of the area in
the vicinity of the Benicia Refinery. Therefore, the Clean Fuels project would not result in
a conflict with these types of sensitive land uses. The proposed project would not convert
prime agricultural land to nonagricultural use, or impair agricultural productivity of prime
agricultural land. Finally, the proposed Clean Fuels project would not result in a substantial
alteration of the present or planned land uses of the area.
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4.2.3 Cumulative Impacts and Mitigation
None of the planned or potential projects described in Chapter 3.0 would impact current land
uses. All of the projects would be on land planned and zoned for the proposed use. . -

Much of the heavy industry in the San Francisco Bay is located along the margin of the Bay.
From the turn of the century to the present, many communities on the Bay have relied on
heavy industry for a large part of their economic base. The San Francisco Bay Area began
realizing what has become unprecedented population growth in the 1970s. With increased
population growth and accelerating housing costs in traditional areas of the region, residential
development spilled over into what had been primarily industrial and agricultural areas. Since
the 1970s, this increased residential growth has sometimes encroached on the traditional
heavy industry areas, resulting in land use conflicts in many communities including
Richmond, Martinez, Hercules, and Rodeo. These land use conflicts between suburban
residential uses and industrial uses have not been pronounced in Benicia because of the land
use plans, policies, and ordinances of the City and Solano County to maintain a buffer
between these uses.
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4.3 AIR QUALITY -

The proposed Clean Fuels Project could result in emissions of various compounds into the
atmosphere. These compounds can be generally classified as either “criteria air pollutants”
or "air toxics."

Criteria air pollutants are compounds for which federal and state ambient air quality standards
have been established to protect the public health and welfare, and include ozone, carbon
monoxide, nitrogen dioxide, sulfur dioxide, suspended particulate matter, and lead. These are
pollutants that are emitted from many types of sources including automobiles, stationary
combustion processes, industrial facilities, construction activities, solvent/paint use, gasoline
stations, and manufacturing facilities. This section addresses project emissions of criteria
pollutants and their impact on air quality.

Air toxics are compounds of concern to public health. Potential project impacts on public

health resulting from air toxics emissions are discussed in Section 4.4.
4.3.1 Environmental Setting

Climate and Meteorology

Regional Climatology. The climate of the San Francisco Bay Area is classified as

Mediterranean, which is characterized by mild, wet winters and warm, dry summers.
Regional climate is controlled primarily by the Pacific high-pressure system over the eastern
Pacific Ocean, low pressure areas that are established in the interior during summer months,
and local topography.

Local climates in the San Francisco Bay Area are strongly influenced by topography and
proximity to the Pacific Ocean and San Francisco Bay. Cool, onshore winds blowing from
the Pacific have a moderating effect. Coastal mountains in the Bay Area act as a barrier to
onshore winds, resulting in the channeling of air flow along canyons, valleys, and the
Carquinez Strait, as well as strong east-to-west temperature differences. The resulting overall

air flow patterns are complex, exhibiting much local variation.
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Surface Winds. Large-scale winds over the San Francisco Bay Area are predominantly from
the west; however, local variations in the winds are created by the topography along the
coastal areas adjacent to the Carquinez Straits. Prevailing winds vary on a diurnal and
seasonal basis. Locally, in the Benicia area, the winds are predominantly from the southwest
with an average annual wind speed of five miles per hour (2.2 meters per second). Bay Area
wind flow patterns are shown on Figure 4.3-1. A wind rose showing the percent frequency
of occurrence of wind speed and direction (from which the wind is blowing) in Benicia is
provided on Figure 4.3-2.

Temperature. Proximity to the Pacific Ocean and San Francisco Bay, as well as local
topography, are the greatest influences on temperature variability in the Bay Area. In the
Benicia area, temperature fluctuations are small because of the strong influence of the marine
climate. However, occasionally offshore continental air flows can cause more extreme
variations in temperature. Average temperatures in Benicia vary from 50 degrees Fahrenheit
(°F) in the winter to 70°F in the summer, with an annual average temperature of 57°F. The
Benicia area experiences numerous summer days with temperatures in excess of 90°F
(National Climatic Data Center 1992).

Precipitation. Precipitation in the Benicia area occurs mainly in the months of November
through February and is generally associated with the passage of Pacific-frontal winter storm
systems. Any rainfall occurring during the summer months is usually light and associated
with isolated showers. The nearest precipitation monitoring station to the Benicia Refinery
is the City of Martinez Water Treatment Plant. The annual average rainfall measured at that
station is 14.6 inches per year, based on precipitation collected between 1987 and 1992
(National Climatic Data Center 1992).

Air Quality

Air Quality Standards. Ambient air quality standards were first established in California
starting in 1969 (California Ambient Air Quality Standards or CAAQS). Federal air quality
standards were established later by the Environmental Protection Agency (EPA) following
passage of the Clean Air Act of 1970 (National Ambient Air Quality Standards or NAAQS).
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AIR QUALITY

There are two types of national ambient air quality standards: "primary" standards to protect
the public health, and "secondary" standards to protect public welfare (i.e., non-health effects
such as visibility reduction, crop damage, or damage to buildings). Currently, there are six
criteria pollutants for which both national and state standards have been established: carbon
monoxide (CO), nitrogen dioxide (NO,), ozone (O,), sulfur dioxide (SO,), particulate matter
less than 10 micrometers in size (PM,,), and lead (Pb). California standards generally are
more stringent than the national standards. In addition to standards for criteria pollutants, the
state has established standards for sulfates, hydrogen sulfide (H,S), vinyl chloride and
visibility reducing particulates.

Existing Air Quality. Benicia is located in the San Francisco Bay Area Air Basin. The Bay
Area Air Quality Management District (BAAQMD) and the California Air Resources Board
(CARB) operate a regional network of air quality monitoring stations to identify ambient

pollutant concentrations and to gauge the Bay Area’s progress toward attainment of federal
and state air quality standards. Monitoring stations throughout this network regularly take
measurements of the six criteria pollutants: carbon monoxide, nitrogen dioxide, ozone, sulfur
dioxide, and PM,,. Some stations collect information on all criteria pollutants, while others
only monitor for specific pollutants.

Background ambient concentrations of criteria pollutants depend on the amount of emissions
of these compounds or their precursors in a given area, wind patterns, and meteorological
conditions. As a result, background ambient concentrations vary from location to location.
However, areas located in close proximity and affected by similar sources and meteorological
conditions can be expected to have similar background pollutant concentrations.

The BAAQMD maintains air quality monitoring stations at Benicia, Crockett, Martinez,
Vallejo, Concord, and Pittsburg. The Benicia, Crockett, and Martinez monitoring stations
measure ambient concentrations of SO, only, the Vallejo and Pittsburg stations only measure
ambient concentrations of gaseous pollutants (particulates are not measured), while the
Concord monitoring station monitors for all criteria pollutants. Criteria pollutant monitoring
data used as being representative of existing background concentrations in the project area
were selected based on the proximity of the monitoring station to Benicia, and on the
similarity of wind conditions.
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AIR QUALITY

The locations of Vallejo, Concord, Martinez, and Pittsburg and the wind patterns for the San
Francisco Bay Area are shown on Figure 4.3-1. As the figure illustrates, Vallejo is in close
proximity to Benicia and experiences similar wind patterns. As a result, gaseous pollutant-
concentrations measured at the Vallejo monitoring station, except for SO,, which is measured
in Benicia, and PM,, which is only measured in Concord, were used as the best available data
to represent the background concentrations in the vicinity of the Benicia Refinery. Since
PM,, in the region is only measured at Concord, data from that station was used as the best
available data to represent background PM,, levels.

Table 4.3-1 contains a three-year summary (1990 through 1992) of the maximum measured
criteria pollutant concentrations at Benicia, Vallejo, and Concord, along with a summary of
the monitoring data collected from these stations during the first three months of 1993.
Table 4.3-1 compares these monitoring data with the corresponding federal and state air
quality standards and indicates the number of days that the standards for each criteria

pollutant have been exceeded over the period of record.

Attainment Status. Under the federal Clean Air Act Amendments of 1977, the NAAQS for
all criteria pollutants were to have been attained throughout the United States by 1987 and
maintained thereafter. The Air Quality Management Plan developed by the BAAQMD in
1982 was designed to bring the Bay Area into compliance with the Clean Air Act

Amendments. Since 1977, air quality in the Bay Area has improved but the federal standards
for carbon monoxide and ozone have not yet been officially attained. In 1990, the federal
Clean Air Act was amended again, and nonattainment areas were required to be brought into
compliance with federal standards in a time frame ranging from 6 to 20 years, based on the
severity of the area’s air quality problem. The Bay Area was designated as a "Moderate"
nonattainment area for ozone, and the state was required to attain the national standard by
the end of 1996. Recent air quality data shows that the Bay Area did not exceed the national
ozone standard during the three year period from 1990-1992. The Bay Area is also
designated as a "Moderate" nonattainment area for carbon monoxide. The national carbon
monoxide standard was not exceeded in 1992.

The CAAQS, which are equal to or more stringent than the NAAQS, do not have a specific
attainment date. State legislation (i.e., AB2595, the "California Clean Air Act of 1988")
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TABLE 4.3-1

BACKGROUND AIR QUALITY DATA FOR THE BENICIA AREA

AIR QUALITY

Number of Days Exceeding

Number of Days Exceeding

California Federal Maximum Concentrations State Standard Federal Standard
Average Air Quality Primary
Pollutant Time Standards Standards 1990 1991 1992 | 1993® | 1990 | 1991 | 1992 | 1993 | 1990 | 1991 | 1992 | 1993©®
Oxidants? (Ozone) 1 hr 009ppm  0.12ppm 011 011 010 007 | 2 2 1 0 0 0 0 0
Carbon Monoxide 1 hr 20 ppm 35 ppm 12.0 13.0 11.0 7.3 0 0 0 0 0 0 0 0
8 hrs 9.0 ppm 9 ppm 9.0 9.6 6.6 5.8 0 1 0 0 0 1 0 0
Nitrogen Dioxide 1hr 0.25 ppm -3 0.08 0.09 0.07 0.05 0 0 0 0 - -- - -
Annual -- 0.053 ppm 0.014 0.019 0.017 n/a -- -- -- n/a 0 0 0 n/a
Sulfur Dioxide® 1 hr 0.25 ppm - 0.04 0.04 0.03 n/a 0 0 0 n/a -- -- -- --
24 hrs 0.04 ppm 0.14 ppm 0.014 0013 0.017 0.005 0 0 0 0 0 0 0 0
Annual -- 0.03 ppm 0.001 0.001 0.001 n/a -- - -- - 0 0 0 n/a
PM,,® 24 hrs 50 pg/m® 150 pg/m’ 147 111 73 49 6 13 8 0 0 0 0 0
Annual 30 pg/m’ 50 pug/m’ 20.0 252 22.6 n/a - - -- n/a 0 0 0 n/a
Lead 30-day 1.5 pg/m’ -- 0.09 0.07 0.02 n/a 0 0 0 n/a 0 0 0 n/a
Calendar Qtr. - 1.5 pg/m’ 0.07 0.06 0.02 n/a 0 0 0 n/a 0 0 0 n/a

Source: California Air Resources Board 1990, 1991, 1992.
Bay Area Air Quality Management District, 1993.
Notes: (1) Concentration units for ozone, carbon monoxide, nitrogen dioxide, and sulfur dioxide are in parts per million (ppm). Concentration units for PM,, and lead are in micrograms

per cubic meter (ug/m>).

Data for NO,, CO, O,, and Pb are from the Vallejo monitoring station.
(2) California standard for ozone was 0.10 ppm for the years 1985-1988. The standard was changed to 0.09 ppm in 1989.
(3) "--" indicates no applicable standard.
(4) SO, data are from Benicia monitoring station.

(5) PM,, data are from Concord monitoring station since PM,, measurements are not taken in Vallejo.
(6) Available data from 1993 covers the first calendar quarter (Jan-Mar).

n/a Not available.
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AIR QUALITY

requires the CARB to expedite compliance with the state standards. Pursdant to the
California Clean Air Act, the BAAQMD approved the 1991 Clean Air Plan on October 30,
1991. The Clean Air Plan implements the Bay Area’s current strategy to attain the state’s

carbon monoxide and ozone standards.

Under the California Clean Air Act, the Bay Area has been designated by the CARB as
nonattainment for carbon monoxide, ozone, and PM,,. Under the California Clean Air Act,
the Bay Area has been designated as a "serious" nonattainment area for ozone. The Bay Area
Air Basin is in attainment of the state and federal nitrogen dioxide, sulfur dioxide, lead, and
the federal PM,, standards.

Regional Emissions Inventory. Each criteria pollutant behaves differently in the

atmosphere. Carbon monoxide is a relatively inert compound in the atmosphere, leading
primarily to localized air quality impacts where emissions are high. Ozone is not directly
emitted into the atmosphere, but is formed by photochemical reactions between reactive
hydrocarbons and nitrogen oxides' (NO,) in the presence of sunlight. Ambient PM,, is
comprised of directly emitted particulate matter and secondary particulates that form in the
atmosphere through a variety of chemical reactions involving NO,, sulfur oxides® (SO,), and
reactive hydrocarbons. Finally, ambient NO, and SO, are measured directly in the
atmosphere since there are specific ambient air quality standards for these compounds.

The BAAQMD compiles inventories of emissions from sources associated with human
activity (anthropogenic sources) for the nine Bay Area counties including the portion of
Solano County where the project is located. The BAAQMD emissions inventory includes
criteria air pollutants (nitrogen oxides, sulfur dioxide, carbon monoxide, and particulate

matter) and precursors of criteria air pollutants (total organic gases and reactive hydrocarbons,

' NO, refers to all oxides of nitrogen. Emissions of NO, from combustion are primarily
nitrogen oxide (NO) and NO,. In the atmosphere, NO and NO, react photochemically with
reactive hydrocarbons and water vapor to form ozone, as well as trace amounts of other short-
lived NO, compounds.

2 S0, refers to all oxides of sulfur. Emissions of SO, from combustion are primarily SO,,
with 1 to 10 percent sulfur trioxide (SO,). Sulfur trioxide is short-lived and rapidly reacts
with water vapor in the atmosphere.
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which the BAAQMD usually refers to as "POC," Precursor Organic Compounds). The
current inventory is based on 1987 emissions data, the current base year used for air quality
planning by the BAAQMD. Projections of expected future emission levels have also been
prepared by the BAAQMD, based on expected growth rates in population, employment,
industrial/commercial activity, travel, and energy use, under control measures already adopted
by the District. The projected emissions do not include the effects of reformulated fuels in
lowering emissions or control measures that are included in the 1991 Clean Air Plan.

In the Bay Area, anthropogenic emission sources are significantly greater than natural sources
(BAAQMD 1991a). The emission inventory for the anthropogenic sources is made up of
stationary sources (both point and area sources) and mobile sources including on-road motor
vehicles and other mobile sources. On-road motor vehicles include light-duty passenger
vehicles, light-, medium-, and heavy-duty trucks, motorcycles, and urban buses. Other mobile
sources include off-road vehicles, trains, ships, aircraft, and mobile equipment.

Criteria pollutant emissions in the Bay Area for 1987 are presented in Table 4.3-2. Also
shown in the table are the BAAQMD projected Bay Area criteria pollutant emissions levels
for 1997, when the Clean Fuels Project would be in operation. As noted above, the projected
1997 emissions data do not account for the effects of reformulated fuels or other control
measures specified in the 1991 Clean Air Plan that would have been implemented by 1997.
Therefore, actual emissions in 1997 should be lower for all criteria pollutants than the levels
provided in the table.

A summary of criteria pollutant emission levels for Solano County during 1987 and projected
levels for 1997 are provided in Table 4.3-3. The projected 1997 emissions are based on the

assumption that the County’s percentage contribution to total Bay Area emissions would
remain constant.

Exxon Benicia Refinery Emissions Inventory. Criteria pollutant emissions from the Benicia
Refinery for 1992 are presented in Table 4.3-4. These data are based on the annual emissions
inventory from all refinery sources submitted to the BAAQMD by Exxon. These emission

sources include heater and furnace stacks as well as fugitive emissions from such equipment

as valves and pumps.
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TABLE 4.3-2 -

BAY AREA CRITERIA POLLUTANT EMISSION INVENTORY

1987* Projected 1997°
Bay Area Emissions Bay Area Emissions
Pollutant (tons/day) (tons/day)
Particulate Matter 950 ' 1145
Sulfur Dioxide 109 106
Nitrogen Oxides 599 497
Carbon Monoxide 2729 2022
Total Organics* 1692 1260
Volatile Organics® 897 755

* Source: Base Year 1987 Emissions Inventory Report (BAAQMD 1991a).
® Source: Bay Area ‘91 Clean Air Plan, Volume IV (BAAQMD 1991b).
¢ Total organics and volatile organics not considered a criteria pollutant.
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SOLANO COUNTY CRITERIA POLLUTANT EMISSION INVENTORY

1987° 1987 Solano County  Projected 1996°
Solano County Contribution to Solano County
Pollutant Emissions Bay Area Emissions Emissions
(tons/day) (percent) (tons/day)
Particulate Matter 527 3.9 63
Sulfur Dioxide 174 16.0 17
Nitrogen Oxides 30.2 5.0 23
Carbon Monoxide 113 4.1 83
Total Organics® 88.7 52 66
Volatile Organics® . ¥ l ) 45

* Source: Base Year 1987 Emissions Inventory Report (BAAQMD 1991a).
® Estimated based on BAAQMD 1997 emission data for Bay Area and 1987 Solano County

contribution to the Bay Area.

¢ Total organics and volatile organics not considered a criteria pollutant.
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TABLE 4.3-4 .

1992 EXXON REFINERY CRITERIA POLLUTANT EMISSION INVENTORY

1992°
Exxon Refinery Emissions

Pollutant (tons/day)
Particulate Matter 0.73 -
Sulfur Dioxide 15.35
Nitrogen Oxides 8.61
Carbon Monoxide 1.41
Total Organics® 3.64
Volatile Organics® 3.64

* Source: Base Year 1992 Emissions Inventory Report (BAAQMD 1993d).
® Total organics and volatile organics not considered a criteria pollutant.
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Odorous Compounds

Some compounds emitted from petroleum refining have the potential to cause odors that
could be classified as objectionable or a nuisance. Several compounds present in the Benicia
Refinery air emissions, such as hydrogen sulfide (H,S) and other sulfur compounds, ammonia,
acrolein, formaldehyde, and xylene, are known to cause unpleasant odors. Emissions of
sulfur dioxide (SO,), benzene, toluene, polycyclic hydrocarbons, and other organic compounds

could also cause unpleasant odors in high enough concentrations.

The basic properties of odors, as perceived by humans, have been described by four major
criteria: detectability, intensity, character, and hedonic tone (AWMA 1992). The detection
of an odor can be further classified into simple detection and specific recognition. Detection
simply is the lowest concentration that can be perceived to elicit a sensory response. A
person is aware that there is something added in the air, but is not able to distinguish it
specifically. Recognition of an odor occurs when the minimum concentration is high enough
for the individual to pick out the odor as having a characteristic quality identifiable by a
segment of the population. The intensity of the odor refers to the strength of the odor
sensation. The character of the odor refers to the recognizable smell of the odor (e.g., fishy,
rancid, hay, sewer, turpentine, ammonia, etc.) (Cha 1991). Finally, the hedonic tone of an
odor is a judgement criteria of the relative pleasantness or unpleasantness of the odor, and
is influenced by factors such as an individual’s subjective experience and the frequency of
occurrence of the odor.

From January 1, 1992 to June 23, 1993, there were a total of 85 complaints received by the
BAAQMD about the Benicia refinery. Twelve were confirmed,’ but no notices of violations
were issued (BAAQMD 1993d). These complaints included perceived odors beyond the
refinery property line from H,S, propane, wastewater tanks, and sulfur, as well as visible
emissions such as smoke. Beyond the Exxon refinery property line there are surrounding

marshlands and other industrial operations which can cause or contribute to the odors detected
in the area.

* For an odor complaint to be confirmed, a BAAQMD staff member must be face-to-face
with the complainant(s) and smelling the same odor. This has been the confirmation process
for the District since 1986.
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The following Benicia Refinery operations have been identified as potential sourcés of odors:

» Existing wastewater treatment biological oxidation unit
* Odorant injection into tankers at the LPG loading rack
« Odors from crude unloading and various process units
« Odors from diesel delivery trucks

e Qdors from ammonia facilities

Rules, Regulations, and Standards

The proposed Clean Fuels project is being undertaken to comply with state and federal
reformulated fuels requirements. These requirements are being enforced throughout
California and in ozone nonattainment areas in other parts of the United States to reduce
automobile emissions of carbon monoxide, volatile organic compounds, and air toxics. The
proposed project is also subject to other federal, state, and local rules, regulations, and
standards. These rules, regulations, and standards define: (1) maximum allowable
incremental and cumulative ambient air quality impacts of the proposed project; (2) minimum
acceptable emission control technology requirements; (3) requirements for offsetting emission
increases associated with the proposed project; and (4) limitations on emissions of odorous
compounds. The following discussion summarizes the major rules, regulations, and standards
applicable to the proposed project.

Ambient Air Quality Standards. National and California ambient air quality standards
(NAAQS and CAAQS) have been established for the six criteria pollutants: CO, NO,, O,,
SO,, PM,,, and lead. The purpose of the air quality standards is to protect public health and

welfare. The NAAQS are defined as the maximum acceptable ambient concentrations that
may be reached (annual and short-term standards) but not exceeded more than once per year
(short-term standards only). The CAAQS are defined as ambient concentrations that may not
be equalled or exceeded.

The 1990 federal Clean Air Act Amendments required re-classification of geographic areas

in compliance with the NAAQS (attainment areas) as well as areas that do not attain the

NAAQS (nonattainment areas). New or modifying sources located in nonattainment areas
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are subject to New Source Review (NSR) regulations, and those located in attainment areas
are subject to Prevention of Significant Deterioration (PSD) regulations. Nonattainment areas
are subject to new compliance deadlines based on the severity of present pollution levels.
Since designation of an area is made on a pollutant and standard-specific basis, it is possible
to be located in an area designated nonattainment for one pollutant, but attainment for other

pollutants.

In the San Francisco Bay Area, the BAAQMD is the agency responsible for developing
specific rules and strategies for attaining the NAAQS and submitting these rules to the CARB
for inclusion in the State Implementation Program (SIP). Air quality aspects of new pollutant
emitting facilities and facility modifications located in the San Francisco Bay Area Air Basin
are governed by the BAAQMD NSR and PSD regulations (Regulation 2, Rule 2).

Federal Regulations for New and Modified Sources. Several federal regulations apply to

the proposed project. These include New Source Performance Standards (NSPS), PSD and
NSR. Each of these regulations is discussed below.

NSPS were promulgated under Section 111 of the Clean Air Act and implemented under 40
CFR Part 60 to develop standards of performance for new or modified sources and specify
certain monitoring and reporting requirements. These standards define the minimum level
of performance for operation of industrial sources and control of regulated pollutants. Some
NSPS apply to the proposed project. These include NSPS for petroleum refinery equipment.
The NSPS program is implemented by the BAAQMD.

PSD regulations were first promulgated by the EPA (40 CFR Part 52) to prevent air quality
degradation in areas where criteria pollutant concentrations are below ambient standards (i.e.,
attainment areas). Particular emphasis is given to protection of air quality in national parks
and wilderness areas (referred to as Class I areas). PSD regulations require new major
sources or modification of an existing major source located in an attainment area to obtain
a permit prior to construction.

If a new source or modification triggers the PSD review process for any attainment pollutant,
then the PSD review is also required for all other attainment and certain noncriteria pollutants
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exceeding specified emission significance levels. Any source subject to PSD réview must
conduct an analysis to ensure the application of best available control technology (BACT).for

all applicable pollutants.
For each pollutant subject to BACT, additional analyses may be required, including:

e Air quality dispersion modeling to demonstrate compliance with maximum
allowable PSD increments and the NAAQS.

e Pre and/or post-construction air quality monitoring.
* Analysis of impacts on soils, vegetation, visibility, and Class I areas.

Class I areas have been defined as areas where pristine air quality is to be maintained.
Class II areas have been designated as regions where moderate cumulative incremental
increases in ambient pollutant increases are allowed. Class III areas are areas in which
greater cumulative incremental pollutant increases are allowed. Currently, there are no
Class III areas in the country. The San Francisco Bay Area is designated as a Class II area.
For the proposed project, the nearest Class I area is Point Reyes National Seashore, located
50 kilometers from the project.

Emissions of pollutants for which a proposed project site is in a nonattainment area are
governed by the EPA’s NSR requirements, as specified in the 1990 Clean Air Act
Amendments. Under these requirements, a permit for a new or modifying source may only
be granted if the following conditions are met:

* Emission limitations must reflect Lowest Achievable Emission Rate (LAER)
control technology standards.

* All other existing major sources owned or operated by the applicant within the

state must be in compliance with applicable emission limitations and air quality
standards.
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* Emission reductions or offsets from existing sources in the area are required for
reasonable further progress toward attainment of the NAAQS. The 1990 Clean Air
Act Amendments specify offset ratios from 1.1 to 1 for marginal nonattainment
areas to 1.5 to 1 for extreme nonattainment areas.

The LAER is defined as either the most stringent emission limit of a similar source found in
the SIP or the lowest emission rate achieved in practice or reasonably expected to be
achieved for such sources. In the federal system, LAER is intended to be much more
stringent than BACT, but under California law BACT is essentially the same as LAER.

BAAQMD Regulations for New and Modified Sources. In the Bay Area, almost all new
or modified stationary sources are subject to the requirements of BACT. According to

BAAQMD requirements for new or modified facilities, for each criteria pollutant, except lead
and ozone, with emissions in excess of 5.0 pounds per highest day or 365 pounds per year
BACT is required. BACT is also required for precursor organic compounds with emissions
in excess of the above emission thresholds. For lead, BACT is required if the cumulative
increase in emissions since December 1, 1992 is 3.2 pounds per day or 0.6 tons per year. For
hydrogen sulfide, total reduced sulfur, and reduced sulfur compounds, BACT is required if
the cumulative emissions increase since December 1, 1992 is greater than 55 pounds per day
or 10 tons per year.

The BAAQMD has authority for implementing and enforcing the EPA’s NSR policy in the
Bay Area. The BAAQMD’s NSR requirements are either the same or more stringent than
the federal requirements for stationary sources. The San Francisco Bay Area Air Basin is
currently a nonattainment area for state and federal ozone and CO standards, and state PM,,
standards; accordingly, some of the requirements under the BAAQMD’s policy are more
stringent than the federal policy.

The BAAQMD NSR policy requires emission offsets for a new or modified source with a
cumulative increase in emissions of NO, or precursor organic compounds (POCs) in excess
of 1.0 ton per year since April 5, 1991. POCs and nitrogen oxides form ozone when they
react in the presence of sunlight. The emission offsets must be provided for the entire
cumulative increase at the following ratios:
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Required Offset Ratio

Facility Emissions (tons/year) POC NO,
less than 25 1.05t0 1 1.05t0 1
greater than or equal to 25 but 1.10 to 1 1.10 to 1

less than 100
greater than or equal to 100 1.20 to 1 1.20to 1

Any planned major facility that will constitute a new or modified emissions source with a
cumulative increase since April 5, 1991 of more than 1.0 ton per year of PM,,, TSP, or sulfur
dioxide, must provide offsets at either a 1.1 to 1 ratio or another ratio approved by the
BAAQMD.

Emission offsets can be obtained from emission reductions onsite at the facility or from other
offsite facilities. Offsite emission reduction credits must be verified and approved by the
BAAQMD and "deposited" in the BAAQMD Emissions Bank before use as an offset. The
Emissions Bank acts as a clearinghouse for emission reduction credits that can be used for
offsets. The BAAQMD keeps track of the quantities of emission reduction credits available
and the facilities that own them.

Modeling requirements are specified for facilities with a cumulative increase of carbon
monoxide emissions since July 17, 1991, in excess of 25 tons per year. Modeling must show
that the proposed project will not interfere with attainment or maintenance of the state carbon
monoxide standards.

The BAAQMD has been granted authority by the EPA to implement the PSD program for
all criteria pollutants. The local PSD program is somewhat different from the federal PSD
program. The BAAQMD does not place as much emphasis on distinguishing between
attainment and nonattainment pollutants in its permitting requirements as the EPA does. For
this reason, most of the BAAQMD regulations resemble NSR regulations, which are more
stringent than PSD regulations. However, certain aspects of the PSD program, such as the
PSD increments and impact analysis requirements, are incorporated into the BAAQMD
regulations.
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Air quality dispersion modeling to demonstrate compliance with applicable NAAQS and PSD
increments is required for facilities with cumulative emission increases, since the PSD

baseline date, minus contemporaneous actual emission reductions at the facility in excess of:

* 40 tons per year of SO, or NO,
» 25 tons per year of suspended particulate matter, or 15 tons per year of PM,,
» 100 tons per year of CO

A full PSD analysis, including: air quality, visibility, soils, and vegetation impact analyses,
is required for a new or modified facility that will emit greater than 100 tons per year of CO,
PM, POCs, SO, or NO, and has had a cumulative increase of lead or other specified non-
criteria pollutants since December 1, 1982 from the facility exceeding their BACT threshold
values.

There are numerous other BAAQMD regulations, in addition to the BACT, offset, and PSD
requirements previously discussed, which apply to the proposed project. Details of the
regulations are contained in the Bay Area Air Quality Management District Rules and
Regulations, Volumes 1 and 2.

Odor Regulations. The BAAQMD has rules and regulations that apply to emissions of odor

causing substances. Regulation 7 specifies general limitations on odorous substances and
specific emission limitations on certain compounds such as mercaptan and phenolic
compounds. This regulation applies to a facility when and if the District receives confirmed
complaints from more than 9 different complainants in a 90-day period. Public nuisance
provisions are generally used for complaints. Regulation 9, Rule 2 specifically limits
emissions of H,S during a 24-hour period to levels that result in ambient ground-level
concentrations equal to or less than 8.3 x 10? mg/m’ (on a dry volumetric basis) for a 3-
minute average, or 4.3 x 10? mg/m® for a 60-minute average. There are no state or federal
regulations that apply specifically to controls of odors.
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4.3.2 Criteria Pollutant Impacts and Mitigation Measures

The following project activities would result in criteria pollutant emissions: (1) construction
of the proposed project; (2) operation of project equipment; and (3) increased refinery
employee vehicle trips and rail traffic. Pollutant emissions from these elements of the Clean
Fuels project could affect local and/or regional air quality, or could have cumulative or odor-
related impacts. Therefore, the following analysis of the project’s air quality impacts
addresses these issue:

« Impacts of construction activities

» Local impacts from project operations

» Impacts from employee commuters

« Regional impacts from project operations

» Odor impacts

« Cumulative impacts from this and other reformulated fuels projects, other projects

at the Benicia Refinery, and other major new sources

Study Area

The San Francisco Bay Area Air Basin was selected as the study area for assessing project-
related and cumulative regional air quality impacts. This air basin includes most of the nine-
county Bay Area including the portion of Solano County that encompasses Benicia. The
local study area included the Benicia Refinery and the City of Benicia, and encompassed the

area where maximum ground-level concentrations associated with project emissions would
occur.

Impact Assessment Methodology

The air quality impact assessment discussed in this document was derived from emission
estimates and air quality modeling conducted by Exxon Research and Engineering (ER&E)
for their BAAQMD air permit application (Exxon 1993c). The air quality assessment
prepared by Exxon was independently reviewed by Woodward-Clyde Consultants to judge
its conformance with prescribed protocol and to verify calculations. Based on this review,
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the emissions estimates and air quality modeling was found to adequately follow current
BAAQMD guidelines and no calculation errors were found. The assessment methodology
i1s summarized below.

Emissions. The first step in assessing project impacts on air quality was to estimate project--
related emissions of criteria pollutants. Emissions from the operation of project equipment
were based on manufacturer’s data and regulatory agency factors for the same types of
equipment that would be installed for the project. Emissions from employee and construction
worker vehicles and delivery trucks were based on CARB emission factors (from the
EMFACTEP program for years 1994/1995) and estimated number of trips per day, trip
lengths, and vehicle speeds. Emissions from construction equipment exhaust were estimated
using emission factors suggested by the BAAQMD (1985, revised 1991) and on an estimate
of diesel fuel consumption by construction equipment. Fugitive dust emissions during
construction were estimated based on the surface area disturbed, expected duration of activity
in a given area, and an EPA emission factor of 1.2 tons of fugitive dust emitted per acre of
construction per month of activity (EPA 1985). This emission factor accounts for fugitive
dust emissions from land clearing, blasting, ground excavation, cut and fill operations, vehicle
travel over construction areas, and wind erosion of exposed areas. To estimate the PM,,
fraction of total fugitive dust emissions, a factor of 60 percent was applied, as recommended
by the BAAQMD. This means that 60 percent of the total particulate matter is assumed to
be PM,,. Emissions of VOCs from painting of tanks and other equipment were computed
based on estimated quantities of paint needed and the maximum allowable VOC content in
paint in California (2.8 pounds per gallon). All of the paint VOCs were assumed to be
emitted to the atmosphere.

Ground-Level Concentrations. Air quality dispersion modeling was performed to assess

the effects of the Clean Fuels project’s emissions on local air quality. Modeling was
performed for criteria pollutants that would have a net onsite emissions increase as a result
of the proposed project. Air quality dispersion models compute ambient ground-level
concentrations of pollutants based on meteorological conditions, geographical relationships
of the emission sources and receptors (locations where concentrations are computed),

emission source characteristics, and criteria pollutant emission rates from each source.
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Maximum ground-level pollutant concentrations were estimated using three EPA-approved
air quality dispersion models. Different models had to be used because of the complex
terrain and variety of conditions found near the refinery. Fhe SCREEN model was used to-
evaluate short-term concentration increases due to specific atmospheric phenomena resulting
during the breakup of diurnal inversions and due to shoreline effects during light wind
conditions. Terrain in the vicinity of the Benicia Refinery includes hills that are higher than
the release height of the emissions sources. Therefore, both a flat terrain model and a
complex terrain model were used. The Industrial Source Complex Short Term model
(ISCST2) was used where the terrain was lower in elevation than the emission sources and
to calculate building-induced downwash effects on ground-level concentrations. For
conditions in which terrain was higher in elevation than the emission sources the COMPLEX
I model was used. Modeling of project emissions was conducted in accordance with EPA
and BAAQMD modeling guidance.*

Ground-level concentrations were computed using a rectangular grid of receptors extending
out 5 kilometers (3.1 miles) from the refinery property boundaries in all directions. The
receptor grid was defined such that maximum concentrations would be within the area
modeled. Inputs to the models included: source emission rates, emission source information
(such as stack height and diameter, stack gas exit temperature and velocity, and tank
dimensions), locations of sources and receptors, and meteorological data. The meteorological
data used for the models consisted of five years of onsite wind data combined with
temperature, total cloud cover, ceiling height, and mixing height data from Travis Air Force
Base.

Since CO is the primary pollutant of concern for local impacts from vehicles, ground-level
concentrations of CO resulting from increased local traffic associated with project
construction were estimated using the CALINE4 model. Vehicle emission rates from
EMFACTEP, provided by the BAAQMD (BAAQMD 1985, revised 1991) were input into the
model along with meteorological parameters that would provide worst-case CO concentrations
to receptors near the roadway (i.e., low wind speed, wind direction parallel to the roadway,
low temperature, and stable atmosphere). The project-related 8-hour CO concentration

* At the request of the BAAQMD, the modeling was performed assuming the land use
surrounding the refinery was "rural."
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calculated from the CALINE4 model was added to a background 8-hour concentration of 3
parts per million (ppm), as reccommended by the BAAQMD (1985, revised 1991). The total
CO concentration was compared to the CAAQS and NAAQS to determine the significance
of the project impact.

Construction Impacts and Mitigation

Activities associated with construction that would result in criteria pollutant emissions
include: land clearing, excavation and grading, relocation of existing equipment, delivery of
construction materials, construction worker vehicle traffic, and construction of new facilities.
Additional activities, such as painting, would also result in emissions of criteria pollutants.

Emissions associated with construction of the proposed project would be temporary and
would not occur concurrently with project operations. Because of this, potential air quality
impacts resulting from project construction and operation were assessed independently.

Significance Criteria. Emissions-based significance criteria recommended by the BAAQMD

(1985, revised 1991) were used to assess the significance of construction emissions.

Construction emissions that exceed the levels provided in Table 4.3-5 were considered to
cause a short-term significant air quality impact. In assessing CO impacts from construction

worker vehicle traffic, the ambient air quality standards were used, as recommended by the
BAAQMD (1985, revised 1991).

Emission Sources. Construction-related vehicle traffic includes trucks making pickups and
deliveries and construction worker commuting. It was estimated that 10 trips per day would
be made by diesel-powered trucks delivering materials and/or hauling off debris. Each trip
was assumed to be 12 miles long at highway speed (55 mph) and 4 miles at urban speed

(30 mph) within the City of Benicia. For gasoline-powered trucks making pickups/deliveries
within the boundaries of the refinery, an estimated 60 trips per day would occur, with each
trip being 2 miles at a plant speed limit of 15 mph.

The construction work force is expected to vary over the 20-month construction period.

During the first year of project construction the average number of workers per day would
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BAAQMD EMISSION SIGNIFICANCE LEVELS

AIR QUALITY

Significance Criteria

Daily* Annual®
Pollutant (Ib/day) (tons/year)
VOC 150 27
NOy 150 27
SO4 150 27
CO 550 100
Particulates 150 27
PM,, 80 15

Source: BAAQMD (1985, revised 1991).

* Both daily and annual significance levels apply.

® Annual significance levels were computed using daily significance levels and assuming full-
time source operation.
¢ PM,, significance level is based on the BAAQMD emission threshold used for defining a

major modification of a major facility (BAAQMD Rule 2-2-221).
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be 338, and would be 670 for the second year. The average number of daily trips would be
614 during the first year and 1,218 during the second year. The number of workers during
peak construction periods would be approximately 900 workers, generating up to 1636
average daily trips per day. These trips are expected to result in 34,442 daily vehicle miles
traveled (VMT), of which a large portion would be freeway-type trips. Vehicle emission
rates for 40 mph were applied to the total vehicle miles traveled to calculate the daily
emissions for construction worker traffic.

During construction of the new facilities in the process area, an estimated 4 acres would be
disturbed during a 14 month period. Construction activities in the storage tank area would
occur in two locations, with 4 acres disturbed during a 3-month period at one location, and
3 acres disturbed over a 5-month period at the other. To minimize fugitive particulate
emissions, construction areas subject to dust generation would be wetted twice daily using
approved watering procedures. This is expected to result in a 50% reduction in emissions.

An estimated 400,000 gallons of diesel fuel is expected to be used during project
construction. The fuel consumption estimate was based on the type of construction project,

activities involved, and estimated manpower requirements.

Impact No. 1 Project construction activities would result in NO, and PM,, emissions
that would cause a short-term impact on air quality. This impact would
be significant.

Daily and annual average emissions from construction activities (including vehicle traffic)
during the 20-month construction period are provided in Table 4.3-6. The annual average
emissions are provided for both years during the construction period. Daily emissions are
based on traffic conditions associated with the peak workforce of approximately 900 workers.
This level of workforce would occur for about 6 months of the construction period, and
therefore the daily worker vehicle emissions represent a short-term maximum. Annual
average emissions are provided for each year of the construction period.

As indicated in Table 4.3-6, annual average construction emissions would exceed BAAQMD
significance criteria for NO,, PM, and PM,,. The primary source of NO, emissions would
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TABLE 4.3-6

SUMMARY OF CRITERIA POLLUTANT EMISSIONS FROM CONSTRUCTION ACTIVITIES

Annual Average Construction Emissions (tons/year) Daily Emissions (Ibs/day)
Construction
Activity VOC NO, SO, Cco PM PM,, vOC NO, SO, co PM PM,,
Construction 0.2 1.2 0.3 1.0 0.2 0.2 1.0 6.7 1.7 53 14 1.3
Related Trucks
Worker Vehicles® 44.6 90.7* 15.3* 723.4*  166.6 159.9*
1st Year 22 44 0.8 352 8.1 7.8
2nd Year 43 8.7 1.5 70.0 16.1 15.5
Fugitive Dust 29.9 17.9 163.8 98.4
Construction _ 2
Equipment 6.0 42.1 48 110 235 2.5 32.8 230.8 26.3 60.2 13.9 134
Painting 42 23.0 10
Total 1014 328.2 41.6 788.9 345.7 283.0
1st year 11.6 47.7 5.6 472 40.7 28.4
2nd year - 147 52.0 6.3 82.0 438.7 36.1
BAAQMD Emission 27 27 27 100 27 16 150 150 150 550 150 80
Significance Criteria

* Worker vehicle emissions are based on averages for the first and second years of construction, as listed under "Annual Average Emissions." Worker
vehicle emissions listed under "Daily Emissions” represent the peak workforce (900 workers), which was used to calculate a maximum daily impact.
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be from construction equipment. Although worker traffic would contribute to PM and PM,,

emissions, fugitive dust would be the primary source of these emissions.

Daily emissions estimates include emissions from worker vehicle traffic during the peak
(6 months) construction period. During this period, emissions would exceed BAAQMD
significance criteria for NO,, CO, PM, and PM,,. The CO emissions would be primarily
from commute traffic associated with the peak-construction workforce. Although the CO
emissions would exceed the BAAQMD daily significance threshold, they would not be
considered significance since they would not cause or contribute to a violation of an ambient
air quality standard. Modeling results for construction worker traffic indicated a maximum
potential 8-hour CO concentration of 6.3 ppm, as compared to the 8-hour CAAQS of
9.0 ppm. The 8-hour CAAQS is the most restrictive standard for CO, and therefore, were
used as a basis of comparison to significance thresholds.

Mitigation Measure No. 1

Construction would result in significant emissions of NO, and PM,,. These emissions would
be reduced through contract specifications and normal construction activity practices that
would be included in the construction contract to mitigate construction impacts. Examples
of these measures include:

« Timely and proper maintenance of construction equipment.

« Reduce idle time for construction vehicles.

« Watering disturbed (graded or excavated) surfaces as necessary, increasing
frequency when weather conditions require.

« Water disturbed areas to form a compact surface after grading and earthworking.

+ Using chemical dust suppressants when watering is not sufficient.
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« Limiting areas to be cleared to facilities required for the project and necessary

equipment and materials stockpile areas.

« Reducing speed limits for construction equipment and vehicles on unpaved roads
when conditions require.

« Standard erosion control measures would be included as part of the grading plans.

Even with this mitigation measure, construction emissions are expected result in short-term,

significant impacts.

Project Operation Impacts and Mitigation

The proposed project would involve installation of new facilities and modifications to several
existing facilities. Some existing sources would also have their emissions increased or
decreased since they are affected by changes associated with the project. These new and
modified facilities would be the primary sources of criteria pollutant emissions from the
project when it becomes operational. Additional emissions would be generated by increased
vehicle traffic of new employees.

Local Impacts. Pollutants are dispersed in the atmosphere as they are emitted from a source,

mixing with the air and increasing the ambient concentrations of those pollutants. The
increase in pollutant concentrations caused by an emission source(s) depends on the rate and
volume of emissions from the source, distance from the source, temperature of the exhaust
plume, and atmospheric conditions.

Significance Criteria. Where possible, air quality impacts on Benicia were evaluated in

terms of the ground-level concentrations of air pollutants caused by project emissions. As
discussed in Section 4.3.1, the EPA and State of California have established National
Ambient Air Quality Standards (NAAQS) and California Ambient Air Quality Standards
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(CAAQS) for ground-level concentrations of NO,, SO,, CO, ozone and PM,,’ (Table 4.3-7).
The most stringent of those standards were used to assess the significance of local air quality
impacts caused by the project. If ground-level concentrations of pollutants resulting from
project emissions added to background concentrations of those pollutants exceeded the most
stringent NAAQS or CAAQS, the air quality impact was judged to be significant. Emissions
that did not result in concentrations above the standards were considered to have an
insignificant impact on air quality.

The NAAQS and CAAQS are the most appropriate significance criteria for evaluating local
air quality impacts because they are designed to protect public health and welfare. For
example, the CAAQS have been adopted by the California Air Resources Board (CARB) at
public hearing based on the recommendations of the State’s public health authority, the Office
of Environmental Health Hazards Assessment. All relevant and scientifically valid health
studies are evaluated in setting the standards to determine the concentrations that cause short-
term and long-term harm to sensitive individuals and groups. CARB, the EPA, and others
regularly sponsor research to gain more insight into how pollutants affect human health and
use those studies to review and update standards.

For most pollutants, the target group being protected by the NAAQS and CAAQS are
individuals whose tolerance to exposure has been reduced by respiratory or coronary disease.
The standards are set below the levels shown to cause harm to vulnerable individuals and
groups to provide a margin of safety to account for uncertainties in the scientific data. This
practice creates standards that are, as a matter of public policy, biased in the direction of
being health-protective. Because individual sensitivity to environmental chemicals varies, and
some individuals are hyper-sensitive, no ambient standard above zero will protect every
individual in society. However, the CAAQS and NAAQS are intended to protect the vast
majority of people from harm, even those made vulnerable by serious illness.

Impacts of ground-level concentrations of criteria pollutants resulting from project emissions
were evaluated in two steps. In the first step, the calculated concentrations were compared

* NAAQS and CAAQS have not been established for VOC concentrations since these

compounds are primarily of concern because of their contribution to regional ozone
concentrations.
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AMBIENT AIR QUALITY STANDARDS

AIR QUALITY

California Standards

National Standards

Pollutant Averaging Time Concentration Primary Secondary
Ozone 1 Hour 0.09 ppm 0.12 ppm Same as Primary
(180 pg/m’) (225 pg/m’) Standard
Carbon Monoxide 8 Hour 9.0 ppm 9.0 ppm
(10 mg/m®) (10 mg/m®)
1 Hour 20 ppm 35 ppm
(23 mg/m’) (40 mg/m’)
Nitrogen Dioxide Annual Average 0.053 ppm
(100 pg/m?) Same as Primary
1 Hour 0.25 ppm Banasd
(470 pg/m®)
Sulfur Dioxide Annual Average 80 pg/m’
(0.03 ppm)
24 Hour 0.04 ppm 365 pg/m’
(105 pg/m’) (0.14 ppm)
3 Hour 1,300 pg/m’
(0.5 ppm)
1 Hour 0.25 ppm
(655 pg/m’)
Suspended Annual Geometric 30 pg/m?
Particulate Matter Mean
(PM,,)
24 Hour 50 pg/m? 150 pg/m’
: X 7 Same as Primary
Annual Arithmetic 50 pg/m Standard
Mean
Sulfates 24 Hour 25 pg/m’
Lead 30 Day Average 1.5 pg/m’
Calendar Quarter 1.5 pg/m’ Same as Primary
Standard
Hydrogen Sulfide 1 Hour 0.03 ppm
(42 pg/m’)
Vinyl Chloride 24 Hour 0.010 ppm
(chloroethene) (26 pg/m’)
Visibility- 8 Hour In sufficient amount to
Reducing (10 am. to 6 p.m., | produce an extinction
Particles PST) coefficient of 0.23 per
kilometer due to
particles when the
relative humidity is
less than 70 percent.
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to BAAQMD screening threshold concentration criteria (Table 4.3-8). For this analysis, these
threshold levels were used as the primary concentration-based screening level for significance.
The EPA and BAAQMD, and other air pollution control agencies, as a matter of public -
policy have defined increases in ambient concentrations that are less than these thresholds to
be insignificant, too small to be considered a threat to ambient air quality standards.
Concentrations of pollutants above these threshold criteria were evaluated in a second step
to determine if they would cause a significant impact when added to existing air quality. The
sum of estimated project-related concentrations were added to measured background
concentrations and compared to the NAAQS and CAAQS to determine whether the project

would result in a violation of the standards.

A different approach was taken for permanent increases in vehicle emissions associated with
the project. These emissions will be scattered over a wide area and could not be effectively
modeled. Therefore, the significance of vehicular emissions of these pollutants associated
with the project were evaluated based on the BAAQMD emissions criteria presented in
Table 4.3-5.

Impacts from Stationary Emission Sources. Stationary emission sources associated with
the Clean Fuels project can be categorized as either combustion, fugitive, or storage tank
sources. Combustion sources, such as boilers, heaters, and turbines produce emissions that
are exhausted through stacks. Fugitive sources include valves, compressors, pumps, flanges,
pressure safety valves, and dust from the new storage area. Table 4.3-9 provides a list of the
new, modified, and affected facilities proposed for the Clean Fuels project and the type of
emission sources they represent. The main source of criteria pollutant emissions would be
from the combustion of fuel. The Clean Fuels project includes one new heater, two modified
heaters, seven affected heaters, and two affected gas turbines. All of these units would be
fired on refinery fuel gas except the new heater which is equipped to also fire vaporized
pentane (Exxon 1993c). Table 4.3-10 lists the criteria pollutant emissions associated with the
proposed project. A brief description of the methods used in computing emissions from the
project is provided below.

Sulfur dioxide emissions from the heaters and turbines were calculated based on the total
reduced sulfur content in refinery fuel gas (expressed as hydrogen sulfide) of 65 parts per
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TABLE 4.3-8

AIR QUALITY

SCREENING THRESHOLD CRITERIA FOR EVALUATING IMPACTS
OF POLLUTANT CONCENTRATIONS

Pollutant/Averaging Time

Concentration (ug/m?)

SO,:
3-hour
24-hour
Annual

NO,:
1-hour
Annual

PM,,:
24-hour
Annual

CO:
1-hour
8-hour

25

1
19

2,000
500

Source: BAAQMD Rule 2-2-233
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TABLE 4.3-9

EMISSIONS SOURCE TYPES FOR EXXON CLEAN FUELS PROJECT
(Page 1 of 2)

Source Type

Unit Combustion Fugitives® Storage Tanks
NEW SOURCES

Heartcut Tower None Yes None
Heartcut Saturation Unit None Yes None
Cat. Reformer T-90 Tower None Yes None
Cat. Naphtha T-90 Tower None Yes None
LCN Hydrotreater None Yes None
Hydrocarbon Storage Tanks (3) None Yes 3 tanks
C5/C6 Splitter None Yes None
Aqueous Ammonia Storage None Yes 1 tank
Tank for NOx Control

Hot Oil System 1 process heater  Yes 1 tank

1 stack

MODIFIED SOURCES

Hydrocracking Unit None Yes None
Hydrogen Plant - H,U Furnaces 2 process heaters  Yes None
» 4 stacks

Heavy Cat. Naphtha None Yes None
Hydrotreater

Virgin Light Ends None Yes None
Modifications

Alkylation Unit None Yes None
Fugitive Dust Abatement None Yes None
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TABLE 4.3-9

EMISSIONS SOURCE TYPES FOR EXXON CLEAN FUELS PROJECT e
(Page 2 of 2)

Source Type

Unit Combustion Fugitives® Storage Tanks
AFFECTED EXISTING SOURCES

Cat. Reformer Furnaces 6 process heaters  None None
3 stacks

Alkylation Unit Gas Turbine 1 gas turbine None None
1 stack

Hydrocracking Unit Furnace 1 process heater =~ None None
1 stack

Hydrocracking Unit Gas 1 gas turbine None None

Turbine 1 stack

Logistics and Tankage None Yes 15 tanks

Rail Loading Rack Locomotive None None

Wastewater Treatment None Yes None

* Fugitives refers to fugitive emissions associated with project components other than
combustion sources or tanks. This category includes all valves and flanges, regardless of
size.
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TABLE 4.3-10

CRITERIA POLLUTANT EMISSIONS FROM
CLEAN FUELS PROJECT STATIONARY SOURCES (TONS/YEAR)

Unit SO, NOy 6] TSP PM,, VOC
NEW SOURCES
Heartcut Tower 2.3
Heartcut Saturation Unit 3.0
Cat. Reformer T-90 Tower 14
Cat. Naphtha T-90 Tower 1.8
LCN Hydrotreater 43
Hydrocarbon Storage Tanks (3) 2
Storage Tank Cleaning (3) 0.2
C5/C6 Splitter 1.0
Hot Oil System 12.8 171 19.7 5.8 5.8 5.0
Sub-Total New Sources 12.8 17.1 19.7 5.8 5.8 217
MODIFIED SOURCES
Hydrocracking Unit 0.0
Hydrogen Plant - H,U Furnaces 17.6 (-140.5) 272 8.0 8.0 5.8
Heavy Cat. Naphtha Hydrotreater 0.2
Virgin Light Ends Modifications 04
Alkylation Unit 0.3
Fugitive Dust Abatement To be determined
Sub-Total Modified Sources 17.6 (-140.5) 272 8.0 8.0 6.7
AFFECTED EXISTING SOURCES
Cat. Reformer Furnaces 2.6 443 40 12 1.2 0.7
Alkylation Unit Gas Turbine 0.6 154 6.7 0.8 0.8 04
Hydrocracking Unit Furnace 1.0 34 1.5 0.9 0.5 0.5
Hydrocracking Gas Turbine 0.8 20.3 89 1.0 1.0 0.6
Motor Gasoline Tankage (-9.0)
Rail Loading Rack 1.2 16.0 23 0.4 0.4 0.8
Wastewater Treatment 0.1
Sub-Total Affected Sources 6.2 994 234 39 39 (-6.1)
PROJECT TOTALS 36.6 (-240) 703 17.7 17.7 223
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million by volume (ppmv), a heating value of 1,251 Btu/standard cubic foot (scf), and heat
input requirements of the equipment. It was assumed that the hydrogen sulfide is converted

to sulfur dioxide during combustion at a one-to-one ratio.

The quantity of nitrogen oxides (NO,) emitted to the atmosphere is largely dependent on the
type of equipment applied to reduce the formation of NO, during combustion and/or to
remove NO, from the flue gas. Factors used to compute NO, emissions were developed to
reflect the type of control technology used. NO, emissions from uncontrolled sources were
based on EPA emissions factors, the heating value of the refinery fuel gas, and equipment
duty.

A number of different control technologies would be used to reduce NO, emissions from the
proposed sources for the project. Emissions from the new source (Hot Oil System) would
meet emission concentration limits of 10 ppmv using both Low-NO, burners and selective
catalytic reduction (SCR). Emissions from the existing hydrogen unit reformer furnaces
would be controlled by Low-NO, burners and/or Thermal DeNO,. This would reduce the flue
gas NO, concentration from 90 ppmv to an average of 35 ppmv, resulting in an estimated
NO, reduction of 140.5 tons per year. The NO, controls applied to project sources are
summarized in Table 4.3-11.

Carbon monoxide emissions from combustion equipment were computed based on EPA
emission factors (AP-42), the heating value of the refinery fuel gas, and heat input
requirements of equipment.

Particulate emissions for existing and new combustion units were based on heat input
requirements of equipment and emission factors developed by EPA (AP-42) (1991) for
uncontrolled combustion of natural gas. For conservatism, the AP-42 factors were increased
by 30 percent to account for potential differences between natural gas and the fuel gas used
at the refinery, as well as formation of secondary particulates in units using ammonia
injection for NO, control. Particulate emissions reductions for the refinery which could
partially offset the projects PM,, emissions may be generated onsite through dust control
measures such as covering areas (areas were new tanks and equipment are located) and
paving refinery roads that are currently unpaved.
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TABLE 4.3-11

AIR QUALITY

NITROGEN OXIDES EMISSION CONTROLS FOR COMBUSTION SOURCES

Unit Source Burner Type NOx Control
NEW SOURCES
Hot Oil System 1 heater Low NO,  Selective Catalytic Reduction
MODIFIED SOURCES
Hydrogen Plant Furnaces 2 heaters Low NO,  Selective Non-Catalytic
Reduction (Thermal DeNO,
Optional)
AFFECTED SOURCES
Cat. Reformer Furnaces 6 heaters Single Stage None
Hydrocracking Unit 1 heater Low NO,  Thermal DeNO,
Furnace
Hydrocracking Unit 1 turbine - None
Turbine
Alkylation Unit Turbine 1 turbine - None
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Emissions of VOCs would occur from both combustion sources and fugitive sources.
Emissions of VOCs from combustion units were based on EPA emission factors (AP-42), the
heating value of the refinery fuel gas, and heat input requirements for equipment. Fugitive
VOC emissions were calculated for the new and modified process equipment, the equipment
associated with the new and affected tanks, and the auto-refrigeration system on new tanks.
The equipment includes valves, compressors, pumps, flanges, and pressure safety valves
(PSVs). Emissions due to storage tank cleaning were also estimated. Emissions from gas
valves and light liquid valves were computed using emission correlations recently developed
by the EPA. The emission correlations were developed for use in estimating emissions from
refineries if monitoring data are available. These correlations were used with actual
monitoring data collected at the refinery during 1992 to calculate refinery-specific emission
factors for gas and light liquid valves. The fugitive emissions estimates for gas and light
liquid valves used for this analysis were based on a draft BPA report. The final version of
this report (EPA 1993) has recently been published and contains slightly different correlations
which would result in lower emissions, by about 5 tons per year, than those provided here.
Emission rates for heavy liquid valves, flanges, light liquid pumps, heavy liquid pumps, and
compressors were computed using emission factors supplied by the BAAQMD (1992b). For
PSVs an emission factor developed by Exxon was used. This emission factor accounts for

the capture and reuse in refinery process heaters and boilers of PSV emissions.

For the fugitive emission estimates, all valves and flanges were included in this estimate
regardless of size. As part of the proposed project, Exxon will be welding all piping less
than 2 inches (nominal pipe size).

Fugitive VOC emissions from new pumps (pump seals), compressors, and safety valves
would be controlled by collecting the emissions in a closed piping system for use in the
refinery’s fuel gas system. On occasion, some of the captured fugitive emissions may be
combusted at the existing flares. The average combustion efficiency of the process heater/
flare combination is estimated to be 99.5 percent.® Any uncombusted emissions from this

system were accounted for by using fugitive emission factors adjusted by a control factor of
0.005.

® This efficiency is based on a flare efficiency of 98 percent and an efficiency of 99.99
percent for the boilers and process heater combustion.
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Impact No. 2 The proposed project would result in a decrease of refinery emissions of
NO,. Therefore, the project would reduce the levels of NO, in the local
Benicia area. This would be a beneficial impact.

As discussed in Section 2.6.6, the project would include installation of Low-NO, burners and
Thermal DeNO, on the hydrogen plant furnaces. This would reduce NO, emissions from the
hydrogen plant by 140.5 tons/year. As shown in Table 4.3-10, this reduction would more
than offset the increased NO, emissions resulting from project equipment and existing
equipment affected by the project. Because the project would result in a net decrease in NO,
emissions, the project would have a beneficial impact on local NO, levels.

Mitigation Measure No. 2

No mitigation is required.

Impact No. 3 Operation of the proposed project would result in a potential minor
increase in flaring. This would not be a significant impact since flaring
is designed to reduce air pollutant emissions during upset conditions.

Under normal operating conditions of the Clean Fuels project, use of the flare would not be
required. Flaring would only occur during upset conditions. Based on a review of flaring
incidents over a 2-year period (1991-92) at the existing refinery, it was conservatively
estimated that operation of the Clean Fuels project may contribute as much as 15 percent in
incremental flaring relative to the 2-year period (Exxon 1993d). Assuming similar operating
conditions to the 1991-92 period, a 15 percent increase would represent 5 additional cases of
flaring over a 2-year period, in addition to 36 flaring incidents that would occur from existing
refinery operations.

The incremental use of flaring from the Clean Fuels project during upset conditions is not
expected to result in a significant local air quality impact since flares typically have a control
efficiency of 98 percent or greater (Santa Barbara County Air Pollution Control District

1991). In addition, dispersion of pollutants from a flare is enhanced due to the high exhaust
gas temperature.
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Mitigation Measure No. 3 &

No mitigation is required.

Impact No. 4 Emissions from project equipment and tanks would result in an increase
in local ambient concentrations of SO,, PM,,, and CO. This impact is
not significant.

Air quality modeling was performed for project emissions of SO,, PM,, and CO since there
would be a net onsite emission increase of these pollutants (Table 4.3-10). Ambient ground-
level concentrations of CO due to emissions from stationary sources were computed for 1-
and 8-hour averaging periods. For SO,, concentrations were computed for 1, 3-, and 24-hour
averages, as well as an annual average concentration. For PM,,, concentrations were

computed for 24-hour and annual averaging periods.

Table 4.3-12 compares the maximum ground-level concentrations of SO,, PM,,, and CO
calculated for project emissions with the BAAQMD’s screening threshold concentration
criteria (Table 4.3-8). As shown in Table 4.3-12, project-related concentrations of SO,, PM,,
and CO, except for the 1- and 24-hour averaging periods for SO,, do not exceed the
BAAQMD screening threshold concentrations and therefore would not cause a significant
local air quality impact.

There i1s no screening concentration threshold criteria for the 1-hour average SO,
concentration, and the predicted 24-hour average SO, concentration was above the screening
threshold. Therefore, these concentrations were further analyzed to determine whether they
would result in a significant impact to air quality. This was done by adding the estimated
project-related concentrations to measured background concentrations and comparing the
results to ambient air quality standards. As shown in Table 4.3-13, the total concentrations
(i.e., project plus background) would not exceed applicable federal or state standards;
therefore, they would not result in a significant local air quality impact.
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TABLE 4.3-12

COMPARISON OF MODELED PROJECT CONCENTRATIONS TO
SCREENING THRESHOLD CRITERIA

Maximum
Concentration Increase BAAQMD Screening
Pollutant/Averaging for Clean Fuels Project Threshold Exceed Threshold
Time (ug/m®) Concentration Criteria Criteria

SO, '

1-hour 18 None N/A

3-hour 16 25 No

24-hour 6 5 Yes

Annual 0.3 1 No
PM,,:

24-hour 3 S No

Annual 0.2 1 No
COx;

1-hour 177 2,000 No

8-hour 147 500 No
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TABLE 4.3-13

COMPARISON OF MAXIMUM PROJECT CONCENTRATIONS OF
SULFUR DIOXIDE WITH STATE AND NATIONAL
AMBIENT AIR QUALITY STANDARDS

Maximum Standards
Concentration Ambient (ng/m®)
Increase for Background Total
Averaging Clean Fuels Concentration  Concentration
Pollutant Time Project (pug/m’) (ug/m?) (pg/m?) National ~ State
SO, 1 hour 18 105 123 - 655
3 hour 16 105° 121 1300° -
24 hour 6 45 51 365 105
annual 03 2.6 2.9 80 -

* 3-hour ambient background conservatively assumed equal to 1-hour ambient background.
® Secondary standard.
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Mitigation Measure No. 4 -

No mitigation is required. However, in accordance with BAAQMD rules (Regulation 2,
Rule 2, Subsections 302 and 303), the project would require offsets of SO, to obtain an air
permit for the project. Exxon proposes to obtain these emission offsets from the BAAQMD
Emissions Bank. Those offsets would be greater than project emissions by a ratio of 1.1 to
1, or 43.9 tons/year.

Since the specific source of the SO, offsets is not known at the present time, it is uncertain
whether these offsets would be contemporaneous with the proposed project or not. Because

of this, use of these offsets was not considered in the evaluation of potential impacts.

Impacts from Mobile Source Emissions. Mobile source emissions due to project operation

would be from additional employee vehicle trips and rail traffic. The project would not have
an increase in the number of truck trips to the refinery. Locomotive emissions associated
with the project are not addressed here. These emissions are included in the stationary source
emissions as specified by the BAAQMD.

An additional 30 employees are expected to work at the refinery as a result of the project.
The maximum projected work force of 30 employees is expected to take approximately 75
trips per day, resulting in an additional 1520 VMT. Most of this travel would be on
freeways.

Impact No. S Project-related employee vehicles would increase emissions of NO,, SO,,
VOCs, and PM,,. This impact is not significant.

As shown in Table 4.3-14, vehicular emissions of NO,, SO,, VOCs, and PM,, associated with
the project would be less than the BAAQMD emissions significance criteria for these
pollutants. It should be noted that the combined impact of mobile and stationary sources
associated with the project is evaluated in the subsequent section under "Regional Impacts."
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AIR QUALITY

VEHICLE EMISSION FROM PROJECT OPERATIONS

Vehicle Emissions

BAAQMD Emissions Significance

Pollutant (tons/year) Criteria (tons/year)
SO, 0.1 27
NO* 0.8 27
CO 6.1 100
PM,, 1.3 15
VOC 0.4 27
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Mitigation Measure No. 5 B

No mitigation is required.

Impact No. 6 Project-related employee vehicles would increase CO concentrations on
roads in Benicia. This would be an insignificant impact on local air

quality.

Construction worker vehicle trips would be much higher than vehicle trips associated with
project employees (1,636 trips per day versus 75 trips per day). As discussed for impact
No. 1, CO emissions from construction worker vehicle trips would result in an insignificant
air quality impact. Therefore, the CO impacts from the addition of 30 employees would not
be significant.

Mitigation Measure No. 6

No mitigation is required.

Regional Impacts

In addition to causing direct, local impacts on air quality, emissions of SO, and NO, along
with VOCs from the proposed Clean Fuels project can cause regional air quality impacts.
These pollutants are reactive in the atmosphere. VOCs and NO, react in the atmosphere in
the presence of sunlight to produce ozone and other photochemical oxidants (commonly
termed smog). NO, and SO, can react in the atmosphere to produce PM,, in the form of
nitrates and sulfates. Typically, SO,, NO,, and VOCs can travel long distances from their
sources before these reactions are complete. Therefore, emissions from the refinery can

contribute to the formation of photochemical oxidants and particulates in another part of the
San Francisco Bay Area.

Carbon monoxide and most PM,, emissions are relatively non-reactive in the atmosphere.

Therefore. they are not considered to be regional pollutants. Localized high concentrations
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of these pollutants are generally caused by local sources and not by a combinatiomr of sources

scattered throughout a region.

Significance Criteria. There are currently no approved dispersion modeling tools that can
effectively quantify the contribution to regional ozone concentrations or secondary PM,,
caused by VOC, NO,, and SO, emissions from an individual source or facility located in an
urbanized area. Therefore, emission-based criteria were used to determine the significance
of project emissions on regional air quality.

The significance of regional impacts was based on changes in emissions of regional criteria
pollutants in the San Francisco Bay Area Air Basin as a result of the project. Project
emissions from stationary and mobile sources were summed separately. Onsite emission
reductions and emission reductions resulting from the use of Exxon’s reformulated fuel in the
San Francisco Bay Area were subtracted from project emission sources to obtain the total
emissions associated with project operations. If resulting total net emissions exceeded the
BAAQMD emissions criteria (Table 4.3-5), the project was judged to have a significant
impact on regional air quality.

Emissions Associated with Project Operations. As shown in Table 4.3-10 and discussed

under impact No. 2, project emissions of NO, would be offset by onsite reductions of this
pollutant. This would result in a net reduction in NO, emissions from the refinery.

Proposed project equipment, project modifications to existing equipment, and existing
equipment affected by the project would result in total VOC emissions of 31.3 tons/year. The
reduction in Reid vapor pressure and benzene in gasoline blending stocks as a result of the
project would reduce fugitive VOC emissions from gasoline storage tanks by 9 tons/year.
Therefore, the project would result in a net increase in VOC emissions of 22.3 tons/year
(Table 4.3-10).

Proposed project equipment, project modifications to existing equipment, and existing
equipment affected by the project would increase SO, emissions from the refinery by
36.6 tons/year (Table 4.3-10). These emissions would not be reduced by onsite offsets or
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necessarily by offsets taken contemporaneously with the project at another source in the
San Francisco Bay Area.

On a regional scale, the production of low-sulfur diesel fuel and reformulated gasoline will
substantially reduce criteria pollutant emissions from motor vehicles and other internal
combustion engines. Table 4.3-15 shows the estimated benefits of reformulated gasoline in
the Bay Area, Solano County, and Benicia in 1996. Reformulated gasoline is a key
component of the Bay Area’s Clean Air Plan and of California’s strategy to reduce emissions
from its biggest polluter, the motor vehicle.

Exxon sells approximately 700,000 barrels of gasoline a week from the Benicia Refinery in
the San Francisco Bay Area. This represents about 20 percent of the Bay Area market.
Table 4.3-16 presents the regional reduction in criteria pollutants that would be directly
attributed to the reformulated fuel produced by the Benicia Refinery.

Impact No. 7 The proposed project would result in a net decrease in emissions of
criteria pollutants that cause regional air quality impacts. This would
be a beneficial impact on regional air quality.

Table 4.3-16 provides an inventory of project-related emissions of regional air pollutants (i.e.,
SO,, NO,. and VOCs). As shown in the table, project equipment, project modifications or
affects on existing refinery equipment, and traffic caused by project employees would
increase emissions of SO, and VOCs. Project modifications to the existing hydrogen plant
furnaces would result in a net decrease in refinery emissions of NO,. Onsite offsets of NO,
and VOCs combined with regional reductions in vehicle emissions of criteria pollutants from
the use of reformulated fuel produced by the Benicia Refinery would more than offset the
emission increases caused by the project. Therefore, the project would result in a net
decrease in regional emissions of SO,, NO,, and VOCs.

Particulate matter emissions from the project would incrementally contribute to PM,,
concentrations in the San Francisco Bay Area. The reduction in SO, and NO, emissions from
vehicular exhaust attributed to the use of reformulated fuel from the refinery would more than
compensate for these increased emissions. As discussed above, SO, and NO, contribute to
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TABLE 4.3-15 .

CRITERIA POLLUTANT REDUCTIONS FROM
REFORMULATED GASOLINE IN 1996 (tons per year)

Pollutants Bay Area® Solano® Benicia®
Reactive hydrocarbons® 9,490 339 20
Carbon monoxide 75,920 3,285 197
Sulfur oxides 1,825 95 6
Nitrogen oxides 4,015 365 22

* Source: California Air Resources Board 1993.
® Benicia approximately 6% of Solano County benefits.

¢ Reactive hydrocarbons not considered a criteria pollutant.
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TABLE 4.3-16

AIR QUALITY

INVENTORY OF REGIONAL CRITERIA POLLUTANTS ASSOCIATED WITH PROJECT OPERATIONS

Total
Worker Emissions
Stationary Vehicle Trip From Mobile
Source and Truck Trip and Stationary

Pollutant Reductions®
Attributable to Use of
Exxon Reformulated
Fuels in the San
Francisco Bay Area

Total Project

Emissions Emissions Sources
Pollutant  (tons/year) (tons/yr) (tons/year)
SO, 36.6 0.1 36.7
NOy 116.5 0.8 117.3
VOC¢ 31.3 04 31.7

BAAQMD®
Emission Significant
Significance Impact on
Levels Regional Air
(tons/year) Quality
27 No
27 No
27 No

* Source: CARB 1993 and based on 20% gasoline market share in the Bay Area for Exxon.
® Based on BAAQMD’s daily emission significance level of 150 1b/day.

¢ VOC not considered a criteria pollutant.
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PM,, concentrations through the formation of secondary particulates (sulfates and nitrates).
Roughly 1/6th of NO, emissions and 1/4th of SO, emissions become PM,,. For this reason,
the proposed project would not contribute to the regional PM,, problem.

Mitigation Measure No. 7

No mitigation is required because of the overall emission benefit of using Exxon reformulated
fuels in the Bay Area. It should also be noted, as discussed under mitigation measure No.
4, it will be necessary for Exxon to obtain offsets for SO, emissions in order to obtain an air
permit from the BAAQMD. Exxon proposes to obtain these emission offsets from the
BAAQMD Emissions Bank. Those offsets would be greater than project emissions by a ratio
of 1.2 to 1, or 43.9 tons/year.

Since the specific source of the SO, offsets is not known at the present time, it is uncertain
whether these offsets would be contemporaneous with the proposed project or not. Because
of this, use of these offsets was not considered in the evaluation of potential impacts.
However, if contemporaneous offsets are obtained (for example, the shutdown of another
source in the region concurrent with the project), this would be an added benefit to regional

air quality.
4.3.3 Odor Impacts and Mitigation

Impacts of odorous compounds emitted from the proposed project were evaluated based on
ground-level concentrations calculated during the public health risk assessment (refer to
Section 4.4). Modeled compounds that would have the potential to cause objectionable odors
noticeable in the vicinity surrounding the proposed project include: acrolein, ammonia,
formaldehyde, hydrogen sulfide, sulfur dioxide, and xylenes. Odor impacts were evaluated
at the local level since odors are typically a localized problem.

Significance Criteria. The significance criteria for odorous compounds were based on odor
detection thresholds. Because the effect of each compound is different, each chemical has
its own specific odor threshold concentration, which represents the level at which odors
would be noticeable to humans. For this analysis, the lowest odor detection thresholds
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from a detailed search of existing literature (Amoore and Hautala 1983, Calvert and Englund
1984, and Stern 1976) were used. Maximum 1-hour predicted ground-level concentrations
exceeding these thresholds were deemed to have a significant .impact.  Similarly,
if BAAQMD standards for allowable emissions based on BAAQMD Regulation 7 or
Regulation 9, Rule 2 were violated, the project would have a significant impact.

Impact No. 8 Normal operation of the proposed project would not result in offsite
ground-level concentrations of odorous compounds that exceed odor
thresholds. Therefore, normal operations would result in no odor
impacts.

Table 4.3-17 shows the expected maximum 1-hour concentrations of potential odor-causing
chemicals from the project based on modeling conducted for the project health risk
assessment. These maximum concentrations represent the highest anticipated concentrations
of these chemicals during normal operations for locations outside the refinery property
boundary. With the exception of H,S, the maximum concentration of each compound in the
analysis is below the significance criteria by an order of magnitude or greater. The projected
maximum 1-hour H,S concentration is about 27 percent of the applicable threshold. Given
the acute and localized nature of odor impacts, it is unlikely that these estimated concentra-

tions will add significantly to existing odors in the vicinity of the refinery.

The maximum 1-hour H,S concentration is also well below the allowable 1-hour level
specified in BAAQMD Regulation 9, Rule 2. For shorter time periods (e.g., 3-minutes),
normal project operations are expected to result in H,S concentrations below the applicable
3-minute threshold.

Mitigation Measure No. 8

No mitigation is required.
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TABLE 4.3-17

SUMMARY OF ODOR IMPACTS

AIR QUALITY

Modeled 1-hour

Maximum Odor Threshold

Concentration Concentration
Chemical (mg/m>) (mg/m>) Comments
Acrolein 9.14 x 10*® 3.66 x 10" @ Below Threshold
Ammonia 3.43 x 107 3.61 x 10"°®@ Below Threshold
Formaldehyde 1.58 x 10 1.02 x 10" @ Below Threshold
Hydrogen Sulfide 1.38 x 10* 6.50 x 10* ® Below Threshold
Sulfur Dioxide 1.21 x 10 123 x 107 ® Below Threshold
Xylenes 1.47 x 102 L.17x 10%™ Below Threshold

(a) Source: Amoore and Hautala 1983.
(b) Source: Calvert and Englund 1984.
(c) Source: Stern 1976.
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4.3.4 Cumulative Impacts -

The new state and federal reformulated fuel specifications will require modifications to all.
of the refineries in the San Francisco Bay Area. Many of the refineries will have to add
hydrotreating units to reduce sulfur concentrations in fuel products. Some refineries will also
add units that further process residual oils, producing more reformulated fuel from each barrel
of crude. As of November 1992, gasoline sold in California was required to contain elevated
levels of oxygen, primarily to produce less CO emissions when burned. At present, the
refineries in the Bay Area are blending MTBE with gasoline stocks to meet this requirement.

The TOSCO and Chevron refineries in addition to the Benicia Refinery plan to construct
plants to produce oxygenates.

Many of these modifications will require the installation of new furnaces, heaters, and
reboilers that produce all of the criteria pollutants. Criteria pollutants would also be emitted
from the planned Crockett cogeneration plant. New or modified sources within these
proposed projects would be required to use BACT to minimize emissions and, in most
instances, would be required to offset any remaining increased emissions of VOCs, NO,, SO,,
and PM,,, in amounts greater than would be emitted. The needed offsets would be obtained
by closure or modification of existing sources at the facility (onsite offsets) or from emission
reductions at other facilities (offsite offsets). While these offsets would result cumulatively
in an overall decrease in regional emissions (if the offsets are contemporaneous in time with
the emission increases), and in some cases a local net reduction in emissions, local impacts
from cumulative development of these projects were still evaluated.

A program administered by the BAAQMD to address cumulative air quality impacts is the
Prevention of Significant Deterioration (PSD) program. The PSD program is a long-standing
federal requirement with the goal of preventing the deterioration of air quality in areas that
currently meet ambient air quality standards. Areas that meet ambient standards are
considered clean air areas, not in absolute terms, but the sense that concentrations of
individual pollutants are low enough not to impact public health and welfare. The program

perceives clean air to be a resource to be conserved by preventing significant deterioration
in air quality.
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The PSD program operates by capping the cumulative increase in ambient concertrations of
SO,, NO,, and PM that can be caused by new or expanding stationary sources. The cap
exists in the form of an "air quality increment" which fixes the amount that air quality .is.
allowed to deteriorate above a baseline concentration for each pollutant. While the program
recognizes that any new or expanding source, including motor vehicles, can contribute to air
quality deterioration, it only holds larger sources (major sources) responsible for ensuring that
the increments are not exceeded. A major source that has a cumulative increase in emissions
of 15 to 40 tons/year, depending on the pollutant, is held accountable for both its individual
impact ("increment consumption") and the cumulative impact of other sources in the region
(that portion of the increment already consumed). This increment analysis is performed using
maximum permitted emission levels. Once the allowed air quality increment in an area is
consumed by the cumulative impact of all sources, the cap on air quality deterioration is

reached and new or expanding major sources can no longer be permitted in the area.

Smaller sources are allowed to contribute to air quality deterioration without evaluating their
increment consumption, because their individual impacts are deemed to be small and because
it would be administratively impractical to include them directly in the PSD program.
However, the contribution of smaller sources to overall air quality deterioration must be
accounted for by larger sources seeking to meet PSD requirements. In addition, all new or
modified sources, no matter how large or small, cannot cause or contribute to a violation of
the ambient air quality standards, irrespective of the PSD increments.

The estimated emissions from the Exxon Clean Fuels project are below the applicable
BAAQMD emission levels which would require a PSD analysis.” Therefore, a PSD analysis
was not performed for this project. These emissions increases, however, would need to be
considered as part of the next PSD project that affects the area, or if cumulative emission
increases from the refinery as a result of a future refinery project, which would include the
current project’s emissions, exceed the levels requiring a PSD analysis.

7 Only emission increases from new and modified sources are counted toward the PSD
emission threshold. Emissions associated with the "affected" sources are within permitted
levels and therefore do not count toward PSD applicability.
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Significance Criteria. =~ The evaluation of the cumulative impacts of gfound-level
concentrations of criteria pollutants was done in two steps. In the first step, the calculated
concentrations ( using air quality modeling) from the project were compared to BAAQMD
screening threshold concentration impact criteria (Table 4.3-8). The EPA and BAAQMD, as
a matter of public policy, consider sources with impacts below these concentration levels to
be insignificant contributors to air quality deterioration and too small to interfere with the
attainment or maintenance of ambient air quality standards. Modeled concentrations of
pollutants above these threshold criteria were evaluated in a second step to determine if they
would cause a significant cumulative impact to air quality. That second step consisted of
adding project-related concentrations to existing background concentrations and to estimated
concentrations from other proposed or planned projects in the region that could affect air
quality in Benicia, and comparing this result with the ambient air quality standards. As
recommended by the BAAQMD (BAAQMD 1985, revised 1991), if the sum of concentra-
tions from these sources caused the air quality standards to be violated, the project was
judged to have a significant cumulative air quality impact.

Impact No. 9 Project emissions of NO, would not have a cumulative impact on local
air quality. No cumulative impact would occur.

As discussed above, the proposed project would result in a net decrease in NO, emissions
from the refinery. For this reason, the project would have a beneficial impact on local
cumulative NO, levels. In addition to the Clean Fuels project, Exxon is planning to retrofit
existing heaters, boilers, and gas turbines at the Benicia Refinery as part of the Nitrogen
Oxides Emissions Reductions projects. These projects are being carried out in response to
new rules under development by the BAAQMD for reduction of nitrogen oxides emissions
from existing refinery equipment. These projects will result in additional NO, emission
reductions from the Benicia Refinery.

Mitigation Measure No. 9

No mitigation is required.
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Impact No. 10 Project emissions of CO, PM,,, and SO, would have a camulative impact

on local air quality. This impact would not be significant.

The maximum predicted CO and PM,, concentrations resulting from project emissions would
be below the BAAQMD'’s screening threshold concentration criteria of significance (Table
4.3-12). While the project would contribute to the air quality deterioration for this pollutant,

the contribution would be too small to result in significant cumulative air quality impacts.

The maximum modeled 24-hour SO, concentration (over a 5-year period) from project
emissions was 6 pg/m’® compared to the significance level of 5 pg/m?, slightly above the
threshold criteria (Table 4.3-12), but well below the CAAQS for SO, for this averaging time
of 105 pug/m®. Because the predicted maximum concentration was above the threshold, the
potential for cumulative impacts were evaluated further.

Of the other projects that are planned or proposed at the Exxon Benicia Refinery, and other
projects within the regional area that were identified in Section 3.0 (Other Related and
Cumulative Projects), the following projects could be associated with cumulative SO,

impacts:

* Exxon MTBE Unit

» Shell Refinery - Martinez: reformulated fuels

* Pacific Refinery - Hercules: reformulated fuels

* Chevron Refinery - Richmond: MTBE and reformulated fuels projects
* Unocal Refinery - Rodeo: reformulated fuels

* TOSCO Avon Refinery - Martinez: reformulated fuels

C & H Sugar Cogeneration Project - Crockett

Other projects identified in Section 3.0 and not listed above would not involve significant

emissions of SO,, and therefore were not considered.

Of the potential Exxon projects, the MTBE Unit project would result in a net onsite reduction
of SO, emissions (1.5 tons per year) (ENSR 1993b) and would result in a beneficial
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cumulative impact. The Exxon MTBE Import Facility is currently in operation and was

considered as part of the existing environment.

Of the projects identified within the vicinity of the Exxon facility several were eliminated
from evaluation of cumulative impacts since these are projects that are too distant to result
in cumulative impacts. While these projects may have local impacts their contribution to a
cumulative impact with the proposed project would be insignificant due to the decrease in
pollutant concentrations over the distance separating the projects. The following projects
were eliminated for this reason:

* Pacific Refinery
* Chevron Refinery
* Unocal Refinery

The remaining three projects (Shell, TOSCO, and C & H Sugar Cogeneration) were evaluated
for cumulative SO, impacts on local air quality.

The Shell Clean Fuels project at the Martinez refinery would result in a net decrease in SO,
emissions (about a 420-ton-per-year decrease) due to the burning of lower sulfur content fuel
in three existing boilers at the facility (EIP Associates 1993). Thus, Shell would not
contribute to cumulative SO, concentrations and would result in a beneficial cumulative
impact.

The C & H Sugar Cogeneration Project would use natural gas as fuel for the proposed gas
turbines. Since natural gas has only trace amounts of sulfur in it, SO, emissions from
burning natural gas are generally small. Estimated SO, emissions from the gas turbines are
about 8 tons per year (EIP Associates 1993); 4.6 times lower than those from the proposed
Clean Fuels project. Furthermore, as part of the C & H cogeneration project, the existing two
boilers will be shut down, resulting in a decrease of 120.8 tons per year of SO, emissions.
This will result in a net decrease of 112.8 tons per year in SO, emissions from the
cogeneration project. Therefore, the C & H cogeneration project in Crockett would not
significantly contribute to cumulative SO, impacts with the proposed Clean Fuels project.
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Emissions from the TOSCO reformulated fuels project are unknown, but have been estimated
to have SO, emissions of about 93 tons per year (EIP Associates 1993). This emission rate
is about 2.5 times higher that the SO, emissions from the Exxon project. Specific
information on whether TOSCO will provide onsite emission reductions to mitigate some or
all of the expected SO, emission increases is not available. Therefore, an analysis was
performed to estimate potential cumulative SO, impacts. Assuming that both the Exxon
project and the TOSCO reformulated fuels project would produce similar pollutant dispersal
characteristics but with TOSCO’s impacts being approximately 2-1/2 times greater than
Exxon’s due to the higher emissions, the maximum concentration expected near the TOSCO
refinery would be about 15 pg/m®. Assuming TOSCO’s maximum SO, concentration at the
Exxon project’s maximum impact point is 10 times lower (based on BAAQMD 1993c), the
resulting concentration would be about 1.5 ug/m®. When this concentration is added to the
background concentration of 44.5 pg/m’ and the maximum Exxon Clean Fuels Project of 5.7
pg/m’, the resulting total concentration would be 52 pg/m’. This concentration is well below
the 24-hour SO, increment of 91 pg/m® and the state standard of 105 pg/m®. Therefore, the
project would not result in a significant cumulative impact.

Mitigation Measure No. 10

No mitigation is required.
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4.4 PUBLIC HEALTH RISK -

As indicated in Section 4.3, the proposed Clean Fuels Project would result in emissions of
various compounds into the atmosphere that can be generally classified as either criteria air
pollutants or air toxics.

Criteria air pollutants are compounds for which federal and state ambient air quality standards
(airborne concentrations) have been established to protect the public health and welfare. Air
quality impacts caused by project emissions of criteria pollutants are discussed in Section 4.3
of the EIR.

Emissions of air toxics is the primary source of potential public health risks caused by the
project. No specific air quality standards have been established for these compounds, but
they are known or suspected of causing short-term (acute) and/or long-term (chronic or
carcinogenic) adverse human health effects. Air toxics include both organic and inorganic
chemicals, and are emitted from the same types of sources as other air pollutants. This
section discusses the potential for public health impacts due to project emissions of air toxics.

4.4.1 Environmental Setting

Related Regulations

Federal. Air toxics have been regulated at the federal level since the Clean Air Act
Amendments (CAAA) of 1977. Following the passage of this law, regulations for seven
hazardous air pollutants (HAPs) were promulgated as National Emission Standards for
Hazardous Air Pollutants (NESHAPS) over a 13-year period. These regulations relied on the
establishment of allowable HAP concentrations from specific types of emission sources.

The federal Clean Air Act Amendments of 1990 revamped the NESHAPS program to offer
a technology-based approach for reducing air toxic emissions. Under the 1990 CAAA, a
group of 189 substances were identified as HAPs, and slated for regulation under a two-

phased program. The first phase involves requiring facilities to control air toxic emissions
by the installation of Maximum Achievable Control Technology (MACT). MACT standards
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will be set by the federal EPA, but are expected to be implemented and enforced in the
San Francisco Bay Area by the Bay Area Air Quality Management District (BAAQMD).
MACT standards will vary, depending on the type of emission source. The EPA has not yet
promulgated any final MACT standards, but listed petroleum refining operations on July 16,
1992, as sources for which MACT standards are to be promulgated. When final petroleum
refining NESHAPS regulations are promulgated by the EPA, the Benicia Refinery would
become subject to its requirements.

The second phase of control involves determination of the residual health risk represented by
an air toxics emissions source after implementation of MACT standards. Residual risk
standards are to be set within eight or nine years after MACT standards for a source category

are promulgated.

State. California’s air toxics control program began in 1983 with the passage of the Toxic
Air Contaminant Identification and Control Act, better known as Assembly Bill 1807 (AB
1807) or the Tanner Bill. The Tanner Bill established a regulatory process for the scientific
and public review of individual toxic compounds. When a compound becomes listed as a
"toxic air contaminant" (TAC) under the Tanner process, the California Air Resources Board
(CARB) normally establishes minimum statewide emission control measures to be adopted
by local air pollution control districts (APCDs). Recent legislative amendments (AB 2728,
Tanner 1992) required the CARB to incorporate all 189 federal HAPs into the list of TACs.
In April 1993, the CARB added 171 new substances to the state program (18 of the 189
federal HAPs had previously been listed by the CARB).

The second major component of California’s air toxics program, supplementing the Tanner
process, was provided by the passage of AB 2588, the Air Toxics "Hot Spots" Information
and Assessment Act of 1987. AB 2588 currently addresses over 500 air toxics, including all
of the Tanner-designated TACs. Under AB 2588, specified facilities must quantify emissions
of more than 200 of the substances and report them to the local APCD." (The use,
production, or presence of the other pollutants must be reported to the local district, but do
not need to be evaluated further.) The APCD then identifies high priority facilities from the

' The Bay Area Air Quality Management District is the APCD for the San Francisco Bay Area.
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reported toxic emissions; these high priority facilities must prepare and submit health risk
assessments. If the APCD determines that there is a significant public health risk posed. by
a given facility, the facility is required to notify the public in the affected area, and develop
and implement a risk reduction plan.

Local. In compliance with federal law, the Bay Area Air Quality Management District
(BAAQMD) has adopted rules to implement NESHAPS regulations established under the
1977 Clean Air Act Amendments. In compliance with state law, the BAAQMD has also
developed various regulations pursuant to the Tanner process for existing and future TAC

emission sources, and is administering the AB 2588 program.

In addition, since 1987 the BAAQMD has operated under a risk management policy for new
and modified sources which includes a risk screening analysis of all permit applications for
potential air toxic emissions. If projected emissions of specified air toxic compounds from
a proposed new or modified source suggest a potential public health risk, then the applicant
is required to submit a health risk assessment. For new or expanding projects, the project
must apply best available control technology for toxics (T-BACT) when the calculated risk
is more than 1 in 1 million. The maximum risk level for a project acceptable to the
BAAQMD is 10 in 1 million.

Background Levels of Air Toxics

Current ambient levels of air toxics define the existing environment. Emissions from the
existing Benicia Refinery contribute to current background levels.

Concentrations of air toxics are not monitored in Benicia. The BAAQMD does operate air
toxics monitoring stations in Martinez and Vallejo to measure ambient concentrations of some
of the HAPs of greatest concern to the District. Of these two stations, Martinez is the closest
and most representative of meteorological conditions in Benicia. In addition, Martinez is
affected by the same type of emission sources as Benicia. Table 4.4-1 provides air toxics
monitoring data for both Martinez and Vallejo.
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TABLE 4.4-1

PUBLIC HEALTH RISK

VALLEJO, AND THE BAY AREA IN 1992

Martinez Vallejo Bay Area Average®

Chemical ppb pg/m’ ppb pg/m’ ppb pg/m?
Acetaldehyde NM* -- NM - 1.8 4.6
Benzene 1.39 443 1.63 5.19 2.01 6.50
1,3-Butadiene NM - NM - 0.25 0.60
Carbon tetrachloride 0.11 0.73 0.11 0.73 0.13 0.83
Chloroform 0.01 0.05 0.02 0.10 0.03 0.15
Dichloromethane ND* -- 1.26 4.58 1.05 5.78
Ethylene dibromide ND - ND -- ND --
Ethylene dichloride ND -- ND -- ND --
Formaldehyde NM -- NM -- 2.0 2.5
Tetrachloroethylene 0.96 6.82 0.23 1.63 0.30 2.06
Toluene 234 8.79 2.81 10.6 3.50 13.1
Trichloroethane, 1,1,1- 0.51 2.70 6.39 338 1.51 8.14
Trichloroethylene ND -- ND -- 0.11 0.60
Vinyl Chloride ND* - ND -- ND --

Source: BAAQMD 1993a

* 1991 data

® NM = not monitored at this location

¢ ND = not detected at this location
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The air in Martinez is probably affected by emissions from the Shell and Tosco refineries as
well as the Benicia Refinery. To give some perspective on the influence of refineries and
other sources on ambient air quality, the average concentrations of air toxics for 19.
monitoring sites in the Bay Area are also provided in Table 4.4-1. The table shows that
Martinez, near several refineries, has similar levels of air toxics as the rest of the Bay Area.
The largest single source of background cancer risk from air toxics in the Bay Area comes
from motor vehicles, according to the BAAQMD (BAAQMD 1992a). Other studies have
made similar findings for California in general (Cooper and Reisman 1992).

Cancer Risk. Cancer risk is defined as the lifetime probability (chance) of developing cancer
as a result of exposure to a carcinogen. The risk to any exposed individual is typically
expressed in terms of chances in a million of contracting cancer. The cancer risk for inhaling
air toxics is estimated by multiplying the concentration of the chemical in the air by a cancer
“unit risk factor." This factor estimates cancer risk for continuous exposure to 1 pg/m?® of a
chemical over a 70-year lifetime, assuming that an average person breathes 20 cubic meters
of air per day. Unit risk factors are based on long-term studies of human populations where
possible. In many cases, data on human response to carcinogens is incomplete and cannot
be used to quantify risk. In those cases, unit risk factors are based on animal data that has
been extrapolated to humans.

The procedures used to calculate cancer risk assume that the risk is proportional to the
concentration at any level of exposure; that is, there is no non-zero dose that would result in
a zero probability of contracting cancer. This is a conservative assumption for low doses that
may tend to over estimate actual cancer risk.

Unit risk factors currently used by regulatory agencies in California and the Bay Area come
from the California Air Pollution Control Officers Association (CAPCOA) 1992 AB 2588
Risk Assessment Guidelines (CAPCOA 1992). Table 4.4-2 shows these factors for the
pollutants monitored by the BAAQMD and for other chemicals of concern for the Benicia
Refinery.

Table 4.4-3 gives the estimated cancer risk resulting from air toxics concentrations monitored
in Martinez and Vallejo, as well as for the average concentration of these pollutants measured
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UNIT RISK FACTORS FOR SELECTED AIR TOXICS

Unit Risk Factor

Chemical (m*/pg)
Acetaldehyde 2.2x 10
Arsenic 33x 102
Benzene 29 x 107
Beryllium 2.4 x 107
1,3-Butadiene’ 2.8 x 10*
Cadmium 4.2 x 10°
Carbon tetrachloride 4.2 x 10°
Chloroform 53 x 10°
Chromium VI 1.4 x 10"
Dichloromethane (methylene chloride) 1.0 x 10°¢
Formaldehyde® 1.3x 107
Lead 8.0x 107
Nickel 2.6 x 10*
Polycyclic aromatic hydrocarbons (PAHs) 1.7 % 10°
Selenium 1.4 x 10*
Tetrachloroethylene® 5.8 x 107
“Trichloroethylene 20x 10°

Source: CAPCOA 1992

' 1,3-Butadiene URF recently reduced to 1.7 x 10, but modeled as 2.8 x 10* in risk

assessment.

> Formaldehyde URF recently reduced to 6.0 x 10, but modeled as 1.3 x 107 in risk

assessment.

Clean Fuels Project.

Q:\93\16057.1(93C0336A)\1

i.77

Tetrachloroethylene URF recently increased to 5.9 x 10°. Not a pollutant for Benicia

M0830931516



PUBLIC HEALTH RISK

TABLE 4.4-3

CANCER RISK FOR AMBIENT AIR IN MARTINEZ,
VALLEJO, AND THE BAY AREA
(PER MILLION)

Martinez Vallejo Bay Area Average

Chemical
Benzene 128 151 190
Carbon tetrachloride 31 31 35
Chloroform <1 <1 <1
Tetrachloroethylene 4 1 1
Vinyl chloride [<31]* [<31]* <31
Methylene Chloride [61° [61° 6
Trichloroethylene (1 [1® 1
1,3-Butadiene [1001° [1001° 100
Formaldehyde [15]° [15]° 15
Acetaldehyde [91° [or 9
Metals, dioxins and PAHs  [107]° [10771° 107
Asbestos [401° [407° 40

TOTAL 473° 493° 536

Source: Calculated from Tables 4.4-1 and 4.4-2 unless otherwise noted
* Not detected anywhere in Bay Area. Number shown is risk calculated at the monitoring
detection limit.

Not reported for Martinez or Vallejo; number shown is average for Bay Area (BAAQMD
1992a).

Includes Bay Area average for 1,3-butadiene, formaldehyde, acetaldehyde, metals, PAHs,
dioxins, methylene chloride, trichloroethylene, and asbestos, as well as a calculated risk
from vinyl chloride assuming exposure at detection limit.
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at all Bay Area stations. The cancer risks for air toxics presented in this table do not account
for all of the potential risk from air toxics. Not all air toxics are monitored in the Bay Area,
and different chemicals are monitored at different stations. In addition, while the air pathway
represents the primary pathway for exposure to air toxics, some cancer risk can be attributed
to indirect pathways such as deposition of air toxics on the soil and subsequent ingestion
through consumption of vegetables and fruits grown in the soil. Because of the conservative
nature of the calculations used to estimate cancer risk, the probabilities provided in
Table 4.4-3 are expected to capture most of the risk associated with air toxics.

The risk values for air toxic levels in Martinez and Vallejo can be compared against the
background cancer incidence rate in the United States from all causes, which is about 1 in
4, or 250,000 in a million. It is generally believed that a large portion of the total
background cancer risk comes from smoking habits, genetic susceptibilities, diet, natural
radiation including radon, and other lifestyle factors. According to one source, smoking may
account for about 40% of the background cancer incidence (Wilson and Crouch 1982). The
calculated cancer risk from air toxics (Table 4.4-3) in Martinez and Vallejo represent about
0.2% of the average background cancer risk.

Non-Cancer Risk. In determining potential non-cancer health risks from air toxics, it is

assumed that there is a dose of the chemical of concern below which there would be no
impact on human health. Non-cancer health risk is measured in terms of a hazard index,
which is the concentration of an air toxic compound divided by its acceptable exposure level
(AEL). If the reported concentration of a given chemical is less than its AEL, then its hazard
index is less than 1.0 and there is no health effect. When more than one chemical is
involved, it is assumed that multiple subthreshold exposures could result in an adverse health
effect. Typically, for a given set of chemicals, hazard indices are summed for each organ
system that each chemical can affect. For any organ system, a total hazard index exceeding
1.0 indicates a potential health effect.

AELs currently used by regulatory agencies in California and the Bay Area are contained in
the CAPCOA AB 2588 Risk Assessment Guidelines (CAPCOA 1992). Table 4.4-4 shows
these current AEL values for the air toxics monitored in Martinez and Vallejo and other

chemicals of concern for the Benicia Refinery.
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ACCEPTABLE EXPOSURE LEVELS FOR SELECTED AIR TOXICS

(Page 1 of 2)

Acceptable

Chemical Exposure Level
(ng/m’)

Acetaldehyde 9.0 x 10"
Acrolein 2.0x 10?
Ammonia 1.0 x 10"
Arsenic 5.0x 10"
Benzene 7.1 x 10"
Beryllium 4.8 x 10
Cadmium 3.5x 10*°
Carbon tetrachloride 2.4 x 10%
Chloroform 3.5 x 10"
Chromium VI 20x 107
Copper 2.4 x 10"
Dichloromethane 3.0 x 10"
Formaldehyde 3.6 x 10"
Hydrogen sulfide 4.2 x 10"
Lead 1.5 x 10*°
Manganese 4.0 x 10"
Mercury 3.0x 10"
Napthalene 1.4 x 10"
Nickel 2.4 x 10!
Nitrogen dioxide 4.7 x 10"
Phenol 4.5 x 10*
Selenium 5.0 x 107
Sulfur dioxide 6.6 x 10"
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TABLE 4.4-4

ACCEPTABLE EXPOSURE LEVELS FOR SELECTED AIR TOXICS
(Page 2 of 2)

Acceptable

Chemical Exposure Level
(ug/m’)

Tetrachloroethylene 35 x 10
Toluene 2.0x 10*
Trichloroethane 1,1,1 3.2 x 10*?
Trichloroethylene 6.4 x 10™
Xylenes 3.0 x 10™
Zinc 345z 0™

Source: CAPCOA 1992
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Chronic toxicity is defined as adverse health effects caused by prolonged chemical exposure.
Chronic effects are the result of continued administration of chemicals over an extended
period of time. Symptoms of chronic effects usually do not appear until long after exposure
commences. The lowest no-effect exposure level for a noncarcinogenic air toxic is the
chronic AEL. Below this threshold, the body is capable of eliminating or detoxifying the
chemicals rapidly enough to prevent long-term health-effects. Annual average concentrations
of air toxics are compared against chronic AELs to obtain a hazard index for health effects

caused by chronic exposure to chemicals in the air.

Acute toxicity is defined as adverse health effects caused by a brief chemical exposure of no
more than 24 hours. For most chemicals, the air concentration required to produce acute
effects is higher than levels required to produce chronic effects because the duration of
exposure is shorter. One-hour average concentrations are compared against acute AELs to
obtain a hazard index for health effects caused by relatively high, short-term exposure to
chemicals in the air.

Table 4.4-5 shows the estimated non-cancer health risk from the monitored air toxics in
Martinez and Vallejo, and the average values for all Bay Area monitoring stations. The
hazard index values presented in Table 4.4-5 are not published estimates from the BAAQMD,
but instead are calculations from the available monitoring data. The organ system with the
highest hazard index calculated from the background data is the gastrointestinal system and
liver (GI/liver), with values of 0.50, 0.46, and 0.44, respectively, for Martinez, Vallejo, and
the Bay Area average. Since these values are below 1.0, there is little potential for toxicity
in sensitive individuals. Whether any toxicity for noncarcinogenic air pollutants is occurring
in the Benicia area depends on whether other substances that are not monitored by the
BAAQMD contribute substantially to the hazard index.

Health Risks Caused by the Existing Benicia Refinery

In accordance with AB 2588 regulations, Exxon performed a health risk assessment (Radian
1991) for the Benicia Refinery to evaluate its impact on health to the surrounding

communities. Health risks from emissions of air toxics were estimated in accordance with
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TABLE 4.4-5

NON-CANCER CHRONIC HAZARD INDEX®* (HEALTH RISKS) FOR
AMBIENT AIR IN MARTINEZ, VALLEJO, AND THE BAY AREA

Chemical Martinez Vallejo Bay Area  Affected Organ(s)
Average
Benzene 0.06 0.07 0.09 nervous system
Carbon tetrachloride 0.30 0.30 0.35 gastrointestinal/liver
Chloroform <0.01 <0.01 <0.01 gastrointestinal/liver
Tetrachloroethylene 0.19 0.05 0.06 gastrointestinal/liver;
kidney
Toluene 0.04 0.05 0.07 nervous system;

reproductive system

Trichloroethane 1,1,1 <0.01 0.11 0.03 gastrointestinal/liver;
nervous system;
reproductive system

TOTAL 0.50 0.46 0.44 gastrointestinal/liver

* The hazard index significance threshold is 1.0.

Source: Calculated from Tables 4.3-1 and 4.3-4
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the CAPCOA Guidelines in effect in 1990 (CAPCOA 1990), except that some toxicity factors
were updated to 1991 values approved by the California Office of Environmental Human
Health Assessment (OEHHA). Table 4.4-6 summarizes the risks by environmental pathway.
of exposure as presented in the 1991 health risk assessment. All exposure estimates were
performed for a hypothetical maximally exposed individual (MEI), who is assumed to reside
7 days a week, 24 hours per day for 70 years at the point outside of the refinery property
where the combination of annual average concentrations of emitted chemicals produce the
highest cancer risk. The MEI for the existing refinery was located near Carlisle Court in the
Southhampton residential area.

Since the time the health risk assessment was prepared, CAPCOA has updated its guidelines,
most recently in 1992 (CAPCOA 1992). Moreover, the BAAQMD requested that Exxon
revise its dispersion modeling methodology for the Clean Fuels project, and, in addition, new
methods for estimating emissions from refinery combustion sources have become available.
Therefore, the risk estimates made in 1991 could change if the assessment were performed
with the new methods and data. Note that the real risks, whatever they are, do not change;
it is only the methods of estimation that have changed, presumably in the direction of more
accuracy.

Rather than undertake a complete new assessment of pre-project risks, Radian has analyzed
the effect of several of the key changes described above, and this analysis was reviewed for
this EIR. Exxon estimates that the changes overall would reduce the risk estimate by about
0.7 in a million, to about 8.4 in a million (R2C2 1993). The methods used to estimate this
risk were reviewed by the preparers of this EIR, who determined them to be reasonable and
conservative (R2C2 1993).

The risk assessment for the existing refinery (Radian 1991) also considered the risks of non-
cancer health effects from chronic and acute exposures to refinery emissions. The largest
chronic hazard indices calculated for the facility were 0.045 for the kidney, 0.032 for the
gastrointestinal/liver, and 0.018 for the respiratory system at a point near the cancer risk MEL
The major contributors to chronic non-cancer risk were cadmium and nickel. Many of the
post-1991 changes discussed with respect to modeling cancer risk would apply to the non-
cancer risk. Because the chronic hazard indices presented in the 1991 health risk assessment
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TABLE 4.4-6

SUMMARY OF CANCER RISKS FOR THE EXISTING
BENICIA REFINERY (per million population)

Exposure Pathway

Soil Dermal Mother’s

Chemical Inhalation  Ingestion  Vegetables Fish Absorption  Milk Total®
Arsenic 0.027 0.067 0.016 <0.001 0.001 - 0.111
Benzene 1.3 - -- - -- -- 1.3
Benzo(a)- 0.17 0.20 1.5 0.48 0.46 0.007 2.8
pyrene’
1,3-Butadiene ~ 0.37 - -- - - -- 0.37
Carbon 0.21 -- -- - - -- 0.21
tetrachloride
Cadmium 0.57 - -- - -- -- 0.57
Chromium VI~ 042 0.93 0.20 <0.001 14 -- 29
Ethylene <0.001 -- -- -- -- -- <0.001
dibromide
Ethylene <0.001 -- -- -- -- -- <0.001
dichloride
Formaldehyde  0.10 -- -- -- -- -- 0.10
Nickel 0.67 -- - -- - -- 0.67

Total 3.8 1.2 17 048 19 0.007 9.1

Source: Radian 1991

* Totals may not add due to rounding
® Arsenic and chromium do not concentrate substantially in mother’s milk
¢ Benzene, butadiene, carbon tetrachloride, ethylene dibromide, ethylene dichloride, and formaldehyde

are vapors
¢ Representing

polycyclic aromatic hydrocarbons

¢ Cadium and nickel are not evaluated for carcinogenicity by non-inhalation routes
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are all at least 20 times below 1.0, no chronic non-cancer health effects are expected as a
result of current refinery air emissions. For the effects of acute exposures,” the maximum
predicted off-site one-hour concentrations of each chemical were compared against criteria
of acceptable exposures at whatever locations these concentrations were highest. The
chemical that was closest to posing an acute non-cancer health risk was hydrogen sulfide, for
which the maximum one-hour concentration was 3.9 ;1_g/m3 and the AEL is 42 pg/m®, yielding
an acute hazard index of 0.093. The exposure location for this calculation is also west of the
refinery, somewhat further south than the cancer risk.- MEIL. Again, this result indicates that
acute health effects from the Benicia Refinery are unlikely under normal operating conditions.

The cancer and non-cancer risk estimates for existing operations at the Benicia Refinery can
be compared with risks calculated from the ambient levels of air toxics presented in Tables
4.4-3 and 4.4-5. The maximum cancer risk estimate for the refinery is in the vicinity of 8.4
in a million, while the cancer risk from ambient air toxics in Martinez and Vallejo, expected
to be representative of Benicia, is in the vicinity of 500 in a million. Therefore, the refinery
currently contributes about 1.7% of the cancer risk from airborne toxic pollutants for the
METI,; its contribution to risk for other Benicia residents would be lower. This value is similar
to the BAAQMD estimate of the contribution of all refineries (2%) to the average Bay Area
air toxics risk (BAAQMD 1992a). The greatest chronic hazard index from current refinery
emissions is 0.045 for the kidney, while the highest hazard index from ambient air toxics is
0.51 for the GI/liver. The actual hazard index from ambient air toxics is probably higher than
reported in this document, since many non-carcinogenic toxicants are not monitored by the
BAAQMD. Therefore, the contribution of the Benicia Refinery to the total hazard index at
the MEI, about 9%, is probably lower than calculated here. Comparisons for acute non-
cancer health risks are not meaningful because peak concentrations of ambient air toxics are
not reported by the BAAQMD.

2 The acute effects considered here are those from routinely higher short-term emissions
and unfavorable short-term meteorological conditions. They do not include the potential for
acute exposure from various kinds of upset and accident conditions, which are covered in
Section 4.4.
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4.4.2 Impacts and Mitigation

Significance Criteria

Cancer risk (the probability or chance of contracting cancer) and the non-cancer hazard index
(chronic and acute) were the measures used to evaluate potential public health risk impact.
Under various state and local regulations, a cancer risk of greater than 10 in 1 million for the
project is considered to be a significant impact on public health. For new or expanding
sources, the BAAQMD requires the application of T-BACT for projects with estimated cancer
risks exceeding 1 in 1 million; once T-BACT is applied, the acceptable risk level for a project
is 10 in 1 million. In addition, the 10 in 1 million risk level is used by the Air Toxics "Hot
Spots" (AB 2588) program and California’s Proposition 65 as the public notification level for
existing sources. For the proposed project, then, the significance criterion for the maximum
lifetime incremental cancer risk is 10 in a million. This maximum incremental risk would
add to the risk of cancer from all other causes combined, which in the United States today
is about 250,000 in a million (or 25%), as discussed above. Environmental and occupational
exposures are generally thought to be responsible for a small portion of this background risk.
But, because they are often involuntary and in principle can be reduced by regulatory
initiatives, environmental and occupational carcinogens are a principal focus of regulatory

policy.

In terms of potential noncancer (acute and chronic) health effects, the cumulative exposure
to those compounds must be below the AELs established by the California Office of
Environmental Health Hazard Assessment (OEHHA) and contained in the 1992 CAPCOA
Guidelines (CAPCOA 1992), as measured by the chronic and acute hazard indices. Each of
these indicators must be below a value of 1.0 for the maximally impacted organ system in

order for the cumulative exposure to noncarcinogenic air toxics to be insignificant.

Impact Assessment Methodology

As part of its air permit application for the proposed project, Exxon Research and
Engineering Company (ER&E) conducted a health risk assessment for project emissions to
comply with the BAAQMD air toxics new source review policy (ER&E 1993a). Because the
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BAAQMD must, by their regulations, consider only increases in emissions from a project
when considering potential impacts, and not on-site emission decreases, Exxon did not
consider the emissions offsets that are incorporated into the project in estimating the project’s
incremental risk. The risk assessment was submitted and reviewed by the BAAQMD, and
judged acceptable on July 19, 1993.

The health risk assessment for the proposed project was independently reviewed by ENSR
Consulting and Engineering and its subconsultant, R2C2, to judge its conformance with
prescribed risk assessment methods and to verify calculations. Based on this review, the
assessment was found to adequately follow the current CAPCOA risk assessment guidelines
(CAPCOA 1992), and no calculation errors were found. The assessment methodology is
summarized below, followed by a discussion of the inherent uncertainties in this
methodology.

A health risk assessment is conducted in four basic steps. First, emissions of air toxics from
the project are quantified. Second, ground-level concentrations resulting from the transport
and dilution of these emissions through the atmosphere are estimated by air dispersion
modeling. Third, potential public exposure to these compounds resulting from this
atmospheric transport are calculated for the direct exposure pathway of inhalation and indirect
pathways through deposition of particulate-borne pollutants onto soil or water and subsequent
ingestion. Finally, potential cancer and non-cancer health effects resulting from the calculated
exposures are estimated using dose-response relationships developed from toxicological data.

In the project health risk assessment (ER&E 1993a), new, modified, and affected® emission
sources were identified for the Clean Fuels Project, as well as for two related projects for
which permits were received since 1991. The corresponding air toxic emission rates were
estimated for all of these sources. A total of 46 new, modified, affected and related project
sources were identified, including combustion sources for supplying heat, fugitive emissions

* An "affected unit" is a currently operating unit that is expected to experience an
emissions increase as a result of the proposed project, although this emissions increase is
within the unit’s current permit conditions. Under BAAQMD regulations, such a unit does
not need to be included in an air toxics new source review analysis; however, Exxon included
these units in the project’s risk assessment to obtain a health-conservative estimate of risk.
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from process units, emissions from storage tanks, and emissions from rail and ship traffic that
might be generated by the project. The chemicals of concern identified for the project are
listed in Table 4.4-7. Table 4.4-8 provides a list of the emission sources evaluated in the
health risk assessment. After the health risk assessment was performed, some emissions
sources were removed from the proposed project by Exxon (e.g., HCU distillation unit).
Therefore, actual risks would be less than those reported here.

The atmospheric transport and dilution of emissions were estimated using two EPA-approved
dispersion models: the Industrial Source Complex Short Term 2 (ISCST2) model and the
COMPLEX I model. These mathematical models estimate dilution of emissions by diffusion
and turbulent mixing with clean air as they move away downwind from an emissions source.
The models can predict the resulting cumulative, ground-level concentrations of pollutants
from many point and area sources at numerous specified locations (termed receptors). The
models can also take into account the rise of a plume from a point source caused by the
temperature and velocity of the exhaust. The ISCST2 model is best suited for receptors
below emission release heights, while COMPLEX 1 is designed for receptors above final
plume heights. This protocol was followed for modeling emissions from the Clean Fuels
Project. For receptors between these two heights, both models were run and the highest
predicted concentrations at each receptor were used. In addition, the modeling considered
the effect of "building downwash," which is the introduction of turbulence in the wind flow
as a result of structures. Both process units and tanks were considered to be structures for
the purposes of the downwash calculations. The effect of these calculations is to bring the
plume from elevated sources (stacks) down to ground level more quickly, generally increasing
concentrations at nearby locations.

The behavior of pollutant plumes depends on local meteorology. Five years of surface wind
and temperature data collected at the Benicia Refinery were included as input to the
modeling. A wind rose showing the percent frequency of occurrence of wind speed and
direction for the local data is provided in Figure 4.3-2 (in the Air Quality Section 4.3).
Upper air and cloud cover data, used to calculate atmospheric turbulence and the available
atmospheric height for pollutant mixing, was obtained from Travis Air Force Base. The Air
Force base is the closest location considered representative of the Benicia area where these
data are collected.
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TABLE 4.4-7

CHEMICALS OF CONCERN

SUBSTANCE

REASON FOR CONCERN

ORGANIC CHEMICALS

Acetaldehyde
Acrolein
Ammonia
Benzene
1,3-butadiene
Formaldehyde
Hydrogen sulfide
Napthalene
Phenol

PAHs

Toluene

Xylenes

carcinogen; respiratory irritant

respiratory irritant

respiratory and skin irritant

carcinogen; neurotoxic

carcinogen

carcinogen; allergic sensitizer; respiratory irritant
odor; eye injury; pulmonary edema; respiratory irritant
headache, nausea, cardiovascular system damage
eye, mucous membrane, skin, and respiratory irritant
carcinogen

neurotoxic; reproductive system damage

respiratory irritant; reproductive system damage

ELEMENTS AND INORGANIC COMPOUNDS

Arsenic
Beryllium
Cadmium
Chromium VI

Copper
Lead

Manganese

Mercury

Nickel

Nitrogen dioxide
Selenium

Sulfur dioxide

Zinc

carcinogen; respiratory irritant; neurotoxic; cardiovascular system damage
carcinogen; respiratory irritant

carcinogen; respiratory irritant; kidncy damage

carcinogen; respiratory irritant; gastrointestinal, liver, and kidney damage
respiratory irritant

carcinogen; neurotoxic, cardiovascular, immune, reproductive, and kidney
system damage

neurotoxic; respiratory irritant

neurotoxic; respiratory irritant; cardiovascular, gastrointestinal, liver, and
kidney damage

carcinogen; respiratory irritant; kidney and immune system damage
respiratory irritant

carcinogen; eye, nose, and throat irritation

respiratory irritant

respiratory irritant; cardiovascular sytem damage
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TABLE 4.4-8

PROJECT SOURCES INCLUDED IN HEALTH RISK ASSESSMENT

FOR CLEAN FUELS AND RELATED PROJECTS
(Page 1 of 2)

Source Number

Source Name
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Hydrogen Unit Furnace F-301

Hydrogen Unit Furnace F-351

Cat. Reformer Furnace F-2901, F-2902, F-2903, and F-2904
Cat. Reformer Furnace F-2905

Cat. Reformer Furnace F-2906

Hydrocracking Unit Furnace F401

Hydrocracking Unit Turbine GT-401

Alkylation Unit Turbine GT-1031

Hydrogen Unit Pre-reformer HPHT1

Hydrogen Unit Pre-reformer HPHT2

Hot Oil System HO

HCU Distillation Unit Fired Reboiler HI_)RB

SG 2301°

Rail Loading Rack (Locomotive)

MTBE Import Tug and Ship*

C5/C6 Splitter

HCU Modifications

Benzene Heartcut Tower

Cat. Reformer T-90 Tower

Heartcut Saturation Unit

Cat. Naphtha T-90 Tower

LCN Hydrotreater

C5/Heartcut/MOGAS Component Combination Tank, 70 kbbl
C5/Heartcut/MOGAS Component Combination Tanks, 2 each at 175 kbbl
Mogas Tankage (Day Tanks)

Mogas Tankage (Area 1 Tanks)
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PROJECT SOURCES INCLUDED IN HEALTH RISK ASSESSMENT
FOR CLEAN FUELS AND RELATED PROJECTS

(Page 2 of 2)

Source Number

Source Name

27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46

Light Heavy Catalytic Naphtha Modification
Aqueous Ammonia Storage (Unloading and Tank)

Aqueous Ammonia Storage (ESP)

Hot Oil System (Furnace)

Hydrogen Unit Pre-reformer and Hydrogen Unit Furnace

Mogas Tankage (Tank #1751)
Mogas Tankage (Tank #1752)
Mogas Tankage (Tank #1753)
Mogas Tankage (Tank #1754)
Mogas Tankage (Tank #1755)
Mogas Tankage (Tank #1756)
Mogas Tankage (Tank #1758)
Mogas Tankage (Tank #1759)
Mogas Tankage (Tank #1760)
Mogas Tankage (Tank #1761)
Mogas Tankage (Tank #1762)
Mogas Tankage (Tank #1763)
Mogas Tankage (Tank #1711)
Mogas Tankage (Tank #1733)
Mogas Tankage (Tank #1771)

* Related (non Exxon Clean Fuels) projects

Source: ER&E 1993a
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The five-year average and maximum hourly pollutant concentrations calculated from the
dispersion modeling were used to estimate risks. The highest off-property average
concentrations were used to estimate cancer risk and chronic non-cancer health effects from
long-term exposure. Maximum hourly concentrations were used to estimate acute non-cancer
health effects.

Cancer and chronic non-cancer health risks were calculated for a hypothetical MEI from
multiple exposure pathways including: inhalation of the airborne chemicals; ingestion of soil,
human milk, and locally-grown vegetables that might be affected by deposition of wind-borne
particulate emissions; and dermal absorption from affected soil coming into contact with skin.
Subsequent adjustments were made to the health risk assessment to include risks from
possible ingestion of locally-caught fish and cattle grazing on local grasses potentially
affected by refinery emissions that may deposit on local waters and grasses. The potential
for acute health effects was assessed only from exposure via the inhalation pathway, the
primary pathway of concern for this type of health effect.

In the final step of the health risk assessment, the calculated exposure at the MEI via all
environmental pathways were summed for each air toxic. The total for each air toxic was
multiplied by the appropriate unit risk factor or divided by the appropriate chronic AEL
(Tables 4.4-2 and 4.4-4) to estimate the cancer and chronic non-cancer health risks caused
by air toxic emissions from the project. The total cancer and chronic non-cancer health risks
were calculated by summing the individual risks for chemicals affecting the same organ
system for each air toxic. The acute non-cancer health risk for each air toxic was assessed
by comparing the total exposure to the appropriate acute AEL (Table 4.4-4). Acute health
risks for different air toxics are not additive. The MEI location over the short time period
of an acute exposure (1 hour or less) is different for each chemical, and peak concentrations
of each chemical often do not occur over the same time period.
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Uncertainties in the Methodology

Predictions of future health risks related to the proposed Clean Fuels Project entail substantial
uncertainties because of gaps in scientific knowledge and the inability of mathematical
models to exactly predict real-world conditions. In general, there are model and data
uncertainties with respect to the assumed emissions, dispersion modeling, and toxicological
factors, and uncertainties with respect to the characteristics of the potentially exposed
population. For example, the size of the calculated health risk for a given source of air toxics
is dependent on the length of time of the exposure. Several different exposure times could
be used in the assessment, including the average period of U.S. residency in one location
(about 9 years), the 90th percentile of residency in one location (about 30 years), or an entire
lifetime (about 70 years). Because risk assessments are so often performed in relation to the
protection of public health, the assumptions used for these assessments have tended to more
likely overestimate risk rather than underestimate it. The health risk assessment methodology
described above for the Clean Fuels Project followed the CAPCOA AB 2588 Risk
Assessment Guidelines (CAPCOA 1992) for the most part. These procedures are more likely

to overestimate than underestimate health risks. A description of the major assumptions used
to address uncertainties in the four major areas of an air toxics health risk assessment is
provided below.

Emissions. Emission estimates for project equipment are based on manufacturer’s data and
regulatory agency factors for the same types of equipment that would be installed for the
project. These estimates could over- or underestimate actual project emissions. The
chemicals modeled for the health risk assessment were those with toxicity criteria in the
CAPCOA risk assessment guidelines.

To help insure that the health risk assessment represented an upper bound of the actual risk,
existing refinery emission sources were included in the evaluation if there was a possibility
that the project could increase those emissions. In addition, no credit was taken for the fact
that emissions of some chemicals from storage tanks would decrease with the project because
of changes in the composition of the stored products due to reformulation (R2C2 1993).
Finally, as mentioned above, the health risk assessment included emission sources that were
subsequently removed from the proposed project.
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Air Dispersion Modeling. In general, EPA-approved dispersion models, such as those used
for the project health risk assessment, tend to overpredict concentrations rather than
underpredict them. For example, all chemical emissions are assumed not to be transformed
in the atmosphere. For certain pollutants (e.g., ammonia), conversion to less toxic forms may
occur sufficiently fast to result in lower concentrations than those estimated by modeling.
The models use assumptions about plume dispersion that tend to overpredict concentrations.
The modeling procedure grouped multiple sources together (e.g., project fugitive emissions
from valves and flanges were grouped into units) which tends to overestimate ground-level
concentrations because it concentrates these emissions into narrower plumes than would be
produced in the real world when scattered around the refinery.

Exposure Assessment. The most important uncertainties related to health risk assessments

concern the definitions of exposure pathways and the characteristics of the exposed
population. The choice of a residential MEI is very conservative in the sense that no real
person is likely to spend 24 hours a day, 365 days a year over a 70-year period at exactly the
point of highest toxicity-weighted annual average air concentrations. The greatest actual
exposure is likely to be at least two times, and perhaps more than 10 times lower than that
assumed for the MEIL

As mentioned above, the project health risk assessment considered the following exposure
pathways: inhalation, dermal contact, direct ingestion of soil, ingestion of vegetables and
fruits contaminated by direct deposition of project emissions or by taking up contaminants
that have deposited on the soil and ingestion of mother’s milk. The assessment excluded
ingestion of drinking water and livestock products such as beef, milk, poultry, and eggs. The
drinking water pathway was excluded from the assessment because there is no evidence of
the local drinking water supply being affected by project emissions. An adjustment was made
to the ER&E analysis (R2C2 1993) to account for ingestion of locally-grown beef. Beef
cattle have been observed grazing northwest of the refinery, where particulate-bound
pollutants from the refinery could deposit directly onto the edible portion of the forage, or
into the soil where they could be ingested directly or taken up into the forage. The risk
estimate from this pathway was estimated at 0.0013 in a million; to account for potential
uncertainties, an estimate of 0.01 in a million was used. Although it is possible that some
people in the vicinity of the refinery consume other locally produced livestock products, land
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use analysis suggests that these pathways are unlikely. An adjustment was also made for
consumption of fish taken from the Carquinez Strait or Suisun Bay where some of the air
toxics emitted from the refinery would fall. This pathway provided an estimated cancer risk
of 0.0006 in 1 million (ER&E 1993b).

Toxicity Assessment. Estimates of toxicity for the compounds considered in the health risk
assessment came from the CAPCOA AB 2588 Guidelines (CAPCOA 1992), which is a
relatively conservative compilation of toxicity information. Toxicity estimates are derived

either from observations in humans or from projection of information derived from
experiments with laboratory animals. Human data are obviously more relevant for health risk
assessments, but is typically incomplete or uncertain because of: the difficulty of isolating a
specific exposure pathway from other environmental sources; insufficient numbers of people
studied; relatively high occupational exposures masking low environmental exposures; or
because the population studied may be more or less susceptible than the population as a
whole. Cancer risk coefficients from human data are typically considered best estimates and
are applied without safety factors. When toxicity estimates come from animal data, they
usually involve extra safety factors to account for possibly greater sensitivity in humans, and
the less-than-human-lifetime observations in animals. Overall, the toxicity assumptions and
criteria used in the project risk assessment are biased toward overestimating risk.

Summary of Uncertainties. Table 4.4-9 summarizes the uncertainties of the assumptions

used in the project health risk assessment. Although the assessment process includes both
assumptions that overestimate and underestimate risk, on balance, risk is probably
overestimated by a substantial margin.

Impact No. 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.
This impact is not significant.

Cancer risks from the Clean Fuels Project were calculated for the following chemicals listed
in CAPCOA AB 2588 Guidelines (CAPCOA 1992) as potentially carcinogenic:
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TABLE 4.4-9

SUMMARY OF UNCERTAINTIES IN RISK ASSESSMENT FOR
EXXON CLEAN FUELS PROJECT

Will Probably Result in Risks Being

The Treatment of This Uncertainty Overestimated Underestimated
Omission of some potential sources X

Use of available emission factors ? 7
Selection of substances to include in the assessments X

Use of ISCST2 and COMPLEX1 atmospheric dispersion models X

Use of Travis meteorological data for upper air i 4
Limitation of exposure pathways considered X
Selection of exposure parameter values ? 7

Use of hypothetical maximally exposed individual
Use of CAPCOA unit risk factors for cancer

Use of CAPCOA chronic toxicity criteria

Mo XX

Use of CAPCOA acute toxicity criteria

7 = Risk may be over or underestimated for this parameter.
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Acetaldehyde
Arsenic
Benzene
Beryllium
1,3-butadiene
Cadmium
Chromium VI
Formaldehyde
Lead

Nickel
Polycyclic aromatic hydrocarbons (PAHs)

Selenium

Cancer risks via the inhalation pathway were calculated for all 12 chemicals. Risks from the
other pathways, which require deposition of air toxics, were calculated only for arsenic,
beryllium, chromium (hexavalent), and PAHs. Acetaldehyde, benzene, 1,3-butadiene. and
formaldehyde would be emitted as gases and would therefore not deposit on the ground.
CAPCOA has not developed potency factors for cadmium, lead, nickel, and selenium by
pathways other than inhalation. This is because CAPCOA has not identified sufficient
evidence to indicate that these substances are human carcinogens when exposure occurs via
non-inhalation pathways.

Cancer risks associated with project emissions are provided by chemical and pathway in
Table 4.4-10 (ER&E 1993a). The cancer risk presented in this table totals 1.75 in 1 million
at the MEI, which is located on the southwest boundary of the refinery property, just west
of East Second Street. This risk was adjusted by adding 0.0006 in 1 million from the fish
ingestion pathway and 0.01 in 1 million from the beef ingestion pathway. Therefore, the
maximum cancer risk from the proposed project might reach 1.76 in 1 million. This is well
below the significance criteria of 10 in 1 million for this type of health risk.
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TABLE 4.4-10

CANCER RISKS BY CHEMICAL AND PATHWAY FOR
EXXON CLEAN FUELS PROJECT
(per million)

Exposure Pathway

Soil Dermal Mother’s

Chemical Inhalation  Ingestion Vegetables Absorption Milk Total®
Acetaldehyde  <0.001 - -- - -- <0.001
Arsenic 0.008 0.011 0.003 <0.001 - 0.022
Benzene 0.796 -- -- -- -- 0.796
Beryllium 0.002 0.008 0.002 <0.001 - 0.013
1,3-Butadiene  <0.001 -- -- -- -- <0.001
Cadmium 0.004 --° -- -- -- 0.005
Chromium VI  0.286 0.002 <0.001  <0.001 - 0.290
Formaldehyde 0.010 - - -- -- 0.010
Lead <0.001 -- - -- -- <0.001
Nickel 0.002 -- - -- -- 0.002
PAHs 0.083 0.077 0.403 0.049 0.128° 0.613
Selenium <0.001 -- -- -- -- <0.001

Total 1.193 0.099 0.409 0.050 0.128 1.751

Source: ER&E 1993a

Totals may not add due to rounding.

Acetaldehyde, benzene, butadiene, and formaldehyde are vapors.

¢ Cadium, lead, nickel, and selenium are not evaluated for carcinogenicity by non-inhalation
routes.

¢ According to CAPCOA Guidelines, risks from mother’s milk should not be added to

70-year risks. Total risk for this person is 1.236 in a million, calculated assuming mother

is exposed for first 21 years, the child receives milk for the last year of the mother’s

exposure period, and then adult is exposed for final 44 years.
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Mitigation Measure No. 1

The proposed project would include air pollution control systems judged to be T-BACT by
the BAAQMD. No further mitigation is necessary.

Impact No. 2 Any increase in the incidence of chronic, non-cancer health effects
in the surrounding population, resulting from long-term exposure to
project-emitted chemicals would be well below the hazard index
criterion of 1.0. This impact is not significant.

Chronic hazard indices were calculated for 23 chemicals that would be emitted by the Clean
Fuels project. The CAPCOA Guidelines (CAPCOA 1992) do not list chronic AELs for two
chemicals of concern, 1,3-butadiene and PAHs. Therefore, these two chemicals were
evaluated only for cancer risk. Exposures were calculated for all pathways. The hazard
indices and organ systems potentially affected by these chemicals are listed in Table 4.4-11.
As shown in the table, most of the chemicals affect the respiratory system, which is therefore
the target organ of interest.

The MEI location for chronic non-cancer health risk associated with project emissions was
different from that for cancer. The chronic non-cancer MEI was located just off the westerly
tip of the refinery boundary. The total hazard index there was estimated to be 0.0122 (ER&E
1993a). This value is well below the significance criterion of 1.0; therefore, the potential
increase in chronic non-cancer health effects from the proposed project is insignificant.
Because the total hazard index is so far below the significance criterion, no adjustments for
potential fish or beef ingestion were made (R2C2 1993). These adjustments would be of the
same percentage order as the adjustments made for cancer risk.

Mitigation Measure No. 2

No further mitigation is necessary.
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TABLE 4.4-11

PUBLIC HEALTH RISK

CHRONIC NON-CANCER HEALTH RISKS FOR THE
EXXON CLEAN FUELS PROJECT

(Page 1 of 2)
Hazard Index
Chemical Inhalation  Indirect Total Affected Organ(s)®
Acetaldehyde <0.0001 -t <0.0001 respiratory system
Acrolein <0.0001 -- <0.0001 respiratory system
Ammonia 0.0050 -- 0.0050 respiratory system; and skin
Arsenic <0.0001 <0.0001 <0.0001 respiratory system;
cardiovascular; nervous system
Benzene 0.0002 -- 0.0002 nervous system
Beryllium 0.0001 -- 0.0001 respiratory system
Cadmium <0.0001 <0.0001 <0.0001 respiratory system; kidney
Chromium VI 0.0015 0.0015 0.0015* respiratory system;
gastrointestinal, liver; kidney
Copper <0.0001 -- <0.0001 respiratory system
Formaldehyde 0.0006 -- 0.0006 respiratory system
Hydrogen sulfide <0.0001 -- <0.0001 nervous system; respiratory
system
Lead -- 0.0002 0.0002 nervous system; cardiovascular
system; immune system;
reproductive system; kidney
Manganese 0.0001 -- 0.0001 respiratory system; nervous
system
Mercury <0.0001 <0.0001  <0.0001 respiratory system; nervous
system; cardiovascular system;
gastrointestinal/liver; kidney
Napthalene <0.0001 <0.0001  <0.0001 cardiovascular system
Nickel <0.0001 -- <0.0001 respiratory system; immune
system; kidney
Nitrogen dioxide 0.0037 -- 0.0037 respiratory system
Phenol <0.0001 -- <0.0001 respiratory system, kidney
Selenium <0.0001 -- <0.0001 respiratory system
Sulfur dioxide 0.0009 -- 0.0009 respiratory system

Q:\93\16096.1(93C0336A)\1

4-101

MO0831931938



PUBLIC HEALTH RISK

TABLE 44-11

CHRONIC NON-CANCER HEALTH RISKS FOR THE
EXXON CLEAN FUELS PROJECT

(Page 2 of 2)
Hazard Index

Chemical Inhalation Indirect  Total Affected Organ(s)®

Toluene 0.0002 -- 0.0002 . mervous system; reproductive
system

Xylenes 0.0001 -- 0.0001 respiratory system; reproductive
system

Zinc <0.0001 -- <0.0001 respiratory system; cardiovascular
system

TOTAL HAZARD 0.0122¢ respiratory system

INDEX

Source: ER&E 1993a

* A majority of the chemicals either are emitted as vapors or do not have oral AELs.

® Inhalation and oral exposures affect different organ systems.

¢ The organ systems listed in the ACE program are not completely consistent with those in CAPCOA 1992.
¢ Total is only for those chemicals affecting the respiratory system; total may not add due to rounding.
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Impact No. 3 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 to the atmosphere from the proposed
project. This impact is not significant.

Acute hazard indices were calculated for 12 chemicals that would be emitted by the Clean
Fuels Project (Table 4.4-12). Nitrogen dioxide (NO,) had the highest acute hazard index at
0.64. The next highest hazard index was 0.19 for sulfur dioxide (SO,). Both of these
chemicals would be emitted from a variety of combustion sources and both are criteria air
pollutants. These acute hazard indices are below the significance criteria for this health risk.

Mitigation Measure No. 3

No mitigation is necessary.

4.4.3 Cumulative Impacts

The only other proposed project at the Benicia Refinery is the construction of a plant to
produce methyl tertiary butyl ether (MTBE), a gasoline additive required by the CARB to
reduce carbon monoxide emissions from automobiles (refer to Section 3.1 for further
discussion of the MTBE project). The cancer risk attributable to the MTBE unit was
estimated to be 0.09 in 1 million at an MEI location west of the refinery (ENSR 1993b), near
the MEI for existing refinery emissions, but well north of the MEI location for the Clean
Fuels Project. Emissions from the MTBE facilities (both import facilities and the planned
MTBE plant) were included in the emissions used to calculate risks for this EIR. The MTBE
facilities risks make a minor contribution to total risk levels, and the combined risks are well
below the significance criterion of 10 in 1 million. Similarly, the estimated chronic hazard
index associated with the MTBE project was about 0.0006, which would not be cumulatively
significant with the Clean Fuels Project hazard index of 0.0122. The highest acute hazard
index for the MTBE project was 0.004 for mercury, which would not cumulatively add to the
Clean Fuels Project acute hazard indices.
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TABLE 4.4-12

ACUTE NON-CANCER HEALTH RISKS FOR THE

EXXON CLEAN FUELS PROJECT

PUBLIC HEALTH RISK

Maximum 1-Hour

Concentration Acute AEL
Chemical (ng/m?) (ug/m?)
Acrolein 9.14 x 10° 2.50 x 10®
Ammonia 3.43 x 10" 2.10 x 10%
Copper 1.89 x 10? 1.00 x 10"
Formaldehyde 1.58 x 10™ 3.70 x 10"
Hydrogen sulfide 1.38 x 10 4.20 x 10"
Lead 1.29 x 107 1.50 x 10*°
Mercury 1.49 x 10* 3.00 x 10"
Nickel 472 x 10* 1.00 x 10*
Nitrogen dioxide 3.01 x 10** 4.70 x 10*
Selenium 1.59 x 10° 2.00 x 10*
Sulfur dioxide 1.21 x 10% 6.55 x 10
Xylene 1.47 x 10" 4.40 x 10%

Source: ER&E 1993a
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The BAAQMD estimated the cumulative impact of the other refinery elean fuels projects
described in Section 3.2 on the MEI for the Benicia Refinery Clean Fuels Project. That
estimate assumed that the magnitude of the risk contribution from the other clean fuels
projects at the Exxon MEI location would be consistent with a cumulative impact analysis
conducted by the BAAQMD from AB2588 inventories (BAAQMD 1993b). If more accurate
information was not available, the maximum incremental cancer risk for a clean fuels project
was assumed to be 10 in 1 million at that project’s MEI. The BAAQMD concluded that the
added cancer risk at the Benicia Refinery MEI would be about 0.8 in 1 million for emissions
primarily from the Shell and TOSCO refineries (BAAQMD 1993c). The remaining refinery
projects (Unocal, Pacific and Chevron) would not contribute in any significant degree to
cancer risk at the MEI location for the Exxon project. For cumulative non-cancer impacts,
all of the clean fuels projects show chronic and acute hazard indices much less than 1.0 and
would not be cumulatively significant.

The proposed cogeneration plant at the C&H Sugar factory in Crockett would emit some of
the combustion-related air toxics that would be emitted from the project. No health risk
assessment is known to have been conducted for the cogeneration project, but assuming that
the project meets the BAAQMD permitting criterion of 10 in a million, the incremental risk
at the Clean Fuels Project MEI would probably be less than 2 in 1 million. Consequently,
the cumulative maximum cancer risk of the Benicia Refinery Clean Fuels Project, other Bay
Area reformulated gasoline projects, and the Crockett cogeneration plant would be less than
5 in 1 million, below the 10-in-1-million significance criterion. The non-cancer impacts

would also remain insignificant.

As discussed in Section 4.4.1, the cancer risk at the pre-project MEI location from current
Benicia Refinery emissions is estimated to be about 8.4 in 1 million. The Clean Fuels Project
cancer risk, calculated at a different location, would be about 1.8 in 1 million. Based on the
manner in which health risks from the project decrease with distance from the project MEI
location, the project would contribute a risk of about 1.5 in a million (R2C2 1993) at the pre-
project MEI location. Adding cancer risks from other related projects would result in a total
cumulative health risk of less than 13 in a million. Note that this overall post-project health
risk should not be compared against the 10-in-a-million criterion, which applies only to
incremental risk. When the federal and state clean fuels programs are fully implemented,
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emissions of benzene, 1,3-butadiene, and perhaps other chemicals will fall substantially in the
Bay Area, reducing the current cancer risks from ambient levels of these compounds (CARB
1991). The BAAQMD has estimated that the cancer risk from ambient levels of benzene and
butadiene (about 300 in a million) will be reduced by almost half (139 in a million) when the
reformulated fuels program is in place. This reduction would accrue to everyone in the
Benicia area, including anyone living near the refinery. Exxon’s share of the Bay Area
gasoline sales is about 20%, and therefore the proposed Clean Fuels project would help
achieve these risk reductions.
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4.5 PUBLIC SAFETY
4.5.1 Environmental Setting
Introduction

Refining crude oil involves working with flammable materials under heat and pressure. This
type of operating environment creates inherent hazards for fire and explosion, and for the
possible release of toxic vapors or gases. Because of these inherent hazards, the design,
operations, and maintenance of refineries, including the Benicia Refinery, are oriented toward
preventing accidents that would cause damage to the facility and potential offsite property
damage or injury to members of the public.

The Benicia Refinery is sited to minimize the likelihood of conflicts with other land uses.
As discussed in Section 2.2, the refinery occupies 331 acres of the 800-acre property owned
by Exxon. The process block, which is the source of the majority of hazards associated with
petroleum refining, covers 46 acres and is buffered from the City of Benicia by the
surrounding Exxon property (Figure 2-1).

A variety of federal and state laws have been in existence for many years to promote safe
industrial practices. In recent years, there has been an increase in regulations that are aimed
at protecting worker and public safety from catastrophic accidents at industrial plants
including refineries. The major regulations are described below.

The California Health and Safety Code (Article 2 of Chapter 6.95) requires facilities handling
significant quantities of acutely hazardous materials to establish a Risk Management and
Prevention Plan (RMPP) for the facility. An RMPP identifies potential accident scenarios
involving acutely hazardous materials, evaluates the impacts of those accidents with regard
to public safety, provides an audit of administrative and operating programs designed to
prevent accidents involving acutely hazardous materials, and provides emergency response
plans to minimize releases and their effects should they occur. Exxon submitted an RMPP
to Solano County in November 1990.
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In addition to its existing rules for worker safety, the U.S. Department of Labor’s
Occupational Safety and Health Administration (OSHA) passed a rule in May, 1992, which
addresses the prevention of catastrophic accidents. This rule, known as Process Safety
Management of Highly Hazardous Chemicals (29 CFR 1910.119) requires companies
handling hazardous substances in excess of specific threshold amounts to develop and
implement process safety management (PSM) systems. The PSM rule is directed primarily
at protecting workers within the facility. Many of the key components of the PSM systems
for the Benicia Refinery have long been in existence, and are being reviewed, modified where
appropriate, and incorporated into the PSM program. As part of this program, Exxon is
currently conducting Process Hazard Analysis Studies (HazOps) in addition to those
conducted for the RMPP to identify potential hazard concerns associated with either existing

or proposed process units.

The Federal Clean Air Act Amendments of 1990 mandate that the U.S. Environmental
Protection Agency (EPA) create regulations to require facilities possessing listed chemicals
above specified threshold amounts to develop and implement Risk Management Plans
(RMPs). These plans will be similar to California’s RMPPs, except they will include
consideration of fire and explosion hazards as well as releases of toxic materials. Exxon will
prepare an RMP for the Benicia Refinery when the EPA regulations are promulgated.

This section begins with a brief description of the hazards associated with the Benicia
Refinery, including a discussion of the potential for the release of acutely hazardous
materials. This is followed by a summary of the accident history at the refinery and a
discussion of the probability of major accidents. The section concludes with a description
of design features and operating/maintenance practices to prevent accidents at the Benicia
Refinery.

Hazards Associated with the Benicia Refinery

Fires and Explosions. Most of the fire and explosion hazards associated with a refinery

involve process equipment. As discussed in Chapter 2.0, petroleum refining involves
manipulation of hydrocarbons often under high temperatures and pressures.
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In some cases, the hydrocarbons contained in process vessels and piping are at temperatures
above their flash point and could catch fire if exposed to an ignition source and to the air.
Therefore, failure of process equipment that leads to a release of hydrocarbons into the air
can lead to fires. Releases of lighter hydrocarbons can form a vapor cloud that could explode

if it came into contact with an ignition source.

Most releases of hot hydrocarbons in refineries are relatively small and result from the failure
of seals and gaskets at flanges, pumps, and valves or pinhole leaks in heat exchanger tubing.
Fires resulting from these releases are quickly contained by closing valves to the piping that
supplies fuel for the fire.

Overpressure of vessels in process units could result in an explosion that could involve other
nearby equipment and potentially cause offsite property damage and injury to members of the
public. Overpressure would occur if air entered a process vessel, resulting in immediate and
rapid combustion of the hydrocarbon Vapors contained in it. Most of the units in the refinery
are closed systems operating at a positive pressure. Therefore, a hole in a vessel or piping
would result in the release of hydrocarbons instead of the introduction of air into the vessel;

therefore, introduction of air into most process units is not a credible accident scenario.

The cat cracker, fluid coker, and mirox units at the refinery mix hydrocarbons with a
fluidized catalyst in a reactor vessel. Spent catalyst from the reactor vessel in these units is
recirculated to a separate regeneration vessel or vessels where air is introduced to burn carbon
off of the catalyst. Pressure imbalances between the reactor and regeneration vessels could
result in the intrusion of air into the reactor vessel. Depending on the amount of air
introduced into the reactor and operating conditions, there could be a large enough explosion
to destroy the unit and conceivably cause substantial damage. This type of accident is
avoided through the land use buffers at the Benicia Refinery, specific operating procedures,
continuous monitoring of process operations, and automatic shutdown devices.

The existing pipestill unit contains a vacuum tower where a vacuum is used to separate light

hydrocarbons that remain in the bottom cuts of the pipestill. A hole in the vacuum tower or

related piping would draw air into the unit, leading to a fire and/or explosion.
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Other ways that a process vessel could be overpressured is by continuing to supply heat to
the vessel after the flow of hydrocarbons through the system has been stopped due to the loss
of electrical power or failure of instrument air pressure used to remotely drive most control
valves. Overpressure of process vessels could also result from the loss of cooling water,
allowing a buildup in the temperature of the vessel.

The likelihood for these types of accidents is minimized at the Benicia Refinery in several
ways. In the event of an instrument air failure, controlling valves are designed to move
automatically by spring load to their "fail safe" positions. These fail safe positions may be
either full-closed or full-open depending on specific operating conditions. All pressurized
equipment is also protected by passive mechanical pressure relief devices. These devices
include pressure relief valves and rupture discs' designed to open at pressures below those
that would damage process equipment. In the event of excess pressure buildup in a piece of
equipment, these pressure relief devices would open automatically. Since these devices are
mechanical, they do not need electrical power or instrument air to function properly.

Pressure relief devices in the refinery are combined through a piping network that is designed
to contain process gases and liquids vented through the devices. This piping conveys liquids
and gases to large drums where they can be recovered. When the pressure relief is large, as
would occur during emergency shutdown of a process unit, the volume of gas in the drums
becomes greater than the ability of the fuel gas system to capture it. The excess gas then
rises through a liquid seal into the flare where it is burned. The liquid seal protects against
entry of air into the pressure relief piping. This prevents the possibility of a flammable
mixture of hydrocarbons and air from forming in the lines to the flare.

Petroleum refining produces gases such as propane and butane. These gases are collected,
liquified, and used primarily as fuel at the Benicia Refinery. Hydrogen is also manufactured
at the facility for use in the refining process. A leak in process equipment containing these
gases could lead to an unconfined vapor cloud explosion. If the explosion was large, it could
The most probable result in offsite public safety impacts. The hydrocarbon gases produced
in the refining process are heavier than air and could travel some distance close to the ground
before coming into contact with an ignition source and burning or exploding.

'A rupture disc is a piece of metal bolted between flanges that is designed to rupture at a specific pressure.
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A failure to ignite fuel gas in the refinery heaters or a failure to purge remaining gas during
a shutdown of these heaters could cause an explosion. The overpressure damage from such

an explosion would not be great enough to compromise surrounding process equipment.

Accidents resulting in fires or explosions in tanks and vessels used to store flammable
hydrocarbon liquids and gases at the Benicia Refinery are much less likely than fires or
explosions in process equipment. Hydrocarbon liquids are stored at ambient temperatures and
pressures. Liquid petroleum gas (LPG) products such as propane and butane are stored under
their own vapor pressure in spheres and bullets. No ignition sources are located in the
vicinity of the hydrocarbon storage facilities.

A fire in a liquid hydrocarbon storage tank would not be expected to lead to an explosion.
The fire would involve the surface of the hydrocarbon liquid. Such a fire is prevented from
spreading by transferring the hydrocarbons from the involved tank to another tank and
applying water to surrounding tanks to keep them cool. This type of accident at the Benicia
Refinery is not expected to result in public safety impacts.

A leak from an LPG sphere or bullet could lead to an unconfined vapor cloud explosion.
Massive failure of one of these storage vessels and exposure to an ignition source could lead
to a boiling liquid, expanding vapor explosion (BLEVE). This type of explosion may gene-
rate a blast overpressure wave with fragments of the vessel being projected long distances.
The contents of the sphere or bullet may cause an immediate fireball or may form a vapor
cloud which immediately ignites. This type of accident could involve surrounding equipment
and lead to offsite property damage or injury to members of the public.

Industry standards for LPG storage have been developed and implemented to substantially
reduce the potential for a BLEVE. The American Petroleum Institute (API) has published
API Standard 2510 which governs the design and construction of LPG installations in the
petrochemical industry and addresses transfer, loading, and unloading equipment.

Potential Releases of Acutely Hazardous Materials. The RMPP prepared for the Benicia

Refinery identified two acutely hazardous materials of greatest concern in the event of an
accident: anhydrous (gaseous) ammonia and hydrogen sulfide (H,S). Anhydrous ammonia
is used for emissions control at the pipestill and in the hydrocracker and Dimersol process
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unit. Hydrogen sulfide is generated in the refining process and is handled in significant

amounts in the following units:

 Pipestill

» Hydrofiners (light virgin naphtha, jet fuel, diesel, cat feed, and heavy naphtha)
« Hydrocracker

» Catalytic cracker

 Sulfur recovery unit/sour water stripper

At ambient temperature and pressure, ammonia is a colorless, toxic gas with a characteristic
sharp odor. Exposure to 50 ppm of ammonia for several hours is irritating <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>