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4.8

Greenhouse Gas Emissions

4.8.1

Introduction

This section establishes the existing conditions and identifies and evaluates potential impacts related to
GHG emissions that could result from both stationary and mobile sources. Discussed are the physical and
regulatory settings, the baseline for determining environmental impacts, the significance criteria used for
determining environmental impacts, and potential impacts associated with Project construction and
demolition, the transitional phase, and operation and maintenance at the Rodeo Refinery. The Santa
Maria Site and Pipeline Sites are addressed to the extent information is available and at a qualitative level
of discussion.
4.8.2

Environmental Setting

The setting section describes the physical and regulatory setting of the Project. The physical setting
describes conditions and operations in 2019, which is the CEQA baseline for this analysis except for
marine transportation, for which the baseline is an average of the years 2017–2019 (see Section 3.13,
CEQA Baseline, for a detailed explanation of the CEQA baseline). As described in Chapter 3, Project
Description, the Project sites include the Rodeo Refinery in northwestern Contra Costa County, consisting
of the Rodeo Site and Carbon Plant Site, the Santa Maria Site in San Luis Obispo County, and four
pipeline systems that collect crude oil for the Santa Maria Site and deliver semi-refined feedstock to the
Rodeo Refinery (referred to hereafter as the Pipeline Sites).
4.8.2.1

Background on Greenhouse Gases and Climate Change

Gases that trap heat in the atmosphere are called GHGs. GHGs allow sunlight to enter the atmosphere,
but trap a portion of the outward-bound infrared radiation, which warms the atmosphere. The process is
analogous to the effect horticultural greenhouses have in raising the internal temperature, hence the term
GHGs. Both natural processes and human activities emit GHGs. The principal GHGs are carbon dioxide
(CO2), methane (CH4), nitrous oxide (N2O), sulfur hexafluoride (SF6), perfluorocarbons (PFCs),
hydrofluorocarbons (HFCs) and nitrogen trifluoride (NF3). CO2 is the reference gas for estimating GHG
emissions, and is assigned a Global Warming Potential (GWP) of 1 (unity), where all other GHGs have
GWPs greater than 1 as a measure of relative potency.
To account for the GWP of different GHGs, emissions are normally quantified and reported as carbon
dioxide equivalents (CO2e), which for mixtures is the summation of the products of each component GHG
times its GWP. For example, SF6 is commonly used in the electric utility industry as an insulating gas in
power distribution switch gear, circuit breakers, and other high voltage equipment. SF6, while comprising
a small fraction of the total GHGs emitted annually world-wide, is a much more potent GHG with a current
GWP of 23,500 (IPCC 2015), or 23,500 times that of CO2. Mass emissions of GHGs and CO2e are
quantified in units of million British thermal units (MMBtu) and million metric tons (MMT).45 Thus, for
example, 1 kilogram of SF6 leaked from high voltage switch gear would be equivalent to 23.5 metric tons
(MT) of CO2 emitted from fuel combustion.
GWP ratios are provided by the IPCC. Historically, GHG emission inventories were calculated using ratios
from the IPCC’s Second Assessment Report, published in 1996. The IPCC has since updated the ratios
based on the latest science in its Fourth Assessment Report and Fifth Assessment Report, published in
2007 (IPCC 2007) and 2014, respectively (IPCC 2015). The CARB uses the Fourth Assessment Report
ratios for the statewide GHG emissions inventory (CARB 2019a) and in the current Climate Change

45

The term metric ton (or MT) is commonly used in the United States to refer to the metric system unit tonnes, which is defined as
a mass equal to 1,000 kilograms. A metric ton is approximately 1.1023 short tons or 2,204.6 pounds. The unit MMT refers to one
million metric tons, or 1,102,300 short tons.
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Scoping Plan (CARB 2017). Compounds that are regulated as GHGs and part of the Project’s inventory are
discussed below.
Carbon Dioxide
In the atmosphere, carbon generally exists in its oxidized form, as CO 2. Natural sources of CO2 include
the respiration (breathing) of humans, animals, and plants, volcanic outgassing, decomposition of organic
matter, and evaporation from the oceans. Anthropogenic (human-caused) sources of CO2 include the
combustion of fossil fuels and wood, waste incineration, mineral production, and deforestation. CO2
accounted for approximately 83 percent of anthropogenic GHG emissions (CO 2e) in California in 2016.
The reference GWP for CO2 is 1 (unity).
Methane
CH4 is produced when organic matter decomposes in environments lacking sufficient oxygen. Natural
sources include wetlands, termites, and oceans. Enteric fermentation accounts for the majority of
anthropogenic CH4 emissions in California and in the United States as a whole (CARB 2020a; USEPA
2021). The GWP of CH4 is considered by the State of California to be approximately 25 times that of CO 2
as averaged over a 100-year timescale (IPCC 2007). On this timescale, CH4 accounted for approximately
9 percent of anthropogenic GHG emissions (CO2e) in California in 2017 (CARB 2019b). However, since
CH4 breaks down (oxidizes) rapidly into CO2 and water vapor once in the atmosphere, there is growing
recognition among climate scientists that a 20-year time horizon is more relevant. The 20-year GWP of
CH4 is between 84 and 87 times greater than that of CO2 (USEPA 2020). That means CH4 is a much
larger contributor to California’s anthropogenic GHG emissions over the shorter time frame of 20 years.
Nitrous Oxide
N2O is produced naturally by a wide variety of biological sources, particularly microbial action in soils and
water. Tropical soils and oceans account for the majority of natural source emissions. In combination with
NO and NO2, N2O is a byproduct of the reaction that occurs between nitrogen and oxygen during fuel
combustion. Both mobile and stationary combustion emit N2O, and the quantity emitted varies according to
the type of fuel, technology, and pollution control device used, as well as maintenance and operating
practices. Agricultural soil management and fossil fuel combustion are the primary sources of anthropogenic
N2O emissions in California. N2O has a GWP of approximately 298 (IPCC 2007) and its emissions
accounted for approximately 3 percent of anthropogenic GHG emissions (CO2e) in California in 2016.
Some of the potential effects of global warming in California may include increases in extreme heat,
wildfires, drought, extreme storms, coastal flooding, and erosion, and reductions in the Sierra Nevada
springtime snowpack (CARB 2014). Globally, climate change has the potential to impact numerous
environmental resources through potential, though uncertain, impacts related to future air temperatures
and precipitation patterns. The projected effects of global warming on weather and climate are likely to
vary regionally, but are expected to include the following direct effects (IPCC 2007):
•

Higher maximum temperatures and more hot days over nearly all land areas;

•

Higher minimum temperatures, fewer cold days and frost days over nearly all land areas;

•

Reduced diurnal temperature range over most land areas;

•

Increase of heat index over land areas; and

•

More intense precipitation events.

Also, there are many possible secondary effects that are projected to result from global warming,
including global rise in sea level, ocean acidification by carbonic acid, impacts to agriculture, changes in
disease vectors, and changes in habitat and biodiversity.
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4.8.2.2

Regional Setting

The CARB compiles GHG inventories for the State of California. Based on the 2018 GHG inventory data
(i.e., the latest year for which data are available from the CARB), California emitted 424 MMT CO2e,
including emissions resulting from imported electrical power (CARB 2020b). Between 1990 and 2017, the
population of California grew by approximately 9.4 million (from 29.8 to 39.9 million) (California
Department of Finance 2018) representing an increase of approximately 31 percent from 1990 population
levels. In addition, the California economy, measured as gross state product, grew from $773 billion in
1990 to $2.62 trillion in 2016 representing an increase of approximately 239 percent (just over three times
the 1990 gross state product) (California Department of Finance 2018). Despite the population and
economic growth, the CARB’s 2020 statewide inventory indicates that California’s net GHG emissions in
2018 were just below 1990 levels, which is the 2020 GHG reduction target codified in California Health
and Safety Code, Division 25.5, also known as The Global Warming Solutions Act of 2006 (AB 32).
Table 4.8-1, State of California GHG Emissions, identifies, quantifies, and compares statewide
anthropogenic GHG emissions and sinks (e.g., carbon sequestration due to forest growth) in 1990 and
2018. As shown in the table, the transportation sector is the largest contributor to statewide GHG
emissions at approximately 40 percent in 2017.
Table 4.8-1.

State of California GHG Emissions as CO2e

Category

1990 GHG
Emissions Using
IPCC SAR
(MMT CO2e)

Approximate
Percent of Total
1990 Emissions

2018 GHG
Emissions Using
IPCC AR4
(MMT CO2e)

Approximate
Percent of Total
2018 Emissions

Transportation

150.7

35%

169.5

40%

Electric Power

110.6

26%

63.1

15%

Commercial Fuel Use

14.4

3%

15.6

4%

Residential

29.7

7%

25.7

6%

103.0

24%

89.2

21%

–

–

9.1

2%

High GWP/Non-Specifiedb

1.3

<1%

20.4

5%

Agriculture/Forestry

23.6

6%

32.5

8%
–

Industrial
Recycling and

Wastea

Forestry Sinks

-6.7

-2%

–

Net Total (IPCC SAR)

426.6

100%

–

Net Total (IPCC AR4)d

431.0

c

–

424.0

Sources: CARB 2007, 2021
Notes:
a.

Included in other categories for the 1990 emissions inventory.

b.

High GWP gases are not specifically called out in the 1990 emissions inventory.

c.

Revised methodology under development (not reported for 2017).

d.

CARB revised the state’s 1990 level GHG emissions using GWPs from the IPCC AR4 (IPCC 2007)
IPCC SAR: IPCC Second Assessment Report
IPCC AR4: IPCC Fourth Assessment Report

In 2015, Contra Costa County developed and approved a CAP (Contra Costa County 2015). As part of
that process, they developed a 2013 emission inventory of all activities within unincorporated areas of
Contra Costa County, which totaled 18.3 MMT CO2e. In 2019, Contra Costa County developed a second
interim 2017 GHG emission inventory (Contra Costa County 2019) that totaled 19.1 MMT CO2e. Contra
Costa County is home to some of the largest GHG-emitting stationary source facilities in the Bay Area
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and the state of California. Stationary sources are non-moving, fixed-site producers of GHG emissions
such as power plants, chemical plants, oil refineries, manufacturing facilities, and other industrial facilities.
Emissions from stationary source facilities (petroleum refineries, power plants, chemical manufacturing
plants and wastewater treatment plants) and from the energy used by those facilities and other major
industrial sites accounted for 93 percent of all emissions within the unincorporated county in the baseline
year of 2005, 92 percent in 2013 and 94 percent in 2017. In 2017, outside of stationary sources, the
transportation sector is the greatest contributor generating approximately 45 percent of these
non-stationary emissions while residential energy accounts for 21 percent and nonresidential energy
accounts for 10 percent. The remainder is made up of solid waste and landfill, off-road equipment, water
and wastewater treatment and agricultural uses.
4.8.2.3

Project Setting

As discussed in Chapter 3, Project Description, the Rodeo Refinery (which includes the Rodeo Site and
the Carbon Plant) consists of process, storage, and support facilities that produce a variety of petroleumbased products (mainly fuels) and by-products from crude oil and other petroleum-based feedstocks. The
Rodeo Refinery receives crude oil and other feedstocks via pipeline from the Santa Maria Site and
elsewhere in California and via tanker vessels and barges from domestic and foreign sources. The
refinery produces steam, fuel gas, and electricity for use in the refining process, and purchases electricity,
water, and natural gas. The Rodeo Refinery includes a Cogeneration Steam Power Plant containing gas
turbines that generate steam and up to 50 MW of electricity for refinery use; a butane storage and railcar
loading facility near the Marine Terminal; a wastewater treatment facility (U100); a vapor recovery system;
a hydrogen generator; and the Carbon Plant that upgrades the petroleum coke by-product. The refinery’s
products are transported out of the refinery by vessel, pipeline, truck, and rail.
Baseline annual GHG emissions for all sources except marine vessels at the Rodeo Refinery were based
on actual activity during 2019 as reported by Phillips 66. Emissions from heavy-duty truck trips moving
feedstocks and product to and from the Rodeo Refinery were calculated based on truck trips for 2019.
Emissions from rail locomotives moving railcars to and from the butane loading rack at the Rodeo Refinery
and moving petroleum coke from the Carbon Plant were calculated based on railcar movement data for
2019. Truck and rail emissions include all travel within the boundaries of the BAAQMD. Details of the data
and assumptions used to calculate emissions are provided in Section 4.8.7, Analysis, below, and
Attachment B in the Air Quality Technical Report available in Appendix B (Ramboll 2021).
For marine vessels, i.e., ocean-going vessels like tankers and ATBs, assist tugs, and pull tugs moving
tank barges, emissions were calculated using the average annual activity from 2017 through 2019. Vessel
emissions include hoteling at the wharf or at anchor, and vessel maneuvering and transit between the
wharf or anchorage area out to the Pilot Buoy located approximately 9 nautical miles (10.4 statute miles)
west of the Golden Gate.
Baseline GHG emissions for the Rodeo Refinery (Table 4.8-2) were approximately 1,397,000 MT CO2e,
and totaled 2,352,000 MT CO2e when including 2019 emissions from the Santa Maria Site. However, to
use a more conservative baseline, Project emissions are compared against the 2019 emissions within the
BAAQMD only (i.e., the Rodeo Site and Carbon Plant); for informational purposes the statewide
evaluation is also shown (covering Rodeo Site, Carbon Plant, and the Santa Maria Site). Over 98 percent
of GHG emissions in 2019 were from stationary sources, 91 percent from the Rodeo Refinery and Air
Liquide Plant combined, and 7 percent from the Santa Maria Site and Pipeline Sites. The remaining
2 percent of emissions were from mobile sources and from electricity purchases at the Rodeo Refinery
and the Santa Maria Site.
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Baseline Annual GHG Emissions (2019)1

Table 4.8-2.

Baseline Emissions (metric tons/yr)
Source Category

CO2

CH4

N2O

CO2e

Ocean-going Vessels and Harbor Craft

15,137

0.15

0.93

15,418

Trucks

4,466

0.02

0.70

4,676

Rail

1,373

0.11

0.03

1,386

Facility Operations

1,333,341

91.96

11.74

1,338,911

Electricity

9,160

1.30

0.28

9,270

Rodeo Refinery Total

1,363,477

94

14

1,396,661

Air Liquide H2 Plant

801,794

--

--

801,794

Trucks

2,565

0.01

0.40

2,686

Rail

177

0.01

0.00

179

Facility Operations

171,765

17.30

1.43

172,571

Electricity

5,328

0.76

0.16

5,392

Total Statewide

2,345,107

111.62

15.68

2,352,284

Total within BAAQMD

2,165,272

93.54

13.69

2,171,455

Rodeo Refinery

Santa Maria Site and Pipeline Sites

1.

2019 is the CEQA baseline for this analysis for all sources except ocean-going vessels and harbor craft. For vessel emissions, an
average of 2017 through 2019 was used.
Rodeo Refinery includes emissions from Rodeo Site and Carbon Plant Site
Air Liquide CO2e emissions assumed to be entirely CO2 as the breakdown for CH4 and N2O is not available.
Facility emissions GHG reporting for 2019 is based on 21 GWP for CH4 and a 310 GWP for N2O. It is expected to change to 25
and 298 respectively for reporting years 2021 and forward.

4.8.2.4

Regulatory Setting

Federal
The USEPA began to regulate GHGs under the CAA in 2009 and has adopted the following two final
rules regulating GHGs from industrial facilities.
40 CFR Part 98. Mandatory Reporting of Greenhouse Gases Rule.
On October 30, 2009, the USEPA published a rule for the mandatory reporting of GHGs from large GHG
emissions sources in the United States. Implementation of 40 CFR Part 98 is referred to as the
Greenhouse Gas Reporting Program. In general, this rule requires mandatory reporting of GHG
emissions for facilities that emit more than 25,000 MT of CO2e emissions per year (USEPA 2014a).
Facilities, such as petroleum refineries, are subject to the regulation regardless of the quantity of GHG
emissions. Phillips 66 currently reports Rodeo Refinery GHG emissions as required by this regulation. For
reporting purposes the GHG emissions from the Carbon Plant are included in the refinery report.
40 CFR Part 52. Prevention of Significant Deterioration and Title V Greenhouse Gas Tailoring Rule.
The USEPA has mandated that Title V requirements apply to facilities whose stationary source CO 2e
emissions exceed 100,000 short tons per year (USEPA 2014b). In addition, at a facility that currently
emits 100,000 short tons per year of CO2e, Prevention of Significant Deterioration (PSD) applies to
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projects that increase GHG emissions by 75,000 short tons of CO 2e. The Project would not trigger PSD
for CO2e emissions under this regulation.
Federal Vehicle Emission Standards
In 1975, Congress enacted the Energy Policy and Conservation Act, which established the first fuel
economy standards for on-road motor vehicles in the United States. Pursuant to the act, the USEPA and
NHTSA are responsible for establishing additional vehicle standards. In August 2012, standards were
adopted for model year 2017 through 2025 for passenger cars and light-duty trucks. According to the
2012 standards, by 2025, vehicles are required to achieve both 54.5 mpg (if GHG reductions are
achieved exclusively through fuel economy improvements) and 163 grams of CO2 per mile. According to
the USEPA, a model year 2025 vehicle would emit one-half of the GHG emissions from a model year
2010 vehicle (USEPA 2012). Notably, the State of California harmonized its vehicle efficiency standards
through 2025 with the federal standards through the Advanced Clean Cars Program.
On April 16, 2018, the USEPA completed its Mid-Term Evaluation of the GHG emissions standards and
withdrew its prior determination that the standards are achievable.
In 2019, the USEPA issued a final rule, known as the SAFE Rule, which established new fuel economy
standards for light-duty vehicle fleets for the years 2021–2026 and rescinded the California waiver under
the federal CAA allowing California to issue its own motor vehicle emission standards for GHGs. The
SAFE Rule was judicially challenged. In April 2021, the United States under the Biden Administration,
through separate but related USEPA and NHTSA actions, took the first steps toward reconsidering and
withdrawing the SAFE Rule.
State
The State of California has begun to regulate GHG emissions through legislation, rules, and EOs,
described further below.
California Environmental Quality Act and Senate Bill 97
Under CEQA, lead agencies are required to disclose the reasonably foreseeable adverse environmental
effects of projects they are considering for approval. SB 97, signed in August 2007, acknowledges that
climate change is a prominent environmental issue requiring analysis under CEQA. This bill directed the
Governor’s Office of Planning and Research (OPR) to prepare, develop, and transmit to the California
Natural Resources Agency guidelines for the feasible mitigation of GHG emissions or the effects of GHG
emissions, as required by CEQA, no later than July 1, 2009. The State CEQA Guidelines amendments
provide guidance to public agencies regarding the analysis and mitigation of the effects of GHG
emissions in draft CEQA documents. The amendments became effective March 18, 2010.
The State CEQA Guidelines are embodied in the CCR, Public Resources Code, Division 13, starting with
Section 21000. Section 15064.4 of the 2019 State CEQA Guidelines specifically addresses the
significance of GHG emissions, requiring a lead agency to make a “good-faith effort” to “describe,
calculate or estimate” GHG emissions in CEQA environmental documents (California Natural Resources
Agency 2018). Section 15064.4 further states that the analysis of GHG impacts should include
consideration of (1) the extent to which the project may increase or reduce GHG emissions, (2) whether
the project GHG emissions would exceed a threshold of significance that the lead agency determines
applies to the project, and (3) the extent to which the project would comply with “regulations or
requirements adopted to implement a statewide, regional, or local plan for the reduction or mitigation of
GHG emissions (see, e.g., section 15183.5(b)).”
The CEQA Guidelines do not require or recommend a specific analytical methodology or provide
quantitative criteria for determining the significance of GHG emissions, nor do they set a numerical
threshold of significance for GHG emissions. Section 15064.7(c) clarifies that “when adopting or using
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thresholds of significance, a lead agency may consider thresholds of significance previously adopted or
recommended by other public agencies or recommended by experts, provided the decision of the lead
agency to adopt such thresholds is supported by substantial evidence.” When GHG emissions are found
to be significant, State CEQA Guidelines Section 15126.4(c) includes the following direction on measures
to mitigate GHG emissions:
Consistent with Section 15126.4(a), lead agencies shall consider feasible means,
supported by substantial evidence and subject to monitoring or reporting, of mitigating the
significant effects of GHG emissions. Measures to mitigate the significant effects of GHG
emissions may include, among others:
•

Measures in an existing plan or mitigation program for the reduction of emissions
that are required as part of the lead agency’s decision;

•

Reductions in emissions resulting from a project through implementation of project
features, project design, or other measures;

•

Offsite measures, including offsets that are not otherwise required, to mitigate a
project’s emissions;

•

Measures that sequester GHGs; and

•

In the case of the adoption of a plan, such as a general plan, long range
development plan, or plans for the reduction of GHG emissions, mitigation may
include the identification of specific measures that may be implemented on a
project-by project basis. Mitigation may also include the incorporation of specific
measures or policies found in an adopted ordinance or regulation that reduces the
cumulative effect of emissions.

Executive Order S-3-05
In 2005, in recognition of California’s vulnerability to the effects of climate change, Governor Arnold
Schwarzenegger issued EO S-3-05, which set forth a series of target dates by which statewide emissions
of GHGs would be progressively reduced, as follows:
•

By 2010, reduce GHG emissions to 2000 levels;

•

By 2020, reduce GHG emissions to 1990 levels; and

•

By 2050, reduce GHG emissions to 80 percent below 1990 levels.

Executive Order S-1-07
EO S-1-07, which was signed by Governor Schwarzenegger in 2007, proclaims that the transportation
sector is the main source of GHG emissions in California, generating more than 40 percent of statewide
emissions. The order acknowledged California’s dependence on a single type of transportation fuel, and
stated, “diversification of the sources of transportation fuel will help protect our jobs and economy from
the consequences of oil price shocks” and “alternative fuels can provide economic development
opportunities and reduce emissions of GHGs, criteria pollutants and toxic air contaminants.” It establishes
a goal to reduce the CI of transportation fuels sold in California by at least 10 percent by 2020, and
directed that an LCFS be established for California. This order also directs the CARB to determine
whether this LCFS could be adopted as a discrete early-action measure as part of the effort to meet the
mandates in AB 32. The CARB approved the proposed regulation to implement the LCFS in 2009.
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Executive Orders S-14-08 and S-21-09
In November 2008, Governor Schwarzenegger signed EO S-14-08, which expanded the state’s RPS to
33 percent renewable power by 2020. In September 2009, Governor Schwarzenegger continued
California’s commitment to the RPS by signing EO S-21-09, which directs the CARB under its AB 32
authority to enact regulations to help the state meet its RPS goal of 33 percent renewable energy by 2020.
Executive Order S-13-08
On November 14, 2008, Governor Schwarzenegger signed EO S-13-08. The order called on state
agencies to develop California’s first strategy to identify and prepare for expected climate impacts. As a
result, the 2009 California Climate Adaptation Strategy report was developed to summarize the bestknown science on climate change impacts in the state to assess vulnerability and outline possible
solutions that can be implemented within and across state agencies to promote resiliency. The state has
also developed an Adaptation Planning Guide (California Emergency Management Agency 2012) to
provide a decision-making framework intended for use by local and regional stakeholders to aid in the
interpretation of climate science and to develop a systematic rationale for reducing risks caused or
exacerbated by climate change. The state’s third major assessment on climate change explores local and
statewide vulnerabilities to climate change, highlighting opportunities for taking concrete actions to reduce
climate-change impacts.
Executive Order B-30-15
On April 29, 2015, Governor Brown signed EO-B-30-15 that directed the following:
•

Established a new interim statewide reduction target to reduce GHG emissions to 40 percent
below 1990 levels by 2030.

•

Ordered all state agencies with jurisdiction over sources of GHG emissions to implement
measures to achieve reductions of GHG emissions to meet the 2030 and 2050 reduction targets.

•

Directed the CARB to update the Climate Change Scoping Plan to express the 2030 target in
terms of MMT CO2e.

Executive Order B-55-18
On September 10, 2018, Governor Brown signed EO B-55-18, committing California to total, economywide carbon neutrality by 2045. EO B-55-18 directs the CARB to work with relevant state agencies to
develop a framework to implement and accounting that tracks progress toward this goal.
Executive Order N-79-20
In EO N-79-20, Governor Newsom states that “clean renewable fuels play a role as California transitions to
a decarbonized transportation sector.” EO N-79-20 directs as follows: “[T]o support the transition away from
fossil fuels consistent with the goals established in this Order and California’s goal to achieve carbon
neutrality by no later than 2045, the California Environmental Protection Agency (CalEPA) and the California
Natural Resources Agency, in consultation with other state, local and federal agencies, shall expedite
regulatory processes to repurpose and transition upstream and downstream oil production facilities ...” The
Governor’s EO also directs the CARB to “develop and propose strategies to continue the State’s current
efforts to reduce the CI of fuels beyond 2030 with consideration of the full life cycle of carbon.”
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Assembly Bill 1493
In 2002, Governor Gray Davis signed AB 1493. AB 1493 requires that the CARB develop and adopt, by
January 1, 2005, regulations that achieve “the maximum feasible reduction of GHGs emitted by
passenger vehicles and light-duty trucks and other vehicles determined by CARB to be vehicles whose
primary use is noncommercial personal transportation in the State.”
To meet the requirements of AB 1493, in 2004 the CARB approved amendments to the CCR, adding
GHG emissions standards to California’s existing standards for motor vehicle emissions. All mobile
sources are required to comply with these regulations as they are phased in from 2009 through 2016.
Because the Pavley standards (named for the bill’s author, State Senator Fran Pavley) would impose
stricter standards than those under the CAA, California applied to the USEPA for a waiver under the CAA.
In 2008, the USEPA denied the application. In 2009, however, the USEPA granted the waiver. The waiver
has been extended consistently since 2009; however, in 2019, the USEPA issued a final rule, known as
the SAFE Rule, that established new fuel economy standards for light-duty vehicle fleets for the years
2021–2026 and rescinded the California waiver under the federal CAA allowing California to issue its own
motor vehicle emission standards for GHGs. The SAFE Rule was judicially challenged. In April 2021, the
United States under the Biden Administration, through separate but related USEPA and NHTSA actions,
took the first steps toward reconsidering and withdrawing the SAFE Rule.
Because the outcomes of pending litigation and the new rulemaking actions under the Biden
Administration are speculative, this analysis conservatively (in terms of presuming the stricter regulatory
regime as the outcome) assumes that the USEPA’s 2012 CAFE standards will be the regulatory regime
going forward, as well as the state’s waiver under those standards, and applies those standards, as
opposed to relying on speculative future standards.
Assembly Bill 32 – California Global Warming Solutions Act
In September 2006, Governor Arnold Schwarzenegger signed the California Global Warming Solutions
Act (AB 32). AB 32 (California Health and Safety Code, Division 25.5) establishes regulatory, reporting,
and market mechanisms to achieve quantifiable reductions in GHG emissions and establishes a cap on
statewide GHG emissions. AB 32 requires that statewide GHG emissions be reduced to 1990 levels by
2020. This reduction will be accomplished by enforcing a statewide cap on GHG emissions that will be
phased in starting in 2012. To effectively implement the cap, AB 32 directs the CARB to develop and
implement regulations to reduce statewide GHG emissions from stationary sources. AB 32 specifies that
regulations adopted in response to AB 1493 should be used to address GHG emissions from vehicles.
However, AB 32 also includes language stating that if the AB 1493 regulations cannot be implemented,
then the CARB should develop new regulations to control vehicle GHG emissions under the authorization
of AB 32.
In 2016, SB 32 and its companion bill AB 197 amended California Health and Safety Code Division 25.5
and established a new GHG reduction target of 40 percent below 1990 levels by 2030 and included
provisions to ensure the benefits of state climate policies reach into disadvantaged communities.
Climate Change Scoping Plan
A specific requirement of AB 32 was to prepare a Climate Change Scoping Plan for achieving the
maximum technologically feasible and cost-effective GHG emission reduction by 2020. The CARB
developed and approved the initial scoping plan in 2008 (2008 Scoping Plan), outlining the regulations,
market-based approaches, voluntary measures, policies, and other emission reduction programs that
would be needed to meet the 2020 statewide GHG emission limit and initiate the transformations needed
to achieve the state’s long-range climate objectives (CARB 2009a, 2009b).
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The 2008 Scoping Plan recommendations for reducing GHG emissions to 1990 levels by 2020 included
developing a Cap-and-Trade program, and adopting and implementing measures pursuant to existing
laws and policies, including the LCFS. The 2008 Scoping Plan indicated that recommended actions could
have the effect of reducing 2020 “business as usual” GHG emissions of 596 MMT CO2e to
422 MMT CO2e, with capped sectors accounting for approximately 85 percent of the GHG emissions.
The First Update to the 2008 Scoping Plan (2014 Scoping Plan Update) was approved by the CARB in
May 2014, and it acknowledged progress to date, stating: “California is on track to meet the near-term
2020 greenhouse gas limit and is well positioned to maintain and continue reductions beyond 2020 as
required by AB 32.” (CARB 2014, p. ES2). The 2014 Scoping Plan Update noted that California’s GHG
policies, including Cap-and-Trade and the LCFS are predicted to reduce GHG emissions by 30 percent
from current levels in 2020 and by about 50 percent in 2035. The 2014 Scoping Plan Update built upon
the 2008 Scoping Plan with new strategies and recommendations, including the expansion of the Capand-Trade program to transportation fuel suppliers (CARB 2014, p. 79).
The CARB approved the 2017 Climate Change Scoping Plan Update (2017 Scoping Plan Update) in
December 2017. The 2017 Scoping Plan Update outlines the proposed framework of action for achieving
the 2030 GHG target of 40 percent reduction in GHG emissions relative to 1990 levels (CARB 2017). The
2017 Scoping Plan Update identifies key sectors of the state’s implementation strategy, which includes
improvements in low carbon energy, industry, transportation sustainability, natural and working lands,
waste management, and water. Through a combination of data synthesis and modeling, the CARB
determined that the target statewide 2030 emissions limit is 260 MMT CO2e, and that further
commitments will need to be made to achieve an additional reduction of 50 MMT CO2e beyond current
policies and programs.
Regarding transportation sustainability, the 2017 Scoping Plan Update recognized the success of the
LCFS, stating: “Innovative alternative fuel producers and oil companies are bringing more low carbon
fuels to market than required by the Low Carbon Fuel Standard” (CARB 2017, p. ES8). The 2017 Update
also states: “In fact, renewable fuels in the heavy-duty vehicle sector are displacing diesel fossil fuel as
quickly as renewable power is replacing fossil fuels on the electricity grid” (CARB 2017, p. ES8). The
2017 Update urges increased efforts for ZEVs and “increasing the use of clean, low carbon fuels where
zero-emission options are not yet available” (CARB 2017, p. ES8).
The 2017 Scoping Plan Update supports an expansion of the Cap-and-Trade program to meet the
aggressive 2030 GHG emissions goal and ensure achievement of the 2030 limit set forth by EO B-30-15.
The 2017 Scoping Plan Update’s strategy for meeting the state’s 2030 GHG target incorporates the full
range of legislative actions and state-developed plans that have relevance to the year 2030, including the
following, described elsewhere in this section:
•

Extending the LCFS beyond 2020 and increasing the CI-reduction requirement to at least 18
percent by 2030;

•

SB 350, which increase RPS to 50 percent and requires a doubling of energy efficiency for
existing buildings by 2030;

•

The 2016 Mobile Source Strategy is estimated to reduce emissions from mobile sources including
an 80-percent reduction in smog-forming emissions and a 45-percent reduction in diesel
particulate matter from 2016 level in the South Coast Air Basin, a 45-percent reduction in GHG
emissions, and a 50-percent reduction in the consumption of petroleum-based fuels;

•

The California Sustainable Freight Action Plan to improve freight efficiency and transition to zero
emission freight handling technologies (described in more detail below);
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•

SB 1383, which requires a 50-percent reduction in anthropogenic black carbon and a 40-percent
reduction in hydrofluorocarbon and CH4 emissions below 2013 levels by 2030; and

•

AB 398, which extends the State Cap-and-Trade Program through 2030.

In the 2017 Scoping Plan Update, the CARB recommends statewide targets of no more than 6 MT CO2e
per capita by 2030 and no more than 2 MT CO2e per capita by 2050. The CARB acknowledges that
because the statewide per capita targets are based on the statewide GHG emissions inventory that
includes all emissions sectors in the state, and provides guidance to local jurisdictions for local planning
and permitting, recognizing that “the decision to follow this guidance is voluntary” (CARB 2017, p. 99).
The new strategies or recommendations included in the 2017 Scoping Plan Update that are relevant to
the Project include the extension of the LCFS, the 2016 Mobile Source Strategy and the extension of the
Cap-and-Trade Program.
Low Carbon Fuel Standard
The LCFS is designed to encourage the production and use of lower-carbon and renewable alternative
transportation fuels in California and therefore, to reduce GHG emissions and decrease petroleum
dependence in the transportation sector. The LCFS provides a flexible framework that uses market
mechanisms to incentivize the introduction of lower carbon fuels. The regulation establishes annual
CI performance standards or “benchmarks” that reduce over time. One standard is established for
gasoline and the alternative fuels that can replace it. A second similar standard is set for diesel fuel and
its replacements. “CI takes into account the GHG emissions associated with all the steps of producing,
transporting, and consuming a fuel—also known as a complete life cycle of that fuel” (CARB 2020c, p. 5).
The LCFS allows the market to determine which mix of fuels will be used to meet the CI benchmarks
(CARB 2020c, p. 5).
Fuels with a CI below the benchmark generate credits, while fuels with a CI above the benchmark generate
deficits. Credits may also be generated by ZEV infrastructure (e.g., electric charging and hydrogen fueling)
and other qualifying projects including “emission-reducing actions at refineries and crude oil production and
transportation facilities” (CARB 2020c, p. 11). Credits and deficits are denominated in metric tons of GHG
emissions. Providers of transportation fuels must demonstrate that the mix of fuels they supply for use in
California meets the LCFS CI benchmarks for each annual compliance period. A deficit generator meets its
compliance obligation by ensuring that the amount of credits it earns or otherwise acquires from another
party is equal to, or greater than, the deficits it has incurred.
The LCFS baseline fuels are (1) reformulated gasoline mixed with corn-derived ethanol at 10 percent by
volume, and (2) low sulfur diesel fuel. The lower carbon fuels may be ethanol, biodiesel, renewable diesel
or blends of these fuels with gasoline or diesel as appropriate. Compressed natural gas, biogas and
liquefied natural gas are also low carbon fuels. Hydrogen and electricity are also low carbon energy
sources for vehicles and result in significant reductions of GHGs when used in fuel cell or electric vehicles
due to vehicle power train efficiency improvements over conventionally fueled vehicles. As such, these
fuels are included in the LCFS as low CI options. Other fuels may be used to meet the standards and are
subject to meeting existing requirements.
The CI benchmark standards had a “back-loaded” trajectory for 2010 through 2020 to reach a 10 percent
overall CI reduction. There are more reductions required in the last five years, than in the first five years,
to allow for the development of advanced fuels and vehicles. This approach also allowed excess credits
to be generated early in the program which are then available for use in the more stringent future years.
In September 2018, the CARB extended the LCFS program to 2030, making significant changes to the
design and implementation of the program including a doubling of the CI reduction to 20 percent by 2030.
The extension also added new crediting opportunities to promote ZEV adoption, alternative jet fuel,
carbon capture and sequestration, and advanced technologies to achieve deep decarbonization in the
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transportation sector. It is anticipated that compliance with the LCFS will be based on a combination of
strategies involving lower carbon fuels and more efficient, advanced-technology vehicles.
California Cap-and-Trade Program
Initially authorized by the California Global Warming Solutions Act of 2006 (AB 32), and extended through
the year 2030 with the passage of AB 398 (California Legislative Council Bureau 2017), the California
Cap-and-Trade Program is a core strategy that the state is using to meet its GHG reduction targets for
2020 and 2030, and ultimately achieve an 80 percent reduction from 1990 levels by 2050. The CARB
designed and adopted the California Cap-and-Trade Program to reduce GHG emissions from “covered
entities” (e.g., electricity generation, petroleum refining, cement production, and large industrial facilities
that emit more than 25,000 MT CO2e per year), setting a firm cap on statewide GHG emissions and
employing market mechanisms to achieve reductions. Under the Cap-and-Trade Program, an overall limit
is established for GHG emissions from capped sectors. The statewide cap for GHG emissions from the
capped sectors commenced in 2013. The cap declines over time. Facilities subject to the cap can trade
permits to emit GHGs.
Up to 8 percent of a covered entity’s compliance obligation can be met using carbon offset credits, which
are created through the development of projects, such as renewable energy generation or carbon
sequestration projects, that achieve a reduction of emissions or an increase in the removal of carbon from
the atmosphere from activities not otherwise regulated, covered under the cap, or resulting from
government incentives. Offsets are verified reductions of emissions whose ownership can be transferred
to others. As required by AB 32, any reduction of GHG emissions used for compliance purposes must be
real, permanent, quantifiable, verifiable, enforceable, and additional. Offsets used to meet regulatory
requirements must be quantified according to CARB-adopted methodologies, and the CARB must adopt a
regulation to verify and enforce the reductions. The criteria developed will ensure that the reductions are
quantified accurately and are not double counted within the system (CARB 2009a).
If California’s direct regulatory measures reduce GHG emissions more than expected, the Cap-and-Trade
Program will be responsible for relatively fewer emissions reductions. If California’s direct regulatory
measures reduce GHG emissions less than expected, the Cap-and-Trade Program will require relatively
more emissions reductions. In other words, the Cap-and-Trade Program can be adaptively managed by
the state to ensure achievement of California’s 2020 and 2030 GHG emissions reduction mandates,
depending on whether other regulatory measures are more or less effective than anticipated.
2016 Mobile Source Strategy
Mobile sources are responsible for approximately 50 percent of the state’s GHG emissions. The CARB’s
Mobile Source Strategy 2016 outlines “a mobile source strategy that simultaneously meets air quality
standards, achieves GHG emission reduction targets, decreases toxics health risk, and reduces
petroleum consumption from transportation emissions over the next fifteen years” (CARB 2016, p. 5).
The Mobile Source Strategy 2016 identifies strategies for transportation infrastructure and vehicles, and
includes objectives for transportation fuels. For passenger vehicles, the Mobile Source Strategy 2016
notes that a “large portion of the liquid fuels for combustion engine vehicles will also need to be sourced
from renewable feedstock” (CARB 2016, p. 7). For heavy-duty vehicles, the strategy “calls for internal
combustion engine technology that is effectively 90 percent cleaner than today’s current standards, with
clean, renewable fuels comprising half the fuels burned” (CARB 2016, p. 7).
The Mobile Source Strategy 2016 includes a section on the “Importance of Renewable Fuels.” One of the
opportunities to meet the state’s goal to reduce petroleum use “is for fuel providers to sell diesel with
incrementally higher blends of advanced renewable fuels, which will support the Low Carbon Fuel Standard
and ensure sufficient volumes of advanced renewable fuels are available.” The Mobile Source Strategy
2016 states: “Because the mobile sector will continue operating on internal combustion engines for some
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time, it is critical that the fuels consumed in these vehicles contribute to the emission reductions needed to
meet our 2031 air quality and 2030 climate and petroleum reductions goals” (CARB 2016, p. 152).
California Mandatory Reporting of Greenhouse Gas Emissions
The CARB originally developed this reporting regulation pursuant to the California Global Warming
Solutions Act of 2006 (AB 32). The Board adopted this reporting regulation in December 2007, and
adopted additional modifications in December 2010, September 2012, October 2013, September 2014,
July 2017 and lastly in March 2019. The data submitted by reporters under the reporting regulation allow
to track the emissions from reporting entities over time, demonstrating the progress in reducing GHG
emissions. The approved amendments clarify existing calculation and reporting requirements, ensure full
accounting of emissions from electricity imports, and support the Cap-and-Trade program.
California Sustainable Freight Action Plan
California Sustainable Freight Action Plan, available since July 2016, includes strategies to improve
freight efficiency and transition to zero emission freight handling technologies. It includes goals to achieve
25-percent improvement of freight system efficiency by 2030, to deploy over 100,000 freight vehicles and
equipment capable of zero emission operation by 2030, and maximize near-zero emission freight vehicles
and equipment powered by renewable energy by 2030 (Brown 2016). In addition, from one of the plan
goals, the At-Berth Regulation was amended on December 30, 2020, expanding its requirements to
include auto carriers (roll-on/roll-off vessels) and tanker ships to control hoteling emissions at-berth
starting in 2027 at Northern California terminals. Even though this regulation is meant to curtail local
criteria pollutant emissions, it may have some co-benefits for reducing GHGs if controlled in conjunction
with renewable-based electricity.
Regional
Bay Area Air Quality Management District Clean Air Plan
The BAAQMD and other air districts prepare clean air plans in accordance with the state and federal
CAAs. On April 19, 2017, the BAAQMD Board of Directors adopted the Final 2017 Clean Air Plan (Spare
the Air, Cool the Climate), an update to the 2010 Clean Air Plan (BAAQMD 2010). The Final 2017 Clean
Air Plan is a comprehensive plan that focuses on the closely related goals of protecting public health and
protecting the climate. Consistent with the state’s GHG reduction targets, the plan lays the groundwork for
a long-term effort to reduce Bay Area GHG emissions 40 percent below 1990 levels by 2030 and 80
percent below 1990 levels by 2050 (BAAQMD 2017a).
The Final 2017 Clean Air Plan includes a wide range of proposed control measures to reduce
combustion-related activities, decrease fossil fuel combustion, improve energy efficiency, and decrease
emissions of potent GHGs. The plan contains 85 measures to address reduction of GHGs and several
criteria air pollutants and air toxics. The control measures are categorized based on the economic sector
framework including stationary sources, transportation, energy, buildings, agriculture, natural and working
lands, waste management, and water measures.
The Final 2017 Clean Air Plan also includes a Refinery Emissions Reduction Strategy, consisting of at
least 12 control measures designed to reduce refinery GHGs and other criteria pollutant emissions.
Among the components of this strategy is a reduction in criteria air pollutant emissions by 20 percent from
oil refineries, as well as a 20 percent reduction in health risk to local communities, which should show
some co-benefits for GHGs.
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The Final 2017 Clean Air Plan also references need for renewable fuels, and states the following:
Oil Companies Will Transform to Clean Energy Companies. By 2050, Bay Area industries
will need to be powered by renewable electricity wherever feasible with renewable fuels
making up the difference, the carbon-intensity of products manufactured in the region will
need to be greatly reduced, and a significant percentage of the light-duty vehicle fleet will
be hybrid electric or fully battery-powered. In response to decreasing demand for
gasoline and diesel, oil companies will need to reorient their focus to the production of
renewable energy and biofuels, while perhaps continuing to provide hard-to-replace or
specialty fuels (e.g., jet fuel) (BAAQMD 2017a, p. 10).
BAAQMD CEQA Air Quality Guidelines
The BAAQMD CEQA Air Quality Guidelines were prepared to assist in the evaluation of air quality
impacts of projects and plans proposed within the Bay Area. The guidelines provide recommended
procedures for evaluating potential air impacts during the environmental review process, consistent with
CEQA requirements, and include recommended thresholds of significance, mitigation measures, and
background air quality information. The guidelines also include recommended assessment methodologies
for air toxics, odors, and GHG emissions. In June 2010, the BAAQMD’s Board of Directors adopted
CEQA thresholds of significance and an update of the CEQA Guidelines, which included significance
thresholds for GHG emissions based on the emission reduction goals for 2020 articulated by the State
Legislature in AB 32. Permitted stationary source emissions of GHGs are subject to a 10,000-MT-peryear significance threshold. This is based upon a determination that approximately 95 percent of all GHG
emissions from new permit applications for stationary sources in the San Francisco Bay Area would be
captured by this threshold. In May 2017, the BAAQMD published a new version of the Guidelines, which
included no changes to the quantitative GHG thresholds, but presented them as guidance and
recommended that lead agencies consider the information to develop their own thresholds of significance
(BAAQMD 2017b).
Contra Costa County General Plan
As of March 2021, Contra Costa County is in the process of updating its general plan, referred to as
Envision Contra Costa 2040. The Conservation Element of the existing general plan contains an air quality
resources discussion (Section 8.14 of the general plan) that identifies general goals and policies designed to
address air pollution. The goals and policies tend to focus on improvements to the transportation system,
reducing long-distance commuting, encouraging and supporting non-auto transportation, and reducing
future land use conflicts related to air pollution (Contra Costa County 2010). Although Section 8.14 of the
general plan appears to be geared toward criteria pollutants, such as ozone and particulate matter,
implementation of the stated goals and policies also benefit efforts to reduce GHG emissions.
Contra Costa County Climate Action Plan
In May 2005, the Board of Supervisors convened department heads in a Climate Change Working Group
to identify existing county activities and policies that could potentially reduce GHG emissions. The Climate
Change Working Group comprises the Agricultural Commissioner, the Director of Conservation and
Development and the Deputy Director of the Building Inspection Division, General Services, Health
Services, and Public Works. In February 2007, the Board of Supervisors approved a resolution to join
Local Governments for Sustainability and to conduct a GHG emissions inventory of Contra Costa
County’s countywide and municipal emissions. In December 2008, the Contra Costa County Municipal
CAP was adopted specifically for the county’s municipal operations.
In December 2015, the County Department of Conservation and Development completed and released a
CAP (Contra Costa County 2015). The CAP identifies specific measures on how the county can achieve a
GHG reduction target of 15 percent below baseline levels by the year 2020. The CAP also lays the
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groundwork for achieving long-term state GHG reduction goals for 2035. The CAP is intended to meet the
expectations of the BAAQMD as a Qualified GHG Reduction Strategy. The CAP contains a development
checklist to be used to evaluate a project’s consistency. Acknowledging that local governments have little
influence or control over energy use at or emissions from large stationary sources, the CAP excluded
their emissions from its purview, instead citing California’s “cap-and-trade” program as designed to
reduce those emissions (Contra Costa County 2015).
4.8.3

Significance Criteria

Based on CEQA Guidelines Sections 15064.4 and 15064.7(c), as well as Appendix G, a project would
cause adverse impacts associated with GHG emissions if it would:
a. Generate GHG emissions, either directly or indirectly, that may have a significant impact on the
environment; or
b. Conflict with an applicable plan, policy, or regulation adopted for the purpose of reducing the
emissions of GHGs.
Appendix G of the CEQA Guidelines encourages lead agencies to rely on the specialized air quality
expertise of regional air agencies such as the BAAQMD. The BAAQMD presents its thresholds of
significance along with methods for evaluating compliance in its CEQA Guidelines (BAAQMD 2017b). The
BAAQMD’s threshold of significance for evaluating the significance of GHGs from industrial sources is
quantitative:
•

Will the project result in more than 10,000 MT of CO2e per year?

This is based upon a determination that approximately 95 percent of all GHG emissions from new permit
applications for stationary sources in the San Francisco Bay Area would be captured by this threshold.
The BAAQMD determined that project emissions below this level “would not be expected to substantially
conflict with existing California legislation adopted to reduce statewide GHG emissions needed to move
us toward climate stabilization” (BAAQMD 2017b).
The BAAQMD does not provide a quantitative significance threshold for GHG emissions from
construction. The BAAQMD recommends that the determination of significance be based on meeting
AB 32 reduction goals. It also identifies specific BMPs, including: using alternative fueled (e.g., biodiesel,
electric) construction vehicles/equipment of at least 15 percent of the fleet; using local building materials
of at least 10 percent; and recycling or reusing at least 50 percent of construction waste or demolition
materials. The BAAQMD also identifies that sources of construction-related GHG emissions include
exhaust and recommends that the same exhaust-related measures provided for criteria air pollutants
should be followed to reduce construction related GHG emissions. These measures principally include:
reduced consumption of diesel fuel (i.e., reduced idling times) and reduction of construction waste (i.e.,
recycling or reusing construction waste and demolition materials).
The measures identified by the BAAQMD are consistent with Climate Change Scoping Plan measures to
reduce GHG emissions. Moreover, in the absence of a quantitative significance threshold for construction,
the significance threshold for annual operational GHG emissions for stationary sources, 10,000 MT of
CO2e per year, is also applied to assess the significance of annual construction GHG emissions. Unlike
operational emissions, construction emissions do not occur continuously over the lifetime of a project.
Rather, construction emissions are temporary emissions that are spread over the construction period.
Thus, the application of the operational GHG emissions significance threshold for construction emissions
is conservative because they are limited in duration.
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4.8.4

CEQA Baseline

Baseline conditions reflect the 2019 operation and maintenance of the Rodeo Refinery and Santa Maria Site
as petroleum refineries, including operation and maintenance activities. The baseline setting also includes
the applicable regulatory framework to protect environmental resources, which are described above.
4.8.4.1

Approach to Analysis

GHG emissions related to the Project are evaluated statewide pursuant to CEQA guidelines.
Nevertheless, GHG emissions for the different Project sites are described below. Details of input data,
calculations, and assumptions used to determine construction emissions and Project-related emissions
for the rail operations, truck operations, marine operations and electrical usage, can be found in
Attachment A of Appendix B, Air Quality and Greenhouse Gas Emissions Technical Data. For details on
emissions related to facility stationary sources, refer to Attachment B of the same report.
Construction GHGs Estimates
Construction of the Project would include the repurposing of the existing refinery equipment, adding new
equipment to the Rodeo Site, demolition of the Santa Maria Site, decommissioning of Pipeline Sites and
demolition of the Carbon Plant.
Rodeo Refinery Construction and Demolition
The Project would involve construction and demolition activities at the Rodeo Site as described in
Section 3.12, Site-Specific Construction and Demolition, that would occur in phases over a period of
approximately 21 months and is assumed to begin as early as the first quarter of 2022. All demolition and
construction associated with the Rodeo Refinery would occur within its boundaries (except for one
laydown area). All demolition and construction would be conducted in accordance with established
procedures and BMPs and with applicable regulations and permits. Soil and construction debris
generated by construction activities would be either re-used onsite or transported offsite for recycling or
disposal as appropriate.
Construction and demolition activities would involve diesel-powered off-road construction equipment such
as loaders, earthmovers, cranes, and concrete trucks, and lighter-duty equipment such as welders and
compressors, some of which would also be diesel-powered. The use of diesel-powered off-road
construction equipment and on-road trucks would result in emissions of GHGs from engine exhaust
during the construction period. Construction would employ up to 500 workers at a time who would
commute daily to and from the construction site mostly by means of private gasoline passenger vehicles;
the construction workforce is expected to be drawn from the greater East Bay region, within a one-hour
commute distance. Hauling trucks trips would range from a daily minimum of 10 round trips to a daily
maximum of 165 round trips during the construction period. During construction, a period of increased
vessel traffic would occur, and therefore, concurrent emissions from incremental vessel traffic are counted
toward the Rodeo Site construction total.
Annual construction-related GHG exhaust emissions that would result from the proposed construction and
demolition activities at the Rodeo Site, demolition of the Carbon Plant Site are summarized in
Section 4.8.5, Direct and Indirect Impacts of the Proposed Project.
Santa Maria Site and Pipeline Sites
Demolition activities at the Santa Maria site would involve use of off-road construction equipment and onroad vehicles which produce GHG emissions. Emissions from these activities were calculated using
emission factors from CalEEMod and activity estimates from Phillips 66. Demolition at the Santa Maria
Site was assumed, for purposes of emissions calculations only, to occur over a 1-year period.
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In addition, emissions associated with removal of material from tanks and segments of pipeline
connecting the Santa Maria Site and the Rodeo Refinery (i.e., Pipeline Sites) are included in the
construction activity emissions estimates shown in Section 4.8.5, Direct and Indirect Impacts of the
Proposed Project.
Operational GHGs Estimates
Operational emissions from the Project would occur at the Rodeo Site and the Marine Terminal and along
rail lines, roadways, and ship traffic lanes leading to and from the Project. Existing operations at the
Carbon Plant and the Santa Maria Site would cease, and upon completion of demolition activities, GHG
emissions at the Carbon Plant, Santa Maria Site, and along the Pipeline Sites would be eliminated. In
addition, operations of the adjacent third-party plant operator Air Liquide, which supplies hydrogen for the
refinery operations, may indirectly increase due to the Project and therefore, its emissions are included in
the evaluation against significance criteria. For analysis purposes only, the emissions were calculated
assuming Project operations would commence in 2024. Annual emissions from operation of the Project
are summarized in Section 4.8.5, Direct and Indirect Impacts of the Proposed Project.
Stationary Sources
Implementation of the Project would result in both increases and decreases in GHG emissions from the
new or changed Project components at the Rodeo Refinery, and result in an overall net decrease in GHG
emissions for stationary sources. Changes to individual units and processes are summarized in Chapter
3, Project Description. The Project includes the cessation of operations at the Carbon Plant and of the
crude handling units, sulfur recovery unit, reformer, and isomerization unit. As a result of the Project,
several process units would become idle (i.e., not operational) and therefore no longer produce
emissions; however, the current emissions analysis is conservatively not taking credit for idle units and
assumes 2019 emissions remain constant for units for which the permit is maintained. Even with GHG
emissions from idled units included in the Project total, GHG emissions from stationary sources from the
Project would generate fewer GHG emissions than during the 2019 baseline. Detailed emissions
associated with each of these process units can be found in Attachment B of Appendix B, Air Quality and
Greenhouse Gas Emissions Technical Data.
On-Road Vehicles
On-road vehicles coming to the Rodeo Site consist of heavy-duty diesel trucks and light duty worker
vehicles. Truck related activity including roundtrips and mileage data are summarized in Attachment A of
Appendix B, Air Quality and Greenhouse Gas Emissions Technical Data. All trucks were assumed to be
diesel fueled. GHG emissions from diesel engines were calculated based on expected truck traffic related
to refinery deliveries and waste by-products, expected trip lengths within California, and emission rates.
Passenger vehicles are not expected to change as a result of the Project because the number of workers
would not change with the Project. Therefore, GHG emissions from passenger vehicles are not estimated
(although one can reasonably assume that future and ongoing passenger vehicle fleet turnover results in
a net reduction of GHG emissions from passenger vehicles due to the more stringent CAFE standards
imposed on newer passenger vehicle fleets).
The Carbon Plant and Santa Maria Site existing conditions include truck traffic related to their operation.
Because these facilities would be removed as a result of the Project, the GHG emissions related to these
activities would cease. Overall, truck emissions are expected to decrease due to reduced truck traffic
during the operation of the Project.
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Marine Traffic
Marine sources at the Rodeo Site consist of tugs, barges, ATBs, and tanker vessels moving feedstock and
product through the Marine Terminal. Emissions related to marine traffic result from vessel engine exhaust
during hoteling at-berth, transit across the San Francisco Bay, and anchorage events throughout the year.
More details on vessel emissions inputs and assumptions are included in Attachment A of Appendix B, Air
Quality and Greenhouse Gas Emissions Technical Data. Vessel traffic, based on the 3-year baseline
average of 2017 through 2019, consisted of 80 tankers and 90 barges, and is expected to increase to an
estimated 201 tankers and 161 barges at full operation, resulting in an increase in marine vessel GHG
emissions. In addition, visits of large tankers (Panamax, Suezmax) as compared to the baseline would be
reduced during the Project, and the change in vessel mix from the baseline would likely result in lower
emissions on an individual-call basis. Overall, however, it is expected that marine vessel annual mass GHG
emissions would increase during operation of the Project due to increased vessel traffic.
Rail Operations
GHG emissions from rail is summarized in Attachment A of Appendix B, Air Quality and Greenhouse Gas
Emissions Technical Data. Rail emissions were calculated based on yearly linehaul movements at each
site, expected trips by California rail route, and gallons per ton-mile emission rates.
Rail sources at the Rodeo Site consist of linehaul locomotive moving butane railcars during the baseline,
and linehaul locomotives moving feedstock railcars during the Project. For the baseline, GHG emission
estimates are based on 2019 actual destination and counts of railcars to/from Rodeo Site across
California. For the Project, the number of linehaul movements is expected to remain the same, but the
number of railcars is expected to increase from 4.7 railcars per day in 2019 to a maximum of 16 railcars
per day during the Project, resulting in an increase in emissions related to increased annual ton-miles.
The Carbon Plant and Santa Maria Site had rail operations during the 2019 baseline. Because the Project
would remove those facilities, GHG emissions related to these activities would cease.
Indirect Emissions from Electricity Consumption
The main source of electricity at the Rodeo Site is the Cogeneration Plant with some fractional supply of
electricity from the PG&E grid. The Carbon Plant also produces surplus electricity for use in its coking
process and export to PG&E, therefore making the Rodeo Refinery in 2019 a net exporter of electricity.
The Santa Maria Site is a net consumer of electricity under existing conditions. Operation of the Project
would result in decreases in the consumption of electricity, relative to the baseline, primarily as a result of
the closure of the Santa Maria Site and the reduced energy demands of the Project’s refining process.
However, due to the closure of the Carbon Plant, the Project would become a net importer of electricity
from PG&E, rather than a next exporter to PG&E. GHG emissions related to electricity generated onsite
are captured under stationary source/facility emissions; however, indirect emissions from electricity
purchases are calculated from electrical megawatt-hours consumption along with USEPA Emissions and
Generation Resource Integrated Database emission factors, which are site specific. Details on emissions
from indirect electricity consumption are summarized in Attachment A of Appendix B, Air Quality and
Greenhouse Gas Emissions Technical Data.
4.8.5

Direct and Indirect Impacts of the Proposed Project

Table 4.8-3 presents a summary of the potential GHG emissions impacts, as well as significance
determinations for each impact.
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Table 4.8-3.

Summary of Impacts
Significance Determination
Impact
LTS

LTSM

SU

Impact 4.8-1. Construction of the Project would not result in emissions of GHG that could contribute to global
climate change.
Rodeo Refinery and Santa Maria
Construction/Demolition Including Transitional Phasea

✔

Impact 4.8-2. Project operations would decrease emissions of GHG that could contribute to global climate change.
Rodeo Refinery, Santa Maria Site and Pipeline Sites
Operation and Maintenance

✔

Impact 4.8-3. GHG emissions associated with the Project would not conflict with GHG reduction plans and policies.
Rodeo Refinery and Santa Maria Site
Construction/Demolition, Including Transitional Phasea

✔

Rodeo Refinery, Santa Maria Site and Pipeline Sites
Operation and Maintenance
Notes:

a.

✔

LTS = Less than significant, no mitigation proposed
LTSM = Less-than-significant impact with mitigation
SU = Significant and unavoidable

Transitional phase applies only to Rodeo Refinery

IMPACT 4.8-1
a. Would the Project generate GHG emissions, either directly or indirectly, that may have a
significant impact on the environment?
Construction of the Project would not result in emissions of GHGs that could contribute to global
climate change.
Construction/Demolition: Less Than Significant, No Mitigation Proposed
Construction of the Project would occur over a period of approximately 21 months. It is estimated that
several pieces of off-road equipment, including pile drivers, tractors, graders, dozers, scrapers, and
water trucks, would be required between 1 and 8 hours per day, depending on the specific equipment
type and construction activity, to construct the Project features at the Rodeo Site and to demolish the
Carbon Plant and the Santa Maria Site.
In addition to the off-road equipment, on-road truck trips would be required to deliver/remove
materials and equipment to the construction sites as well as to transport workers to and from the
construction sites. A 7-month period of increased vessel traffic to the Marine Terminal would occur
during the Transitional Phase of construction, and those incremental marine vessel emissions are
counted toward the Rodeo Site construction total during the year in which the 7-month period occurs.
Yearly estimates of Project construction CO2e emissions are listed in Table 4.8-4. Total construction
GHG emissions amortized over a 30-year period (assumed life of the Project) would represent
approximately 481 MT per year of CO2e. The BAAQMD CEQA Guidelines do not have thresholds of
significance for GHG emissions during construction. However, the San Luis Obispo County APCD,
where the Santa Maria Site is located, evaluates construction GHG emissions based on amortized
construction estimates combined with annual operational emissions. The net Project operational
emissions (Project minus baseline) combined with the amortized construction emissions is compared
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to operational thresholds of 10,000 MT for projects involving stationary sources. The net Project
emissions reduction of 24,077 MT (Table 4.8-5) plus amortized construction GHG emissions of
481 MT results in a GHG reduction, which is are below the 10,000 MT thresholds. Therefore, the
impact associated with GHG emissions generated during construction would be less than significant.
Table 4.8-4.

Statewide Project Construction GHG Emissions (2019)
Annual Emissions (metric tons/yr)

Phases/Project Components

CO2

CH4

N2O

CO2e

2022a
Construction at Rodeo Site
OFFROAD

725

0.029

0.006

728

ONROAD

6,618

0.017

0.907

6,889

Year 1 Total

7,343

0.046

0.913

7,617

2023a
Construction at Rodeo Site
OFFROAD

985

0.040

0.008

989

ONROAD

1,833

0.008

0.190

1,890

Marine terminal increased traffica

2,902

0.027

0.189

2,915

855

0.227

0.000

860

OFFROAD

108

0.030

0

109

ONROAD

49

0.002

0

49

Year 2 Total

6,732

0.333

0.387

6,812

470

0.013

0.043

481

Santa Maria Site Shutdown and Demolition
Decommissioning and Demolition
Carbon Plant Demolition

Total Amortized Construction Emissions
(over 30 years)
Notes:
a.

Construction would not take place at the Marine Terminal; however, concurrent with the Project construction period, Marine
Terminal traffic would increase above baseline due to shutdown of Pipelines Sites for a 7-month period, and therefore, related
emissions from incremental vessel activity is conservatively included as part of the construction period total emissions.

b.

Construction years only represent the earliest time when activities could start. More specific timing will be determined at a
later date.

Pursuant to air quality mitigation (Mitigation Measure AQ-2), the Project would require construction
contractors to implement the applicable basic control measures from the Air District (BAAQMD
2017b), which may have some co-benefits for GHGs, further decreasing emissions. These include:
•

Idling times shall be minimized either by shutting equipment off when not in use or
reducing the maximum idling time to 5 minutes (as required by the California airborne
toxics control measure, CCR Title 13, Section 2485). Clear signage shall be provided for
construction workers at all access points.

•

All construction equipment shall be maintained and properly tuned in accordance with
manufacturer’s specifications.

•

All equipment shall be checked by a certified mechanic and determined to be running in
proper condition prior to operation.
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Rodeo Refinery and Carbon Plant
The Project would involve construction and demolition activities at the Rodeo Refinery and Carbon
Plant as described in Project Description Section 3.10, Overall Project Construction/Demolition
Phase, that that would occur in phases over a period of approximately 21 months and are assumed to
begin as early as the first quarter of 2022. A later start date would result in lower construction
emissions because statistically newer, more fuel-efficient equipment and vehicles would be used. All
demolition and construction associated with the Rodeo Refinery and Carbon Plant would occur within
facility boundaries (except for one laydown area) and would be conducted in accordance with
established procedures and BMPs and with applicable regulations and permits. Soil and construction
debris generated by construction activities would be either re-used onsite or transported offsite for
recycling or disposal as appropriate. Scrap metal would be hauled away to an offsite recycling facility.
Construction and demolition activities would involve diesel-powered heavy equipment such as
loaders, excavators, cranes, and concrete trucks, and lighter-duty equipment such as welders and air
compressors, some of which would also be diesel-powered. The use of diesel-powered off-road
construction equipment and on-road heavy-duty trucks would result in emissions of GHGs from
engine exhaust comprising mainly CO2, CH4, and N2O. Construction would employ up to 500 workers
at a time who would commute daily to and from the construction site mostly by means of gasolinepowered private passenger vehicles and light-duty trucks; the construction workforce is expected to
be drawn from the greater East Bay region, within a one-hour commute distance. Hauling trucks
would travel a minimum daily of 10 round trips and a maximum daily of 165 round trips during the
construction and site preparation phase tentatively from May 2022 through June 2023.
Annual construction-related GHG emissions that would result from the proposed construction and
demolition activities at the Rodeo Refinery are shown in Table 4.8-4.
Project construction exhaust GHG emissions for activities at the Rodeo Refinery and Carbon Plant
were found to be less than significant under the BAAQMD 10,000 MT CO2e per year threshold for
industrial sources, including those related to background Marine Terminal incremental traffic during
construction period (Transitional Phase).
Transitional Phase
The Construction/Demolition Phase includes a 7-month period within the overall schedule, during
which there would be an increase in deliveries and processing of crude oil and gas oil feedstocks by
vessels, resulting in increased vessel traffic at the Marine Terminal compared to baseline conditions.
During the Transitional Phase, vessel calls would be more frequent than under baseline conditions,
approximately 96 tankers and 92 ATBs; however, this condition would be temporary. These vessels
would produce exhaust emission GHGs including CO2, CH4, and N2O; however, aggregated GHG
emissions would nevertheless be under the BAAQMD 10,000 MT CO2e per year threshold for
industrial sources.
Santa Maria Site
Decommissioning and demolition activities at the Santa Maria site (collectively, “construction
activities”) would involve use of off-road construction equipment and on-road vehicles that produce
exhaust emission GHGs including CO2, CH4, and N2O. Construction would occur over an estimated
1-year period assumed for purposes of emissions calculations. Following decommissioning and
demolition of the Santa Maria site, emissions would permanently cease. There are no future plans for
this site.
Because aggregated GHG emissions from Project construction would be below the BAAQMD
10,000 MT CO2e per year threshold for industrial sources, the impact would be less than significant,
and no mitigation would be required.
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Pipeline Sites
The pipeline sites would involve only cleaning-out and abandoning in-place activities without
extensive use of heavy equipment and on road vehicles. Construction would occur over an estimated
1-year period and GHG emissions would be essentially de minimis compared to construction
activities elsewhere. Following decommissioning and decommissioning of the pipeline sites,
emissions would permanently cease. There are no future plans for these sites.
Impact Summary
On a statewide basis, impacts from decommissioning and demolition of the Santa Maria site (as
construction activities) in San Luis Obispo County would be additive with impacts in Contra Costa
County and de minimis impacts from decommissioning and decommissioning of the Pipeline Site in
multiple counties would be additive with impacts in Contra Costa County. Because aggregated GHG
emissions from Project construction would be below the BAAQMD 10,000 MT CO2e per year threshold
for industrial sources, the impact would be less than significant, and no mitigation would be required.
Aggregated construction/demolition and Transitional Phase GHG impacts across Contra Costa
County, San Luis Obispo County, Santa Barbara County, and the San Joaquin Valley would be below
the BAAQMD 10,000 MT CO2e per year threshold for industrial sources. Thus, the impact would be
Less than Significant, and no mitigation would be required.
Mitigation Measure:

None Required

IMPACT 4.8-2

Project operations would decrease emissions of GHGs that could contribute to global
climate change.
Operation and Maintenance: Less Than Significant, No Mitigation Proposed
Rodeo Refinery
As part of the Project, new operational units would be installed, and existing units would be idled or
become non-operational, particularly the existing crude processing units, described in Chapter 3,
Project Description. Renewable feedstocks for the Project would arrive primarily by tanker, barge, and
railcar. Future vessel traffic would be greater during the Project than under baseline conditions, and
the mixture of vessel sizes and types would likely be different than under baseline conditions. For the
Project, the rail emissions would increase due to higher numbers of railcars than under the baseline.
Because the Project would demolish the Carbon Plant, there would be no operational GHG emissions
at that facility. The Project would also eliminate GHG emissions from operation of the Santa Maria
Site and Pipeline Sites.
Project GHG emission increases and reductions are summarized in Table 4.8-5. Relative to baseline
emissions, the Project would result in decreases in annual GHG emissions and therefore have a
beneficial impact with regard to GHG emissions. The CEQA impact evaluation in Table 4.8-5 does
not include the Santa Maria and Pipeline GHG reductions and therefore underestimates the GHG
decrease when compared to the actual decrease of GHG emissions that would occur statewide due
to the Project. Project emissions changes statewide are included for informational purposes.
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Table 4.8-5.

Total Annual Project Operational GHG Emissions
Emissions (metric tons/yr)
Source

CO2

CH4

N2O

CO2e

Ocean Going Vessels and Harbor Craft

26,195

0.28

1.53

26,657

Rail

8,119

0.64

0.20

8,195

Trucks

2,720

0.00

0.43

2,847

Facility Stationary Sources

1,069,772

84.51

10.79

1,075,100

Electricity

1,180

0.41

0.09

2,889

Total Operational

1,109,661

85.84

13.04

1,115,689

Air Liquide H2 Plant

1,031,689

--

--

1,031,689

Total Operational with Air Liquide

2,141,350

85.84

13.04

2,147,378

2,165,272

93.54

13.69

2,171,455

Rodeo Renewed Project Emissions

CEQA Impact Evaluation
Baseline Emissions within BAAQMD
Project Minus CEQA Baseline

-24,077

Significance Threshold

10,000

Exceeds Threshold?

No

Statewide Impact Evaluation (Informational only)
Baseline Emissions Statewide

2,345,107

Project Minus Statewide Baseline
Notes:

112

16

2,352,284
-204,905

Rodeo Refinery includes emissions from Rodeo Site and Carbon Plant.
Facility emissions GHG reporting for 2019 is based on 21 GWP for CH4 and a 310 GWP for N2O. Based on CARB
reporting, it is expected to change to 25 and 298 respectively for reporting years 2021 and forward. Therefore,
Project facility emissions are based on 25 GWP for CH4 and a 298 GWP for N2O.
The GHG emissions for the Air Liquide hydrogen plant are not reduced to reflect the offset provisions of the
Settlement Agreement between ConocoPhillips Company and the Attorney General of California, dated
September 10, 2007, and amended May 25, 2010.
Air Liquide CO2e emissions assumed to be entirely CO2 as breakdown for CH4 and N2O is not available.

Impact Summary
Because the estimated GHG operational emissions are below the threshold, the impact associated
with operational GHG emissions from the Project would be less than significant.
Mitigation Measure:
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IMPACT 4.8-3
b. Would the Project conflict with an applicable plan, policy, or regulation adopted for the
purpose of reducing the emissions of GHG?
GHG emissions associated with the Project would not conflict with GHG reduction plans and policies.
Project Operations: Less Than Significant, No Mitigation Proposed
The Project was evaluated for consistency with the following plans, policies, and regulations, which
are described in Section 4.8.2.4, Regulatory Setting:
•

AB 32 (California Global Warming Solutions Act of 2006), SB 32/AB 197/AB 398, including:
−

Climate Change Scoping Plan

−

Mandatory GHG emissions reporting regulations

−

LCFS

−

California Cap-and-Trade program

−

Mobile Source Strategy

•

BAAQMD Clean Air Plan

•

Contra Costa County General Plan

•

Contra Costa County CAP

•

EO S-3-05.

Assembly Bill 32 and Subsequent Legislation
The key measure of AB 32 and related subsequent legislation (SB 32 and AB 197) is the requirement
to reduce statewide GHG emissions to 1990 levels by 2020 and to 40 percent below 1990 levels by
2030. Although this legislation is not directly applicable to project-level CEQA analyses, the Project
would be consistent with this mandate to reduce GHG emissions by maintaining no net increase in
GHG emissions as a result of the Project.
AB 32 also required the adoption of discrete Early Action Items (CARB 2007), which resulted in the
development of the LCFS, the SmartWay Truck Efficiency Regulation, and the Goods Movement
Emission Reduction Program’s VSR, among other things. Further, AB 32 required the development of
a Climate Change Scoping Plan for achieving the necessary GHG reductions in a technologically and
economically feasible manner, the adoption of a mandatory GHG emissions reporting regulation, and
the establishment of a market-based declining emission limit program (i.e., the Cap-and-Trade
program). In 2017, AB 398 directed the CARB to update the Climate Change Scoping Plan and to
extend the life of the Cap-and-Trade program through 2030.
Climate Change Scoping Plan
The 2008 Scoping Plan and its 2014 and 2017 updates provide direction to reduce GHG emissions to
the levels mandated by state legislation and several state EOs. The 2017 Scoping Plan Update
evaluates key sectors, and relevant to the Project are both “Industry” and “Transportation
Sustainability.” In the discussion for Industry, the 2017 Scoping Plan Update recognizes the need to
support California’s economy, and the reduction of GHG emissions in industry is to be coupled with
support for “a resilient and robust economy with a strong job force.” “Policies to address GHG
emissions reductions must continue to balance the State’s economic well-being with making progress
toward achievement of statewide limits” (CARB 2017, pp. 69-70). The 2017 Update discusses the
importance of the Cap-and-Trade Program to achieve GHG reductions in the Industry sector, and
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identified the implementation of the Cap-and-Trade Program as a “Sector Measure” (CARB 2017,
pp. 71-72). Among the goals listed for the Industry sector are:
•

Reduce fossil fuel use.

•

Promote and support industry that provides products and clean technology needed to
achieve the state’s climate goals.

•

Support a resilient low carbon economy and strong job force.

With respect to the Transportation Sustainability sector, the 2017 Update discusses reductions in the
vehicle miles traveled, vehicle technology goals, clean fuel goals and sustainability freight goals,
stating “most of the GHG reductions from the transportation sector in this Scoping Plan will come
from technologies and low carbon fuels” (CARB 2017, p. 75). Listed among the ongoing measures
are to continue “LCFS activities . . .” and “to develop and commercialize clean transportation fuels…”
The Project would advance the objectives of the 2017 Scoping Plan Update as it transforms an oil
and gas refinery to one that produces renewable fuels, and although it would continue to provide
gasoline and gasoline blendstocks to meet regional demand, the facility would cease to refine crude
oil feedstocks. The Project would also result in the shutdown of the Santa Maria Refinery and the
Carbon Plant. The Project would reduce GHG emissions overall even without accounting for the
Santa Maria shutdown, and its production of renewable fuels is expressly supported by the Climate
Change Scoping Plan. Importantly, as described below in the discussion of LCFS, the use of
renewable fuels with their associated lower CI also reduces GHG emissions. The Project would
repurpose an existing industrial site for renewable fuels technology and production, keeping an
important segment of the clean fuels industry in California. Further, the Project would maintain jobs at
the Rodeo Site, thereby supporting a strong work force while reducing GHG emissions.
In addition to the Discrete Early Actions described in section above, additional specific measures
discussed in the Climate Change Scoping Plan that may be relevant to the Project include the Energy
Efficiency and Co-Benefits Assessment of Large Industrial Sources, GHG Leak Reduction from Oil
and Gas Transmission, Goods Movement Vessel Speed Reduction Program, Heavy Duty Truck GHG
Regulation (SmartWay), Refinery Flare Recovery Process Improvements, and Removal of Methane
Exemption from Existing Refinery Regulations. The Rodeo Refinery is subject to the Regulation for
Energy Efficiency and Co-Benefits Audits of Large Industrial Facilities and submitted the required
one-time fuel and energy assessment report to the CARB in 2011.
For non-stationary sources such as trucks, the Heavy Duty Truck GHG Regulation (Smartway)
applies to vehicle manufacturers. While the Rodeo Refinery is not a regulated entity under this
regulation, the heavy-duty truck fleet used by P66 contractors reflect the GHG emission limits
required by the regulation. As of March 2021, a statewide VSR program is still under development by
the CARB. In addition, the Ocean-Going Vessels At-Berth Regulation Amendments, developed from
the California Sustainable Freight Action Plan, aim to control hoteling emissions from tankers starting
in 2027. The CARB is preparing an interim evaluation scheduled in 2022 to assess progress in
control technologies and infrastructure improvements. The current analysis is not taking credit for
potential emission reductions from implementation of this rule given the uncertainty surrounding the
available emission control technologies for tankers at this time. However, as with the other
regulations under the Climate Change Scoping Plan, the Project would comply with any regulations
developed under for VSR and the at-berth rule.
The Refinery Flare Recovery Process Improvements measure and Removal of Methane Exemption
from Existing Refinery Regulations measure were both proposed in the Climate Change Scoping
Plan; however, the CARB has yet to move forward with the development of these measures. As
described in the Climate Change Scoping Plan, the first measure would limit GHG emissions from
refinery flares, while the second measure would remove the current fugitive CH4 exemption that is
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present in the VOC regulations of most air districts, including the BAAQMD (BAAQMD 1994). As with
the other local regulations, the Project would comply with any applicable regulations developed under
these Climate Change Scoping Plan measures.
Overall, the Project would not conflict with the 2008 Scoping Plan or the 2014 and 2017 updates
because the Project would achieve a no net increase in GHG emissions and would advance the goals
and objectives of the Climate Change Scoping Plan as a whole. Further, the Project would continue
to comply with applicable regulations enacted as directed by the Climate Change Scoping Plan.
Mandatory GHG Emissions Reporting Regulations: The State of California and federal mandatory
GHG emissions reporting regulations require facilities exceeding a specified threshold of GHG
emissions to report their emission inventories. Both regulations require reporting of emissions from
stationary combustion and process emissions sources. This does not include non-stationary
combustion sources such as from shipping, rail, and trucking or indirect emissions from water and
electricity usage. Further, the state regulation requires emissions reports to be verified by a third
party. The Rodeo Refinery complies with these regulations by submitting the required emission
inventories reports to the CARB and the USEPA each year and obtaining the required verifications,
and the Project would also comply.
Low Carbon Fuel Standard
The LCFS is a market-based program to encourage the production of lower CI transportation fuels,
and providers of transportation fuels in California are subject to its requirements, including Phillips 66
and the Project. The CI benchmarks are reduced annually, with a mandate to reduce CI of the
transportation fuel pool by 20 percent by 2030. The CI takes into account the life cycle GHG
emissions associated with each fuel type.
The Project would cease refining crude oil feedstocks and process renewable feedstocks to generate
transportation fuels that have lower CIs than the gasoline or diesel LCFS baseline fuels. By providing
renewable fuel to the supply pool, the Project would support the overall objectives of the LCFS to
increase the availability of lower carbon fuels and to lower the CI of the overall transportation fuel
pool. The Project would also help businesses, government entities, and consumers to reduce reliance
on non-renewable energy sources and promote the use of renewable fuels. The renewable fuels
produced by the Project would generate credits under the LCFS program.
As mentioned above, the life cycle GHG emissions for the fuels is taken into account for the LCFS
program. For example, the GHG life cycle for renewable diesel produced from used cooking oil
includes an evaluation of GHG emissions from collection and transport, oil filtration/rendering,
additional transport, biorefining, further transport, and the tailpipe emissions from its use in cars and
trucks (CARB 2020c, p. 19). Based upon life cycle analysis, the CARB has determined that the life
cycle GHG emissions for renewable fuels is lower than that for baseline gasoline or diesel. Thus,
Phillips 66’s participation in the LCFS program through the Project further demonstrates that the
Project’s GHG emissions from transportation fuels would be reduced. Therefore, the Project would be
consistent with California's LCFS goals.
California Cap-and-Trade Program
The California Cap-and-Trade program imposes a “cap” on total GHG emissions from covered
entities, with the quantity of emissions allowed under the cap decreasing each year to ultimately
reach the legislative mandates to reduce statewide GHG emissions to 1990 levels by 2020 and to 40
percent below 1990 levels by 2030. The Rodeo Refinery is a covered entity and has been subject to
the program since the program began January 1, 2013.
As stated in the Climate Change Scoping Plan, the “Cap-and-Trade Program is fundamental to meeting
California’s long-range climate targets at low cost” (CARB 2017, p. ES16). The GHG emissions covered
by the Cap-and-Trade program total 80 percent of all GHG emissions in California. The program
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“guarantees GHG emissions reductions through a strict overall emissions limit that decreases each
year, while trading provides businesses with flexibility in their approach to reducing emissions.” The
Cap-and-Trade program also generates revenue, and the 2017 Scoping Plan Update reported that
approximately $5 billion had been appropriated to reduce GHG emissions. The Project would be
consistent with the goals of the regulation because it would reduce GHG emissions.
2016 Mobile Source Strategy
With the production of renewable transportation fuels, the Project would also support the goals of the
2016 Mobile Source Strategy by increasing the supply of renewable fuels to be used by both
passenger vehicles and heavy-duty vehicles (CARB 2016, p. 7). The Project’s participation in the
LCFS program also supports the objectives of the 2016 Mobile Source Strategy and contributes to
the emission reductions needed to meet GHG reduction goals (CARB 2016, p. 152). Thus, the
Project would be consistent with the provisions of the 2016 Mobile Source Strategy.
BAAQMD Clean Air Plan
There are multiple proposed measures in the Final 2017 Clean Air Plan that apply to a wide range of
stationary source facilities, shown in Table 2.8-4. Most of these proposed measures are based on
existing local rules applicable to refinery or industrial sources that the BAAQMD is looking to update
or amend. Consistent with current operations, the Project would comply with all local air district
regulations. In addition, climate goals of the Final 2017 Clean Air Plan include reducing Bay Area
GHG emissions 40 percent below 1990 levels by 2030, and 80 percent below 1990 levels by 2050.
The Project is expected to have net reductions of GHG emissions from its operations compared to its
baseline and therefore would not add GHG emissions to the statewide and air district inventory.
Accordingly, the Project would not conflict or obstruct the implementation of the BAAQMD’s Final
2017 Clean Air Plan.
Contra Costa County General Plan
The Contra Costa County General Plan does not include specific goals related to GHGs or climate
change; however, it includes the following Air Resources Goals within its Conservation Element
(Section 4.18 of the General Plan) that may generate co-benefits for GHG reductions:
•

Goal 8-AA. To meet Federal Air Quality Standards for all air pollutants.

•

Goal 8-AB. To continue to support Federal, State and regional efforts to reduce air
pollution in order to protect human and environmental health.

•

Goal 8-AD. To reduce the percentage of Average Daily Traffic trips occurring at peak hours.

The Rodeo Refinery complies with all federal, state, and local air quality regulations and standards,
and the Project would continue to do so. In addition, the Project would result in no net increase of
GHG emissions, consistent with goal 8-AB. Finally, the Project would also result in a large decrease
of truck traffic and, thus, GHGs associated with such trips. Therefore, the Project would not impede
the goals of the general plan.
Contra Costa County Climate Action Plan
The Contra Costa County CAP contains a checklist of measures to be assessed for applicability for a
given development project as a tool to determine consistency. The items in this checklist are
generally directed to residential, commercial, or industrial land use development projects and would
not apply to process changes at an industrial facility. Therefore, the Project would not conflict with the
goals of the plan.
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Executive Order S-3-05
As discussed previously, EO S-3-05 establishes the goal of reducing GHG emissions to 2000 levels by
2010, to 1990 levels by 2020, and to 80 percent below 1990 levels by 2050. The reduction in 2020 is
incorporated into AB 32 goals, but the 2050 goals are exclusive to the EO. The text of EO S-3-05 does
not explain how the targets should be applied to individual development projects. At this time no specific
strategies have been identified to reach the 2050 goal. Nevertheless, the Project would achieve no net
increase in GHG emissions from the baseline and would, therefore, be consistent with S-3-05.
Impact Summary
In summary, implementation of the Project would not conflict with an applicable plan, policy, or
regulation adopted for the purpose of reducing emissions of GHGs, and impacts would be less
than significant.
Mitigation Measure:

None Required

4.8.6

Sea Level Rise

4.8.6.1

Existing Global Sea Level Rise

The IPCC has determined emissions of GHGs in excess of natural ambient concentrations are
responsible for intensifying the greenhouse effect and leading to a trend of unnatural global warming.
Human-induced global warming has already caused observed changes in sea level rise, which has
exacerbated coastal erosion. Global mean sea level has risen about 8–9 inches since 1880, with about a
third of that occurring within the last two and a half decades. In 2019, global mean sea level was
3.4 inches above the 1993 average—the highest annual average in the satellite record (1993-present).
Global warming beyond the present day will further exacerbate ongoing sea level rise (IPCC 2019).
4.8.6.2

Projected Global Sea Level Rise

Federal Projections
At the request of the United States Climate Change Science Program, NOAA scientists conducted a
review of the research on global sea level rise projections to evaluate climate change effects. NOAA
developed four GHG emissions scenarios based on varying combinations of economic, technological,
demographic, policy, and institutional futures. Based on projected future emissions and concentrations,
the scenarios represent a broad range of sea level projections to 2100 (NOAA Fisheries 2021a).
The NOAA study concluded that even with lowest possible GHG emission pathways, global mean sea
level would rise at least 8 inches above 1992 levels by 2100. With high rates of emissions, sea level rise
would be much higher, but would be unlikely to exceed the highest projection of 6.6 feet higher than 1992
levels. Both the low-end and high-end projections were revised upward in 2017 following a review by the
US Interagency Sea Level Rise Taskforce. Based on their new scenarios, global sea level is very likely to
rise at least 12 inches above 2000 levels by 2100 even on a low-emissions pathway. Further, for future
pathways with the highest GHG emissions, sea level rise could be as high as 8.2 feet above 2000 levels
by 2100 (NOAA Fisheries 2021b).
State Projections
EO S-13-08 directs the California Natural Resources Agency, in coordination with other state agencies and
the National Academy of Sciences, to assess sea level rise for the Pacific Coast and create official sea level
rise estimates for state agencies in California, Oregon, and Washington. The assessment and official
estimates are provided within State of California Sea-Level Rise Guidance Document: 2018 Update (OPC
Guidance). The OPC Guidance document offers a series of projections for the state using a set of
probability distributions. The projections are measured by emissions, time, and risk aversion. For 2050, the
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sea level rise projections are all still considered to be in a high emissions timeframe and range from 1.1 feet
as the low risk, 1.9 feet as the medium-high risk, and 2.7 feet as the extreme risk (OPC 2018).
The OPC Guidance document contains eight recommendations for incorporating sea level rise into planning:
•

Prioritize social equity, environmental justice, and the needs of vulnerable communities;

•

Prioritize protection of coastal habitats and public access;

•

Consider the unique characteristics, constraints, and values of existing water-dependent
infrastructure, ports, and public trust uses;

•

Consider episodic increases in sea level rise caused by storms and other extreme events;

•

Coordinate and collaborate with local, state, and federal agencies when selecting sea level rise
projections, and where feasible, use consistent sea level rise projections across multiagency
planning and regulatory decisions;

•

Consider local conditions to inform decision making;

•

Include adaptive capacity in design and planning; and

•

Assessment of risk and adaptation planning should be conducted at the community and
regional levels.

The guidance document is expected to be updated regularly, to keep pace with scientific advances
associated with sea level rise.
4.8.6.3

Sea Level Rise in the Project Vicinity

Data collected from tidal gages and new satellite-based sensors indicate sea level rise is already affecting
much of California’s coastal region, including the San Francisco Bay and its upper estuary (NOAA
Fisheries 2021c). As seas have risen, high tides are reaching higher and extending further inland than in
the past. Low-lying shoreline development, including infrastructure, housing, and other land uses, is at
increased risk of flooding due to sea level rise (NOAA Fisheries 2021c).
There are several coastal flood hazards affecting existing water levels along the Contra Costa County
shoreline (Contra Costa County 2016). As stated in Adapting to Rising Tides, Contra Costa County Sea
Level Rise Vulnerability Report, the following may increase due to sea level rise and other climatechange-induced changes to atmospheric-oceanic processes:
•

Daily tidal inundation: As sea levels rise, the elevation of the mean higher water mark (MHHW)
will continually increase. Without action, this increase in elevation will result in increased
permanent future inundation of low-lying areas.

•

Annual high tide inundation (King Tides): King Tides result in temporary inundation,
particularly associated with nuisance flooding, such as inundation of low-lying roads, boardwalks,
and waterfront promenades. Typical King Tides raise coastal waters approximately 14 inches
above MHHW. In the winter (December, January, and February), King Tides may be exacerbated
by winter storms, making these events more dramatic. Without protective action, this regular,
predictable flooding will occur more frequently and affect larger areas as seas rise.

•

Extreme high tide inundation (storm surge): Depending on the type and intensity of cause(s),
extreme tides range from 12 inches above MHHW (1-year extreme tide) to 41 inches above
MHHW (100-year extreme tides) or higher. One such event occurred on December 11, 2014,
when Bay waters rose 18 inches above predicted tide levels due to coastal storm conditions
during a heavy rain event.
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•

Weather and weather cycles: Climate change may affect the frequency and/or intensity of
coastal storms, El Niño cycles, and related processes. During El Niño winters, atmospheric and
oceanographic conditions in the Pacific Ocean produce severe winter storms that impact Bay
shorelines. No clear consensus has emerged about these changes, but a commonly identified
trend is a tendency toward increased elevation of snowpack and correspondingly more
precipitation falling in Delta watersheds as rain. This trend may increase the frequency of higher
Delta flows into the Bay.

•

Waves: Large waves, whether generated within the Bay or by large Pacific storms, can damage
unprotected shorelines and drive floodwaters even higher. Typical impacts include damage to
coastal structures such as levees, docks and piers, wharves, and revetments; backshore
inundation due to wave overtopping of structures; and erosion of natural shorelines.

•

Precipitation combined with high tides: When large rainfall events occur with particularly high
tides, coastal waters can impede the drainage of rivers, creeks, and stormwater systems to the Bay,
resulting in inland flooding during storms. Typical impacts during high or extreme tides include
failure of storm drainage infrastructure, drainage restrictions through outfalls, backup of floodwaters
into low-lying areas during precipitation events, road closures, and neighborhood flooding.

Rodeo Refinery
According to NOAA, by looking at the intersection of potential sea level rise and vulnerable Census tracts,
one can get an idea of how populations are vulnerable to sea level rise (NOAA Fisheries 2021c). NOAA
overlaid social and economic data that depicts sea level rise based on a Social Vulnerability To
Environmental Hazards Index46 (University of South Carolina 2014), which shows areas of high human
vulnerability to hazards based on population attributes from Census tracks (e.g., age and poverty) and the
built environment. Dark red indicates areas having a high vulnerability, and the lighter reds indicate
decreasing vulnerability. As shown on Figure 4.8-1 the Rodeo Refinery and surrounding area is located in
a “high risk” area.

Source: NOAA 2021c

Figure 4.8-1.
46

Areas of Vulnerability to Sea Level Rise in Vicinity of Rodeo Refinery

The Vulnerability Index is a tool for policy makers and practitioners to graphically illustrate the geographic variation in social
vulnerability. It shows where there is uneven capacity for preparedness and response and where resources might be used most
effectively to reduce the pre-existing vulnerability. The index synthesizes 29 socioeconomic variables, which the research
literature suggests contribute to reduction in a community’s ability to prepare for, respond to, and recover from hazards. Data
sources primarily include those from the US Census Bureau.
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In 2021, Phillips 66 submitted a Long-Term Flood Protection Report produced by Trihydro Corporation
(Trihydro). As stated in the report, the Contra Costa County Adapting to Rising Tides Program (see
additional discussion under State and Local Policy Framework), developed 10 individual sets of
inundation maps ranging from 12 to 108 inches of sea level rise, representing combinations of 0 to
66 inches of sea level rise with extreme tide events (i.e., 1-year to 100-year flood events). As displayed
below, the Sea Level Rise and Extreme Tides Matrix for Contra Costa County shows the relationship
between each scenario and different combinations of sea level rise with extreme tides (Trihydro 2021).

Based on this matrix, Trihydro determined the best fit scenario for the projected sea level rise of 2.7 feet
(approximately 32 inches) at the Rodeo Refinery corresponds to MHHW + 36 inches (boxed in black
above). While the OPC Guidance estimates sea level rise closer to 32 inches, this specific value was not
available in the mapping created by the Contra Costa County Adapting to Rising Tides Program.
Therefore, the next highest sea level rise with an associated mapping, i.e. 36 inches, was evaluated
instead. Additionally, this assessment evaluated the flooding that may occur due to a sea level rise of
36 inches combined with a 100-year flood event, or MHHW + 77 inches (boxed in black above). Areas
identified as at risk for inundation by 36 inches of sea level rise and 36 inches of sea level rise combined
with a100-year storm event (i.e., 77 inches of sea level rise) are presented on [Figures 4.8-2 through
4.8-7], which have been reproduced from the analysis done by Trihydro.
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4.8.6.4

Regulatory Setting

Federal Policy Framework
There are several federal programs, rules and regulations related to regulating GHGs from industrial
facilities and motorized vehicles. Refer to the discussion under Section 4.8.2.4, Regulatory Setting, for
detailed information.
State and Local Policy Framework
The State of California regulates GHG emissions through legislation, rules, and EOs, as described in
Section 4.8.2.4, Regulatory Setting. These various statewide and local initiatives to reduce the state’s
contribution to GHG emissions have raised awareness that, even though the various contributors to and
consequences of global climate change are not yet fully understood, global climate change is under way,
and there is a real potential for severe adverse environmental, social, and economic effects in the long term.
4.8.6.5

San Francisco Bay Regional Water Quality Control Board

The San Francisco Bay RWQCB issued an order to refineries in the region requiring Submittal of
Information on Climate Change Adaptation (RWQCB 2021). The following provides a summary of the
Order (refer to Appendix D-1 for the complete order):
•

Vulnerability Assessment. Assess the vulnerability of the facility’s wastewater and stormwater
collection, treatment, and discharge systems to the following: (1) sea level rise, (2) groundwater
rise, (3) changing climate and weather, and (4) power outages and wildfires.

•

Adaptation Strategies. Based on the vulnerabilities of the facility’s wastewater and stormwater
collection, treatment, and discharge systems, identify mitigation and control measures needed to
maintain, protect, and improve the Discharger’s wastewater infrastructure under existing and
possible future conditions. The assessment will include (1) regional collaboration, (2) time-critical
measures, (3) design modifications and improvements, and (4) emergency response planning.

In addition, as necessary Phillips 66 must update the contingency plan, spill prevention plan, operation
and maintenance manual, and wastewater facilities status report as required by their NPDES permits to
reflect their responses to this letter. This information will inform permit reissuance, and prevention of
facility operations disruptions by existing and future climate conditions.
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Flood Hazard due to 36-inch Sea-Level Rise by 2050
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Figure 4.8-3.

Flood Hazard due to 36-inch Sea-Level Rise by 2050 – Main Interceptor Trench
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Figure 4.8-4.

Flood Hazard due to 36-inch Sea-Level Rise by 2050 – Marine Terminal
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Figure 4.8-5.

Flood Hazard due to 77-inch Sea-Level Rise by 2050
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Figure 4.8-6.

Flood Hazard due to 77-inch Sea-Level Rise by 2050 – Main Interceptor Trench

Rodeo Renewed Project
Draft Environmental Impact Report

This Page Intentionally Left Blank

4.8-282 Greenhouse Gas Emissions

October 2021

Figure 4.8-7.

Flood Hazard due to 77-inch Sea-Level Rise by 2050 – Marine Terminal

Rodeo Renewed Project
Draft Environmental Impact Report

4.8.6.6

Contra Costa County Adapting to Rising Tides Program

The Contra Costa County Adapting to Rising Tides Program, led by the BCDC, provides support,
guidance, tools, and information to help agencies and organizations understand, communicate, and begin
to address complex climate change issues. The Adapting to Rising Tides Program helps to identify and
assess the community assets and natural resources that are most at risk to climate impacts, in particular,
sea level rise and storm surge (Contra Costa County 2016).
Methodology
As stated in the Contra Costa County Sea Level Rise Vulnerability Report (Contra Costa County 2016),
industrial sites face a variety of vulnerabilities to sea level rise, both directly to their facilities as well as
offsite issues that can impact their operations. Because heavy industrial land uses need large amounts of
land, have specific operational facility needs, and are dependent on fixed infrastructure for goods
movement (e.g., marine terminals, pipelines and rail lines), these land uses can be difficult, if not
impossible, to relocate. This infrastructure and associated facilities that have at- or below-grade entrances
or sensitive equipment will be especially vulnerable if exposed to salt water. Many industrial land uses
rely on offsite utilities connections (e.g., power, telecommunications, water supply, and wastewater
treatment or discharge), and to roads, rail lines, pipelines and airports that may be vulnerable to sea level
rise impacts. Finally, many industrial land uses generate or store hazardous substances that could have
public health or environmental impacts if released into groundwater or surface waters.
The California Coastal Commission recommends 3.5 feet as the minimum sea level rise target by 2050
for planning purposes (Trihydro 2021). The target of 3.5 feet applies a safety factor to the OPC Guidance
sea level rise estimates stated previously. The CalEPA, including the SWRCB, have also endorsed this
minimum 3.5 feet sea level rise for climate change planning.
Two areas are relevant to the discussion of potential environmental effects related to climate change and
sea level rise:
•

Would the proposed project contribute to the adverse effects of climate change (e.g., GHG
emissions) and, therefore, sea level rise?

•

Would the proposed project be adversely affected by the environmental changes projected to
result from climate change (e.g., sea level rise)?

4.8.7

Analysis

4.8.7.1

Project Operational Effects on Climate Change and Sea Level Rise

The stationary and mobile sources used in Project activities would emit GHGs; however, these emissions
would comprise a small fraction of the Bay Area, California, and US GHG inventories, and the Project
would reduce GHG emissions over the long-term. This fact precludes any meaningful analysis of
quantitative effects that Project operations may specifically have on climate or sea level. However, a
qualitative analysis based on available information is provided below.
The Project would repurpose an existing industrial site for renewable fuels technology and production,
keeping an important segment of the clean fuels industry in California. Although it would continue to
provide gasoline and gasoline blendstocks to meet regional demand, the facility would cease to refine
crude oil feedstocks. The renewable fuels produced by the Project would have lower CI than the gasoline
or diesel LCFS baseline fuels. The Project would also, via the increased supply and availability of those
fuels, allow consumers to reduce reliance on non-renewable energy sources and promote the use of
renewable fuels. Project GHG emission increases and reductions are summarized in Table 4.8-5.
Relative to baseline emissions, the Project would result in a net reduction of GHG emissions. Table 4.8-5
does not include the Santa Maria and Pipeline GHG reductions and therefore underestimates the GHG
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decrease when compared to the actual decrease that would occur statewide due to the Project. In
addition, the Project would not conflict with any climate action plans and general plan, or with any local
regulations adopted with the intent to reduce GHG emissions. Therefore the Project would not contribute
to sea level rise.
4.8.7.2

Effects of Sea Level Rise on the Project

In response to the San Francisco Bay RWQCB Order (RWQCB 2021), Phillips 66 prepared a Long-Term
Flood Protection Report (Trihydro 2021). The report updated the 2016 version, with the following
objectives:
•

Assess the current flood risk at the San Francisco Refinery using FEMA Maps.

•

Assess the projected flood risk due to sea-level rise at the Rodeo Refinery using Adapting to
Rising Tides Bay Area Sea-Level Rise Maps from the BCDC.

•

Following the assessment, provide recommendations to address any areas currently at risk of
inundation and areas that may become at risk of inundation following sea-level rise.

As stated previously, a minimum 3.5 feet sea level rise for climate change has been adopted by state and
local agencies for planning purposes. When comparing the 3 feet to 4 feet of sea level rise, there is little
additional flooding at the Rodeo Refinery. As presented on Figures 4.8-2 through 4.8-7, areas within the
Rodeo Refinery are considered at risk for inundation by 36 inches of sea level rise and 36 inches of sea
level rise combined with a 100-year storm event (i.e., 77 inches of sea-level rise).
The increased inundation is mostly seen around the Effluent Safety Basin, where the effect is minimal
flooding of the surrounding monitoring wells. The affected wells are included in the assessment of
77 inches of sea level rise and therefore will be managed by Phillips 66 (Trihydro 2021). Because the
increased flooding from 3 feet to 4 feet is considered minimal, it is assumed that the 36 inches (3 feet) of
sea level rise and 77 inches (6.4 feet) have covered the potential areas that could be affected by 3.5 feet
of sea level rise.
This combined analysis shows that while flooding in the near-term due to a 100-year storm surge may be
minimal, flooding due to sea level rise could affect low-lying areas adjacent to the coastline. However,
there is no substantial flooding at 36 inches of sea level rise, but with 36 inches of sea level rise plus a
100-year storm surge, there is potential for these areas to become inundated to an average depth of
2 feet (Trihydro 2021).
Sea level rise could also result in a net increase in groundwater levels, which could influence the Rodeo
Refinery extraction system’s ability to create a hydraulic gradient at the perimeter of the Bay and increase
saltwater intrusion to perimeter aquifers. However, most of the remediation system extraction pumps
operate based on groundwater level set-points and have the capability to process and treat saline waters.
In addition, an increase in flow from the remediation systems to the wastewater treatment plant is not
expected to substantially affect the wastewater treatment plant. Extraction wells are also fitted with watertight seals to limit potential inundation of floodwater to the groundwater wells (Triyhdro 2021).
Currently, no Rodeo Refinery capital construction activities are planned for at risk locations; however,
future activities will incorporate flood mitigation design, as appropriate and required by the San Francisco
Bay RWQCB. To continue monitoring sea level rise and to mitigate potential impacts, the Trihydro report
identified the following actions to be completed over the next five years at the Rodeo Refinery. For a
discussion of specific facilities and actions refer to the Trihydro report (Appendix D-2):
•

Perform an elevation survey of monitoring wells where elevation data are not available (i.e.,
ground surface elevation);
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•

Conduct a conditions survey of monitoring wells under risk of future flood damage that may be
required to establish adequate waterproofing as defined by the Department of Water Resources;

•

Catalogue required modifications and repairs for monitoring wells, as warranted, and develop
subsequent work plans to address these needs;

•

Continue to update sea level rise data and maps from BCDC accredited sources and reassess
areas of risk;

•

Continue to assess requirement for increased extraction rate at the shoreline extraction wells and
interceptor trench due to increased groundwater elevations due to sea level rise;

•

Evaluate need to replace extraction pumps with higher capacity pumps if groundwater extraction
rates cannot maintain desired groundwater drawdown (hydraulic control) due to groundwater
level rise; and

•

Include updated tidal data to assess the efficiency of the existing outfall system and evaluate
whether structural updates are required.

Current available information indicates there is no substantial flooding risk at 36 inches of sea level rise, but
with 36 inches of sea level rise plus a 100-year storm surge, there is potential for these areas to become
inundated to an average depth of 2 feet. However, with implementation of recommendations listed above,
which must meet the requirements of the San Francisco Bay RWQCB, potential effects of sea level rise on
the Rodeo Refinery, including facilities included in the proposed Project, would be minimized.
In addition, the San Francisco Bay RWQCB requires Phillips 66 to update the Rodeo Refinery’s
contingency plan, spill prevention plan, operation and maintenance manual, and wastewater facilities
status report as required by their NPDES permits to reflect their responses to the San Francisco Bay
RWQCB Order. This information will inform permit reissuance, and prevention of facility operations
disruptions by existing and future climate conditions.
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