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RESPONSE TO COMMENTS

1.0

INTRODUCTION

This Final Environmental Impact Report (FEIR) has been prepared in accordance with the
California Environmental Quality Act (CEQA) (Public Resources Code Section 21000 et seq.) and
the CEQA Guidelines (California Code of Regulations Section 15000 et seq.). According to CEQA
Guidelines, Section 15132, the FEIR shall consist of:
x
x
x
x
x

The Draft Environmental Impact Report (DEIR) or a revision of the Draft;
Comments and recommendations received on the DEIR either verbatim or in summary;
A list of persons, organizations, and public agencies comments on the DEIR;
The responses of the Lead Agency to significant environmental points raised in the review
and consultation process; and,
Any other information added by the Lead Agency.

This Response to Comments, together with other portions of the DEIR as revised, constitutes the
FEIR for the proposed Regulation 13: Climate Pollutants, Rule 5: Industrial Hydrogen Plants (Rule
13-5).
The DEIR contains a detailed project description, the environmental setting for each of the
environmental resources topic areas where the Notice of Preparation and Initial Study (NOP/IS)
determined there was a potential significant adverse impact, an analysis of the potentially
significant environmental impacts including cumulative impacts, project alternatives, mitigation
measures, and other areas of discussion as required by CEQA. The discussion of the projectrelated and cumulative environmental impacts included a detailed analysis of aesthetics, air
quality, and greenhouse gas emissions.
The DEIR was released on January 24, 2022 and circulated for a 45-day public review and
comment period that ended on March 10, 2022. The DEIR is available at the Bay Area Air Quality
Management District (BAAQMD), 375 Beale Street, Suite 600, San Francisco, California 94105.
Copies can also be obtained by accessing the BAAQMD's website at
www.baaqmd.gov/reg13rule5. The BAAQMD received two comment letters on the Draft EIR
during the public comment period. The comment letters and responses to the comments raised in
those letters are provided in this document. The comments are bracketed and numbered. The
related responses are identified with the corresponding number and are included following each
comment letter.

1.1

FORMAT OF THIS DOCUMENT

The Final EIR for Rule 13-5 consists of the Draft EIR and its technical appendices; the
Responses to Comments included herein; and other written documentation prepared during the
EIR process. The District would also consider adoption of a Statement of Findings of Fact, and
a Statement of Overriding Considerations as part of the approval process for the Project.
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This Response to Comments document is organized as follows:

1.2

x

Section 1 provides a brief introduction to this document.

x

Section 2 identifies the Draft EIR commenters.

x

Section 3 provides responses to substantive comments received on the Draft EIR.
Responses are provided in the form of individual responses to comment letters received.
Comment letters are followed immediately by the responses to each letter.

x

Section 4 presents clarifications, corrections, and revisions to the Draft EIR, identifying
revisions to the text of the document.

CEQA REQUIREMENTS REGARDING COMMENTS AND
RESPONSES

CEQA Guidelines Section 15204 (a) outlines parameters for submitting comments, and reminds
persons and public agencies that the focus of review and comment of DEIRs should be “on the
sufficiency of the document in identifying and analyzing possible impacts on the environment and
ways in which significant effects of the project might be avoided or mitigated. Comments are
most helpful when they suggest additional specific alternatives or mitigation measures that would
provide better ways to avoid or mitigate the significant environmental effects. At the same time,
reviewers should be aware that the adequacy of an EIR is determined in terms of what is reasonably
feasible. CEQA does not require a lead agency to conduct every test or perform all research, study,
and experimentation recommended or demanded by commenters. When responding to comments,
lead agencies need only respond to significant environmental issues and do not need to provide all
information requested by reviewers, as long as a good-faith effort at full disclosure is made in the
EIR.”
CEQA Guidelines Section 15204 (c) further advises, “Reviewers should explain the basis for their
comments, and should submit data or references offering facts, reasonable assumptions based on
facts, or expert opinion supported by facts in support of the comments. Pursuant to Section 15064,
an effect shall not be considered significant in the absence of substantial evidence.” Section 15204
(d) also states, “Each responsible agency and trustee agency shall focus its comments on
environmental information germane to that agency’s statutory responsibility.” Section 15204 (e)
states, “This section shall not be used to restrict the ability of reviewers to comment on the general
adequacy of a document or of the lead agency to reject comments not focused as recommended by
this section.”
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2.0

COMMENTS RECEIVED ON THE DRAFT EIR

In accordance with the State CEQA Guidelines Section 15132, the following is a list of public
agencies, organizations, individuals, and businesses that submitted comments on the Draft EIR
received as of close of the public review period on March 10, 2022. Comments have been
numbered and responses have been developed with corresponding numbers.
TABLE 2-1
Comment Letters with Responses Prepared
Comment
Commenter
Letter
1
Western State Petroleum Association, Kevin Buchan
2
Martinez Refining Company, Ann Vorderbrueggen

Date
Received
3/10/2022
3/10/2022
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3.0

RESPONSES TO COMMENTS

This section includes responses to all substantive environmental issues raised in comments
received on the Rule 13-5. Responses are provided for each of the comments received. This section
is formatted so that the respective comment letters are followed immediately by the corresponding
responses. Comment letters and specific comments are given numbers, respectively, for reference
purposes. Comments in the letter that do not specifically address the DEIR do not require a
response so are not assigned numbers. These comments were addressed in a separate document.
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Comment Letter No. 1
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1-1
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1-1
cont.

1-2
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1-2
cont.
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1-3
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1-4

1-5

1-6
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1-6
cont.
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Comment Letter No. 1
Kevin Buchan
Western State Petroleum Association
Response No. 1-3, and 1-6
The operational emissions provided in the DEIR were calculated assuming that the flare utilized
onsite is a dedicated hydrogen flare and not a refinery flare. Staff evaluated potential discrepancy
raised by the commenter and determined that the flare referred to in the comment is not a dedicated
hydrogen flare since the flare in question also processes refinery process gas other than vent gas
from an industrial hydrogen plant.
As for the particulate matter (PM) emissions calculation, Staff has determined that the use of the
PM emission factor for a lightly smoking flare was most suitable for the purpose of presenting
operational emissions related to a dedicated hydrogen flare in the DEIR. In addition, the use of
higher or lower emission factor will not have change the outcome of the analysis completed for
the DEIR. Lastly, if the flare was determined to be a refinery flare rather than a dedicated hydrogen
flare, the PM emission factor and the estimated PM emission will be different.
Response No. 1-1 and 1-4
The Air District appreciates the comment regarding inconsistent use of GWPs and clarifications
are now provided in the final Staff Report. Schedule T of Air District Regulation 3: Fees sets the
GWP for methane at 34. The Air District believes that this is the most appropriate GWP value to
use as it will ensure internal consistency with our other climate protection programs. As noted in
the submitted comments, AR5 recommends the use of 34 as the 100-year time horizon GWP for
methane. In its fourth assessment report (AR4), the IPCC provided a GWP value of 25 for
methane. This value is only used for the 2000-2019 emission inventory in the Staff Report for
Rule 13-5. None of the clarifications made in the Staff Report regarding GWP affect the analysis
or conclusions associated with this rulemaking process.
Response No. 1-2 and 1-5
Air District staff believes that supplemental gas usage due to startup and shutdown events will be
negligible in comparison to the overall natural gas usage for pilot and purge gas for several reasons.
First, industrial hydrogen plants generally operate in conjunction with a refinery and is a
continuous process with infrequent startup and shutdowns; this is true in general of hydrogen
production operations. The infrequency of start-up and shutdown was supported by historical
operational data provided by one of the refineries. Second, 40 CFR Section 63.670 allows
assignment of a heat content that is higher than the actual measured heat content of hydrogen based
on the high combustibility and flame stability of hydrogen flames which would minimize the
necessity of supplemental gas during flare operations. Third, the Air District has not received any
operational data that indicate the necessity of supplemental gas during these operational scenarios.
The emissions associated with purge gas are included in the Draft EIR calculations. The purge
gas rate was provided by a flare equipment manufacturer. This information was deemed most
24
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representative of the actual pilot and purge gas rate required by a flare operation. The updated
Draft EIR document include separate natural gas usage rate in addition to the combined rate to
indicate that purge gas was included in the emissions calculation.
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2-2
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Comment Letter No. 2
Ann Vorderbrueggen
Martinez Refining Company
Response No. 2-1
Staff believes that supplemental gas usage due to startup and shutdown events will be negligible
in comparison to the overall natural gas usage for pilot and purge gas for several reasons. First,
industrial hydrogen plants generally operate in conjunction with a refinery and is a continuous
process with infrequent startup and shutdowns; this is true in general of hydrogen production
operations. The infrequency of start-up and shutdown was supported by historical operational data
provided by one of the refineries. Second, 40 CFR Section 63.670 allows assignment of a heat
content that is higher than the actual measured heat content of hydrogen based on the high
combustibility and flame stability of hydrogen flames which would minimize the necessity of
supplemental gas during flare operations. Third, the Air District has not received any operational
data that indicate the necessity of supplemental gas during these operational scenarios.
Response No. 2-2
In the Draft EIR, routing of excess hydrogen to a fuel gas recovery system is presented as one of
the potential approaches that hydrogen plant owners or operators may implement to comply with
Rule 13-5 since this is a known method implemented in practice to mitigate the total organic
compound emissions from a hydrogen plant. In addition, the environmental impact analysis is
based on installation of new flares, which provides the worst-case scenario environmental impact,
and is not based on routing of excess hydrogen to a fuel gas recovery system. Lastly, Rule 13-5
does not require the operation of a flare and only requires that the owner and/or operator comply
with the emission standards in Rule 13-5. Thus, the emissions calculations in the Draft EIR
represent a worst-case scenario and actual emissions associated with implementing Rule 13-5 may
be much lower.
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4.0

CHANGES TO THE DRAFT EIR

This section includes changes made to the DEIR due to recommended clarifications and other
revisions. None of the modifications alter any conclusions reached in the Draft EIR, nor provide
new information of substantial importance relative to the draft document that would require
recirculation of the Draft EIR pursuant to CEQA Guidelines §15088.5. Additions to the text of
the Final EIR are denoted using underline. Text that has been eliminated is shown using strike
outs.
1.0

INTRODUCTION AND EXECUTIVE SUMMARY

The text in Section 1.1 Introduction, 1.2 California Environmental Quality Act, 1.3 Executive
Summary: Chapter 2 – Project Description has been revised and incorporated into the Final
EIR to clarify the relationship between the proposed Rule 13-5 and the proposed amendments to
Regulation 8: Organic Compounds, Rule 2: Miscellaneous Operations (Rule 8-2). Additional text
was added to clarify that Rule 8-2 exempts sources that comply with the atmospheric vent emission
standard (Section 13-5-301) of Rule 13-5 from the requirements of Rule 8-2. This is because the
vent emissions standard contained in Proposed Rule 13-5 is more stringent than the general
emission standard contained in Rule 8-2, which only addresses organic compounds excluding
methane. Facilities complying with Rule 13-5 through the alternative compliance option (Section
13-5-303) would remain subject to Rule 8-2 because this option applies to only methane.
Additional text was also added to clarify amendments to Rule 8-2 to allow for alternative test
methods to ensure that facilities that process non-petroleum products utilize the appropriate test
methods for the materials that are being processed. This additional amendment to Rule 8-2 is being
made at this time to be consistent with other recently amended rules and is unrelated to Proposed
Rule 13-5.
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1.0

INTRODUCTION AND EXECUTIVE SUMMARY

1.1

INTRODUCTION

The Bay Area Air Quality Management District (BAAQMD or Air District) is currently proposing
new Regulation 13: Climate Pollutants, Rule 5: Industrial Hydrogen Plants (Rule 13-5). The
primary standard of proposed Rule 13-5 would limit vented emissions of total organic compounds
(methane and other hydrocarbons) from hydrogen production and hydrogen carrying systems. Air
District regulations currently exclude methane from the definition of “organic compounds,” but
“total organic compounds” as proposed in Rule 13-5 are defined to include organic compounds
and methane. Proposed Rule 13-5 includes an alternative compliance standard that would limit
emissions of methane and other greenhouse gases (GHGs).
The Air District has a policy goal of reducing Bay Area GHG emissions to 40 percent below 1990
levels by 2030, and 80 percent below 1990 levels by 2050. Methane is a potent and short-lived
climate pollutant; its global warming potential is 86 times greater than that of carbon dioxide, when
compared on a 20-year time horizon and 34 times that of carbon dioxide on a 100-year time
horizon. 1 The sources of methane emissions include stationary sources such as landfills,
wastewater treatment facilities, refineries, natural gas production and distribution systems; mobile
sources such as cars and trucks; and natural sources such as wetlands. Given the importance of
controlling methane, the Air District developed a comprehensive Basin-wide Methane Strategy as
part of its 2017 Clean Air Plan (BAAQMD, 2017). The Methane Strategy is an agency-wide effort
to better quantify and reduce the region’s methane emissions. Proposed Rule 13-5 is one of the
first rules being developed as part of this Strategy.
Proposed Rule 13-5 is being developed because hydrogen plants can be large sources of methane
emissions. The intent of Proposed Rule 13-5 is to minimize both methane (a GHG) and other
organic compound emissions (defined as “total organic compounds” emissions) normally emitted
from atmospheric vents at hydrogen plants during normal operating conditions, startups,
shutdowns, malfunctions, upsets, and emergencies. The reduction in total organic compound
emissions would be achieved by providing hydrogen system operators the flexibility to use any
gas control technology that is appropriate for minimizing total organic compound emissions in
accordance with the requirements in Proposed Rule 13-5, or to develop an Alternative Compliance
Plan that would achieve similar GHG emission reductions. Typically, hydrogen plant operations
either capture and reuse hydrogen gases containing methane and other constituents, including
organic compounds, for incorporation into refinery fuel gas systems or they use flares to burn the
mixture of hydrogen gas, methane, and other constituents. Capturing hydrogen and other gases
and reusing them in the refinery system could control total organic compound emissions up to
nearly 100 percent.
The Air District is also proposing accompanying amendments to Regulation 8: Organic
Compounds, Rule 2: Miscellaneous Operations (Rule 8-2) to clarify that sources complying with
the atmospheric vent emission standard (Section 13-5-301) of Rule 13-5 are exempt from Rule 81

Myhre, G et al. 2013: Anthropogenic and Natural Radiative Forcing (and Supplemental Material); Climate Change
2013: The Physical Science Basis; Intergovernmental Panel on Climate Change Fifth Assessment report.
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2. This is because the vent emissions standard contained in Proposed Rule 13-5 is more stringent
than the general emission standard contained in Rule 8-2, which only regulates non-methane
organic compounds. The changes to Rule 8-2 are proposed and intended to only be adopted if
the new Rule 13-5 is adopted. Facilities complying with Rule 13-5 through the alternative
compliance option (Section 13-5-303) would remain subject to Rule 8-2 because this option
applies to only methane.
The Air District is also proposing amendments to Rule 8-2 to allow for alternative test methods
to ensure that facilities that process non-petroleum products utilize the appropriate test methods
for the materials that are being processed. This additional amendment to Rule 8-2 is being made
at this time to be consistent with other recently amended rules and is unrelated to Proposed Rule
13-5.
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1.2

CALIFORNIA ENVIRONMENTAL QUALITY ACT

The California Environmental Quality Act (CEQA), Public Resources Code Section 21000 et seq.,
requires that the potential environmental impacts of proposed projects be evaluated and that
feasible methods to reduce or avoid identified significant adverse environmental impacts of these
projects be identified. To fulfill the purpose and intent of CEQA, the Air District has prepared this
Environmental Impact Report (EIR) under the requirements of CEQA Guidelines §15187 to
address the potential environmental impacts associated with implementation of Proposed Rule 135 and proposed amendments to Rule 8-2. Prior to making a decision on the adoption of the
proposed rule, the Air District Governing Board must review and certify the EIR as providing
adequate information on the potential adverse environmental impacts of implementing the
Proposed Rule 13-5proposed rule and amendments. Because there are no adverse environmental
impacts associated with implementing the proposed amendments to Rule 8-2 at the same time that
Rule 13-5 is adopted, as these amendments simply result in applying the more stringent standard
of Proposed Rule 13-5 to industrial hydrogen plants, the analysis in this EIR focuses on the
potential environmental impacts associated with Proposed Rule 13-5.
1.2.1

NOTICE OF PREPARATION/INITIAL STUDY

A Notice of Preparation and Initial Study (NOP/IS) for the Draft EIR for the Proposed Regulation
13: Climate Pollutants, Rule 5: Industrial Hydrogen Plants was distributed to responsible agencies
and interested parties for a 30-day review on July 1, 2021. A notice of the availability of this
document was distributed to other agencies and organizations and was placed on the Air District’s
web site, submitted to the California State Clearinghouse, and was also published in newspapers
throughout the area of the Air District’s jurisdiction. A public scoping meeting was held on July
27, 2021. Four public comment letters were submitted on the NOP/IS to the Air District.
The NOP/IS identified the following environmental resources as being potentially significant,
requiring further analysis in the EIR: aesthetics, air quality, and GHG emissions. The following
environmental resources were considered to be less than significant in the NOP/IS: agriculture
and forestry resources, biological resources, cultural resources, energy, geology/soils, hazards and
hazardous materials, land use and planning, mineral resources, noise, population and housing,
public services, recreation, transportation, tribal cultural resources, utilities and services systems,
and wildfire (see Section 3.4 and Appendix A).
1.2.2

TYPE OF EIR

In accordance with §15121(a) of the State CEQA Guidelines (California Administrative Code,
Title 14, Division 6, Chapter 3), the purpose of an EIR is to serve as an informational document
that: “will inform public agency decision-makers and the public generally of the significant
environmental effects of a project, identify possible ways to minimize the significant effects, and
describe reasonable alternatives to the project.” The EIR is an informational document for use by
decision-makers, public agencies, and the general public. The proposed project requires
discretionary approval and, therefore, it is subject to the requirements of CEQA (Public Resources
Code, §21000 et seq.).
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The focus of this EIR is to address the environmental impacts of the implementation of Proposed
Rule 13-5 as identified in the NOP and Initial Study (included as Appendix A of this EIR). The
degree of specificity required in an EIR corresponds to the degree of specificity involved in the
underlying activity described in the EIR (CEQA Guidelines §15146). The Proposed Rule 13-5
would apply to hydrogen plants within the Bay Areas.
1.2.3

INTENDED USES OF THIS DOCUMENT

In general, a CEQA document is an informational document that informs a public agency’s
decision-makers, and the public generally, of potentially significant adverse environmental effects
of a project, identifies possible ways to avoid or minimize the significant effects, and describes
reasonable alternatives to the project (CEQA Guidelines §15121). A public agency’s decisionmakers must consider the information in a CEQA document prior to making a decision on the
project. Accordingly, this EIR is intended to: (a) provide the Air District’s Board of Directors and
the public with information on the environmental effects of the proposed project; and (b) be used
as a tool by the Air District’s Board to facilitate decision making on the proposed project.
Additionally, CEQA Guidelines §15124(d)(1) requires a public agency to identify the following
specific types of intended uses of a CEQA document:
1.

A list of the agencies that are expected to use the EIR in their decision-making;

2.

A list of permits and other approvals required to implement the project; and

3.

A list of related environmental review and consultation requirements required by federal,
state, or local laws, regulations, or policies.

There are no federal, state, or local permits required to adopt Proposed Rule 13-5 or the proposed
amendments to Rule 8-2. Local public agencies, such as cities, and counties could be expected to
utilize this EIR if local approval is required for facility modifications due to the implementation
of emission control technologies (e.g., new flare equipment) at affected hydrogen plants, pursuant
to CEQA Guidelines §15152. However, implementation of the proposed project is limited to
implementation of air pollution control equipment and measures.
1.2.4

AREAS OF POTENTIAL CONTROVERSY

In accordance with CEQA Guidelines §15123(b)(2), the areas of controversy known to the lead
agency including issues raised by agencies and the public shall be identified in the EIR. As noted
above, four comment letters were received on the NOP/IS. Issues and concerns raised in the
comment letters included: (1) potential visual impacts to public views from freeways; (2) potential
impacts on biological resources; (3) potential air quality impacts from construction activities; (4)
potential air quality impacts associated with installation of flares; (5) impacts associated with
project alternatives; and (6) a recommendation to consult with Native American tribes.
The visual impacts on aesthetics associated with flares are addressed in the EIR (see Section 3.1).
The potential impacts on biological resources are addressed further in the EIR (see Section
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3.4.3.2). The potential air quality impacts associated with construction activities and the use of
additional natural gas are addressed in Section 3.2 and Appendix B of the EIR. The alternatives
to the proposed project are addressed in Section 4.0 of the EIR. Finally, all construction activities
are expected to occur within the existing industrial areas adjacent to existing hydrogen plants,
which have been graded and constructed, so that impacts to cultural or tribal cultural resources are
not expected (see Section 3.4.2.15 for further details). Further, no Native American tribes have
requested consultation under AB52. Nonetheless, individual projects will need to be examined on
a project-specific basis, when the precise location and compliance methods are known, and
additional consultation with tribes may be required.

1.3

EXECUTIVE SUMMARY: CHAPTER 2 – PROJECT DESCRIPTION

The requirements in Proposed Rule 13-5 would apply to industrial hydrogen plants, including
third-party operators that produce hydrogen. Proposed Rule 13-5 offers two standards for
compliance. First, Proposed Rule 13-5 would prohibit the owner or operator of hydrogen plants
from venting to atmosphere any emissions containing total organic compounds, as methane, in
excess of 15 pounds per day and containing a concentration of more than 300 parts per million by
volume. Monitoring is required to demonstrate compliance with this requirement (Section 13-5301). In addition, the rule would prohibit diluting atmospheric vent emissions or the comingling
of two or more atmospheric vents to reduce the total organic compound concentration to comply
with the rule (Section 13-5-302).
Proposed Rule 13-5 would require hydrogen plant owners and operators to notify the Air District
when emissions exceed the limits of the rule. It would also require hydrogen plant owners and
operators to monitor total organic compound emissions, and it would include specific monitoring
requirements for emissions at atmospheric vents, deaerator vents, carbon dioxide scrubbing vents,
and pressure swing adsorption vents. Hydrogen plant owners and operators would need to maintain
records of emissions monitoring information. Proposed Rule 13-5 states the acceptable methods
for monitoring and compliance determinations.
Second, Proposed Rule 13-5 (Section 13-5-303) would provide an Alternative Methane and GHG
Emissions Plan Option to reduce emissions of methane and other GHGs to a similar level to the
emission standard provided in Section 13-5-301. Section 13-5-303 details the steps to submittal
and approval of the plan including establishment of an inventory of emissions and reductions as
part of the plan. If the owner or operator opts to comply with the alternative standard in Section
13-5-303, the facility would be required to reduce baseline methane emissions by 90 percent and
would still be subject to the emissions limits in Rule 8-2 with respect to non-methane organic
compounds.
Hydrogen plants at two refineries are expected to need additional control technology to comply
with Proposed Rule 13-5, the Valero Refinery in Benicia and the hydrogen plants that provide
hydrogen to the PBF Refinery in Martinez. Compliance options could include installing flare
technology to control total organic compound emissions; installing a gas recovery system; or
implementing an Alternative Compliance Plan. The impacts associated with an Alternative
Compliance Plan may vary but would be expected to include the addition of compressors,
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monitoring equipment, piping, valves, and flanges and similar equipment to reroute gas streams
within the facility.
Proposed amendments to Rule 8-2 would exempt sources that comply with the atmospheric vent
emission standard (Section 13-5-301) of Rule 13-5 from Rule 8-2. This is because the vent
emissions standard contained in Proposed Rule 13-5 is more stringent than the general emission
standard contained in Rule 8-2, which only regulates non-methane organic compounds. The
changes to Rule 8-2 are proposed and intended to only be adopted if the new Rule 13-5 is adopted.
These amendments would have no adverse environmental impacts, as they simply apply the more
stringent standard of Proposed Rule 13-5 to industrial hydrogen plants.
Proposed amendments to Rule 8-2 would allow for alternative test methods to ensure that facilities
that process non-petroleum products utilize the appropriate test methods for the materials that are
being processed. This additional amendment to Rule 8-2 is being made at this time to be consistent
with other recently amended rules and is unrelated to Proposed Rule 13-5. This proposed
amendment would also have no adverse environmental impacts as it simply allows for the approval
of alternative test methods.
1.3.1

PROJECT OBJECTIVES

The objectives of Proposed Rule 13-5 and the accompanying proposed amendments to Rule 8-2
are to:
x
x
x

Reduce emissions of GHGs, as well as other organic compounds, associated with operation
of industrial hydrogen plants.
Assist the Air District in meeting its policy goal of reducing Bay Area GHG emissions to
40 percent below 1990 levels by 2030.
Obtain additional data on total organic compound emissions from deaerators and carbon
dioxide scrubber vent controls at industrial hydrogen plants.
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1.4.3.2 Greenhouse Gas Impacts
The text in Section 1.4.3.2 Greenhouse Gas Impacts and corresponding text in Table 1-1
Summary of Environmental Impacts, Mitigation Measures and Residual Impacts has been
revised and incorporated into the Final EIR to clarify and reflect corrections in the calculations of
GHG emissions described in Table 3.3-9 and Appendix B. The corrections and revisions to Table
3.3-9 and Appendix B are further described in the sections below. None of these modifications
alter any conclusions reached in the Draft EIR, nor provide new information of substantial
importance relative to the draft document that would require recirculation of the Draft EIR
pursuant to CEQA Guidelines §15088.5.
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1.4.3.2 Greenhouse Gas Impacts
The estimated GHG construction emission increases associated with Proposed Rule 13-5 are 1,965
metric tons or 66 metric tons (MT) per year amortized over 30 years. Construction emissions are
temporary as construction emissions would cease following completion of construction activities.
The potential GHG emissions for the pilot light associated with the operation of new flares are
calculated using AP-42 emission factors for natural gas fired external fired combustion. It is
assumed that each flare will have two pilot lights, which consume approximately 77 standard cubic
feet per hour of natural gas.
The emissions for the combustion of vent gas in the flares are calculated using AP-42 emission
factors for industrial flares. The vented gas is expected to be primarily hydrogen with up to four
percent methane, one percent NMHCs, and would contain no sulfur compounds. The operational
emissions from two flares are summarized in Table 3.2-7. Detailed operational emission
calculations are presented in Appendix B.
The operation of vapor recovery for control of the vent gas would require similar amount of
fugitive components as a flare. Additionally, the captured vent gas could be combusted in an
existing on-site source. Overall, the operational emissions associated with a vapor recovery system
are expected to result in a reduction in emissions as it is expected to reduce vent gas emissions,
result in little fugitive emissions, and would not require new combustion sources (e.g., a new pilot
light). Therefore, the operational emissions from a vapor recovery system are expected to be less
than a flare.
The emissions associated with an Alternative Compliance Plan could vary but are expected to be
limited to additional compressors, monitoring equipment, piping, valves, and flanges to re-route
vent gases, resulting in minimal emissions and no increase in combustion emissions. An
Alternative Compliance Plan would not result in increased combustion and would not be expected
to result in any increases in GHG emissions.
Since the operational emissions of a vapor recovery system or an Alternative Compliance Plan
would be less than a flare or an Alternative Compliance Plan, the operational emissions for two
flares are presented as a worst-case analysis.
The implementation of Proposed Rule 13-5 will control methane emissions, regardless of whether
a flare or vapor recovery is used, resulting in a reduction in GHG emissions. Further, both systems
are expected to capture and control the same amount of vent gas. The estimated emission benefits
from implementation of Proposed Rule 13-5 are presented in Table 3.2-8.
Implementation of Proposed Rule 13-5 by the Air District would result in a minor increase in GHG
emissions associated with the pilot gas foroperation of the flares (6,524 6,528 MT/year).
Implementation of Rule 13-5 is expected to result in an overall emission reduction of over 77,477
79,255 MT/year MTCO 2 e (see Table 3.3-9). Therefore, the GHG emissions associated with the
project would be less than the significant thresholds and less than significant.
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TABLE 1-1
Summary of Environmental Impacts, Mitigation Measures and Residual Impacts
Impact
The addition of flares at the
facilities may add visible structures
to the skyline, which are not
expected to change the visual
character of either the PBF Martinez
or Valero Benicia Refinery,
respectively. Multiple structures at
the refineries are similar in height
and width as potential new flares.
Aesthetic impacts would be less
than significant.

1-12

The construction activities may
include construction of two flare
systems.
The construction
emissions may exceed the CEQA
significance thresholds for NOx and
are potentially significant.
Worst-case operational activities
associated with the implementation
of Rule 13-5 may include the
operation of two flares.
The
emissions calculations determined
that NOx emissions from flares
could exceed the CEQA thresholds
and are potentially significant. The
emissions of other criteria pollutants
would be less than significant.
Implementation of Rule 13-5 would
likely result in a reduction in TAC
emissions from the control of the
NMHCs that are potentially in the
vent stream, or at worst result in no
increase in TAC emissions.
Therefore, TAC emissions and the
related health risks associated with
implementation of Rule 13-5 are
expected to be less than significant.

Mitigation Measures
Aesthetics
None required.

Air Quality
The
Air
District’s
Basic
Construction Mitigation Measures
are expected to be implemented.

Residual Impacts
Aesthetic impacts associated with
implementation of Rule 13-5 would
be less than significant.

Construction emissions of ROG,
CO, SO 2 , PM10, and PM2.5 would
be less than significant.
The
construction emissions of NOx may
remain significant.

Any new equipment may be
required to comply with BACT.
Compliance with the BACT
requirements
would
minimize
emissions from the source to the
maximum degree feasible

Operational emissions of ROG, CO,
SO 2 , PM10, and PM2.5 would be
less than significant.
The
operational emissions of NOx may
be significant.

None Required

Potential TAC emissions would be
less than significant.

54
Page 634 of 969

Regulation 13: Climate Pollutants, Rule 5: Industrial Hydrogen Plants

TABLE 1-1
Summary of Environmental Impacts, Mitigation Measures and Residual Impacts
Impact

Mitigation Measures

Residual Impacts

Greenhouse Gases

1-13

Implementation of Proposed Rule 135 by the Air District may result in a
minor increase in GHG emissions
associated with the pilot gas
foroperation of the flares (6,5246,528
MT/year). Implementation of Rule
13-5 is expected to result in an overall
emission
reduction
of
over
77,47779,255 CO 2 e MT/year (see
Table 3.3-9). Therefore, the GHG
emissions associated with the project
would be less than the significant
thresholds and less than significant.

None Required

Implementation of Rule 13-5 is
expected to result in a reduction in
GHG emissions providing a
beneficial impact.

Air quality impacts associated with
the implementation of Proposed Rule
13-5 are potentially significant for
NOx if both affected facilities install
a new flare. Given that the Bay Area
is not in attainment with the federal
and state ozone standard, and that
implementation of Proposed Rule 135 could result in significant air quality
impacts, cumulative air quality
impacts
are
also
potentially
significant.

Any new equipment may be
required to comply with Air
District BACT requirements.
Compliance with the BACT
requirements would minimize
emissions from the source to the
maximum degree feasible

Cumulative Air Quality
The use of a flare would be
expected to reduce NMHC by about
98 percent, leading to a beneficial
impact of reducing TAC emissions
The
cumulative
operational
emissions of NOx may be
potentially significant.
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3.3.5

EVALUATION OF GHG/CLIMATE CHANGE IMPACTS

The text in the following tables and sections of this chapter have been revised and incorporated
into the Final EIR to clarify and reflect corrections in the calculations of GHG emissions described
in Appendix B:
-

Table 3.3-7 Increases in Operational GHG Emission
Table 3.3-8 Predicted GHG Emission Reductions
Section 3.3.5.4 Summary of Operational Emission Impacts
Table 3.3-9 Net GHG Emissions Associated with Implementation of Rule 13-5

The revisions correct clerical errors that were made when transcribing GHG emissions from the
Draft EIR Appendix B to the summary tables and text, and reflect corrections made in the GHG
emission calculations. The methane emissions calculation associated with the vent gas combustion
was revised to be based to 98% control efficiency. Previously, the calculation was done using AP42 emission factor for light smoking petroleum flares. Staff has determined that using 98% control
efficiency rather than using AP-42 emission factor was consistent with the calculation method
used to estimate non-methane hydrocarbon emissions from uncombusted vent gas. None of these
modifications alter any conclusions reached in the Draft EIR, nor provide new information of
substantial importance relative to the draft document that would require recirculation of the Draft
EIR pursuant to CEQA Guidelines §15088.5.
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3.3.5.2

Potential GHG Impacts Associated with Operational Activities

The net effect of implementing Proposed Rule 13-5 is to reduce emissions of GHGs as well as
other organic compounds from hydrogen plants. The operation of flares and other combustion
sources has the potential to generate GHG emission impacts as part of the control process.
3.3.5.2.1

Potential Direct Impacts from Operations

Flares have been used to control TAC and ROG emissions from process upsets for many years by
combusting vented gas during emergency conditions. In order to combust the vent gas, the flare
must continually burn a pilot light, but it is not anticipated that supplemental natural gas will be
necessary when hydrogen gas is vented, due to the high heating value of hydrogen. The pilot light
uses natural gas, and therefore, will generate GHG emissions. However, the net effects of the
installation of a flare would decrease GHG emissions by controlling methane emissions, which is
a GHG.
The emissions for the pilot light are calculated using AP-42 emission factors for natural gas fired
external fired combustion. It is assumed that each flare will have two pilot lights, which consume
approximately 77 scf/hr of natural gas.
The emissions for the combustion of vent gas in the flares are calculated using AP-42 emission
factors for industrial flares. The vented gas is expected to be primarily hydrogen with up to four
percent methane, one percent non-methane hydrocarbons (NMHCs), and would contain no sulfur
compounds. The operational emissions from two flares are summarized in Table 3.2-7. Detailed
operational emission calculations are presented in Appendix B.
The operation of vapor recovery for control of the vent gas would require a similar amount of
fugitive components as a flare. Additionally, the captured vent gas would be combusted in an
existing on-site source. Overall, the operational emissions associated with a vapor recovery system
are expected to result in a reduction in emissions as it is expected to reduce vent gas emissions,
result in little fugitive emissions, and would not require new combustion sources (e.g., a new pilot
light). Therefore, the operational emissions from a vapor recovery system are expected to be less
than a flare.
The emissions associated with an Alternative Compliance Plan could vary but are expected to be
limited to additional piping, valves, and flanges to re-route vent gases, resulting in minimal
emissions and no increase in combustion emissions. An Alternative Compliance Plan would not
result in increased combustion and would not be expected to result in any increases in GHG
emissions.
Since, the operational emission of a vapor recovery system would be less than a flare or an
Alternative Compliance Plan, the operational emissions for a flare are presented as a worst-case
analysis.
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TABLE 3.3-7
Increases in Operational GHG Emission
CO 2 e (MT/year)

Emissions(1)

148

Pilot Gas Combustion (2 Flares)
Methane Combustion

6,3495,763

Hydrogen Combustion

2725
6,5245,922

Total Increase in GHG Emission
(1) See Appendix B for detailed emission calculations.

3.3.5.3

Potential GHG Emission Reduction Benefits

The implementation of Proposed Rule 13-5 will control methane emissions, regardless of whether
a flare, vapor recovery, or Alternative Compliance Plan is used, resulting in a reduction in GHG
emissions. Further, all systems are expected to capture and control the same amount of vent gas
as the facilities are prohibited from venting to atmosphere of any emissions containing total
organic compounds, as methane, in excess of 15 pounds per day and containing a concentration of
more than 300 parts per million on a dry basis or must control methane emissions by 90 percent.
The estimated emission benefits from implementation of Proposed Rule 13-5 are presented in
Table 3.2-8.
TABLE 3.3-8
Predicted GHG Emission Reductions
CO 2 e (MT/year)

Emissions(1)
Captured and Controlled Methane

84,06785,783

Total GHG Emission Reductions

77,54379,255

(1) See Appendix B for detailed emission calculations.

3.3.5.4

Summary of Operational Emission Impacts

Implementation of Proposed Rule 13-5 by may result in a minor increase in GHG emissions
associated with the pilot gas if flares are used for compliance with the rule. Implementation of
Rule 13-5 is expected to result in an overall emission reduction of over 79,25577,477 MT/year
MTCO 2 e (see Table 3.3-9). Therefore, the GHG emissions associated with the project would be
less than the significant thresholds and less than significant.
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TABLE 3.3-9
Net GHG Emissions Associated with Implementation of Rule 13-5
CO 2 e (MT)

Project GHG Emissions(1)
Potential GHG Emissions Increases
Amortized Construction

66

Pilot Gas Combustion (2 Flares)

148

Methane Combustion

6,3493,611

Hydrogen Combustion

2712
Potential GHG Emission Reductions

Captured and Controlled Methane

-84,06785,783

Total GHG Emission Reductions

-77,47779,254
10,000

Stationary Source GHG Significance Threshold

No

Significant?
(1) See Appendix B for detailed emission calculations.
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4.3

ENVIRONMENTAL IMPACTS OF PROJECT ALTERNATIVES

The text in the following sections of this chapter comparing the greenhouse gas emissions of the
project to Alternative 1, Alternative 2, and Alternative 3 have been revised and incorporated into
the Final EIR to reflect corrections in the calculations of GHG emissions described in Appendix
B:
-

4.3.1.3 Greenhouse Gas Emissions
4.3.2.3 Greenhouse Gas Emissions
4.3.3.3 Greenhouse Gas Emissions

None of these modifications alter any conclusions reached in the Draft EIR, nor provide new
information of substantial importance relative to the draft document that would require
recirculation of the Draft EIR pursuant to CEQA Guidelines §15088.5.
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4.3 ENVIRONMENTAL IMPACTS OF PROJECT ALTERNATIVES
4.3.1 ALTERNATIVE 1 – NO PROJECT ALTERNATIVE
4.3.1.1 Aesthetic Impacts
Under Alternative 1, Proposed Rule 13-5 would not be implemented. Therefore, no additional
emission control emission would be installed.
The aesthetic impacts associated with implementation of Rule 13-5 were determined to be less
than significant. Although compliance with Rule 13-5 may result in the installation of two new
flares, the flares would be installed in existing industrial areas, adjacent to existing hydrogen
plants. The addition of new flares is not expected to be discernable from the overall skyline of the
existing refineries from the bridge. In addition, the flames on the new or existing flares are not
expected to be noticeable during the day.
No significant adverse impacts to aesthetics are expected from new flares installed to comply with
Proposed Rule 13-5. It should be noted that the installation of gas recovery or other alternative
control systems is expected to occur at ground level and would not be visible outside of the
facilities and no aesthetic impacts would be expected due to installation of a gas recovery or
alternative control systems. Under Alternative 1, no new equipment would be installed and there
would be no increase in structures visible to the surrounding communities, so the aesthetic impact
would be less than significant.
4.3.1.2 Air Quality
Under Alternative 1, the Proposed Rule 13-5 would not be implemented. No construction
emissions would occur and no additional operational air quality impacts would occur.
The air quality impact analysis concluded that emissions associated with the construction of the
two new flares simultaneously may exceed the CEQA significance thresholds for NOx emissions
and would, therefore, be potentially significant. Construction emissions are temporary as
construction emissions would cease following completion of construction activities.
Air quality impacts associated with the Proposed Rule 13-5 were determined to be potentially
significant for NOx emissions associated with additional combustion activities. The potential
emission increase associated with the installation of flare systems to comply with Proposed Rule
13-5 would require the combustion of natural gas, refinery fuel gas, and/or the hydrogen plant vent
gas. The use of the flare systems could potentially result in an emission increase in NOx of 33.5
tons per year which exceeds the Air District’s CEQA threshold for NOx emissions of 10 tons per
year (see Table 3.2-12). However, compliance with Proposed Rule 13-5 would also be expected
to result in a reduction in NMHC emissions of an estimated 2 tons per year The use of a vapor
control system or an Alternative Compliance Plan are expected to require some fugitive
components (valves, flanges, and compressors), which will result in a minor increase in fugitive
NMHC emissions; however, the emission reductions associated with capturing total organic
vapors is expected to substantially exceed any emission increases, resulting in an overall reduction.
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Under the No Project Alternative there would not be any additional emission control equipment or
any increase in NOx emissions associated with emission control equipment (e.g., flares), however
there would also not be a decrease in total organic compounds.
4.3.1.3 Greenhouse Gas Emissions
Under Alternative 1, the Proposed Rule 13-5 would not be implemented. No construction
emissions would occur and no additional air pollution control equipment would be installed.
Implementation of Proposed Rule 13-5 would result in a minor increase in GHG emissions
associated with the pilot gas for the flares. These emission increases would be avoided if vapor
recovery systems are installed instead of flares, or if a facility implements an Alternative
Compliance Plan. Implementation of Rule 13-5 is expected to result in an overall emission
reduction of over 79,25577,477 MT/year MTCO 2 e (see Table 3.3-9). Therefore, the GHG
emissions associated with the project would be less than the significance thresholds and less than
significant. Under Alternative 1, there would be no direct reduction in GHG emissions.
It should be noted that under the current GHG cap-and-trade program developed by CARB, GHG
reductions or the purchases of emission credits are required for regulated stationary sources on an
annual basis. It is possible that existing hydrogen plants could choose to minimize GHG emissions
from vent gas for compliance with the GHG cap-and-trade program on their own. The timeframe
for when this would happen or the expected emissions reductions are unknown and would be
considered speculative. However, any GHG reductions that occur to comply with the cap-andtrade program are expected to occur at a slower timeline than would occur in response to Proposed
Rule 13-5.
4.3.2 ALTERNATIVE 2 – MORE STRINGENT CONTROL
4.3.2.1 Aesthetics
Under Alternative 2, the increased stringency of Proposed Rule 13-5 would be expected to require
the construction of a PSA unit to capture vent gas.
The aesthetic impacts associated with implementation of Rule 13-5 were determined to be less
than significant because new equipment (including flares) would be consistent with the existing
industrial environment and not expected to be noticeable in the existing industrial skyline. PSA
units would be approximately one-half the height of a new flare and would be less visible than
flares due to the decrease in height. The PSA units would be installed at existing industrial areas,
adjacent to existing hydrogen plants. The addition of new PSA units is not expected to be
discernable from the overall skyline of the existing hydrogen plants and refineries.
No significant adverse impacts to aesthetics are expected from the potential installation of PSA
units under Alternative 2.
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4.3.2. Air Quality
Under Alternative 2, the increased stringency of Proposed Rule 13-5 would be expected to require
the construction of a PSA unit to capture vent gas.
The air quality impact analysis concluded that emissions associated with the construction of the
two new flares simultaneously may exceed the CEQA significance thresholds for NOx emissions
and would, therefore, be potentially significant. The same is expected to be true for the
simultaneous construction of two PSA units. The construction of a PSA unit is expected to require
more construction equipment and more workers, so construction emissions are expected to remain
potentially significant. Construction emissions are temporary as construction emissions would
cease following completion of construction activities.
Operational air quality impacts associated with the Proposed Rule 13-5 were determined to be
potentially significant for NOx emissions due to additional combustion activities. The potential
emission increase associated with the installation of flare systems would require the combustion
of natural gas, refinery fuel gas, and/or the hydrogen plant vent gas.
In the PSA process, the hydrogen is recovered and purified at a pressure close to the feed pressure,
while adsorbed impurities are removed by lowering the pressure. The PSA tail-gas, which contains
the impurities, can then be sent back to the fuel system even without a tail-gas compressor. The
PSA process is not expected to require additional combustion sources so no increase in combustion
emissions would be expected. The PSA process would result in fugitive components (flanges,
valves, pumps, piping) but it would also control total organic emissions. Overall, the emissions of
criteria pollutants as well as TAC emissions are expected to be less than the CEQA thresholds, and
therefore, less than significant.
4.3.2.3 Greenhouse Gas Emissions
Under Alternative 2, the increased stringency of Proposed Rule 13-5 would be expected to require
the construction of a PSA unit to capture vent gas.
Implementation of Alternative 2 is not expected to require any new combustion equipment and is
expected to control total organic compound emissions from vent gas to less than 15 pounds per
day and a maximum of 300 parts per million on a dry basis. Because of the technology, it is likely
that the PSA unit would reduce total organic emissions even further.
Proposed Rule 13-5 would result in a minor increase in GHG emissions associated with the pilot
gas if flares were operated. The other compliance options are not expected to require additional
combustion sources or generate increases in GHG emissions. Implementation of Rule 13-5 is
expected to result in an overall emission reduction of over 77,47779,255 MT/year MTCO 2 e (see
Table 3.3-9) due to the control of vent gas. Construction of a PSA Unit is expected to require more
construction equipment and generate additional GHG emissions during construction activities as
compared to a flare or other compliance options, although construction activities will be temporary
and cease following the completion of construction. The operation of a PSA unit is expected to
be at least as effective as the standards in Proposed Rule 13-5, therefore, the GHG emissions
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reductions associated with the installation of PSA units are still expected to be over 77,47779,255
MT/year MTCO 2 e, providing beneficial GHG emission reductions.
4.3.3

ALTERNATIVE 3 – NO ALTERNATIVE COMPLIANCE PLAN

4.3.3.1 Aesthetic Impacts
Alternative 3 would revise Proposed Rule 13-5 to eliminate Section 13-5-303 which allows for
affected facilities to develop an Alternative Methane and GHG Compliance Plan to reduce
emissions of methane and other GHGs to a similar level to the emission standard provided in
Section 13-5-301. Therefore, the expected methods to comply with the proposed rule under
Alternative 3 would likely be through the use of flares or gas recovery systems.
The aesthetic impacts of Alternative 3 would be the same as Proposed Rule 13-5, as flares could
be installed for emission control. The EIR analyzed flares as a worst-case scenario for aesthetic
impacts, though compliance with Proposed Rule 13-5 by installing a gas recovery system or
implementing an Alternative Compliance Plan would have less aesthetic impacts that installation
of flares. As with the proposed project, the flares would be installed at existing industrial areas,
adjacent to existing hydrogen plants. The addition of new flares is not expected to be discernable
from the overall skyline of the existing refineries from the bridge. In addition, the flames on the
new or existing flares are not expected to be noticeable during the day. The use of vapor recovery
systems is not expected to be visible outside of the industrial facilities. Therefore, the aesthetic
impacts of Alternative 3, are essentially the same as the worst-case scenario analyzed for the
proposed project and are less than significant.
4.3.3.2 Air Quality
Alternative 3 would revise Proposed Rule 13-5 to eliminate Section 13-5-303 and the potential use
of an Alternative Compliance Plan. Therefore, the expected methods to comply with the proposed
rule under Alternative 3 would likely be through the use of flares or gas recovery systems.
The air quality impact analysis for the proposed project concluded that emissions associated with
the construction of the two new flares simultaneously – the worst-case scenario – may exceed the
CEQA significance thresholds for NOx emissions and would, therefore, be potentially significant.
The same is expected to be true under Alternative 3, as two flares may be constructed
simultaneously. Construction emissions are temporary as construction emissions would cease
following completion of construction activities. However, compliance with Proposed Rule 13-5
could be achieved by implementation of an Alternative Compliance Plan, which would eliminate
the potentially significant NOx emissions.
Air quality impacts associated with the Proposed Rule 13-5 were determined to be potentially
significant for NOx emissions associated with additional combustion activities associated with the
operation of two flares, which was analyzed as a worst-case scenario. However, affected facilities
could comply with Proposed Rule 13-5 by implementing an Alternative Compliance Plan, which
would avoid the operation of flares under the proposed project. The operation of two flares could
result in an emission increase in NOx of 33.5 tons per year which exceeds the Air District’s CEQA
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threshold for NOx emissions of 10 tons per year (see Table 3.2-12). The same air quality impacts
may occur under Alternative 3 as two flares may be installed for compliance purposes. If vapor
recovery systems are installed, this impact would not be expected to occur. Further, the use of
flares would also be expected to result in a reduction in NMHC emissions of an estimated 2 tons
per year providing a beneficial air quality impact, however Alternative 3 would be unlikely to
avoid the potential NOx impacts associated with implementation of an Alternative Compliance
Plan in Proposed Rule 13-5.
4.3.3.3 Greenhouse Gas Emissions
Alternative 3 would revise Proposed Rule 13-5 to eliminate Section 13-5-303 and the expected
methods to comply with the proposed rule under Alternative 3 would likely be through the use of
flares or gas recovery systems.
The GHG emissions under Alternative 3 are expected to be similar to the proposed project.
Proposed Rule 13-5 may result in a minor increase in GHG emissions associated with the pilot gas
for the flares. These GHG emissions increases would likely be avoided if vapor control systems
were installed. Implementation of Rule 13-5 is expected to result in an overall emission reduction
of over 77,47779,255 MT/year MTCO 2 e (see Table 3.3-9). Therefore, the GHG emissions
associated with the project would be less than the significant thresholds and less than significant.
Under Alternative 3, the GHG impacts are potentially the same as the proposed project.
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APPENDIX B
Appendix B has been revised and incorporated into the Final EIR to clarify and reflect
corrections in the calculations of GHG emissions. The Appendix B-2 tables for Methane
Combustion Emissions, Hydrogen Combustion Emissions, and Operational Emissions
Summary have been revised to clarify and correct methodologies and assumptions used in
the calculation of GHG emissions from these sources. Staff has determined that using 98%
control efficiency rather than using AP-42 emission factor was consistent with the
calculation method used to estimate non-methane hydrocarbon emissions from uncombusted
vent gas. None of these modifications alter any conclusions reached in the Draft EIR, nor
provide new information of substantial importance relative to the draft document that would
require recirculation of the Draft EIR pursuant to CEQA Guidelines §15088.5.
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Bay Area Air Quality Management District
Regulation 13, Rule 5
Air Quality Analysis
Flare Operational Emissions
Purge Pilot Gas Emissions
Assumptions
Diameter
24 Inches
Pilots*
2
Operating Time
8,760 Hours
77 scf/hr
Total Purge and/Pilot Gas Consumption
Purge Gas Consumption
11 scf/hr
Pilot Gas Consumption
66 scf/hr
Total Gas Consumption
1,349,040 scf/yr
Total Gas Consumption
1.35 mmscf/yr

Estimate from manufacturer.

*https://www.epa.gov/sites/production/files/2019-08/documents/flarescostmanualchapter7thedition_august2019vff.pdf; Table 1.3

One Flare
Two Flares
Emission
Emissions
Emissions
Emissions
Emissions
Factor
(tons/yr)
(lb/yr)
(tons/yr)
Pollutant
(lb/mmscf) (lb/yr)
ROG
5.5
7.4
0.0
14.8
0.0
CO
84.0
113.3
0.1
226.6
0.1
NOx
100.0
134.9
0.1
269.8
0.1
SOX
0.6
0.8
0.0
1.6
0.0
PM10
7.6
10.3
0.0
20.5
0.0
PM2.5
7.6
10.3
0.0
20.5
0.0
CO2
120,000.0
161,884.8
73.4
323,769.6
146.9
N2O
2.2
3.0
0.0
5.9
0.0
CH4
2.3
3.1
0.0
6.2
0.0
CO2e
120,734
162,874.7
73.9
325,749.5
147.8
AP-42 Table 1.4-1 for external fired natural gas combustion.
GHG emissions reported in metric tons.
Non-Methane Hydrocarbon Destruction
Assumptions
Controlled Gas - Flare 1
Controlled Gas - Flare 2
NMHC Compostions
Controlled NMHC - Flare 1
Controlled NMHC - Flare 2

3.2 mmscf/day
4.9 mmscf/day
1 percent
0.0032 mmscf/day
0.049 mmscf/day

Flare 1
Flare 2
Total
Emissions
Emissions
Emissions
Emissions
Emissions
Emissions
Control
Pollutant
(lb/yr)
(tons/yr)
(lb/yr)
(tons/yr)
(lb/yr)
(tons/yr)
ROG
0.98
1.67E+03
8.34E-01
2.52E+03
1.26E+00
4.19E+03
2.09E+00
NMHC mass taken as natural gas (20 lb/lb-mol @ 379.3 scf/lb-mol).
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Bay Area Air Quality Management District
Regulation 13, Rule 5
Air Quality Analysis
Flare Operational Emissions
Methane Combustion Emissions
Assumptions
Heating Value of Methane
Controlled Gas - Flare 1
Controlled Gas - Flare 2
Methane compositions
Controlled Methane - Flare 1
Controlled Methane - Flare 2

Pollutant
ROG
CO
NOx
SOX
PM10
PM2.5
CO2
N2O
CH4

1011 btu/scf
3.2 mmscf/day
4.9 mmscf/day
4 percent
0.13 mmscf/day
0.19 mmscf/day

Flare 1
Flare 2
Total
Emission
Emissions
Emissions
Emissions
Emissions
Emissions
Emissions
Factor
(tons/yr)
(lb/yr)
(tons/yr)
(lb/yr)
(tons/yr)
(lb/mmbtu) (lb/yr)
0.0
0
0.0
0.0
0.0
0.0
0.0
0.3
14,765
7.4
22,301.0
11.2
37,065.5
18.5
0.1
3,239
1.6
4,891.8
2.4
8,130.5
4.1
0.0
0
0.0
0.0
0.0
0.0
0.0
0.0
1,286
0.6
1,942.3
1.0
3,228.3
1.6
0.0
1,286
0.6
1,942.3
1.0
3,228.3
1.6
117.0
5,572,285
2,527.6 8,416,645.0
3,817.8 13,988,929.7
6,345.3
0.0
11
0.0
15.9
0.0
26.4
0.0
0.93
44,313
20.1
66,932.3
30.4
111,245.1
50.5
0.0
105
0.0
158.6
0.1
263.6
0.1

CO2e
148.7
117.1

7,082,052
5,578,985

3,212.4 10,697,068.9
2,530.6 8,426,765.2

4,852.2 17,779,120.5
3,822.4 14,005,750.1

8,064.6
6,353.0

Criteria pollutant emissions based on AP-42 emissions factors for light smoking petroleum flares.
https://www3.epa.gov/ttn/chief/efpac/protocol/Protocol%20Report%202015.pdf
Methane is not a VOC, and no VOC formation is expected.
No sulfurous compounds are expected to be present in the vent gas.
GHG emission factors are from Subpart C Table C-1 and C-2 for natural gas (kg/mmbtu) except for methane. Methane emission factor was
derived assuming 2% of methane in the vent gas are emitted to the atmosphere which is not generated from the flare combustion
process.
GHG emissions reported in metric tons.
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13, Rule 5
Air Quality Analysis
Operational Emission Summary
ROG

CO

NOx

SOX

PM10

PM2.5

CO2e (MT)

Emissions from Control Equipment
Average Daily Emissions (lb)

0.0

102.2

193.1

0.0

8.9

8.9

18

Annual Emissions (tons)

0.0

18.6

35.2

0.0

1.6

1.6

6,524

Emission Reductions from Controlled Methane
Annual Baseline Emissions (tons)
Average Daily Emissions Reduction assuming 98%
Control (lb)
Annual Emissions Reduction assuming 98% Control
(tons)

0.0

0.0

0.0

0.0

0.0

0.0

85,783

0.0

0.0

0.0

0.0

0.0

0.0

230

0.0

0.0

0.0

0.0

0.0

0.0

84,067

ROG Emission Reductions from Controlled NMHC
Average Daily Emissions Reduction assuming 98%
Control (lb)
11.5
0.0
0.0
0.0
Annual Emissions Reduction assuming 98% Control
(tons)
2.1
0.0
0.0
0.0

0.0

0.0

0.0

0.0

0.0

0.0

Net Emissions
Average Daily Emissions (lb)

-11.4

Annual Emissions (tons)
-2.1
Assumes 4% of the flared gas is methane for 0.32 mmscf/day.
Assumes 1% of the flared gas is natural gas for 0.081 mmscf/day.
Assumes 95% of the flared gas is hydrogen for 7.7 mmscf/day.

ROG

Average Daily Emissions (lb)
Annual Emissions (tons)
Average Daily Emissions (lb)
Annual Emissions (tons)
Average Daily Emissions (lb)
Annual Emissions (tons)
Average Daily Emissions (lb)
Annual Emissions (tons)
BAAQMD CEQA Thresholds
Significant?

102.2

193.1

0.0

8.9

8.9

-212.4

18.6

35.2

0.0

1.6

1.6

-77,543

CO
NOx
SOX
Emissions from Control Equipment
0.0
102.2
193.1
0.0
0.0
18.6
35.2
0.0
Emission Reductions from Controlled Methane
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
ROG Emission Reductions from Controlled NMHC
11.5
0.0
0.0
0.0
2.1
0.0
0.0
0.0
Net Emissions
-11.4
102.2
193.1
0.0
-2.1
18.6
35.2
0.0
10.0
NE
10.0
NE
No
NA
Yes
NA

B-

PM10

No

PM2.5

CO2e (MT)

8.9
1.6

8.9
1.6

17.9
6527.9

0.0
0.0

0.0
0.0

235.0
85782.8

0.0
0.0

0.0
0.0

0.0
0.0

8.9
1.6
15.0

8.9
1.6
10.0

-205.5
-79254.8
10000.0
No

No
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1.0

INTRODUCTION AND EXECUTIVE SUMMARY

1.1

INTRODUCTION

The Bay Area Air Quality Management District (BAAQMD or Air District) is currently proposing
new Regulation 13: Climate Pollutants, Rule 5: Industrial Hydrogen Plants (Rule 13-5). The
primary standard of proposed Rule 13-5 would limit vented emissions of total organic compounds
(methane and other hydrocarbons) from hydrogen production and hydrogen carrying systems. Air
District regulations currently exclude methane from the definition of “organic compounds,” but
“total organic compounds” as proposed in Rule 13-5 are defined to include organic compounds
and methane. Proposed Rule 13-5 includes an alternative compliance standard that would limit
emissions of methane and other greenhouse gases (GHGs).
The Air District has a policy goal of reducing Bay Area GHG emissions to 40 percent below 1990
levels by 2030, and 80 percent below 1990 levels by 2050. Methane is a potent and short-lived
climate pollutant; its global warming potential is 86 times greater than that of carbon dioxide, when
compared on a 20-year time horizon and 34 times that of carbon dioxide on a 100-year time
horizon. 1 The sources of methane emissions include stationary sources such as landfills,
wastewater treatment facilities, refineries, natural gas production and distribution systems; mobile
sources such as cars and trucks; and natural sources such as wetlands. Given the importance of
controlling methane, the Air District developed a comprehensive Basin-wide Methane Strategy as
part of its 2017 Clean Air Plan (BAAQMD, 2017). The Methane Strategy is an agency-wide effort
to better quantify and reduce the region’s methane emissions. Proposed Rule 13-5 is one of the
first rules being developed as part of this Strategy.
Proposed Rule 13-5 is being developed because hydrogen plants can be large sources of methane
emissions. The intent of Proposed Rule 13-5 is to minimize both methane (a GHG) and other
organic compound emissions (defined as “total organic compounds” emissions) normally emitted
from atmospheric vents at hydrogen plants during normal operating conditions, startups,
shutdowns, malfunctions, upsets, and emergencies. The reduction in total organic compound
emissions would be achieved by providing hydrogen system operators the flexibility to use any
gas control technology that is appropriate for minimizing total organic compound emissions in
accordance with the requirements in Proposed Rule 13-5, or to develop an Alternative Compliance
Plan that would achieve similar GHG emission reductions. Typically, hydrogen plant operations
either capture and reuse hydrogen gases containing methane and other constituents, including
organic compounds, for incorporation into refinery fuel gas systems or they use flares to burn the
mixture of hydrogen gas, methane, and other constituents. Capturing hydrogen and other gases
and reusing them in the refinery system could control total organic compound emissions up to
nearly 100 percent.
The Air District is also proposing accompanying amendments to Regulation 8: Organic
Compounds, Rule 2: Miscellaneous Operations (Rule 8-2) to clarify that sources subject to the
atmospheric vent emission standard of Rule 13-5 are exempt from Rule 8-2. This is because the
1

Myhre, G et al. 2013: Anthropogenic and Natural Radiative Forcing (and Supplemental Material); Climate Change
2013: The Physical Science Basis; Intergovernmental Panel on Climate Change Fifth Assessment report.
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vent emissions standard contained in Proposed Rule 13-5 is more stringent than the general
emission standard contained in Rule 8-2, which only regulates non-methane organic compounds.
The changes to Rule 8-2 are proposed and intended to only be adopted if the new Rule 13-5 is
adopted. Facilities complying with Rule 13-5 through the alternative compliance option would
remain subject to Rule 8-2 because this option applies to only methane.
The Air District is also proposing amendments to Rule 8-2 to allow for alternative test methods
to ensure that facilities that process non-petroleum products utilize the appropriate test methods
for the materials that are being processed. This additional amendment to Rule 8-2 is being made
at this time to be consistent with other recently amended rules and is unrelated to Proposed Rule
13-5.
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1.2

CALIFORNIA ENVIRONMENTAL QUALITY ACT

The California Environmental Quality Act (CEQA), Public Resources Code Section 21000 et seq.,
requires that the potential environmental impacts of proposed projects be evaluated and that
feasible methods to reduce or avoid identified significant adverse environmental impacts of these
projects be identified. To fulfill the purpose and intent of CEQA, the Air District has prepared this
Environmental Impact Report (EIR) under the requirements of CEQA Guidelines §15187 to
address the potential environmental impacts associated with implementation of Proposed Rule 135 and proposed amendments to Rule 8-2. Prior to making a decision on the adoption of the
proposed rule, the Air District Governing Board must review and certify the EIR as providing
adequate information on the potential adverse environmental impacts of implementing the
Proposed Rule 13-5.
1.2.1

NOTICE OF PREPARATION/INITIAL STUDY

A Notice of Preparation and Initial Study (NOP/IS) for the Draft EIR for the Proposed Regulation
13: Climate Pollutants, Rule 5: Industrial Hydrogen Plants was distributed to responsible agencies
and interested parties for a 30-day review on July 1, 2021. A notice of the availability of this
document was distributed to other agencies and organizations and was placed on the Air District’s
web site, submitted to the California State Clearinghouse, and was also published in newspapers
throughout the area of the Air District’s jurisdiction. A public scoping meeting was held on July
27, 2021. Four public comment letters were submitted on the NOP/IS to the Air District.
The NOP/IS identified the following environmental resources as being potentially significant,
requiring further analysis in the EIR: aesthetics, air quality, and GHG emissions. The following
environmental resources were considered to be less than significant in the NOP/IS: agriculture
and forestry resources, biological resources, cultural resources, energy, geology/soils, hazards and
hazardous materials, land use and planning, mineral resources, noise, population and housing,
public services, recreation, transportation, tribal cultural resources, utilities and services systems,
and wildfire (see Section 3.4 and Appendix A).
1.2.2

TYPE OF EIR

In accordance with §15121(a) of the State CEQA Guidelines (California Administrative Code,
Title 14, Division 6, Chapter 3), the purpose of an EIR is to serve as an informational document
that: “will inform public agency decision-makers and the public generally of the significant
environmental effects of a project, identify possible ways to minimize the significant effects, and
describe reasonable alternatives to the project.” The EIR is an informational document for use by
decision-makers, public agencies, and the general public. The proposed project requires
discretionary approval and, therefore, it is subject to the requirements of CEQA (Public Resources
Code, §21000 et seq.).
The focus of this EIR is to address the environmental impacts of the implementation of Proposed
Rule 13-5 as identified in the NOP and Initial Study (included as Appendix A of this EIR). The
degree of specificity required in an EIR corresponds to the degree of specificity involved in the
1-3
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underlying activity described in the EIR (CEQA Guidelines §15146). The Proposed Rule 13-5
would apply to hydrogen plants within the Bay Areas.
1.2.3

INTENDED USES OF THIS DOCUMENT

In general, a CEQA document is an informational document that informs a public agency’s
decision-makers, and the public generally, of potentially significant adverse environmental effects
of a project, identifies possible ways to avoid or minimize the significant effects, and describes
reasonable alternatives to the project (CEQA Guidelines §15121). A public agency’s decisionmakers must consider the information in a CEQA document prior to making a decision on the
project. Accordingly, this EIR is intended to: (a) provide the Air District’s Board of Directors and
the public with information on the environmental effects of the proposed project; and (b) be used
as a tool by the Air District’s Board to facilitate decision making on the proposed project.
Additionally, CEQA Guidelines §15124(d)(1) requires a public agency to identify the following
specific types of intended uses of a CEQA document:
1.

A list of the agencies that are expected to use the EIR in their decision-making;

2.

A list of permits and other approvals required to implement the project; and

3.

A list of related environmental review and consultation requirements required by federal,
state, or local laws, regulations, or policies.

There are no federal, state, or local permits required to adopt Proposed Rule 13-5 or the proposed
amendments to Rule 8-2. Local public agencies, such as cities, and counties could be expected to
utilize this EIR if local approval is required for facility modifications due to the implementation
of emission control technologies (e.g., new flare equipment) at affected hydrogen plants, pursuant
to CEQA Guidelines §15152. However, implementation of the proposed project is limited to
implementation of air pollution control equipment and measures.
1.2.4

AREAS OF POTENTIAL CONTROVERSY

In accordance with CEQA Guidelines §15123(b)(2), the areas of controversy known to the lead
agency including issues raised by agencies and the public shall be identified in the EIR. As noted
above, four comment letters were received on the NOP/IS. Issues and concerns raised in the
comment letters included: (1) potential visual impacts to public views from freeways; (2) potential
impacts on biological resources; (3) potential air quality impacts from construction activities; (4)
potential air quality impacts associated with installation of flares; (5) impacts associated with
project alternatives; and (6) a recommendation to consult with Native American tribes.
The visual impacts on aesthetics associated with flares are addressed in the EIR (see Section 3.1).
The potential impacts on biological resources are addressed further in the EIR (see Section
3.4.3.2). The potential air quality impacts associated with construction activities and the use of
additional natural gas are addressed in Section 3.2 and Appendix B of the EIR. The alternatives
to the proposed project are addressed in Section 4.0 of the EIR. Finally, all construction activities
are expected to occur within the existing industrial areas adjacent to existing hydrogen plants,
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which have been graded and constructed, so that impacts to cultural or tribal cultural resources are
not expected (see Section 3.4.2.15 for further details). Further, no Native American tribes have
requested consultation under AB52. Nonetheless, individual projects will need to be examined on
a project-specific basis, when the precise location and compliance methods are known, and
additional consultation with tribes may be required.

1.3

EXECUTIVE SUMMARY: CHAPTER 2 – PROJECT DESCRIPTION

The requirements in Proposed Rule 13-5 would apply to industrial hydrogen plants, including
third-party operators that produce hydrogen. Proposed Rule 13-5 offers two standards for
compliance. First, Proposed Rule 13-5 would prohibit the owner or operator of hydrogen plants
from venting to atmosphere any emissions containing total organic compounds, as methane, in
excess of 15 pounds per day and containing a concentration of more than 300 parts per million by
volume. Monitoring is required to demonstrate compliance with this requirement (Section 13-5301). In addition, the rule would prohibit diluting atmospheric vent emissions or the comingling
of two or more atmospheric vents to reduce the total organic compound concentration to comply
with the rule (Section 13-5-302).
Proposed Rule 13-5 would require hydrogen plant owners and operators to notify the Air District
when emissions exceed the limits of the rule. It would also require hydrogen plant owners and
operators to monitor total organic compound emissions, and it would include specific monitoring
requirements for emissions at atmospheric vents, deaerator vents, carbon dioxide scrubbing vents,
and pressure swing adsorption vents. Hydrogen plant owners and operators would need to maintain
records of emissions monitoring information. Proposed Rule 13-5 states the acceptable methods
for monitoring and compliance determinations.
Second, Proposed Rule 13-5 (Section 13-5-303) would provide an Alternative Methane and GHG
Emissions Plan Option to reduce emissions of methane and other GHGs to a similar level to the
emission standard provided in Section 13-5-301. Section 13-5-303 details the steps to submittal
and approval of the plan including establishment of an inventory of emissions and reductions as
part of the plan. If the owner or operator opts to comply with the alternative standard in Section
13-5-303, the facility would be required to reduce baseline methane emissions by 90 percent and
would still be subject to the emissions limits in Rule 8-2 with respect to non-methane organic
compounds.
Hydrogen plants at two refineries are expected to need additional control technology to comply
with Proposed Rule 13-5, the Valero Refinery in Benicia and the hydrogen plants that provide
hydrogen to the PBF Refinery in Martinez. Compliance options could include installing flare
technology to control total organic compound emissions; installing a gas recovery system; or
implementing an Alternative Compliance Plan. The impacts associated with an Alternative
Compliance Plan may vary but would be expected to include the addition of compressors,
monitoring equipment, piping, valves, and flanges and similar equipment to reroute gas streams
within the facility.
Proposed amendments to Rule 8-2 would exempt sources subject to the atmospheric vent emission
standard of Rule 13-5 from Rule 8-2. This is because the vent emissions standard contained in
1-5
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Proposed Rule 13-5 is more stringent than the general emission standard contained in Rule 8-2,
which only regulates non-methane organic compounds. The changes to Rule 8-2 are proposed and
intended to only be adopted if the new Rule 13-5 is adopted. These amendments would have no
adverse environmental impacts, as they simply apply the more stringent standard of Proposed Rule
13-5 to industrial hydrogen plants
Proposed amendments to Rule 8-2 would allow for alternative test methods to ensure that facilities
that process non-petroleum products utilize the appropriate test methods for the materials that are
being processed. This additional amendment to Rule 8-2 is being made at this time to be consistent
with other recently amended rules and is unrelated to Proposed Rule 13-5. This proposed
amendment would also have no adverse environmental impacts as it simply allows for the approval
of alternative test methods.
1.3.1

PROJECT OBJECTIVES

The objectives of Proposed Rule 13-5 and the accompanying proposed amendments to Rule 8-2
are to:
x
x
x

1.4

Reduce emissions of GHGs, as well as other organic compounds, associated with operation
of industrial hydrogen plants.
Assist the Air District in meeting its policy goal of reducing Bay Area GHG emissions to
40 percent below 1990 levels by 2030.
Obtain additional data on total organic compound emissions from deaerators and carbon
dioxide scrubber vent controls at industrial hydrogen plants.

EXECUTIVE SUMMARY: CHAPTER 3 – ENVIRONMENTAL
SETTING, IMPACTS AND MITIGATION MEASURES

Chapter 3 of the Draft Final EIR describes the existing environmental setting in the Bay Area,
analyzes the potential environmental impacts of implementing Rule 13-5 and recommends
mitigation measures (when significant environmental impacts have been identified). Chapter 3
provides this analysis for each of the environmental areas identified in the Initial Study as having
potentially significant impacts (see Appendix A), including: (1) Aesthetics; (2) Air Quality; and
(3) Greenhouse Gases. Included for each impact category is a discussion of the environmental
setting, significance criteria, whether the proposed project will result in any significant impacts
(either individually or cumulatively in conjunction with other projects), and feasible projectspecific mitigation (if necessary and available).
1.4.2

AESTHETICS

1.4.2.1 Aesthetics Setting
Important views of natural features in the Bay Area include the San Francisco Bay and Pacific
Ocean, Mount Tamalpais, Mount Diablo, and other peaks and inland valleys of the Coast Range.
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Cityscape views offered by buildings and distinctive Bay Area bridges, especially the Golden Gate
and Bay Bridges and the San Francisco skyline, are also important built visual resources to the
region (ABAG, 2017).
Proposed Rule 13-5 is expected to affect hydrogen plants at two refineries in the Bay Area – one
in Contra Costa County (PBF Martinez Refinery), and one in Solano County (Valero Benicia
Refinery) – may require the installation of new flare systems. These refineries and their associated
hydrogen plants are situated across the Carquinez Strait within two miles from one another. The
Carquinez Strait forms a visually distinct, relatively narrow channel that connects San Pablo Bay
to Suisun Bay. The approximately six-mile strait lies between two major bridges: the Carquinez
Bridge, from Crockett to Vallejo; and the Benicia-Martinez Bridge, from Benicia to Martinez. The
Carquinez Strait and Suisun Bay are characterized by a visual mix of industrial uses, small towns,
and open areas of undeveloped land.
The PBF Martinez Refinery and associated hydrogen plants is located in a heavy industrial area,
which allows for the manufacturing and processing of petroleum chemicals, fertilizers, gas, as well
as numerous other industrial and manufacturing uses. The PBF Refinery is bordered to the north
by heavy industrial land use and the Carquinez Strait water way. To the east of the PBF Martinez
Refinery are Interstate 680 (I-680), public lands, and wetland areas that are designated as open
space. Along the southern border of the PBF Refinery is land designated as commercial, multiple
family residential (light), and single family residential (heavy). The area west of the PBF Refinery
is similar in mix to the land use along the southern area; however, the central Martinez downtown
area is located directly west of the Refinery.
The Valero Benicia Refinery (including the hydrogen plant) is located along the northern edge of
the Suisun Bay below a low range of coastal hills. The Refinery occupies approximately 330 acres
of the 880-acre Valero Benicia property; the remaining portion of which is undeveloped. The
Refinery is designated as General Industrial by the City of Benicia General Plan and Zoning
Ordinance.
1.4.1.2 Aesthetics Impacts
The addition of flares at the facilities may add visible structures to the skyline at each facility. For
purposes of evaluating aesthetic impacts, elevated flares are assumed to be used for compliance
with Proposed Rule 13-5. Figures 3.1-3 and 3.1-4 show renderings of the PBF Martinez Refinery
and the Valero Benicia Refinery, respectively, that include an additional flare at each refinery.
The exact location of the new flare at each facility may vary and will be determined during the
engineering design process.
As shown in Figures 3.1-3 and 3.1-4, the addition of a flare would not change the visual character
of the area at either the PBF Martinez or Valero Benicia Refinery, respectively. Multiple structures
at the refineries are similar in height and width as potential new flares. As shown in Figures 3.13 and 3.1-4, the new flares are not expected to be discernable from the overall skyline of the
existing refineries from the bridge. In addition, the flames on the flares are not expected to be
noticeable during the day.
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The aesthetic impacts associated with the installation of a new flare are expected to be the worstcase aesthetic impacts under Proposed Rule 13-5. No significant adverse impacts to aesthetics are
expected from new flares that may be installed to comply with Proposed Rule 13-5 because of the
industrial nature of the facilities. It should be noted that the installation of gas recovery systems
is expected to occur at ground level and would not be visible outside of the refineries and no
aesthetic impacts would be expected due to installation of a gas recovery system. Control
technology associated with an Alternative Compliance Plan may include additional compressors,
monitoring equipment, piping, valves, and flanges and similar equipment to reroute gas streams
within the facility. This type of equipment that may be installed under an Alternative Compliance
Plan is low in profile and generally at ground level, therefore, is not expected to be visible outside
of the facility.
The aesthetic impacts associated with the installation of a new flare are expected to be the worstcase impacts under Proposed Rule 13-5. Based on the above analysis, no significant adverse
impacts to aesthetics are expected from the compliance options that include installing flare
technology to control total organic compound emissions; installing a gas recovery system; or
implementing an Alternative Compliance Plan to comply with Proposed Rule 13-5.
1.4.2
1.4.2.1

AIR QUALITY
Air Quality Setting

It is the responsibility of the Air District to ensure that state and federal ambient air quality
standards (AAQS) are achieved and maintained in its geographical jurisdiction. Health-based air
quality standards have been established by California and the federal government for the following
criteria air pollutants: ozone (O 3 ), carbon monoxide (CO), nitrogen dioxide (NO 2 ), particulate
matter (PM 10 and PM 2.5 ), sulfur dioxide (SO 2 ), and lead. These standards were established to
protect sensitive receptors with a margin of safety from adverse health impacts due to exposure to
air pollution. California has also established standards for sulfate, visibility, hydrogen sulfide, and
vinyl chloride.
Air quality conditions in the San Francisco Bay Area have improved since the Air District was
created in 1955. The long-term trend of ambient concentrations of air pollutants and the number
of days on which the region exceeds AAQS have generally declined, although some year-to-year
variability primarily due to meteorology, causes some short-term increases in the number of
exceedance days. The Air District is in attainment of the State AAQS for CO, NO 2 , and SO 2 .
However, the Air District does not comply with the State 24-hour PM 10 standard, annual PM 10
standard, and annual PM 2.5 standard. The Air District is unclassifiable/attainment for the federal
CO, NO 2 , SO 2 , lead (Pb), and PM 10 standards. A designation of unclassifiable/ attainment means
that the United States Environmental Protection Agency (U.S. EPA) has determined to have
sufficient evidence to find the area either is attaining or is likely attaining the NAAQS.
In 2019, no monitoring stations measured an exceedance of any of State or federal AAQS for CO,
NO 2 , and SO 2 . All monitoring stations were in compliance with the federal PM 10 standards. The
State 24-hour PM 10 standard was exceeded on five days in 2019, at the San Jose and Bethel Island
monitoring stations.
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The Bay Area is designated as a non-attainment area for the federal and State eight-hour ozone
standard and the federal 24-hour PM 2.5 standard. The State and federal eight-hour ozone standards
were exceeded on nine days in 2019 at one site or more in the Air District; most frequently in the
Eastern District (Livermore, Concord, Bethel Island, and San Ramon) (see Table 3.2-2). The
federal 24-hour PM 2.5 standard was exceeded at one or more Bay Area station on one day in 2019,
most frequently in San Pablo.
1.4.2.2

Air Quality Impacts

To calculate the potential construction emissions associated with the construction of a new flare,
it was assumed that construction activities would take about 9 months and would require 50
workers per day. The construction of vapor recovery of the vent gas would require similar amount
of piping as a flare and would also require a compressor, which would result in equal to or less
intensive construction activities than the installation of a complete flare system. Construction
activities associated with an Alternative Compliance Plan are expected to be much less than the
installation of a flare or vapor control system as less equipment would be installed Therefore, only
the detailed emissions associated with the construction of the flare is presented as a worst-case
analysis of air quality impacts associated with construction activities.
Based on the construction emission estimates (see Table 3.2-11 and Appendix B), it was concluded
that construction emissions associated with the construction of the new flares would potentially
exceed the CEQA significance thresholds for oxides of nitrogen (NOx) and would, therefore, be
considered potentially significant. Construction emissions are temporary as construction
emissions would cease following completion of construction activities.
Flares have been used to control toxic air contaminant (TAC) and reactive organic gas (ROG)
emissions from process upsets for many years by combusting vented gas during emergency
conditions. In order to combust the vent gas, the flare must continually burn a pilot light that uses
natural gas. The emissions for the pilot light are calculated using AP-42 emission factors for
natural gas for industrial flares. The vented gas is expected to be primarily hydrogen with up to
four percent methane, one percent non-methane hydrocarbons (NMHCs), and contains no sulfur
compounds. Supplemental natural gas is not anticipated based on to the heating value of hydrogen.
The analysis assumes that, under worst-case assumptions, two flares would be installed under
Proposed Rule 13-5. The emissions calculations determined that NOx emissions from flares could
exceed the CEQA thresholds and are potentially significant. The emissions of other criteria
pollutants would be below CEQA thresholds and less than significant.
Overall, the operational emissions associated with a vapor recovery system are expected to result
in a reduction in emissions as it is expected to reduce vent gas emissions, result in little fugitive
emissions, and may not require new combustion sources (e.g., a new pilot light). Therefore, the
operational emissions from a vapor recovery system are expected to be less than a flare. The
emissions associated with an Alternative Compliance Plan could vary but are expected to be
limited to additional compressors, monitoring equipment, piping, valves, and flanges to re-route
vent gases, resulting in minimal emissions (i.e., no increase in combustion emissions). Therefore,
an Alternative Compliance Plan would not be expected to result in an increase in NOx emissions.
1-9
Page 666 of 969

CHAPTER 1: INTRODUCTION AND EXECUTIVE SUMMARY

Thus, operational emissions associated with installation and use of two flares represents a worstcase analysis of emissions associated with implementation of Rule 13-5.
Detailed information regarding TAC emissions in the vent gas is currently not available. However,
a reduction in TAC emissions would be expected from the destruction of the NMHCs that are
potentially in the vent stream. The goal of the Proposed Rule 13-5 is to reduce emissions of
methane and NMHCs. The use of a flare would be expected to reduce NMHCs by about 98
percent, which would include TAC emissions. The operation of vapor recovery for rule
compliance would result in the combustion of captured vent gas in an existing on-site source.
Therefore, the installation of a flare or vapor recovery to comply with the proposed rule would be
expected to reduce TAC emissions generated, as well as the potential exposure to those TAC
emissions, reducing the overall potential health risk associated with exposure to TAC emissions.
The emissions associated with an Alternative Compliance Plan could vary but are expected to be
limited to additional compressors, monitoring equipment, piping, valves, and flanges to re-route
vent gases, resulting in minimal emissions and no increase in combustion emissions. An
Alternative Compliance Plan would not result in increased combustion and would not be expected
to result in any increases in TAC emissions. Therefore, TAC emissions associated with the
proposed project are expected to be less than significant.
1.4.2.3

Air Quality Mitigation Measures

Air quality impacts associated with the implementation of Proposed Rule 13-5 are expected to be
potentially significant for NOx during construction activities. The Air Districts Basic Construction
Mitigation Measures are expected to be implemented (BAAQMD, 2017a).
While the Proposed Rule 13-5 would reduce emissions of NMHC, air quality impacts associated
with the implementation of Proposed Rule 13-5 are potentially significant for NOx from the
operation of two new flares and feasible mitigation measures are required. Any new equipment
may be required to comply with the Best Available Control Technology (BACT) requirements of
Air District Rule 2, Regulation 2. BACT includes the most effective emission control device or
technique that has been successfully utilized for the type of equipment comprising the source. In
addition, offsets may be required. Compliance with the BACT and offset requirements would
minimize emissions from the source. However, BACT requirements do not apply to emissions of
secondary pollutants that are the direct result of the use of an abatement device or emission
reduction technique implemented for the control of another pollutant. No additional feasible
mitigation measures are available.
1.4.3
1.4.3.1

GREENHOUSE GASES
Greenhouse Gas Setting

There are dozens of GHGs, but a subset of six of these gases has been identified by the Kyoto
Protocol (plus carbon black) as the primary agents of climate change: Carbon Dioxide (CO 2 );
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Methane; Nitrous oxide (N 2 O); Hydrofluorocarbons (HFCs), perfluorocarbons (PFCs), and sulfur
hexafluoride (SF 6 ); and black carbon
In 2020, total GHG emissions in the State of California were an estimated 4255 million metric
tons of CO 2 equivalent (MMTCO 2 e), a decrease of 6 MMTCO 2 e below the 2020 GHG limit of
431 MMTCO 2 e. GHG emissions from transportation account for about 40 percent of the total
GHG emissions in the State, followed by energy industries (e.g., electric plants) with 15 percent
of the total, and industrial activities with 21 percent. Emissions from other sections (e.g.,
commercial and residential, agricultural, and recycling and waste) have remained relatively
constant in recent years (CARB, 2020).
Between 2015 and 2019, Contra Costa County had 28 and Solano County had two stationary
source facilities that were required to report emissions to the California Air Resources Board
(CARB) (one of which was the Valero Refining Company in Benicia). The largest stationary
sources of GHG emissions in Contra Costa and Solano Counties include the Valero Benicia and
PBF Martinez Refineries.
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1.4.3.2 Greenhouse Gas Impacts
The estimated GHG construction emission increases associated with Proposed Rule 13-5 are 1,965
metric tons or 66 metric tons (MT) per year amortized over 30 years. Construction emissions are
temporary as construction emissions would cease following completion of construction activities.
The potential GHG emissions for the pilot light associated with the operation of new flares are
calculated using AP-42 emission factors for natural gas fired external fired combustion. It is
assumed that each flare will have two pilot lights, which consume approximately 77 standard cubic
feet per hour of natural gas.
The emissions for the combustion of vent gas in the flares are calculated using AP-42 emission
factors for industrial flares. The vented gas is expected to be primarily hydrogen with up to four
percent methane, one percent NMHCs, and would contain no sulfur compounds. The operational
emissions from two flares are summarized in Table 3.2-7. Detailed operational emission
calculations are presented in Appendix B.
The operation of vapor recovery for control of the vent gas would require similar amount of
fugitive components as a flare. Additionally, the captured vent gas could be combusted in an
existing on-site source. Overall, the operational emissions associated with a vapor recovery system
are expected to result in a reduction in emissions as it is expected to reduce vent gas emissions,
result in little fugitive emissions, and would not require new combustion sources (e.g., a new pilot
light). Therefore, the operational emissions from a vapor recovery system are expected to be less
than a flare.
The emissions associated with an Alternative Compliance Plan could vary but are expected to be
limited to additional compressors, monitoring equipment, piping, valves, and flanges to re-route
vent gases, resulting in minimal emissions and no increase in combustion emissions. An
Alternative Compliance Plan would not result in increased combustion and would not be expected
to result in any increases in GHG emissions.
Since the operational emissions of a vapor recovery system or an Alternative Compliance Plan
would be less than a flare or an Alternative Compliance Plan, the operational emissions for two
flares are presented as a worst-case analysis.
The implementation of Proposed Rule 13-5 will control methane emissions, regardless of whether
a flare or vapor recovery is used, resulting in a reduction in GHG emissions. Further, both systems
are expected to capture and control the same amount of vent gas. The estimated emission benefits
from implementation of Proposed Rule 13-5 are presented in Table 3.2-8.
Implementation of Proposed Rule 13-5 by the Air District would result in a minor increase in GHG
emissions associated with the pilot gas for operation of the flares (6,524 6,528 MT/year).
Implementation of Rule 13-5 is expected to result in an overall emission reduction of over 77,477
79,255 MT/year MTCO 2 e (see Table 3.3-9). Therefore, the GHG emissions associated with the
project would be less than the significant thresholds and less than significant.
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1.5

EXECUTIVE SUMMARY: CHAPTER 4 – ALTERNATIVES

An EIR is required to describe a reasonable range of alternatives to the proposed project that could
feasibly attain most of the basic project objectives and would avoid or substantially lessen any of
the significant environmental impacts of the proposed project (CEQA Guidelines §15126.6(a)).
As discussed in Chapter 3 of this EIR, the proposed project would result in potentially significant
impacts to air quality due to an increase in NOx emissions should flares be installed to control total
organic emissions from hydrogen plant vents. Therefore, the alternatives analysis should focus on
alternatives that avoid or minimize these potentially significant impacts.
CEQA Guidelines §151216.6 I requires evaluation of a “No Project Alternative.” Under the No
Project Alternative (Alternative 1), Proposed Rule 13-5 would not be implemented and no
additional control of hydrogen plant vents would occur, i.e., no new flares, vapor recovery systems,
or other measures to minimize methane emissions associated with industrial hydrogen plants
would be installed. Alternative 1 would eliminate the potentially significant NOx emissions
associated with project construction, operational, and cumulative impacts to less than significant,
but would not achieve any reduction in total organic compound emissions, including methane, and
would not achieve any of the proposed project objectives.
Alternative 2, More Stringent Control, would be expected to result in more construction activities
so construction emissions would remain potentially significant. However, the potentially
significant operational and cumulative air quality impacts associated with NOx from the proposed
project would be eliminated. In addition, the project objectives would still be achieved, including
the total organic compound emissions reductions. Alternative 2 would be considered the
environmentally superior alternative as it would reduce project impacts but still achieve the project
objectives and total organic compound emission reductions. However, implementation of
Alternative 2 would be substantially more costly, and may not be physically or economically
feasible.
Alternative 3 – No Alternative Compliance Plan, would have similar impacts as the worst-case
scenario impacts of the proposed project, as the control options would likely be limited to
combustion sources (e.g., flares) and vapor recovery systems. Alternative 3 would achieve the
objectives of the proposed project but would not provide applicants with options that have the
potential to eliminate the potentially significant NOx emission impacts associated with combustion
sources.
The proposed project is likely the most cost-effective approach that achieves the project objectives
and allows affect facilities the flexibility to use site-specific control measures that would reduce
the potentially significant NOx emission increase associated with new flares. Therefore, the
proposed project is the preferred alternative.
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None Required
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Any new equipment may be required to comply
with BACT. Compliance with the BACT
requirements would minimize emissions from the
source to the maximum degree feasible
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Potential TAC emissions would be less than
significant.

Construction emissions of ROG, CO, SO 2 , PM10,
and PM2.5 would be less than significant. The
construction emissions of NOx may remain
significant.
Operational emissions of ROG, CO, SO 2 , PM10,
and PM2.5 would be less than significant. The
operational emissions of NOx may be significant.

The Air District’s Basic Construction Mitigation
Measures are expected to be implemented.

The construction activities may include
construction of two flare systems. The construction
emissions may exceed the CEQA significance
thresholds for NOx and are potentially significant.
Worst-case operational activities associated with
the implementation of Rule 13-5 may include the
operation of two flares. The emissions calculations
determined that NOx emissions from flares could
exceed the CEQA thresholds and are potentially
significant.
The emissions of other criteria
pollutants would be less than significant.
Implementation of Rule 13-5 would likely result in
a reduction in TAC emissions from the control of
the NMHCs that are potentially in the vent stream,
or at worst result in no increase in TAC emissions.
Therefore, TAC emissions and the related health
risks associated with implementation of Rule 13-5
are expected to be less than significant.

Air Quality

Aesthetic impacts associated with implementation
of Rule 13-5 would be less than significant.

Residual Impacts

None required.

Mitigation Measures
Aesthetics

The addition of flares at the facilities may add
visible structures to the skyline, which are not
expected to change the visual character of either the
PBF Martinez or Valero Benicia Refinery,
respectively. Multiple structures at the refineries
are similar in height and width as potential new
flares. Aesthetic impacts would be less than
significant.

Impact

Summary of Environmental Impacts, Mitigation Measures and Residual Impacts
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TABLE 1-1

Air quality impacts associated with the
implementation of Proposed Rule 13-5 are
potentially significant for NOx if both affected
facilities install a new flare. Given that the Bay
Area is not in attainment with the federal and state
ozone standard, and that implementation of
Proposed Rule 13-5 could result in significant air
quality impacts, cumulative air quality impacts are
also potentially significant.

Implementation of Proposed Rule 13-5 by the Air
District may result in a minor increase in GHG
emissions associated with the pilot gas for
operation of the flares (6,528 6,524 MT/year).
Implementation of Rule 13-5 is expected to result
in an overall emission reduction of over 77,477
79,255 MT/year MTCO 2 e (see Table 3.3-9).
Therefore, the GHG emissions associated with the
project would be less than the significant thresholds
and less than significant.

Impact
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The use of a flare would be expected to reduce
NMHC by about 98 percent, leading to a beneficial
impact of reducing TAC emissions The cumulative
operational emissions of NOx may be potentially
significant.

Any new equipment may be required to comply
with Air District BACT requirements. Compliance
with the BACT requirements would minimize
emissions from the source to the maximum degree
feasible

Cumulative Air Quality

Implementation of Rule 13-5 is expected to result
in a reduction in GHG emissions providing a
beneficial impact.

Residual Impacts

None Required

Greenhouse Gases

Mitigation Measures

Summary of Environmental Impacts, Mitigation Measures and Residual Impacts
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2.0

PROJECT DESCRIPTION

2.1

INTRODUCTION

The Air District is currently proposing new Regulation 13: Climate Pollutants, Rule 5:
Industrial Hydrogen Plants (Rule 13-5).
Proposed Rule 13-5 would limit vented emissions of total organic compounds (methane
and other hydrocarbons) from hydrogen production and hydrogen carrying systems. Air
District regulations currently exclude methane from the definition of “organic
compounds,” but “total organic compounds” as proposed in Rule 13-5 are defined to
include organic compounds and methane. Currently, nearly all hydrogen production plants
in the Bay Area operate integrally or in support of petroleum refinery operations; however,
if demand for hydrogen increases to fuel vehicles among other purposes, more stand-alone
hydrogen facilities may begin operations. Proposed Rule 13-5 seeks to control emissions
from all hydrogen production plants that utilize steam-methane reformation, as this process
can result in venting of methane and other organic compounds.
The State of California made the reduction of GHG emissions a priority. In September
2016, Governor Brown signed Senate Bill 32 (Chapter 249, Statutes of 2016), which
mandated a GHG emissions reduction target of 40 percent below 1990 emission levels by
2030. Senate Bill 605 (Chapter 523, Statutes of 2014) required the California Air Resources
Board to develop a plan to reduce emissions of short-lived climate pollutants, and Senate
Bill 1383 (Chapter 249, Statutes of 2016) required the California Air Resources Board to
approve and implement a plan by January 2018 to achieve these reductions. Senate Bill
1383 also set a target for the reduction of methane emissions of 40 percent below 2013
levels by 2030. Pursuant to Senate Bill 605 and Senate Bill 1383, the California Air
Resources Board subsequently developed the Short-Lived Climate Pollutant Reduction
Strategy, adopted in March 2017.
The Air District has a policy goal of reducing Bay Area GHG emissions to 40 percent
below 1990 levels by 2030, and 80 percent below 1990 levels by 2050. Methane is a potent
and short-lived climate pollutant; its global warming potential is 86 times greater than that
of carbon dioxide, when compared on a 20-year time horizon and 34 times that of carbon
dioxide on a 100-year time horizon. 1 Methane represents the second largest emissions of
GHGs in the region, after carbon dioxide. In 2015, all methane sources located within the
Air District emitted an estimated 10 million metric tons of carbon dioxide equivalent, about
10 percent of the Bay Area’s GHG inventory. The sources of methane emissions include
stationary sources such as landfills, wastewater treatment facilities, refineries, natural gas
production and distribution systems; mobile sources such as cars and trucks; and natural
sources such as wetlands. Reducing emissions of short-lived climate pollutants, such as
methane, can have a dramatic effect on climate change in the near term as their atmospheric
lifetime is much less than longer-lived GHGs, such as carbon dioxide. Given the
1

Myhre, G et al. 2013: Anthropogenic and Natural Radiative Forcing (and Supplemental Material);
Climate Change 2013: The Physical Science Basis; Intergovernmental Panel on Climate Change Fifth
Assessment report.
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Proposed Amendments to New BAAQMD Regulation 13, Rule 5 and Proposed Amendments to
Regulation 8, Rule 2

importance of controlling methane, the Air District developed a comprehensive Basin-wide
Methane Strategy as part of its 2017 Clean Air Plan (BAAQMD, 2017). The Methane
Strategy is an agency-wide effort to better quantify and reduce the region’s methane
emissions. Proposed Rule 13-5 is one of the first rules being developed as part of this
Strategy. Other source-specific methane rules are under development to address emissions
from specific operations.
Proposed new Rule 13-5 is being developed because hydrogen plants can be large sources
of methane emissions. The intent of Proposed Rule 13-5 is to minimize both methane (a
GHG) and other organic compound emissions (defined as “total organic compounds”
emissions) normally emitted from atmospheric vents at hydrogen plants during normal
operating conditions, startups, shutdowns, malfunctions, upsets, and emergencies. The
reduction in total organic compound emissions would be achieved by providing hydrogen
system operators the flexibility to use any gas control technology that is appropriate for
minimizing total organic compound emissions in accordance with the requirements in
Proposed Rule 13-5. Typically, hydrogen plant operations either capture and reuse
hydrogen gases containing methane and other constituents, including organic compounds,
for incorporation into refinery fuel gas systems or they use flares to burn the mixture of
hydrogen gas, methane, and other constituents. Capturing hydrogen and other gases and
reusing them in the refinery system could control total organic compound emissions up to
nearly 100 percent. The proposed Rule includes an alternative compliance plan option
whereby emissions of methane and GHGs are required to be controlled to 90 percent, with
an option to meet this control requirement with an equivalent GHG emissions reduction of
up to 20 percent of the total. In the case that this option is utilized, organic compounds
would continue to be subject to emissions standards in Air District Regulation 8: Organic
Compounds, Rule 2, miscellaneous sources (Rule 8-2). If flares are used to control total
organic compound emissions from hydrogen plants, the hydrogen gases containing total
organic compounds routed directly to a flare would have to meet a 98 percent control
efficiency to comply with federal standards for refinery flares.
The Air District is also proposing amendments to Rule 8-2 so that sources subject to the
atmospheric vent emission standard of Rule 13-5 are exempt from Rule 8-2. This is
because the vent emissions standard contained in Proposed Rule 13-5 is more stringent
than the general emission standard contained in Rule 8-2, which only regulates nonmethane organic compounds.
The Air District is also proposed amendments to Rule 8-2 to allow for alternative test
methods to ensure that facilities that process non-petroleum products utilize the
appropriate test methods for the materials that are being processed. This additional
amendment to Rule 8-2 is being made at this time to be consistent with other recently
amended rules and is unrelated to Proposed Rule 13-5.
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2.2

PROJECT LOCATION

The Air District has jurisdiction of an area encompassing 5,600 square miles. The Air
District includes all of Alameda, Contra Costa, Marin, San Francisco, San Mateo, Santa
Clara, and Napa Counties, and portions of southwestern Solano and southern Sonoma
counties. The San Francisco Bay Area is characterized by a large, shallow basin
surrounded by coastal mountain ranges tapering into sheltered inland valleys. The
combined climatic and topographic factors result in increased potential for the
accumulation of air pollutants in the inland valleys and reduced potential for buildup of air
pollutants along the coast. The Basin is bounded by the Pacific Ocean to the west and
includes complex terrain consisting of coastal mountain ranges, inland valleys, and bays
(see Figure 2.2-1). The Proposed Rule 13-5 would apply to hydrogen plants at the
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within the Bay Area, the locations of which are shown on Figure 2.2-1. One refinery
(Valero) is located in Benicia, which is in Solano County. The remaining refineries are
located in Contra Costa County.
Hydrogen plants at two refineries are expected to need additional control technology to
comply with Proposed Rule 13-5, the Valero Refinery in Benicia and the hydrogen plants
that provide hydrogen to the PBF Refinery in Martinez.
The PBF Martinez Refinery is located in north-central Contra Costa County, adjacent to
the community of Martinez. The primary processing area of the PBF Refinery is between
Pacheco Boulevard and Marina Vista, and the wastewater treatment plant and wharf
operations are between Marina Vista and the Carquinez Strait. Approximately 20 percent
of the PBF Refinery is located within the corporate limits of the City of Martinez. The
remainder of the Refinery is in an unincorporated area of the County. The PBF Martinez
Refinery is located in a heavy industrial area, which allows for the manufacturing and
processing of petroleum chemicals, fertilizers, and gas, as well as numerous other industrial
and manufacturing uses. The PBF Refinery is bordered to the north by heavy industrial
land use and the Carquinez Strait waterway. To the east of the PBF Martinez Refinery is
Highway 680, public lands, and wetland areas that are designated as open space. Along the
southern border of the PBF Refinery is land designated as commercial, multiple family
residential (light), and single family residential (heavy). The area west of the PBF Refinery
is similar in mix to the land use along the southern area, however, the central Martinez
downtown area is located directly west of the PBF Refinery.
The Valero Benicia Refinery is located at 3400 East Second Street, within an industrial
area (Benicia Industrial Park) in the eastern portion of the City of Benicia, west of Interstate
680. The Valero Refinery is located along the northern edge of the Suisun Bay below a low
range of coastal hills. The Valero Refinery occupies approximately 330 acres of the 880acre Valero Benicia property; the remaining portion of which is undeveloped. The Valero
Refinery is designated as General Industrial by the City of Benicia General Plan and
Zoning Ordinance. The Valero Benicia Refinery is immediately bordered by
approximately 550 acres of mostly undeveloped Valero property to the south and west, and
general industrial uses to the north and east. Industrial uses in the Benicia Industrial Park
are located east of the Refinery. This area consists largely of single-level warehouse and
manufacturing buildings interspersed with parking areas and materials storage yards.
Residential uses are located approximately 3,000 feet to the south and west of the Refinery,
and approximately 2,100 feet to the northwest. This neighborhood is separated from the
Valero Benicia Refinery site by undeveloped hills, including areas owned by Valero.

2.3

PROJECT OBJECTIVES

The overall objective of the proposed new rule and accompanying rule amendment is to
reduce emissions of GHGs through the minimization of total organic compound (methane
and other organic compounds) emissions in the Bay Area. Specifically, the objectives of
the Proposed Rule 13-5 are to:
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x
x
x

2.4

Reduce emissions of GHGs, as well as other organic compounds, associated with
operation of industrial hydrogen plants.
Assist the Air District in meeting its policy goal of reducing Bay Area GHG
emissions to 40 percent below 1990 levels by 2030.
Obtain additional data on total organic compound emissions from deaerators and
carbon dioxide scrubber vent controls at industrial hydrogen plants.

BACKGROUND

2.4.1

BACKGROUND

2.4.1.1

Refinery Hydrogen Use

In the petroleum refining industry, hydrogen is used extensively in the processing of crude
oil into refined fuels such as gasoline and diesel. Hydrogen is consumed in desulfurization
units to remove contaminants from fuels and feedstocks. Additionally, hydrogen is used in
the refinery fuel gas system. As petroleum refinery product specifications become more
stringent to meet environmental requirements, refinery demand for hydrogen has
continually increased to supply the refinery hydrogen consumers (process units). The two
primary hydrogen consumers in Bay Area petroleum refineries are processes known as
hydrotreating and hydrocracking
Hydrotreating is a process whereby hydrogen is added to a hydrocarbon gas (often referred
to as a feedstock) stream over a bed of catalysts typically containing molybdenum with
nickel or cobalt. The purpose of hydrotreating is to remove sulfur and other undesirable
compounds, such as unsaturated hydrocarbons and nitrogen, from the hydrocarbon stream.
Sulfur will poison (shorten the lifespan of) catalysts used in hydrocarbon processing
applications so refineries take measures to protect catalysts to extend their operating
longevity as long as possible. During hydrotreating, sulfur compounds react with hydrogen
to form hydrogen sulfide, while nitrogen compounds react to form ammonia. Aromatics
and olefins are saturated by the hydrogen and lighter products are created. The final result
of the hydrotreating process is the substantial reduction of sulfur and other contaminants
from the original feedstock.
Hydrocracking is a refinery process that produces lighter hydrocarbon molecules with
higher value for diesel, aviation fuel and petrol fuel from long-chain hydrocarbons. In this
process, heavy gas oils, heavy residues or similar boiling-range heavy distillates are reacted
with hydrogen in the presence of a catalyst at high temperature and pressure. The heavy
feedstocks molecules are broken (or “cracked”) into light or middle distillate products—
for example, naphtha, kerosene, and diesel—or base stocks for lubricants. For some
refineries, the hydrocracker unit is the top hydrogen consumer. Hydrogen is the key
component that enables the hydrocracking process to reduce the product boiling range
appreciably by converting the majority of the feedstock to lower-boiling, more desirable
products.
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2.4.1.2

Industrial Hydrogen Production

An industrial hydrogen plant is a comprehensive operation or operations that use the steammethane reformation process to produce hydrogen, including compression and distribution.
The production, and distribution of hydrogen up to the point of the consumer within a
petroleum refinery or other industrial operation as part of an integrated system that is
referred to as an “Industrial Hydrogen Plant” for the purposes of proposed Rule 13-5. An
industrial facility may incorporate one or more hydrogen plants into its hydrogen
distribution network that delivers hydrogen to various units that use hydrogen.
Hydrogen production via steam-methane reforming generally includes four steps: 1) the
purification of the feed gas (usually natural gas or refinery fuel gas, although other gases
may be used); 2) steam (H 2 O) and methane (CH 4 ) are reformed in the box to convert most
of the methane gas to hydrogen (H 2 ) and carbon monoxide (CO 2 ) via the chemical reaction
CH 4 + H 2 O ֖ CO + 3 H 2 ; 3) temperature shift reaction to convert some of the remaining
methane to hydrogen; and 4) final product purification step. Hydrogen gas containing total
organic compounds can be vented to atmosphere at various locations throughout the plant.
Hydrogen plants in current service at local refineries consist of two types, those with
pressure swing adsorption and those without. Pressure swing absorption produces a purer
form of hydrogen required by certain refinery applications. Prior to distributing hydrogen
into the refinery hydrogen network, most hydrogen plants use a pressure swing adsorption
process for the final purification step at the back end of the steam-methane reforming
operation to produce an ultra-pure hydrogen with a minimum purity of 99.99 percent
concentration in the gas stream from what was previously a concentration ranging between
95 percent to 97 percent. A by-product of the pressure swing adsorption process, referred
to as “tail gas” is impure hydrogen gas that does not meet specifications for refinery
hydrogen consumers and is routed back to the steam-methane reformer as fuel and can
contain methane concentrations ranging between 15 and 20 percent.
By contrast, a hydrogen plant that does not use a pressure swing adsorption process
produces a less pure hydrogen stream that contains a higher amount of total organic
compounds, including methane—generally between four and six percent.
Methane emissions occur when impure hydrogen gases containing total organic
compounds are purposely vented from atmospheric vents (sometimes referred to as process
vents) located at various junctures throughout the hydrogen plant. Most atmospheric
venting of impure hydrogen gas in Bay Area hydrogen plants occurs within the hydrogen
plant steam-methane reforming processes. For most facilities, hydrogen gas is not vented
to atmosphere as a matter of course, it is only vented when necessary, usually for safetyrelated reasons such as refinery startups, shutdowns, emergencies, malfunctions, trips, or
process upsets. A total of nine operational hydrogen plants are associated with Bay Area
refineries; two of the hydrogen plants—one at the Valero refinery and the other at the PBF
refinery—regularly vent hydrogen gas from certain atmospheric vents during normal
operations. Most hydrogen plants typically have three to four atmospheric vents located in
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the steam-methane reforming process unit. Each vent is used to release impure hydrogen
gas under specific operational conditions.
A secondary method of producing hydrogen in petroleum refineries is known as “catalytic
reforming” or “naphtha reforming units.” However, the majority of hydrogen is produced
in hydrogen plant steam-methane reforming processes and this proposed rule would not
apply to this operation. The heart of an industrial hydrogen plant consists of a steammethane reformer and additional hydrogen purification steps that are integrated with all the
processes to deliver hydrogen up to but not including the end user or consumer in need of
hydrogen throughout the refinery.

2.5

PROJECT DESCRIPTION

The requirements in Proposed Rule 13-5 would apply to industrial hydrogen plants using
the steam-methane reformation process to produce hydrogen. This is the case for all the
current hydrogen plants servicing refineries, including third-party operators that produce
hydrogen in industrial hydrogen plants. Proposed Rule 13-5 would address total organic
compound (methane and other hydrocarbons) emissions from hydrogen plants as follows:
Section 13-5-301, Emission Limits for Industrial Hydrogen Plants, would prohibit
the owner or operator of an industrial hydrogen plant from venting to atmosphere
any emissions containing total organic compounds, as methane, in excess of 15
pounds per day and containing a concentration of more than 300 parts per million
on a dry basis. Monitoring is required to demonstrate compliance with this
requirement.
Section 13-5-302, Prohibition of Comingling and Dilution: The emission standard
set forth in Section 13-5-301 shall apply to each individual atmospheric vent. This
section prohibits diluting atmospheric vent emissions or the comingling of two or
more atmospheric vents to reduce the total organic compound concentration to
comply with Section 13-5-301.
Section 13-5-303. Alternative Methane and Greenhouse Gas Emissions Standard
Option, would provide a plan option to reduce emissions of methane and other
GHGs to a similar level to the emission standard provided in Section 13-5-301.
This section details the steps for submittal and approval of the plan including
establishment of an inventory of emissions and reductions as part of the plan.
An owner or operator of an industrial hydrogen plant that complies with Section 13-5-301
will no longer be subject to Rule 8-2 because Section 13-5-301 applies the same mass
emission standard as that is in Rule 8-2, but for total organic compounds, which includes
methane. If the owner or operator opts to comply with the alternative standard in Section
13-5-303, the facility would still be subject to the emissions limits in Rule 8-2 with respect
to non-methane organic compounds. Because the amendments to Rule 8-2 would cause no

2-8
Page 683 of 969

CHAPTER 2: PROJECT DESCRIPTION

adverse environmental impacts, the analysis in this EIR focuses on potential environmental
impacts from Proposed Rule 13-5.
Proposed Rule 13-5 would require hydrogen plant owners and operators to notify the Air
District when emissions exceed the limits of the Rule. It would also require hydrogen plant
owners and operators to monitor total organic compound emissions, and it would include
specific monitoring requirements for emissions at deaerator vents, carbon dioxide vents,
and pressure swing adsorption vents. Hydrogen plant owners and operators would need to
maintain records of emissions monitoring information. Proposed Rule 13-5 states the
acceptable methods for monitoring and compliance determinations.

2.6

POTENTIAL EMISSION CONTROL TECHNIQUES AND
TECHNOLOGIES

Because vented methane emissions from hydrogen plants are not currently subject to
emission limits, their emissions are usually uncontrolled unless the methane is a constituent
of a gaseous stream that includes other air pollutants, such as volatile organic compounds,
subject to emission limit requirements of another Air District regulation. However, not all
volatile organic compound abatement technology will capture or control methane
emissions. For example, activated carbon is commonly used to extract volatile organic
compounds from gaseous streams via an adsorption process that traps volatile organic
compound molecules onto the surface of carbon molecules while the remainder of the
gaseous stream continues to flow through the carbon bed. However, methane is not
typically captured by activated carbon, so it flows through unabated.
2.6.1

FLARES

Refinery flares are typically used as a safety, not a control, device to reduce gases that often
consist of a mixture of gases including volatile organic compounds, toxic air contaminants,
oxides of nitrogen, sulfur oxides and methane. One Bay Area refinery and one third-party
operator use flares dedicated specifically to controlling hydrogen gas emissions, and thus,
methane emissions and any associated organic compound emissions. These particular
types of flares operate at a minimum 98 percent control efficiency.
2.6.2

THERMAL OXIDIZERS

Thermal oxidizers are another example of control technology used to thermally destroy
industrial vapor streams. They are commonly used in refineries and chemical plants to
control hydrocarbon-based vapors. Typically, thermal oxidizers are available in four
different types depending on a variety of operational factors and include direct-fired,
recuperative, catalytic, and regenerative thermal oxidizers. Thermal oxidizers can be used
for planned atmospheric venting occurrences such as startups and some shutdowns;
however, they generally cannot be used for unplanned events such as malfunctions, upsets,
and emergencies.
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2.6.3

CLOSED LOOP SYSTEMS

A third method of controlling total organic compound emissions already employed on
hydrogen plants at two local refineries is the use of a closed loop system, via flare headers,
that captures hydrogen system gas streams, sometimes vented at other hydrogen plants,
and reintroduces the captured gas into the fuel gas system. Only a small amount of captured
total organic compound gas is vented to atmosphere because the gas recovery system only
sends recovered gas to the flare for combustion for safety-related reasons such as
emergencies, malfunctions, unplanned shutdowns, and upsets in the refinery system. The
balance of captured gas is used in the gas recovery system. Less than two percent of flare
header gas is emitted to the atmosphere post combustion. Flare headers, a collection
system for waste vapor streams, contains a mixture of gases, including hydrogen gas.
The use of pressure swing adsorption can significantly reduce methane and other organic
compound emissions, although they are not technically considered a control technology.
Pressure swing adsorption purification is a method of separating one or more gas species
from a gaseous stream containing additional (desirable) gas species. Pressure swing
adsorption is used in hydrogen production as a final purification step to separate hydrogen
gas molecules from other (impure) gas molecules, such as methane, carbon monoxide and
carbon dioxide. An adsorbent material targets gas with dissimilar adsorption properties as
an effective way of producing very pure hydrogen. Tail-gas, a byproduct of the pressure
swing adsorption process containing the removed impurities, is then sent back to the steammethane reformer as fuel for the steam-methane reforming process. Normally, pressure
swing adsorption purification removes methane molecules from the hydrogen gas stream
only at the back end of the steam-methane reforming process unit. Atmospheric venting
prior to the pressure swing adsorption step contains methane and other air contaminants.
2.6.4

ALTERNATIVE EMISSION REDUCTION MEASURES

There are several other means of process control that may be employed collectively or in
conjunction with those described above to comply with the alternative compliance option
included in Rule 13-5. One facility operator has proposed installation of smaller control
valves for atmospheric vents and improved process control as a means of decreasing the
volume of releases and improved response time to reduce production rates when a
hydrogen gas imbalance occurs. Another facility with multiple hydrogen plants that
produce hydrogen of varying purity has proposed a prioritization scheme so that only the
purest hydrogen is vented to the atmosphere while routing the remaining hydrogen vent
gas to the existing refinery fuel gas system and flare, thereby reducing excess methane
emissions.
2.6.5 EXPECTED TECHNOLOGY TO BE IMPLEMENTED
The hydrogen plants at two refineries are expected to need additional control technology
to comply with Proposed Rule 13-5: Valero in Benicia and the hydrogen plants that provide
hydrogen to PBF in Martinez. Compliance options could include installing flare
technology to control total organic compound emissions; installing a gas recovery system;
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or implementing an Alternative Compliance Plan. The impacts of installing a flare or gas
recovery system can be estimated and are evaluated in this EIR. The impacts associated
with an Alternative Compliance Plan may vary but would be expected to include those
associated with the addition of compressors, monitoring equipment, piping, valves,
flanges, monitoring equipment, and compressors and similar equipment to reroute gas
streams within the facility. To the extent that such potential impacts are not speculative,
they are evaluated in this EIR.
It is expected that both facilities could either install an industrial flare, vapor recovery
technology, or re-route emissions from vents to control total organic compound emissions.
Of these options, the construction of new flares would be expected to result in the worstcase impacts due to construction activities and the operation of a new stationary source.
Air District staff estimate that emission control systems at these refineries would result in
a reduction of over 40,000 metric tons of carbon dioxide equivalent emissions assuming
emissions standards in Section 13-5-301 are met or similar control is met through the
alternative compliance standard in Section 13-5-303.
2.7
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3.0

ENVIROMENTAL SETTING, IMPACTS,
MEASURES AND CUMULATIVE IMPACTS

MITIGATION

INTRODUCTION
This chapter of the Draft EIR describes the existing environmental setting in the Bay Area,
analyzes the potential environmental impacts of implementing Proposed Rule 13-5, and
recommends mitigation measures (when potentially significant environmental impacts
have been identified). The Initial Study concluded that implementation of Proposed Rule
13-5 could potentially result in the following significant environmental impacts:
• Aesthetics
• Air Quality; and
• Greenhouse Gas Emissions.
Included for each impact category is a discussion of the: (1) Environmental Setting; (2)
Regulatory Setting; (3) Significance Criteria; (4) Environmental Impacts; (5) Mitigation
Measures (if necessary and available); and (6) Cumulative Impacts. A description of each
of these subsection follows.
ENVIRONMENTAL SETTING
CEQA Guidelines §15360 (Public Resources Code Section 21060.5) defines
“environment” as “the physical conditions that exist within the area which will be affected
by a proposed project including land, air, water, minerals, flora, fauna, ambient noise, and
objects of historical or aesthetic significance.” CEQA Guidelines §15125(a) requires that
an EIR include a description of the physical environmental conditions in the vicinity of the
project, as they exist at the time the notice of preparation is published from both a local
and regional perspective. This environmental setting will normally constitute the baseline
physical conditions by which a lead agency determines whether an impact is significant.
The description of the environmental setting is intended to be no longer than is necessary
to gain an understanding of the significant effects of the proposed project and its
alternatives.
This Chapter describes the existing environment in the Bay Area as it exists at the time the
environmental analysis commenced (2021) to the extent that information is available. The
analyses included in this chapter focus on those aspects of the environmental resource areas
that could be adversely affected by the implementation of Proposed Rule 13-5 as
determined in the NOP/IS prepared for Rules 13-5 (see Appendix A), and not those
environmental resource areas determined to have no potential adverse impact from the
proposed project. The NOP/IS (see Appendix A) determined the aesthetics, air quality,
and greenhouse gases impacts associated with Proposed Rule 13-5 were potentially
significant and are evaluated in further detail in this EIR.
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SIGNIFICANCE CRITERIA
This section identifies the criteria used to determine when physical changes to the
environment created as a result of the proposed project approval would be considered
significant. The levels of significance for each environmental resource were established
by identifying significance criteria. These criteria are based upon those presented in the
CEQA environmental checklist and the BAAQMD’s CEQA Air Quality Handbook
(BAAQMD, 2017).
The significance determination under each impact analysis is made by comparing the
proposed project impacts with the conditions in the environmental setting and comparing
the difference to the significance criteria.
ENVIRONMENTAL IMPACTS
The CEQA Guidelines also require the EIR to identify significant environmental effects
that may result from a proposed project (CEQA Guidelines §15126.2(a)). Direct and
indirect significant effects of a project on the environment must be identified and described,
with consideration given to both short- and long-term impacts. The potential impacts
associated with each resource are either quantitatively analyzed where possible or
qualitatively analyzed where data are insufficient to quantify impacts. The impacts are
compared to the significance criteria to determine the level of significance.
The impact sections of this chapter focus on those impacts that are considered potentially
significant per the requirements of CEQA. An impact is considered significant if it leads
to a "substantial, or potentially substantial, adverse change in the environment." Impacts
from the project fall within one of the following categories:
Beneficial: Impacts will have a positive effect on the resource.
No Impact: There would be no impact to the identified resource as a result of
the project.
Less than Significant: Some impacts may result from the project; however,
they are judged to be less than significant. Impacts are frequently considered
less than significant when the changes are minor relative to the size of the
available resource base or would not change an existing resource. A “less than
significant impact” applies where the environmental impact does not exceed the
significance threshold.
Potentially Significant but Mitigation Measures Can Reduce Impacts to
Less Than Significant: Significant adverse impacts may occur; however, with
proper mitigation, the impacts can be reduced to less than significant.
Potentially Significant or Significant Impacts: Adverse impacts may occur
that would be significant even after mitigation measures have been applied to
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minimize their severity. A “potentially significant or significant impacts”
applies where the environmental impact exceeds the significance threshold, or
information was lacking to make a finding of insignificance.
It is important to note that CEQA will also apply to individual projects at the time any
discretionary approvals are required for any control equipment or other design
modifications to affected facilities. Potential environmental impacts associated with these
projects will be evaluated at that time. Should the affected facilities submit permit
applications for new equipment that varies from those evaluated herein, a separate project
specific CEQA analysis may be required to ensure that any significant adverse
environmental impacts are identified and mitigated, as necessary, or avoided.
MITIGATION MEASURES
If significant adverse environmental impacts are identified, the CEQA Guidelines require
a discussion of measures that could either avoid or substantially reduce any adverse
environmental impacts to the greatest extent feasible (CEQA Guidelines §15126.4). The
analyses in this chapter describe the potential for significant adverse impacts and identify
mitigation measures where appropriate. This section describes feasible mitigation
measures that could minimize potentially significant or significant impacts that may result
from project approval. CEQA Guidelines (§15370) defines mitigation to include:
x

Avoiding the impact altogether by not taking a certain action or parts of an action.

x

Minimizing impacts by limiting the degree or magnitude of the action and its
implementation.

x

Rectifying the impact by repairing, rehabilitating, or restoring the impacted
environment.

x

Reducing or eliminating the impact over time by preservation and maintenance
operations during the life of the action.

x

Compensating for the impact by replacing or providing substitute resources or
environments.

In accordance with section 21081.6 of CEQA statutes, a mitigation and monitoring
program would be required to be adopted to demonstrate and monitor compliance with any
mitigation measures identified in this EIR. The program would identify specific mitigation
measures to be undertaken, when the measure would be implemented, and the agency
responsible for oversight, implementation, and enforcement.
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3.1.5

CUMULATIVE IMPACTS

CEQA Guidelines §15130(a) requires an EIR to discuss cumulative impacts of a project
when the project’s incremental effect is cumulatively considerable. An EIR evaluating the
environmental impact of air quality regulations essentially evaluates the cumulative
impacts associated with a variety of regulatory activities. As such, this EIR evaluates the
cumulative environmental impacts associated with implementation of other air quality
regulations as outlined in the 2017 Clean Air Plan, the most recent air plan for the Bay
Area (BAAQMD, 2017). The area evaluated for cumulative impacts in this EIR is the area
within the jurisdiction of the District, an area encompassing 5,600 square miles, which
includes all of Alameda, Contra Costa, Marin, San Francisco, San Mateo, Santa Clara, and
Napa Counties, and portions of southwestern Solano and southern Sonoma counties.
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3.1

AESTHETICS

This subchapter of the DEIR evaluates the potential aesthetics impacts associated with
implementation of Proposed Rule 13-5. Proposed Rule 13-5 would limit vented emissions of total
organic compounds from industrial hydrogen plants within the Bay Area. The hydrogen plants at
two refineries are expected to need additional control technology to comply with Proposed Rule
13-5: Valero in Benicia and the hydrogen plants that provide hydrogen to the PBF Refinery in
Martinez. Compliance options could include installing flare technology to control total organic
compound emissions; installing a gas recovery system; or implementing an Alternative
Compliance Plan. The gas recovery system would add piping and compressors to route the vent
gas to fuel gas recovery for use in combustion devices or to route vent gas directly to a combustion
device. Piping is typically located adjacent to existing equipment and near the ground to traverse
the facility and compressors are typically located near ground level. Of the identified compliance
options, the addition of a new flare would be the most visible from the surrounding community.
Therefore, the new flare option is the worst-case option associated with aesthetic impacts and is
evaluated in the most detail in this section.
The NOP/IS (see Appendix A) determined potential aesthetic impacts associated with the
implementation of Proposed Rule 13-5 are potentially significant. The potentially significant
impacts to scenic vistas and scenic resources, including, but not limited to, trees, rock
outcroppings, and historic buildings along a scenic highway are evaluated in this chapter.
3.1.1

ENVIRONMENTAL SETTING

The Air District covers all of Alameda, Contra Costa, Marin, San Francisco, San Mateo, Santa
Clara, and Napa Counties and portions of southwestern Solano County and southern Sonoma
County. The area of coverage is vast (about 5,600 square miles), so that land uses vary greatly
and include commercial, industrial, residential, agricultural, and open space uses. Important views
of natural features include the San Francisco Bay and Pacific Ocean, Mount Tamalpais, Mount
Diablo, and other peaks and inland valleys of the Coast Range. Cityscape views offered by
buildings and distinctive Bay Area bridges, especially the Golden Gate and Bay Bridges and the
San Francisco skyline, are also important built visual resources to the region (ABAG, 2017).
Because of the variety of visual resources, scenic highways or corridors are located throughout the
Bay Area and include 15 routes that have been designated as scenic highways and 29 routes eligible
for designation as scenic highways (ABAG, 2017).
The Carquinez Strait forms a visually distinct, relatively narrow channel that connects San Pablo
Bay to Suisun Bay. The approximately six-mile strait lies between two major bridges: the
Carquinez Bridge, from Crockett to Vallejo; and the Benicia-Martinez Bridge, from Benicia to
Martinez. Both bridges are visually distinct features in a landscape characterized by gently rolling
terrain. The Carquinez Strait and Suisun Bay are characterized by a visual mix of industrial uses,
small towns, and open areas of undeveloped land.
Industrial uses in the area are numerous, and include: marine terminals, including the Amorco
Marine Terminal, Avon Marine Terminal, and TransMontaigne terminal; refineries, including the
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Tesoro Martinez Refinery, PBF (formerly Shell) Martinez Refinery, Valero Benicia Refinery, and
Phillips 66 San Francisco Refinery (in Rodeo); the port of Benicia; C&H Sugar in Crockett; and
other industrial uses in Benicia and Martinez. From Interstate 680 to the Point Edith Wildlife Area
on the east, the visual setting is open space, characterized by views of the marsh and shoreline.
The marshland includes wetland grasses, low-level shrubs, and small ponds.
Proposed Rule 13-5 is expected to affect hydrogen plants at two refineries in the Bay Area, one in
Contra Costa County (PBF Martinez Refinery), and one in Solano County (Valero Benicia
Refinery), and may require the installation of new flare systems. These refineries and their
associated hydrogen plants are situated across the Carquinez Strait within two miles from one
another (See Figure 3.1-1).
The Carquinez Strait connects San Pablo Bay on the west to Suisun Bay on the east. The Strait is
traversed by the Carquinez Bridge, and its shorelines are home to industrial areas, parks, and urban
development. Suisun Bay is the largest contiguous estuarine marsh in the entire United States, and
is ringed by salt ponds, tidal marsh, and managed wetlands. Its shoreline includes some waterrelated industrial development, and several wildlife refuge areas including the Grizzly Island
Wildlife Area, Point Edith Wildlife Area, Peytonia Slough Ecological Reserve, and Hill Slough
Wildlife Area (BCDC, 2021).
The PBF Martinez Refinery and associated hydrogen plants are located in north-central Contra
Costa County, approximately 25 miles east of San Francisco, adjacent to the community of
Martinez south of the Carquinez Strait and southwest of the Benicia-Martinez Bridge. The primary
processing area of the PBF Refinery is between Pacheco Boulevard and Marina Vista, and the
wastewater treatment plant and wharf operations are between Marina Vista and the Carquinez
Strait. Approximately 20 percent of the Refinery is located within the corporate limits of the City
of Martinez. The remainder of the Refinery is in an unincorporated area of the County.
The PBF Martinez Refinery and related hydrogen plants are located in a heavy industrial area,
which allows for the manufacturing and processing of petroleum chemicals, fertilizers, gas, as well
as numerous other industrial and manufacturing uses. The Refinery (including the hydrogen
plants) is bordered to the north by heavy industrial land use and the Carquinez Strait water way.
To the east of the PBF Martinez Refinery are Interstate 680 (I-680), public lands, and wetland
areas that are designated as open space. Along the southern border of the Refinery is land
designated as commercial, multiple family residential (light), and single family residential (heavy).
The area west of the Refinery is similar in mix to the land use along the southern area; however,
the central Martinez downtown area is located directly west of the Refinery.
The Valero Benicia Refinery (including the hydrogen plant) is located at 3400 East Second Street,
within an industrial area (Benicia Industrial Park) in the eastern portion of the City of Benicia,
mostly west of Interstate 680 and northeast of the Carquinez Strait and the Benicia-Martinez
Bridge. The Refinery is located along the northern edge of the Suisun Bay below a low range of
coastal hills. The Refinery occupies approximately 330 acres of the 880-acre Valero Benicia
property; the remaining portion of which is undeveloped. The Refinery is designated as General
Industrial by the City of Benicia General Plan and Zoning Ordinance.
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The Valero Benicia Refinery is immediately bordered by approximately 550 acres of mostly
undeveloped Valero property to the south and west, and general industrial uses to the north and
east. Industrial uses in the Benicia Industrial Park are located east of the Refinery. This area
consists largely of single-level warehouse and manufacturing buildings interspersed with parking
areas and materials storage yards. Residential uses are located approximately 3,000 feet to the
south and west of the Refinery, and approximately 2,100 feet to the northwest. This neighborhood
is separated from the Valero Benicia Refinery site by undeveloped hills, including areas owned by
Valero.
The two refineries are approximately two miles apart on opposite sides of the Carquinez Strait.
The visual character of the area is characterized by industrial activities flanked by rolling hills to
the north, wooded ridges to the west, and marshland along the Carquinez Strait and Suisun Bay.
The visual character of the refineries is industrial with equipment including process vessels,
storage tanks and spheres, cooling towers, heater exhaust stacks, coking units, and industrial flares.
Both refineries are visible from the immediate surrounding area (see Figure 3.1-2).
3.1.2

REGULATORY SETTING

State and local regulations address protection of aesthetic resources. No federal regulations
address aesthetic resources.
3.1.2.1 State
In 1963, the California Scenic Highway Program was created to preserve and protect highway
corridors in areas of outstanding natural beauty from changes that would diminish the aesthetic
value of adjacent lands. Scenic highways are designated by the California Department of
Transportation (Caltrans).
There are no designated or eligible scenic highway within approximately seven miles of the PBF
Martinez or Valero Benicia Refineries. The two closest designated routes to the PBF Martinez
Refinery are from the east portal of the Caldecott Tunnel to Interstate 680 in Walnut Creek (Rte
ID 24) and from the Alameda County line to State Route 24 (Rte ID 680), which are approximately
7.75 mile south of the PBF Martinez Refinery. The closest eligible route to the Valero Benicia
Refinery is State Route 37 near Vallejo/State Route 221 near Napa (Rte ID 29), which is
approximately 7.2 miles northwest of the Valero Benicia Refinery.
In 1965, the McAteer-Petris Act (California Government Code, Section 66600 et seq.) established
the San Francisco Bay Conservation and Development Commission to regulate development on
and adjacent to the San Francisco Bay. The mandate of this Commission is to protect the Bay and
the quality of its waters; to maximize public access to the Bay; to allow planned, controlled
development along the Bay, particularly water-oriented land uses; to restrict
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uncoordinated and haphazard filling of the Bay; and to maintain salt ponds and managed wetlands
along the Bay. The Commission developed the San Francisco Bay Plan (BCDC, 2021). The Bay
Plan identifies five high priority uses of the Bay and shoreline for which shoreline areas should be
reserved. These “priority uses” are ports, water-related industry, airports, wildlife refuges, and
water-related recreation. The San Francisco Bay Plan (BCDC, 2021) designates the refineries as
a water-related industry, which is defined as an industry that requires “a waterfront location on
navigable, deep water to receive raw materials and distribute finished products by ship, thereby
gaining a significant transportation cost advantage.”
3.1.2.2 Local
3.1.2.2.1

Contra Costa County

The Contra Costa County General Plan regulates scenic resources by establishing goals and
policies. The goals and policies related to scenic resources include:
9-A.

To preserve and protect the ecological, scenic, cultural/historic, and
recreational resource lands of the county.

9-C.

To achieve a balance of open space and urban areas to meet the social,
environmental, and economic needs of the county now and for the future.

9-D.

To preserve and protect areas of identified high scenic value, where practical,
and in accordance with the Land Use Element Map.

9-E.

To protect major scenic ridges, to the extent practical, from structures,
roadways, and other activities which would harm their scenic qualities.

9-F.

To preserve the scenic qualities of the San Francisco Bay/Delta estuary system
and the Sacramento-San Joaquin River/Delta shoreline.

9-2.

Historic and scenic features, watersheds, natural waterways, and areas
important for the maintenance of natural vegetation and wildlife populations
shall be preserved and enhanced.

9-5.

The visual identities of urban communities shall be preserved through the
maintenance of existing open space areas between cities and/or communities.

9-22. All new land uses which are to be located below a major scenic ridge shall be
reviewed with an emphasis on protecting the visual qualities of the ridge.
The Contra Costa County General Plan establishes goals for the preservation and protection
of areas of high scenic value, scenic ridges, and the scenic quality of the San Francisco
Bay/Delta estuary system and the Sacramento-San Joaquin/Delta shoreline. The Contra Costa
County General Plan considers the Carquinez Strait a scenic waterway and the ridgelines to
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the west and south of downtown Martinez as scenic ridgelines (General Plan Figure 9-1,
Contra Costa County General Plan, January 2005). These designations limit development on
the ridgelines or in the Strait rather than landscape alteration on adjacent developed areas.
3.1.2.2.2

Solano County

The Solano County General Plan Resources Chapter regulates scenic resources by
establishing goals for protecting and sustainably using resources. The goals and policies
related to scenic resources include:
RS.G-4:

Preserve, conserve, and enhance valuable open space lands that provide
wildlife habitat; conserve natural and visual resources; convey cultural
identity; and improve public safety.

RS.G-6:

Preserve the visual character and identity of communities by maintaining
open space areas between them.

RS.P-35: Protect the unique scenic features of Solano County, particularly hills,
ridgelines, wetlands, and water bodies.
RS.P-37: Protect the visual character of designated scenic roadways.
In addition to the state designated scenic routes, Solano County has designated Interstate 680
to Interstate 80 and Lake Herman Road from Interstate 680 to Columbus Parkway as Scenic
Roadways (General Plan Figure RS-5, Solano County General Plan, Resources Chapter,
November 2008).
3.1.2.2.3

Martinez

The City of Martinez has an adopted General Plan (Martinez, 1973). The Martinez General
Plan has established goals and policies related to scenic resources including:
OSC-G-1:

Maintain and Enhance the Integrity of Martinez’s visual and natural
environment and preservation of habitat.

OSC-P-1:

Where feasible and appropriate, preserve visually significant skyline
vegetation, particularly woodlands and ridgelines.

OSC-P-1.6: Application of land use policy and design review evaluation of possible
impacts that new development may have will ensure minimal or no
impact to the City’s ridgelines.
RS.P-35:

Protect the unique scenic features of Solano County, particularly hills,
ridgelines, wetlands, and water bodies.
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RS.P-36:

Support and encourage practices that reduce light pollution and preserve
views of the night sky.

RS.P-37:

Protect the visual character of designated scenic roadways.

3.1.2.2.4

Benicia

The City of Benicia has an adopted General Plan (June 15, 1999). The General Plan has
adopted goals and policies to preserve and enhance the visual character of Benicia including:
Goal 3.9:

Protect and enhance scenic roads and highways.

Policy 3.9.1: Preserve vistas along I-780 and I-680.
Goal 3.12:

Improve the appearance of the Industrial Park.

Policy 3.12.1: Encourage additional attractive, quality development in industrial
areas.
3.1.3

SIGNIFICANCE CRITERIA

The proposed project impacts on aesthetics will be considered significant if:
x
x
x
x
x
3.1.4

The proposed project would have a substantial adverse effect on a scenic vista.
The proposed project would substantially damage scenic resources, including but not
limited to trees, rock outcropping, and historical buildings within a state scenic highway.
The proposed project would substantially degrade the existing visual character or quality
of the site and its surroundings.
The proposed project would add a visual element of urban character to an existing rural or
open space area or add a modern element to a historic area.
The proposed project would create a new source of substantial light or glare, which would
adversely affect day or nighttime views in the area.
ENVIRONMENTAL IMPACTS

As described in Sections 3.1.1 and 3.1.2, the State of California, Contra Costa and Solano
Counties, the Cities of Martinez and Benicia, and the Bay Conservation and Development
Commission have established goals and policies to protect the scenic highways, scenic vistas,
scenic ridgelines, scenic waterways, and visual character in the area that includes the hydrogen
plants associated with the PBF Martinez Refinery and the Valero Benicia Refinery while
recognizing the industrial sectors that exist in the area. Figure 3.1-3 presents views of the PBF
Martinez Refinery and Figure 3.1-4 presents the views of the Valero Benicia Refinery where the
natural landscape and the refineries can be seen. The refineries have storage tanks, process vessels,
flares, piping, and other industrial structures that may be visible in the foreground with a backdrop
of rolling hills.
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Both the PBF Martinez Refinery and the Valero Benicia Refinery have existing flares and process
vessels that create the industrial skyline of the refineries. As shown in Figure 3.1-3, the PBF
Martinez Refinery skyline includes views of process vessels, coker vessels with superstructures
on top, storage tanks, and spheres. The existing flares at the PBF Martinez Refinery are shorter
structures not visible from the surrounding area. As shown in Figure 3.1-4, the Valero Benicia
Refinery skyline includes views of process vessels, storage tanks, spheres, and flares.
There are two basic types of flares, elevated and ground. Due to the heat generated, a buffer zone
around a flare is required. Therefore, flares tend to be isolated from process and storage areas, as
well as other structures. The precise location within the hydrogen plants and/or refineries for new
flares that may be constructed due to the proposed rule is not currently known.
The Air District regulates flaring at refineries under Rule 12-12 by requiring flaring consistent
with an approved flare minimization plan or for emergency events. Flares are safety devices that
are used when process maintenance, process upsets, and emergencies occur that require flammable
gases to be combusted. Flares that combust hydrocarbons produce yellow flames with varying
amounts of smoke depending on many factors including the type of gases being combusted, the
amount of oxygen in the stream, and the flare design. Larger more complex heavier hydrocarbons
typically generate more smoke, while smaller simple hydrocarbons, such as methane and propane,
generate little to no smoke.
Hydrogen burns with a dim blue flame that can be invisible in the daylight. Impurities can make
the flame more visible. Based on the expected composition of vent gases, the vent gas is expected
to be primarily hydrogen with small quantities of methane. Therefore, a flaring event is expected
to produce a clean burning flame with little-to-no smoke. The flame is expected to be light blue
in color with varying degrees of visibility depending on lighting and weather conditions. The
flame is not expected to be visible during the day and may be more visible at night because of the
contrast.
The addition of flares at the facilities may add visible structures to the skyline at each facility. For
purposes of evaluating aesthetic impacts, elevated flares may be used for compliance with
Proposed Rule 13-5. Figures 3.1-3 and 3.1-4 show renderings of the PBF Martinez Refinery and
the Valero Benicia Refinery, respectively, that include an additional flare at each refinery. In each
rendering a new flare was added in the vicinity of the existing affected hydrogen plant in an area
of sufficient size to allow for isolation of the flare. The renderings depict a predicted worst-case
location for visibility of a new flare. The exact location of the new flare at each facility may vary
and will be determined during the engineering design process.
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As shown in Figure 3.1-3, the addition of a flare in the foreground of the PBF Martinez Refinery
would not change the visual character of the area. As shown in Figure 3.1-4, the addition of a flare
to the eastern end of the Valero Benicia Refinery would not change the visual character of the area.
In addition, the PBF Martinez Refinery and the Valero Benicia Refinery are visible to travelers in
the area on Interstate 680 including the Benicia-Martinez Bridge. Southbound travelers can see
the PBF Martinez Refinery as they descend from the crest of the bridge and northbound travelers
can see the Valero Benicia Refinery as they crest the Benicia-Martinez Bridge of the Interstate
680. Multiple structures at the refineries are similar in height and width as the expected new flares.
As shown in Figures 3.1-3 and 3.1-4, new flares would not be expected to be discernable from the
overall skyline of the existing refineries from the bridge. In addition, the flames on the flares are
not expected to be noticeable during the day.
Another compliance option could include installing a gas recovery system. The gas recovery
system would add piping and compressors to route the vent gas to fuel gas recovery for use in
combustion devices or to route vent gas directly to a combustion device, including existing flares.
Piping is typically located adjacent to existing equipment and near the ground to traverse the
facility and compressors are typically located near ground level. Once routed to an existing
combustion device such as an existing heater, the vent gases would be blended in with natural gas
or refinery fuel gas. Refinery fuel gas is a mix of lighter hydrocarbons, so adding vent gases
containing methane and hydrogen, which are cleaner burning compounds, would not be expected
to change the visibility of exhaust from combustion sources. Therefore, the gas recovery system
is not expected to be visible or distinguishable from the existing operating equipment at the
affected facilities.
If an affected facility chooses to comply with Proposed Rule 13-5 by increasing the use of existing
flares, no change to the existing flare heights would be expected. Therefore, no change to the
existing skyline view would occur. The flaring of hydrogen plant vent gases at an existing flare
would be expected to be similar in visibility to the flame at a new flare as discussed previously.
Similar to the addition of vent gas to the fuel gas for combustion devices, adding hydrogen plant
vent gases to a process emergency flaring event would not be expected to change visual
characteristics of a flaring event (i.e., not expected to increase the amount of smoke generated), as
methane and hydrogen are cleaner burning compounds.
Control technology associated with an Alternative Compliance Plan may include addition of
piping, valves, flanges, monitoring equipment, and compressors and similar equipment to reroute
gas streams within the facility. This type of equipment that may be installed under an Alternative
Compliance Plan is low in profile and generally at ground level, therefore, is not expected to be
visible outside of the facility.
The aesthetic impacts associated with the installation of a new flare are expected to be the worstcase impacts under Proposed Rule 13-5. Based on the above analysis, no significant adverse
impacts to aesthetics are expected from the compliance options which include installing flare
technology to control total organic compound emissions; installing a gas recovery system; or
implementing an Alternative Compliance Plan to comply with Proposed Rule 13-5.
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3.1.5

MITIGATION MEASURES

No significant aesthetic impacts are expected. Therefore, no mitigation measures are necessary.
3.1.6

SIGNIFICANCE CONCLUSION AND REMAINING IMPACTS

The aesthetic impacts associated with implementation of Proposed Rule 13-5 would not
significantly adversely alter the aesthetic views. Therefore, aesthetic impacts are considered less
than significant with no remaining significant impacts.
3.1.7

CUMULATIVE IMPACTS

Pursuant to CEQA Guidelines §15130(a), “An EIR shall discuss cumulative impacts of a project
when the project’s incremental effect is cumulatively considerable, as defined in Section
15065(a)(3). Where a Lead Agency is examining a project with an incremental effect that is not
‘cumulatively considerable,’ a Lead Agency need not consider that effect significant but shall
briefly describe its basis for concluding that the incremental effect is not cumulatively
considerable.” Further, CEQA Guidelines §15130(b) requires that an EIR’s “discussion of
cumulative impacts reflect the severity of the impacts [from a proposed project] and their
likelihood of occurrence, but the discussion need not provide as great detail as is provided for the
effects attributable to the project alone.” The discussion should be guided by standards of
practicality and reasonableness. Cumulative impacts are defined by CEQA as “two or more
individual effects which, when considered together, are considerable or which compound or
increase other environmental impacts.” (CEQA Guidelines, §15355).
Cumulative impacts are further described as follows:
1. “The individual effects may be changes resulting from a single project or a number of
separate projects.” (CEQA Guidelines §15355(a).
2. “The cumulative impact from several projects is the change in the environment which
results from the incremental impact of the project when added to other closely related
past, present, and reasonably foreseeable probable future projects. Cumulative impacts
can result from individually minor but collectively significant projects taking place
over a period of time.” (CEQA Guidelines, §15355(b)).
3. “[A] cumulative impact consists of an impact which is created as a result of the
combination of the project evaluated in the EIR together with other projects causing
related impacts. An EIR should not discuss impacts which do not result in part
from the project evaluated in the EIR.” (CEQA Guidelines, §15130(a)(1)).
The locations of the hydrogen plants at the two refineries are such that they are not visible together.
As concluded in the above aesthetic impacts analysis, installation of new flares at the hydrogen
plants for the two affected refineries would not change the visual character of the areas and the
aesthetic impacts were concluded to be less than significant. The potential cumulative impacts
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from past, present, and future projects include the projects at the refineries and adjacent industrial
facilities that have created the industrial visual character of the area, including marine terminals,
storage facilities, wastewater treatment plants, etc. The addition of a new flare – which would be
the worst-case aesthetic impact associated with Rule 13-5 – is consistent with the visual character
of the hydrogen plants within an industrial area. Because aesthetic impacts do not exceed the
impact significance thresholds, they are not considered to be cumulatively considerable (CEQA
Guidelines §15064 (h)(1)). Therefore, the proposed project is not expected to generate significant
adverse cumulative aesthetic impacts.
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3.2

AIR QUALITY

This subchapter of the EIR evaluates the potential air quality impacts associated with
implementation of Proposed Rule 13-5. Proposed Rule 13-5 would limit vented emissions
of total organic compounds (methane and other hydrocarbons) from hydrogen production
and hydrogen carrying systems within the Bay Area. The hydrogen plants at two refineries
are expected to need additional control technology to comply with Proposed Rule 13-5:
Valero in Benicia and the hydrogen plants that provide hydrogen to PBF in Martinez.
Compliance options could include: installing flare technology to control total organic
compound emissions; installing a gas recovery system; or implementing an Alternative
Compliance Plan. It is expected that both facilities would install either an industrial flare
or vapor recovery technology, or re-route emissions from vents to control total organic
compound emissions. The gas recovery system would add piping and compressors to route
the vent gas to fuel gas recovery for use in combustion devices or to route vent gas directly
to a combustion device. Control technology in an Alternative Compliance Plan may vary
but would be expected to include addition of piping, valves, flanges, monitoring
equipment, and compressors and similar equipment to reroute gas streams within the
facility. Of these options, the construction of new flares would be expected to result in the
worst-case impacts due to construction activities and the operation of a new stationary
source.
The NOP/IS (see Appendix A) determined potential air quality impacts associated with the
implementation of Proposed Rule 13-5 are potentially significant. The potentially
significant impacts to criteria pollutant emissions are evaluated in this chapter.
3.1.1
3.2.1.1

ENVIRONMENTAL SETTING
Criteria Pollutants

Ambient Air Quality Standards
It is the responsibility of the Air District to ensure that State and federal AAQS are achieved
and maintained in its geographical jurisdiction. Health-based air quality standards have
been established by California and the federal government for the following criteria air
pollutants: ozone (O 3 ), carbon monoxide (CO), nitrogen dioxide (NO 2 ), particulate matter
(PM 10 and PM 2.5 ), sulfur dioxide (SO 2 ), and lead (Pb). These standards were established
to protect sensitive receptors with a margin of safety from adverse health impacts due to
exposure to air pollution. California has also established standards for sulfate, visibility,
hydrogen sulfide, and vinyl chloride. The State (CAAQS) and national (NAAQS) AAQS
for each of these pollutants and their effects on health are summarized in Table 3.2-1.
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TABLE 3.2-1
Federal and State Ambient Air Quality Standards

AIR
POLLUTANT
Ozone

Carbon Monoxide

Nitrogen Dioxide

STATE STANDARD
CONCENTRATION/
AVERAGING TIME

FEDERAL PRIMARY
STANDARD
CONCENTRATION/
AVERAGING TIME

MOST RELEVANT EFFECTS

0.09 ppm, 1-hr. avg. >

No Federal 1-hr standard

0.070 ppm, 8-hr. avg.

0.070 ppm, 8-hr avg. >

(a) Short-term exposures: (1) Pulmonary function
decrements and localized lung edema in humans and
animals (2) Risk to public health implied by
alterations in pulmonary morphology and host defense
in animals; (b) Long-term exposures: Risk to public
health implied by altered connective tissue
metabolism and altered pulmonary morphology in
animals after long-term exposures and pulmonary
function decrements in chronically exposed humans;
(c) Vegetation damage; (d) Property damage

9.0 ppm, 8-hr avg. >
20 ppm, 1-hr avg. >

9 ppm, 8-hr avg.>
35 ppm, 1-hr avg.>

(a) Aggravation of angina pectoris and other aspects
of coronary heart disease; (b) Decreased exercise
tolerance in persons with peripheral vascular disease
and lung disease; (c) Impairment of central nervous
system functions; (d) Possible increased risk to fetuses
(a) Potential to aggravate chronic respiratory disease
and respiratory symptoms in sensitive groups; (b) Risk
to public health implied by pulmonary and extrapulmonary biochemical and cellular changes and
pulmonary structural changes; (c) Contribution to
atmospheric discoloration

0.030 ppm, annual avg.

0.053 ppm, ann. avg.>

0.18 ppm, 1-hr avg. >

0.100 ppm, 1-hr avg.

Sulfur Dioxide

0.04 ppm, 24-hr avg.>
0.25 ppm, 1-hr. avg. >

No Federal 24-hr Standard>
0.075 ppm, 1-hr avg.>

(a) Bronchoconstriction accompanied by symptoms
which may include wheezing, shortness of breath and
chest tightness, during exercise or physical activity in
persons with asthma

Suspended
Particulate Matter
(PM 10 )

20 μg/m3, ann. arithmetic mean >
50 μg/m3, 24-hr average>

No Federal annual Standard
150 μg/m3, 24-hr avg.>

(a) Excess deaths from short-term exposures and
exacerbation of symptoms in sensitive patients with
respiratory disease; (b) Excess seasonal declines in
pulmonary function, especially in children

Suspended
Particulate Matter
(PM 2.5 )

12 μg/m3, annual arithmetic mean>
No State 24-hr Standard

12 μg/m3, annual arithmetic mean>
35 μg/m3, 24-hour average>

Decreased lung function from exposures and
exacerbation of symptoms in sensitive patients with
respiratory disease; elderly; children.

Sulfates

25 μg/m3, 24-hr avg. >=

No Federal Standard

(a) Decrease in ventilatory function; (b) Aggravation
of asthmatic symptoms; (c) Aggravation of cardiopulmonary disease; (d) Vegetation damage; (e)
Degradation of visibility; (f) Property damage

Lead

1.5 μg/m3, 30-day avg. >=
No State Calendar Quarter Standard
No State 3-Month Rolling Avg.
Standard

No Federal 30-day avg. Standard
1.5 μg/m3, calendar quarter>
0.15 μg/m3 3-Month Rolling average

(a) Increased body burden; (b) Impairment of blood
formation and nerve conduction

VisibilityReducing
Particles

In sufficient amount to give an
extinction coefficient >0.23 inverse
kilometers (visual range to less than 10
miles) with relative humidity less than
70%, 8-hour average (10am – 6pm
PST)

No Federal Standard

Visibility based standard, not a health based standard.
Nephelometry and AISI Tape Sampler; instrumental
measurement on days when relative humidity is less
than 70 percent

U.S. EPA requires CARB and Air Districts to measure the ambient levels of air pollution
to determine compliance with the NAAQS. To comply with this mandate, the Air District
monitors levels of various criteria pollutants at 25 monitoring stations within the San
Francisco Bay Area. A summary of the 2019 maximum concentration and number of days
exceeding State and federal ambient air standards at the Air District monitoring stations
are presented in Table 3.2-2.
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8-Hr

0

0
0
-

0

0
0
0
-

0
0
0
0
0
0

0
0
0
0

Nat/
Cal
Days

CARBON
MONOXIDE

60
65
-

55

30
41
48
64
45

50
58
62
50
61
42

37
50
32
53

Max
1-Hr

11
14
-

9

4
6
8
13
6

13
15
9
12
10
7

(ppb)
5
8
4
7

Ann
Avg

0

0
0
-

0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0

Nat
1-Hr
Days

NITROGEN
DIOXIDE

0

0
0
-

0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0

Cal
1-Hr
Days

14.5
-

-

9.8
8.4
17.9
22.4
-

19.2
16
17.6

10.9

Max
1-Hr

1.5
-

-

2.2
2.1
4.6
4.2
-

2.7
3.7
1.9

0

0
-

-

0
0
0
0
-

0
0
0

Max
Nat
241-Hr
Hr
Days
(ppb)
1.9
0

0

0
-

-

0
0
0
0
-

0
0
0

0

Cal
24-Hr
Days

SULFUR DIOXIDE
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19.2
-

-

15.4
11.4
-

14.7
16.5

14.2
14.3
-

Ann
Avg

10

77
-

-

57
36
-

42
36

0

0
-

-

0
0
-

0
0

Max
Nat
24-Hr 24-Hr
Days
ȝJP3)
39
0
33
0
-

PM

2.5

5

4
-

-

2
0
-

0
0

21.3
27.6
32.8
-

29.5

28.2
28.8
29.1
-

28.8
28.5
24.7
29.3
25.4
35.9

1

0
0
0
-

0

0
0
0
-

0
0
0
0
0
1

27
43
43
-

36

40
40
*
-

42
45
44
45
44
44

Cal
Max Nat 3-Yr
24-Hr 24-Hr 24-Hr Avg
Days
Days
ȝJP3)
0
21.5
0
*
0
19.5
0
42
28
0
35
30.5
0
48

PM

5.8
9.1
7.4
-

7

6.8
6.4
6.3
-

9.4
7.4
6.7
7.8
7.7
7.8

5.9
6.4
5.7
8.6

Ann
Avg

3.2-3

6.3
10.5
10.1
-

8.9

10.8
8.7
*
-

10.1
11.1
9.3
11.7
9.7
10.4

*
9
7.4
11.2

3-Yr
Avg
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Source: BAAQMD, 2020.
* Air monitoring at Napa Valley College began on April 1, 2018. Therefore, three-year averages for ozone and PM 2.5 are not available. Ozone data at Sebastopol had poor quality assurance results from July 17, 2019, through October 16, 2019, due to a
failed California Air Resources Board audit. Therefore, the three-year average for ozone is not available. Near-road air monitoring at Pleasanton began on April 1, 2018. Therefore, three-year averages for PM 2.5 are not available.
(ppb) = parts per billion (ppm) = parts per million, (μg/m3) = micrograms per cubic meter
.

North Counties
Napa Valley College*
San Rafael
Sebastopol*
Vallejo
Coast/Central Bay
Berkeley Aquatic Pk
Laney College Fwy
Oakland
Oakland-West
Richmond
San Francisco
San Pablo
Eastern District
Bethel Island
Concord
Crockett
Fairfield
Livermore
Martinez
Pleasanton*
San Ramon
South Central Bay
Hayward
Redwood City
Santa Clara Valley
Gilroy
Los Gatos
San Jose
San Jose Freeway
San Martin
Total Days over
Standard

MONITORING
STATIONS

Chapter 3: Environmental Setting, Impacts and Mitigation Measures

Chapter 3: Environmental Setting, Impacts and Mitigation Measures

Air quality conditions in the San Francisco Bay Area have improved since the Air District was
created in 1955. The long-term trend of ambient concentrations of air pollutants and the number
of days on which the region exceeds AAQS have generally declined, although some year-to-year
variability primarily due to meteorology, causes some short-term increases in the number of
exceedance days (see Table 3.2-3). The Air District is in attainment of the State AAQS for CO,
NO 2 , and SO 2 . However, the Air District does not comply with the State 24-hour PM 10 standard,
annual PM 10 standard, and annual PM 2.5 standard. The Air District is unclassifiable/attainment
for the federal CO, NO 2 , SO 2 , Pb, and PM 10 standards. A designation of unclassifiable/ attainment
means that the U.S. EPA has determined to have sufficient evidence to find the area either is
attaining or is likely attaining the NAAQS.
The 2019 air quality data from the Air District monitoring stations are presented in Table 3.2-2.
No monitoring stations measured an exceedance of any of State or federal AAQS for CO, NO 2 ,
and SO 2 . All monitoring stations were in compliance with the federal PM 10 standards. The State
24-hour PM 10 standard was exceeded on five days in 2019, at the San Jose and Bethel Island
monitoring stations (see Table 3.2-2).
The Bay Area is designated as a non-attainment area for the federal and State eight-hour ozone
standard and the federal 24-hour PM 2.5 standard. The State and federal eight-hour ozone standards
were exceeded on nine days in 2019 at one site or more in the Air District; most frequently in the
Eastern District (Livermore, Concord, Bethel Island, and San Ramon) (see Table 3.2-2). The
federal 24-hour PM 2.5 standard was exceeded at one or more Bay Area station on one day in 2019,
most frequently in San Pablo.
TABLE 3.2-3
Bay Area Air Quality Summary
Days over Standards
YEAR

2010
2011
2012
2013
2014
2015
2016
2017
2018
2019

OZONE

CARBON MONOXIDE

8Hr

1Hr

8Hr

Nat

Cal

Cal

Nat

Cal

Nat

Cal

Nat

11
9
8
3
9
12
15
6
3
9

8
5
3
3
3
7
6
6
2
6

11
10
8
3
10
12
15
6
3
9

0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0

0
0
1
0
0
0
0
1
0
0

1-Hr

SULFUR
DIOXIDE

NO 2

8-Hr

1-Hr

PM 10

PM 2.5

24-Hr*

24-Hr

1-Hr

24-Hr

Cal

Nat

Cal

Nat

Cal

Nat

0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
1
0

2
3
2
6
2
1
0
6
6
5

6
8
3
13
3
9
0
18
18
1

Source: BAAQMD, 2020.
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3.2.1.2

Criteria Pollutant Health Effects

3.2.1.2.1

Ozone

Ozone is not emitted directly from pollution sources. Instead ozone is formed in the atmosphere
through complex chemical reactions between hydrocarbons, or reactive organic gases (ROG), also
commonly referred to as volatile organic compounds (VOC), and nitrogen oxides (NOx), in the
presence of sunlight. ROG and NOx are referred to as ozone precursors.
Ozone, a colorless gas with a sharp odor, is a highly reactive form of oxygen. High ozone
concentrations exist naturally in the stratosphere. Some mixing of stratospheric ozone downward
through the troposphere to the earth's surface does occur; however, the extent of ozone mixing is
limited. At the earth's surface in sites remote from urban areas ozone concentrations are normally
very low (0.03-0.05 ppm). While ozone is beneficial in the stratosphere because it filters out skincancer-causing ultraviolet radiation, ground level ozone is harmful, is a highly reactive oxidant,
which accounts for its damaging effects on human health, plants and materials at the earth's
surface.
Ozone is harmful to public health at high concentrations near ground level. Ozone can damage
the tissues of the lungs and respiratory tract. High concentrations of ozone irritate the nose, throat,
and respiratory system and constrict the airways. Ozone also can aggravate other respiratory
conditions such as asthma, bronchitis, and emphysema, causing increased hospital admissions.
Repeated exposure to high ozone levels can make people more susceptible to respiratory infection
and lung inflammation and permanently damage lung tissue. Ozone can also have negative
cardiovascular impacts, including chronic hardening of the arteries and acute triggering of heart
attacks. Children are most at risk as they tend to be active and outdoors in the summer when ozone
levels are highest. Seniors and people with respiratory illnesses are also especially sensitive to
ozone’s effects. Even healthy adults can be affected by working or exercising outdoors during
high ozone levels.
The propensity of ozone for reacting with organic materials causes it to be damaging to living
cells, and ambient ozone concentrations in the Bay Area are occasionally sufficient to cause health
effects. Ozone enters the human body primarily through the respiratory tract and causes
respiratory irritation and discomfort, makes breathing more difficult during exercise, reducing the
respiratory system's ability to remove inhaled particles and fight infection while long-term
exposure damages lung tissue.
Plants are sensitive to ozone at concentrations well below the health-based standards and ozone is
responsible for significant crop damage. Ozone is also responsible for damage to forests and other
ecosystems.
3.2.1.2.2

Reactive Organic Gases (ROGs)

It should be noted that there are no state or national ambient air quality standards for ROGs because
they are not classified as criteria pollutants. ROGs are regulated, however, because ROG
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emissions contribute to the formation of ozone. They are also transformed into organic aerosols
in the atmosphere, contributing to higher PM 10 and lower visibility levels.
Although health-based standards have not been established for ROGs, health effects can occur
from exposures to high concentrations of ROGs because of interference with oxygen uptake. In
general, ambient ROG concentrations in the atmosphere are suspected to cause coughing,
sneezing, headaches, weakness, laryngitis, and bronchitis, even at low concentrations. Some
hydrocarbon components classified as ROG emissions are thought or known to be hazardous.
Benzene, for example, one hydrocarbon component of ROG emissions, is known to be a human
carcinogen.
ROG emissions result primarily from incomplete fuel combustion and the evaporation of paints,
solvents and fuels. Mobile sources are the largest contributors to ROG emissions. Stationary
sources include processes that use solvents (such as manufacturing, degreasing, and coating
operations) and petroleum refining, and marketing. Area-wide ROG sources include consumer
products, pesticides, aerosol and architectural coatings, asphalt paving and roofing, and other
evaporative emissions.
3.2.1.2.3

Carbon Monoxide (CO)

CO is a colorless, odorless, relatively inert gas. It is a trace constituent in the unpolluted
troposphere, and is produced by both natural processes and human activities. In remote areas far
from human habitation, carbon monoxide occurs in the atmosphere at an average background
concentration of 0.04 ppm, primarily as a result of natural processes such as forest fires and the
oxidation of methane. Global atmospheric mixing of CO from urban and industrial sources creates
higher background concentrations (up to 0.20 ppm) near urban areas. The major source of CO in
urban areas is incomplete combustion of carbon-containing fuels, mainly gasoline used in mobile
sources. Consequently, CO concentrations are generally highest in the vicinity of major
concentrations of vehicular traffic.
CO is a primary pollutant, meaning that it is directly emitted into the air, not formed in the
atmosphere by chemical reaction of precursors, as is the case with ozone and other secondary
pollutants. Ambient concentrations of CO in the District exhibit large spatial and temporal
variations, due to variations in the rate at which CO is emitted, and in the meteorological conditions
that govern transport and dilution. Unlike ozone, CO tends to reach high concentrations in the fall
and winter months. The highest concentrations frequently occur on weekdays at times consistent
with rush hour traffic and late night during the coolest, most stable atmospheric portion of the day.
When CO is inhaled in sufficient concentration, it can displace oxygen and bind with the
hemoglobin in the blood, reducing the capacity of the blood to carry oxygen. Individuals most at
risk from the effects of CO include heart patients, fetuses (unborn babies), smokers, and people
who exercise heavily. Normal healthy individuals are affected at higher concentrations, which
may cause impairment of manual dexterity, vision, learning ability, and performance of work. The
results of studies concerning the combined effects of CO and other pollutants in animals have
shown a synergistic effect after exposure to CO and ozone.
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3.2.1.2.4

Particulate Matter (PM 10 & PM 2.5 )

Particulate matter, or PM, consists of microscopically small solid particles or liquid droplets
suspended in the air. PM can be emitted directly into the air or it can be formed from secondary
reactions involving gaseous pollutants that combine in the atmosphere. Particulate pollution is
primarily a problem in winter, accumulating when cold, stagnant weather comes into the Bay Area.
PM is usually broken down further into two size distributions, PM 10 and PM 2.5 . Of great concern
to public health are the particles small enough to be inhaled into the deepest parts of the lung.
Respirable particles (particulate matter less than about 10 micrometers in diameter) can
accumulate in the respiratory system and aggravate health problems such as asthma, bronchitis
and other lung diseases. Children, the elderly, exercising adults, and those suffering from asthma
are especially vulnerable to adverse health effects of PM 10 and PM 2.5 .
A consistent correlation between elevated ambient particulate matter (PM 10 and PM 2.5 ) levels and
an increase in mortality rates, respiratory infections, number and severity of asthma attacks and
the number of hospital admissions has been observed in different parts of the United States and
various areas around the world. Studies have reported an association between long-term exposure
to air pollution dominated by fine particles (PM 2.5 ) and increased mortality, reduction in life-span,
and an increased mortality from lung cancer.
Daily fluctuations in fine particulate matter concentration levels have also been related to hospital
admissions for acute respiratory conditions, to school and kindergarten absences, to a decrease in
respiratory function in normal children and to increased medication use in children and adults with
asthma. Studies have also shown lung function growth in children is reduced with long-term
exposure to particulate matter. The elderly, people with pre-existing respiratory and/or
cardiovascular disease and children appear to be more susceptible to the effects of PM 10 and PM 2.5 .
3.2.1.2.5

Nitrogen Dioxide (NO 2 )

NO 2 is a reddish-brown gas with a bleach-like odor. Nitric oxide (NO) is a colorless gas, formed
from the nitrogen (N 2 ) and oxygen (O 2 ) in air under conditions of high temperature and pressure
which are generally present during combustion of fuels; NO reacts rapidly with the oxygen in air
to form NO 2 . NO 2 is responsible for the brownish tinge of polluted air. The two gases, NO and
NO 2 , are referred to collectively as nitrogen oxides or NOx. In the presence of sunlight, NO 2
reacts to form nitric oxide and an oxygen atom. The oxygen atom can react further to form ozone,
via a complex series of chemical reactions involving hydrocarbons. Nitrogen dioxide may also
react to form nitric acid (HNO 3 ) which reacts further to form nitrates, which are a component of
PM 10 .
NO 2 is a respiratory irritant and reduces resistance to respiratory infection. Children and people
with respiratory disease are most susceptible to its effects.
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3.2.1.2.6

Sulfur Dioxide (SO 2 )

SO 2 is a colorless gas with a sharp odor. It reacts in the air to form sulfuric acid (H 2 SO 4 ), which
contributes to acid precipitation, and sulfates, which are a component of PM 10 and PM 2.5 . Most
of the SO 2 emitted into the atmosphere is produced by the burning of sulfur-containing fuels.
At sufficiently high concentrations, SO 2 affects breathing and the lungs’ defenses, and can
aggravate respiratory and cardiovascular diseases. Asthmatics and people with chronic lung
disease or cardiovascular disease are most sensitive to its effects. SO 2 also causes plant damage,
damage to materials, and acidification of lakes and streams.
3.2.1.3 Current Emissions Inventory
An emission inventory is a detailed estimate of air pollutant emissions from a range of sources in
a given area, for a specified time period. Future projected emissions incorporate current levels of
control on sources, growth in activity in the Air District and implementation of future programs
that affect emissions of air pollutants.
3.2.1.3.1

Ozone

NOx and ROG emissions are decreasing state-wide and in the San Francisco Bay Area since 1975
and are projected to continue to decline. ROG emissions result primarily from incomplete fuel
combustion and the evaporation of paints, solvents and fuels. Mobile sources are the largest
contributors to ROG emissions. Stationary sources include processes that use solvents (such as
manufacturing, degreasing, and coating operations) and petroleum refining and marketing. Areawide ROG sources include consumer products, pesticides, aerosol and architectural coatings,
asphalt paving and roofing, and other evaporative emissions. About 42 percent of anthropogenic
ROG emissions in the Bay Area are from mobile source emissions, while 26 percent are from
petroleum and solvent evaporation (see Table 3.2-4) (BAAQMD, 2017).
TABLE 3.2-4
Anthropogenic Air Emission Inventory 2015
(tons per day)
Source
On-Road Motor Vehicles
Other Mobile Sources
Petroleum & Solvent Evaporation
Industrial and Commercial
Combustion
Other Sources

ROG
59.6
49.2
67.3
15.4
13.0
54.4

NOx
128.1
122.2
-3.0
44.7
1.2

Source: BAAQMD, 2017.
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Approximately 84 percent of NOx emissions in the Bay Area are produced by the combustion of
fuels. Mobile sources of NOx include motor vehicles, aircraft, trains, ships, recreation boats,
industrial and construction equipment, farm equipment, off-road recreational vehicles, and other
equipment. NOx and ROG emissions have been reduced for both stationary and mobile sources
due to more stringent regulations from CARB and the District, respectively (see Table 3.2-4)
(BAAQMD, 2017).
3.2.1.3.2

Particulate Matter

Particulate matter (both PM 10 and PM 2.5 ) is a diverse mixture of suspended particles and liquid
droplets (aerosols). PM includes elements such as carbon and metals; compounds such as nitrates,
organics, and sulfates; and complex mixtures such as diesel exhaust, wood smoke, and soil. Unlike
the other criteria pollutants which are individual chemical compounds, PM includes all particles
that are suspended in the air. PM is both directly emitted (referred to as direct PM or primary PM)
and also formed in the atmosphere through reactions among different pollutants (this is referred to
as indirect or secondary PM).
PM is generally characterized on the basis of particle size. Ultra-fine PM includes particles less
than 0.1 microns in diameter. Fine PM (PM 2.5 ) consists of particles 2.5 microns or less in diameter.
PM 10 consists of particles 10 microns or less in diameter. Total suspended particulates (TSP)
includes suspended particles of any size.
Combustion of fossil fuels and biomass, primarily wood, from various sources are the primary
contributors of directly-emitted Bay Area PM 2.5 (BAAQMD, 2017). Biomass combustion
concentrations are about 3-4 times higher in winter than during the other seasons, and its
contribution to peak PM 2.5 is greater. The increased winter biomass combustion sources reflect
increased residential wood-burning during the winter season. The inventory of PM 10 and PM 2.5
emission sources is provided in Table 3.2-5.
TABLE 3.2-5
Particulate Emissions Inventory by Source, Annual Average 2015
(tons per day)
Source
Residential Wood-Burning
Geological Dust
On-Road Motor Vehicles
Other Mobile Sources
Industrial Combustion
Industrial/Commercial Processes
Accidental Fires
Commercial Cooking
Animal Waste

PM 10
12.0
49.1
12.0
5.5
6.5
7.6
4.4
2.2
9.8

PM 2.5
11.8
6.6
5.6
5.6
6.1
4.7
3.8
1.9
0.9

Source: BAAQMD, 2017.
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3.2.1.4

Non-Criteria Pollutants Health Effects

Although the primary mandate of the Air District is attaining and maintaining the national and
state Ambient Air Quality Standards for criteria pollutants within the Air District jurisdiction, the
Air District also has a general responsibility to control, and where possible, reduce public exposure
to airborne toxic compounds. TACs are a defined set of airborne pollutants that may pose a present
or potential hazard to human health. TACs can be emitted directly and can also be formed in the
atmosphere through reactions among different pollutants. The health effects associated with TACs
are quite diverse and generally are assessed locally, rather than regionally. TACs can cause longterm health effects such as cancer, birth defects, neurological damage, asthma, bronchitis or
genetic damage; or short-term acute affects such as eye watering, respiratory irritation, running
nose, throat pain, and headaches. TACs are separated into carcinogens and non-carcinogens based
on the nature of the pollutant. Carcinogens are assumed to have no safe threshold below which
health impacts would not occur. Non-carcinogenic substances differ in that there is generally
assumed to be a safe level of exposure below which no negative health impact is expected to occur.
These levels are determined on a pollutant-by-pollutant basis. The air toxics program was
established as a separate and complementary program designed to evaluate and reduce adverse
health effects resulting from exposure to TACs.
The major elements of the Air District’s air toxics program are outlined below.
x

Preconstruction review of new and modified sources for potential health impacts, and the
requirement for new/modified sources with TAC emissions that exceed a specified threshold
to use BACT.

x

The Air Toxics Hot Spots Program, designed to identify industrial and commercial facilities
that may result in locally elevated ambient concentrations of TACs, to report significant
emissions to the affected public, and to reduce unacceptable health risks.

x

The Air District’s Community Air Risk Evaluation (CARE) Program has been implemented
to identify areas where air pollution contributes most to health impacts and where populations
are most vulnerable to air pollution; to reduce the health impacts in these areas; and to engage
the community and other agencies to develop additional actions to reduce local health impacts.

x

Control measures designed to reduce emissions from source categories of TACs, including
rules originating from the state Toxic Air Contaminant Act and the federal Clean Air Act.

x

The TAC emissions inventory, a database that contains information concerning routine and
predictable emissions of TACs from permitted stationary sources.

x

Ambient monitoring of TAC concentrations at a number of sites throughout the Bay Area.
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x

The Air District’s Regulation 11, Rule 18: Reduction of Risk from Air Toxic Emissions at
Existing Facilities (Rule 11-18) which was adopted November 15, 2017. See Section 3.2.2.2
below for a further discussion of this rule.

3.2.1.4.1

TAC Health Effects

TACs can cause or contribute to a wide range of health effects. Acute (short-term) health effects
may include eye and throat irritation. Chronic (long-term) exposure to TACs may cause more
severe effects such as neurological damage, hormone disruption, developmental defects, and
cancer. CARB has identified roughly 200 TACs, including diesel particulate matter (diesel PM)
and environmental tobacco smoke.
Unlike criteria pollutants which are subject to ambient air quality standards, TACs are primarily
regulated at the individual emissions source level based on risk assessment. Human outdoor
exposure risk associated with an individual air toxic species is calculated as its ground-level
concentration multiplied by an established unit risk factor for that air toxic species. Total risk due
to TACs is the sum of the individual risks associated with each air toxic species.
Occupational health studies have shown diesel PM to be a lung carcinogen as well as a respiratory
irritant. Benzene, present in gasoline vapors and also a byproduct of combustion, has been
classified as a human carcinogen and is associated with leukemia. 1,3-butadiene, produced from
motor vehicle exhaust and other combustion sources, has also been associated with leukemia.
Reducing 1,3-butadiene also has a co-benefit in reducing the air toxic acrolein.
Acetaldehyde and formaldehyde are emitted from fuel combustion and other sources. They are
also formed photo-chemically in the atmosphere from other compounds. Both compounds have
been found to cause nasal cancers in animal studies and are also associated with skin and
respiratory irritation. Human studies for carcinogenic effects of acetaldehyde are sparse but, in
combination with animal studies, sufficient to support classification as a probable human
carcinogen. Formaldehyde has been associated with nasal sinus cancer and nasopharyngeal
cancer, and possibly with leukemia.
The primary health risk of concern due to exposure to TACs is the risk of contracting cancer. The
carcinogenic potential of TACs is a particular public health concern because many scientists
currently believe that there are not "safe" levels of exposure to carcinogens without some risk to
causing cancer. The proportion of cancer deaths attributable to air pollution has not been estimated
using epidemiological methods. Based on ambient air quality monitoring, and using OEHHA
cancer risk factors, 1 the estimated lifetime cancer risk for Bay Area residents, over a 70-year

1

See CARB’s Risk Management Guidance for Stationary Sources of Air Toxics, Discussion Draft, May 27, 2015,
https://www.arb.ca.gov/toxics/rma/rma_guidancedraft052715.pdf and the Office Environmental Health Hazard
Assessment's toxicity values at http://oehha.ca.gov/media/CPFs042909.pdf. The cancer risk estimates shown in
Figure 3.2-1 are higher than the estimates provided in documents such as the Bay Area 2010 Clean Air Plan and the
April 2014 CARE report entitled Improving Air Quality and Health in Bay Area Communities. It should be
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lifespan from all TACs combined, declined from 4,100 cases per million in 1990 to 690 cases per
million people in 2014, as shown in Figure 3.2-1. This represents an 80 percent decrease between
1990 and 2014 (BAAQMD, 2016).
The cancer risk related to diesel PM, which accounts for most of the cancer risk from TACs, has
declined substantially over the past 15-20 years as a result of ARB regulations and Air District
programs to reduce emissions from diesel engines. However, diesel PM still accounts for roughly
60 percent of the total cancer risk related to TACs.

emphasized that the higher risk estimates shown in Figure 3.2-1 are due solely to changes in the methodology used
to estimate cancer risk, and not to any actual increase in TAC emissions or population exposure to TACs.
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FIGURE 3.2-1 Cancer-Risk Weighted Toxics Trends

Source: BAAQMD, 2020a.

3.2.1.4.2

Air Toxics Emission Inventory

The Air District maintains a database that contains information concerning emissions of TACs
from permitted stationary sources in the Bay Area. This inventory, and a similar inventory for
mobile and area sources compiled by CARB, is used to plan strategies to reduce public exposure
to TACs. The detailed emissions inventory is reported in the Air District Toxic Air Contaminant
Control Program, 2017 Annual Report (BAAQMD, 2020b). The 2017 emissions inventory
continues to show decreasing emissions of many TACs in the Bay Area.
3.2.1.4.3

Ambient Monitoring Network

The Air District maintains a network of air quality monitoring network of 16 stations distributed
among the nine Bay Area counties, five were established by CARB and are maintained by the Air
District. The remaining 11 sites are operated by the Air District.
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3.2.2

REGULATORY SETTING

3.2.2.1

Criteria Pollutants

Ambient air quality standards in California are the responsibility of, and have been established by,
both the U.S. EPA and CARB. These standards have been set at concentrations, which provide
margins of safety for the protection of public health and welfare. Federal and state air quality
standards are presented in Table 3.2-1. The federal, state, and local air quality regulations are
identified below in further detail.
3.2.2.1.1

Federal Regulations

The U.S. EPA is responsible for setting and enforcing the NAAQ Ss for ozone, CO, NO 2 , SO 2 ,
PM 10 , PM 2.5 , and lead. The U.S. EPA has jurisdiction over emissions sources that are under the
authority of the federal government including aircraft, locomotives, and emissions sources outside
state waters (Outer Continental Shelf). The U.S. EPA also establishes emission standards for
vehicles sold in states other than California. Automobiles sold in California must meet the stricter
emission requirements of the CARB.
The Clean Air Act (CAA) Amendments of 1990 give the U.S. EPA additional authority to require
states to reduce emissions of ozone precursors and particulate matter in non-attainment areas. The
amendments set attainment deadlines based on the severity of problems. At the state level, CARB
has traditionally established state ambient air quality standards, maintained oversight authority in
air quality planning, developed programs for reducing emissions from motor vehicles, developed
air emission inventories, collected air quality and meteorological data, and approved state
implementation plans. At a local level, California’s air districts, including the Bay Area Air
Quality Management District, are responsible for overseeing stationary source emissions,
approving permits, maintaining emission inventories, maintaining air quality stations, overseeing
agricultural burning permits, and reviewing air quality-related sections of environmental
documents required by CEQA.
Other federal regulations applicable to the Bay Area include Title III of the Clean Air Act, which
regulates toxic air contaminants. Title V of the Act establishes a federal permit program for large
stationary emission sources. The U.S. EPA also has authority over the Prevention of Significant
Deterioration (PSD) program, as well as the New Source Performance Standards (NSPS), both of
which regulate stationary sources under specified conditions.
3.2.2.1.2 California Regulations
CARB, which became part of the California Environmental Protection Agency in 1991, is
responsible for ensuring implementation of the California CAA and federal CAA, and for
regulating emissions from consumer products and motor vehicles. CARB has established
CAAQSs for all pollutants for which the federal government has established NAAQS and also has
standards for sulfates, visibility, hydrogen sulfide and vinyl chloride. Federal and state air quality
standards are presented in Table 3.2-1 under Air Quality Environmental Setting. California
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standards are generally more stringent than the National Ambient Air Quality Standards. CARB
has established emission standards for vehicles sold in California and for various types of
combustion equipment. CARB also sets fuel specifications to reduce vehicular emissions.
CARB released the Proposed 2016 State Strategy for the State Implementation Strategy on May
17, 2016. The measures contained in the State SIP Strategy reflect a combination of state actions,
petitions for federal action, and actions for deployment of cleaner technologies in all sectors.
CARB’s proposed state SIP Strategy includes control measures for on-road vehicles, locomotives,
ocean going vessels, and off-road equipment that are aimed at helping all districts in California to
comply with federal and state ambient air quality standards.
California gasoline specifications are governed by both state and federal agencies. During the past
two decades, federal and state agencies have imposed numerous requirements on the production
and sale of gasoline in California. CARB adopted the Reformulated Gasoline Phase III regulations
in 1999, which required, among other things, that California phase out the use of MTBE in
gasoline. The CARB Reformulated Gasoline Phase III regulations have been amended several
times (the most recent amendments were adopted in 2013) since the original adoption by CARB.
The California CAA (AB2595) mandates achievement of the maximum degree of emission
reductions possible from vehicular and other mobile sources in order to attain the state ambient air
quality standards by the earliest practical date.
3.2.2.1.3

Air District Regulations

The California Legislature created the Air District in 1955. The Air District is responsible for
regulating stationary sources of air pollution in the nine counties that surround San Francisco Bay:
Alameda, Contra Costa, Marin, Napa, San Francisco, San Mateo, Santa Clara, southwestern
Solano, and southern Sonoma counties. The Air District is governed by a 24-member Board of
Directors composed of publicly-elected officials apportioned according to the population of the
represented counties. The Board has the authority to develop and enforce regulations for the
control of air pollution within its jurisdiction. The Air District is responsible for implementing
emissions standards and other requirements of federal and state laws. Numerous regulations have
been developed by the Air District to control emissions sources within its jurisdiction. It is also
responsible for developing air quality planning documents required by both federal and state laws.
Bay Area facilities are subject to various air quality regulations that have been adopted by the Air
District, CARB and U.S. EPA. These rules contain standards that are expressed in a variety of
forms to ensure that emissions are effectively controlled including:
x
x
x

Requiring the use of specific emission control strategies or equipment (e.g., the use of
floating roof tanks for ROG emissions);
Requiring that emissions generated by a source be controlled by at least a specified
percentage (e.g., 95 percent control of ROG emissions from pressure relief devices);
Requiring that emissions from a source not exceed specific concentration levels (e.g., 100
parts per million (ppm) by volume of ROG for equipment leaks, unless those leaks are
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x
x
x
x
x
x
x
3.2.2.2

repaired within a specific timeframe; 250 ppm by volume SO 2 in exhaust gases from sulfur
recovery units; 1,000 ppm by volume SO 2 in exhaust gases from catalytic cracking units);
Requiring that emissions not exceed certain quantities for a given amount of material
processed or fuel used at a source (e.g., 0.033 pounds NOx per million BTU of heat input,
on a refinery-wide basis, for boilers, process heaters, and steam generators);
Requiring that emissions be controlled sufficient to not result in off property air
concentrations above specified levels (e.g., 0.03 ppm by volume of hydrogen sulfide (H 2 S)
in the ambient air);
Requiring that emissions from a source not exceed specified opacity levels based on visible
emissions observations (e.g., no more than 3 minutes in any hour in which emissions are
as dark or darker than No. 1 on the Ringelmann chart); and
Requiring that emissions be minimized by the use of all feasible prevention measures (e.g.,
flaring prohibited unless it is in accordance with an approved Flare Minimization Plan).
Requiring that emissions of NMHC and methane from the waste decomposition process at
solid waste disposal sites be limited.
Requiring emission limits on ozone precursor organic compounds from valves and flanges.
Requiring the limitation of emissions of organic compounds from gasoline dispensing
facilities.
Toxic Air Contaminants

3.2.2.2.1 Federal and State Regulations
TACs are regulated in the Air District through federal, state, and local programs. At the federal
level, TACS are regulated primarily under the authority of the CAA. Prior to the amendment of
the CAA in 1990, source-specific national emission standard for hazardous air pollutants
(NESHAPs) were promulgated under Section 112 of the CAA for certain sources of radionuclides
and hazardous air pollutants (HAPs).
Title III of the 1990 CAA amendments required the U.S. EPA to promulgate NESHAPs on a
specified schedule for certain categories of sources identified by the U.S. EPA as emitting one or
more of the 189 listed HAPs. Emission standards for affected sources must require the maximum
achievable control technology (MACT). MACT is defined as the maximum degree of emission
reduction achievable considering cost and non-air quality health and environmental impacts and
energy requirements. All NESHAPs were promulgated by May 2015.
Many sources of TACs that have been identified under the CAA are also subject to the California
TAC regulatory programs. CARB developed four regulatory programs for the control of TACs.
Each of the programs is discussed in the following subsections.
Control of TACs Under the TAC Identification and Control Program: California's TAC
identification and control program, adopted in 1983 as Assembly Bill 1807 (AB 1807) (California
Health and Safety Code §39662), is a two-step program in which substances are identified as
TACs, and airborne toxic control measures (ATCMs) are adopted to control emissions from
specific sources. Since adoption of the program, CARB has identified 18 TACs, and CARB
adopted a regulation designating all 189 federal HAPs as TACs.
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Control of TACs Under the Air Toxics "Hot Spots" Act: The Air Toxics Hot Spot Information
and Assessment Act of 1987 (AB 2588) (California Health and Safety Code §39656), as amended
by Senate Bill (SB) 1731, establishes a state-wide program to inventory and assess the risks from
facilities that emit TACs and to notify the public about significant health risks associated with
those emissions. AB2588 requires operators of certain stationary sources to inventory air toxic
emissions from their operation and, if directed to do so by the local air district, prepare a health
risk assessment to determine the potential health impacts of such emissions. If the health impacts
are determined to be “significant” (greater than 10 per million exposures or non-cancer chronic or
acute hazard index greater than 1.0), each facility must, upon approval of the health risk
assessment, provide public notification to affect individuals.
Community Air Protection Program (AB 617): The Community Air Protection Program was
established under AB 617 to reduce exposure in communities most impacted by air pollution. The
Program includes community air monitoring and community emissions reduction programs, as
well as funding to support early actions to address localized air pollution through targeted incentive
funding to deploy cleaner technologies in these impacted communities. AB 617 also includes new
requirements for accelerated retrofit of pollution controls on industrial sources, increased penalty
fees, and greater transparency and availability of air quality and emissions data, which will help
advance air pollution control efforts. CARB is required to select the communities for action in the
first year of the program and develop the program requirements by October 2018. The 2018
communities in the Bay Area recommended by CARB staff for approval by the CARB Governing
Board are Richmond and West Oakland. West Oakland was determined to be a community with
a high cumulative exposure burden to air pollution under AB617. The West Oakland Community
Action Plan was developed by the Air District and the West Oakland Environmental Indicators
Project, to develop emission control strategies to reduce emissions and public exposure to
emissions in West Oakland. The Community Action Plan was approved by the Air District in
2019.
3.2.2.2.2

Air District Rules and Regulations

The Air District uses three approaches to reduce TAC emissions and to reduce the health impacts
resulting from TAC emissions: 1). Specific rules and regulations; 2) Pre-construction review;
and, 3) the Air Toxics Hot Spots Program. In addition, the Air District implements U.S. EPA,
CARB, and Air District rules that specifically target toxic air contaminant emissions from sources
at petroleum refineries.
District Rules and Regulations: The Air District has a number of rules that reduce or control
emissions from stationary sources. A number of regulations that control criteria pollutant
emissions also control TAC emissions. For example, inspection and maintenance programs for
fugitive emission sources (e.g., pumps, valves, and flanges) control ROG emissions, some of
which may also be TAC emissions.
Preconstruction Review: The Air District’s Regulation 2, Rule 5 is a preconstruction review
requirement for new and modified sources of TACs implemented through the Air District’s
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permitting process. This rule includes health impact thresholds, which require the use of the best
available control technology for TAC emissions (TBACT) for new or modified equipment, and
health risk limits cannot be exceeded for any proposed project.
Air Toxics Hot Spots Program: The Air Toxic Hot Spots program, or AB2588 Program, is a
statewide program implemented by each individual air district pursuant to the Air Toxic Hot Spots
Act of 1987 (Health and Safety Code Section 44300 et. seq.). The Air District uses standardized
procedures to identify health impacts resulting from industrial and commercial facilities and
encourage risk reductions at these facilities. Health impacts are expressed in terms of cancer risk
and non-cancer hazard index. Under this program, the Air District uses a prioritization process to
identify facilities that warrant further review. This prioritization process uses toxic emissions data,
health effects values for TACs, and Air District approved calculation procedures to determine a
cancer risk prioritization score and a non-cancer prioritization score for each site. The District
updates the prioritization scores annually based on the most recent toxic emissions inventory data
for the facility.
Facilities that have a cancer risk prioritization score greater than 10 or a non-cancer prioritization
greater than 1 must undergo further review. If emission inventory refinements and other screening
procedures indicate that prioritizations scores remain above the thresholds, the Air District will
require that the facility perform a comprehensive site-wide health risk assessment (HRA).
In 1990, the Air District Board of Directors adopted the current risk management thresholds
pursuant to the Air Toxic “Hot Spots” Act of 1987. These risk management thresholds, which are
summarized in Table 3.2-6 below, set health impact levels that require sites to take further action,
such as conducting periodic public notifications about the site’s health impacts and implementing
mandatory risk reduction measures.
TABLE 3.2-6
Summary of Bay Area Air Toxics Hot Spots Program Risk Management Thresholds
Requirement

Site Wide Cancer Risk

Public Notification
Mandatory Risk Reduction

Greater than 10 in one million
Greater than 100 in one million

Site Wide Non-Cancer
Hazard Index
Greater than 1
Greater than 10

Targeted Control of TACs Under the Community Air Risk Evaluation Program: In 2004,
the Air District established the Community Air Risk Evaluation (CARE) program to identify
locations with high emissions of toxic air contaminants (TAC) and high exposures of sensitive
populations to TAC and to use this information to help establish policies to guide mitigation
strategies that obtain the greatest health benefit from TAC emission reductions. For example, the
Air District will use information derived from the CARE program to develop and implement
targeted risk reduction programs, including grant and incentive programs, community outreach
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efforts, collaboration with other governmental agencies, model ordinances, new regulations for
stationary sources and indirect sources, and advocacy for additional legislation.
The CARE program was initiated to evaluate and reduce health risks associated with exposures to
outdoor TACs and other pollutants in the Bay Area. The program examines emissions from point
sources, area sources, and on-road and off-road mobile sources with an emphasis on diesel exhaust,
which is a major contributor to airborne health risk in California. Information from the CARE
program has been used to determine the communities most impacted by air quality for the purposes
of AB617.
The District’s Regulation 11, Rule 18: Reduction of Risk from Air Toxic Emissions at
Existing Facilities: Rule 11-18, adopted November 15, 2017, requires the Air District to conduct
screening analyses for facilities that report TAC emissions within the District and calculate health
prioritization scores based on the amount of TAC emissions, the toxicity of the TAC pollutants,
and the proximity of the facilities to local communities. The Air District will conduct health risk
assessments for facilities that have priority scores above a certain level. Based on the health risk
assessment, facilities found to have a potential health risk above the risk action level would be
required to reduce their risk below the action level, or install Best Available Retrofit Control
Technology for Toxics on all significant sources of toxic emissions. The risk action levels for
Rule 11-18 are shown below in Table 3.2-7.
TABLE 3.2-7
Rule 11-18 Risk Action Levels

Cancer Health Risk
Chronic Hazard index
Acute Hazard Index

Tier I
Before
January 1, 2020
25 per million
2.5
2.5

Tier II
Beginning
January 1, 2020
10 per million
1.0
1.0

A partial list of the air pollution rules and regulations that the Air District implements and enforces
at Bay Area facilities follows:
x
x
x
x
x
x
x
x
x

Air District Regulation 1: General Provisions and Definitions
Air District Regulation 2, Rule 1: Permits, General Requirements
Air District Regulation 2, Rule 2: New Source Review (NSR)
Air District Regulation 2, Rule 5: New Source Review of Toxic Air Contaminants
Air District Regulation 2, Rule 6: Major Facility Review (Title V)
Air District Regulation 6, Rule 1: Particulate Matter, General Requirements
Air District Regulation 6, Rule 2: Miscellaneous Operations
Air District Regulation 8, Rule 5: Storage of Organic Liquids
Air District Regulation 8, Rule 6: Terminals and Bulk Plants
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x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
3.2.3

Air District Regulation 8, Rule 7: Gasoline Dispensing Facilities
Air District Regulation 8, Rule 8: Wastewater (Oil-Water) Separators
Air District Regulation 8, Rule 9: Vacuum Producing Systems
Air District Regulation 8, Rule 10: Process Vessel Depressurization
Air District Regulation 8, Rule 18: Equipment Leaks
Air District Regulation 8, Rule 22: Valves and Flanges at Chemical Plants
Air District Regulation 8, Rule 28: Episodic Releases from Pressure Relief Devices at
Petroleum Refineries and Chemical Plants
Air District Regulation 8, Rule 33: Gasoline Bulk Terminals and Gasoline Delivery
Vehicles
Air District Regulation 8, Rule 39: Gasoline Bulk Terminals and Gasoline Delivery
Vehicles
Air District Regulation 8, Rule 44: Marine Vessel Loading Terminals
Air District Regulation 9, Rule 1: Sulfur Dioxide
Air District Regulation 9, Rule 2: Hydrogen Sulfide
Air District Regulation 9, Rule 7: Nitrogen Oxides and Carbon Monoxide from Industrial,
Institutional, and Commercial Boilers, Steam Generators, and Process Heaters
Air District Regulation 9, Rule 8: Nitrogen Oxides and Carbon Monoxide from Stationary
Internal Combustion Engines
Air District Regulation 9, Rule 9: Nitrogen Oxides and Carbon Monoxide from Stationary
Gas Turbines
Air District Regulation 9, Rule 10: Nitrogen Oxides and Carbon Monoxide from Boilers,
Steam Generators and Process Heaters in Petroleum Refineries
Air District Regulation 9, Rule 11: Nitrogen Oxides and Carbon Monoxide from Utility
Electric Power Generating Boilers
Air District Regulation 11, Rule 1: Lead
Air District Regulation 11, Rule 8: Hexavalent Chromium
Air District Regulation 11, Rule 18: Risk Reduction from Air Toxic Emissions at Existing
Facilities
Air District Regulation 12, Rule 11: Flare Monitoring at Petroleum Refineries
Air District Regulation 12, Rule 12: Flares at Petroleum Refineries
40 CFR Part 63, Subpart CC: Petroleum Refineries (NESHAP)
40 CFR Part 63, Subpart UUU: Petroleum Refineries: Catalytic Cracking, Catalytic
Reforming, and Sulfur Plant Units (NESHAP)
40 CFR Part 61, Subpart FF: Benzene Waste Operations (NESHAP)
40 CFR Part 60, Subpart J: Standards of Performance for Petroleum Refineries (NSPS)
State Airborne Toxic Control Measure for Stationary Compression Ignition (Diesel)
Engines (ATCM)
SIGNIFICANCE CRITERIA

The Air District published its most recent version of CEQA guidelines in May 2017. These
guidelines provide suggested significance thresholds for evaluation of impacts of a proposed
project during both construction and operation phases. The Air District is currently working to
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update these guidelines. However, the current guidelines are appropriate to use in conducting an
analysis of air quality impacts until the revised guidelines are released.
3.2.3.1

Construction Emissions

The Air District’s 2017 Thresholds of Significance for construction emissions are presented in
Table 3.2-8.

TABLE 3.2-8
Thresholds of Significance for Construction-Related
Criteria Air Pollutants and Precursors
Pollutant/Precursor
ROG
NOx
PM 10
PM 2.5
PM 10 / PM 2.5 Fugitive Dust

Daily Average Emissions
(lbs/day)
54
54
82*
54*
Best Management Practices

*Applies to construction exhaust emissions only.
Source: BAAQMD, 2017a

3.2.3.2

Operational Emissions

The 2017 project-level stationary source CEQA thresholds are identified in Table 3.2-9. These
represent the levels at which a project’s individual emissions would result in a cumulatively
considerable contribution to the Air District’s existing air quality conditions for individual
projects. These thresholds are based on the federal offset requirements for ozone precursors for
which the Bay Area is designated as a non-attainment area, which is an appropriate approach to
prevent further deterioration of ambient air quality and thus has nexus and proportionality to
prevent regionally cumulative significant impacts (e.g., worsened status of non-attainment).
Despite being a non-attainment area for state PM 10 and pending nonattainment for federal PM 2.5 ,
the federal NSR significant emission rate annual limits of 15 and 10 tons per year, respectively,
are the thresholds as the District has not established an offset requirement limit for PM 2.5 and the
existing limit of 100 tons per year is much less stringent and would not be appropriate in light of
the pending non-attainment designation for the federal 24-hour PM 2.5 standards. These operational
thresholds represent the emission levels above which a project’s individual emissions would result
in a cumulatively considerable contribution to the Bay Area’s existing air quality conditions. The
Air District is planning to develop significance thresholds specifically for rules. Until that effort is
complete and in order to provide a conservative air quality analysis, the project-specific thresholds
recommended in the revised 2017 CEQA Guidelines (BAAQMD, 2017) will be used in the current
air quality impacts analysis (see Table 3.2-9).
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TABLE 3.2-9
Thresholds of Significance for Operation-Related
Criteria Air Pollutants and Precursors
Pollutant/Precursor

ROG
NOx
PM 10
PM 2.5

Daily Average
Emissions
(lbs/day)
54
54
82
54

Maximum
Annual Emissions
(tons/year)
10
10
15
10

Source: BAAQMD, 2017a

3.2.4

ENVIRONMENTAL IMPACTS

As discussed previously, the Notice of Preparation and Initial Study (NOP/IS) (see Appendix A)
found that the implementation of Proposed Rule 13-5 could result in potentially significant air
quality impacts.
It is expected that the direct effects of Proposed Rule 13-5 would be a substantial reduction in
methane emissions, as well as reductions in other organic compound emissions. However,
construction equipment and installed flares or vapor recovery systems that might be associated
with compliance with Section 13-5-301 have the potential to generate secondary air quality
impacts, primarily from combustion emissions. Further, air pollution control equipment or vapor
recovery systems that reduce one or more regulated pollutants have the potential to generate
adverse secondary air quality impacts from the combustion of vent gas. In this case, the flaring of
vent gas or capture of vent gas into the fuel gas system will reduce GHG emissions from methane
and potentially reduce TAC emissions from the destruction of NMHC but would increase criteria
pollutants from combustion associated with the pilot gas and/or vent gas destruction from a
combustion source.
Potential secondary air quality impacts from construction activities and the capture and control
of the vent gas are analyzed herein. This subchapter evaluates the potential construction and
operational air quality impacts that could result due to implementation of Proposed Rule 13-5, to
the extent that they can be estimated and are not speculative.
3.2.4.1

Potential Criteria Pollutant Impacts During Construction

Construction equipment associated with the installation of new flares or vapor recovery system
could result in ROG, NOx, SOx, CO, PM 10 , and PM 2.5 emissions, although the amount generated
by specific types of equipment can vary greatly. As shown in Table 3.2-10, different types of
equipment can generate construction emissions in much different quantities depending on the type
of equipment. For example, the estimated emissions of NOx range from of 0.09 pound per hour
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(lb/hr) of NOx for a manlift to 0.59 lbs/hr for a crane. To provide a conservative construction air
quality analysis, a typical construction analysis assumes that, in the absence of specific
information, all construction activities would occur for eight hours per day. This is considered a
conservative assumption because workers may need to be briefed on daily activities, so
construction may start later than their arrival times or the actual construction activities may not
require eight hours to complete.
TABLE 3.2-10
Emission Factors Associated with Typical Construction Equipment(1)
Equipment Type

ROG
(lb/hr)

CO
(lb/hr)

NOx
(lb/hr)

SOx
(lb/hr)

PM10
(lb/hr)

<40 T Cranes

0.04999

0.2484

0.59260

0.00068

0.02399

Pile/Drill Rig

0.03559

0.3817

0.42563

0.00119

0.01535

Welders

0.02266

0.1453

0.13943

0.00025

0.00686

Lights

0.03479

0.2741

0.28345

0.00053

0.01200

Generator

0.05034

0.3424

0.52886

0.00118

0.01887

Fork Lifts

0.01624

0.1414

0.14039

0.00019

0.00935

Loader/Backhoe

0.02248

0.2456

0.22116

0.00039

0.01191

Air Compressors

0.03032

0.3306

0.30161

0.00136

0.01144

Manlifts
0.00540
0.1339
0.08924
0.00022
(1) Emission Factors from Off-Road 2017, Model Year 2021.

0.00132

To calculate the potential construction emissions associated with the construction of a new flare,
it was assumed that construction activities would take about nine months and would require 50
workers per day. It is also assumed that both flares would be constructed concurrently. The
potential emissions associated with the construction of the new flares are summarized in Table
3.2-11. The construction of vapor recovery of the vent gas is expected to require a similar amount
of piping as a flare and would also require a compressor, which would result in equal to or less
intensive construction activities than the installation of a complete flare system. Although the
exact impacts are not known, construction activities associated with an Alternative Compliance
Plan are expected to be much less than the installation of a flare or vapor control system as less
equipment would be installed. Therefore, only the construction of the flare is presented as a worstcase analysis of air quality impacts associated with construction activities.
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TABLE 3.2-11
Estimated Average Daily Construction Emissions
(lb/day)
ACTIVITY

ROG

CO

NOx

SOx

PM 10

PM 2.5

Construction Activities for Two
Flares(1)
Construction Significance Thresholds(2)
Significant?

3.83
54
NO

33.52
-NO

55.31
54
YES

0.2
-NO

14.5
82
NO

4.9
54
NO

(1) See Appendix B for detailed emissions calculations.
(2) BAAQMD, 2017a

Based on the construction emissions in Tables 3.2-11, it is concluded that construction emissions
associated with the construction of the new flares would potentially exceed the CEQA significance
thresholds for NOx and would, therefore, be considered significant. The assumptions for
construction activities are considered very conservative as it assumes that construction activities
associated with two flares would occur concurrently, which is not considered likely. Construction
emissions are temporary as construction emissions would cease following completion of
construction activities.
3.2.4.2

Potential Criteria Pollutant Impacts During Operation

The net effect of implementing Proposed Rule 13-5 is to reduce total organic compounds –
including methane – emissions from vented gas. However, some control technologies have the
potential to generate air quality impacts as part of the control process.
3.2.4.2.1

Potential Direct Impacts from Operations

Flares have been used to control TAC and ROG emissions from process upsets for many years by
combusting vented gas during emergency conditions. In order to combust the vent gas, the flare
must continually burn a pilot light, but it is not anticipated that supplemental natural gas will be
necessary when hydrogen gas is vented, due to the high combustion potential of hydrogen. Federal
flaring guidelines allow a heating value of 1,212 btu/scf for hydrogen instead of the theoretical
heat content of 274 btu/scf when an owner or operator is evaluating compliance with the minimum
net heating value of the flare combustion zone (270 btu/scf as required by 40 CFR Part, Subpart
CC(e) §63.670(l)(3)). Therefore, supplemental gas will not be required to meet the minimum net
heating value required by Federal flaring guidelines, for a flare combusting vent gas composed of
mostly hydrogen. The pilot light uses natural gas and, therefore, will generate ROG, CO, NOx,
SOx, PM10, and PM2.5. However, the net effects of the installation of a flare would increase CO,
NOx, SOx, PM10, and PM2.5, but decrease ROG emissions.
The emissions for the pilot light are calculated using AP-42 emission factors for natural gas fired
external fired combustion. It is assumed that each flare will have two pilot lights, which consume
approximately 77 scf/hr of natural gas.
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The emissions for the combustion of vent gas in the flares are calculated using AP42 emission
factors for industrial flares. The vented gas is expected to be primarily hydrogen with up to four
percent methane, one percent NMHC, and contains no sulfur compounds. The NMHC are
assumed to be controlled at 98 percent, therefore, an overall reduction in ROG emissions is
assumed to occur. Since there are no sulfur compounds, no SOx emissions are expected to be
generated from the combustion of the vent gas. Since neither hydrogen nor methane are ROGs,
no additional ROG emissions are expected to be generated from the combustion of the vent gas.
Further, no PM10 and PM2.5 emissions are expected to be generated from the combustion of
hydrogen in the flare. The analysis assumes that two flares would be installed under Proposed
Rule 13-5, one at the hydrogen plants at the PBF Martinez Refinery and one at the Valero Benicia
Refinery. The estimated emissions associated with the operation from two flares are summarized
in Table 3.2-12. Detailed operational emission calculations are presented in Appendix B.
The operation of vapor recovery for control of the vent gas would require a similar amount of
fugitive components as a flare. Additionally, the captured vent gas would be combusted in an
existing on-site source. Overall, the operational emissions associated with a vapor recovery system
are expected to result in less emissions than a flare as it is expected to reduce vent gas emissions,
result in little fugitive emissions, and may not require new combustion sources (e.g., pilot light for
a new flare). Therefore, the operational emissions from a vapor recovery system are expected to
be less than a flare. The operational impacts associated with an Alternative Compliance Plan could
vary but are expected to be limited to addition of piping, valves, flanges, monitoring equipment,
and compressors to re-route vent gases, resulting in minimal emissions (i.e., no increase in
combustion emissions). Therefore, an Alternative Compliance Plan would not be expected to
result in an increase in NOx emissions. Thus, operational emissions associated with installation
and use of two flares represents a worst-case analysis of emissions associated with implementation
of Rule 13-5. Thus, operational emissions associated with installation and use of two flares
represent a worst-case analysis of emissions associated with implementation of Rule 13-5.
3.2.4.2.2

Potential Secondary Impacts from Operations

Implementing Proposed Rule 13-5 is expected to increase demand for electricity. However, the
increase in electrical demand is limited to area lighting and control panels. Although a small
increasing in electrical demand is expected, it is anticipated that the increased electricity generation
emissions would be offset by emission reductions from removing methane from the vent gas.
3.2.4.3

Potential Toxic Air Contaminant Impacts

Detailed information regarding TAC emissions in the vent gas is currently not available. However,
a reduction in TAC emissions would be expected from the destruction of the NMHC that are
potentially in the vent stream. The goal of the Proposed Rule 13-5 is to reduce emissions of
methane and NMHCs. The use of a flare would be expected to reduce NMHC by about 98 percent,
which would include TAC emissions. The operation of vapor recovery for rule compliance would
result in the combustion of captured vent gas in an existing on-site source. Therefore, the
installation of a flare or vapor recovery to comply with the proposed rule would be expected to
reduce TAC emissions generated, as well as the potential exposure to those TAC emissions,
reducing the overall potential health risk associated with exposure to TAC emissions.
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The emissions associated with an Alternative Compliance Plan could vary but are expected to be
limited to addition of valves, flanges, monitoring equipment, and compressors to re-route vent
gases, resulting in minimal emissions and no increase in combustion emissions. An Alternative
Compliance Plan would not result in increased combustion and would not be expected to result in
any increases in TAC emissions. Therefore, TAC emissions associated with the proposed project
are expected to be less than significant.
3.2.4.5

Summary of Operational Emission Impacts

As shown in Table 3.2-12, one of the potential outcomes associated with implementation of
Proposed Rule 13-5 would be the installation of two flares, which could result in a decrease in
ROG emissions and an increase in NOx, PM10, and PM2.5 emissions. The emissions from ROG,
SOx, PM10, and PM2.5 are expected to be below the significant thresholds. However, the NOx
emissions are expected to exceed the CEQA threshold. Therefore, the implementation of Proposed
Rule 13-5 may result in potential significant air quality impacts associated with an increase in NOx
emissions, should two new flares be installed to control emissions from the existing hydrogen
plants at the Valero and PBF refineries.
TABLE 3.2-12
Estimated Operational Emissions
ROG

CO

NOx

SOx

PM10

PM2.5

Emissions from Control Equipment
Average Daily Emissions (lb)

0.0

102.2

193.1

0.0

8.9

8.9

Annual Emissions (tons)

0.0

18.6

35.2

0.0

1.6

1.6

Emission Reductions from Controlled Methane
Average Daily Emissions (lb)

0.0

0.0

0.0

0.0

0.0

0.0

Annual Emissions (tons)

0.0

0.0

0.0

0.0

0.0

0.0

ROG Emission Reductions from Controlled Non-methane Hydrocarbons
Average Daily Emissions (lb)

11.5

0.0

0.0

0.0

0.0

0.0

Annual Emissions (tons)

2.1

0.0

0.0

0.0

0.0

0.0

Net Emissions
Average Daily Emissions (lb)

-11.4

102.2

193.1

0.0

8.9

8.9

Annual Emissions (tons)

-2.1

18.6

35.2

0.0

1.6

1.6

BAAQMD CEQA Thresholds

10.0

NE

10.0

NE

15.0

10.0

Significant?

No

NA

Yes

NA

No

No

The operation of vapor recovery for control of the vent gas would require a similar amount of
fugitive components as a flare. Additionally, the captured vent gas would be combusted in an
existing on-site source. Overall, the operational emissions associated with a vapor recovery system
are expected to result in less emissions than a flare as it would reduce vent gas emissions, result in
little fugitive emissions, and would not require new combustion sources (e.g., a new pilot light).
Therefore, the operational emissions from a vapor recovery system would be dependent on the
site-specific requirements and modifications, but are expected to be less than a new flare.
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The emissions associated with an Alternative Compliance Plan could vary but are expected to be
limited to addition of piping, valves, flanges, monitoring equipment, and compressors to re-route
vent gases, resulting in minimal emissions (i.e., no increase in combustion emissions). The
implementation of an Alternative Compliance Plan would be expected to result in a reduction in
combustion emissions and is expected to reduce the potentially significant NOx emissions
associated with new flares to less than significant. Thus, operational emissions associated with
installation and use of two flares represents a worst-case analysis of emissions associated with
implementation of Rule 13-5.
3.2.5

MITIGATION MEASURES

Air quality impacts associated with the implementation of Proposed Rule 13-5 may be significant
for construction activities; therefore, the Air District’s Basic Construction Mitigation Measures
are expected to be implemented, which include the following (BAAQMD, 2017a):
1. All exposed surfaces (e.g., parking areas, staging areas, soil piles, graded areas, and
unpaved access roads) shall be watered two times per day.
2. All haul trucks transporting soil, sand, or other loose material off-site shall be covered.
3. All visible mud or dirt track-out onto adjacent public roads shall be removed using wet
power vacuum street sweepers at least once per day. The use of dry power sweeping is
prohibited.
4. All vehicle speeds on unpaved roads shall be limited to 15 mph.
5. All roadways, driveways, and sidewalks to be paved shall be completed as soon as possible.
Building pads shall be laid as soon as possible after grading unless seeding or soil binders
are used.
6. 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 Title 13, Section 2485 of California Code of Regulations [CCR]).
Clear signage shall be provided for construction workers at all access points.
7. 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.
8. Post a publicly visible sign with the telephone number and person to contact at the Lead
Agency regarding dust complaints. This person shall respond and take corrective action
within 48 hours. The Air District’s phone number shall also be visible to ensure compliance
with applicable regulations.
While the Proposed Rule 13-5 would reduce emissions of NMHC, air quality impacts associated
with the implementation of Proposed Rule 13-5 are potentially significant for NOx, should the
affected facilities comply with the rule by installing flares and feasible mitigation measures are
required. Any new equipment will be required to comply with the Best Available Control
Technology (BACT) requirements of Air District Rule 2, Regulation 2. BACT includes the most
effective emission control device or technique that has been successfully utilized for the relevant
source. Compliance with the BACT requirements would minimize emissions from the source to
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the extent feasible. Therefore, additional mitigation measures are not considered to be feasible at
this time.
It should be noted that the Air District cannot prescribe what a facility will do to comply with a
standard once it has been adopted and a flare may be the chosen control methodology. However,
if the affected sources comply with Proposed Rule 13-5 using any other method than a flare (e.g.,
gas recovery system or using an existing combustion source) or any other approach to comply with
the alternative standard, air quality impacts are expected to be less than significant.
3.2.6

SIGNIFICANCE CONCLUSION AND REMAINING IMPACTS

As discussed above, construction emissions of ROG, CO, SOx, PM10 and PM2.5 associated with
the construction of the new flares would be below the CEQA significance thresholds for criteria
pollutants and would, therefore, be less than significant. Construction emissions of NOx may
exceed the CEQA significance thresholds if two flares are constructed at the same time and these
emissions may remain significant following mitigation. Construction emissions are temporary as
construction emissions would cease following completion of construction activities.
The implementation of Proposed Rule 13-5 would result in a decrease in ROG emissions and an
increase in NOx, PM10, and PM2.5 emissions, if new flares are constructed to comply with the
standards in the rule. The emissions from ROG, SOx, PM10, and PM2.5 are expected to be below
the significant thresholds. However, the NOx emissions from the implementation of Proposed
Rule 13-5 are expected to exceed the CEQA threshold after mitigation, if both affected facilities
comply with Proposed Rule 13-5 by building new flares. Therefore, the implementation of
Proposed Rule 13-5 may result in significant air quality impact.
The operation of vapor recovery for control of the vent gas would require a similar amount of
fugitive components as a flare. Additionally, the captured vent gas would be combusted in an
existing on-site source. Overall, the operational emissions associated with a vapor recovery system
are expected to result in less emissions than a flare as it is expected to reduce vent gas emissions,
result in little fugitive emissions, and would not require new combustion sources (e.g., a new pilot
light). Therefore, the operational emissions from a vapor recovery system would be dependent on
the site-specific requirements and modifications, but are expected to be less than a new flare.
The emissions associated with an Alternative Compliance Plan could vary but are expected to be
limited to addition of piping, valves, flanges, monitoring equipment, and compressors to re-route
vent gases, resulting in minimal emissions (i.e., no increase in combustion emissions). The
implementation of an Alternative Compliance Plan would be expected to result in a reduction in
combustion emissions and is expected to reduce the potentially significant NOx emissions
associated with new flares to less than significant.
3.2.7

CUMULATIVE IMPACTS

The requirements for cumulative impacts are discussed in 3.1.7.
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As described in the EIR for the Clean Air Plan (BAAQMD, 2017), air quality within the Bay
Area has improved since 1955 when the Air District was created and is projected to continue
to improve. This improvement is mainly due to lower-polluting on-road motor vehicles, more
stringent regulation of industrial sources, and the implementation of emission reduction
strategies by the Air District. This trend towards cleaner air has occurred in spite of continued
population growth. The Air District is in attainment of the State and federal ambient air quality
standards for CO, NO2, and SO2.
However, the Bay Area is designated as a non-attainment area for the federal and state 8- hour
ozone standard. The State and federal eight-hour ozone standards were exceeded on nine days
in 2019 at one site or more in the Air District; most frequently in the Eastern District
(Livermore, Concord, Bethel Island, and San Ramon) (see Table 3.2-2). The federal 24-hour
PM 2.5 standard was exceeded at one or more Bay Area station on one day in 2019, most
frequently in San Pablo. Since the District is not in attainment for the federal and state ozone
standard, the state 24-hour PM10 standard, and the federal 24-hour PM2.5 standard, past projects
and activities have contributed to the nonattainment air quality impacts that are cumulatively
significant.
The 2017 Clean Air Plan contains numerous control measures that the District intends to
impose to improve overall air quality in the District. Control measures in the 2017 Clean Air
Plan contain a number of other control measures to control emissions from stationary sources.
The 2017 Clean Air Plan is expected to result in overall reductions in ROG, NOx, SOx, and
PM emissions, providing an air quality benefit (BAAQMD, 2017). As reported in the Final EIR
for the 2017 Clean Air Plan, large emission reductions are expected from implementation of
the 2017 Plan including reductions in ROG emissions of 1,596 tons/year; NOx emissions of
2,929 tons/year, SOx emissions of 2,590 tons/year, and PM2.5 emissions of 503 tons/year (see
Table 3.2-21 of the Final EIR, BAAQMD, 2017). These emission reductions are expected to
help the Bay Area come into compliance or attainment with the federal and state 8-hour ozone
standard, the federal and state PM10 standards, the federal 24-hour PM2.5 standards, and the state
24-hour PM2.5 standard, providing both air quality and public health benefits. Emission
reductions from the 2017 Clean Air Plan are expected to far outweigh any potential secondary
emission increases associated with the secondary increase in NOx associated with the potential
installation of new flares at two hydrogen plants in the Air District, providing a beneficial
impact on air quality and public health. However, the air quality impacts associated with the
implementation of Proposed Rule 13-5 are potentially significant for NOx if both affected
facilities install a new flare. Given that the Bay Area is not in attainment with the federal and
state ozone standard, and that implementation of Proposed Rule 13-5 could result in significant
air quality impacts, cumulative air quality impacts are also potentially significant.
As discussed in the analysis of TAC air quality impacts, above, the use of a flare would be
expected to reduce NMHC by about 98 percent, which would include TAC emissions.
Therefore, the proposed rule would be expected to reduce TAC emissions generated (assuming
the use of a flare), as well as the potential exposure to those TAC emissions, reducing the
overall potential health risk associated with exposure to TAC emissions. The other potential
compliance options would not be expected to result in an increase in TAC emissions. Because
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operational TAC emissions do not exceed the applicable cancer and non-cancer health risk
significance thresholds, they are not considered to be cumulatively considerable (CEQA
Guidelines §15064(h)(1)), and therefore are not expected to generate significant adverse
cumulative cancer and non-cancer health risk impacts. In addition, reductions in TAC
emissions would be expected due to implementation of the proposed project, (e.g., reduction in
emissions of NMHC), but those emission reductions and the related health risk benefits cannot
be estimated at this time.

3.2-30
Page 740 of 969

Chapter 3: Environmental Setting, Impacts and Mitigation Measures

3.2.8
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3.3

GREENHOUSE GAS EMISSIONS

This subchapter of the EIR evaluates the GHG impacts associated with implementation of
Proposed Rule 13-5. The NOP/IS (see Appendix A) evaluated the potential GHG impacts
associated with implementation of Proposed Rule 13-5. The overall objective of Proposed
Rule 13-5 is to reduce emissions of GHGs as well as other organic compounds from
hydrogen plants. Proposed Rule 13-5 will reduce emissions by requiring hydrogen plants
to control total organic compound emissions to specific levels, which may result in the
construction and operation of flare systems, or vapor recovery systems. Proposed Rule 135 also includes an alternative standard that allows for 90 percent control of methane.
Overall, Proposed Rule 13-5 is expected to result in a substantial decrease in GHG
emissions due to the control of methane emissions from hydrogen plant vents, however,
flares can also generate GHG emissions from the combustion of fuel (e.g., natural gas).
The GHG emissions from these new sources, as well as the decrease in GHG emissions
from the control of emissions from hydrogen plants vents, will be evaluated in this
subsection.
3.3.1

INTRODUCTION

Global climate change refers to changes in average climatic conditions on the earth as a
whole, including temperature, wind patterns, precipitation, and storms. Global warming,
a related concept, is the observed increase in the average temperature of the earth’s surface
and atmosphere. One identified cause of global warming is an increase of GHGs in the
atmosphere. The six major GHGs identified by the Kyoto Protocol are carbon dioxide
(CO 2 ), methane (CH 4 ), nitrous oxide (N 2 O), sulfur hexafluoride (SF 6 ), haloalkanes
(HFCs), and perfluorocarbons (PFCs). Although not included among the Kyoto Six GHGs,
black carbon, a key component of fine PM, has been identified as a potent agent of climate
change. Black carbon is the third largest GHG in the Bay Area on a carbon dioxide
equivalence (CO 2 e) basis. Diesel engines and wood-burning are key sources of black
carbon in the Bay Area. It is also important to reduce emissions of “super-GHGs” (with
very high global warming potentials) such as methane, black carbon, and fluorinated gases,
in addition to carbon dioxide. CARB refers to these compounds as short-lived climate
pollutants (SLCPs).
The GHGs absorb longwave radiant energy reflected by the earth, which warms the
atmosphere. GHGs also radiate longwave radiation both upward to space and back down
toward the surface of the earth. The downward part of this longwave radiation absorbed
by the atmosphere is known as the "greenhouse effect."
While the cumulative impact of GHG emissions is global, the geographic scope of this
cumulative impact analysis is the State of California. The analysis of GHG emissions is a
different analysis than for criteria pollutants for the following reasons. For criteria
pollutants, significance thresholds are based on daily emissions because attainment or nonattainment is typically based on daily exceedances of applicable ambient air quality
standards. Further, the ambient air quality standards for criteria pollutants are based on
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relatively short-term exposure effects to human health, e.g., one hour and eight hours.
Using the half-life of CO 2 , 100 years, for example, the effects of GHGs are longer-term,
affecting the global climate over a relatively long timeframe.
It is the increased accumulation of GHGs in the atmosphere that is a major driver of global
climate change. Climate change involves complex interactions and changing likelihoods
of diverse impacts. Due to the complexity of conditions and interactions affecting global
climate change, it is not possible to predict the specific impact, if any, attributable to GHG
emissions associated with a single project, which is why GHG emission impacts are
considered to be a cumulative impact.
Emissions of GHGs, especially combustion of fossil fuels for energy, transportation, and
manufacturing, contribute to the warming of the atmosphere that may cause rapid changes
in the way different types of ecosystems typically function. For example, in some regions,
changing precipitation or acceleration of melting snow and ice are altering hydrological
systems, affecting water resources in terms of quantity and quality. Melting glaciers and
polar ice sheets are expected to contribute to sea level rise. Rising sea levels are expected
to contribute to an increase in coastal flooding events.
A warmer atmosphere could also contribute to chemical reactions increasing the formation
of ground-level ozone. Ozone is a well-known lung irritant and a major trigger of
respiratory problems like asthma attacks. Local changes in temperature and rainfall could
alter the distribution of some waterborne illnesses and disease vectors. For example,
warmer freshwater makes it easier for pathogens to grow and contaminate drinking water.
Potential health effects from global climate change may arise from temperature increases,
climate-sensitive diseases, extreme events, and air quality. There may be direct
temperature effects through increases in average temperature leading to more extreme heat
waves and less extreme cold spells. Those living in warmer climates are likely to
experience more stress and heat-related problems (i.e., heat rash and heat stroke). In
addition, climate sensitive diseases may increase, such as those spread by mosquitoes and
other disease carrying insects. Those diseases include malaria, dengue fever, yellow fever,
and encephalitis. Extreme events such as flooding and hurricanes can displace people and
agriculture, which would have negative consequences. Drought in some areas may
increase, which would decrease water and food availability. Global climate change may
also exacerbate air quality problems from increased frequency of exceeding criteria
pollutant ambient air quality standards.
The Air District’s Clean Air Plan, Spare the Air, Cool the Climate (2017), provides
scientific data that California and the Bay Area is already experiencing a wide range of
climate change impacts, which are predicted to intensify in the future negatively affecting
natural systems, infrastructure, agriculture, air quality, and human health. The Air
District’s data and modeling show the following:
x

Higher temperatures produce more high ozone days
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x
x
x
x

3.3.2

Higher temperatures produce more pollution from power plants and vehicles
Changes in air mixing and flow can increase pollution levels
Higher temperatures and drought are fueling wildfires
Climate change will have non-air quality impacts on public health:
o Heat-Related illnesses and death will increase
o Urban heat island impacts will grow
o Higher temperatures will increase vector-borne diseases
o Other public health impacts from higher temperatures include worsening of
allergy seasons, asthma, and other respiratory and cardiovascular diseases.
ENVIRONMENTAL SETTING

There are dozens of GHGs, but a subset of six of these gases has been identified by the
Kyoto Protocol (plus carbon black) as the primary agents of climate change:
Carbon Dioxide (CO 2 ) is released to the atmosphere when fossil fuels (oil,
gasoline, diesel, natural gas, and coal), solid waste, and wood or wood products are
burned.
Methane (CH 4 ) is emitted during the production and transport of coal, natural gas,
and oil. Methane emissions also result from the decomposition of organic waste in
municipal solid waste landfills and the raising of livestock. Methane can also be
emitted by venting during the hydrogen production and distribution process, which
Proposed Rule 13-5 is intended to address.
Nitrous oxide (N 2 O) is emitted during agricultural and industrial activities, as well
as during combustion of solid waste and fossil fuels.
Hydrofluorocarbons (HFCs), perfluorocarbons (PFCs), and sulfur
hexafluoride (SF 6 ), are generated by a variety of industrial processes. Emissions
of these fluorinated gases are small on a mass basis, but they are potent agents of
climate change on a per unit basis.
Black Carbon: Although not included among the Kyoto Six GHGs, black carbon
is a key component of fine particulate matter and has been identified as a potent
agent of climate change. Black carbon is the third largest GHG in the Bay Area on
a CO 2 -equivalent basis. Diesel engines and wood-burning are key sources of black
carbon in the Bay Area. Since exposure to fine PM has a wide range of health
impacts, reducing emissions of black carbon will provide important public health
co-benefits.
Table 3.3-1 shows atmospheric lifespan, 20-year, and 100-year global warming potential
(GWP) values, and key emission sources for GHGs, which are also addressed in the 2017
Clean Air Plan.
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TABLE 3.3-1
Greenhouse Gases and Global Warming Potential
Atmospheric
Lifespan

GWP *
(20-year
timeframe)

GWP *
(100-year
timeframe)

20-200 years

1

1

114 years

268

298

Methane (CH 4 )

12 years

86

34

Hydrofluorocarbons
(HFCs)
Perfluorocarbons
(PFCs)
Sulfur Hexafluoride
(SF 6 )

1.5 to 264
years
3,000 years or
more

506 to 6,940

138 to 8,060

6,500

6,500

3,200 years

17,500

23,500

Electricity grid losses

Black Carbon**

Days to weeks

3,235

900

Diesel engines, woodburning

Greenhouse Gas
Carbon dioxide
(CO 2 )
Nitrous oxide
(N 2 O)

Key Emissions Sources
Fossil fuel combustion
Motor vehicles, agriculture,
water treatment, composting
Natural gas production &
distribution, solid waste
disposal, ranching, dairies
Refrigeration, air
conditioning
Semiconductor
manufacturing

* The GWP values in Table 3.3-1 are taken from the IPCC 5th Assessment Report (AR5), with the exception of black carbon.
** The black carbon values are based on from US EPA report on black carbon:
https://www3.epa.gov/blackcarbon/2012report/Chapter2.pdf

An emissions inventory is a detailed estimate of the amount of air pollutants discharged
into the atmosphere of a given area by various emission sources during a specific time
period. In 2018, total GHG emissions in the State of California were an estimated 425
million metric tons of CO 2 equivalent (MMTCO 2 e), a decrease of 6 MMTCO 2 e below the
2020GHG limit of 431 MMTCO 2 e. GHG emissions from transportation account for about
40 percent of the total GHG emissions in the State, followed by energy industries (e.g.,
electric plants) with 15 percent of the total, and industrial activities with 21 percent.
Emissions from other sections (e.g., commercial and residential, agricultural, and recycling
and waste) have remained relatively constant in recent years (CARB, 2020).
Table 3.3-2 presents the GHG emission inventory by major source categories in calendar
year 2015, as identified by the Air District. Transportation sources generate approximately
40 percent of the total GHG emissions in the District. The remaining 60 percent of the
total District GHG emissions are from stationary and area sources.
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TABLE 3.3-2
2015 BAAQMD Greenhouse Gas Emission Inventory
(metric tons of CO 2 e)
Source Category
Transportation
On-road
Off-road
Electricity/Co-Generation
Co-Generation
Electricity Generation
Electricity Imports
Buildings
Residential Fuel Usage
Commercial Fuel Usage
Stationary Sources
Oil Refineries
Natural Gas Combustion
Natural Gas Distribution
Cement Manufacturing
Fugitive/Process Emissions
Waste Management
Landfills
Composting/POTWs
High-GWP Gases
HFCs and PFCs
SF6
Agriculture
Animal Waste
Soil Management
Agricultural Equipment
Biomass Burning
Total Emissions

CO 2 , CH 4 , N 2 O,
HFC/PFC, SF6
34,630,000
30,420,000
4,210,000
12,110,000
5,790,000
5,040,000
1,280,000
8,880,000
5,240,000
3,640,000
22,020,000
15,470,000
4,870,000
460,000
990,000
230,000
2,280,000
1,830,000
450,000
3,560,000
3,470,000
90,000
1,220,000
740,000
280,000
190,000
10,000
84,700,000

Black Carbon
790,000
330,000
460,000
130,000
90,000
40,000
390,000
210,000
180,000
340,000
210,000
110,000
20,000
20,000
20,000
170,000
20,000
40,000
110,000
1,840,000

Total Emissions
(CO 2 e)
35,420,000
30,750,000
4,670,000
12,240,000
5,880,000
5,080,000
1,280,000
9,270,000
5,450,000
3,820,000
22,360,000
15,680,000
4,980,000
460,000
990,000
250,000
2,300,000
1,850,000
450,000
3,560,000
3,470,000
90,000
1,390,000
760,000
280,000
230,000
120,000
86,540,000

Source: BAAQMD, 2017

The emission inventory in Table 3.3-3 focuses on GHG emissions projections due to
human activities only, and compiles emission estimates that result from industrial,
commercial, transportation, domestic, forestry, and agriculture activities in the San
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Francisco Bay Area. The GHG emission inventory reports direct emissions generated from
sources within the District. The report does not include indirect emissions, for example, a
source using electricity has no direct emissions because emissions are emitted at the power
plants. Emissions of CO 2 , CH 4 , N 2 O, HFCs, PFCs, and SF 6 are estimated using the most
current activity and emission factor data from various sources. Emission factor data were
obtained from the U.S. Department of Energy’s (DOE’s) Energy Information
Administration (EIA), the CEC, and CARB.
Under “business as usual” conditions, GHG emissions are expected to grow in the future
due to population growth and economic expansion. Table 3.3-3 shows emissions trends
by major sources for the period 1990 to 2020. The long term GHG emissions trends are
expected to go upwards by approximately 0.5 percent per year in the absence policy
changes. Year-to-year fluctuation in emissions trends are due to variation in economic
activity and the fraction of electric power generation in this region (BAAQMD, 2015).
TABLE 3.3-3
Bay Area Emission Trends by Major Sources
(Million metric Tons CO 2 e)
Category

1990

2008

2011

2014

2017

2020

Transportation
Industry/Commercial
Electricity/Co-Gen.
Residential Fuel
Off-Road Equipment
Agriculture
Total

28.6
21
8.4
7
0.9
1.2
67.1

34.8
28.9
13.9
6.5
1.4
1.3
86.8

34.3
31
12.1
6.6
1.3
1.3
86.6

33.9
32.6
12.9
6.7
1.3
1.3
88.7

32.5
34.3
12.6
6.8
1.4
1.3
88.8

30.4
36
12.3
6.9
1.3
1.3
88.2

Source: Bay Area Emission Inventory Summary Report: Greenhouse Gases. (BAAQMD, 2015)

The largest stationary sources of GHG emissions in Contra Costa and Solano Counties are
shown in Table 3.3-2. Between 2015 and 2019, Contra Costa County had 28 and Solano
County had two stationary source facilities that were required to report emissions to CARB
(one of which was the Valero Refining Company in Benicia).
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TABLE 3.3-4
Largest GHG Emitting Sources in Contra Costa and Solano Counties
(Million metric Tons CO 2 e)

Facility

Total 2015 Emissions Total 2019 Emissions
(MT CO 2 e)
(MT CO 2 e)

Chevron Products Co. Richmond

4,522,795

4,521,944

Martinez Refining Company, LLC,
Martinez

3,619,640

3,055,157

Tesoro Refining and Marketing Co.,
Golden Eagle Refinery, Martinez

2,076,234

2,302,965

San Francisco Refinery at Rodeo

1,477,215

1,346,105

PG&E Gateway Generating Station,
Antioch

1,305,982

1,137,219

Valero Refining Co., California
Benicia Refinery, Benicia

1,105,351

978,106

Air Liquide Large Industries US,
LP, Rodeo

817,994

800,782

Crockett Cogeneration Plant,
Crockett

791,210

735,568

Air Products & Chemicals Inc.,
Martinez, and Waterfront

742,219

717,297

Martinez Cogen Limited Partner

401,601

391,426

Air Products & Chemicals, Inc,
Tesoro Martinez

196,659

264,073

GWF Power Systems, LP (site 3)

181,520

0

Campbell Soup Supply Co., LLC
34,841
DBA Dixon Canning Corp, Dixon
Source: U.S. EPA 2021 GHG Emissions by Facility. Reported 8/20/21

3.3.3
3.3.3.1

34,546

REGULATORY SETTING
Federal Regulations

Greenhouse Gas Endangerment Findings: On December 7, 2009, the U.S. EPA
Administrator signed two distinct findings regarding greenhouse gases under section
202(a) of the CAA. The Endangerment Finding stated that CO 2 , CH 4 , N 2 O, HFCs, PFCs,
and SF 6 taken in combination endanger both the public health and the public welfare of
current and future generations. The Cause or Contribute Finding stated that the combined
emissions from motor vehicles and motor vehicle engines contribute to the greenhouse gas
air pollution that endangers public health and welfare. These findings were a prerequisite
for implementing GHG standards for vehicles. The U.S. EPA and the National Highway
3.3-7
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Traffic Safety Administration (NHTSA) finalized emission standards for light-duty
vehicles in May 2010 and for heavy-duty vehicles in August of 2011.
Renewable Fuel Standard (RFS): The RFS program was established under the Energy
Policy Act of 2005 and required 7.5 billion gallons of renewable fuel to be blended into
gasoline by 2012. Under the Energy Independence and Security Act of 2007, the RFS
program was expanded to include diesel, required the volume of renewable fuel blended
into transportation fuel be increased from nine billion gallons in 2008 to 36 billion gallons
by 2022, established new categories of renewable fuel and required the U.S. EPA to apply
lifecycle GHG performance threshold standards so that each category of renewable fuel
emits fewer greenhouse gases than the petroleum fuel it replaces. The RFS is expected to
reduce greenhouse gas emissions by 138 million metric tons, about the annual emissions
of 27 million passenger vehicles, replacing about seven percent of expected annual diesel
consumption and decreasing oil imports by $41.5 billion.
GHG Tailoring Rule: On May 13, 2010, U.S. EPA finalized the Tailoring Rule to phase
in the applicability of the Prevention of Significant Deterioration (PSD) and Title V
operating permit programs for GHGs. The rule was tailored to include the largest GHG
emitters, while excluding smaller sources (restaurants, commercial facilities, and small
farms). The first step (January 2, 2011 to June 30, 2011) addressed the largest sources that
contributed 65 percent of the stationary GHG sources. Title V GHG requirements were
triggered only when affected facility owners/operators were applying, renewing, or
revising their permits for non-GHG pollutants. PSD GHG requirements were applicable
only if sources were undergoing permitting actions for other non-GHG pollutants and the
permitted action would increase GHG emission by 75,000 metric tons of CO 2 e per year or
more.
On June 23, 2014, the U.S. Supreme Court issued its decision in Utility Air Regulatory
Group v. EPA, 134 S.Ct. 2427 (2014). The Court held that U.S. EPA may not treat GHGs
as an air pollutant for purposes of determining whether a source is a major source required
to obtain a PSD or Title V permit. The Court also held that PSD permits that are otherwise
required to be subject to PSD (based on emissions of other pollutants) may continue to
require limitations on GHG emissions based on the application of BACT. In accordance
with the Supreme Court decision, on April 10, 2015, the D.C. Circuit issued an amended
judgment in Coalition for Responsible Regulation, Inc. v. Environmental Protection
Agency, Nos. 09-1322, 10-073, 10-1092 and 10-1167 (D.C. Cir. April 10, 2015), which,
among other things, vacated the PSD and Title V regulations under review in that case to
the extent that they require a stationary source to obtain a PSD or Title V permit solely
because the source emits or has the potential to emit GHGs above the applicable major
source thresholds. Currently, if a source triggers PSD for criteria air pollutants (e.g., NOx,
SOx, PM, etc.) then it can also be evaluated for GHG BACT, but criteria pollutant increases
must be exceeded before GHG BACT can be considered.
GHG Reporting Program: U.S. EPA issued the Mandatory Reporting of Greenhouse
Gases Rule (40 CFR Part 98) under the 2008 Consolidated Appropriations Act. The
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Mandatory Reporting of Greenhouse Gases Rule requires reporting of GHG data from
large sources and suppliers under the Greenhouse Gas Reporting Program. Suppliers of
certain products that would result in GHG emissions if released, combusted, or oxidized;
direct emitting source categories; and facilities that inject CO 2 underground for geologic
sequestration or any purpose other than geologic sequestration are included. Facilities that
emit 25,000 metric tons or more per year of GHGs in CO 2 e are required to submit annual
reports to U.S. EPA. For the 2014 calendar year, there were over 8,000 entities that
reported 3.20 billion metric tons of GHG emissions under this program. Carbon dioxide
emissions accounted for the largest share of direct emissions with 91.5 percent, followed
by methane with seven percent, and nitrous oxide and fluorinated gases representing the
remaining 1.5 percent (U.S. EPA, 2016a).
National Program to Improve Fuel Economy: On September 15, 2009, the NHTSA and
U.S. EPA announced a proposed joint rule that would explicitly tie fuel economy to GHG
emissions reductions requirements. The proposed new corporate average fuel economy
(CAFE) Standards would cover automobiles for model years 2012 through 2016 and would
require passenger cars and light trucks to meet a combined, per mile, carbon dioxide
emissions level. It was estimated that by 2016, this GHG emissions limit could equate to
an overall light-duty vehicle fleet average fuel economy of as much as 35.5 miles per
gallon. The proposed standards required model year 2016 vehicles to meet an estimated
combined average emission level of 250 grams of carbon dioxide per mile under EPA’s
GHG program. On November 16, 2011, EPA and NHTSA issued a joint proposal to extend
the national program of harmonized GHG and fuel economy standards to model year 2017
through 2025 passenger vehicles. In August 2012, the President of the United States
finalized standards that will increase fuel economy to the equivalent of 54.5 mpg for cars
and light-duty trucks by Model Year 2025.
On August 2, 2018, the NHTSA proposed the Safer Affordable Fuel-Efficient (SAFE)
Vehicles Rule proposed to amend existing CAFE and tailpipe carbon dioxide emissions
standards for passenger cars and light trucks, and to establish new standards covering
model years 2021 through 2026. On March 31, 2020, the NHTSA and U.S. EPA finalized
the SAFE vehicle rule, which set fuel economy and carbon dioxide standards that increase
1.5% in stringency each year from model years 2021 through 2026. These standards apply
to both passenger cars and light trucks.
On August 10, 2021, the NHTSA proposed amendments to the CAFE standards set in 2020
for passenger cars and light trucks manufactured in model years 2024-2026, so that
standards would increase in stringency at a rate of 8% per year rather than the 1.5% year
set previously.
Clean Power Plan: On August 3, 2015, the U.S. EPA announced the Clean Power Plan.
The Clean Power Plan set standards to reduce carbon dioxide emissions by 32 percent from
2005 levels by 2030. This Plan established emissions guidelines for states to follow in
developing plans to reduce GHG emissions from existing fossil fuel-fired electric
generating units (EGUs). Specifically, the U.S. EPA established: (1) carbon dioxide
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emission performance rates representing the best system of emission reduction for two
subcategories of existing fossil fuel-fired EGUs, fossil fuel-fired electric utility steam
generating units and stationary combustion turbines; (2) state-specific carbon dioxide
goals reflecting the carbon dioxide emission performance rates; and (3) guidelines for the
development, submittal and implementation of state plans that establish emission standards
or other measures to implement the carbon dioxide emission performance rates, which may
be accomplished by meeting the state goals. In February 2016, the U.S. Supreme Court
issued a stay of this rule pending final determination on litigation challenging the rule.
Planning for Federal Sustainability in the Next Decade: Published June 10, 2015,
Executive Order 13693, Planning for Federal Sustainability in the Next Decade, revokes
multiple prior Executive Orders and memorandum. The Executive Order outlines goals
for federal agencies in the area of energy, climate change, water use, vehicle fleets,
construction, and acquisition. The goal is to maintain federal leadership in sustainability
and GHG emission reductions. Federal agencies shall, where life-cycle cost-effective,
beginning in fiscal year 2016:
1. Reduce agency building energy intensity as measured in Btu/ft2 by 2.5 percent
annually through 2025.
2. Improve data center energy efficiency at agency buildings.
3. Ensure a minimum percentage of total building electric and thermal energy shall be
from clean energy sources.
4. Improve agency water use efficiency and management (including stormwater
management).
5. Improve agency fleet and vehicle efficiency and management by achieving
minimum percentage GHG emission reductions.
3.3.3.2

State Regulations

Executive Order S-3-05: In June 2005, then Governor Schwarzenegger signed Executive
Order S-3-05, which established GHG emission reduction targets. The goals were to
reduce GHG emissions to 2000 levels by 2010, then to 1990 levels by 2020, and to 80
percent below 1990 levels by 2050.
AB 32: Global Warming Solutions Act: On September 27, 2006, AB 32 (Nunez and
Pavely), the California Global Warming Solutions Act of 2006, was enacted by the State
of California and signed by Governor Schwarzenegger. AB 32 expanded on Executive
Order S-3-05. The Legislature stated that “global warming poses a serious threat to the
economic well-being, public health, natural resources, and the environment of California.”
AB 32 established a program to limit GHG emissions from major industries that includes
penalties for non-compliance. While acknowledging that national and international actions
will be necessary to fully address the issue of global warming, AB 32 lays out a program
to inventory and reduce GHG emissions in California and from power generating facilities
located outside the state that serve California residents and businesses.
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Cap-and-Trade Program: Authorized by AB 32, the cap-and-trade program is one of
several strategies that California uses to reduce greenhouse gas emissions. The cap-andtrade program establishes a declining limit on major sources of GHG emissions throughout
California, including refineries and hydrogen plants. CARB creates allowances equal to
the total amount of permissible emissions (the “cap”). Each year, fewer allowances are
created and the annual cap declines, which reduces the total amount of GHG emissions
emitted in California. CARB adopted the California cap-and-trade program final
regulations on October 20, 2011, and adopted amended regulations on September 12, 2012,
with the first auction for GHG allowances on November 14, 2012. Funds received from
the program are deposited into the Greenhouse Gas Reduction Fund and appropriated by
the Legislature. It sets a GHG emissions limit that will decrease by two percent each year
until 2015, and then three percent from 2015 to 2020 to achieve the goals in AB 32. On
July 17, 2017 the California legislature passed AB 398, which extended the cap-and-trade
program to December 31, 2030. AB 398 also prevents air districts from regulating CO 2
from stationary sources that are already subject to the cap-and-trade program.
SB 97 - CEQA: Greenhouse Gas Emissions: On August 24, 2007, then Governor
Schwarzenegger signed into law Senate Bill (SB) 97 – CEQA: Greenhouse Gas Emissions
stating, “This bill advances a coordinated policy for reducing greenhouse gas emissions by
directing the Office of Planning and Research (OPR) and the Resources Agency to develop
CEQA guidelines on how state and local agencies should analyze, and when necessary,
mitigate greenhouse gas emissions.” OPR’s amendments provided guidance to public
agencies regarding the analysis and mitigation of the effects of GHG emissions in draft
CEQA documents. The amendments did not establish a threshold for significance for GHG
emissions and became effective on March 18, 2010.
Office of Planning and Research Technical Advisory on CEQA and Climate
Change 1: Consistent with SB 97, on June 19, 2008, OPR released its “Technical Advisory
on CEQA and Climate Change,” which was developed in cooperation with the Resources
Agency, the Cal/EPA, and the CARB. According to OPR, the “Technical Advisory” offers
the informal interim guidance regarding the steps lead agencies should take to address
climate change in their CEQA documents, until CEQA guidelines are developed pursuant
to SB 97 on how state and local agencies should analyze, and when necessary, mitigate
greenhouse gas emissions.
AB 1493 Vehicular Emissions: Carbon Dioxide: Prior to the U.S. EPA and NHTSA
joint rulemaking, the Governor signed AB 1493 (Pavley 2002). AB 1493 requires that
CARB develop and adopt, by January 1, 2005, regulations that achieve “the maximum
feasible reduction of greenhouse gases 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.”

1The

CA Climate Change website provides a complete list of regulations
https://www.climatechange.ca.gov/state/regulations.html
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CARB originally approved regulations to reduce GHGs from passenger vehicles in
September 2004, with the regulations that apply to 2009 and later model year vehicles.
California’s first request to the U.S. EPA to implement GHG standards for passenger
vehicles was made in December 2005 and denied in March 2008. The U.S. EPA then
granted California the authority to implement GHG emission reduction standards for new
passenger cars, pickup trucks, and sport utility vehicles on June 30, 2009.
On April 1, 2010, the CARB filed amended regulations for passenger vehicles as part of
California’s commitment toward the National Program to reduce new passenger vehicle
GHGs from 2012 through 2016. The amendments will prepare California to harmonize its
rules with the federal Light-Duty Vehicle GHG Standards and CAFE Standards (discussed
above).
On August 2, 2018, the NHTSA proposed the Safer Affordable Fuel-Efficient (SAFE)
Vehicles Rule proposed to amend existing CAFE and tailpipe carbon dioxide emissions
standards for passenger cars and light trucks and to establish new standards covering model
years 2021 through 2026. On March 31, 2020, the NHTSA and U.S. EPA finalized the
SAFE vehicle rule, which sets fuel economy and carbon dioxide standards that increase
1.5% in stringency each year from model years 2021 through 2026. These standards apply
to both passenger cars and light trucks.
On August 10, 2021, the NHTSA is proposed amendments to the CAFE standards set in
2020 for passenger cars and light trucks manufactured in model years 2024-2026, so that
standards would increase in stringency at a rate of 8% per year rather than the 1.5% year
set previously.
Executive Order S-1-07 (2007) 2: Governor Schwarzenegger signed Executive Order S1-07 in 2007 which finds that the transportation sector is the main source of GHG emissions
in California. The executive order proclaims the transportation sector accounts for over 40
percent of statewide GHG emissions. The executive order also establishes a goal to reduce
the carbon intensity of transportation fuels sold in California by a minimum of 10 percent
by 2020.
In particular, the executive order established a Low-Carbon Fuel Standard (LCFS) and
directed the Secretary for Environmental Protection to coordinate the actions of the CEC,
the CARB, the University of California, and other agencies to develop and propose
protocols for measuring the “life-cycle carbon intensity” of transportation fuels. This
analysis supporting development of the protocols was included in the State Implementation
Plan for alternative fuels (State Alternative Fuels Plan adopted by CEC on December 24,
2007) and was submitted to CARB for consideration as an “early action” item under AB
32. CARB adopted the LCFS on April 23, 2009.

CA climate change Executive Orders
https://www.climatechange.ca.gov/state/executive_orders.html
2
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Senate Bill 375 (2008): SB 375 (Steinberg), signed in September 2008, aligns regional
transportation planning efforts, regional GHG reduction targets, and land use and housing
allocation. SB 375 requires Metropolitan Planning Organizations (MPOs) to adopt a
Sustainable Communities Strategy (SCS) or Alternative Planning Strategy (APS) which
prescribes land use allocation in that MPO’s Regional Transportation Plan. CARB, in
consultation with MPOs, is required to provide each affected region with reduction targets
for GHGs emitted by passenger cars and light trucks in the region for the years 2020 and
2035. These reduction targets will be updated every eight years but can be updated every
four years if advancements in emissions technologies affect the reduction strategies to
achieve the targets. CARB is also charged with reviewing each MPO’s SCS or APS for
consistency with its assigned GHG emission reduction targets. CARB set the following
reduction targets for ABAG/MTC region: reduce per capita seven percent of GHG
emissions below 2005 levels by 2020 and 15 percent below 2005 levels by 2035.
Executive Order S-13-08 (2008): Governor Schwarzenegger signed Executive Order S13-08 on November 14, 2008, which directs California to develop methods for adapting to
climate change through preparation of a statewide plan. The executive order directs OPR,
in cooperation with the Resources Agency, to provide land use planning guidance related
to sea level rise and other climate change impacts.
Senate Bills 1078 and 107 and Executive Order S-14-08 (2008): SB 1078 (Chapter 516,
Statutes of 2002, Committee on Budget and Fiscal Review) requires retail sellers of
electricity, including investor-owned utilities and community choice aggregators, to
provide at least 20 percent of their supply from renewable sources by 2017. SB 107
(Chapter 464, Statutes of 2006) changed the target date to 2010. In November 2008, then
Governor Schwarzenegger signed Executive Order S-14-08, which expanded the state’s
Renewable Portfolio Standard to 33 percent renewable power by 2020.
SB X-1-2 and the Clean Energy and Pollution Reduction Act of 2015: SB X-1-2,
signed by then Governor Edmund G. Brown, Jr. in April 2011, created a new Renewables
Portfolio Standard (RPS), which preempted CARB’s 33 percent Renewable Electricity
Standard. The new RPS applies to all electricity retailers in the state including publicly
owned utilities, investor-owned utilities, electricity service providers, and community
choice aggregators. These entities must adopt the new RPS goals of 20 percent of retail
sales from renewables by the end of 2013, 25 percent by the end of 2016, and the 33 percent
requirements by the end of 2020.
Clean Energy and Pollution Reduction Act of 2015, SB 350 (Chapter 547, Statutes of 2015)
was approved by then Governor Brown on October 7, 2015. SB 350 will (1) increase the
standards of the California RPS program by requiring that the amount of electricity
generated and sold to retail customers per year from eligible renewable energy resources
be increased to 50 percent by December 31, 2030; (2) require the State Energy Resources
Conservation and Development Commission to establish annual targets for statewide
energy efficiency savings and demand reduction that will achieve a cumulative doubling
of statewide energy efficiency savings in electricity and natural gas final end uses of retail
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customers by January 1, 2030; (3) provide for the evolution of the Independent System
Operator into a regional organization; and (4) require the state to reimburse local agencies
and school districts for certain costs mandated by the state through procedures established
by statutory provisions. Among other objectives, the Legislature intends to double the
energy efficiency savings in electricity and natural gas final end uses of retail customers
through energy efficiency and conservation.
SB 862: In June 2014, SB 862 (Chapter 36, Statutes of 2014) established long-term
funding programs from the cap-and-trade program for transit, sustainable communities and
affordable housing, and high-speed rail. SB 862 allocates 60 percent of ongoing cap-andtrade revenues, beginning in 2015–2016, to these programs. The remaining 40 percent is
to be determined by future legislatures. A minimum of 25 percent of cap-and-trade dollars
must go to projects that provide benefits to disadvantaged communities, and a minimum
of 10 percent must go to projects located within those disadvantaged communities. In
addition, this bill established the CalRecycle Greenhouse Gas Reduction Revolving Loan
Program and Fund.
Senate Bills 32 and 350 and Executive Order B-30-15 (2015) 3: Then Governor Brown
signed Executive Order B-30-15 in 2015 in order to reduce GHG emissions by 40 percent
below 1990 levels by 2030 to ensure California meets its target of reducing GHG emissions
to 80 percent of 1990 levels by 2050. In particular, the Executive Order commissioned
CARB to update the Climate Change Scoping Plan and the California Natural Resources
Agency to update the state climate adaption strategy, Safeguarding California, every three
years. The Safeguarding California Plan will identify vulnerabilities to climate change by
sector and regions, including, at a minimum, the following sectors: water, energy,
transportation, public health, agriculture, emergency services, forestry, biodiversity and
habitat, and ocean and coastal resources; outline primary risks to residents, property,
communities and natural systems from these vulnerabilities, and identify priority actions
needed to reduce these risks; and identify a lead agency or group of agencies to lead
adaptation efforts in each sector.
Executive Order B-55-18: Under Executive Order B-55-18 the State is required to
achieve carbon neutrality by 2045 and maintain on-going net negative emissions.

A complete list of California climate change legislation with a brief description provided on
the CA Climate Change website https://www.climatechange.ca.gov/state/legislation.html.
3
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3.3.3.3

Local Regulations

3.3.3.3.1

Air District

The Air District established a climate protection program in 2005 to explicitly
acknowledge the link between climate change and air quality. In November 2013, the Air
District’s Board of Directors adopted a resolution outlining GHG gas reduction goals of
achieving an 80 percent reduction in GHG below 1990 levels by 2050 and making a
commitment to develop a regional climate protection strategy. The Air District regularly
prepares inventories of GHG, criteria pollutants and toxic air contaminants to support
planning, regulatory and other programs.
The District adopted a 10-point Climate Action Work Program in March 2014. The work
program outlines the District’s priorities in reducing GHG emissions that include: (1)
establishing the goal of reducing GHG emissions 80 percent below 1990 levels by 2050;
(2) updating the District’s regional GHG emission inventory; (2) implementing GHG
emissions monitoring; (4) developing a regional climate action strategy to meet the 2050
GHG emission reduction goal; (5) supporting and enhancing local actions through
enhanced technical assistance to local governments in preparing local Climate Action
Plans; (6) initiating rule development to enhance GHG reductions from sources subject to
Air District regulations, such as refinery hydrogen plants that are the subject of Proposed
Rule 13-5; (7) expanding enforcement of statewide regulations to reduce GHG emissions;
(8) launching climate change and public health impacts initiative; (9) reporting progress to
the public toward the 2050 goals and related performance objectives; and (10) exploring
the Bay Area’s energy future, including trends in fossil fuel demand and productions and
exploring opportunities to promote the development of clean energy options.
In 2015 the Air District launched a GHG measurement program to provide the scientific
basis that supports rulemaking and policy development for reducing GHG emissions. The
program started monitoring GHGs in 2016 and includes a long-term fixed-site GHG
monitoring network that measures concentrations of carbon dioxide, methane, and carbon
monoxide at four sites. A dedicated mobile GHG monitoring research van also provides
assistance in identifying emission hot spots and enhancing the regional emissions
inventory.
Finally, in 2017 the Air District approved the Clean Air Plan: Spare the Air, Cool the
Climate: A Blueprint for Clean Air and Climate Protection in the Bay Area. The 2017
Plan identified control measures that include potential rules, programs, and strategies that
the Air District can pursue to reduce GHG emissions in the Bay Area in support of the
goals of reducing GHG emissions to 90 percent below 1990 levels by 2050. As part of the
2017 Plan, the Air District developed a comprehensive Basin-wide Methane Strategy,
which represents an agency-wide effort to better quantify and reduce the region’s methane
emissions. Proposed Rule 13-5 is one of the first rules developed as part of the Methane
Strategy.
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3.3.3.3.2

Local Jurisdictions

Numerous counties within the Bay Area have prepared and adopted Climate Action Plans
including Alameda County, Contra Costa County, Marin County, San Francisco County,
Sonoma County and Solano County 4. These plans outline the county’s measures and
actions to reduce GHG emissions with each county’s jurisdiction.
3.3.4

SIGNIFICANCE CRITERIA

Increased accumulation of GHGs in the atmosphere result in global climate change.
Climate change involves complex interactions and changing likelihoods of diverse
impacts. Due to the complexity of conditions and interactions affecting global climate
change, it is not possible to predict the specific impact, if any, attributable to GHG
emissions associated with a single project, which is why GHG emission impacts are
considered to be a cumulative impact.
The Air District draft CEQA Guidelines (BAAQMD, 2017a) established a stationary
source project-level GHG threshold of 10,000 metric tons of CO 2 equivalent (MTCO 2 e)
emissions per year. This operational threshold represents the emission level above which
a project’s individual emissions would result in a cumulatively considerable contribution
to climate change. The Air District is planning to develop significance thresholds
specifically for rules. Until that effort is complete and in order to provide a conservative
air quality analysis, the stationary source project-specific GHG threshold of 10,000
MTCO 2 e recommended in the revised 2017 CEQA Guidelines (BAAQMD, 2017) will be
used in the current GHG impacts analysis.
3.3.5

EVALUATION OF GHG/CLIMATE CHANGE IMPACTS

As discussed in the Notice of Preparation and Initial Study (see Appendix A), the overall
objective of Proposed Rule 13-5 is to reduce emissions of GHGs as well as other organic
compounds from hydrogen plants. Proposed Rule 13-5 will reduce emissions by requiring
hydrogen plants to control total organic compound emissions to specific levels, which may
result in the construction and operation of flare systems, vapor recovery, or other
alternative compliance plans at hydrogen plants that serve the Valero Benicia and PBF
Martinez refineries. Overall, Proposed Rule 13-5 is expected to result in a decrease in
GHG emissions due to the control of methane emissions from hydrogen plant vents,
however, flares and other combustion sources can also generate GHG emissions from the
combustion of fuel (e.g., natural gas). The GHG emissions from these new sources, as well
as the decrease in GHG emissions from the control of emissions from hydrogen plants
vents, are evaluated in this section.

A complete list and map of cities and counties of climate action planning efforts provided by
CARB https://coolcalifornia.arb.ca.gov/local-government
4
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3.3.5.1

Potential GHG Impacts During Construction Activities

Construction equipment associated with the installation of new flares or vapor recovery
system could result in GHG emissions, although the amount generated by specific types of
equipment can vary greatly. As shown in Table 3.3-5, different types of equipment can
generate construction emissions in very different quantities depending on the type of
equipment. For example, the estimated emissions of GHGs range from of 0.009 metric
tons per hour (MT/hr) of CO2e for a welder to 0.07 MT/hr for an air compressor. To
provide a conservative construction air quality analysis, a typical construction analysis
assumes that, in the absence of specific information, all construction activities would occur
for eight hours per day. This is considered a conservative assumption because workers
may need to be briefed on daily activities, so construction may start later than their arrival
times or the actual construction activities may not require eight hours to complete.
TABLE 3.3-5
GHG Emission Estimates for Typical Construction Equipment
Assuming an 8-Hour Operational Day(1)
CO 2 e
(MT/hr)

Equipment Type

<40 T Cranes
>40T Cranes
Pile/Drill Rig
Welders
Lights
Generator
Forklifts
Loader/Backhoe
Air Compressors
Manlifts

0.03357
0.05598
0.0585
0.00854
0.01846
0.05795
0.00954
0.01907
0.06695
0.0106

CO 2 e
(MT/8-hr day)

0.26854
0.44785
0.46803
0.0683
0.14768
0.46364
0.07632
0.15255
0.53562
0.08483

(1) Emission Factors from Off-Road 2017.

To calculate the potential GHG emissions associated with the construction of one flare, it
was assumed that construction activities would take about nine months and would require
50 workers per day. It is assumed that the rule would result in the construction of two
flares. The potential GHG emissions associated with the construction of the flares are
summarized in Table 3.3-6. The construction of vapor recovery of the vent gas would
require a similar amount of piping as a flare and would also require a compressor, which
would be equal to or less intensive than the installation of a complete flare system. Any
other equipment that may be installed under an Alternative Compliance Plan is expected
to include valves, flanges and piping and construction activities are expected to be minimal.
Therefore, construction of two flares is presented as a worst-case analysis of construction
emissions.
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The estimated GHG construction emission increases associated with Proposed Rule 13-5
are 1,965 metric tons or 66 metric tons per year amortized over 30 years. Construction
emissions are temporary as construction emissions would cease following completion of
construction activities.
TABLE 3.3-6
GHG Construction Emissions Summary
CO 2 e
(MT)

Construction Emissions
Construction Emissions Associated with Enclosure (1)

1,965

30-Year Amortized
CO2e
(MT/yr)
66

(1) See Appendix B for detailed emission calculations.

3.3.5.2

Potential GHG Impacts Associated with Operational Activities

The net effect of implementing Proposed Rule 13-5 is to reduce emissions of GHGs as well
as other organic compounds from hydrogen plants. The operation of flares and other
combustion sources has the potential to generate GHG emission impacts as part of the
control process.
3.3.5.2.1

Potential Direct Impacts from Operations

Flares have been used to control TAC and ROG emissions from process upsets for many
years by combusting vented gas during emergency conditions. In order to combust the
vent gas, the flare must continually burn a pilot light, but it is not anticipated that
supplemental natural gas will be necessary when hydrogen gas is vented, due to the high
heating value of hydrogen. The pilot light uses natural gas, and therefore, will generate
GHG emissions. However, the net effects of the installation of a flare would decrease
GHG emissions by controlling methane emissions, which is a GHG.
The emissions for the pilot light are calculated using AP-42 emission factors for natural
gas fired external fired combustion. It is assumed that each flare will have two pilot lights,
which consume approximately 77 scf/hr of natural gas.
The emissions for the combustion of vent gas in the flares are calculated using AP-42
emission factors for industrial flares. The vented gas is expected to be primarily hydrogen
with up to four percent methane, one percent non-methane hydrocarbons (NMHCs), and
would contain no sulfur compounds. The operational emissions from two flares are
summarized in Table 3.2-7. Detailed operational emission calculations are presented in
Appendix B.
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The operation of vapor recovery for control of the vent gas would require a similar amount
of fugitive components as a flare. Additionally, the captured vent gas would be combusted
in an existing on-site source. Overall, the operational emissions associated with a vapor
recovery system are expected to result in a reduction in emissions as it is expected to reduce
vent gas emissions, result in little fugitive emissions, and would not require new
combustion sources (e.g., a new pilot light). Therefore, the operational emissions from a
vapor recovery system are expected to be less than a flare.
The emissions associated with an Alternative Compliance Plan could vary but are expected
to be limited to additional piping, valves, and flanges to re-route vent gases, resulting in
minimal emissions and no increase in combustion emissions. An Alternative Compliance
Plan would not result in increased combustion and would not be expected to result in any
increases in GHG emissions.
Since, the operational emission of a vapor recovery system would be less than a flare or an
Alternative Compliance Plan, the operational emissions for a flare are presented as a worstcase analysis.
TABLE 3.3-7
Increases in Operational GHG Emission
Emissions(1)

CO 2 e (MT/year)
148
6,349 5,763
27 25
6,524 5,922

Pilot Gas Combustion (2 Flares)
Methane Combustion
Hydrogen Combustion
Total Increase in GHG Emission
(1) See Appendix B for detailed emission calculations.

3.3.5.3

Potential GHG Emission Reduction Benefits

The implementation of Proposed Rule 13-5 will control methane emissions, regardless of
whether a flare, vapor recovery, or Alternative Compliance Plan is used, resulting in a
reduction in GHG emissions. Further, all systems are expected to capture and control the
same amount of vent gas as the facilities are prohibited from venting to atmosphere of any
emissions containing total organic compounds, as methane, in excess of 15 pounds per day
and containing a concentration of more than 300 parts per million on a dry basis or must
control methane emissions by 90 percent. The estimated emission benefits from
implementation of Proposed Rule 13-5 are presented in Table 3.2-8.
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TABLE 3.3-8
Predicted GHG Emission Reductions
Emissions(1)

CO 2 e (MT/year)
85,783 84,067
77,543 79,255

Captured and Controlled Methane
Total GHG Emission Reductions
(2) See Appendix B for detailed emission calculations.

3.3.5.4

Summary of Operational Emission Impacts

Implementation of Proposed Rule 13-5 by may result in a minor increase in GHG emissions
associated with the pilot gas if flares are used for compliance with the rule. Implementation
of Rule 13-5 is expected to result in an overall emission reduction of over 77,477 79,255
MT/year MTCO 2 e (see Table 3.3-9). Therefore, the GHG emissions associated with the
project would be less than the significant thresholds and less than significant.
TABLE 3.3-9
Net GHG Emissions Associated with Implementation of Rule 13-5
Project GHG Emissions(1)
Potential GHG Emissions Increases

CO 2 e (MT)

Amortized Construction
Pilot Gas Combustion (2 Flares)
Methane Combustion
Hydrogen Combustion
Potential GHG Emission Reductions
Captured and Controlled Methane

66
148
6,349 3,611
27 12
-84,067 85,783

Total GHG Emission Reductions
Stationary Source GHG Significance Threshold
Significant?

-77,477 79,254
10,000
No

(1) See Appendix B for detailed emission calculations.

3.3.6

CONCLUSION ON GHG EMISSION IMPACTS AND CUMULATIVE
IMPACTS

Table 3.3-9 provides a summary of the estimated GHG emission increases associated with
implementation of Proposed Rule 13-5, along with the estimated decreases in GHG
emissions associated with Proposed Rule 13-5. As shown in Table 3.3-9, the emission
reductions from Proposed Rule 13-5 are expected to greatly exceed the potential increase
in GHG emissions, resulting in a beneficial impact on climate change. The GHG analysis
is cumulative in nature. Since implementation of Proposed Rule 13-5 would be expected

3.3-20
Page 763 of 969

CHAPTER 3: ENVIRONMENTAL SETTING, IMPACTS AND MITIGATION MEASURES

to generate a reduction in GHG emissions, the GHG impacts from Proposed Rule 13-5 are
not cumulatively considerable.
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3.4

OTHER CEQA SECTIONS

3.4.1

GROWTH INDUCING IMPACTS

3.4.1.1

Introduction

CEQA defines growth-inducing impacts as those impacts of a proposed project that “could foster
economic or population growth, or the construction of additional housing, either directly or
indirectly, in the surrounding environment. Included in this are projects, which would remove
obstacles to population growth” (CEQA Guidelines §15126.2(d)).
To address this issue, potential growth-inducing effects are examined with the following
considerations:
x

Facilitation of economic effects that could result in other activities that could significantly
affect the environment;

x

Expansion requirements for one or more public services to maintain desired levels of
service as a result of the proposed project;

x

Removal of obstacles to growth, e.g., through the construction or extension of major
infrastructure facilities that do not presently exist in the project area or through changes in
existing regulations pertaining to land development;

x

Adding development or encroachment into open space; and/or

x

Setting a precedent that could encourage and facilitate other activities that could
significantly affect the environment.

3.4.1.2

Economic and Population Growth, and Related Public Services

The Proposed Rule 13-5 would not directly foster economic or population growth or the
construction of new housing in the Bay area. The Proposed Rule 13-5 may require construction
of air pollution control equipment or operational measures/modifications within the confines of
existing industrial facilities but would not be expected to involve new development outside of
existing facilities. Further, new employees are not expected to be required to operate the additional
air pollution control equipment. Therefore, it would not stimulate significant population growth,
remove obstacles to population growth, or necessitate the construction of new community facilities
that would lead to additional growth.
A project would directly induce growth if it would directly foster economic or population growth
or the construction of new housing in the surrounding environment (e.g., if it would remove an
obstacle to growth by expanding existing infrastructure). The proposed rule would not remove
barriers to population growth, as it involves no changes to a General Plan, zoning ordinance, or
related land use policy. The proposed rule does not include the development of new housing or
population-generating uses or infrastructure that would directly encourage such uses. Therefore,
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the Proposed Rule 13-5 would not directly or indirectly trigger new residential development in the
District.
Further, the Proposed Rule 13-5 would not result in an increase in local population, housing, or
associated public services (e.g., fire, police, schools, recreation, and library facilities) since the
proposed project would not result in an increase in permanent workers or residents. Additional
workers would be limited to temporary construction workers. Likewise, the proposed project
would not create new demand for secondary services, including regional or specialty retail,
restaurant or food delivery, recreation, or entertainment uses. As such, the proposed project would
not foster economic or population growth in the surrounding area in a manner that would be
growth-inducing.
3.4.1.3

Removal of Obstacles to Growth

The Proposed Rule 13-5 would not employ activities or uses that would result in growth
inducement, such as the development of new infrastructure (i.e., new roadway access or utilities,
such as wastewater treatment facilities) that would directly or indirectly cause the growth of new
populations, communities, or currently undeveloped areas. Likewise, the Proposed Rule 13-5
would not result in an expansion of existing public service facilities (e.g., police, fire, libraries,
and schools) or the development of public service facilities that do not already exist. The existing
refineries and hydrogen plants are already built and receive public services and utilities. No
additional services would be required.
3.4.1.4

Development of Encroachment Into Open Space

Development can be considered growth-inducing when it is not contiguous to existing urban
development and introduces development into open space areas. The Proposed Rule 13-5 may
require additional air pollution control equipment and measures within the confines of existing
industrial areas. New development outside of the boundaries of industrial facilities is not expected
to occur. Therefore, the Proposed Rule 13-5 would not result in development within or
encroachment into an open space area.
3.4.1.5

Precedent Setting Action

In 2017 the Air District approved the Clean Air Plan: Spare the Air, Cool the Climate: A Blueprint
for Clean Air and Climate Protection in the Bay Area. The 2017 Plan identified control measures
that include potential rules, programs, and strategies that the Air District can pursue to reduce
GHG emissions in the Bay Area in support of the goals of reducing GHG emissions to 90 percent
below 1990 levels by 2050. As part of the 2017 Plan, the Air District developed a comprehensive
Basin-wide Methane Strategy, which represents an agency-wide effort to better quantify and
reduce the region’s methane emissions. Proposed Rule 13-5 is one of the first rules developed as
part of the Methane Strategy. Implementation of Proposed Rule 13-5 is not considered precedent
setting but is expected to further the state’s goals of reducing GHG emissions to 90 percent below
1990 levels by 2050.
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The flares, vapor recovery systems and alternative compliance options that are expected to be
implemented as part of the proposed rule amendments have been used and proven to be effective
at refineries and other industrial facilities. Requiring technologies and measures that have been
demonstrated to be effective to control air emissions from the affected industrial facilities would
not result in precedent-setting actions that might cause significant environmental impacts.
3.4.1.6

Conclusion

The Proposed Rule 13-5 would not be considered growth-inducing, because it would not result in
an increase in production of resources, would not require additional employees, or cause a
progression of growth that could significantly affect the environment either individually or
cumulatively.
3.4.2

SIGNIFICANT ENVIRONMENTAL EFFECTS WHICH CANNOT BE AVOIDED
AND SIGNIFICANT IRREVERSIBLE ENVIRONMENTAL CHANGES

Section 15126.2(b) of the CEQA Guidelines requires that an EIR describe significant
environmental impacts that cannot be avoided, including those effects that can be mitigated but
not reduced to a less than significant level. As evaluated in the preceding portions of Chapter 3 of
this EIR, the Proposed Rule 13-5 may result in potentially significant unavoidable impacts on NOx
emissions associated with the construction and operation of new flare systems, as identified in
Table 3.4-1. Hydrogen Plants may install vapor recovery or use Alternative Compliance Plans as
opposed to flare systems to comply with the proposed new rule, which would eliminate the
significant NOx emission increases. However, since the Air District cannot prescribe how a
facility will comply with Proposed Rule 13-5, and since total organic emissions can be controlled
using flares, the NOx emissions associated with implementing Proposed Rule 13-5 are potentially
significant.
TABLE 3.4-1
IMPACTS IDENTIFIED AS POTENTIALLY SIGNIFICANT IN THIS EIR FOR
IMPLEMENTATION OF THE PROPOSED RULE 13-5
POTENTIALLY SIGNIFICANT IMPACTS
NOx Emissions Associated with the Construction of Two Flares
Simultaneously
NOx Emission Impacts During Operations of Two Flares
3.4.3

POTENTIAL ENVIRONMENTAL
SIGNIFICANT

IMPACTS

FOUND

NOT

TO

BE

The environmental effects of the Proposed Rule 13-5 that may have potentially significant adverse
effects on the environment are identified, evaluated, and discussed in detail in the preceding
portions of Chapter 3 of this EIR and in the Initial Study (see Appendix A) per the requirements
of the CEQA Guidelines (§§15126(a) and 15126.2). The potentially significant adverse
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environmental impacts as determined by the Initial Study (see Appendix A) are aesthetics, air
quality, and GHG emissions. The air quality impacts were determined to be potentially significant.
Aesthetics and GHG emissions were determined to have less than significant impacts. The
analysis provided in the Initial Study has concluded that the following environmental topics would
be less than significant: agriculture and forestry resources; biological resources; cultural
resources; energy, geology, and soils; hazards and hazardous materials, hydrology and water
quality, land use and planning; mineral resources; noise, population, and housing; public services,
recreation, transportation, tribal cultural resources, utilities and service systems, and wildfire. The
reasons for finding the environmental resources to be less than significant are explained in the
following subsections, which are summarized from the NOP/IS (see Appendix A) unless otherwise
noted.
3.4.3.1

Agriculture and Forestry Resources

Physical modifications at facilities due to the proposed project are expected to be limited to
industrial facilities.
Air pollution control equipment or measures would be
constructed/implemented within the confines of the existing industrial facilities and adjacent to
existing industrial structures. This equipment would be compatible with the existing industrial
character of the area and would not be located in agricultural or forestland areas. Thus, no impacts
to agriculture and forestry resources are expected.
The proposed project would not conflict with existing agriculture related zoning designations or
Williamson Act contracts. Existing agriculture and forest resources within the boundaries of the
Air District are not expected to be affected by the construction of additional air pollution control
equipment or modification to existing emission sources. Therefore, there is no potential for
conversion of farmland to non-agricultural use or conflicts related to agricultural uses or land under
a Williamson Act contract or impacts to forestland resources.
3.4.3.2

Biological Resources

Physical modifications at facilities due to the Proposed Rule 13-5 are expected to be limited to
existing hydrogen plants at two industrial facilities. The existing hydrogen plants are located
within the confines of existing refineries. Air pollution control equipment or measures to control
emissions from hydrogen plants would be expected to be constructed/implemented within the
confines of the existing Valero and PBF refineries, and adjacent to the existing hydrogen plants.
The construction staging areas would also be within the refineries and adjacent to the existing
hydrogen plants, as the refineries have sufficient space for the relatively small construction
activities and equipment laydown areas that would be required. The use of a gas recovery system
would require the installation of a gas compressor, as well as piping to move the released gases
back to the hydrogen plant. Equipment that may be required under an Alternative Compliance
Plan may vary but could include valves, flanges and piping to re-route the vent streams. No
grading activities and very minimal construction activity adjacent to the hydrogen plant would be
required to install vapor recovery equipment and/or re-route vent emissions. While the exact
location of the new equipment is not known, the flares, vapor recovery, or any other related
equipment would be expected to be adjacent to the existing hydrogen plants to minimize the
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distance and associated piping that would be required. These industrial facilities have been built
and graded and no major grading would be expected to occur to install a flare, vapor recovery or
other equipment. The transportation of equipment would also be via existing onsite and offsite
roadways. Figure 3.4-1 shows the locations of the existing hydrogen plants at PBF. Figure 3.4-2
shows the location of the existing hydrogen plant at Valero. As can be seen in these figures/aerial
photographs, the hydrogen plants are located within the confines of the existing refinery, where
there is no vegetation (native or otherwise), no trees or shrubs and all biological resources have
been removed or are non-existent.
It should be noted that there may be native vegetation and protected, threatened, endangered,
candidate and other special status species in areas adjacent to the existing hydrogen plant facilities.
The PBF Refinery and related hydrogen plants are surrounded by largely developed areas that
include residential, commercial, and other industrial facilities, including wastewater treatment
plants.
Marshland areas are located northeast of the Refinery and northeast of Interstate 680. However,
the areas with native vegetation are outside of the refinery and on the opposite side of Interstate
680 over approximately 1,000 feet from the Refinery. Similarly, the Valero Benicia Refinery and
associated hydrogen plant is surrounded by largely developed commercial and industrial facilities.
Native chaparral and coastal sage scrub communities are located outside of the refinery on the hills
adjacent to the Refinery. However, no laydown, construction or traffic is expected to occur outside
of the existing developed Refinery. Thus, the potential construction activities within the existing
refineries and hydrogen plants are not expected to result in any impacts to biological resources.
The proposed project is not expected to affect land use plans, local policies or ordinances, or
regulations protecting biological resources such as a tree preservation policy or ordinances for the
reasons already given. Land use and other planning considerations are determined by local
governments and land use or planning requirements are not expected to be altered by the proposed
project. Similarly, the Proposed Rule 13-5 is not expected to affect any habitat conservation or
natural community conservation plans, biological resources, or operations, and would not create
divisions in any existing communities, as construction activities would be limited to existing
facilities in industrial areas that have already been developed and graded. Therefore, the proposed
project is not expected to result in any impacts to biological resources.
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The analysis in this Draft EIR is based on the Air Districts currently proposed rule, discussions
with the affected facilities, and understanding of how the affected facilities are expected to respond
to the proposed rule. It should be noted that if the hydrogen plant owners or operators determine
those other technologies are available or other locations may be used which are not located within
the current industrial area, additional CEQA analyses may be required. These may include
potential additional analyses such as surveys for special-status animal and plant species; the
potential to impact (“take”) special-status species; evaluation of the loss or modification of
breeding, nesting, dispersal, and foraging habitat; obstruction of movement within migratory
corridors; analyses for streambed alternation approvals, and other similar impact analyses. Based
on current estimates, all work associated with the proposed project would be within the confines
of the existing graded and developed industrial areas so impacts to biological resources are
expected to be less than significant.
3.4.3.3

Cultural Resources

Generally, resources (buildings, structures, equipment) that are less than 50 years old are excluded
from listing in the National Register of Historic Places unless they can be shown to be
exceptionally important. The Proposed Rule 13-5 would require new air pollution control
equipment to be constructed within the confines of the existing industrial facilities and adjacent to
existing industrial structures. Affected facilities may have equipment or structures older than 50
years, however, this type of industrial equipment generally does not meet the criteria identified in
CEQA Guidelines §15064.5(a)(3). Further, construction activities associated with the proposed
project are expected to be limited to industrial areas that have already been developed. Thus,
Proposed Rule 13-5 would not adversely affect historical or archaeological resources as defined in
CEQA Guidelines §15064.5, destroy unique paleontological resources or unique geologic features,
or disturb human remains interred outside formal cemeteries. Therefore, no impacts to cultural
resources are anticipated to occur as a result of the proposed project as no major construction
activities are required.
3.4.3.4

Energy

Proposed Rule 13-5 is expected to result in the construction of flares, r gas recovery facilities, or
alternative compliance options at hydrogen plants that serve two refineries. Operating flares for
compliance with Proposed Rule 13-5 would be the most energy-intensive compliance approach
and is therefore considered in most detail. While flares combust waste gas, they also require the
use of natural gas to operate the pilot lights which keeps the flares in stand-by state so they are
available to operate, when needed. The amount of natural gas needed to operate the pilot light for
the flare burners is not known as the new flare systems have not been designed. Based on a review
of fuel use reported to the Air District by other similar facilities, the estimated increase in natural
gas use for the pilot lights for two flares systems is expected to be 154 scf/hr (77 scf/hr for each
flare) or about 1.35 million standard cubic feet (scf) per year (0.014 million therms). The current
use of natural gas in Contra Costa and Solano Counties is an estimated 1,441 million therms per
year. Therefore, Proposed Rule 13-5 would result in an increase in natural gas use of 0.001 percent
increase in natural gas, a small fraction of the natural gas currently used. Proposed Rule 13-5 is
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not expected to result in a significant increase in electricity.
The natural gas use for Proposed Rule 13-5 is not expected to use energy in a wasteful, inefficient,
or unnecessary manner as it would be used to control total organic compound emissions, including
GHG emissions. Further, the additional use of natural gas is not expected to conflict with an energy
conservation or renewable energy plan and the state will continue to move toward the increased
use of renewable energy sources, reducing GHG emissions statewide. For example, California has
adopted the “Renewable Portfolio Standard” for electric power which requires that at least 33
percent of the state’s electric power come from renewable sources by 2020, and at least 50 percent
must come from renewables by 2030. Proposed Rule 13-5 would not be expected to interfere or
impact compliance with these state requirements. Therefore, impacts to energy associated with
the proposed project are considered less than significant.
3.4.3.5

Geology and Soils

Physical modifications at facilities due to the Proposed Rule 13-5 are expected to be limited to
industrial facilities. New development potentially resulting in earthquake hazards are expected to
be limited to the construction of air pollution control equipment or implementation of control
measures at industrial facilities. New construction (including modifications to existing structures)
requires compliance with the California Building Code. The California Building Code is
considered to be a standard safeguard against major structural failures and loss of life. The goal
of the code is to provide structures that will: (1) resist minor earthquakes without damage; (2)
resist moderate earthquakes without structural damage, but with some non-structural damage; and
(3) resist major earthquakes without collapse, but with some structural and non-structural damage.
The California Building Code bases seismic design on minimum lateral seismic forces (“ground
shaking”). The California Building Code requirements operate on the principle that providing
appropriate foundations, among other aspects, helps to protect buildings from failure during
earthquakes. The basic formulas used for the California Building Code seismic design require
determination of the seismic zone and site coefficient, which represent the foundation conditions
at the site. Compliance with the California Building Code would minimize the impacts associated
with existing geological hazards.
Construction associated with the proposed project is expected to be limited to air pollution control
equipment at industrial facilities. All construction would take place at already existing facilities
that have been previously graded (see Figures 3.4-1 and 3.4-2). Thus, the proposed project is not
expected to result in substantial soil erosion or the loss of topsoil as construction activities are
expected to be limited to existing operating facilities that have been graded and developed, so that
no major grading would be required. Therefore, impacts to geology and soils associated with the
proposed project are considered less than significant.
3.4.3.6 Hazards and Hazardous Materials
Proposed Rule 13-5 is designed to minimize total organic compound, including methane emissions
from hydrogen plant operations. Modifications may be required to install air pollution control
equipment, which may include flare systems, vapor recovery, or alternative plans at two refineries.
Construction activities associated with the emission control systems would occur in industrial areas
3.4-9
Page 776 of 969

Chapter 3: Environmental Setting, Impacts and Mitigation Measures

and would not introduce any new hazards or require the use of hazardous materials during either
construction or operational activities.
The refineries and hydrogen plants currently combust natural gas and refinery fuel gas as fuel
sources in heaters, boilers, hydrogen plants, flares, etc., in the course of doing business. While
flares combust waste gas, they also require the use of natural gas or refinery fuel gas to operate the
pilot lights which keeps the flares in a stand-by state so they are available to operate, when needed.
Natural gas is flammable under certain conditions. Since the refineries and hydrogen plants already
use natural gas, the installation of a new flare system will not introduce any new hazards to the
facilities. Further, the use of a flare or vapor control systems would minimize total organic
emissions from being discharged directly to the atmosphere, thus minimizing the release of
potentially flammable materials. Existing regulations provide comprehensive measures to reduce
hazards of explosive or otherwise hazardous materials. Compliance with these and other federal,
state, and local regulations and proper operation and maintenance of equipment should ensure the
potential for accidental releases of hazardous materials is not significant.
Neither of the affected hydrogen plants that serve the two refineries are located within a quarter of
a mile of a school nor two miles of an airport, so no increase in hazard impacts that impact these
facilities are expected. (Note that the PBF Refinery is located approximately 2.7 miles from
Buchanan Field.) Additionally, the affected hydrogen plants are not located in areas that would be
subject to wildfire hazard.
Implementation of Proposed Rule 13-5 is not expected to interfere with an emergency response
plan or emergency evacuation plan. Therefore, hazards and hazardous materials impacts
associated with the proposed project are considered less than significant.
3.4.3.7

Hydrology and Water Quality

Proposed Rule 13-5 is expected to result in the installation of flare, vapor recovery, or alternative
control systems, which generally do not require water use. Some flares can use high velocity steam
injection nozzles to increase gas turbulence in the flame boundary zones, drawing in more
combustion air and improving mixing. These systems help to minimize smoke from flares. While
steam may be used in the flare systems, they are not expected to generate a significant amount of
wastewater. A small amount of water may be collected in a knockout vessel. Any collected water
would be expected to be treated in existing wastewater treatment facilities, prior to discharge. The
use of a flare or a vapor recovery system is not expected to require additional water. Alternative
Compliance Plans are expected to use valves, flanges and piping that do not require the use of
water or generate wastewater. Therefore, Proposed Rule 13-5 is not expected to result in any
significant increase in water use, wastewater discharge, and would not be expected to result in
water quality impacts.
The areas adjacent to the hydrogen plants where the emission control systems would be located
are developed, paved, and urbanized (see Figures 3.4-1 and 3.4-2). There are no streams, rivers,
or other natural drainage within the confines of the existing refineries or hydrogen plants that
would be expected to be impacted by new emission control systems. Most rainwater and surface
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water runoff within the existing industrial areas are controlled, collected, and treated within the
existing wastewater treatment plants. Additionally, the project modifications are not expected to
result in an increase in surface water or impact storm water drainage facilities, as no significant
increase in new paved area is expected to be required. Therefore, the Proposed Rule 13-5 would
not result in an increase is stormwater runoff, degradation of surface water, and is not expected to
result in any violation of NPDES permits.
3.4.3.8

Land Use and Planning

Physical modifications at facilities due to the Proposed Rule 13-5 are expected to be limited to
industrial facilities. Construction activities for new air pollution control equipment is expected to
be located in already graded and developed portions of existing industrial facilities. Thus, the
proposed project is not expected to have impacts to non-industrial land uses and would not result
in impacts that would physically divide an established community.
The General Plans and land use plans for areas with industrial land uses, generally allow for and
encourage the continued use of industrial areas within their respective communities. Some of the
General Plans encourage the modernization of existing industrial areas, including refineries
(Benicia, 2016 and Martinez, 2013). The construction of equipment within the confines of existing
industrial facilities is not expected to conflict with any applicable land use plan, policy, or
regulation of an agency with jurisdiction over the affected industrial facilities. The jurisdictions
with land use approval recognize and support the continued use of industrial facilities. The
construction required as part of the proposed project would not interfere with those land use
policies or objectives, since they would be within the confines of existing industrial facilities.
The proposed project has no components which would affect land use plans, policies, or
regulations. Regulating emissions from existing facilities will not require local governments to
alter land use, zoning, and other planning considerations. Habitat conservation, or natural
community conservation plans, agricultural resources, or operations are not expected to be affected
by the proposed project, and divisions of existing communities would not occur. Therefore, no
impacts to land use and planning are associated with the proposed project.
3.4.3.9

Mineral Resources

Construction activities would occur within the confines of existing industrial facilities that have
already been graded and developed. Construction of air pollution control equipment and
modifications to existing industrial facilities as a result, the proposed project is not expected to
affect mineral resources. Construction and operation of new equipment associated with the
proposed project is not expected to require mineral resources that are of value to the region or
result in the loss of a locally important mineral resource site. Thus, no impacts to mineral resources
are expected.
3.4.3.10

Noise

Physical modifications at facilities due to installation of air pollution control equipment are
expected to be limited to industrial facilities. Construction activities for new air pollution control
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equipment is expected to be limited to industrial facilities and occur within the confines of existing
industrial facilities and adjacent to existing industrial structures. The existing noise environment
at each of the affected facilities is typically dominated by noise from existing equipment onsite,
vehicular traffic around the facilities, trucks entering and exiting facility premises, locomotive and
rail noise sources, and other adjacent industrial activities. Construction required for the installation
of air pollution control equipment or facility modifications is not expected to significantly alter the
existing noise of an industrial facility. Construction activities associated with the proposed project
would generate temporary noise associated with construction equipment and construction-related
traffic. Construction would likely require truck trips to deliver equipment, construction workers,
and construction equipment (e.g., forklift, welders, backhoes, cranes, and generators). All
construction activities would be temporary, would occur during daylight hours, and would occur
within the confines of existing industrial facilities so that no significant increase in noise during
construction activities is expected.
Air pollution control equipment is not generally a major noise source. The equipment would be
located within heavy industrial areas, adjacent to existing hydrogen plants and other refinery units,
and would be compatible with such uses. Further, all noise producing equipment must comply
with local noise ordnances and applicable Occupational Safety and Health Administration (OSHA)
and Cal/OSHA noise requirements. Therefore, industrial operations affected by the Proposed Rule
13-5 are not expected to have a significant adverse effect on local noise levels or noise ordinances.
The proposed project is not expected to generate or expose people to excessive groundborne
vibration or groundborne noise. The use of large construction equipment that would generate
substantial noise or vibration (e.g., backhoes, graders, jackhammers, etc.) would be limited
because the sites are already graded and developed. Further, construction activities are temporary
and would occur during the daylight hours, in compliance with local noise standards and
ordinances. Therefore, the proposed project is not expected to generate excessive groundborne
vibration or noise.
Affected facilities would still be expected to comply, and not interfere, with any applicable airport
land use plans. None of the Proposed Rule 13-5 requirements would locate residents or
commercial buildings or other sensitive noise sources closer to airport operations. There are no
components of the Proposed Rule 13-5 that would substantially increase ambient noise levels
within or adjacent to airports. Therefore, the noise impacts associated with the proposed project
are considered less than significant.
3.4.3.11

Population and Housing

The population in the Bay Area is currently about 7.6 million people and is expected to grow to
about 9.6 million people by 2040 (ABAG, 2017). The proposed project is not anticipated to
generate any significant effects, either directly or indirectly, on the Bay Area’s population or
population distribution. The proposed project will require construction activities to modify
existing operations and/or install air pollution control equipment at existing industrial facilities. It
is expected that the existing labor pool would accommodate the labor requirements for the
construction of the new and modified industrial equipment. In addition, it is not expected that the
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affected facilities would need to hire additional personnel to operate new air pollution control
equipment. The proposed project is not expected to result in the creation of any industry/business
that would affect population growth, directly or indirectly induce the construction of single- or
multiple-family units or require the displacement of people or housing elsewhere in the Bay Area.
Therefore, no impacts to population and housing are associated with the proposed project.
3.4.3.12

Public Services

There is no potential for adverse public service impacts as a result of adopting Proposed Rule 135 as it would not result in the need for new or physically altered government facilities to maintain
acceptable service ratios, response times, or other performance objectives. Additionally, the
affected industrial facilities have on-site security and fire protection personnel, so no increase in
police or fire protection services is expected. Implementing the proposed rule would not cause a
future population increase, thus it is not expected to affect land use plans, future development, or
the demand for public facilities such as schools and parks. Therefore, no impacts to public services
are associated with the proposed project.
3.4.3.13

Recreation

As discussed under “Land Use and Planning” and “Population and Housing,” there are no
provisions of the proposed project that would affect land use plans, policies, ordinances, or
regulations as land use and other planning considerations are determined by local governments.
No land use or planning requirements, including those relating to recreational facilities, will be
altered by the proposed rule amendments. The proposed project does not have the potential to
directly or indirectly induce population growth or redistribution. As a result, the proposed project
would not increase the use of, or demand for, existing neighborhood or regional parks or other
recreational facilities nor require the construction or expansion of recreational facilities that might
have an adverse physical effect on the environment. Therefore, no impacts to recreation are
associated with the proposed project.
3.4.3.14

Transportation

Physical modifications due to Proposed Rule 13-5 are expected to be limited to industrial facilities.
Construction activities for new air pollution control equipment would be limited and occur within
the confines of existing industrial facilities and adjacent to existing industrial structures.
Construction would likely require truck trips to deliver equipment, construction workers, and
construction equipment (e.g., forklift, welders, backhoes, cranes, and generators). All construction
activities and related traffic would be temporary, would occur during daylight hours, would occur
within the confines of existing industrial facilities, and would cease following the completion of
construction. As discussed in “Population and Housing” above, the labor force in the Bay Area is
sufficient to handle the temporary increase in construction-related jobs. No increase in permanent
workers is expected due to the installation of additional air pollution control equipment or facility
modifications, therefore, the proposed project is not expected to result in an increase in traffic or
vehicle miles travelled, or conflict or be inconsistent with CEQA Guidelines §15064.3(b).
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The proposed project would not increase traffic hazards or create incompatible uses. Proposed
Rule 13-5 would not require the construction of any roadways or other transportation design
features, so no changes to current roadway designs that would increase traffic hazards are expected.
Since changes to the roadway system are not expected, no impacts to emergency access would be
expected. Emergency access at the affected industrial facilities is not expected to be impacted, as
no modifications that effect traffic or access are expected to be required. Based on the above,
Proposed Rule 13-5 is not expected to increase vehicle trips or to alter the existing long-term
circulation patterns, thus creating traffic hazards or impacting emergency access.
3.4.3.15

Tribal Cultural Resources

The Proposed Rule 13-5 may require the construction of air pollution control equipment and
facility modifications to industrial facilities. Affected facilities may have equipment or structures
older than 50 years, however, this type of equipment does not meet the criteria identified in CEQA
Guidelines §15064.5(a)(3), are not listed or eligible for listing in the California Register of Historic
Resources or a local register of historical resources (Public Resources Code Section 5020.1(k))
and are not considered to have cultural value to a California Native American tribe.
Construction associated with the proposed project is expected to be limited to the construction at
two industrial facilities. All construction would take place at existing facilities that have been
previously graded. Because construction will be limited to facilities that have been graded, the
Proposed Rule 13-5 is not expected to require physical changes to a site, feature, place, cultural
landscape, sacred place, or object with cultural value to a California Native American Tribe. The
Proposed Rule 13-5 is not expected to result in a physical change to a resource determined to be
eligible for inclusion or listed in the California Register of Historical Resources or included in a
local register of historical resources.
As part of releasing the NOP/IS for public review and comment, the document was circulated to
the State Clearinghouse that provides notice of the proposed project to all California Native
American Tribes that requested to be on the Native American Heritage Commission’s (NAHC)
notification list per Public Resources Code § 21080.3.1(b)(1). The NAHC notification list provides
a 30-day period during which a Native American Tribes may respond to the notice, in writing,
requesting consultation on the Proposed Rule 13-5. No tribes have requested consultation.
Since construction activities will be limited to existing industrial facilities, the Proposed Rule 135 is not expected to affect historical or tribal resources as defined in Public Resources Section
5020.1(k), or 5024.1. Therefore, impacts to tribal resources are considered less than significant as
a result of the proposed project.
3.4.3.16

Utilities and Service Systems

The potential water use and wastewater impacts associated with Proposed Rule 13-5 were
discussed under Hydrology and Water Quality and potential natural gas and electricity use were
discussed under Energy.
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Air pollution control equipment and facility modifications to implement Proposed Rule 13-5
would occur within the confines of existing industrial facilities where stormwater is already
controlled. The proposed project is not expected to require additional paving that would generate
additional stormwater runoff. Therefore, the proposed project would not be expected to alter the
existing drainage systems or require the construction of new storm water drainage facilities. Nor
would the proposed project create or contribute runoff water that would exceed the capacity of
existing or planned storm water drainage systems or provide substantial additional sources of
polluted runoff. Therefore, no significant adverse impacts on storm drainage facilities are
expected.
Construction of air pollution control equipment as a result of Proposed Rule 13-5 is not expected
to significantly increase solid or hazardous wastes generated by the affected existing facilities.
Flares do not generate solid waste for disposal. No change to existing solid waste streams from
affected facilities would be expected. Therefore, no significant impacts to hazardous or solid waste
disposal facilities are expected due to the proposed project. Facilities are expected to continue to
comply with all applicable federal, state, and local statutes and regulations related to solid and
hazardous wastes.
3.4.3.17

Wildfires

CalFIRE maps areas of significant fire hazard based on fuels, terrain, weather, and other relevant
factors. These zones, referred to as Fire Hazard Severity Zones, determine the requirements for
special building codes designed to reduce the potential impacts of wildland fires on urban
structures. The Valero Benicia Refinery and PBF Martinez Refinery are located within a nonVery High Fire Hazard Severity Zone, as the refineries and related hydrogen plants are
urbanized, are located adjacent to the Bay and marshlands, and are not located adjacent to
wildland areas. The land in the northwestern, southern, and eastern areas of Contra Costa County,
including the western portions of the City of Martinez are classified as very high fire hazard zones
by CalFIRE. The hills approximately one mile north of the Valero Benicia Refinery are
considered moderate and high Fire Hazard Severity Zones. Nonetheless, the refineries and
associated hydrogen plants are located well outside Very High Fire Hazard Zone, which indicates
that they would not be subject to significant wildfire hazard. Implementation of Proposed Rule
13-5 would require additional equipment at these industrial facilities, but they would be located
within heavy industrial areas and would not be expected to have an impact related to wildfires.
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4.0

ALTERNATIVES ANALYSIS

4.1

DISCUSSION OF ALTERNATIVES

An EIR is required to describe a reasonable range of alternatives to the proposed project
that could feasibly attain most of the basic project objectives and would avoid or
substantially lessen any of the significant environmental impacts of the proposed project
(CEQA Guidelines §15126.6(a)). As discussed in Chapter 3 of this EIR the proposed
project could result in potentially significant impacts to air quality due to construction
activities and an increase in NOx emissions should flares be installed to control total
organic emissions from hydrogen plant vents. Therefore, the alternatives analysis should
focus on alternatives that avoid or minimize these potentially significant impacts. The
project objectives are as follows:
x
x
x

Reduce emissions of GHGs, as well as other organic compounds, associated with
operation of industrial hydrogen plants.
Assist the Air District in meeting its policy goal of reducing Bay Area GHG
emissions to 40 percent below 1990 levels by 2030.
Obtain additional data on total organic compound emissions from deaerators and
carbon dioxide scrubber vent controls at industrial hydrogen plants.

Chapter 4 provides a discussion of alternatives to the proposed project as required by
CEQA. According to the CEQA guidelines, alternatives should include feasible measures
to attain the basic objectives of the proposed project and provide means for evaluating the
comparative merits of each alternative. Though the range of alternatives must be sufficient
to permit a reasoned choice, they need not include every conceivable project alternative
(CEQA Guidelines, §15126.6(a)). The key issue is whether the selection and discussion of
alternatives fosters informed decision making and public participation.
In accordance with CEQA Guidelines §15126.6(c), a CEQA document should identify any
alternatives that were considered by the lead agency but were rejected as infeasible during
the scoping process and briefly explain the reason underlying the lead agency’s
determination. Section 15126.6(c) also states that among the factors that may be used to
eliminate alternatives from detailed consideration in an EIR are: (1) failure to meet most
of the basic project objectives; (2) infeasibility; or (3) inability to avoid significant
environmental impacts.
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4.2

DESCRIPTION OF THE PROJECT ALTERNATIVES

The possible alternatives to the proposed rule are limited by the nature of the project. Other
than the No Project Alternative, the other alternatives are limited to modifications to Rule
13-5 only.
4.2.1

ALTERNATIVE 1 – NO PROJECT ALTERNATIVE

CEQA Guidelines §151216.6 (e) requires evaluation of a “No Project Alternative.” Under
the No Project Alternative, Proposed Rule 13-5 would not be implemented, and no
additional control of hydrogen plant vents would occur, i.e., no new flares, vapor recovery
systems, or other measures to minimize methane emissions associated with industrial
hydrogen plants would be installed.
4.2.2

ALTERNATIVE 2 – MORE STRINGENT CONTROL

Alternative 2 would increase the stringency of Proposed Rule 13-5 to control emissions to
approximately 100% of the methane emissions from vent gas. To meet this level of control,
it is assumed that the hydrogen plants that serve the PBF Martinez and Valero Benicia
refineries would need to install pressure swing absorption (PSA) units.
As explained in Chapter 2, PSA produces a purer form of hydrogen. Many hydrogen plants
use a PSA process for the final purification step at the back end of the steam-methane
reforming operation to produce an ultra-pure hydrogen with a minimum purity of 99.99
percent concentration in the gas stream. A by-product of the PSA process, referred to as
“tail gas” is impure hydrogen gas that does not meet specifications for refinery hydrogen
consumers and is routed back to the steam-methane reformer as fuel and can contain
methane concentrations ranging between 15 and 20 percent. The PSA process minimizes
the need to use atmospheric vents during normal operation of the SMR vent.
Under Alternative 2, PSA units would be expected to be installed at the hydrogen plants
that provide hydrogen to the PBF Martinez and Valero Benicia refineries.
4.2.3

ALTERNATIVE 3 –NO ALTERNATIVE COMPLIANCE PLAN

Alternative 3 would revise Proposed Rule 13-5 to eliminate Section 13-5-303 which allows
for affected facilities to develop an Alternative Methane and GHG Compliance Plan to
reduce emissions of methane and other GHGs to a similar emissions standard as provided
in Section 13-5-301.
Under Alternative 3, hydrogen plants would need to comply with standards in Section 135-301 that would prohibit the owner or operator of an industrial hydrogen plant from
venting to atmosphere any emissions containing total organic compounds, as methane, in
excess of 15 pounds per day and containing a concentration of more than 300 parts per
million on a dry basis. To meet the standards, it is expected that the hydrogen plants that
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do not have PSA Units would install flare technology or gas recovery to control total
organic compound emissions.

4.3 ENVIRONMENTAL IMPACTS OF PROJECT ALTERNATIVES
4.3.1
4.3.1.1

ALTERNATIVE 1 – NO PROJECT ALTERNATIVE
Aesthetic Impacts

Under Alternative 1, Proposed Rule 13-5 would not be implemented. Therefore, no
additional emission control emission would be installed.
The aesthetic impacts associated with implementation of Rule 13-5 were determined to be
less than significant. Although compliance with Rule 13-5 may result in the installation of
two new flares, the flares would be installed in existing industrial areas, adjacent to existing
hydrogen plants. The addition of new flares is not expected to be discernable from the
overall skyline of the existing refineries from the bridge. In addition, the flames on the
new or existing flares are not expected to be noticeable during the day.
No significant adverse impacts to aesthetics are expected from new flares installed to
comply with Proposed Rule 13-5. It should be noted that the installation of gas recovery
or other alternative control systems is expected to occur at ground level and would not be
visible outside of the facilities and no aesthetic impacts would be expected due to
installation of a gas recovery or alternative control systems. Under Alternative 1, no new
equipment would be installed and there would be no increase in structures visible to the
surrounding communities, so the aesthetic impact would be less than significant.
4.3.1.2

Air Quality

Under Alternative 1, the Proposed Rule 13-5 would not be implemented. No construction
emissions would occur and no additional operational air quality impacts would occur.
The air quality impact analysis concluded that emissions associated with the construction
of the two new flares simultaneously may exceed the CEQA significance thresholds for
NOx emissions and would, therefore, be potentially significant. Construction emissions
are temporary as construction emissions would cease following completion of construction
activities.
Air quality impacts associated with the Proposed Rule 13-5 were determined to be
potentially significant for NOx emissions associated with additional combustion activities.
The potential emission increase associated with the installation of flare systems to comply
with Proposed Rule 13-5 would require the combustion of natural gas, refinery fuel gas,
and/or the hydrogen plant vent gas. The use of the flare systems could potentially result in
an emission increase in NOx of 33.5 tons per year which exceeds the Air District’s CEQA
threshold for NOx emissions of 10 tons per year (see Table 3.2-12). However, compliance
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with Proposed Rule 13-5 would also be expected to result in a reduction in NMHC
emissions of an estimated 2 tons per year The use of a vapor control system or an
Alternative Compliance Plan are expected to require some fugitive components (valves,
flanges, and compressors), which will result in a minor increase in fugitive NMHC
emissions; however, the emission reductions associated with capturing total organic vapors
is expected to substantially exceed any emission increases, resulting in an overall
reduction. Under the No Project Alternative there would not be any additional emission
control equipment or any increase in NOx emissions associated with emission control
equipment (e.g., flares), however there would also not be a decrease in total organic
compounds.
4.3.1.3

Greenhouse Gas Emissions

Under Alternative 1, the Proposed Rule 13-5 would not be implemented. No construction
emissions would occur and no additional air pollution control equipment would be
installed.
Implementation of Proposed Rule 13-5 would result in a minor increase in GHG emissions
associated with the pilot gas for the flares. These emission increases would be avoided if
vapor recovery systems are installed instead of flares, or if a facility implements an
Alternative Compliance Plan. Implementation of Rule 13-5 is expected to result in an
overall emission reduction of over 77,477 79,255 MT/year MTCO 2 e (see Table 3.3-9).
Therefore, the GHG emissions associated with the project would be less than the
significance thresholds and less than significant. Under Alternative 1, there would be no
direct reduction in GHG emissions.
It should be noted that under the current GHG cap-and-trade program developed by CARB,
GHG reductions or the purchases of emission credits are required for regulated stationary
sources on an annual basis. It is possible that existing hydrogen plants could choose to
minimize GHG emissions from vent gas for compliance with the GHG cap-and-trade
program on their own. The timeframe for when this would happen or the expected
emissions reductions are unknown and would be considered speculative. However, any
GHG reductions that occur to comply with the cap-and-trade program are expected to occur
at a slower timeline than would occur in response to Proposed Rule 13-5.
4.3.2
4.3.2.1

ALTERNATIVE 2 – MORE STRINGENT CONTROL
Aesthetics

Under Alternative 2, the increased stringency of Proposed Rule 13-5 would be expected to
require the construction of a PSA unit to capture vent gas.
The aesthetic impacts associated with implementation of Rule 13-5 were determined to be
less than significant because new equipment (including flares) would be consistent with
the existing industrial environment and not expected to be noticeable in the existing
industrial skyline. PSA units would be approximately one-half the height of a new flare
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and would be less visible than flares due to the decrease in height. The PSA units would
be installed at existing industrial areas, adjacent to existing hydrogen plants. The addition
of new PSA units is not expected to be discernable from the overall skyline of the existing
hydrogen plants and refineries.
No significant adverse impacts to aesthetics are expected from the potential installation of
PSA units under Alternative 2.
4.3.2.2

Air Quality

Under Alternative 2, the increased stringency of Proposed Rule 13-5 would be expected to
require the construction of a PSA unit to capture vent gas.
The air quality impact analysis concluded that emissions associated with the construction
of the two new flares simultaneously may exceed the CEQA significance thresholds for
NOx emissions and would, therefore, be potentially significant. The same is expected to
be true for the simultaneous construction of two PSA units. The construction of a PSA
unit is expected to require more construction equipment and more workers, so construction
emissions are expected to remain potentially significant. Construction emissions are
temporary as construction emissions would cease following completion of construction
activities.
Operational air quality impacts associated with the Proposed Rule 13-5 were determined
to be potentially significant for NOx emissions due to additional combustion activities.
The potential emission increase associated with the installation of flare systems would
require the combustion of natural gas, refinery fuel gas, and/or the hydrogen plant vent gas.
In the PSA process, the hydrogen is recovered and purified at a pressure close to the feed
pressure, while adsorbed impurities are removed by lowering the pressure. The PSA tailgas, which contains the impurities, can then be sent back to the fuel system even without a
tail-gas compressor. The PSA process is not expected to require additional combustion
sources so no increase in combustion emissions would be expected. The PSA process
would result in fugitive components (flanges, valves, pumps, piping) but it would also
control total organic emissions. Overall, the emissions of criteria pollutants as well as TAC
emissions are expected to be less than the CEQA thresholds, and therefore, less than
significant.
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4.3.2.3

Greenhouse Gas Emissions

Under Alternative 2, the increased stringency of Proposed Rule 13-5 would be expected to
require the construction of a PSA unit to capture vent gas.
Implementation of Alternative 2 is not expected to require any new combustion equipment
and is expected to control total organic compound emissions from vent gas to less than 15
pounds per day and a maximum of 300 parts per million on a dry basis. Because of the
technology, it is likely that the PSA unit would reduce total organic emissions even further.
Proposed Rule 13-5 would result in a minor increase in GHG emissions associated with
the pilot gas if flares were operated. The other compliance options are not expected to
require additional combustion sources or generate increases in GHG emissions.
Implementation of Rule 13-5 is expected to result in an overall emission reduction of over
77,477 79,255 MT/year MTCO 2 e (see Table 3.3-9) due to the control of vent gas.
Construction of a PSA Unit is expected to require more construction equipment and
generate additional GHG emissions during construction activities as compared to a flare or
other compliance options, although construction activities will be temporary and cease
following the completion of construction. The operation of a PSA unit is expected to be at
least as effective as the standards in Proposed Rule 13-5, therefore, the GHG emissions
reductions associated with the installation of PSA units are still expected to be over 77,477
79,255 MT/year MTCO 2 e, providing beneficial GHG emission reductions.
4.3.3
4.3.3.1

ALTERNATIVE 3 – NO ALTERNATIVE COMPLIANCE PLAN
Aesthetic Impacts

Alternative 3 would revise Proposed Rule 13-5 to eliminate Section 13-5-303 which allows
for affected facilities to develop an Alternative Methane and GHG Compliance Plan to
reduce emissions of methane and other GHGs to a similar level to the emission standard
provided in Section 13-5-301. Therefore, the expected methods to comply with the
proposed rule under Alternative 3 would likely be through the use of flares or gas recovery
systems.
The aesthetic impacts of Alternative 3 would be the same as Proposed Rule 13-5, as flares
could be installed for emission control. The EIR analyzed flares as a worst-case scenario
for aesthetic impacts, though compliance with Proposed Rule 13-5 by installing a gas
recovery system or implementing an Alternative Compliance Plan would have less
aesthetic impacts that installation of flares. As with the proposed project, the flares would
be installed at existing industrial areas, adjacent to existing hydrogen plants. The addition
of new flares is not expected to be discernable from the overall skyline of the existing
refineries from the bridge. In addition, the flames on the new or existing flares are not
expected to be noticeable during the day. The use of vapor recovery systems is not
expected to be visible outside of the industrial facilities. Therefore, the aesthetic impacts
of Alternative 3, are essentially the same as the worst-case scenario analyzed for the
proposed project and are less than significant.
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4.3.3.2

Air Quality

Alternative 3 would revise Proposed Rule 13-5 to eliminate Section 13-5-303 and the
potential use of an Alternative Compliance Plan. Therefore, the expected methods to
comply with the proposed rule under Alternative 3 would likely be through the use of flares
or gas recovery systems.
The air quality impact analysis for the proposed project concluded that emissions
associated with the construction of the two new flares simultaneously – the worst-case
scenario – may exceed the CEQA significance thresholds for NOx emissions and would,
therefore, be potentially significant. The same is expected to be true under Alternative 3,
as two flares may be constructed simultaneously. Construction emissions are temporary
as construction emissions would cease following completion of construction activities.
However, compliance with Proposed Rule 13-5 could be achieved by implementation of
an Alternative Compliance Plan, which would eliminate the potentially significant NOx
emissions.
Air quality impacts associated with the Proposed Rule 13-5 were determined to be
potentially significant for NOx emissions associated with additional combustion activities
associated with the operation of two flares, which was analyzed as a worst-case scenario.
However, affected facilities could comply with Proposed Rule 13-5 by implementing an
Alternative Compliance Plan, which would avoid the operation of flares under the proposed
project. The operation of two flares could result in an emission increase in NOx of 33.5
tons per year which exceeds the Air District’s CEQA threshold for NOx emissions of 10
tons per year (see Table 3.2-12). The same air quality impacts may occur under Alternative
3 as two flares may be installed for compliance purposes. If vapor recovery systems are
installed, this impact would not be expected to occur. Further, the use of flares would also
be expected to result in a reduction in NMHC emissions of an estimated 2 tons per year
providing a beneficial air quality impact, however Alternative 3 would be unlikely to avoid
the potential NOx impacts associated with implementation of an Alternative Compliance
Plan in Proposed Rule 13-5.
4.3.3.3

Greenhouse Gas Emissions

Alternative 3 would revise Proposed Rule 13-5 to eliminate Section 13-5-303 and the
expected methods to comply with the proposed rule under Alternative 3 would likely be
through the use of flares or gas recovery systems.
The GHG emissions under Alternative 3 are expected to be similar to the proposed project.
Proposed Rule 13-5 may result in a minor increase in GHG emissions associated with the
pilot gas for the flares. These GHG emissions increases would likely be avoided if vapor
control systems were installed. Implementation of Rule 13-5 is expected to result in an
overall emission reduction of over 77,477 79,255 MT/year MTCO 2 e (see Table 3.3-9).
Therefore, the GHG emissions associated with the project would be less than the significant
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thresholds and less than significant. Under Alternative 3, the GHG impacts are potentially
the same as the proposed project.

4.4

CONCLUSION

Alternative 1 - No Project Alternative would reduce the potentially significant NOx
emission increases associated with construction and operational emissions increases under
Rule 13-5, in the event that an industrial hydrogen plant complies with Rule 13-5 by
installing a flare. However, Alternative 1 would not result in any reduction in total organic
compounds, including methane and would not result in any reduction in GHG emissions.
Further, Alternative 1 would not achieve any of the project objectives (see page 4-1).
Alternative 2 – More Stringent Control, would likely avoid the use of flares in favor of
PSA units, which are expected to achieve the emission reductions in the proposed rule and
avoid the potential NOx emission increases associated with new combustion sources.
Alternative 2 would achieve the objectives of the proposed project but would do so at a
substantially elevated cost and likely limit the options available to the applicants.
Alternative 2 would be expected to achieve the project objectives.
Alternative 3 – No Alternative Compliance Plan, would have similar potential impacts as
the worst-case scenario impacts of the proposed project as the control options would likely
be limited to combustion sources (e.g., flares) and vapor recovery systems. Alternative 3
would achieve the objectives of the proposed project but would not provide applicants with
options that have the potential to eliminate the potentially significant NOx emission
impacts associated with combustion sources.

4.5

COMPARISON OF ALTERNATIVES

Pursuant to CEQA Guidelines §15126.6(d), an EIR should include sufficient information
about each alternative to allow meaningful comparison with the proposed project. Section
15126.6(d) also recommends the use of a matrix to summarize the comparison. Table 4.51 provides this matrix comparison displaying the major characteristics and significant
environmental effects of each alternative. Table 4.5-1 lists the alternatives considered in
this EIR and how they compare to the proposed project. Table 4.5-1 presents a matrix that
lists the significant adverse impacts as well as the cumulative impacts associated with the
proposed project and the project alternatives for all environmental topics analyzed. The
table also ranks each section as to whether the proposed project or a project alternative
would result in greater or lesser impacts relative to one another.
As shown in Table 4.5-1, Alternative 1 would eliminate the potentially significant NOx
emissions associated with project construction, operational, and cumulative impacts to less
than significant, but would not achieve any reduction in total organic compound emissions,
including methane, and would not achieve any of the proposed project objectives.
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TABLE 4.5-1
COMPARISON OF ALTERNATIVES

ENVIRONMENTAL
TOPIC

Aesthetic Impacts
Air Quality Construction
Emissions
Air
Quality
Operational Criteria
Pollutants
Air Quality Cumulative Air
Quality Impacts
GHG Impacts

Alternative 2
More
Stringent
Control

Alternative 3
No
Alternative
Compliance
Plan

Aesthetic Impacts
LS
No Impact
Air Quality Impacts

LS(-)

LS(=)

LS

No Impact (-)

PS(+)

PS(=)

PS

No Impact (-)

LS(-)

PS(+)

PS

No Impact (-)

LS(-)

PS(=)

Proposed
Project

Alternative 1
No Project
Alternative

Greenhouse Gas Impacts
Beneficial
No Impact(-) Beneficial(=)
Achieve Project Objectives?
Yes
No
Yes

Beneficial(=)
Yes

Notes:
Beneficial = Overall reduction
LS
= Less than Significant
PS
= Potentially Significant
(-)
= Potential impacts are less than the proposed project.
(+)
= Potential impacts are greater than the proposed project.
= Potential impacts are approximately the same as the proposed project.
(=)

Alternative 2 would be expected to result in more construction activities so construction
emissions would remain potentially significant. However, the potentially significant
operational and cumulative air quality impacts associated with NOx from the proposed
project would be eliminated. In addition, the project objectives would still be achieved,
including the total organic compound emissions reductions. Alternative 2 would be
considered the environmentally superior alternative as it would reduce project impacts but
still achieve the project objectives and total organic compound emission reductions.
However, implementation of Alternative 2 would be substantially more costly.
Alternative 3 – No Alternative Compliance Plan, would have similar impacts as the worstcase scenario impacts of the proposed project, as the control options would likely be limited
to combustion sources (e.g., flares) and vapor recovery systems. Alternative 3 would
achieve the objectives of the proposed project, but would not provide applicants with
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options that have the potential to eliminate the potentially significant NOx emission
impacts associated with combustion sources
The proposed project is likely the most cost-effective approach that achieves the project
objectives and allows affected facilities the flexibility to use site-specific control measures
that would reduce the potentially significant increase associated with new flares.
Therefore, the proposed project is the preferred alternative.
M:\DBS\3185\EIR\8185 DEIR Ch. 4 – Alternatives(rev1).docx
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Organizations and Persons Consulted
List of Environmental Impact Report Preparers
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5.1

ORGANIZATIONS AND PERSONS CONSULTED

The CEQA statues and Guidelines require that organizations and persons consulted be provided in
the EIR. The following organizations and persons have provided input into this document.
Robert Cave
Victor Douglas
Jacob Finkle
Alexander Sohn
Madeline Stone

5.2

LIST OF ENVIRONMENTAL IMPACT REPORT PREPARERS
Bay Area Air Quality Management District
San Francisco, California
Environmental Audit, Inc.
Placentia, California

5-1
Page 799 of 969

$33(1',;$
1RWLFHRI3UHSDUDWLRQ,QLWLDO6WXG\

Page 800 of 969

This page intentionally left blank.

Page 801 of 969

Appendix A

&DOLIRUQLD(QYLURQPHQWDO 4XDOLW\$FW
1RWLFHRI3UHSDUDWLRQRI'UDIW(QYLURQPHQWDO,PSDFW5HSRUW
DQG6FRSLQJ0HHWLQJIRU'UDIW5HJXODWLRQ&OLPDWH3ROOXWDQWV5XOH
3HWUROHXP5HILQHU\+\GURJHQ3ODQWV
72

,QWHUHVWHG3DUWLHV

)520

/HDG$JHQF\ %D\$UHD$LU4XDOLW\0DQDJHPHQW'LVWULFW
&RQWDFW
-DFRE)LQNOH6HQLRU$LU4XDOLW\6SHFLDOLVW

%D\$UHD$LU4XDOLW\
0DQDJHPHQW'LVWULFW
%HDOH6W6XLWH
6DQ)UDQFLVFR&$

3KRQH  

68%-(&7 127,&(2)35(3$5$7,212)$'5$)7(19,5210(17$/,03$&75(3257
$1'6&23,1*0((7,1*
1RWLFHLVKHUHE\JLYHQSXUVXDQWWR&DOLIRUQLD3XEOLF5HVRXUFHV&RGH
DQGDQG&(4$*XLGHOLQHV6HFWLRQDQGWKDWWKH%D\$UHD$LU4XDOLW\
0DQDJHPHQW'LVWULFW ³$LU'LVWULFW´ DVOHDGDJHQF\ZLOOSUHSDUHD'UDIW(QYLURQPHQWDO,PSDFW
5HSRUW (,5 LQFRQQHFWLRQZLWKWKHSURMHFWGHVFULEHGEHORZ
3URMHFW7LWOH'UDIW5HJXODWLRQ&OLPDWH3ROOXWDQWV5XOH3HWUROHXP5HILQHU\+\GURJHQ
3ODQWV
3URMHFW/RFDWLRQ 7KHSURMHFWZRXOGDSSO\ZLWKLQWKH%D\$UHD$LU4XDOLW\0DQDJHPHQW'LVWULFW
³$LU 'LVWULFW´ ZKLFKLQFOXGHVDOORI $ODPHGD&RQWUD&RVWD0DULQ1DSD6DQ)UDQFLVFR6DQ
0DWHRDQG6DQWD&ODUDFRXQWLHVDQGWKHVRXWKHUQSRUWLRQVRI6RODQRDQG6RQRPDFRXQWLHV
3URMHFW'HVFULSWLRQ'UDIW5HJXODWLRQ&OLPDWH3ROOXWDQWV5XOH3HWUROHXP5HILQHU\
+\GURJHQ3ODQWVZRXOGOLPLWYHQWHGHPLVVLRQVRIWRWDORUJDQLFFRPSRXQGV LQFOXGLQJERWK
PHWKDQHDQGRWKHURUJDQLFFRPSRXQGV IURPK\GURJHQSURGXFWLRQK\GURJHQFDUU\LQJV\VWHPV
DQGK\GURJHQHQGXVHUVVXFKDVSURFHVVXQLWVDWSHWUROHXPUHI LQHULHV7KH$LU'LVWULFWKDVD
SROLF\JRDORIUHGXFLQJ%D\$UHDJUHHQKRXVHJDVHPLVVLRQVWRSHUFHQWEHORZOHYHOVE\
DQGSHUFHQWEHORZOHYHOVE\0HWKDQHLVDSRWHQWDQGVKRUWOLYHGFOLPDWH
SROOXWDQWZLWKDJOREDOZDUPLQJSRWHQWLDOWLPHVJUHDWHUWKDQWKDWRIFDUERQGLR[LGHZKHQ
FRPSDUHGRQD\HDUWLPHKRUL]RQ7KHLQWHQWRIGUDIW5XOHLVWRPLQLPL]HERWKPHWKDQH
DQGRWKHURUJDQLFFRPSRXQGHPLVVLRQVZKLFKFDQEHYHQWHGIURPDWPRVSKHULFYHQWVDW
SHWUROHXPUHILQHU\K\GURJHQSODQWVGXULQJQRUPDORSHUDWLQJFRQGLWLRQVVWDUWXSVVKXWGRZQV
PDOI XQFWLRQVXSVHWVDQGHPHUJHQFLHV
6FRSLQJ0HHWLQJ1RWLFHLVDOVRJLYHQSXUVXDQWWR&DOLIRUQLD3XEOLF5HVRXUFH&RGH6HFWLRQV
DQG F WKDWWKH$LU'LVWULFWZLOOFRQGXFWD&DOLIRUQLD(QYLURQPHQWDO4XDOLW\$FW
&(4$ VFRSLQJPHHWLQJXVLQJ=RRPWRGLVFXVVDQGDFFHSWRUDOFRPPHQWVRQWKHVFRSHDQG
FRQWHQWGHVFULEHGLQD1RWLFHRI3UHSDUDWLRQDQGDQ,QLWLDO6WXG\ 123,6 SUHSDUHGLQ
DQWLFLSDWLRQRIDGUDIW(QYLURQPHQWDO,PSDFW5HSRUW '(,5 I RUWKHSURMHFW,QI RUPDWLRQWRDFFHVV
WKHYLUWXDOVFRSLQJPHHWLQJRQ7XHVGD\-XO\IURPDPWRQRRQLVGHVFULEHG
EHORZ6FRSLQJPHHWLQJPDWHULDOVDUHDYDLODEOHRQWKH$LU'LVWULFW¶V5HJXODWLRQ5XOHZHE
SDJHKWWSVZZZEDDTPGJRYUXOHVDQGFRPSOLDQFHUXOHVUHJUXOHSHWUROHXPUHILQHU\
K\GURJHQSODQWV
7XHVGD\-XO\
DP±SP
7RMRLQYLDZHEEURZVHU
KWWSVXVZHE]RRPXVM"SZG 46W=7M1O9[74%=6P[O7*[M=Q$87 
7RMRLQYLDSKRQH
0HHWLQJ,'
3DVVFRGH
 )RUODQJXDJHLQWHUSUHWDWLRQFRQWDFW$QHHVK5DQDDWDUDQD#EDDTPGJRYRU
DWOHDVWKRXUVEHIRUHWKHPHHWLQJ
 3DUDLQI RUPDFLyQHQHVSDxROOODPHDO
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 ୰ᩥ⫃⤡㟁ヰ
 1yL7LӃQJ9LӋW[LQJӑL
NOTICE: The Air District is taking steps to ensure Bay Area air quality and public health are
protected while public health orders in San Francisco and other Bay Area counties are in place.
This includes closing our 375 Beale Street office in San Francisco until further notice. For more
information, please visit our website:
https://www.baaqmd.gov/news-and-events/page-resources/2020-news/air-district-operations

3RWHQWLDO(QYLURQPHQWDO(IIHFWV7KH,QLWLDO6WXG\LVDWWDFKHGWRWKLV1RWLFHRI3UHSDUDWLRQ7KH
,QLWLDO6WXG\LGHQWLILHVDQGHYDOXDWHVSRWHQWLDOHQYLURQPHQWDOHIIHFWV,WLVDYDLODEOHIRUUHYLHZDW
WKH$LU'LVWULFWKHDGTXDUWHUVRQWKH$LU'LVWULFW¶VZHEVLWHDWKWWSZZZEDDTPGJRYUXOHVDQG
FRPSOLDQFHUXOHVUHJUXOHSHWUROHXPUHILQHU\K\GURJHQSODQWVRUE\UHTXHVW5HTXHVWVIRU
FRSLHVRIWKH123,6VKRXOGEHGLUHFWHGWR-DFRE)LQNOH MILQNOH#EDDTPGJRY DW  


&RPPHQW3URFHGXUH&RPPHQWVUHODWLQJWRWKHHQYLURQPHQWDODQDO\VLVLQWKH123,6
VKRXOGEHDGGUHVVHGWR-DFRE)LQNOH%D\$UHD$LU4XDOLW\0DQDJHPHQW'LVWULFW%HDOH
6WUHHW6XLWH6DQ)UDQFLVFR&$&RPPHQWVPD\DOVREHVHQWE\HPDLOWR
MILQNOH#EDDTPGJRY&RPPHQWVRQWKH123,6ZLOOEHDFFHSWHGXQWLO)ULGD\-XO\
DWSP
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,QLWLDO6WXG\IRU

5HJXODWLRQ&OLPDWH3ROOXWDQWV
5XOH3HWUROHXP5HILQHU\+\GURJHQ3ODQWV










3UHSDUHGE\

%D\$UHD$LU4XDOLW\0DQDJHPHQW'LVWULFW
%HDOH6W6XLWH
6DQ)UDQFLVFR&$

&RQWDFW-DFRE)LQNOH
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&+$37(5352-(&7'(6&5,37,21
,QWURGXFWLRQ
2EMHFWLYHV
3URMHFW/RFDWLRQ
3URMHFW%DFNJURXQG
3URSRVHG3URMHFW'HVFULSWLRQ
3RWHQWLDO(PLVVLRQ&RQWURO7HFKQLTXHVDQG7HFKQRORJLHV










&+$37(5(19,5210(17$/&+(&./,67

,QWURGXFWLRQ
*HQHUDO,QIRUPDWLRQ

(QYLURQPHQWDO)DFWRUV3RWHQWLDOO\$IIHFWHG

'HWHUPLQDWLRQ

(YDOXDWLRQRI(QYLURQPHQWDO,PSDFWV

(QYLURQPHQWDO&KHFNOLVWDQG'LVFXVVLRQ

,
$HVWKHWLFV

,,
$JULFXOWXUHDQG)RUHVWU\5HVRXUFHV

,,, $LU4XDOLW\
,9 %LRORJLFDO5HVRXUFHV
9
&XOWXUDO5HVRXUFHV
9, (QHUJ\
9,, *HRORJ\DQG6RLOV
9,,, *UHHQKRXVH*DV(PLVVLRQV
,; +D]DUGVDQG+D]DUGRXV0DWHULDOV
;
+\GURORJ\DQG:DWHU4XDOLW\
;, /DQG8VHDQG3ODQQLQJ
;,, 0LQHUDO5HVRXUFHV
;,,, 1RLVH
;,9 3RSXODWLRQDQG+RXVLQJ
;9 3XEOLF6HUYLFHV
;9, 5HFUHDWLRQ
;9,, 7UDQVSRUWDWLRQ7UDIILF
;9,,,7ULEDO&XOWXUDO5HVRXUFHV
;,; 8WLOLWLHV6HUYLFH6\VWHPV
;; :LOGILUH
;;, 0DQGDWRU\)LQGLQJVRI6LJQLILFDQFH

&+$37(55()(5(1&(6





L

A-5

Page 806 of 969

Appendix A

),*85(6

)LJXUH5HILQHULHVZLWKLQWKH%D\$UHD$LU4XDOLW\0DQDJHPHQW'LVWULFW

7$%/(6

7DEOH7KUHVKROGVRI6LJQLILFDQFHIRU&ULWHULD$LU3ROOXWDQWVDQG3UHFXUVRUV
7DEOH&RQVWUXFWLRQ(TXLSPHQW1RLVH/HYHOV
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2EMHFWLYHV

3URMHFW/RFDWLRQ

%DFNJURXQG

3URSRVHG3URMHFW'HVFULSWLRQ

3RWHQWLDO(PLVVLRQ&RQWURO7HFKQRORJLHV
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 352-(&7'(6&5,37,21


 ,1752'8&7,21

7KH%D\$UHD$LU4XDOLW\0DQDJHPHQW'LVWULFW %$$40''LVWULFWRU$LU'LVWULFW LVFXUUHQWO\
GHYHORSLQJDQHZGUDIW5HJXODWLRQ&OLPDWH3ROOXWDQWV5XOH3HWUROHXP5HILQHU\+\GURJHQ
3ODQWV 5XOH 'UDIW5XOHZRXOGOLPLWYHQWHGHPLVVLRQVRIWRWDORUJDQLFFRPSRXQGV
IURPSHWUROHXPUHILQHULHV¶K\GURJHQSURGXFWLRQK\GURJHQFDUU\LQJV\VWHPVDQGK\GURJHQHQG
XVHUVVXFKDVSURFHVVXQLWV7RWDORUJDQLFFRPSRXQGVLQFOXGHRUJDQLFFRPSRXQGVDQGPHWKDQH
7KH6WDWHRI&DOLIRUQLDPDGHWKHUHGXFWLRQRIJUHHQKRXVHJDVHPLVVLRQVDSULRULW\,Q6HSWHPEHU
*RYHUQRU%URZQVLJQHG6HQDWH%LOO &KDSWHU6WDWXWHVRI ZKLFKPDQGDWHGD
JUHHQKRXVHJDVHPLVVLRQVUHGXFWLRQWDUJHWRISHUFHQWEHORZ HPLVVLRQOHYHOVE\
6HQDWH%LOO &KDSWHU6WDWXWHVRI UHTXLUHVWKH&DOLIRUQLD$LU5HVRXUFHV%RDUGWR
GHYHORSDSODQWRUHGXFHHPLVVLRQVRIVKRUWOLYHGFOLPDWHSROOXWDQWVDQG6HQDWH%LOO &KDSWHU
6WDWXWHVRI UHTXLUHVWKH&DOLIRUQLD$LU5HVRXUFHV%RDUGWRDSSURYHDQGLPSOHPHQWD
SODQE\-DQXDU\WR DFKLHYHWKHVHUHGXFWLRQV6HQDWH%LOO DOVR VHWVD WDUJHW IRUWKH
UHGXFWLRQRIPHWKDQHHPLVVLRQVRISHUFHQWEHORZOHYHOVE\3XUVXDQWWR6HQDWH%LOO
DQG6HQDWH%LOOWKH&DOLIRUQLD$LU5HVRXUFHV%RDUGVXEVHTXHQWO\GHYHORSHGWKH6KRUW
/LYHG&OLPDWH3ROOXWDQW5HGXFWLRQ6WUDWHJ\DGRSWHGLQ0DUFK

7KH$LU'LVWULFWKDVDSROLF\JRDORIUHGXFLQJ%D\$UHDJUHHQKRXVHJDVHPLVVLRQVWRSHUFHQW
EHORZOHYHOVE\DQGSHUFHQWEHORZOHYHOVE\0HWKDQHLVDSRWHQWDQG
VKRUWOLYHGFOLPDWHSROOXWDQWLWVJOREDOZDUPLQJSRWHQWLDOLVWLPHVJUHDWHUWKDQWKDWRIFDUERQ
GLR[LGHZKHQFRPSDUHGRQ D \HDUWLPH KRUL]RQ 0HWKDQH UHSUHVHQWVWKH VHFRQGODUJHVW
HPLVVLRQVRIJUHHQKRXVHJDVHVLQWKHUHJLRQDIWHUFDUERQGLR[LGH,QDOOPHWKDQHVRXUFHV
ORFDWHGZLWKLQ WKH$LU 'LVWULFW HPLWWHGDQHVWLPDWHGPLOOLRQ PHWULFWRQVRIFDUERQGLR[LGH
HTXLYDOHQWDERXWSHUFHQWRIWKH%D\$UHD¶VJUHHQKRXVHJDVLQYHQWRU\7KHVRXUFHVRIPHWKDQH
HPLVVLRQVLQFOXGHVWDWLRQDU\VRXUFHVVXFKDVODQGILOOVZDVWHZDWHUWUHDWPHQWIDFLOLWLHVUHILQHULHV
QDWXUDOJDV SURGXFWLRQDQGGLVWULEXWLRQV\VWHPVPRELOHVRXUFHVVXFKDV FDUVDQGWUXFNVDQG
QDWXUDOVRXUFHVVXFKDVZHWODQGV5HGXFLQJHPLVVLRQVRIVKRUWOLYHGFOLPDWHSROOXWDQWVLQFOXGLQJ
PHWKDQHFDQKDYHDGUDPDWLFHIIHFWRQFOLPDWHFKDQJHLQ WKHQHDUWHUP DVWKHLU DWPRVSKHULF
OLIHWLPHLV PXFKOHVV WKDQ ORQJHUOLYHGJUHHQKRXVHJDVHVVXFKDV FDUERQGLR[LGH*LYHQWKH
LPSRUWDQFHRI FRQWUROOLQJ PHWKDQHWKH $LU 'LVWULFW GHYHORSHGD FRPSUHKHQVLYH%DVLQ ZLGH
0HWKDQH6WUDWHJ\DVSDUWRILWV&OHDQ$LU3ODQ %$$40' 7KH0HWKDQH6WUDWHJ\LV
DQDJHQF\ZLGHHIIRUWWREHWWHUTXDQWLI\DQGUHGXFHWKHUHJLRQ¶VPHWKDQHHPLVVLRQV'UDIW5XOH
LVRQHRIWKHILUVWUXOHVGHYHORSHGDVSDUWRIWKLV6WUDWHJ\2WKHUVRXUFH VSHFLILFPHWKDQHUXOHV
DUHXQGHUGHYHORSPHQWWRDGGUHVVHPLVVLRQVIURPVSHFLILFRSHUDWLRQV

1HZGUDIW5XOHLVEHLQJGHYHORSHGEHFDXVHK\GURJHQSODQWVDWSHWUROHXPUHILQHULHVDUHRQH
WKHODUJHVWVRXUFHVRIPHWKDQHDWSHWUROHXPUHILQHULHV7KHLQWHQWRIGUDIW5XOH LVWRPLQLPL]H
ERWKPHWKDQH DJUHHQKRXVHJDV *+* DQGRWKHURUJDQLFFRPSRXQGHPLVVLRQV WRJHWKHUGHILQHG
DV³WRWDORUJDQLFFRPSRXQGHPLVVLRQV QRUPDOO\YHQWHGIURPDWPRVSKHULFYHQWVDWSHWUROHXP
UHILQHU\K\GURJHQSODQWVGXULQJQRUPDORSHUDWLQJFRQGLWLRQVVWDUWXSVVKXWGRZQVPDOIXQFWLRQV
%DVHGRQWKH\HDUJOREDOZDUPLQJSRWHQWLDOUHSRUWHGIRUPHWKDQHLQWKH,QWHUJRYHUQPHQWDO3DQHORQ&OLPDWH
&KDQJH)LIWK$VVHVVPHQWUHSRUW

,QLWLDO6WXG\


-XQH
'UDIW5XOH

1
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XSVHWVDQGHPHUJHQFLHV 7KHUHGXFWLRQLQWRWDORUJDQLFFRPSRXQGHPLVVLRQVZRXOGEHDFKLHYHG
E\SURYLGLQJK\GURJHQV\VWHPRSHUDWRUVWKHIOH[LELOLW\WRXVHDQ\JDVFRQWUROWHFKQRORJ\WKDWLV
DSSURSULDWHIRUPLQLPL]LQJWRWDORUJDQLFFRPSRXQGHPLVVLRQVLQDFFRUGDQFHZLWKWKHUHTXLUHPHQWV
LQ 5XOH 7\SLFDOO\K\GURJHQ SODQWRSHUDWLRQVHLWKHU FDSWXUHDQGUHXVH K\GURJHQJDVHV
FRQWDLQLQJPHWKDQHDQGRWKHUFRQVWLWXHQWVLQFOXGLQJRUJDQLFFRPSRX QGVIRULQFRUSRUDWLRQLQWR
UHILQHU\JDVIXHOV\VWHPVRUWKH\XVHIODUHVWREXUQWKHPL[WXUHRIK\GURJHQJDVPHWKDQHDQG
RWKHUFRQVWLWXHQWV&DSWXULQJK\GURJHQDQGRWKHUJDVHVDQGUHXVLQJWKHPLQWKHUHILQHU\V\VWHP
FRXOGFRQWUROWRWDORUJDQLFFRPSRXQGHPLVVLRQVXSWRQHDUO\SHUFHQW,IIODUHVDUHXVHGWR
FRQWUROWRWDORUJDQLFFRPSRXQGHPLVVLRQVIURPK\GURJHQSODQWVWKHK\GURJHQJDVHVFRQWDLQLQJ
WRWDO RUJDQLF FRPSRXQGVURXWHGGLUHFWO\WR D IODUHZRXOGKDYHWR PHHW D  SHUFHQWFRQWURO
HIILFLHQF\WRFRPSO\ZLWKIHGHUDOVWDQGDUGVIRUUHILQHU\IODUHV


 2%-(&7,9(6


7KHRYHUDOOREMHFWLYHRIWKHSURSRVHGQHZGUDIWUXOHLVWKHPLQLPL]DWLRQRIWRWDORUJDQLFFRPSRXQG
HPLVVLRQVIURPK\GURJHQSODQWVLQWKH%D\$UHD6SHFLILFDOO\WKHREMHFWLYHVRIWKH'UDIW5XOH
DUHWR

x 0LQLPL]HWRWDORUJDQLFFRPSRXQGHPLVVLRQVWKDWLQFOXGHPHWKDQHDQGRUJDQLFFRPSRXQG
HPLVVLRQVIURPUHILQHU\K\GURJHQSODQWV
x $VVLVWWKH'LVWULFWLQPHHWLQJLWVSROLF\JRDORIUHGXFLQJ%D\$UHD*+*HPLVVLRQVWR
SHUFHQWEHORZOHYHOVE\


 352-(&7/2&$7,21

7KH$LU'LVWULFWKDVMXULVGLFWLRQRIDQDUHDHQFRPSDVVLQJVTXDUHPLOHV7KH$LU'LVWULFW
LQFOXGHVDOORI$ODPHGD&RQWUD&RVWD0DULQ6DQ)UDQFLVFR6DQ0DWHR6DQWD&ODUDDQG1DSD
&RXQWLHVDQGSRUWLRQVRIVRXWKZHVWHUQ6RODQRDQGVRXWKHUQ6RQRPDFRXQWLHV7KH6DQ)UDQFLVFR
%D\ $UHD LV FKDUDFWHUL]HGE\D ODUJH VKDOORZ EDVLQVXUURXQGHGE\ FRDVWDOPRXQWDLQUDQJHV
WDSHULQJLQWRVKHOWHUHGLQODQGYDOOH\V7KHFRPELQHGFOLPDWLFDQGWRSRJUDSKLFIDFWRUVUHVXOWLQ
LQFUHDVHGSRWHQWLDOIRUWKHDFFXPXODWLRQRIDLUSROOXWDQWVLQWKHLQODQGYDOOH\VDQGUHGXFHGSRWHQWLDO
IRUEXLOGXSRIDLUSROOXWDQWVDORQJWKHFRDVW7KH%DVLQLVERXQGHGE\WKH3DFLILF2FHDQWRWKH
ZHVWDQGLQFOXGHVFRPSOH[WHUUDLQFRQVLVWLQJRIFRDVWDOPRXQWDLQUDQJHVLQODQGYDOOH\VDQGED\V
VHH)LJXUH 7KHSURSRVHG5XOHZRXOGDSSO\WRK\GURJHQSODQWVDWWKHUHILQHULHVZLWKLQ
WKH%D\$UHDWKHORFDWLRQVRIZKLFKDUHVKRZQRQ)LJXUH7ZRUHILQHULHVDUHH[SHFWHGWRQHHG
DGGLWLRQDOFRQWUROWHFKQRORJ\WRFRPSO\ZLWK'UDIW5XOH9DOHURLQ%HQLFLDDQGWKHK\GURJHQ
SODQWVWKDWSURYLGHK\GURJHQWR3%)LQ0DUWLQH]

7KH 3%) 0DUWLQH]5HILQHU\LV ORFDWHGLQ QRUWKFHQWUDO&RQWUD&RVWD &RXQW\DGMDFHQWWR WKH
FRPPXQLW\RI 0DUWLQH]  7KH SULPDU\SURFHVVLQJ DUHD RI WKH 5HILQHU\LV EHWZHHQ3DFKHFR 
%RXOHYDUGDQG0DULQD9LVWDDQGWKHZDVWHZDWHUWUHDWPHQWSODQWDQGZKDUIRSHUDWLRQVDUHEHWZHHQ
0DULQD9LVWDDQGWKH&DUTXLQH]6WUDLW$SSUR[LPDWHO\SHUFHQWRIWKH5HILQHU\LVORFDWHGZLWKLQ
WKHFRUSRUDWHOLPLWVRIWKH&LW\RI0DUWLQH]7KHUHPDLQGHURIWKH5HILQHU\LVLQDQXQLQFRUSRUDWHG
DUHDRIWKH&RXQW\


,QLWLDO6WXG\
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7KH 3%) 0DUWLQH] 5HILQHU\ LV ORFDWHG LQ D KHDY\ LQGXVWULDO DUHD ZKLFK DOORZV IRU WKH
PDQXIDFWXULQJDQGSURFHVVLQJRISHWUROHXPFKHPLFDOVIHUWLOL]HUVDQGJDVDVZHOODVQXPHURXV
RWKHULQGXVWULDODQGPDQXIDFWXULQJXVHV7KH5HILQHU\LVERUGHUHGWRWKHQRUWKE\KHDY\LQGXVWULDO
ODQGXVHDQGWKH&DUTXLQH]6WUDLWZDWHUZD\7RWKHHDVWRIWKH3%)0DUWLQH]5HILQHU\LV+LJKZD\
SXEOLFODQGVDQGZHWODQGDUHDVWKDWDUHGHVLJQDWHGDVRSHQVSDFH$ORQJWKHVRXWKHUQERUGHU
RIWKH5HILQHU\LVODQGGHVLJQDWHGDVFRPPHUFLDOPXOWLSOHIDPLO\UHVLGHQ WLDO OLJKW  DQGVLQJOH
IDPLO\UHVLGHQWLDO KHDY\ 7KHDUHDZHVWRIWKH5HILQHU\LVVLPLODULQPL[WRWKHODQGXVHDORQJ
WKHVRXWKHUQDUHDKRZHYHUWKHFHQWUDO0DUWLQH]GRZQWRZQDUHDLVORFDWHGGLUHFWO\ZHVWRIWKH
5HILQHU\

7KH9DOHUR%HQLFLD5HILQHU\LV ORFDWHGDW (DVW 6HFRQG6WUHHW ZLWKLQDQLQGXVWULDODUHD
%HQLFLD,QGXVWULDO3DUN LQWKHHDVWHUQSRUWLRQRIWKH&LW\RI%HQLFLDZHVWRI,QWHUVWDWH7KH
5HILQHU\LVORFDWHGDORQJWKHQRUWKHUQHGJHRIWKH6XLVXQ%D\EHORZDORZUDQJHRIFRD VWDOKLOOV
7KH5HILQHU\RFFXSLHVDSSUR[LPDWHO\DFUHVRIWKH DFUH9DOHUR%HQLFLDSURSHUW\WKH
UHPDLQLQJSRUWLRQRIZKLFKLVXQGHYHORSHG7KH5HILQHU\LVGHVLJQDWHGDV*HQHUDO,QGXVWULDOE\
WKH&LW\RI%HQLFLD*HQHUDO3ODQDQG=RQLQJ2UGLQDQFH

7KH 9DOHUR%HQLFLD5HILQHU\LV LPPHGLDWHO\ERUGHUHGE\DSSUR[LPDWHO\DFUHVRIPRVWO\
XQGHYHORSHG9DOHURSURSHUW\WRWKHVRXWKDQGZHVWDQGJHQHUDOLQGXVWULDOXVHVWRWKHQRUWKDQG
HDVW,QGXVWULDOXVHVLQ WKH%HQLFLD,QGXVWULDO3DUNDUH ORFDWHGHDVW RIWKH5HILQHU\7KLVDUHD
FRQVLVWVODUJHO\RIVLQJOHOHYHOZDUHKRXVHDQGPDQXIDFWXULQJEXLOGLQJVLQWHUVSHUVHGZLWKSDUNLQJ
DUHDVDQGPDWHULDOVVWRUDJH\DUGV5HVLGHQWLDOXVHVDUHORFDWHGDSSUR[LPDWHO\IHHWWRWKH
VRXWKDQGZHVWRIWKH5HILQHU\DQGDSSUR[LPDWHO\IHHWWRWKHQRUWKZHVW7KLVQHLJKERUKRRG
LVVHSDUDWHGIURPWKH9DOHUR%HQLFLD5HILQHU\VLWHE\XQGHYHORSHGKLOOVLQFOXGLQJDUHDVRZQHGE\
9DOHUR
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 352-(&7%$&.*5281'
 5(),1(5<+<'52*(186(


,QWKHSHWUROHXPUHILQLQJLQGXVWU\K\GURJHQLVXVHGH[WHQVLYHO\LQWKHSURFHVVLQJRIFUXGHRLOLQWR
UHILQHGIXHOVVXFKDVJDVROLQHDQGGLHVHO+\GURJHQLVFRQVXPHGLQGHVXOIXUL]DWLRQXQLWVWRUHPRYH
FRQWDPLQDQWVIURPIXHOVDQGIHHGVWRFNV$GGLWLRQDOO\K\GURJHQLVXVHGLQWKHUHILQHU\IXHOV\VWHP
$V SHWUROHXPUHILQHU\SURGXFW VSHFLILFDWLRQVEHFRPHPRUH VWULQJHQW WR PHHW HQYLURQPHQWDO
UHTXLUHPHQWVUHILQHU\GHPDQGIRUK\GURJHQKDV FRQWLQXDOO\LQFUHDVHGWR VXSSO\WKH UHILQHU\
K\GURJHQFRQVXPHUV SURFHVVXQLWV 7KHWZRSULPDU\K\GURJHQFRQVXPHUVLQ%D\$UHDSHWUROHXP
UHILQHULHVDUHSURFHVVHVNQRZQDVK\GURWUHDWLQJDQGK\GURFUDFNLQJ

+\GURWUHDWLQJLVDSURFHVVZKHUHE\K\GURJHQLVDGGHGWRDK\GURFDUERQJDV RIWHQUHIHUUHGWRDVD
IHHGVWRFN VWUHDPRYHUDEHGRIFDWDO\VWVW\SLFDOO\FRQWDLQLQJPRO\EGHQXPZLWKQLFNHORUFREDOW
7KH SXUSRVHRIK\GURWUHDWLQJLV WR UHPRYHVXOIXUDQGRWKHUXQGHVLUDEOHFRPSRXQGVVXFKDV
XQVDWXUDWHGK\GURFDUERQVDQGQLWURJHQIURPWKHK\GURFDUERQVWUHDP6XOIXUZLOOSRLVRQ VKRUWHQ
WKHOLIHVSDQRI FDWDO\VWVXVHGLQK\GURFDUERQSURFHVVLQJDSSOLFDWLRQVVRUHILQHULHVWDNHPHDVXUHV
WRSURWHFWFDWDO\VWVWRH[WHQGWKHLURSHUDWLQJORQJHYLW\DVORQJDVSRVVLEOH'XULQJK\GURWUHDWLQJ
VXOIXUFRPSRXQGVUHDFWZLWKK\GURJHQWRIRUPK\GURJHQVXOILGHZKLOHQLWURJHQFRPSRXQGVUHDFW
WRIRUPDPPRQLD$URPDWLFVDQGROHILQVDUHVDWXUDWHGE\WKHK\GURJHQDQGOLJKWHUSURGXFWVDUH
FUHDWHG7KHILQDOUHVXOWRIWKHK\GURWUHDWLQJSURFHVVLVWKHVXEVWDQWLDOUHGXFWLRQRIVXOIXUDQGRWKHU
FRQWDPLQDQWVIURPWKHRULJLQDOIHHGVWRFN

+\GURFUDFNLQJLVDUHILQHU\SURFHVVWKDWSURGXFHVOLJKWHUK\GURFDUERQPROHFXOHVZLWKKLJKHUYDOXH
IRUGLHVHODYLDWLRQIXHODQGSHWUROIXHOIURPORQJFKDLQK\GURFDUERQV,QWKLVSURFHVVKHDY\JDV
RLOVKHDY\UHVLGXHVRUVLPLODUERLOLQJUDQJHKHDY\GLVWLOODWHVDUHUHDFWHGZLWKK\GURJHQLQWKH
SUHVHQFHRIDFDWDO\VWDWKLJKWHPSHUDWXUHDQGSUHVVXUH7KHKHDY\IHHGVWRFNVPROHFXOHVDUHEURNHQ
RU ³FUDFNHG´ LQWR OLJKW RU PLGGOH GLVWLOODWH SURGXFWV²IRUH[DPSOHQDSKWKDNHURVHQHDQG
GLHVHO²RUEDVHVWRFNVIRUOXEULFDQWV)RUVRPHUHILQHULHVWKHK\GURFUDFNHUXQLWLVWKHWRSK\GURJHQ
FRQVXPHU+\GURJHQLVWKHNH\FRPSRQHQWWKDWHQDEOHVWKHK\GURFUDFNLQJSURFHVVWRUHGXFHWKH
SURGXFWERLOLQJUDQJHDSSUHFLDEO\E\FRQYHUWLQJWKHPDMRULW\RIWKHIHHGVWRFNWRORZHUERLOLQJ
PRUHGHVLUDEOHSURGXFWV

 5(),1(5<+<'52*(1352'8&7,21

7KHSURGXFWLRQGLVWULEXWLRQDQGXVHRIK\GURJHQZLWKLQSHWUROHXPUHILQHULHVLVDOO SDUWRIDQ
LQWHJUDWHGV\VWHPWKDWLVUHIHUUHGWRDVD³5HILQHU\+\GURJHQ3ODQW´IRUWKHSXUSRVHVRIGUDIW5XOH
$ SHWUROHXPUHILQHU\PD\LQFRUSRUDWHRQHRU PRUH K\GURJHQSODQWV LQWR LWV K\GURJHQ
GLVWULEXWLRQ QHWZRUN WKDW GHOLYHUV K\GURJHQWR YDULRXV UHILQHU\XQLWV WKDW XVH K\GURJHQ$
VHFRQGDU\ PHWKRG RI SURGXFLQJ K\GURJHQ LQ SHWUROHXP UHILQHULHV LV NQRZQ DV ³FDWDO\WLF
UHIRUPLQJ´RU ³QDSKWKDUHIRUPLQJXQLWV´+RZHYHUWKH PDMRULW\RIK\GURJHQLV SURGXFHGLQ
K\GURJHQSODQWVWHDPPHWKDQHUHIRUPLQJSURFHVVHV7KHKHDUWRIWKHSODQWFRQVLVWVRIDVWHDP
PHWKDQHUHIRUPHUDQG DGGLWLRQDOK\GURJHQSXULILFDWLRQVWHSV WKDW DUH LQWHJUDWHG ZLWK DOO WKH
SURFHVVHVLQQHHGRIK\GURJHQWKURXJKRXWWKHUHILQHU\
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+\GURJHQ SURGXFWLRQ YLD VWHDP PHWKDQH UHIRUPLQJ JHQHUDOO\ LQFOXGHV IRXU VWHSV   WKH
SXULILFDWLRQRIWKHIHHGJDV XVXDOO\QDWXUDOJDVRUUHILQHU\IXHOJDVDOWKRXJKRWKHUJDVHVPD\EH
XVHG  VWHDPDQGPHWKDQHDUHUHIRUPHGLQWKH ER[WR FRQYHUWPRVWRIWKHPHWKDQHJDV WR
K\GURJHQYLDWKHFKHPLFDOUHDFWLRQ&+ +2⇌&2 + WHPSHUDWXUHVKLIWUHDFWLRQWR
FRQYHUWVRPHRIWKH UHPDLQLQJPHWKDQHWR K\GURJHQDQG  ILQDO SURGXFWSXULILFDWLRQVWHS
+\GURJHQ JDV FRQWDLQLQJ WRWDO RUJDQLF FRPSRXQGV LQFOXGLQJ PHWKDQH PD\ EH YHQWHG WR
DWPRVSKHUHDWYDULRXVORFDWLRQVWKURXJKRXWWKHSODQW

5HILQHU\K\GURJHQSODQWVFRQVLVWRIWZRW\SHVWKRVHZLWKSUHVVXUHVZLQJDGVRUSWLRQDQGWKRVH
ZLWKRXW3UHVVXUHVZLQJDEVRUSWLRQSURGXFHVDSXUHUK\GURJHQVWUHDPUHTXLUHGE\FHUWDLQUHILQHU\
DSSOLFDWLRQV3ULRUWRGLVWULEXWLQJK\GURJHQLQWRWKHUHILQHU\K\GURJHQQHWZRUNPRVWK\GURJHQ
SODQWVXVHDSUHVVXUHVZLQJDGVRUSWLRQSURFHVVIRUWKHILQDOSXULILFDWLRQVWHSDWWKHEDFNHQGRIWKH
VWHDPPHWKDQHUHIRUPLQJRSHUDWLRQWRSURGXFHDQXOWUDSXUHK\GURJHQZLWKDPLQLPXPSXULW\RI
SHUFHQWFRQFHQWUDWLRQLQWKHJDVVWUHDPIURPZKDWZDVSUHYLRXVO\DFRQFHQWUDWLRQUDQJLQJ
EHWZHHQSHUFHQWWRSHUFHQW$E\SURGXFWRIWKHSUHVVXUHVZLQJDGVRUSWLRQSURFHVVUHIHUUHG
WRDV³WDLOJDV´LVLPSXUHK\GURJHQJDVWKDWGRHVQRWPHHWVSHFLILFDWLRQVIRUUHILQHU\K\GURJHQ
FRQVXPHUVWKDWLVURXWHGEDFNWRWKHVWHDPPHWKDQHUHIRUPHUDVIXHODQGFDQFRQWDLQPHWKDQH
FRQFHQWUDWLRQVUDQJLQJEHWZHHQDQGSHUFHQW

%\FRQWUDVWDK\GURJHQSODQWWKDWGRHVQRWXVHDSUHVVXUHVZLQJDGVRUSWLRQSURFHVVSURGXFHVD
OHVVSXUHK\GURJHQVWUHDPWKDWFRQWDLQVDKLJKHUDPRXQWRIWRWDORUJDQLFFRPSRXQGVLQFOXGLQJ
PHWKDQH²JHQHUDOO\EHWZHHQIRXUDQGVL[SHUFHQW

0HWKDQHHPLVVLRQVRFFXUZKHQLPSXUHK\GURJHQJDVHVFRQWDLQLQJWRWDORUJDQLFFRPSRXQGVDUH
SXUSRVHO\YHQWHGIURPDWPRVSKHULFYHQWV VRPHWLPHVUHIHUUHGWR DVS URFHVVYHQWV ORFDWHGDW
YDULRXVMXQFWXUHVWKURXJKRXWWKHK\GURJHQSODQW:LWKRQHH[FHSWLRQPRVWDWPRVSKHULFYHQWLQJ
RILPSXUHK\GURJHQJDVLQ%D\$UHDUHILQHULHVRFFXUVZLWKLQWKHK\GURJHQSODQWVWHDPPHWKDQH
UHIRUPLQJSURFHVVHV)RUPRVWIDFLOLWLHVK\GURJHQJDVLVQRWYHQWHGWRDWPRVSKHUHDVDPDWWHURI
FRXUVHLW LV RQO\ YHQWHGZKHQQHFHVVDU\XVXDOO\IRUVDIHW\ UHODWHGUHDVRQVVXFKDV UHILQHU\
VWDUWXSVVKXWGRZQVHPHUJHQFLHVPDOIXQFWLRQVWULSVRUSURFHVVXSVHWV$WRWDORIQLQHRSHUDWLRQDO
K\GURJHQSODQWVDUHDVVRFLDWHGZLWK%D\$UHDUHILQHULHVIRXUK\GURJHQSODQWV²RQHDWWKH9DOHUR
UHILQHU\DQGWKHRWKHUWKUHHRZQHGDQGRSHUDWHGE\$LU3URGXFWVDWWKH3%)UHILQHU\²UHJXODUO\
YHQWK\GURJHQJDVIURPFHUWDLQDWPRVSKHULFYHQWVGXULQJQRUPDORSHUDWLRQV$LU3URGXFWVLVD
WKLUGSDUW\RSHUDWRUWKDWVXSSOLHVK\GURJHQWRWKH3%)UHILQHU\0RVWK\GURJHQSODQWVW\SLFDOO\
KDYHWKUHHWRIRXUDWPRVSKHULFYHQWVORFDWHGLQWKHVWHDPPHWKDQHUHIRUPLQJSURFHVVXQLW(DFK
YHQWLVXVHGWRUHOHDVHLPSXUHK\GURJHQJDVXQGHUVSHFLILFRSHUDWLRQDOFRQGLWLRQV 


 352326('352-(&7'(6&5,37,21

7KHUHTXLUHPHQWVLQGUDIW5XOHZRXOGDSSO\WRSHWUROHXPUHILQHU\K\GURJHQSODQWVLQFOXGLQJ
WKLUGSDUW\RSHUDWRUVWKDWSURGXFHK\GURJHQLQK\GURJHQSODQWVDQGRWKHUSDUWVRIWKHUHILQHU\WKDW
LQWHJUDWH WKH K\GURJHQLQWR UHILQHU\SURFHVVHV 'UDIW5XOH  ZRXOGDGGUHVVWRWDO RUJDQLF
FRPSRXQGHPLVVLRQVIURPK\GURJHQSODQWVDVIROORZV
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6HFWLRQ (PLVVLRQ /LPLWV IRU 3HWUROHXP 5HILQHU\+\GURJHQ 3ODQWV ZRXOG
SURKLELWWKHRZQHURURSHUDWRURIH[LVWLQJSHWUROHXPUHILQHU\K\GURJHQSODQWVIURPYHQWLQJ
WRDWPRVSKHUHK\GURJHQZDVWHVWUHDPVFRQWDLQLQJWRWDORUJDQLFFRPSRXQGVLQH[FHVVRI
SRXQGVSHUGD\DQGFRQWDLQLQJDFRQFHQWUDWLRQRIPRUHRIWKDQ SDUWVSHUPLOOLRQRQD
GU\EDVLV

'UDIW5XOHLQFOXGHVDOLPLWHGH[HPSWLRQIRUDWPRVSKHULFYHQWVIRUERWKGHDHUDWRUVDQGFDUERQ
GLR[LGHVFUXEEHUV 7KHVHWZR W\SHVRIYHQWV PD\HPLW PHWKDQHDQGSRVVLEO\RWKHURUJDQLF
FRPSRXQGVKRZHYHUPRUHLQYHVWLJDWLRQLVUHTXLUHGWRDVFHUWDLQWKHH[WHQWRIHPLVVLRQVDVVRFLDWHG
ZLWKWKHP7KXVGHDHUDWRUYHQWVDQGFDUERQGLR[LGHVFUXEELQJYHQWVZLOOEHH[HPSWHGIURP5XOH
HPLVVLRQOLPLWV+RZHYHUWKHRZQHUVRURSHUDWRUVRIWKHVHWZRVRXUFHW\SHVZLOOEHUHTXLUHG
WRLQVWDOOIORZPHWHUVDQGWRPRQLWRUWKHWRWDORUJDQLFFRPSRXQGHPLVVLRQVR QDSHULRGLFEDVLVWR
YHULI\WRWDORUJDQLFFRPSRXQGHPLVVLRQUDWHV


 327(17,$/ (0,66,21
7(&+12/2*,(6

&21752/

7(&+1,48(6

$1'

,PSOHPHQWDWLRQRIGUDIW5XOHZRXOGLPSRVHUHTXLUHPHQWVWKDWPD\UHVXOWLQWKHPRGLILFDWLRQV
WR +\GURJHQ 3ODQWV DQGRU LQVWDOODWLRQ RI QHZ HPLVVLRQ FRQWURO HTXLSPHQW 7KH SRWHQWLDO
PRGLILFDWLRQVDQGFRQWUROHTXLSPHQWWKDWPD\EHXVHGWRFRPSO\DUHRXWOLQHGLQWKLVVHFWLRQ

%HFDXVHYHQWHGPHWKDQHHPLVVLRQVIURPSHWUROHXPUHILQHU\K\GURJHQSODQWVDUHQRWFXUUHQWO\
VXEMHFW WR HPLVVLRQ OLPLWV VXFKHPLVVLRQV DUH XVXDOO\XQFRQWUROOHGXQOHVV WKH PHWKDQHLV D
FRQVWLWXHQW RI D JDVHRXV VWUHDP WKDW LQFOXGHV RWKHU DLU SROOXWDQWV VXFK DV YRODWLOH RUJDQLF
FRPSRXQGVZKLFKDUHVXEMHFWWRHPLVVLRQOLPLW UHTXLUHPHQWVRIRWKHU$LU 'LVWULFWUHJXODWLRQ
+RZHYHUQRWDOOYRODWLOHRUJDQLFFRPSRXQGDEDWHPHQWWHFKQRORJ\ZLOOFDSWXUHRUFRQWUROPHWKDQH
HPLVVLRQV)RUH[DPSOHDFWLYDWHGFDUERQLVFRPPRQO\XVHGWRH[WUDFWYRODWLOHRUJDQLFFRPSRXQGV
IURPJDVHRXVVWUHDPVYLDDQDGVRUSWLRQSURFHVVWKDWWUDSVRUJDQLFPROHFXOHVRQWRWKHVXUIDFHRI
FDUERQPROHFXOHVZKLOHWKHUHPDLQGHURIWKHJDVHRXVVWUHDPFRQWLQXHVWRIORZWKURXJKWKHFDUERQ
EHG+RZHYHUPHWKDQHLVQRWW\SLFDOO\FDSWXUHGE\DFWLYDWHGFDUERQVRLWIORZVWKURXJKXQDEDWHG

)ODUHVDUHSULPDULO\XVHGDVDVDIHW\QRWDFRQWUROGHYLFHWRUHGXFHUHILQHU\JDVHVWKDWRIWHQPD\
LQFOXGHDPL[WXUHRIJDVHVLQFOXGLQJYRODWLOHRUJDQLFFRPSRXQGVWR[LFDLUFRQWDPLQDQWVR[LGHV
RIQLWURJHQVXOIXUR[LGHVDQGPHWKDQH +RZHYHURQH%D\$UHDUHILQHU\DQGRQHWKLUGSDUW\
RSHUDWRUXVHIODUHVGHGLFDWHGVSHFLILFDOO\WRFRQWUROK\GURJHQJDVHPLVVLRQVDQGWKXVPHWKDQH
HPLVVLRQVDQGDQ\DVVRFLDWHGRUJDQLFFRPSRXQGHPLVVLRQV7KHVHSDUWLFXODUW\SHVRIIODUHVGHVWUR\
WRWDORUJDQLFFRPSRXQGHPLVVLRQVDWDPLQLPXPSHUFHQWFRQWUROHIILFLHQF\

7KHUPDOR[LGL]HUVDUHDQRWKHUH[DPSOHRIFRQWUROWHFKQRORJ\XVHGWRWKHUPDOO\GHVWUR\LQGXVWULDO
YDSRUVWUHDPV7KH\DUHFRPPRQO\XVHGLQUHILQHULHVDQGFKHPLFDOSODQWVWRFRQWUROK\GURFDUERQ
EDVHGYDSRUV7\SLFDOO\WKHUPDOR[LGL]HUVDUHDYDLODEOHLQIRXUGLIIHUHQWW\SHVGHSHQGLQJRQD
YDULHW\ RI RSHUDWLRQDO IDFWRUV GLUHFWILUHG UHFXSHUDWLYH FDWDO\WLF DQG UHJHQHUDWLYH WKHUPDO
R[LGL]HUV7KHUPDOR[LGL]HUVFDQEHXVHGIRUSODQQHGDWPRVSKHULFYHQWLQJRFFXUUHQFHVVXFKDV
VWDUWXSVDQGVRPHVKXWGRZQVKRZHYHUWKH\JHQHUDOO\FDQQRWEHXVHGIRUXQSODQQHGHYHQWVVXFK
DVPDOIXQFWLRQVXSVHWVDQGHPHUJHQFLHV
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$WKLUGPHWKRGRIFRQWUROOLQJWRWDORUJDQLFFRPSRXQGHPLVVLRQVDOUHDG\HPSOR\HGDWWZRORFDO
UHILQHULHVLVWKHXVHRIDFORVHGORRSV\VWHPYLDIODUHKHDGHUVWKDWFDSWXUHVK\GURJHQV\VWHPJDV
VWUHDPVVRPHWLPHVYHQWHGDWRWKHUUHILQHULHVDQGUHLQWURGXFHVWKHFDSWXUHGJDVLQWRWKHUHILQHU\¶V
IXHOJDV V\VWHP2QO\ D VPDOO DPRXQWRIFDSWXUHGWRWDO RUJDQLF FRPSRXQGJDV LV YHQWHGWR
DWPRVSKHUHEHFDXVHWKHJDVUHFRYHU\V\VWHPRQO\VHQGVUHFRYHUHGJDVWRWKHIODUHIRUFRPEXVWLRQ
IRUVDIHW\UHODWHGUHDVRQVVXFKDVHPHUJHQFLHVPDOIXQFWLRQVXQSODQQHGVKXWGRZQVDQGXSVHWVLQ
WKHUHILQHU\V\VWHP7KHEDODQFHRIFDSWXUHGJDVLVXVHGLQWKHJDVUHFRYHU\V\VWHP/HVVWKDQWZR
SHUFHQWRI IODUH KHDGHUJDV LV HPLWWHG WR WKH DWPRVSKHUHSRVW FRPEXVWLRQ )ODUHKHDGHUVD
FROOHFWLRQV\VWHPIRUUHILQHU\ZDVWHYDSRUVWUHDPVFRQWDLQVDPL[WXUHRIUHILQHU\JDVHVLQFOXGLQJ
K\GURJHQJDV

7KH XVH RI SUHVVXUH VZLQJ DGVRUSWLRQFDQ VLJQLILFDQWO\ UHGXFH PHWKDQH DQG RWKHU RUJDQLF
FRPSRXQGHPLVVLRQVDOWKRXJKWKH\DUHQRWWHFKQLFDOO\FRQVLGHUHGDFRQWUROWHFKQRORJ\3UHVVXUH
VZLQJDGVRUSWLRQSXULILFDWLRQLVDPHWKRGRIVHSDUDWLQJRQHRUPRUHJDVVSHFLHVIURPDJDVHRXV
VWUHDP FRQWDLQLQJ DGGLWLRQDO GHVLUDEOH  JDV VSHFLHV  3UHVVXUH VZLQJ DGVRUSWLRQ LV XVHG LQ
K\GURJHQSURGXFWLRQDVDILQDOSXULILFDWLRQVWHSWRVHSDUDWHK\GURJHQJDVPROHFXOHVIURPRWKHU
LPSXUH JDVPROHFXOHVVXFKDVPHWKDQHFDUERQPRQR[LGHDQGFDUERQGLR[LGH$QDGVRUEHQW
PDWHULDOWDUJHWVJDVZLWKGLVVLPLODUDGVRUSWLRQSURSHUWLHVDVDQHIIHFWLYHZD\ RIH[WUDFWLQJYHU\
SXUHK\GURJHQ 7DLOJDVDE\SURGXFWRIWKHSUHVVXUHVZLQJDGVRUSWLRQSURFHVVFRQWDLQLQJWKH
UHPRYHGLPSXULWLHVLVWKHQVHQWEDFNWRWKHVWHDPPHWKDQHUHIRUPHUDVIXHOIRUWKHVWHDPPHWKDQH
UHIRUPLQJSURFHVV1RUPDOO\SUHVVXUHVZLQJDGVRUSWLRQSXULILFDWLRQUHPRYHVPHWKDQHPROHFXOHV
IURPWKHK\GURJHQJDVVWUHDPRQO\DWWKHEDFNHQGRIWKHVWHDPPHWKDQHUHIRUPLQJSURFHVVXQLW
$WPRVSKHULFYHQWLQJSULRUWRWKHSUHVVXUHVZLQJDGVRUSWLRQVWHSFRQWDLQVPHWKDQHDQGRWKHUDLU
FRQWDPLQDQWV

7ZRUHILQHULHVDUHH[SHFWHGWRQHHGDGGLWLRQDOFRQWUROWHFKQRORJ\WRFRPSO\ZLWK'UDIW5XOH
9DOHURLQ%HQLFLDDQGWKHK\GURJHQSODQWVWKDWSURYLGHK\GURJHQWR3%)LQ0DUWLQH]  ,WLV
H[SHFWHGWKDW ERWK IDFLOLWLHV ZRXOG LQVWDOO UHILQHU\IODUH WHFKQRORJ\WR FRQWURO WRWDO RUJDQLF
FRPSRXQGHPLVVLRQV$LU'LVWULFWVWDIIHVWLPDWHWKDWIODUHV\VWHPVDWWKHVHUHILQHULHVZRXOGUHVXOW
LQDUHGXFWLRQRIRYHUWRQVSHU\HDURIPHWKDQHDVVXPLQJDIODUHFRQWUROHIILFLHQF\RI
SHUFHQW
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&+$37(5

(9$/8$7,21 2)(19,5210(17$/ ,03$&76







,QWURGXFWLRQ

*HQHUDO,QIRUPDWLRQ)RUP

6XPPDU\&KHFNOLVW
(QYLURQPHQWDO)DFWRUV3RWHQWLDOO\$IIHFWHG

'HWHUPLQDWLRQ

'HWDLOHG&KHFNOLVWDQG'LVFXVVLRQ
(YDOXDWLRQRI(QYLURQPHQWDO,PSDFWV
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&KDSWHU

&+$37(5
(YDOXDWLRQRI(QYLURQPHQWDO,PSDFWV
,1752'8&7,21

7KH,QLWLDO6WXG\LVUHTXLUHGWRLGHQWLI\DQGHYDOXDWHWKHSURSRVHGSURMHFW¶VHQYLURQPHQWDOHIIHFWV
7KH&DOLIRUQLD1DWXUDO5HVRXUFHV$JHQF\KDVSXEOLVKHGDVWDQGDUGFKHFNOLVWIRUOHDGDJHQFLHVWR
XVHLQGRLQJVRLQ$SSHQGL[*RIWKH&(4$*XLGHOLQHV7KH$SSHQGL[*HQYLURQPHQWDOFKHFNOLVW
SURYLGHVDVWDQGDUGHYDOXDWLRQWRROWRLGHQWLI\DSURMHFW¶VDGYHUVHHQ YLURQPHQWDOLPSDFWV7KH
*XLGHOLQHVVSHFLILFDOO\DXWKRUL]HDQG HQFRXUDJHWKH XVH RI $SSHQGL[* WR VDWLVI\WKH OHJDO
UHTXLUHPHQWVIRUVXIILFLHQF\RIWKH,QLWLDO6WXG\7KLVFKHFNOLVWLGHQWLILHVDQGHYDOXDWHVSRWHQWLDO
DGYHUVHHQYLURQPHQWDOLPSDFWVWKDWPD\EHFUHDWHGE\WKHSURSRVHGSURMHFW


*(1(5$/,1)250$7,21


3URMHFW7LWOH

,QLWLDO6WXG\IRU3URSRVHG1HZ5HJXODWLRQ5XOH3HWUROHXP
5HILQHU\+\GURJHQ3ODQWV

/HDG$JHQF\1DPH

%D\$UHD$LU4XDOLW\0DQDJHPHQW'LVWULFW



%HDOH6WUHHW6XLWH
San Francisco, California 94105

&RQWDFW3HUVRQ

-DFRE)LQNOH

&RQWDFW3KRQH1XPEHU



3URMHFW/RFDWLRQ

3URSRVHG5XOHZRXOGDSSO\WR3HWUROHXP5HILQHU\+\GURJHQ
3ODQWVZLWKLQWKHMXULVGLFWLRQRIWKH%D\$UHD$LU4XDOLW\
0DQDJHPHQW'LVWULFWZKLFKHQFRPSDVVHVDOORI$ODPHGD&RQWUD
&RVWD0DULQ6DQ)UDQFLVFR6DQ0DWHR6DQWD&ODUDDQG1DSD
&RXQWLHVDQGSRUWLRQVRIVRXWKZHVWHUQ6RODQR&RXQW\DQGVRXWKHUQ
6RQRPD&RXQW\

3URMHFW6SRQVRU¶V1DPH

%D\$UHD$LU4XDOLW\0DQDJHPHQW'LVWULFW

3URMHFW6SRQVRU¶V$GGUHVV

%HDOH6WUHHW6XLWH
San Francisco, California 94105

*HQHUDO3ODQ'HVLJQDWLRQ

5XOHZRXOGDSSO\WRWKHDUHDZLWKLQWKHMXULVGLFWLRQRIWKH%D\
$UHD$LU4XDOLW\0DQDJHPHQW+\GURJHQ3ODQWVDUHORFDWHGZLWKLQ
KHDY\LQGXVWULDODUHDV

=RQLQJ

5XOHZRXOGDSSO\WRWKHDUHDZLWKLQWKHMXULVGLFWLRQRIWKH%D\
$UHD$LU4XDOLW\0DQDJHPHQW+\GURJHQ3ODQWVDUHORFDWHGZLWKLQ
KHDY\LQGXVWULDODUHDV

'HVFULSWLRQRI3URMHFW

6HH&KDSWHU

6XUURXQGLQJ/DQG8VHVDQG
6HWWLQJ

6HH³3URMHFW/RFDWLRQ´LQ&KDSWHUDQG/DQG8VH6HFWLRQ;,RIWKH
FKHFNOLVW

+DYH&DOLIRUQLD1DWLYH
$PHULFDQWULEHVWUDGLWLRQDOO\

No tribes have requested consultation.
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DQGFXOWXUDOO\DIILOLDWHGZLWK
WKHSURMHFWDUHDUHTXHVWHG
FRQVXOWDWLRQSXUVXDQWWR
3XEOLF5HVRXUFHV&RGH
VHFWLRQ",IVRKDV
FRQVXOWDWLRQEHJXQ"
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&KDSWHU

(19,5210(17$/)$&7256327(17,$//<$))(&7('

7KHIROORZLQJHQYLURQPHQWDOLPSDFWDUHDVKDYHEHHQDVVHVVHGWRGHWHUPLQHWKHLUSRWHQWLDOWREH
DIIHFWHG E\WKH SURSRVHG SURMHFW  $V LQGLFDWHG E\ WKH FKHFNOLVW RQ WKH IROORZLQJ SDJHV
HQYLURQPHQWDOWRSLFVPDUNHGZLWKDQ9PD\EHDGYHUVHO\DIIHFWHGE\WKHSURSRVHGSURMHFW$Q
H[SODQDWLRQUHODWLYHWRWKHGHWHUPLQDWLRQRILPSDFWVFDQEHIRXQGIROORZLQJWKHFKHFNOLVWIRUHDFK
DUHD

;

; $LU4XDOLW\

$HVWKHWLFV

 $JULFXOWXUHDQG
)RUHVWU\5HVRXUFHV



%LRORJLFDO5HVRXUFHV

 &XOWXUDO5HVRXUFHV



*HRORJ\ 6RLOV



+\GURORJ\ :DWHU
4XDOLW\

 /DQG8VH 3ODQQLQJ

 0LQHUDO5HVRXUFHV



1RLVH

 3RSXODWLRQ +RXVLQJ

 3XEOLF6HUYLFHV



5HFUHDWLRQ

 7UDQVSRUWDWLRQ

 7ULEDO&XOWXUDO
5HVRXUFHV



8WLOLWLHV 6HUYLFHV
6\VWHPV

 :LOGILUH

 0DQGDWRU\)LQGLQJV
RI6LJQLILFDQFH

; *UHHQKRXVH*DV
(PLVVLRQV

 (QHUJ\
 +D]DUGV 
+D]DUGRXV0DWHULDOV
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&KDSWHU

'(7(50,1$7,21


2QWKHEDVLVRIWKLVLQLWLDOHYDOXDWLRQ


,ILQGWKHSURSRVHGSURMHFW&28/'127KDYHDVLJQLILFDQWHIIHFWRQWKH
HQYLURQPHQWDQGWKDWD1(*$7,9('(&/$5$7,21ZLOOEHSUHSDUHG



,ILQGWKDWDOWKRXJKWKHSURSRVHGSURMHFWFRXOGKDYHDVLJQLILFDQWHIIHFWRQ
WKHHQYLURQPHQWWKHUHZLOOQRWEHVLJQLILFDQWHIIHFWVLQWKLVFDVHEHFDXVH
UHYLVLRQVLQWKHSURMHFWKDYHEHHQPDGHE\RUDJUHHGWRE\WKHSURMHFW
SURSRQHQW$0,7,*$7('1(*$7,9('(&/$5$7,21ZLOOEH
SUHSDUHG

;






,ILQGWKDWWKHSURSRVHGSURMHFW0$<KDYHDVLJQLILFDQWHIIHFWRQWKH
HQYLURQPHQWDQGDQ(19,5210(17$/,03$&75(3257LVUHTXLUHG



,ILQGWKDWWKHSURSRVHGSURMHFW0$<KDYHDSRWHQWLDOO\VLJQLILFDQWLPSDFW
RU³SRWHQWLDOO\VLJQLILFDQWXQOHVVPLWLJDWHG´LPSDFWRQWKHHQYLURQPHQWEXW
DWOHDVWRQHHIIHFW KDVEHHQDGHTXDWHO\DQDO\]HGLQDQHDUOLHUGRFXPHQW
SXUVXDQWWRDSSOLFDEOHOHJDOVWDQGDUGVDQG KDVEHHQDGGUHVVHGE\
PLWLJDWLRQPHDVXUHVEDVHGRQWKHHDUOLHUDQDO\VLVDVGHVFULEHGRQDWWDFKHG
VKHHWV$Q(19,5210(17$/,03$&75(3257LVUHTXLUHGEXWLWPXVW
DQDO\]HRQO\WKHHIIHFWVWKDWUHPDLQWREHDGGUHVVHG



,ILQGWKDWDOWKRXJKWKHSURSRVHGSURMHFWFRXOGKDYHDVLJQLILFDQWHIIHFWRQ
WKHHQYLURQPHQWEHFDXVHDOOSRWHQWLDOO\VLJQLILFDQWHIIHFWV D KDYHEHHQ
DQDO\]HGDGHTXDWHO\LQDQHDUOLHU(,5RU1(*$7,9('(&/$5$7,21
SXUVXDQWWRDSSOLFDEOHVWDQGDUGVDQG E KDYHEHHQDYRLGHGRUPLWLJDWHG
SXUVXDQWWRWKDWHDUOLHU(,5RU1(*$7,9('(&/$5$7,21LQFOXGLQJ
UHYLVLRQVRUPLWLJDWLRQPHDVXUHVWKDWDUHLPSRVHGXSRQWKHSURSRVHGSURMHFW
QRWKLQJIXUWKHULVUHTXLUHG



6LJQDWXUH




1DPH
































'DWH
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&KDSWHU

(9$/8$7,212)(19,5210(17$/,03$&76



$EULHIH[SODQDWLRQLVUHTXLUHGIRUDOODQVZHUVH[FHSW³1R,PSDFW´DQVZHUVWKDWDUH
DGHTXDWHO\VXSSRUWHGE\WKHLQIRUPDWLRQVRXUFHVDOHDGDJHQF\FLWHVLQWKHSDUHQWKHVHV
IROORZLQJ HDFK TXHVWLRQ $ ³1R ,PSDFW´DQVZHU LV DGHTXDWHO\VXSSRUWHGLI WKH
UHIHUHQFHGLQIRUPDWLRQVRXUFHVVKRZWKDWWKHLPSDFWVLPSO\GRHVQRWDSSO\WRSURMHFWV
OLNH WKHRQHLQYROYHG HJWKH SURMHFWIDOOVRXWVLGHD IDXOWUXSWXUH]RQH  $ ³1R
,PSDFW´DQVZHUVKRXOGEHH[SODLQHGZKHUHLWLV EDVHGR QSURMHFWVSHFLILFIDFWRUVDV
ZHOO DV JHQHUDO VWDQGDUGV HJ WKH SURMHFW ZLOO QRW H[SRVHVHQVLWLYH UHFHSWRUVWR
SROOXWDQWVEDVHGRQDSURMHFWVSHFLILFVFUHHQLQJDQDO\VLV 



$OODQVZHUVPXVWWDNHDFFRXQWRIWKHZKROHDFWLRQLQYROYHGLQFOXGLQJRIIVLWHDVZHOO
DV RQVLWH FXPXODWLYH DV ZHOO DV SURMHFWOHYHO LQGLUHFW DV ZHOO DV GLUHFW DQG
FRQVWUXFWLRQDVZHOODVRSHUDWLRQDOLPSDFWV



2QFHWKHOHDGDJHQF\KDVGHWHUPLQHGWKDWDSDUWLFXODUSK\VLFDOLPSDFWPD\RFFXUWKH
FKHFNOLVWDQVZHUVPXVWLQGLFDWHZKHWKHUWKHLPSDFWLVSRWHQWLDOO\VLJQLILFDQWOHVVWKDQ
VLJQLILFDQWZLWKPLWLJDWLRQRUOHVVWKDQVLJQLILFDQW³3RWHQWLDOO\6LJQLILFDQW,PSDFW´LV
DSSURSULDWHLIWKHUHLVVXEVWDQWLDOHYLGHQFHWKDWDQHIIHFWPD\EHVLJQLILFDQW,IWKHUH
DUHRQHRUPRUH³3RWHQWLDOO\6LJQLILFDQW,PSDFW´HQWULHVZKHQWKHGHWHUPLQDWLRQLV
PDGHDQ(,5LVUHTXLUHG



³1HJDWLYH'HFODUDWLRQ/HVV7KDQ6LJQLILFDQWZLWK0LWLJDWLRQ,QFRUSRUDWHG´DSSOLHV
ZKHUHWKHLQFRUSRUDWLRQRIPLWLJDWLRQPHDVXUHVKDVUHGXFHGDQHIIHFWIURP³ 3RWHQWLDOO\
6LJQLILFDQW ,PSDFW´WR D ³/HVV 7KDQ 6LJQLILFDQW,PSDFW´ 7KH OHDG DJHQF\PXVW
GHVFULEHWKHPLWLJDWLRQPHDVXUHVDQGEULHIO\H[SODLQKRZWKH\UHGXFHWKHHIIHFWWRD
OHVVWKDQVLJQLILFDQWOHYHO PLWLJDWLRQPHDVXUHVIURP³(DUOLHU$QDO\VHV´DVGH VFULEHG
LQ  EHORZPD\EHFURVVUHIHUHQFHG 



(DUOLHUDQDO\VHVPD\EHXVHGZKHUHSXUVXDQWWRWKHWLHULQJ3URJUDP(,5 RURWKHU
&(4$SURFHVVDQHIIHFWKDVEHHQDGHTXDWHO\DQDO\]HGLQDQHDUOLHU(,5RUQHJDWLYH
GHFODUDWLRQ6HFWLRQ F  ' ,QWKLVFDVHDEULHIGLVFXVVLRQVKRXOGLGHQWLI\
WKHIROORZLQJ

D  (DUOLHU$QDO\VLV8VHG,GHQWLI\DQGVWDWHZKHUHWKH\DUHDYDLODEOHIRUUHYLHZ

E  ,PSDFWV$GHTXDWHO\$GGUHVVHG,GHQWLI\ZKLFKHIIHFWVIURPWKHFKHFNOLVWZHUH
ZLWKLQWKHVFRSHRIDQGDGHTXDWHO\DQDO\]HGLQDQHDUOLHUGRFXPHQWSXUVXDQWWR
DSSOLFDEOHOHJDO VWDQGDUGVDQGVWDWH ZKHWKHUVXFKHIIHFWVZHUHDGGUHVVHGE\
PLWLJDWLRQPHDVXUHVEDVHGRQWKHHDUOLHUDQDO\VLV

F  0LWLJDWLRQ0HDVXUHV)RUHIIHFWVWKDWDUH³/HVVWKDQ6LJQLILFDQWZLWK0LWLJDWLRQ
0HDVXUHV ,QFRUSRUDWHG´ GHVFULEH WKH PLWLJDWLRQ PHDVXUHV ZKLFK ZHUH
LQFRUSRUDWHGRUUHILQHGIURPWKHHDUOLHUGRFXPHQWDQGWKHH[WHQWWRZKLFKWKH\
DGGUHVVVLWHVSHFLILFFRQGLWLRQVIRUWKHSURMHFW
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&KDSWHU




/HDG DJHQFLHV DUH HQFRXUDJHG WR LQFRUSRUDWH LQWR WKH FKHFNOLVW UHIHUHQFHV WR
LQIRUPDWLRQVRXUFHVIRUSRWHQWLDO LPSDFWV HJ JHQHUDO SODQV]RQLQJ RUGLQDQFHV 
5HIHUHQFHWRDSUHYLRXVO\SUHSDUHGRURXWVLGHGRFXPHQWVKRXOGZKHUHDSSURSULDWH
LQFOXGHDUHIHUHQFHWRWKHSDJHRUSDJHVZKHUHWKHVWDWHPHQWLVVXEVWDQWLDWHG



6XSSRUWLQJ,QIRUPDWLRQ6RXUFHV$VRXUFHOLVWVKRXOGEHDWWDFKHGDQGRWKHUVRXUFHV
XVHGRULQGLYLGXDOVFRQWDFWHGVKRXOGEHFLWHGLQWKHGLVFXVVLRQ



7KLV LVRQO\DVXJJHVWHG IRUPDQGOHDGDJHQFLHVDUHIUHHWRXVHGLIIHUHQWIRUPDWV
KRZHYHUOHDGDJHQFLHVVKRXOGQRUPDOO\DGGUHVVWKHTXHVWLRQVIURPWKLVFKHFNOLVWWKDW
DUHUHOHYDQWWRDSURMHFW¶VHQYLURQPHQWDOHIIHFWVLQZKDWHYHUIRUPDWLVVHOHFWHG



7KHH[SODQDWLRQRIHDFKLVVXHVKRXOGLGHQWLI\






D

E

WKHVLJQLILFDQFHFULWHULDRUWKUHVKROGLIDQ\XVHGWRHYDOXDWHHDFKTXHVWLRQDQG
WKH PLWLJDWLRQ PHDVXUHLGHQWLILHGLI DQ\WR UHGXFH WKH LPSDFW WR OHVV WKDQ
VLJQLILFDQFH
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&KDSWHU

(19,5210(17$/&+(&./,67$1'',6&866,21




3RWHQWLDOO\
6LJQLILFDQW
,PSDFW


,

D

E


F


G

/HVV7KDQ /HVVWKDQ
6LJQLILFDQW 6LJQLILFDQW
,PSDFWZLWK ,PSDFW
0LWLJDWLRQ
,QFRUSRUDWHG

1R,PSDFW









$(67+(7,&6  ([FHSWDV SURYLGHGLQ35&
ZRXOGWKHSURMHFW









+DYHD VXEVWDQWLDODGYHUVHHIIHFWRQD VFHQLF
YLVWD"

;







6XEVWDQWLDOO\ GDPDJH VFHQLF UHVRXUFHV
LQFOXGLQJ EXW QRW OLPLWHG WR WUHHV URFN
RXWFURSSLQJVDQG KLVWRULF EXLOGLQJV DORQJ D
VFHQLFKLJKZD\"





;



,Q QRQXUEDQL]HG DUHDVVXEVWDQWLDOO\GHJUDGH
WKHH[LVWLQJYLVXDOFKDUDFWHURUTXDOLW\RISXEOLF
YLHZVRIWKHVLWHDQGLWVVXUURXQGLQJV" 3XEOLF
YLHZV DUH WKRVH WKDW DUH H[SHULHQFHGIURPD
SXEOLFO\ DFFHVVLEOH YDQWDJH SRLQW   ,I WKH
SURMHFWLVLQDQXUEDQL]HGDUHDZRXOGWKHSURMHFW
FRQIOLFW ZLWK DSSOLFDEOH ]RQLQJ DQG RWKHU
UHJXODWLRQVJRYHUQLQJVFHQLFTXDOLW\







;

&UHDWHDQHZVRXUFHRIVXEVWDQWLDOOLJKWRUJODUH
WKDW ZRXOG DGYHUVHO\ DIIHFW GD\WLPH RU
QLJKWWLPHYLHZVLQWKHDUHD"





;







(QYLURQPHQWDO6HWWLQJ

7KH$LU'LVWULFWFRYHUVDOORI$ODPHGD&RQWUD&RVWD0DULQ6DQ)UDQFLVFR6DQ0DWHR6DQWD
&ODUDDQG1DSD&RXQWLHVDQGSRUWLRQVRIVRXWKZHVWHUQ6RODQR&RXQW\DQGVRXWKHUQ6RQRPD
&RXQW\7KHDUHDRIFRYHUDJHLVYDVW DERXWVTXDUHPLOHV VRWKDWODQGXVHVYDU\JUHDWO\
DQGLQFOXGHFRPPHUFLDOLQGXVWULDOUHVLGHQWLDODJULFXOWXUDODQGRSHQVSDFHXVHV,PSRUWDQWYLHZV
RIQDWXUDOIHDWXUHVLQFOXGHWKH6DQ)UDQFLVFR%D\DQG3DFLILF2FHDQ0RXQW7DPDOSDLV0RXQW
'LDEORDQGRWKHUSHDNVDQGLQODQGYDOOH\VRIWKH&RDVW 5DQJH &LW\VFDSHYLHZV RIIHUHGE\
EXLOGLQJVDQGGLVWLQFWLYH%D\$UHDEULGJHVHVSHFLDOO\WKH*ROGHQ*DWHDQG%D\%ULGJHVDQGWKH
6DQ )UDQFLVFRVN\OLQHDUHDOVRLPSRUWDQWEXLOWYLVXDOUHVRXUFHVWRWKH UHJLRQ $%$* 
%HFDXVHRIWKHYDULHW\RIYLVXDOUHVRXUFHVVFHQLFKLJKZD\VRUFRUULGRUVDUHORFDWHGWKURXJKRXWWKH
%D\$UHDDQGLQFOXGHURXWHVWKDWKDYHEHHQGHVLJQDWHGDVVFHQLFKLJKZD\VDQGURXWHVHOLJLEOH
IRUGHVLJQDWLRQDVVFHQLFKLJKZD\V $%$* 
,QLWLDO6WXG\
'UDIW5XOH
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&KDSWHU


7KH&DUTXLQH]6WUDLWIRUPVDYLVXDOO\GLVWLQFWUHODWLYHO\QDUURZFKDQQHOWKDWFRQQHFWV6DQ3DEOR
%D\ WR 6XLVXQ %D\ 7KH DSSUR[LPDWHO\ VL[PLOH VWUDLW OLHV EHWZHHQ WZR PDMRU EULGJHV WKH
&DUTXLQH]%ULGJHIURP&URFNHWWWR9DOOHMRDQGWKH%HQLFLD0DUWLQH]%ULGJHIURP%HQLFLDWR
0DUWLQH]%RWKEULGJHVDUHYLVXDOO\GLVWLQFWIHDWXUHVLQDODQGVFDSHFKDUDFWHUL]HGE\JHQWO\UROOLQJ
WHUUDLQ7KH&DUTXLQH]6WUDLWDQG6XLVXQ%D\DUHFKDUDFWHUL]HGE\DYLVXDOPL[RILQGXVWULDOXVHV
VPDOOWRZQVDQGRSHQDUHDVRIXQGHYHORSHGODQG

,QGXVWULDOXVHVLQWKHDUHDDUHQXPHURXVDQGLQFOXGHWHUPLQDOVLQFOXGLQJWKH$PRUFR0DULQH
7HUPLQDO$YRQ0DULQH7HUPLQDODQG7UDQV0RQWDLJQHWHUPLQDOUHILQHULHVLQFOXGLQJWKH7HVRUR
0DUWLQH]5HILQHU\3%) IRUPHUO\6KHOO 0DUWLQH]5HILQHU\9DOHUR%HQLFLD5HILQHU\DQG3KLOOLSV
6DQ)UDQFLVFR5HILQHU\ LQ5RGHR WKHSRUWRI%HQLFLD& +6XJDULQ&URFNHWWDQGRWKHU
LQGXVWULDOXVHVLQ%HQLFLDDQG0DUWLQH])URP,WRWKH3RLQW(GLWK:LOGOLIH$UHDRQWKHHDVW
WKHYLVXDOVHWWLQJLVRSHQVSDFHFKDUDFWHUL]HGE\YLHZVRIWKHPDUVKDQGVKRUHOLQH7KHPDUVKODQG
LQFOXGHVZHWODQGJUDVVHVORZOHYHOVKUXEVDQGVPDOOSRQGV

$VGLVFXVVHGLQWKH3URMHFW'HVFULSWLRQDERYH 6HFWLRQ WKHSURSRVHG5XOHZLOODIIHFW
K\GURJHQSODQWVLQWKH%D\$UHDDQGK\GURJHQSODQWVDWWZRUHILQHULHVRQHLQ&RQWUD&RVWD&RXQW\
3%)0DUWLQH]5HILQHU\ DQGRQHLQ6RODQR&RXQW\ 9DOHUR%HQLFLD5HILQHU\ DUHH[SHFWHGWR
UHTXLUHWKHLQVWDOODWLRQRIQHZIODUHV\VWHPV7KHVHIDFLOLWLHVDUHORFDWHGZLWKLQKHDY\LQGXVWULDO
DUHDVZKLFKJHQHUDOO\GRQRWKDYHVFHQLFUHVRXUFHV


6LJQLILFDQFH&ULWHULD

7KHSURSRVHGSURMHFWLPSDFWVRQDHVWKHWLFVZLOOEHFRQVLGHUHGVLJQLILFDQWLI

x 7KHSURSRVHGSURMHFWZRXOGKDYHDVXEVWDQWLDODGYHUVHHIIHFWRQDVFHQLFYLVWD
x 7KH SURSRVHGSURMHFWZRXOGVXEVWDQWLDOO\GDPDJHVFHQLFUHVRXUFHVLQFOXGLQJEXW QRW
OLPLWHGWRWUHHVURFNRXWFURSSLQJDQGKLVWRULFDOEXLOGLQJVZLWKLQDVWDWHVFHQLFKLJKZD\ 
x 7KHSURSRVHGSURMHFWZRXOGVXEVWDQWLDOO\GHJUDGHWKHH[LVWLQJYLVXDOFKDUDFWHURUTXDOLW\
RIWKHVLWHDQGLWVVXUURXQGLQJV
x 7KHSURSRVHGSURMHFWZRXOGDGGDYLVXDOHOHPHQWRIXUEDQFKDUDFWHUWRDQH[LVWLQJUXUDORU
RSHQVSDFHDUHDRUDGGDPRGHUQHOHPHQWWRDKLVWRULFDUHD
x 7KHSURSRVHGSURMHFWZRXOGFUHDWHDQHZVRXUFHRIVXEVWDQWLDOOLJKWRUJODUHZK LFKZRXOG
DGYHUVHO\DIIHFWGD\RUQLJKWWLPHYLHZVLQWKHDUHD
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&KDSWHU

'LVFXVVLRQRI,PSDFWV

D3RWHQWLDOO\6LJQLILFDQW$VFHQLFYLVWDLVDORFDWLRQWKDWRIIHUVDKLJKTXDOLW\DQGYLVXDOO\
LQWHUHVWLQJYLHZ 5HJLRQDOFRXQW\DQGFLW\SROLFLHVDGGUHVVDHVWKHWLFLVVXHVLQWKHDUHD7KHVH
SROLFLHVLQFOXGHWKHJHQHUDOSODQVRIERWK&RQWUD&RVWDDQG6RODQRFRXQWLHVDQGRIWKHFLWLHVRI
0DUWLQH]DQG%HQLFLD7KUHHKLJKZD\VZLWKLQ&RQWUD&RVWD&RXQW\KDYHEHHQGHVLJQDWHGDVVFHQLF
KLJKZD\V5RXWHIURP5RXWHQHDU$QWLRFKWR5RXWHQHDU%UHQWZRRG5RXWHIURPWKH
&DOGHFRWW7XQQHOWR,QHDU:DOQXW&UHHNDQG5RXWHIURP$ODPHGD&RXQW\OLQHWR5RXWH
7ZRKLJKZD\VKDYHEHHQGHVLJQDWHGDVVFHQLFLQ6RODQR&RXQW\+LJKZD\IURP5RXWH
QHDU9DOOHMRWR5RXWHQHDU1DSDDQG+LJKZD\IURP5RXWHQHDU0HQG RFLQRWR5RXWH
 :KLOHQRGHVLJQDWHG6WDWH 6FHQLF+LJKZD\VDUH ORFDWHGLQWKHYLFLQLW\RIWKHUHILQHULHV
&DOWUDQV WKH&LW\RI%HQLFLDKDVLGHQWLILHG,QWHUVWDWHQRUWKRIWKH%HQLFLD 0DUWLQH]
EULGJHDV D VFHQLFURXWH $OWKRXJKLW LV QRWD 6WDWH 6FHQLF+LJKZD\WKH6DQ)UDQFLVFR%D\
&RQVHUYDWLRQDQG'HYHORSPHQW&RPPLVVLRQ¶V %&'& 6DQ)UDQFLVFR%D\3ODQ0DS  
GHVLJQDWHVWKH%HQLFLD0DUWLQH]%ULGJHDVDVFHQLFGULYH %&'& 

7KHH[LVWLQJUHILQHULHVDUHORFDWHGLQKHDY\LQGXVWULDODUHDVRI&RQWUD&RVWDDQG6RODQR&RXQWLHV
DQGQHDUDQXPEHURIRWKHULQGXVWULDOIDFLOLWLHVLQ0DUWLQH]DQG%HQLFLD1HZXQLWFRQVWUXFWLRQ
DFWLYLWLHVZRXOGEHH[SHFWHGWR RFFXUQHDUWKHRSHUDWLQJSRUWLRQVRIH[LVWLQJUHILQHULHVDQGRU
K\GURJHQSODQWV6HYHUDOQHZIODUHV\VWHPVDUHH[SHFWHGWREHFRQVWUXFWHGDQGSRWHQWLDOO\YLVLEOH
EHFDXVHRIWKHLUKHLJKW WRIHHW DOWKRXJKWKHYLHZVRIWKHUHILQHULHVDQGLQGXVWULDODUHDV
ZRXOGUHPDLQHVVHQWLDOO\XQFKDQJHGDQGFRQWLQXHWRLQFOXGHYLHZVRIKHDY\LQGXVWULDOHTXLSPHQW
+RZHYHUIODUHVZRXOGEHYLVLEOHWRWKHVXUURXQGLQJSXEOLFDQGSRWHQWLDOO\UHVLGHQWLDODUHDV7KH
IODUHVPD\DOVREHYLVLEOHIURPWKHVFHQLFYLVWDVRQWKH%HQLFLD0DUWLQH]%ULGJH7KHUHIRUHWKH
SRWHQWLDOLPSDFWVWRVFHQLFYLVWDVUHVXOWLQJIURPWKHLQVWDOODWLRQDQGRSHUDWLRQRIDGGLWLRQDOIODUHV
DUHSRWHQWLDOO\VLJQLILFDQWDQGZLOOEHHYDOXDWHGLQWKH(,5

E /HVVWKDQ6LJQLILFDQW&RQVWUXFWLRQDFWLYLWLHVDQGVXEVHTXHQWRSHUDWLRQVRIIODUHV\VWHPV
LILPSOHPHQWHGZLOORFFXUZLWKLQWKHRSHUDWLQJSRUWLRQVRIWKH H[LVWLQJUHILQHULHVRUDGMDFHQW
LQGXVWULDODUHDV :KLOH 3URSRVHG5XOHFRXOGUHVXOWLQ WKHFRQVWUXFWLRQDQGRSHUDWLRQRI
VHYHUDO QHZ IODUH V\VWHPV LW ZRXOG QRW UHVXOW LQ FKDQJHV RU PRGLILFDWLRQVWR WUHHV URFN
RXWFURSSLQJV RU KLVWRULF EXLOGLQJV ORFDWHG DORQJ VFHQLF KLJKZD\V  7KH YLHZV RI WKH
UHILQHULHVK\GURJHQSODQWVZRXOGUHPDLQHVVHQWLDOO\XQFKDQJHGDQGFRQWLQXHWRLQFOXGHYLHZVRI
KHDY\LQGXVWULDOHTXLSPHQW7KXVWKH3URSRVHG5XOHZRXOGQRWGDPDJHRUGHJUDGHH[LVWLQJ
VFHQLFUHVRXUFHV

F 1R,PSDFW8QGHU3URSRVHG5XOHQHZIODUHV\VWHPVDUHH[SHFWHGWREHFRQVWUXFWHG
ZLWKLQWKHFRQILQHVRIWZRH[LVWLQJRSHUDWLQJUHILQHULHVRUDGMDFHQWWRH[LVWLQJK\GURJHQSODQWV
7KXVWKHSURMHFWZRXOGQRWUHVXOWLQDQ\FKDQJHVLQWKHYLVXDOTXDOLW\RUFKDUDFWHURIWKHVLWHRU
WKHVXUURXQGLQJFRPPXQLWLHV7KHH[LVWLQJK\GURJHQSODQWVDUHLQKHDY\LQGXVWULDOL]HGDUHDVWKDW
DUHXUEDQL]HG7KHFRQVWUXFWLRQRIIODUHV\VWHPVZLWKLQKHDY\LQGXVWULDOL]HGDUHDVDUHH[SHFWHGWR
EHFRPSDWLEOHZLWKH[LVWLQJ]RQLQJDQGRWKHUUHJXODWLRQVJRYHUQLQJVFHQLFTXDOLW\7KHUHIRUHWKH
SURSRVHGSURMHFWZRXOGKDYHQRLPSDFWRQWKHYLVXDOFKDUDFWHURUTXDOLW\RIWKHDUHDRUUHVXOWLQ
VLJQLILFDQWDGYHUVHDHVWKHWLFLPSDFWV
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&KDSWHU

G /HVVWKDQ6LJQLILFDQW7KHUHILQHULHVDQGK\GURJHQSODQWVW\SLFDOO\RSHUDWHKRXUVSHU
GD\DQGWKHVLWHVDUHOLJKWHGIRUQLJKWWLPHZRUNDFWLYLWLHV7KHSURSRVHGSURMHFWZRXOGUHVXOWLQ
WKHFRQVWUXFWLRQRIWZRQHZIODUHVV\VWHPV7KHQHZHTXLSPHQWZRXOGEHLQVWDOOHGLQWKHRSHUDWLQJ
SRUWLRQVRIWKHUHILQHU\RUDGMDFHQWWRK\GURJHQSODQWVZKLFKDUHDOUHDG\OLJKWHGIRUQLJKWWLPH
RSHUDWLRQVDQGZRXOGQRWEHH[SHFWHGWRFKDQJHWKH RYHUDOOOLJKWLQJ RIWKHH[LVWLQJ IDFLOLWLHV
7KHUHIRUHWKHSURSRVHGSURMHFWLVQRWH[SHFWHGWRUHVXOWLQDQ\VLJQLILFDQWOLJKWRUJODUHLPSDFWV
RUKDYHDQ\DGYHUVHDHVWKHWLFLPSDFWVWRWKHVXUURXQGLQJFRPPXQLW\


&RQFOXVLRQ

%DVHGXSRQWKHVHFRQVLGHUDWLRQVWKHUHFRXOGEHD SRWHQWLDOO\VXEVWDQWLDODGYHUVHLPSDFWRQD
VFHQLFYLVWDZKLFKZLOOEHHYDOXDWHGLQWKH(QYLURQPHQWDO,PSDFW5HSRUW2WKHUDHVWKHWLFLPSDFWV
DUHH[SHFWHGWREHHLWKHUOHVVWKDQVLJQLILFDQWRUDUHQRWH[SHFWHGWRKDYHDQHQYLURQPHQWDOLPSDFW




,QLWLDO6WXG\
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&KDSWHU



3RWHQWLDOO\
6LJQLILFDQW
,PSDFW

/HVV7KDQ
6LJQLILFDQW
,PSDFW:LWK
0LWLJDWLRQ
,QFRUSRUDWHG

/HVV7KDQ
6LJQLILFDQW
,PSDFW

1R,PSDFW











,, $*5,&8/785(
DQG
)25(675<
5(6285&(6,QGHWHUPLQLQJZKHWKHULPSDFWV
RQ DJULFXOWXUDO UHVRXUFHV DUH VLJQLILFDQW
HQYLURQPHQWDOHIIHFWVOHDGDJHQFLHVPD\UHIHUWR
WKH&DOLIRUQLD$JULFXOWXUDO/DQG(YDOXDWLRQDQG
6LWH $VVHVVPHQW0RGHO  SUHSDUHGE\WKH
&DOLIRUQLD 'HSDUWPHQW RI &RQVHUYDWLRQ DV DQ
RSWLRQDOPRGHOWR XVHLQ DVVHVVLQJLPSDFWVRQ
DJULFXOWXUH DQG IDUPODQG  ,Q GHWHUPLQLQJ
ZKHWKHULPSDFWVWR IRUHVWUHVRXUFHVLQFOXGLQJ
WLPEHUODQG DUH VLJQLILFDQW HQYLURQPHQWDO
HIIHFWVOHDGDJHQFLHVPD\UHIHUWR LQIRUPDWLRQ
FRPSLOHG E\ WKH &DOLIRUQLD 'HSDUWPHQW RI
)RUHVWU\DQG)LUH3URWHFWLRQUHJDUGLQJWKHVWDWH¶V
LQYHQWRU\RIIRUHVWODQGLQFOXGLQJWKH)RUHVWDQG
5DQJH$VVHVVPHQW3URMHFWDQGWKH)RUHVW/HJDF\
$VVHVVPHQW SURMHFW DQG IRUHVW FDUERQ
PHDVXUHPHQWPHWKRGRORJ\SURYLGHGLQ )RUHVW
3URWRFROV DGRSWHG E\ WKH &DOLIRUQLD $LU
5HVRXUFHV%RDUG:RXOGWKHSURMHFW










D


E

F


G

H

&RQYHUW 3ULPH )DUPODQG 8QLTXH )DUPODQG RU
)DUPODQG RI 6WDWHZLGH ,PSRUWDQFH )DUPODQG DV
VKRZQ RQ WKH PDSV SUHSDUHG SXUVXDQW WR WKH
)DUPODQG0DSSLQJ DQG 0RQLWRULQJ3URJUDPRIWKH
&DOLIRUQLD 5HVRXUFHV $JHQF\ WR QRQDJULFXOWXUDO
XVH"







;

&RQIOLFWZLWKH[LVWLQJ]RQLQJIRUDJULFXOWXUDOXVH RU
FRQIOLFWZLWKD:LOOLDPVRQ$FWFRQWUDFW"







;

&RQIOLFWZLWKH[LVWLQJ]RQLQJIRURUFDXVH UH]RQLQJ
RIIRUHVWODQGDV GHILQHGLQ3XEOLF5HVRXUFHV &RGH
VHFWLRQ  J WLPEHUODQG DVGHILQHGE\3XEOLF
5HVRXUFHV &RGH VHFWLRQ RUWLPEHUODQG]RQHG
7LPEHUODQG 3URGXFWLRQ DV GHILQHGE\ *RYHUQPHQW
&RGHVHFWLRQ J "







;

5HVXOWLQWKHORVVRIIRUHVWODQGRUFRQYHUVLRQRIIRUHVW
ODQGWRQRQIRUHVWXVH"







;

,QYROYH RWKHU FKDQJHV LQ WKH H[LVWLQJ HQYLURQPHQW
ZKLFKGXHWRWKHLUORFDWLRQRUQDWXUHFRXOGUHVXOWLQ







;
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&KDSWHU

FRQYHUVLRQ RI )DUPODQGWR QRQDJULFXOWXUDOXVH RU
FRQYHUVLRQRIIRUHVWODQGWRQRQIRUHVWXVH"





(QYLURQPHQWDO6HWWLQJ

7KH$LU'LVWULFWFRYHUVDOORI$ODPHGD&RQWUD&RVWD0DULQ6DQ)UDQFLVFR6DQ0DWHR6DQWD
&ODUDDQG1DSD&RXQWLHVDQGSRUWLRQVRIVRXWKZHVWHUQ6RODQRDQGVRXWKHUQ6RQRPD&RXQWLHV
7KHDUHDRIFRYHUDJHLVYDVW DERXWVTXDUHPLOHV VRWKDWODQGXVHVYDU\JUHDWO\DQGLQFOXGH
FRPPHUFLDOLQGXVWULDOUHVLGHQWLDODJULFXOWXUDODQGRSHQVSDFHXVHV6RPHRIWKHVHDJULFXOWXUDO
ODQGVDUH XQGHU:LOOLDPVRQ$FW FRQWUDFWV $JULFXOWXUDOODQGXQGHU:LOOLDPVRQ $FW FRQWUDFW
LQFOXGHVERWKSULPHDQGQRQSULPHODQGV 3ULPH DJULFXOWXUDO ODQGLQFOXGHVODQGZLWK FHUWDLQ
VSHFLILFVRLOFKDUDFWHULVWLFVODQGWKDWKDVUHWXUQHGDSUHGHWHUPLQHGDQQXDOJURVVYDOXHIRUWKUHHRI
WKHSDVWILYH\HDUVOLYHVWRFNVXSSRUWLQJODQGZLWKVSHFLILFFDUU\LQJFDSDFLWLHVRUODQGSODQWHGZLWK
IUXLWRUQXWWUHHVYLQHVEXVKHVRUFURSVWKDWKDYHDQRQ EHDULQJSHULRGRIOHVVWKDQILYH\HDUV
*RYHUQPHQW&RGH 1RQSULPHODQGVLQFOXGHSDVWXUHDQGJUD]LQJODQGVDQGRWKHU
QRQLUULJDWHGDJULFXOWXUDOODQGVZLWKOHVVHUVRLOTXDOLW\

3URSRVHG5XOHLVH[SHFWHGWRUHTXLUHLQVWDOODWLRQRIIODUHV\VWHPVDWK\GURJHQSODQWVWKDWVHUYH
WKH9DOHUR%HQLFLDDQG3%)0DUWLQH]UHILQHULHV7KHODQGDGMDFHQWWRWKH&DUTXLQH]6WUDLWDQG
6XLVXQ %D\ DUH FKDUDFWHUL]HGE\ D PL[ RI LQGXVWULDO XVHV VPDOO WRZQV DQG RSHQDUHDV RI
XQGHYHORSHGODQG7KHFORVHVWDJULFXOWXUDODUHDWRWKHVHUHILQHULHVLVWKH%ULRQHV+LOOV$JULFXOWXUDO
3UHVHUYDWLRQ$UHDORFDWHGDSSUR[LPDWHPLOHVVRXWKZHVWRIWKH3%)0DUWLQH]5HILQHU\7KHDUHD
LQFOXGHVRSHQVSDFHFKDUDFWHUL]HGE\YLHZVRIWKHPDUVKDQGVKRUHOLQH7KHPDUVKODQGLQFOXGHV
ZHWODQGJUDVVHVORZOHYHOVKUXEVDQGVPDOOSRQGV)RUHVWODQGVDQGDJULFXOWXUDOODQGVDUHQRW
ORFDWHGLQWKHYLFLQLW\RIWKHUHILQHULHV


6LJQLILFDQFH&ULWHULD

3URMHFWUHODWHGLPSDFWVRQDJULFXOWXUHDQGIRUHVWUHVRXUFHVZLOOEHFRQVLGHUHGVLJQLILFDQWLIDQ\RI
WKHIROORZLQJFRQGLWLRQVDUHPHW

x 7KHSURSRVHGSURMHFWFRQIOLFWVZLWKH[LVWLQJ]RQLQJRUDJULFXOWXUDOXVHRU:LOOLDPVRQ$FW
FRQWUDFWV
x 7KH SURSRVHGSURMHFW ZLOO FRQYHUW SULPH IDUPODQGXQLTXH IDUPODQGRU IDUPODQGRI
VWDWHZLGHLPSRUWDQFHDVVKRZQRQWKHPDSVSUHSDUHGSXUVXDQWWRWKHIDUPODQGPDSSLQJ
DQGPRQLWRULQJSURJUDPRIWKH&DOLIRUQLD5HVRXUFHV$JHQF\WRQRQ DJULFXOWXUDOXVH
x 7KHSURSRVHGSURMHFWFRQIOLFWVZLWKH[LVWLQJ]RQLQJIRURUFDXVHVUH]RQLQJRIIRUHVWODQG
DV GHILQHGLQ 3XEOLF 5HVRXUFHV&RGH  J WLPEHUODQG DV GHILQHGLQ 3XEOLF
5HVRXUFHV&RGH  RU WLPEHUODQG]RQHG7LPEHUODQG 3URGXFWLRQ DV GHILQHGE\
*RYHUQPHQW&RGH J 
x 7KHSURSRVHGSURMHFWZRXOGLQYROYHFKDQJHVLQWKHH[LVWLQJHQYLURQPHQWZKLFKGXHWR
WKHLUORFDWLRQRUQDWXUHFRXOGUHVXOWLQFRQYHUVLRQRIIDUPODQGWRQRQ DJULFXOWXUDOXVHRU
FRQYHUVLRQRIIRUHVWODQGWRQRQIRUHVWXVH
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&KDSWHU

'LVFXVVLRQRI,PSDFWV

D DQGE 1R,PSDFW/DQGGHVLJQDWHGE\WKH&DOLIRUQLD5HVRXUFHV$JHQF\DV3ULPH)DUPODQG
8QLTXH)DUPODQGRU )DUPODQG RI6WDWHZLGH ,PSRUWDQFHDUH FRQVLGHUHG)DUPODQGIRU&(4$
SXUSRVHV 7KH0DUWLQH]DQG%HQLFLDFRPPXQLWLHVDUHXUEDQL]HGDQGWKHUHDUH QRGHVLJQDWHG
)DUPODQGVZLWKLQWKHFRPPXQLW\7KHDUHDLQWKHYLFLQLW\RIWKHUHILQHULHVDQGVXUURXQGLQJDUHDV
DUHGHYHORSHGDQGDUHGHVLJQDWHGDV8UEDQDQG%XLOW8S/DQGE\WKH&DOLIRUQLD'HSDUWPHQWRI
&RQVHUYDWLRQ)XUWKHUWKHDUHDLVXUEDQL]HGDQGQRW]RQHGIRUDJULFXOWXUDOXVHVR QR:LOOLDPVRQ
$FWFRQWUDFWVDUHORFDWHGZLWKLQWKH0DUWLQH]RU%HQLFLDDUHDV &RQVWUXFWLRQDFWLYLWLHVZRXOGEH
ZLWKLQLQGXVWULDODUHDVDQGQRDJULFXOWXUDOODQGVZRXOGEHLPSDFWHG7KHUHIRUHWKHSURMHFWZRXOG
QRWFRQIOLFWZLWKH[LVWLQJ]RQLQJIRUDJULFXOWXUDOXVHRUZLWKD:LOOLDPVRQ$FWFRQWUDFWVDQGZRXOG
QRWFRQYHUWDJULFXOWXUDOODQGVWRQRQDJULFXOWXUDOODQGV

F DQGG 1R,PSDFW7KH0DUWLQH]DQG%HQLFLDFRPPXQLWLHVDUHXUEDQL]HGDUHDVDQGWKHUH
DUHQRIRUHVWODQGRUWLPEHUODQGUHVRXUFHVLQWKHFRPPXQLW\RUYLFLQLW\RIWKHUHILQHULHV 7KH
FRQVWUXFWLRQDFWLYLWLHVZRXOGEHZLWKLQLQGXVWULDODUHDVDQGQRIRUHVWODQGRUWLPEHUODQGUHVRXUFHV
ZRXOGEHLPSDFWHG7KHUHIRUHWKHSURSRVHGSURMHFWZRXOGQRWFRQIOLFWZLWKH[LVWLQJ]RQLQJIRU
RUFDXVHUH]RQLQJRIIRUHVWODQGDQGZRXOGQRWUHVXOWLQWKHORVVRIIRUHVWODQGRUFRQYHUVLRQRI
IRUHVWODQGWRQRQIRUHVWXVHRULPSDFWWLPEHUODQG]RQHGDV7LPEHUODQG3URGXFWLRQ

H 1R,PSDFW,PSOHPHQWDWLRQRIWKH3URSRVHG5XOHZRXOGQRWLQYROYHFKDQJHVLQWKH
H[LVWLQJHQYLURQPHQWZKLFKGXHWRWKHLUORFDWLRQRUQDWXUHFRXOGUHVXOWLQFRQYHUVLRQRI)DUPODQG
WRQRQDJULFXOWXUDOXVHRUFRQYHUVLRQRIIRUHVWODQGWRQRQIRUHVWXVHVLQFHDJULFXOWXUDODQGIRUHVW
ODQG UHVRXUFHVDUH QRW ORFDWHG ZLWKLQ RU DGMDFHQWWR WKH 3%) 0DUWLQH] DQG 9DOHUR %HQLFLD
UHILQHULHV


&RQFOXVLRQ

%DVHG XSRQ WKHVH FRQVLGHUDWLRQV QRVLJQLILFDQW DGYHUVH LPSDFWV WR DJULFXOWXUDO DQG IRUHVW
UHVRXUFHVDUH H[SHFWHGGXHWR LPSOHPHQWDWLRQRI3URSRVHG5XOH    6LQFHQR SRWHQWLDOO\
VLJQLILFDQWDGYHUVHDJULFXOWXUDODQGIRUHVWODQGUHVRXUFHVZHUHLGHQWLILHG QRIXUWKHUHYDOXDWLRQRI
DJULFXOWXUDODQGIRUHVWODQGUHVRXUFHVZLOOEHUHTXLUHGLQWKH(,5




2

California Department of Conservation, Farmland Mapping and Monitoring Program.

Available at

https://maps.conservation.ca.gov/DLRP/CIFF/.
,QLWLDO6WXG\
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&KDSWHU



3RWHQWLDOO\
6LJQLILFDQW
,PSDFW

/HVV7KDQ
6LJQLILFDQW
,PSDFW

1R,PSDFW



/HVV7KDQ
6LJQLILFDQW
,PSDFW:LWK
0LWLJDWLRQ
,QFRUSRUDWHG

















,,, $,5 48$/,7<  :KHQ DYDLODEOH WKH
VLJQLILFDQFHFULWHULDHVWDEOLVKHGE\WKHDSSOLFDEOH
DLU TXDOLW\PDQDJHPHQWRU DLU SROOXWLRQFRQWURO
GLVWULFWPD\EHUHOLHGXSRQWRPDNHWKHIROORZLQJ
GHWHUPLQDWLRQV:RXOGWKHSURMHFW

D  &RQIOLFWZLWK RU REVWUXFWLPSOHPHQWDWLRQRIWKH
DSSOLFDEOHDLUTXDOLW\SODQ"

E  5HVXOWLQDFXPXODWLYHO\FRQVLGHUDEOHQHWLQFUHDVH
RI DQ\ FULWHULD SROOXWDQW IRU ZKLFK WKH SURMHFW
UHJLRQLVDQRQDWWDLQPHQWDUHDIRUDQDSSOLFDEOH
IHGHUDORUVWDWHDPELHQWDLUTXDOLW\VWDQGDUG"

F  ([SRVHVHQVLWLYHUHFHSWRUVWRVXEVWDQWLDOSROOXWDQW
FRQFHQWUDWLRQV"

G  5HVXOWLQRWKHUHPLVVLRQV VXFKDVWKRVHOHDGLQJWR
RGRUVDGYHUVHO\DIIHFWLQJVXEVWDQWLDOQXPEHURI
SHRSOH" 








;

;







;













;





(QYLURQPHQWDO6HWWLQJ

7KH6DQ)UDQFLVFR%D\$UHDLVFKDUDFWHUL]HGE\DODUJHVKDOORZEDVLQVXUURXQGHGE\PRXQWDLQ
UDQJHVWDSHULQJLQWRVKHOWHUHGLQODQGYDOOH\V7KHEDVLQLVERXQGHGE\WKH3DFLILF2FHDQWRWKH
ZHVWDQGLQFOXGHVFRPSOH[WHUUDLQFRQVLVWLQJRIPRXQWDLQVYDOOH\VDQGED\V&RPELQHGFOLPDWLF
DQGWRSRJUDSKLFIDFWRUVUHVXOWLQLQFUHDVHGSRWHQWLDOIRUWKHDFFXPXODWLRQRIDLUSROOXWDQWVLQWKH
LQODQGYDOOH\VDQGUHGXFHGSRWHQWLDOIRUEXLOGXSRIDLUSROOXWDQWVDORQJWKHFRDVW

$LUTXDOLW\FRQGLWLRQVLQWKH6DQ)UDQFLVFR%D\$UHDKDYHLPSURYHGVLQFHWKH$LU'LVWULFWZDV
FUHDWHGLQ7KHORQJWHUPWUHQGRIDPELHQWFRQFHQWUDWLRQVRIDLUSROOXWDQWVDQGWKHQXPEHU
RI GD\VRQ ZKLFK WKH UHJLRQ H[FHHGVDPELHQW DLU TXDOLW\ VWDQGDUGV $$46  KDYHJHQHUDOO\
GHFOLQHGDOWKRXJKVRPH\HDUWR\HDUYDULDELOLW\SULPDULO\GXHWRPHWHRURORJ\FDXVHVVRPHVKRUW
WHUP LQFUHDVHVLQ WKH QXPEHURIH[FHHGDQFHGD\V 7KHLQFUHDVHRIVHYHULW\DQGIUHTXHQF\RI
ZLOGILUHVPRNHHSLVRGHVVLQFHKDVOHGWRDQLQFUHDVHLQOHYHOVRIDQQXDOSDUWLFXODWHPDWWHU
OHVVWKDQPLFURQVLQGLDPHWHU 30  DQGSDUWLFXODWHPDWWHUOHVVWKDQPLFURQVLQGLDPHWHU
30  DQG LQGLFDWHVWKH QHHG IRU FRQWLQXHGUHGXFWLRQV7KH 6DQ )UDQFLVFR %D\ $UHD LV LQ
DWWDLQPHQWRIWKH6WDWH $$46 IRUFDUERQPRQR[LGH &2 QLWURJHQGLR[LGH 12  DQGVXOIXU
GLR[LGH 62 +RZHYHUWKH%D\$UHDLVQRWLQDWWDLQPHQWRIWKH6WDWHKRXU30VWDQGDUG
DQQXDO 30 VWDQGDUG DQG DQQXDO 30 VWDQGDUG 7KH $LU 'LVWULFW LV GHVLJQDWHG
,QLWLDO6WXG\
'UDIW5XOH
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%D\$UHD$LU4XDOLW\0DQDJHPHQW'LVWULFW



&KDSWHU

XQFODVVLILDEOHDWWDLQPHQWIRUWKH IHGHUDO&2 12  62 OHDG 30 DQG DQQXDO 30
VWDQGDUGV$GHVLJQDWLRQRIXQFODVVLILDEOHDWWDLQPHQWPHDQVWKDWWKH86(3$KDVGHWHUPLQHGWR
KDYHVXIILFLHQWHYLGHQFHWRILQGWKHDUHDHLWKHULVDWWDLQLQJRUOLNHO\DWWDLQLQJWKH1$$46

%DVHGRQWKHDLUTXDOLW\GDWDIURPWKH$LU'LVWULFWPRQLWRULQJVWDWLRQVQRPRQLWRULQJVWDWLRQV
PHDVXUHGDQ H[FHHGDQFHRIDQ\ RI 6WDWH RU IHGHUDO$$46 IRU&2 RU 12  7KHUH ZDV RQH
H[FHHGDQFHRIWKH IHGHUDOKRXU62VWDQGDUGLQDWWKH&URFNHWWVWDWLRQDQGRQHH[FHHGDQFH
RIWKHIHGHUDO30VWDQGDUGLQDWWKH&RQFRUGVWDWLRQ7KH6WDWHKRXU30VWDQGDUGZDV
H[FHHGHGDWRQHRUPRUH%D\$UHDVWDWLRQVRQHOHYHQGD\VLQ


7KH%D\$UHDLVGHVLJQDWHGDVDQRQDWWDLQPHQWDUHDIRUWKHIHGHUDODQG6WDWHHLJKWKRXUR]RQH
VWDQGDUGDQGWKHIHGHUDOKRXU30 VWDQGDUG7KH6WDWHDQGIHGHUDOHLJKWKRXUR]RQH
VWDQGDUGVZHUHH[FHHGHGDWRQHVLWH RUPRUHLQWKH$LU'LVWULFW RQWHQDQGQLQHGD\VLQ
UHVSHFWLYHO\PRVWIUHTXHQWO\LQWKH(DVWHUQ'LVWULFWWKH6DQWD&ODUD9DOOH\DQGWKH6RXWK&HQWUDO
%D\]RQHV7KHIHGHUDOKRXU30VWDQGDUGZDVH[FHHGHGDWRQHRUPRUH%D\$UHDVWDWLRQVRQ
GD\VLQWKURXJKRXWWKH$LU'LVWULFW



6LJQLILFDQFH&ULWHULD

&RQVWUXFWLRQ(PLVVLRQV

7KH$LU'LVWULFW¶V7KUHVKROGVRI6LJQLILFDQFHZLOOEHXVHGLQWKHFXUUHQWDLUTXDOLW\DQDO\VLV
IRUFRQVWUXFWLRQHPLVVLRQV VHH7DEOH 

7$%/(

7KUHVKROGVRI6LJQLILFDQFHIRU&RQVWUXFWLRQ5HODWHG
&ULWHULD$LU3ROOXWDQWVDQG3UHFXUVRUV

3ROOXWDQW3UHFXUVRU
52*
12[
30 
30 
30 30 )XJLWLYH'XVW
$SSOLHVWRFRQVWUXFWLRQH[KDXVWHPLVVLRQVRQO\
6RXUFH%$$40'D

'DLO\$YHUDJH(PLVVLRQV OEVGD\ 


 
 
%HVW0DQDJHPHQW3UDFWLFHV


2SHUDWLRQDO(PLVVLRQV


7KHSURMHFWOHYHOVWDWLRQDU\VRXUFH&(4$WKUHVKROGVDUHLGHQWLILHGLQ7DEOH  7KHVH
UHSUHVHQWWKH OHYHOVDW ZKLFKD SURMHFW¶VLQGLYLGXDOHPLVVLRQVZRXOGUHVXOW LQ D FXPXODWLYHO\
FRQVLGHUDEOHFRQWULEXWLRQWR WKH $LU 'LVWULFW¶V H[LVWLQJ DLU TXDOLW\ FRQGLWLRQVIRU LQGLYLGXDO
SURMHFWV7KHVHWKUHVKROGVDUHEDVHGRQWKHIHGHUDORIIVHWUHTXLUHPHQWVIRUR]RQHSUHFXUVRUVIRU
,QLWLDO6WXG\
'UDIW5XOH
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%D\$UHD$LU4XDOLW\0DQDJHPHQW'LVWULFW



&KDSWHU

ZKLFKWKH%D\$UHDLVGHVLJQDWHGDVDQRQDWWDLQPHQWDUHDZKLFKLVDQDSSURSULDWHDSSURDFKWR
SUHYHQWIXUWKHUGHWHULRUDWLRQRIDPELHQWDLU TXDOLW\DQGWKXVKDVQH[XVDQGSURSRUWLRQDOLW\WR
SUHYHQW UHJLRQDOO\ FXPXODWLYHVLJQLILFDQW LPSDFWV HJ ZRUVHQHG VWDWXV RI QRQ DWWDLQPHQW 
'HVSLWHEHLQJD QRQDWWDLQPHQWDUHDIRUVWDWH 30 DQGQRQDWWDLQPHQWIRUIHGHUDO30 WKH
)HGHUDO165VLJQLILFDQWHPLVVLRQUDWHDQQXDOOLPLWVRIDQGWRQVSHU\HDUUHVSHFWLYHO\DUH
WKHWKUHVKROGVHVWDEOLVKHGE\WKH $LU 'LVWULFWDVWKH $LU 'LVWULFW KDVQRWHVWDEOLVKHGDQRIIVHW
UHTXLUHPHQWOLPLWIRU30 DQGWKHH[LVWLQJOLPLWRIWRQVSHU\HDULVPXFKOHVVVWULQJHQWDQG
ZRXOGQRWEHDSSURSULDWHIRUWKH)HGHUDOKRXU30 VWDQGDUGV7KHVHRSHUDWLRQDOWKUHVKROGV
UHSUHVHQWWKH HPLVVLRQOHYHOVDERYHZKLFKD SURMHFW¶VLQGLYLGXDOHPLVVLRQVZRXOGUHVXOWLQ D
FXPXODWLYHO\ FRQVLGHUDEOH FRQWULEXWLRQ WR WKH %D\ $UHD¶V H[LVWLQJ DLU TXDOLW\ FRQGLWLRQV
%$$40' D  7RSURYLGHD FRQVHUYDWLYHDLU TXDOLW\ DQDO\VLV WKH DLU TXDOLW\LPSDFWV
DQDO\VLVZLOOXVHWKHSURMHFWVSHFLILFWKUHVKROGV VHH7DEOH UHFRPPHQGHGLQWKHUHYLVHG
&(4$*XLGHOLQHV %$$40'D  

7$%/(

7KUHVKROGVRI6LJQLILFDQFHIRU2SHUDWLRQ5HODWHG
&ULWHULD$LU3ROOXWDQWVDQG3UHFXUVRUV

3ROOXWDQW3UHFXUVRU
52*
12[
30 
30 
6RXUFH%$$40'D

'DLO\$YHUDJH(PLVVLRQV
OEVGD\ 





0D[LPXP$QQXDO(PLVVLRQV WRQV\HDU 






)RUDLUWR[LFVFRQFHUQVWKHWKUHVKROGIRUDVLJQLILFDQWDLUTXDOLW\LPSDFWLVDOLIHWLPHFDQFHUULVNRI
WHQDGGLWLRQDOFDQFHUVSHUPLOOLRQ SHRSOHH[SRVHGRUD QRQFDQFHU LHFKURQLFRUDFXWH ULVN
JUHDWHUWKDQKD]DUGLQGH[ %$$40'D 


'LVFXVVLRQRI,PSDFWV

D 1R,PSDFW3URSRVHG5XOHLVQRWH[SHFWHGWRFRQIOLFWZLWKRUREVWUXFWLPSOHPHQWDWLRQ
RIWKHDSSOLFDEOHDLUTXDOLW\SODQ7KHDSSOLFDEOHDLUTXDOLW\SODQLVWKH$LU'LVWULFW¶V&OHDQ
$LU3ODQSpare the Air, Cool the Climate ³3ODQ´ 7KH3ODQRXWOLQHVDVWUDWHJ\IRUDFKLHYLQJWKH
%D\$UHD¶VFOHDQDLUJRDOVE\UHGXFLQJHPLVVLRQVRIR]RQHSUHFXUVRUVSDUWLFXODWHPDWWHU7$&V
DQGRWKHUSROOXWDQWVLQWKHUHJLRQ %$$40'E 7KHSURSRVHGSURMHFWZRXOGVXSSRUWWKH
$LU'LVWULFW¶VREMHFWLYHVRIUHGXFLQJ92&DQG*+*HPLVVLRQVDQGUHODWHGFOLPDWHFKDQJHLPSDFWV
7KHUHIRUHWKHSURSRVHGSURMHFWZLOOQRWFRQIOLFWZLWKRUREVWUXFWLPSOHPHQWDWLRQRIWKH&OHDQ
$LU3ODQ

E DQGF 3RWHQWLDOO\6LJQLILFDQW 7KHH[LVWLQJUHILQHULHVLQFOXGHWKHRSHUDWLRQRIQXPHURXV
XQLWVDQGHTXLSPHQW7ZRUHILQHULHVDUHH[SHFWHGWRQHHGDGGLWLRQDOFRQWUROWHFKQRORJ\WRFRPSO\
ZLWK'UDIW5XOHWKH9DOHUR%HQLFLD5HILQHU\DQGWKHK\GURJHQSODQWVWKDWSURYLGHK\GURJHQ
WRWKH3%)0DUWLQH]5HILQHU\

,QLWLDO6WXG\
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%D\$UHD$LU4XDOLW\0DQDJHPHQW'LVWULFW



&KDSWHU

$WK\GURJHQSODQWVIODUHVXVHR[LGDWLRQWREXUQFRPEXVWLEOHFRPSRQHQWVPRVWO\K\GURJHQDQG
K\GURFDUERQV ,QFRPEXVWLRQJDVHRXVK\GURFDUERQVUHDFWZLWK DWPRVSKHULFR[\JHQWR IRUP
FDUERQGLR[LGHDQG ZDWHU  3URSHUO\ RSHUDWHGIODUHV DFKLHYHDW OHDVW  SHUFHQWGHVWUXFWLRQ
HIILFLHQF\LQWKHIODUHSOXPHPHDQLQJWKDWK\GURFDUERQHPLVVLRQVDPRXQWWROHVVWKDQWZRSHUFHQW
RIWKHK\GURFDUERQVLQWKHJDVVWUHDP 86(3$   (PLVVLRQVIURPIODULQJPD\LQFOXGH
FDUERQSDUWLFOHV VRRW  K\GURFDUERQV FDUERQ PRQR[LGH QLWURJHQR[LGHVDQG VXOIXUR[LGHV
+RZHYHUIODULQJHYHQWVDUHH[SHFWHGWREHVSRUDGLFDQGQRWSUHGLFWDEOHEHFDXVHIODULQJZRXOG
RQO\RFFXUZKHQWKHSURGXFHGK\GURJHQLVIRXQGWREHRIIVSHFLILFDWLRQRUGXULQJXSVHWFRQGLWLRQV
:KLOH3URSRVHG5XOHZRXOGUHVXOWLQDUHGXFWLRQLQRUJDQLFHPLVVLRQVLWFDQDOVRUHVXOWLQDQ
LQFUHDVHLQSDUWLFXODWHPDWWHUFDUERQPRQR[LGHYRODWLOHRUJDQLFDQGQLWURJHQR[LGHHPLVVLRQV
GXHWRWKHFRPEXVWLRQRIJDVHV7KHUHIRUHIODUHRSHUDWLRQDOHPLVVLRQVDVVRFLDWHGZLWK3URSRVHG
5XOHLQFOXGLQJWKH SRWHQWLDOIRUWR[LFDLU FRQWDPLQDQWVDQGFXPXODWLYHLPSDFWVZLOO EH
HYDOXDWHGLQWKH(,5

G 1R,PSDFW7KHSURSRVHG5XOHLVH[SHFWHGWRUHGXFHWRWDORUJDQLFHPLVVLRQVIURP
K\GURJHQSODQWV +\GURJHQSODQWVDUHQRWW\SLFDOO\VRXUFHVRIRGRUVEHFDXVHWKHLUIHHGVWRFNV
LQFOXGHQDWXUDOJDVDQGWKHSURGXFWVWKH\SURGXFH SULPDULO\K\GURJHQ LVQRWRGRURXV6LQFHWKH
SURSRVHGUXOHZRXOGUHGXFHWRWDORUJDQLFHPLVVLRQVWKHUXOHLVQRWH[SHFWHGWRUHVXOWLQDQLQFUHDVH
LQRGRULPSDFWV


&RQFOXVLRQ

%DVHGRQ WKH DERYHFRQVLGHUDWLRQVRSHUDWLRQRIQHZ IODUHV\VWHPV PD\UHVXOW LQ DGGLWLRQDO
HPLVVLRQVRIQRQDWWDLQPHQWFULWHULDSROOXWDQWVDQGZLOOEHHYDOXDWHGLQWKH(,51RVLJQLILFDQW
DGYHUVHLPSDFWVWRWKHDSSOLFDEOHDWWDLQPHQWSODQDQGRGRUHPLVVLRQVDUHH[SHFWHGVRWKHVHLWHPV
ZLOOQRWEHIXUWKHUHYDOXDWHGLQWKH(,5



,QLWLDO6WXG\
'UDIW5XOH
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%D\$UHD$LU4XDOLW\0DQDJHPHQW'LVWULFW



&KDSWHU



3RWHQWLDOO\
6LJQLILFDQW
,PSDFW

/HVV7KDQ
6LJQLILFDQW
,PSDFW:LWK
0LWLJDWLRQ
,QFRUSRUDWHG

/HVV7KDQ
6LJQLILFDQW
,PSDFW

1R,PSDFW











,9 %,2/2*,&$/ 5(6285&(6  :RXOG WKH
SURMHFW

D  +DYHDVXEVWDQWLDODGYHUVHHIIHFWHLWKHUGLUHFWO\
RUWKURXJKKDELWDWPRGLILFDWLRQVRQDQ\VSHFLHV
LGHQWLILHG DV D FDQGLGDWHVHQVLWLYH RU VSHFLDO
VWDWXVVSHFLHVLQORFDORUUHJLRQDOSODQVSROLFLHV
RUUHJXODWLRQVRUE\WKH&DOLIRUQLD'HSDUWPHQWRI
)LVKDQG*DPHRU86)LVKDQG:LOGOLIH6HUYLFH"

E  +DYHDVXEVWDQWLDODGYHUVHHIIHFWRQDQ\ULSDULDQ
KDELWDW RU RWKHU VHQVLWLYH QDWXUDO FRPPXQLW\
LGHQWLILHGLQORFDORUUHJLRQDOSODQVSROLFLHVRU
UHJXODWLRQVRUE\WKH &DOLIRUQLD'HSDUWPHQWRI
)LVKDQG*DPHRU86)LVKDQG:LOGOLIH6HUYLFH"

F  +DYH D VXEVWDQWLDO DGYHUVH HIIHFW RQ VWDWH RU
IHGHUDOO\SURWHFWHGZHWODQGV LQFOXGLQJEXW QRW
OLPLWHGWRPDUVKYHUQDOSRROFRDVWDOZHWODQGV
HWF WKURXJKGLUHFWUHPRYDOILOOLQJK\GURORJLFDO
LQWHUUXSWLRQRURWKHUPHDQV"

G  ,QWHUIHUHVXEVWDQWLDOO\ZLWKWKHPRYHPHQWRIDQ\
QDWLYH UHVLGHQW RU PLJUDWRU\ ILVK RU ZLOGOLIH
VSHFLHV RU ZLWK HVWDEOLVKHG QDWLYH UHVLGHQW RU
PLJUDWRU\ZLOGOLIHFRUULGRUVRULPSHGHWKHXVHRI
QDWLYHZLOGOLIHQXUVHU\VLWHV"

H  &RQIOLFWLQJZLWKDQ\ORFDOSROLFLHVRURUGLQDQFHV
SURWHFWLQJ ELRORJLFDO UHVRXUFHV VXFK DV D WUHH
SUHVHUYDWLRQSROLF\RURUGLQDQFH"

I  &RQIOLFWZLWKWKHSURYLVLRQVRIDQDGRSWHGKDELWDW
FRQVHUYDWLRQ SODQ QDWXUDO FRPPXQLW\
FRQVHUYDWLRQ SODQ RU RWKHU DSSURYHG ORFDO
UHJLRQDORUVWDWHKDELWDWFRQVHUYDWLRQSODQ"
















;







;







;







;







;







;
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&KDSWHU

(QYLURQPHQWDO6HWWLQJ

7KH$LU'LVWULFWFRYHUVDOORI$ODPHGD&RQWUD&RVWD0DULQ6DQ)UDQFLVFR6DQ0DWHR6DQWD
&ODUDDQG1DSD&RXQWLHVDQGSRUWLRQVRIVRXWKZHVWHUQ6RODQRDQGVRXWKHUQ6RQRPD&RXQWLHV
7KH %D\ $UHD VXSSRUWV QXPHURXVGLVWLQFW QDWXUDO FRPPXQLWLHVFRPSRVHGRI D GLYHUVLW\ RI
YHJHWDWLYHW\SHVWKDWSURYLGHKDELWDWIRUDZLGHYDULHW\RISODQDQGZLOGOLIHVSHFLHV%URDGKDELWDW
FDWHJRULHVLQWKHUHJLRQLQFOXGHJUDVVODQGVFRDVWDOVFUXEVDQGFKDSDUUDOZRRGODQGVDQGIRUHVWV
ULSDULDQV\VWHPVDQGIUHVKZDWHUDTXDWLFKDELWDWDQGZHWODQGV([WHQVLYHDTXDWLFUHVRXUFHVDUH
SURYLGHGE\WKH6DQ)UDQFLVFR%D\'HOWDHVWXDU\DVZHOODVQXPHURXVRWKHUULYHUVDQGVWUHDPV
8UEDQDQGRWKHUZLVHKLJKO\GLVWXUEHGKDELWDWVVXFKDVDJULFXOWXUDOILHOGVDOVRSURYLGHQDWXUDO
IXQFWLRQVDQGYDOXHVDVZLOGOLIHKDELWDW $%$* 

%RWKUHILQHULHVDUHORFDWHGDGMDFHQWWR6XLVXQ%D\6XLVXQ%D\LVDVKDOORZHVWXDULQHED\ERXQGHG
E\&KLSSV,VODQGRQWKHHDVWDQGWKH%HQLFLD0DUWLQH]%ULGJHRQWKHZHVW6XLVXQ0DUVKWKH
ODUJHVWEUDFNLVKZDWHUPDUVKLQWKH8QLWHG6WDWHVDQGWKHODUJHVWZHWODQGLQ&DOLIRUQLDIRUPVLWV
QRUWKHUQERXQGDU\7LGDOPDUVKHVDUHDOVRIRXQGDGMDFHQWWRWKH6XLVXQ%D\LQERWK0DUWLQH] HJ
3RLQW(GLWK:LOGOLIH0DQDJHPHQW$UHD DQG%HQLFLD

3URSRVHG5XOHZLOODIIHFWK\GURJHQSODQWVLQWKH%D\$UHD7KHVHIDFLOLWLHVDUHORFDWHGZLWKLQ
KHDY\LQGXVWULDOL]HGZKHUHQDWLYHYHJHWDWLRQDQGELRORJLFDOUHVRXUFHVKDYHEHHQUHPRYHG


6LJQLILFDQFH&ULWHULD

7KHSURSRVHGSURMHFWLPSDFWVRQELRORJLFDOUHVRXUFHVZLOOEHFRQVLGHUHGVLJQLILFDQWLI
x 7KHSURMHFWKDVDVXEVWDQWLDODGYHUVHHIIHFWHLWKHUGLUHFWO\RUWKURXJKKDELWDWPRGLILFDWLRQV
RQDQ\VSHFLHVLGHQWLILHGDVDFDQGLGDWHVHQVLWLYHRUVSHFLDOVWDWXVVSHFLHVLQ ORFDORU
UHJLRQDOSODQVSROLFLHVRUUHJXODWLRQVRUE\WKH&DOLIRUQLD'HSDUWPHQWRI)LVKDQG*DPH
RU86)LVKDQG:LOGOLIH6HUYLFH
x 7KHSURMHFWKDVDVXEVWDQWLDODGYHUVHHIIHFWRQDQ\ULSDULDQKDELWDWRURWKHUVHQVLWLYHQDWXUDO
FRPPXQLW\LGHQWLILHGLQORFDORUUHJLRQDOSODQVSROLFLHVUHJXODWLRQVRUE\WKH&DOLIRUQLD
'HSDUWPHQWRI)LVKDQG*DPHRU86)LVKDQG:LOGOLIH6HUYLFH
x 7KH SURMHFWKDV D VXEVWDQWLDODGYHUVHHIIHFWRQ VWDWH RU IHGHUDOO\SURWHFWHGZHWODQGV 
LQFOXGLQJEXWQRWOLPLWHGWRPDUVKYHUQDOSRROFRDVWDOHWF WKURXJKGLUHFWUHPRYDO 
ILOOLQJK\GURORJLFDOLQWHUUXSWLRQRURWKHUPHDQV
x 7KHSURMHFWLQWHUIHUHVVXEVWDQWLDOO\ZLWKWKHPRYHPHQWRIDQ\QDWLYHUHVLGHQWRUPLJUDWRU\
ILVKRUZLOGOLIHVSHFLHVRUZLWKHVWDEOLVKHGQDWLYHUHVLGHQWRUPLJUDWRU\ZLOGOLIHFRUULGRUV
RULPSHGHWKHXVHRIQDWLYHZLOGOLIHQXUVHU\VLWHV
x 7KHSURMHFWFRQIOLFWVZLWKDQ\ORFDOSROLFLHVRURUGLQDQFHVSURWHFWLQJELRORJLFDOUHVRXUFHV
VXFKDVDWUHHSUHVHUYDWLRQSROLF\RURUGLQDQFH




,QLWLDO6WXG\
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&KDSWHU

'LVFXVVLRQRI,PSDFWV

DEFDQGG 1R,PSDFW3URSRVHG5XOHLVGHVLJQHGWRUHGXFHWRWDOK\GURFDUERQHPLVVLRQV
IURPK\GURJHQSODQWV0RGLILFDWLRQVPD\EHUHTXLUHGWRLQVWDOODLUSROOXWLRQFRQWUROHTXLSPHQW
HJIODUHV\VWHPV&RQVWUXFWLRQDFWLYLWLHVDVVRFLDWHGZLWKWKHSURSRVHGSURMHFWDUHH[SHFWHGWR
RFFXULQ KHDY\LQGXVWULDODUHDVDGMDFHQWWR WKHH[LVWLQJK\GURJHQSODQWVWKDWVHUYHWKH9DOHUR
%HQLFLDDQG3%)0DUWLQH]UHILQHULHVZKHUHQDWLYHELRORJLFDOUHVRXUFHVKDYHEHHQUHPRYHGDQG
DUHQRQH[LVWHQW7KXVWKHSURSRVHGSURMHFWLVQRWH[SHFWHGWRUHVXOWLQDQ\LPSDFWVWRELRORJLFDO
UHVRXUFHVDQGZRXOGQRWEHH[SHFWHGWRLPSDFWULSDULDQZHWODQGVRURWKHUVHQVLWLYHFRPPXQLWLHV

HDQGI 1R,PSDFW3URSRVHG5XOHLVQRWH[SHFWHGWRDIIHFWODQGXVHSODQVORFDOSROLFLHV
RURUGLQDQFHVRUUHJXODWLRQVSURWHFWLQJELRORJLFDOUHVRXUFHVVXFKDVDWUHHSUHVHUYDWLRQSROLF\RU
RUGLQDQFHVIRUWKH UHDVRQVGHVFULEHGDERYH /DQGXVHDQGRWKHUSODQQLQJFRQVLGHUDWLRQVDUH
GHWHUPLQHGE\ORFDOJRYHUQPHQWVDQGODQGXVHRUSODQQLQJUHTXLUHPHQWVDUHQRWH[SHFWHGWREH
DOWHUHGE\WKHSURSRVHGSURMHFW6LPLODUO\3URSRVHG5XOHLVQRWH[SHFWHGWRDIIHFWDQ\KDELWDW
FRQVHUYDWLRQRUQDWXUDOFRPPXQLW\FRQVHUYDWLRQSODQVELRORJLFDOUHVRXUFHVRURSHUDWLRQVDQG
ZRXOGQRWFUHDWHGLYLVLRQVLQDQ\H[LVWLQJFRPPXQLWLHVDVFRQVWUXFWLRQDFWLYLWLHVZRXOGEHOLPLWHG
WRH[LVWLQJLQGXVWULDOIDFLOLWLHVWKDWKDYHDOUHDG\EHHQGHYHORSHGJUDGHGDQGQDWLYHYHJHWDWLRQKDV
EHHQUHPRYHG


&RQFOXVLRQ

%DVHG XSRQWKHVH FRQVLGHUDWLRQVQR VLJQLILFDQW DGYHUVHLPSDFWV WR ELRORJLFDO UHVRXUFHVDUH
H[SHFWHGGXHWRLPSOHPHQWDWLRQRI3URSRVHG5XOH6LQFHQRSRWHQWLDOO\VLJQLILFDQWDGYHUVH
ELRORJLFDOUHVRXUFHVZHUHLGHQWLILHGQRIXUWKHUHYDOXDWLRQRIELRORJLFDOUHVRXUFHVZLOOEHUHTXLUHG
LQWKH(,5
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&KDSWHU
3RWHQWLDOO\
6LJQLILFDQW
,PSDFW

/HVV7KDQ
6LJQLILFDQW
,PSDFW:LWK
0LWLJDWLRQ
,QFRUSRUDWHG

/HVV7KDQ
6LJQLILFDQW
,PSDFW

1R,PSDFW


















9

D

E

F

&8/785$/ 5(6285&(6  :RXOG WKH
SURMHFW
&DXVH D VXEVWDQWLDO DGYHUVH FKDQJH LQ WKH
VLJQLILFDQFHRIDKLVWRULFDOUHVRXUFHSXUVXDQWWR
"





;



&DXVH D VXEVWDQWLDO DGYHUVH FKDQJH LQ WKH
VLJQLILFDQFH RI DQ DUFKDHRORJLFDO UHVRXUFH
SXUVXDQWWR"





;



'LVWXUE DQ\ KXPDQ UHPDLQV LQFOXGLQJ WKRVH
LQWHUUHGRXWVLGHRIIRUPDOFHPHWHULHV"





;






(QYLURQPHQWDO6HWWLQJ

7KH$LU'LVWULFWFRYHUVDOORI$ODPHGD&RQWUD&RVWD0DULQ6DQ)UDQFLVFR6DQ0DWHR6DQWD
&ODUDDQG1DSD&RXQWLHVDQGSRUWLRQVRIVRXWKZHVWHUQ6RODQRDQGVRXWKHUQ6RQRPD&RXQWLHV
7KHDUHDRIFRYHUDJHLVYDVW DERXWVTXDUHPLOHV VRWKDWODQGXVHVYDU\JUHDWO\DQGLQFOXGH
FRPPHUFLDOLQGXVWULDOUHVLGHQWLDODJULFXOWXUDO DQGRSHQVSDFHXVHV &XOWXUDOUHVRXUFHVDUH
GHILQHGDV EXLOGLQJV VLWHV VWUXFWXUHV RU REMHFWV ZKLFK PLJKW KDYH KLVWRULFDO DUFKLWHFWXUDO
DUFKDHRORJLFDOFXOWXUDORUVFLHQWLILFLPSRUWDQFH&XOWXUDOUHVRXUFHVDOVRLQFOXGHSDOHRQWRORJLFDO
VLWHVZKLFKFDQFRQVLVWRIPLQHUDOL]HGSDUWLDOO\PLQHUDOL]HGRUXQPLQHUDOL]HGERQHVDQGWHHWK
VRIWWLVVXHVVKHOOVZRRGOHDILPSUHVVLRQVIRRWSULQWVEXUURZVDQG PLFURVFRSLFUHPDLQVWKDWDUH
PRUHWKDQ\HDUVROGDQGRFFXUPDLQO\LQ3OHLVWRFHQHRUROGHUVHGLPHQWDU\URFNXQLWV

7KH&DUTXLQH]6WUDLWUHSUHVHQWVWKHHQWU\SRLQWIRUWKH6DFUDPHQWRDQG6DQ-RDTXLQ5LYHUVLQWR
WKH6DQ)UDQFLVFR%D\7KLVORFDOLW\OLHVZLWKLQWKH6DQ)UDQFLVFR%D\DQGWKHZHVWHQGRIWKH
&HQWUDO 9DOOH\DUFKDHRORJLFDOUHJLRQVERWKRI ZKLFKFRQWDLQD ULFK DUUD\RI SUHKLVWRULFDQG
KLVWRULFDOFXOWXUDOUHVRXUFHV 7KHDUHDVVXUURXQGLQJWKH&DUTXLQH]6WUDLWDQG6XLVXQ%D\KDYH
EHHQRFFXSLHGIRU PLOOHQQLDJLYHQ WKHLU DEXQGDQWFRPELQDWLRQRIOLWWRUDO DQGRDN ZRRGODQG
UHVRXUFHV

+LVWRULFUHVRXUFHVDUHVWDQGLQJVWUXFWXUHVRIKLVWRULFRUDHVWKHWLFVLJQLILFDQFH$UFKLWHFWXUDOVLWHV
GDWLQJIURPWKH6SDQLVK3HULRG  WKURXJKWKHODWHVDUHJHQHUDOO\FRQVLGHUHGIRU
SURWHFWLRQLI WKH\DUHGHWHUPLQHGWR EH KLVWRULFDOO\RUDUFKLWHFWXUDOO\VLJQLILFDQW 7KHVHPD\
LQFOXGHPLVVLRQVKLVWRULFUDQFKODQGVDQGVWUXFWXUHVIURPWKH*ROG5XVKDQGWKHUHJLRQ¶VHDUO\
LQGXVWULDOHUD0RUHUHFHQWDUFKLWHFWXUDOVLWHVPD\DOVREHFRQVLGHUHGIRUSURWHFWLRQLIWKH\FRXOG
JDLQKLVWRULFVLJQLILFDQFHLQWKHIXWXUH $%$* 
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%D\$UHD$LU4XDOLW\0DQDJHPHQW'LVWULFW



&KDSWHU

2IWKH VLWHV UHFRUGHGLQWKH %D\$UHD WKHUHDUH FXOWXUDOUHVRXUFHVOLVWHGRQ WKH
&DOLIRUQLD5HJLVWHURI+LVWRULF5HVRXUFHV &5+5 PHDQLQJWKDWWKH\DUHVLJQLILFDQWDWWKHORFDO
6WDWHRUIHGHUDOOHYHORIWKRVHDUHDOVROLVWHGRQWKH1DWLRQDO5HJLVWHU RI+LVWRULF3ODFHV
15+3 )URPWKLVOLVWUHVRXUFHVDUHOLVWHGDV&DOLIRUQLD+LVWRULF/DQGPDUNV7KHJUHDWHVW
FRQFHQWUDWLRQRIKLVWRULFUHVRXUFHVOLVWHGRQERWKWKH15+3DQGWKH&5+5LQWKH%D\$UHDRFFXUV
LQ6DQ)UDQFLVFRZLWKUHVRXUFHV$ODPHGD&RXQW\KDVWKHVHFRQGKLJKHVWQXPEHUZLWK
UHVRXUFHV $%$* 

3URSRVHG5XOHZLOODIIHFWK\GURJHQSODQWVLQWKH%D\$UHD7KHVHIDFLOLWLHVDUHORFDWHGZLWKLQ
KHDY\LQGXVWULDODUHDVZKLFKKDYHEHHQJUDGHGDQGGHYHORSHG&XOWXUDOUHVRXUFHVDUHQRWXVXDOO\
ORFDWHGLQLQGXVWULDODUHDV


6LJQLILFDQFH&ULWHULD

7KHSURSRVHGSURMHFWLPSDFWVWRFXOWXUDOUHVRXUFHVZLOOEHFRQVLGHUHGVLJQLILFDQWLI
x 7KHSURMHFWUHVXOWVLQDVXEVWDQWLDODGYHUVHFKDQJHLQWKHVLJQLILFDQFHRIKLVWRULFDOUHVRXUFHV
DVGHILQHGLQ&(4$*XLGHOLQHV$VXEVWDQWLDODGYHUVHFKDQJHLQFOXGHVSK\VLFDO
GHPROLWLRQ GHVWUXFWLRQ UHORFDWLRQ RU DOWHUDWLRQ RI D UHVRXUFH RU LWV LPPHGLDWH
VXUURXQGLQJVVXFKWKDWWKHVLJQLILFDQFHRIWKHKLVWRULFDOUHVRXUFHVZRXOGEHPDWHULDOO\
LPSDLUHG
x &DXVHD VXEVWDQWLDODGYHUVHFKDQJHLQ WKH VLJQLILFDQFHRIDQDUFKDHRORJLFDOUHVRXUFHV
SXUVXDQWWR&(4$*XLGHOLQHV
x 'LVWXUEDQ\KXPDQUHPDLQVLQFOXGLQJWKRVHLQWHUUHGRXWVLGHRIIRUPDOFHPHWHULHV


'LVFXVVLRQRI,PSDFWV

DEDQGF /HVVWKDQ6LJQLILFDQW&(4$*XLGHOLQHVVWDWHWKDWJHQHUDOO\DUHVRXUFHVKDOOEH
FRQVLGHUHG³KLVWRULFDOO\VLJQLILFDQW´LIWKHUHVRXUFHPHHWVWKHFULWHULDIRUOLVWLQJLQWKH&DOLIRUQLD
5HJLVWHURI+LVWRULFDO5HVRXUFHVLQFOXGLQJWKHIROORZLQJ

$ ,VDVVRFLDWHGZLWKHYHQWVWKDWKDYHPDGHDVLJQLILFDQWFRQWULEXWLRQWRWKHEURDGSDWWHUQVRI
&DOLIRUQLD¶VKLVWRU\DQGFXOWXUDOKHULWDJH

% ,VDVVRFLDWHGZLWKWKHOLYHVRISHUVRQVLPSRUWDQWLQRXUSDVW

& (PERGLHV WKH GLVWLQFWLYH FKDUDFWHULVWLFV RI D W\SH SHULRG UHJLRQ RU PHWKRG RI
FRQVWUXFWLRQRUUHSUHVHQWVWKHZRUNRIDQLPSRUWDQWFUHDWLYHLQGLYLGXDORUSRVVHVVHVKLJK
DUWLVWLFYDOXHV

' +DV\LHOGHGRUPD\EHOLNHO\WR\LHOGLQIRUPDWLRQLPSRUWDQWLQSUHKLVWRU\RUKLVWRU\ &(4$
*XLGHOLQHV 

*HQHUDOO\UHVRXUFHV EXLOGLQJVVWUXFWXUHVHTXLSPHQW WKDWDUHOHVVWKDQ\HDUVROGDUHH[FOXGHG
IURP OLVWLQJ LQ WKH 1DWLRQDO 5HJLVWHU RI +LVWRULF 3ODFHV XQOHVV WKH\ FDQ EH VKRZQ WR EH
,QLWLDO6WXG\
'UDIW5XOH





A-41



-XQH


Page 842 of 969

Appendix A

%D\$UHD$LU4XDOLW\0DQDJHPHQW'LVWULFW



&KDSWHU

H[FHSWLRQDOO\LPSRUWDQW3URSRVHG5XOHLVGHVLJQHGWRPLQLPL]HWRWDOK\GURFDUERQHPLVVLRQV
IURPK\GURJHQSODQWRSHUDWLRQV0RGLILFDWLRQVPD\EHUHTXLUHGWRLQVWDOODLUSROOXWLRQFRQWURO
HTXLSPHQWHJIODUHV\VWHPV7KHFRQVWUXFWLRQRIDLUSROOXWLRQFRQWUROHTXLSPHQWZRXOGRFFXU
LQH[LVWLQJKHDY\LQGXVWULDODUHDV7KHUHILQHULHVPD\KDYHHTXLSPHQWRUVWUXFWXUHVROGHUWKDQ
\HDUV+RZHYHUWKLVW\SHRIHTXLSPHQWXVXDOO\GRHVQRWPHHWWKHFULWHULDLGHQWLILHGLQ&(4$
*XLGHOLQHV D  DVKLVWRULFUHVRXUFHV

)XUWKHU FRQVWUXFWLRQDFWLYLWLHV DVVRFLDWHGZLWK 3URSRVHG5XOH  ZRXOG RFFXUDW H[LVWLQJ
K\GURJHQSODQWVWKDWDUHORFDWHGLQKHDY\LQGXVWULDODUHDV7KHVHDUHDVKDYHDOUHDG\EHHQJUDGHG
DQGGHYHORSHGDQGQRVXEVWDQWLDOJUDGLQJLVH[SHFWHGWREHUHTXLUHGWRLQVWDOOIODUHV\VWHPVDWWKH
H[LVWLQJ IDFLOLWLHV  7KXV WKH SURSRVHG QHZ UXOH ZRXOG QRW DGYHUVHO\ DIIHFWKLVWRULFDO RU
DUFKDHRORJLFDOUHVRXUFHVDVGHILQHGLQ&(4$ *XLGHOLQHVRUGLVWXUEKXPDQUHPDLQV
LQWHUUHGRXWVLGHIRUPDOFHPHWHULHV7KHUHIRUHLPSDFWVWRFXOWXUDOUHVRXUFHVDUHH[S HFWHGWREHOHVV
WKDQVLJQLILFDQWDVDUHVXOWRIWKHSURSRVHGSURMHFWDVQRPDMRUFRQVWUXFWLRQDFWLYLWLHVDUHUHTXLUHG


&RQFOXVLRQ

%DVHGXSRQWKHVHFRQVLGHUDWLRQVQRVLJQLILFDQWDGYHUVHLPSDFWVWRFXOWXUDOUHVRXUFHVDUHH[SHFWHG
GXHWRLPSOHPHQWDWLRQRI3URSRVHG5XOH6LQFHQRSRWHQWLDOO\VLJQLILFDQWDGYHUVHFXOWXUDO
UHVRXUFHVZHUHLGHQWLILHGQRIXUWKHUHYDOXDWLRQRIFXOWXUDOUHVRXUFHVZLOOEHUHTXLUHGLQWKH(,5
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%D\$UHD$LU4XDOLW\0DQDJHPHQW'LVWULFW






9, (1(5*<:RXOGWKHSURMHFW

D  5HVXOW LQ SRWHQWLDOO\ VLJQLILFDQWHQYLURQPHQWDO
LPSDFW GXH WR ZDVWHIXO LQHIILFLHQW RU
XQQHFHVVDU\FRQVXPSWLRQRIHQHUJ\ UHVRXUFHV
GXULQJSURMHFWFRQVWUXFWLRQRURSHUDWLRQV"

E  &RQIOLFWZLWKRUREVWUXFWDVWDWHRUORFDOSODQIRU
UHQHZDEOHHQHUJ\RUHQHUJ\HIILFLHQF\"

&KDSWHU
3RWHQWLDOO\
6LJQLILFDQW
,PSDFW

/HVV7KDQ
6LJQLILFDQW
,PSDFW:LWK
0LWLJDWLRQ
,QFRUSRUDWHG

/HVV7KDQ
6LJQLILFDQW
,PSDFW

1R,PSDFW





















;







;






(QYLURQPHQWDO6HWWLQJ

3DFLILF*DVDQG(OHFWULF&RPSDQ\ 3* ( VXSSOLHVHOHFWULFLW\WRRYHUILYHPLOOLRQFXVWRPHUVLQ
FHQWUDODQGQRUWKHUQ&DOLIRUQLD 7KHFRXQWLHVZLWKLQWKH$LU'LVWULFW $ODPHGD&RQWUD&RVWD
0DULQ1DSD6DQ)UDQFLVFR6DQ0DWHR6DQWD&ODUD6RODQRDQG6RQRPD XVHGRYHU
JLJDZDWWKRXUV PLOOLRQV RINLORZDWWKRXUV LQ  5HVLGHQWLDOHOHFWULFLW\XVH DFFRXQWVIRU
DSSUR[LPDWHO\SHUFHQWRIWKHHOHFWULFDOXVHDQGQRQUHVLGHQWLDOXVHDFFRXQWVIRUDSSUR[LPDWHO\
SHUFHQW3* (¶VHOHFWULFLW\LVVXSSOLHGE\QDWXUDOJDVSRZHUSODQWVQXFOHDUJHQHUDWLRQODUJH
K\GURHOHFWULFIDFLOLWLHV DQG UHQHZDEOH VRXUFHV HJ ZLQG JHRWKHUPDO ELRPDVV DQG VPDOO
K\GURHOHFWULFSRZHU 

,QLQ&DOLIRUQLDDERXWSHUFHQWRIHOHFWULFLW\ZDVJHQHUDWHGE\QDWXUDOJDVSHUFHQWZDV
JHQHUDWHGE\UHQHZDEOHVSHUFHQWZDV JHQHUDWHGE\K \GURHOHFWULFIDFLOLWLHV SHUFHQWZDV
JHQHUDWHGE\QXFOHDUDQGSHUFHQWZDVJHQHUDWHGE\FRDO 

,QWKHFRXQWLHVZLWKLQWKH$LU'LVWULFWXVHGDSSUR[LPDWHO\PLOOLRQWKHUPVRIQDWXUDO
JDV6RODQR&RXQW\XVHGPLOOLRQWKHUPVRIQDWXUDOJDVZLWKQRQ UHVLGHQWLDOXVHDFFRXQWLQJ
IRUSHUFHQWRIWKHQDWXUDOJDVFRQVXPSWLRQDQGUHVLGHQWLDOXVHDFFRXQWLQJIRUSHUFHQWRIWKH
FRQVXPSWLRQ&RQWUD&RVWD&RXQW\XVHGDSSUR[LPDWHO\PLOOLRQWKHUPVRIQDWXUDOJDVZLWK
QRQUHVLGHQWLDOXVHDFFRXQWLQJIRUDSSUR[LPDWHO\ SHUFHQWRIQDWXUDO JDV FRQVXPSWLRQDQG
UHVLGHQWLDOXVHDFFRXQWLQJIRUDSSUR[LPDWHO\SHUFHQWRIQDWXUDOJDVFRQVXPSWLRQ






3

California Energy Commission, Electricity Consumption by
County.
https://ecdms.energy.ca.gov/elecbycounty.aspx
4
California Energy Commission, Total
System
Electric
Generation.
https://www.energy.ca.gov/almanac/electricity_data/total_system_power.html
5
California
Energy
Commission,
Gas
Consumption
by
County.
http://www.ecdms.energy.ca.gov/gasbycounty.aspx
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%D\$UHD$LU4XDOLW\0DQDJHPHQW'LVWULFW



&KDSWHU

6LJQLILFDQFH&ULWHULD

7KHLPSDFWVWRHQHUJ\ZLOOEHFRQVLGHUHGVLJQLILFDQWLIDQ\RIWKHIROORZLQJFULWHULDDUHPHW

x 7KHSURMHFWFRQIOLFWVZLWKDGRSWHGHQHUJ\FRQVHUYDWLRQSODQVRUVWDQGDUGV

x 7KHSURMHFWUHVXOWVLQVXEVWDQWLDOGHSOHWLRQRIH[LVWLQJHQHUJ\UHVRXUFHVXSSOLHV

x $QLQFUHDVHLQGHPDQGIRUXWLOLWLHVLPSDFWVWKHFXUUHQWFDSDFLWLHVRIWKHHOHFWULFDQGQDWXUDO
JDVXWLOLWLHV

x 7KHSURMHFWXVHVQRQUHQHZDEOHUHVRXUFHVLQDZDVWHIXODQGRULQHIILFLHQWPDQQHU


'LVFXVVLRQRI,PSDFWV

DDQGE /HVV7KDQ6LJQLILFDQW3URSRVHG5XOHLVH[SHFWHGWRUHVXOWLQWKHFRQVWUXFWLRQ
RIIODUHVDWK\GURJHQSODQWVWKDWVHUYHWZRUHILQHULHV:KLOHIODUHVFRPEXVWZDVWHJDVWKH\DOVR
UHTXLUHWKHXVHRIQDWXUDOJDVWRRSHUDWHWKHSLORWOLJKWVZKLFKNHHSVWKHIODUHVLQVWDQG E\VWDWHVR
WKH\DUHDYDLODEOHWRRSHUDWHZKHQQHHGHG7KHDPRXQWRIQDWXUDOJDVQHHGHGWRRSHUDWHWKHSLORW
OLJKWIRUWKHIODUHEXUQHUVLVQRWNQRZQDVWKHQHZIODUHV\VWHPVKDYHQRWEHHQGHVLJQHG%DVHG
RQDUHYLHZRIIXHOXVHUHSRUWHGWRWKH$LU'LVWULFWE\RWKHUVLPLODUIDFLOLWLHVWKHHVWLPDWHGLQFUHDVH
LQQDWXUDOJDVXVHIRUWKHSLORWOLJKWVIRUWZRIODUHVV\VWHPVLVH[SHFWHGWREHWRPLOOLRQ
VWDQGDUGFXELFIHHW VFI SHU\HDU WRPLOOLRQWKHUPV 7KHFXUUHQWXVHRIQDWXUDOJDVLQ
&RQWUD&RVWDDQG6RODQR&RXQWLHVLV DQHVWLPDWHGPLOOLRQWKHUPVSHU\HDU 7KHUHIRUH
3URSRVHG5XOHZRXOGUHVXOWLQDQLQFUHDVHLQQDWXUDOJDVXVHRIWRSHUFHQWLQFUHDVH
LQQDWXUDOJDVD VPDOOIUDFWLRQRIWKHQDWXUDOJDV FXUUHQWO\XVHG 3URSRVHG5XOH LV QRW
H[SHFWHGWRUHVXOWLQDVLJQLILFDQWLQFUHDVHLQHOHFWULFLW\

7KHQDWXUDOJDVXVHIRU3URSRVHG5XOHLVQRWH[SHFWHGWRXVHHQHUJ\LQDZDVWHIXOLQHIILFLHQW
RUXQQHFHVVDU\PDQQHUDVLWZRXOGEHXVHGWRFRQWUROWRWDORUJDQLFFRPSRXQGHPLVVLRQVLQFOXGLQJ
*+*HPLVVLRQV )XUWKHUWKHDGGLWLRQDOXVHRIQDWXUDOJDVLV QRWH[SHFWHGWRFRQIOLFWZLWKDQ
HQHUJ\FRQVHUYDWLRQRUUHQHZDEOHHQHUJ\SODQDQGWKHVWDWHZLOO FRQWLQXHWRPRYHWRZDUGWKH
LQFUHDVHGXVHRIUHQHZDEOHHQHUJ\VRXUFHVUHGXFLQJ*+*HPLVVLRQVVWDWHZLGH )RUH[DPSOH
&DOLIRUQLDKDVDGRSWHGWKH³5HQHZDEOH3RUWIROLR6WDQGDUG´IRUHOHFWULFSRZHUZKLFKUHTXLUHVWKDW
DWOHDVWSHUFHQWRIWKHVWDWH¶VHOHFWULFSRZHUFRPHIURPUHQHZDEOHVRXUFHVE\DQGDWOHDVW
SHUFHQWPXVWFRPHIURPUHQHZDEOHVE\3URSRVHG5XOH ZRXOGQRWEHH[SHFWHGWR
LQWHUIHUHRULPSDFWFRPSOLDQFHZLWKWKHVHVWDWHUHTXLUHPHQWV


&RQFOXVLRQ

%DVHGXSRQWKHVH FRQVLGHUDWLRQVQRVLJQLILFDQWDGYHUVHHQHUJ\ LPSDFWVDUH H[SHFWHGGXHWR
LPSOHPHQWDWLRQRI3URSRVHG5XOH6LQFHQRSRWHQWLDOO\VLJQLILFDQWDGYHUVHHQHUJ\UHVRXUFHV
ZHUHLGHQWLILHGQRIXUWKHUHYDOXDWLRQRIHQHUJ\LPSDFWVZLOOEHUHTXLUHGLQWKH(,5
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&KDSWHU
3RWHQWLDOO\
6LJQLILFDQW
,PSDFW

/HVV7KDQ
6LJQLILFDQW
,PSDFW

1R,PSDFW


9,, *(2/2*<62,/6:RXOGWKHSURMHFW


/HVV7KDQ
6LJQLILFDQW
,PSDFW:LWK
0LWLJDWLRQ
,QFRUSRUDWHG

















D











'LUHFWO\ RU LQGLUHFWO\ FDXVH SRWHQWLDO VXEVWDQWLDO
DGYHUVH HIIHFWVLQFOXGLQJWKHULVNRIORVVLQMXU\RU
GHDWK LQYROYLQJ

L  5XSWXUH RI D NQRZQ HDUWKTXDNH IDXOW DV
GHOLQHDWHG RQ WKH PRVW UHFHQW $OTXLVW3ULROR
(DUWKTXDNH )DXOW =RQLQJ 0DS LVVXHG E\ WKH
6WDWH *HRORJLVW IRUWKH DUHD RU EDVHG RQ RWKHU
VXEVWDQWLDO HYLGHQFH RI D NQRZQ IDXOW"  5HIHU
WR 'LYLVLRQ RI 0LQHV DQG *HRORJ\ 6SHFLDO
3XEOLFDWLRQ 

LL  6WURQJVHLVPLF JURXQGVKDNLQJ"

LLL 6HLVPLFUHODWHG JURXQG IDLOXUH LQFOXGLQJ
OLTXHIDFWLRQ"

LY  /DQGVOLGHV"

E  5HVXOW LQ VXEVWDQWLDO VRLO HURVLRQ RU WKH ORVV RI
WRSVRLO"

F  %HORFDWHGRQDJHRORJLFXQLWRUVRLOWKDWLVXQVWDEOH
RU WKDW ZRXOG EHFRPH XQVWDEOH DV D UHVXOW RI WKH
SURMHFW DQG SRWHQWLDOO\ UHVXOW LQ RQVLWH RU RIIVLWH
ODQGVOLGH
ODWHUDO
VSUHDGLQJ
VXEVLGHQFH 
OLTXHIDFWLRQ RUFROODSVH"

G  %H ORFDWHG RQ H[SDQVLYH VRLO DV GHILQHG LQ 7DEOH
% RI WKH &DOLIRUQLD %XLOGLQJ &RGH FUHDWLQJ
VXEVWDQWLDO GLUHFW RU LQGLUHFW ULVNV WR OLIH RU
SURSHUW\"

H  +DYH VRLOV LQFDSDEOH RIDGHTXDWHO\ VXSSRUWLQJ WKH
XVH RI VHSWLF WDQNV RU DOWHUQDWLYH ZDVWHZDWHU
GLVSRVDO V\VWHPV LQ DUHDV ZKHUH VHZHUV DUH QRW
DYDLODEOH IRUWKHGLVSRVDO RIZDVWHZDWHU"

I  'LUHFWO\ RU LQGLUHFWO\ GHVWUR\ D XQLTXH
SDOHRQWRORJLFDO UHVRXUFH RUVLWH RUXQLTXH JHRORJLF
IHDWXUH





;







;







;







;







;







;







;









;





;
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&KDSWHU

(QYLURQPHQWDO6HWWLQJ

0RVWRIWKH%D\$UHDLVORFDWHGZLWKLQWKHQDWXUDOUHJLRQRI&DOLIRUQLDNQRZQDVWKH&RDVW5DQJHV
JHRPRUSKLFSURYLQFH 7KH &RDVW 5DQJH H[WHQGVDERXW PLOHV IURP 2UHJRQ VRXWK LQWR
6RXWKHUQ&DOLIRUQLDDQGLVFKDUDFWHUL]HGE\DVHULHVRIQRUWKZHVWWUHQG LQJULGJHVDQGYDOOH\VWKDW
URXJKO\SDUDOOHOWKH6DQ$QGUHDVIDXOW]RQH0XFKRIWKH&RDVW5DQJHSURYLQFHLVFRPSRVHGRI
PDULQHVHGLPHQWDU\DQGYROFDQLFURFNVORFDWHGHDVWRIWKH6DQ$QGUHDV)DXOW7KHUHJLRQZHVWRI
WKH6DQ$QGUHDV)DXOWLVXQGHUODLQE\DPDVVRIEDVHPHQWURFNWKDWLVFRPSRVHGRIPDLQO\PDULQH
VDQGVWRQHDQGYDULRXVPHWDPRUSKLFURFNV $%$*   8QFRQVROLGDWHGDOOXYLDOGHSRVLWV
DUWLILFLDOILOODQGHVWXDULQHGHSRVLWV LQFOXGLQJ%D\0XG XQGHUOLHWKHORZO\LQJUHJLRQDORQJWKH
PDUJLQVRIWKH&DUTXLQH]6WUDLJKWDQG6XLVXQ%D\

7KH6DQ)UDQFLVFR%D\$UHDLVDVHLVPLFDOO\DFWLYHUHJLRQWKDWOLHVDORQJWKH6DQ$QGUHDV)DXOW
ZKLFKIRUPVWKHERXQGDU\EHWZHHQWKH3DFLILFDQG1RUWK$PHULFDQWHFWRQLFSODWHV0RYHPHQW
EHWZHHQWKHSODWHVKDVFUHDWHGVHYHUDORWKHUDFWLYHIDXOWVSDUDOOHOWRWKH6DQ$QGUHDVLQFOXGLQJWKH
+D\ZDUG&RQFRUG*UHHQ9DOOH\*UHHQYLOOH5RGJHUV &UHHNDQG 6DQ *UHJRULR )DXOWV  7KH
H[LVWLQJUHILQHULHVDUHORFDWHGQHDUWKH&RQFRUG*UHHQ9DOOH\)DXOWWKH:HVW1DSDDQG5RGJHUV
&UHHN)DXOWV WKH +D\ZDUG)DXOW DQG WKH &DODYHUDV)DXOW WR WKH VRXWK &6/&   7KH
&RQFRUG*UHHQ9DOOH\IDXOWLVWKHFORVHVWIDXOWWRUHILQHULHVLQ%HQLFLDDQG0DUWLQH]DQGHVWLPDWHG
WRJHQHUDWHDPDJQLWXGHHDUWKTXDNH $%$* $PDMRUVHLVPLFHYHQWRQDQ\RIWKHVH
DFWLYH IDXOWV FRXOG FDXVH VLJQLILFDQW JURXQG VKDNLQJ DQG SRWHQWLDO VXUIDFH IDXOW UXSWXUH
(DUWKTXDNHJURXQGVKDNLQJPD\KDYHVHFRQGDU\HIIHFWVRQFHUWDLQIRXQGDWLRQPDWHULDOVLQFOXGLQJ
OLTXHIDFWLRQVHLVPLFDOO\LQGXFHGVHWWOHPHQWDQGODWHUDOVSUHDGLQJ

,PSRUWDQWYHUWHEUDWHDQGLQYHUWHEUDWHIRVVLOVDQGXQLTXHJHRORJLFXQLWVKDYHEHHQGRFXPHQWHG
WKURXJKRXW&DOLIRUQLD7KHIRVVLO\LHOGLQJSRWHQWLDORIDSDUWLFXODUDUHDLVKLJKO\GHSHQGHQWRQWKH
JHRORJLFDJHDQGRULJLQRIWKHXQGHUO\LQJURFNV3OHLVWRFHQHRUROGHU ROGHUWKDQ\HDUV 
FRQWLQHQWDOVHGLPHQWDU\GHSRVLWVDUHFRQVLGHUHGWRKDYHDKLJK SDOHRQWRORJLFDOSRWHQWLDOZKLOH
+RORFHQHDJHGHSRVLWV OHVV WKDQ \HDU ROG  DUH JHQHUDOO\ FRQVLGHUHGWR KDYH D ORZ
SDOHRQWRORJLFDOSRWHQWLDOEHFDXVHWKH\DUH JHRORJLFDOO\ LPPDWXUHDQGDUH XQOLNHO\WR FRQWDLQ
IRVVLOL]HGUHPDLQVRIRUJDQLVPV 0HWDPRUSKLFDQGLJQHRXVURFNVKDYHDORZ SDOHRQWRORJLFDO
SRWHQWLDOHLWKHUEHFDXVHWKH\IRUPHGEHQHDWKWKHVXUIDFHRIWKHHDUWK VXFK DVJUDQLWH RUEHFDXVH
WKH\KDYHEHHQDOWHUHGXQGHUKHDWDQGKLJKSUHVVXUHV $%$* 


6LJQLILFDQFH&ULWHULD

7KHSURSRVHGSURMHFWLPSDFWVRQWKHJHRORJLFDOHQYLURQPHQWZLOOEHFRQVLGHUHGVLJQLILFDQWLI
x 7RSRJUDSKLFDOWHUDWLRQVZRXOGUHVXOW LQ VLJQLILFDQWFKDQJHVGLVUXSWLRQVGLVSODFHPHQW
H[FDYDWLRQFRPSDFWLRQRURYHUFRYHULQJRIODUJHDPRXQWVRIVRLO
x 8QLTXHJHRORJLFDOUHVRXUFHV SDOHRQWRORJLFDOUHVRXUFHVRUXQLTXHRXWFURSV DUHSUHVHQWWKDW
FRXOGEHGLVWXUEHGE\WKHFRQVWUXFWLRQRIWKHSURSRVHGSURMHFW
x ([SRVXUHRISHRSOHRUVWUXFWXUHVWRPDMRUJHRORJLFKD]DUGVVXFKDVHDUWKTXDNHVXUIDFH
UXSWXUHJURXQGVKDNLQJOLTXHIDFWLRQRUODQGVOLGHV
,QLWLDO6WXG\
'UDIW5XOH
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x 6HFRQGDU\VHLVPLF HIIHFWVFRXOG RFFXU ZKLFK FRXOG GDPDJH IDFLOLW\ VWUXFWXUHV HJ
OLTXHIDFWLRQ
x 2WKHUJHRORJLFDOKD]DUGVH[LVWZKLFKFRXOGDGYHUVHO\DIIHFWWKHIDFLOLW\HJODQGVOLGHV
PXGVOLGHV


'LVFXVVLRQRI,PSDFWV

DFDQGG /HVV7KDQ6LJQLILFDQW3URSRVHG5XOHLVGHVLJQHGWRPLQLPL]HWRWDORUJDQLF
HPLVVLRQVIURPK\GURJHQSODQWV0RGLILFDWLRQVPD\EHUHTXLUHGWRLQVWDOODLUSROOXWLRQFRQWURO
HTXLSPHQWHJIODUHV\VWHPV&RQVWUXFWLRQDFWLYLWLHVDVVRFLDWHGZLWKLQVWDOODWLR QRIDLUSROOXWLRQ
FRQWUROHTXLSPHQWZRXOGRFFXULQH[LVWLQJKHDY\LQGXVWULDODUHDVWKDWKDYHDOUHDG\EHHQJUDGHG
DQGGHYHORSHGDQGDUHQRWH[SHFWHGWRKDYHDQ\LPSDFWVRQJHRORJ\DQGVRLOV

1HZFRQVWUXFWLRQUHTXLUHVFRPSOLDQFHZLWKWKH&DOLIRUQLD%XLOGLQJ&RGH7KH&DOLIRUQLD%XLOGLQJ
&RGHLVFRQVLGHUHGWREHDVWDQGDUGVDIHJXDUGDJDLQVWPDMRUVWUXFWXUDOIDLOXUHVDQGORVVRIOLIH7KH
JRDORIWKHFRGHLVWRSURYLGHVWUXFWXUHVWKDWZLOO  UHVLVWPLQRUHDUWKTXDNHVZLWKRXWGDPDJH
 UHVLVWPRGHUDWHHDUWKTXDNHVZLWKRXWVWUXFWXUDOGDPDJHEXWZLWKVRPHQRQVWUXFWXUDOGDPDJH
DQG   UHVLVWPDMRUHDUWKTXDNHVZLWKRXWFROODSVHEXWZLWK VRPHVWUXFWXUDODQGQRQ VWUXFWXUDO
GDPDJH7KH&DOLIRUQLD%XLOGLQJ&RGHEDVLVVHLVPLFGHVLJQRQPLQLPXPODWHUDOVHLVPLFIRUFHV
³JURXQGVKDNLQJ´  7KH&DOLIRUQLD%XLOGLQJ&RGHUHTXLUHPHQWVRSHUDWHRQWKHSULQFLSOHWKDW
SURYLGLQJDSSURSULDWHIRXQGDWLRQVDPRQJRWKHUDVSHFWVKHOSVWRSURWHFWEXLOGLQJVIURPIDLOXUH
GXULQJHDUWKTXDNHV 7KHEDVLFIRUPXODVXVHGIRUWKH&DOLI RUQLD%XLOGLQJ&RGHVHLVPLFGHVLJQ
UHTXLUHGHWHUPLQDWLRQRIWKHVHLVPLF]RQHDQGVLWH FRHIILFLHQWZKLFKUHSUHVHQWWKHIRXQGDWLRQ
FRQGLWLRQVDWWKHVLWH&RPSOLDQFHZLWKWKH&DOLIRUQLD%XLOGLQJ&RGHZRXOGPLQLPL]HWKHLPSDFWV
DVVRFLDWHGZLWKH[LVWLQJJHRORJLFDOKD]DUGV

E /HVV7KDQ6LJQLILFDQW&RQVWUXFWLRQDVVRFLDWHGZLWK3URSRVHG5XOHZRXOGLQFOXGH
QHZIODUHV\VWHPVDWH[LVWLQJK\GURJHQSODQWV $OOFRQVWUXFWLRQDFWLYLWLHVZRXOGWDNHSODFHDW
DOUHDG\H[LVWLQJKHDY\LQGXVWULDOIDFLOLWLHVWKDWKDYHEHHQSUHYLRXVO\JUDGHG7KXVSURSRVHG5XOH
LV QRWH[SHFWHGWRUHVXOWLQ VXEVWDQWLDOVRLOHURVLRQRUWKHORVVRIWRSVRLODV FRQVWUXFWLRQ
DFWLYLWLHVDUHH[SHFWHGWREHOLPLWHGWRH[LVWLQJLQGXVWULDODUHDVWKDWKDYHEHHQSUHYLRXVO\JUDGHG
DQGGHYHORSHG

 H  1R ,PSDFW  6HSWLF WDQNVRU RWKHU VLPLODU DOWHUQDWLYHZDVWHZDWHU GLVSRVDOV\VWHPV DUH
W\SLFDOO\DVVRFLDWHGZLWKVPDOOUHVLGHQWLDOSURMHFWVLQUHPRWHDUHDV3URSRVHG5XOH ZRXOG
DIIHFWH[LVWLQJK\GURJHQSODQWVWKDWKDYHH[LVWLQJZDVWHZDWHUWUHDWPHQWV\VWHPVRUFRQQHFWHGWR
DSSURSULDWHZDVWHZDWHUIDFLOLWLHV)ODUHV\VWHPVGRQRWJHQHUDWHZDVWHZDWHUDQGZRXOGQRWUHO\RQ
VHSWLFWDQNVRUVLPLODUDOWHUQDWLYHZDVWHZDWHUGLVSRVDOV\VWHPV%DVHGRQWKHVHFRQVLGHUDWLRQV
VHSWLF WDQNVRU RWKHUDOWHUQDWLYHZDVWHZDWHU GLVSRVDOV\VWHPVZRXOGQRW EH LPSDFWHGE\ WKH
3URSRVHG5XOH

I /HVV7KDQ6LJQLILFDQW&RQVWUXFWLRQDFWLYLWLHVDVVRFLDWHGZLWKWKH5XOHZRXOGRFFXUDW
H[LVWLQJK\GURJHQSODQWVWKDWDUHORFDWHGLQLQGXVWULDODUHDV7KHVHDUHDVKDYHDOUHDG\EHHQJUDGHG
DQGGHYHORSHGDQGQRVXEVWDQWLDOJUDGLQJLVH[SHFWHGWREHUHTXLUHGWRLPSOHPHQW5XOH 
7KXV3URSRVHG5XOHZRXOGQRWEHH[SHFWHGWRDGYHUVHO\DIIHFWSDOHRQWRORJLFDOUHVRXUFHV
,QLWLDO6WXG\
'UDIW5XOH
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&KDSWHU

7KHUHIRUHQRVLJQLILFDQWLPSDFWVWRSDOHRQWRORJLFDOUHVRXUFHVDUHDQWLFLSDWHGWRRFFXUDVDUHVXOW
RIWKHSURSRVHGSURMHFWDVQRPDMRUFRQVWUXFWLRQDFWLYLWLHVDUHH[SHFWHGWREHUHTXLUHG


&RQFOXVLRQ

%DVHGXSRQWKHVHFRQVLGHUDWLRQVQRVLJQLILFDQWDGYHUVHLPSDFWVWRJHRORJ\DQGVRLOVDUHH[SHFWHG
GXHWRLPSOHPHQWDWLRQRI3URSRVHG5XOH6LQFHQRSRWHQWLDOO\VLJQLILFDQWDGYHUVHLPSDFWV
WRJHRORJ\DQGVRLOVZHUHLGHQWLILHGQRIXUWKHUHYDOXDWLRQRIJHRORJ\DQGVRLOVZLOOEHUHTXLUHGLQ
WKH(,5



,QLWLDO6WXG\
'UDIW5XOH





A-48



-XQH


Page 849 of 969

Appendix A

%D\$UHD$LU4XDOLW\0DQDJHPHQW'LVWULFW



&KDSWHU





3RWHQWLDOO\
6LJQLILFDQW
,PSDFW

/HVV7KDQ
6LJQLILFDQW
,PSDFW:LWK
0LWLJDWLRQ
,QFRUSRUDWHG

/HVV7KDQ
6LJQLILFDQW
,PSDFW

1R,PSDFW



















9,,,*5((1+286( *$6 (0,66,216  :RXOG
WKHSURMHFW

D  *HQHUDWH JUHHQKRXVH JDV HPLVVLRQV HLWKHU
GLUHFWO\RULQGLUHFWO\WKDWPD\KDYHDVLJQLILFDQW
LPSDFWRQWKHHQYLURQPHQW"

E  &RQIOLFW ZLWK DQ DSSOLFDEOH SODQ SROLF\ RU
UHJXODWLRQDGRSWHGIRUWKHSXUSRVHRIUHGXFLQJ
WKHHPLVVLRQVRIJUHHQKRXVHJDVHV"


;











;







(QYLURQPHQWDO6HWWLQJ

*OREDOFOLPDWHFKDQJHUHIHUVWRFKDQJHVLQDYHUDJHFOLPDWLFFRQGLWLRQVRQWKHHDUWKDVDZKROH
LQFOXGLQJWHPSHUDWXUHZLQGSDWWHUQVSUHFLSLWDWLRQDQGVWRUPV*OREDOFOLPDWHFKDQJHLVFDXVHG
SULPDULO\E\DQLQFUHDVHLQOHYHOVRIJUHHQKRXVHJDVHV *+*V LQWKHDWPRVSKHUH 7KHPDMRU
JUHHQKRXVHJDVHVDUHWKHVRFDOOHG³.\RWR6L[´JDVHV ±FDUERQGLR[LGH &2  PHWKDQH &+ 
QLWURXVR[LGH 12 VXOIXUKH[DIOXRULGH 6) K\GURIOXRURFDUERQV +)&V DQGSHUIOXRURFDUERQV
3)&V ±DVZHOODVEODFNFDUERQ 7KHVHJUHHQKRXVHJDVHVDEVRUEORQJZDYHUDGLDQWHQHUJ\ KHDW 
UHIOHFWHGE\WKHHDUWKZKLFKZDUPVWKHDWPRVSKHUHLQDSKHQRPHQRQNQRZQDVWKH³JUHHQKRXVH
HIIHFW´7KHSRWHQWLDOHIIHFWVRIJOREDOFOLPDWHFKDQJHLQFOXGHULVLQJVXUIDFHWHPSHUDWXUHVORVVLQ
VQRZSDFNVHDOHYHOULVHRFHDQDFLGLILFDWLRQPRUHH[WUHPHKHDWGD\VSHU\HDUDQGPRUHGURXJKW
\HDUV

,QFUHDVHVLQWKHFRPEXVWLRQRIIRVVLOIXHOV HJJDVROLQHGLHVHOFRDOHWF VLQFHWKHEHJLQQLQJRI
WKHLQGXVWULDOUHYROXWLRQKDYHUHVXOWHGLQDVLJQLILFDQWLQFUHDVHLQDWPRVSKHULFOHYHOVRI*+*V
&2OHYHOVKDYHLQFUHDVHGIURPORQJWHUPKLVWRULFDOOHYHOVRIDURXQGSSPEHIRUHWKHPLGWK
FHQWXU\WRRYHUSSPWRGD\7KLVLQFUHDVHLQ*+*VKDVDOUHDG\FDXVHGQRWLFHDEOHFKDQJHVLQ
WKHFOLPDWH7KHDYHUDJHJOREDOWHPSHUDWXUHKDVULVHQE\DSSUR[LPDWHO\) & RYHUWKH
SDVWRQHKXQGUHG\HDUVDQGRIWKHKRWWHVW\HDUVLQUHFRUGHGKLVWRU\KDYHRFFXUUHGVLQFH
DFFRUGLQJWRWKH1DWLRQDO2FHDQLFDQG$WPRVSKHULF$GPLQLVWUDWLRQ

7KH%D\$UHD¶VFRQWULEXWLRQWRWKHJOREDOWRWDOLVDSSUR[LPDWHO\PLOOLRQWRQVSHU\HDURI*+*
HPLVVLRQV PHDVXUHGDVFDUERQGLR[LGHHTXLYDOHQWHPLVVLRQVRU&2 H 7UDQVSRUWDWLRQVRXUFHV

6

Technically, black carbon is not a gas but is made up of solid particulates or aerosols. It is included in the discussion
of greenhouse gas emissions because, like true greenhouse gases, it is an important contributor to global climate
change.
,QLWLDO6WXG\
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JHQHUDWH DSSUR[LPDWHO\ SHUFHQWRIWKH WRWDO ZLWK WKH UHPDLQLQJ SHUFHQWFRPLQJ IURP
VWDWLRQDU\VRXUFHVDQGDUHDVRXUFHV %$$40'E 


6LJQLILFDQFH&ULWHULD


7KH$LU'LVWULFW¶V0D\&(4$$LU4XDOLW\*XLGHOLQHV %$$40'D LQGLFDWHWKDWD
SURMHFWOHYHOVLJQLILFDQFHWKUHVKROGIRUHPLVVLRQVLVDSSURSULDWH7KHSURMHFWOHYHO*+*WKUHVKROG
IRUVWDWLRQDU\VRXUFHSURMHFWVLVPHWULFWRQVRIFDUERQGLR[LGHHTXLYDOHQW &2 H HPLVVLRQV
XQGHUWKH$LU'LVWULFWGUDIW&(4$*XLGHOLQHV7KLVWKUHVKROGLVH[SHFWHGWRFDSWXUHDSSUR[LPDWHO\
SHUFHQWRIDOO*+*HPLVVLRQVIURPQHZSHUPLWDSSOLFDWLRQVIURPVWDWLRQDU\VRXUFHVZLWKLQWKH
MXULVGLFWLRQRIWKH$LU'LVWULFW7KHWKUHVKROGOHYHOZDVFDOFXODWHGDVDQDYHUDJHRIWKHFRPELQHG
&2HPLVVLRQVIURPDOOVWDWLRQDU\VRXUFHSHUPLWDSSOLFDWLRQVVXEPLWWHGWRWKH$LU'LVWULFWGXULQJ
WKHWKUHH\HDUDQDO\VLVSHULRG %$$40'D 7KHSURMHFWOHYHO*+*VLJQLILFDQFHWKUHVKROGV
RI07 &2HT ZLOO EHXVHGWR HYDOXDWHWKHFXPXODWLYH*+* LPSDFWVDVVRFLDWHGZLWK
SURSRVHG5XOH


'LVFXVVLRQRI,PSDFWV

D 3RWHQWLDOO\6LJQLILFDQW7KHDQDO\VLVRI*+*HPLVVLRQVLVDGLIIHUHQWDQDO\VLVWKDQIRU
FULWHULDSROOXWDQWVIRUWKH IROORZLQJUHDVRQV )RUFULWHULD SROOXWDQWVLJQLILFDQFHWKUHVKROGVDUH
EDVHG RQ GDLO\ HPLVVLRQV EHFDXVHDWWDLQPHQW RU QRQ DWWDLQPHQWLV W\SLFDOO\ EDVHGRQ GDLO\
H[FHHGDQFHVRIDSSOLFDEOHDPELHQWDLU TXDOLW\VWDQGDUGV )XUWKHUVHYHUDODPELHQWDLU TXDOLW\ 
VWDQGDUGVDUHEDVHGRQUHODWLYHO\VKRUWWHUPH[SRVXUHHIIHFWVWRKXPDQKHDOWKHJRQHKRXUDQG
HLJKWKRXU8VLQJWKHKDOIOLIHRI&2\HDUVIRUH[DPSOHWKHHIIHFWVRI*+*VDUHORQJHU
WHUPDIIHFWLQJWKHJOREDOFOLPDWHRYHUDUHODWLYHO\ORQJWLPHIUDPH*+*VGRQRWKDYHKXPDQ
KHDOWKHIIHFWVOLNHFULWHULDSROOXWDQWV 5DWKHULWLV WKHLQFUHDVHGDFFXPXODWLRQRI*+*VLQWKH
DWPRVSKHUHWKDWPD\UHVXOWLQJOREDOFOLPDWHFKDQJH'XHWRWKHFRPSOH[LW\RIFRQGLWLRQVDQG
LQWHUDFWLRQVDIIHFWLQJJOREDOFOLPDWHFKDQJHLWLVQRWSRVVLEOHWRSUHGLFWWKHVSHFLILFLPSDFWLIDQ\
DWWULEXWDEOHWR*+*HPLVVLRQVDVVRFLDWHGZLWKDVLQJOHSURMHFW)XUWKHUPRUHWKH*+*HPLVVLRQV
DVVRFLDWHGZLWKWKHSURSRVHGUXOHZRXOGEHVPDOOUHODWLYHWRWRWDOJOREDORUHYHQVWDWH ZLGH*+*
HPLVVLRQV 7KXVWKH VLJQLILFDQFHRISRWHQWLDO LPSDFWV IURP *+* HPLVVLRQV UHODWHG WR WKH
SURSRVHGSURMHFWKDVEHHQDQDO\]HGIRUORQJWHUPRSHUDWLRQVRQDFXPXODWLYHEDVLVDVGLVFXVVHG
EHORZ

7KH RYHUDOOREMHFWLYHRI3URSRVHG5XOHLV WR UHGXFHWRWDO RUJDQLFFRPSRXQGHPLVVLRQV
LQFOXGLQJPHWKDQH *+* HPLVVLRQVIURPK\GURJHQSODQWV7KH3URSRVHG5XOH ZLOOUHGXFH
HPLVVLRQV E\ UHTXLULQJ K\GURJHQSODQWV WR FRQWURO WRWDO RUJDQLF FRPSRXQG ZKLFK LQFOXGHV
PHWKDQH HPLVVLRQVWRVSHFLILFOHYHOVZKLFKLVH[SHFWHGWRUHVXOWLQWKHFRQVWUXFWLRQDQGRSHUDWLRQ
RIIODUHV\VWHPVDWK\GURJHQSODQWVWKDWVHUYHWKH9DOHUR%HQLFLDDQG3%) 0DUWLQH]UHILQHULHV
2YHUDOO3URSRVHG5XOHLVH[SHFWHGWRUHVXOWLQDVLJQLILFDQWGHFUHDVHLQ*+*HPLVVLRQVGXH
WRWKHFRQWURORIPHWKDQHHPLVVLRQVIURPK\GURJHQSODQWYHQWVKRZHYHUIODUHVFDQDOVRJHQHUDWH
*+*HPLVVLRQVIURPWKHFRPEXVWLRQRIIXHO HJQDWXUDOJDV 7KH*+*HPLVVLRQVIURPWKHVH
QHZVRXUFHVDVZHOO DV WKHGHFUHDVHLQ *+*HPLVVLRQVIURPWKHFR QWURORIHPLVVLRQVIURP
K\GURJHQSODQWVYHQWVZLOO QHHGWR EHHYDOXDWHG7KHUHIRUH*+*HPLVVLRQVDVVRFLDWHGZLWK
3URSRVHG5XOHZLOOEHHYDOXDWHGLQWKH(,5
,QLWLDO6WXG\
'UDIW5XOH
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&KDSWHU


E /HVV7KDQ 6LJQLILFDQW3URSRVHG5XOHZLOOQRWFRQIOLFWZLWKDQ\SODQVSROLFLHVRU
UHJXODWLRQVDGGUHVVLQJFOLPDWHFKDQJH&DOLIRUQLDKDVFRPPLWWHGWRUHGXFLQJLWV*+*HPLVVLRQV
WROHYHOVE\WRSHUFHQWEHORZOHYHOVE\DQGWRSHUFHQWEHORZ
OHYHOVE\WKURXJKDQXPEHURIOHJLVODWLYHDQGUHJXODWRU\UHTXLUHPHQWVSODQVDQGSROLFLHV
7KLV FRPPLWPHQWLV HQVKULQHGLQ$%  WKH*OREDO:DUPLQJ 6ROXWLRQV$FW RIZKLFK
DGRSWHGWKHWDUJHWLQ¶V6% 3DYOH\ ZKLFKDGRSWHGWKHWDUJHWDQGLQ([HFXWLYH
2UGHU6ZKLFKDGRSWHGWKHWDUJHW

7RDFKLHYHWKHVHHPLVVLRQUHGXFWLRQJRDOV&DOLIRUQLDKDVDGRSWHGUHJXODWRU\PHDVXUHVDLPHGDW
UHGXFLQJ*+* HPLVVLRQVIURPPRELOHVRXUFHV7KHVH PHDVXUHVLQFOXGHVWDQGDUGVIRUPRWRU
YHKLFOHHPLVVLRQVVRPHWLPHVFDOOHGWKH 3DYOH\UHJXODWLRQVDQGWKHVWDWH¶V /RZ&DUERQ)XHO
6WDQGDUGZKLFKVHW OLPLWV RQ WKHFDUERQLQWHQVLW\RIWUDQVSRUWDWLRQIXHOV&DOLIRUQLDKDVDOVR
DGRSWHG6%WKH6XVWDLQDEOH&RPPXQLWLHVDQG&OLPDWH3URWHFWLRQ $FWRIZKLFKUHTXLUHV
UHJLRQDO WUDQVSRUWDWLRQDQG ODQG XVH SODQQLQJ DJHQFLHV WR GHYHORSFRRUGLQDWHGSODQVFDOOHG
³6XVWDLQDEOH&RPPXQLWLHV6WUDWHJLHV´WRUHGXFH*+*HPLVVLRQVIURPWKHWUDQVSRUWDWLRQVHFWRU
E\ SURPRWLQJ GHQVHU GHYHORSPHQW DQG DOWHUQDWLYHV WR GULYLQJ  7KH FXUUHQW 6XVWDLQDEOH
&RPPXQLWLHV6WUDWHJ\ IRUWKH %D\ $UHD LV Plan Bay Area 2040ZKLFKZDV DGRSWHGE\ WKH
0HWURSROLWDQ7UDQVSRUWDWLRQ&RPPLVVLRQDQGWKH$VVRFLDWLRQRI%D\$UHD*RYHUQPHQWVLQ-XO\
RI $%$* 

7KH$LU'LVWULFW¶V&OHDQ$LU3ODQ Spare the Air, Cool the ClimateRXWOLQHVDVWUDWHJ\IRU
DFKLHYLQJWKH%D\$UHD¶VFOHDQDLUJRDOVE\UHGXFLQJHPLVVLRQVRIR]RQHSUHFXUVRUVSDUWLFXODWH
PDWWHU7$&VDQGRWKHUSROOXWDQWVLQWKHUHJLRQ7KH3URSRVHG5XOH ZRXOGVXSSRUWWKH$LU
'LVWULFW¶VREMHFWLYHVRIUHGXFLQJ*+*HPLVVLRQVDQGUHODWHGFOLPDWHFKDQJHLPSDFWV

&RQWUD&RVWD&RXQW\DGRSWHGD&OLPDWH$FWLRQ3ODQRQ'HFHPEHU &&& ZKLFK
SUHVHQWVD*+*WDUJHWFRQVLVWHQWZLWK$%DQGWKH$%6FRSLQJ3ODQRIUHGXFLQJFRPPXQLW\
ZLGHHPLVVLRQVEHORZOHYHOVE\6RODQR&RXQW\KDVDOVRDGRSWHGD&OLPDWH$FWLRQ
3ODQZKLFKSUHVHQWVD*+*WDUJHW RIEHORZEDVHOLQHHPLVVLRQVE\ &RXQW\RI
6RODQR 

$VGLVFXVVHGDERYHDSSOLFDEOHSODQVSROLFLHVDQGUHJXODWLRQVDUHDLPHGDWOLPLWLQJJOREDOFOLPDWH
FKDQJHDQGDWUHGXFLQJUHJLRQDODQGVWDWHZLGHHPLVVLRQVWRSHUFHQWEHORZOHYHOVE\
LQRUGHUWRDFKLHYHWKDWJRDO3URSRVHG5XOHZLOOQRWFRQIOLFWZLWKWKH%D\$UHD¶VSURJUHVV
WRZDUGVDFKLHYLQJWKDWHPLVVLRQUHGXFWLRQWDUJHW,QIDFWLWZRXOGLPSOHPHQWSRUWLRQVRIWKH
&OHDQ$LU3ODQWKDWDUHDLPHGDWUHGXFLQJ*+*HPLVVLRQV7KHUHIRUH3URSRVHG5XOHZRXOG
QRWFRQIOLFWZLWKDQ\UHJXODWRU\HIIRUWVWRDFKLHYHWKHVWDWHDQGUHJLRQDO*+*HPLVVLRQUHGXFWLRQ
JRDOVXQGHU&$5%¶V6FRSLQJ3ODQWKH'LVWULFW¶V&OHDQ$LU3ODQPlan Bay Area 2040RU
DQ\RWKHUORFDOFOLPDWHDFWLRQSODQ


&RQFOXVLRQ

%DVHGRQWKHDERYHFRQVLGHUDWLRQVRSHUDWLRQRIQHZIODUHV\VWHPVZLOOFRQWUROPHWKDQHHPLVVLRQV
IURPK\GURJHQSODQWVEXWPD\UHVXOWLQDGGLWLRQDO*+*HPLVVLRQVIURPFRPEXVWLRQWKHUHIRUH
*+*HPLVVLRQVZLOOEHHYDOXDWHGLQWKH(,51RVLJQLILFDQWDGYHUVHLPSDFWVWRWKHDSSOLFDEOH
,QLWLDO6WXG\
'UDIW5XOH
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DWWDLQPHQWSODQSROLFLHVRUUHJXODWLRQVWKDWDSSO\WR*+*HPLVVLRQUHGXFWLRQVDUHH[SHFWHGVRWKLV
LVVXHZLOOQRWEHIXUWKHUHYDOXDWHGLQWKH(,5





,QLWLDO6WXG\
'UDIW5XOH
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3RWHQWLDOO\
6LJQLILFDQW
,PSDFW

/HVV7KDQ
6LJQLILFDQW
,PSDFW:LWK
0LWLJDWLRQ
,QFRUSRUDWHG

/HVV7KDQ
6LJQLILFDQW
,PSDFW

1R,PSDFW











,; +$=$5'6 +$=$5'2860$7(5,$/6
:RXOGWKHSURMHFW

D  &UHDWHDVLJQLILFDQWKD]DUGWRWKHSXEOLFRUWKH
HQYLURQPHQWWKURXJKWKHURXWLQHWUDQVSRUWXVH
RUGLVSRVDORIKD]DUGRXVPDWHULDOV"

E  &UHDWHDVLJQLILFDQWKD]DUGWRWKH SXEOLFRUWKH
HQYLURQPHQW WKURXJK UHDVRQDEO\ IRUHVHHDEOH
XSVHW DQG DFFLGHQW FRQGLWLRQV LQYROYLQJ WKH
UHOHDVH RI KD]DUGRXV PDWHULDOV LQWR WKH
HQYLURQPHQW"

F  (PLW KD]DUGRXVHPLVVLRQVRU LQYROYHKDQGOLQJ
KD]DUGRXV RU DFXWHO\ KD]DUGRXV PDWHULDOV
VXEVWDQFHVRUZDVWHZLWKLQRQHTXDUWHUPLOHRI
DQH[LVWLQJRUSURSRVHGVFKRRO"

G  %HORFDWHGRQDVLWHWKDWLVLQFOXGHGRQDOLVWRI
KD]DUGRXVPDWHULDOVVLWHVFRPSLOHGSXUVXDQWWR
*RYHUQPHQW&RGH 6HFWLRQ DQGDV D
UHVXOWZRXOGLWFUHDWHDVLJQLILFDQWKD]DUGWRWKH
SXEOLFRUWKHHQYLURQPHQW"

H  )RUDSURMHFWORFDWHGZLWKLQDQDLUSRUWODQGXVH
SODQRUZKHUHVXFKDSODQKDVQRWEHHQDGRSWHG
EHZLWKLQWZRPLOHVRIDSXEOLFDLUSRUWRUSXEOLF
XVH DLUSRUW DQG UHVXOW LQ D VDIHW\KD]DUG IRU
SHRSOHUHVLGLQJRUZRUNLQJLQWKHSURMHFWDUHD"

I  ,PSDLULPSOHPHQWDWLRQRIRUSK\VLFDOO\LQWHUIHUH
ZLWK DQ DGRSWHG HPHUJHQF\UHVSRQVHSODQ RU
HPHUJHQF\HYDFXDWLRQSODQ"

J  ([SRVHSHRSOHRU VWUXFWXUHVHLWKHUGLUHFWO\ RU
LQGLUHFWO\WRDVLJQLILFDQWULVNRIORVVLQMXU\RU
GHDWKLQYROYLQJZLOGODQGILUHV"














;







;









;





;







;







;









;
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&KDSWHU

(QYLURQPHQWDO6HWWLQJ

7KH 3%) 0DUWLQH] DQG 9DOHUR %HQLFLD UHILQHULHVDQG VXUURXQGLQJDUHDV FRQWDLQVD PL[ RI
LQGXVWULDOFRPPHUFLDOWUDQVSRUWDWLRQDQGUHVLGHQWLDOXVHV0DQ\RQJRLQJLQGXVWULDORSHUDWLRQV
XVHVWRUHRUWUDQVSRUWKD]DUGVPDWHULDOVRUJHQHUDWHKD]DUGRXVZDVWH  ,QGXVWULDOVLWHVWKDWDUH
FRQWDPLQDWHGRUKDYHFRQWDPLQDWHGJURXQGZDWHUUHPDLQLQWKHDUHDSRVLQJDSRWHQWLDOKD]DUGWR
KXPDQKHDOWKDQGWKHHQYLURQPHQW,QGXVWULDOXVHVLQWKHDUHDDUHQXPHURXVDQGLQFOXGHWHUPLQDOV
LQFOXGLQJWKH$PRUFR0DULQH7HUPLQDO$YRQ0DULQH7HUPLQDODQG7UDQV0RQWDLJQHWHUPLQDO
UHILQHULHVLQFOXGLQJWKH0DUDWKRQ0DUWLQH]5HILQHU\3%)0DUWLQH] IRUPHUO\6KHOO 0DUWLQH]
5HILQHU\9DOHUR%HQLFLD5HILQHU\DQG3KLOOLSV6DQ)UDQFLVFR5HILQHU\ LQ&URFNHWW WKHSRUW
RI%HQLFLD& +6XJDULQ&URFNHWWDQGRWKHULQGXVWULDOXVHVLQ%HQLFLDDQG0DUWLQH]

+D]DUGVDWDIDFLOLW\FDQRFFXUGXHWRQDWXUDOHYHQWVVXFKDVHDUWKTXDNHDQGQRQQDWXUDOHYHQWV
VXFKDVPHFKDQLFDOIDLOXUHRUKXPDQHUURU$KD]DUGDQDO\VLVJHQHUDOO\FRQVLGHUVFRPSRXQGVRU
SK\VLFDOIRUFHVWKDWFDQPLJUDWHRIIVLWHDQGUHVXOWLQDFXWHKHDOWKHIIHFWVWRLQGLYLGXDOVRXWVLGHRI
WKHSURSRVHGSURMHFWVLWH7KHULVNDVVRFLDWHGZLWKDIDFLOLW\LVGHILQHGE\WKHSUREDELOLW\RIDQ
HYHQWDQGWKHFRQVHTXHQFH RUKD]DUGV VKRXOGWKHHYHQWRFFXU

7KHPDMRUW\SHVRISXEOLFVDIHW\ULVNVDWUHILQHULHVDQGLQGXVWULDOIDFLOLWLHVFRQVLVWRIULVNIURP
DFFLGHQWDOUHOHDVHVRI UHJXODWHG VXEVWDQFHVDQG IURPPDMRU ILUHVDQG H[SORVLRQV 6KLSSLQJ
KDQGOLQJVWRULQJDQGGLVSRVLQJRIKD]DUGRXVPDWHULDOVLQKHUHQWO\SRVHVDFHUWDLQULVNRIDUHOHDVH
WRWKHHQYLURQPHQW7KHUHJXODWHGVXEVWDQFHVFXUUHQWO\KDQGOHGE\UHILQHULHVLQFOXGHFKORULQH
VXOIXULFDFLGK\GURJHQVXOILGHDQGDPPRQLD 7KHUHILQHULHVDOVRKDQGOHSHWUROHXPSURGXFWV
LQFOXGLQJSURSDQHEXWDQHLVREXWDQHJDVROLQHIXHORLOVGLHVHODQGRWKHUSURGXFWVZKLFKSRVHD
ULVNRIILUHDQGH[SORVLRQ

$KD]DUGDQDO\VLVJHQHUDOO\FRQVLGHUVWKHFRPSRXQGVRUSK\VLFDOIRUFHVWKDWFDQPLJUDWHRII VLWH
DQGUHVXOWLQDFXWHKHDOWKHIIHFWVWRLQGLYLGXDOVRXWVLGHRIWKHUHILQHU\ERXQGDULHV,WVKRXOGEH
QRWHGWKDWKD]DUGVH[LVWWRZRUNHUVRQVLWH+RZHYHUWKHZRUNHUVDUHWUDLQHGLQILUHDQGHPHUJHQF\
UHVSRQVHSURFHGXUHVZHDUSURWHFWLYHFORWKLQJKDYHDFFHVVWRUHVSLUDWRU\SURWHFWLRQDQGVRIRUWK
7KHUHIRUHZRUNHUVFRXOGEHH[SRVHGWRKD]DUGVDQGVWLOOEHSURWHFWHGEHFDXVHRIWUDLQLQJDQG
SHUVRQDOSURWHFWLYHHTXLSPHQW7KHJHQHUDOSXEOLFGRHVQRWW\SLFDOO\KDYHDFFHVVWRWKHVHVDIHW\
PHDVXUHVDQGWKHUHIRUHFRXOGEHDGYHUVHO\DIIHFWHGLIDKD]DUGVLWXDWLRQUHVXOWVLQLPSDFWVWRDUHDV
RIIVLWH

7KHSRWHQWLDOKD]DUGVDVVRFLDWHGZLWKLQGXVWULDODFWLYLWLHVDUHDIXQFWLRQRIWKHPDWHULDOVEHLQJ
SURFHVVHGSURFHVVLQJV\VWHPVDQGSURFHGXUHVXVHGWRRSHUDWHDQGPDLQWDLQWKHIDFLOLW\ 7KH
KD]DUGVWKDW DUH OLNHO\ WR H[LVW DUH LGHQWLILHGE\ WKH SK\VLFDODQGFKHPLFDOSURSHUWLHVRIWKH
PDWHULDOVEHLQJKDQGOHGDQGWKHLUSURFHVVFRQGLWLRQVDQGFDQLQFOXGHWKHIROORZLQJHYHQWV

([SRVXUHWR7R[LF*DV&ORXGV7R[LFJDVFORXGV JDVHVHJK\GURJHQVXOILGH FRXOG
IRUPD GHQVHFORXGDQGPLJUDWH RII VLWHWKXVH[SRVLQJLQGLYLGXDOVWRWR[LFPDWHULDOV
³:RUVWFDVH´FRQGLWLRQVWHQG WR DULVH ZKHQYHU\ ORZ ZLQG VSHHGV FRLQFLGHZLWK DQ
DFFLGHQWDOUHOHDVHZKLFKFDQDOORZWKHFKHPLFDOVWRDFFXPXODWHDVDGHQVHFORXGUDWKHU
WKDQGLVSHUVH
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&KDSWHU

([SRVXUHWR)ODPH5DGLDWLRQ)ODPH WKHUPDO UDGLDWLRQLVWKHKHDWJHQHUDWHGE\DILUH
DQGWKHSRWHQWLDOLPSDFWVDVVRFLDWHGZLWKH[SRVXUHWRLW([SRVXUHWRWKHUPDOUDGLDWLRQ
ZRXOGUHVXOWLQEXUQVWKHVHYHULW\RIZKLFKZRXOGGHSHQGRQWKHLQWHQVLW\RIWKHILUHWKH
GXUDWLRQRIH[SRVXUHDQGWKHGLVWDQFHRIDQLQGLYLGXDOWRWKHILUH

7KHUPDOUDGLDWLRQFDQEHFDXVHGE\SRROILUH ILUHRIVSLOOHGPDWHULDO WRUFKILUH UXSWXUH
RIOLQHIROORZHGE\LJQLWLRQ  ERLOLQJOLTXLGH[SDQGLQJYDSRUH[SORVLRQ %/(9(  RID
SUHVVXUL]HGVWRUDJHYHVVHODQGRUIODVKILUHV LJQLWLRQRIVORZPRYLQJIODPPDEOHYDSRUV 

([SRVXUHWR([SORVLRQ2YHUSUHVVXUH3URFHVVYHVVHOVFRQWDLQLQJIODPPDEOHH[SORVLYH
YDSRUVDQGSRWHQWLDOLJQLWLRQVRXUFHVDUHSUHVHQWDWWKHUHILQHULHV([SORVLRQVPD\RFFXULI
WKHIODPPDEOHH[SORVLYHYDSRUVFRPHLQWRFRQWDFWZLWKDQLJQLWLRQVRXUFH7KHJUHDWHVW
WKUHDWWRRIIVLWHUHFHSWRUVFRXOGRFFXUIURPDYDSRUFORXGH[SORVLRQ UHOHDVHGLVSHUVLRQ
DQGH[SORVLRQRIDIODPPDEOHYDSRUFORXG RUDFRQILQHGH[SORVLRQ LJQLWLRQDQGH[SORVLRQ
RIIODPPDEOHYDSRUVZLWKLQDEXLOGLQJRUFRQILQHGDUHD $QH[SORVLRQFRXOGFDXVHLPSDFWV
WRLQGLYLGXDOVDQGVWUXFWXUHVLQWKHDUHDGXHWRRYHUSUHVVXUH

([SRVXUHWR &RQWDPLQDWHG:DWHU $QXSVHWFRQGLWLRQDQGVSLOOKDVWKHSRWHQWLDOWR
DGYHUVHO\DIIHFWJURXQGZDWHUDQGZDWHUTXDOLW\$VSLOORIKD]DUGRXVPDWHULDOVFRXOGRFFXU
XQGHUXSVHWFRQGLWLRQVHJHDUWKTXDNHWDQNUXSWXUHDQGWDQNRYHUIORZ,QWKHHYHQWRI
D VSLOOPDWHULDOVFRXOGPLJUDWH RII VLWHLIVHFRQGDU\FRQWDLQPHQWDQGDSSURSULDWHVSLOO
FRQWUROPHDVXUHVDUHQRWLQSODFH


6LJQLILFDQFH&ULWHULD

7KHSURSRVHGSURMHFWLPSDFWVDVVRFLDWHGZLWKKD]DUGVZLOOEHFRQVLGHUHGVLJQLILFDQWLIDQ\RIWKH
IROORZLQJRFFXU

x 1RQFRPSOLDQFHZLWKDQ\DSSOLFDEOHGHVLJQFRGHRUUHJXODWLRQ
x 1RQFRQIRUPDQFHZLWK1DWLRQDO)LUH3URWHFWLRQ$VVRFLDWLRQVWDQGDUGV
x 1RQFRQIRUPDQFHZLWK UHJXODWLRQVRU JHQHUDOO\ DFFHSWHGLQGXVWU\SUDFWLFHV UHODWHGWR
RSHUDWLQJ SROLF\ DQG SURFHGXUHV FRQFHUQLQJ WKH GHVLJQ FRQVWUXFWLRQVHFXULW\ OHDN
GHWHFWLRQVSLOOFRQWDLQPHQWRUILUHSURWHFWLRQ
x ([SRVXUHWRKD]DUGRXVFKHPLFDOVLQFRQFHQWUDWLRQVHTXDOWRRUJUHDWHUWKDQWKH(PHUJHQF\
5HVSRQVH3ODQQLQJ*XLGHOLQH (53* OHYHOV
x %H ORFDWHGRQDVLWH ZKLFKLVLQFOXGHGRQDOLVW RIKD]DUGRXVPDWHULDOVVLWHVFRPSLOHG
SXUVXDQWWR*RYHUQPHQW&RGH6HFWLRQDQGDVDUHVXOWZRXOGLWFUHDWHDVLJQLILFDQW
KD]DUGWRWKHSXEOLFRUWKHHQYLURQPHQW
x (PLWKD]DUGRXVHPLVVLRQVRUKDQGOHKD]DUGRXVRUDFXWHO\KD]DUGRXVPDWHULDOVVXEVWDQFHV
RUZDVWHZLWKLQRQHTXDUWHUPLOHRIDQH[LVWLQJRUSURSRVHGVFKRRO
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'LVFXVVLRQRI,PSDFWV

D ±E   /HVV7KDQ 6LJQLILFDQW  3URSRVHG5XOHLVGHVLJQHGWRPLQLPL]HWRWDORUJDQLF
FRPSRXQGDQGPHWKDQHHPLVVLRQVIURPK\GURJHQSODQWRSHUDWLR QV0RGLILFDWLRQVPD\EHUHTXLUHG
WR LQVWDOO DLU SROOXWLRQFRQWUROHTXLSPHQWZKLFKLV H[SHFWHGWR LQFOXGHIODUHV\VWHPVDW WZR
UHILQHULHV&RQVWUXFWLRQDFWLYLWLHVDVVRFLDWHGZLWKWKHIODUHV\VWHPVZRXOGRFFXULQLQGXVWULDODUHDV
DQGZRXOGQRWLQWURGXFHDQ\QHZKD]DUGVRUUHTXLUHWKHXVHRIKD]DUGRXVPDWHULDOVGXULQJHLWKHU
FRQVWUXFWLRQRURSHUDWLRQDODFWLYLWLHV

7KHUHILQHULHVDQGK\GURJHQSODQWVFXUUHQWO\FRPEXVWQDWXUDOJDVDQGUHILQHU\IXHOJDVDVIXHO
VRXUFHVLQKHDWHUVERLOHUVK\GURJHQSODQWVI ODUHVHWFLQWKHFRXUVHRIGRLQJEXVLQHVV:KLOH
IODUHVFRPEXVWZDVWHJDVWKH\DOVRUHTXLUHWKHXVHRIQDWXUDOJDVRUUHILQHU\IXHOJDVWRRSHUDWHWKH
SLORWOLJKWVZKLFKNHHSVWKHIODUHVLQDVWDQGE\VWDWHVRWKH\DUHDYDLODEOHWRRSHUDWHZKHQQHHGHG
1DWXUDOJDVLVIODPPDEOHXQGHUFHUWDLQFRQGLWLRQV6LQFHWKHUHILQHULHVDQGK\GURJHQSODQWDOUHDG\
XVHQDWXUDOJDVWKHLQVWDOODWLRQRIDQHZIODUHV\VWHPZLOOQRWLQWURGXFHDQ\QHZKD]DUGVWRWKH
IDFLOLWLHV)XUWKHUWKHXVHRIDIODUHV\VWHPZRXOGPLQLPL]HWRWDORUJDQLFHPLVVLRQVIURPEHLQJ
GLVFKDUJHGGLUHFWO\ WR WKH DWPRVSKHUHWKXV PLQLPL]LQJ WKH UHOHDVHRI SRWHQWLDOO\IODPPDEOH
PDWHULDOV

+HDOWKDQG6DIHW\&RGHVSHFLILFDOO\UHTXLUHVDOOEXVLQHVVHVKDQGOLQJKD]DUGRXVPDWHULDOV
WR VXEPLW D EXVLQHVVHPHUJHQF\UHVSRQVHSODQ WR DVVLVW ORFDO DGPLQLVWHULQJ DJHQFLHV LQ WKH
HPHUJHQF\UHOHDVHRUWKUHDWHQHGUHOHDVHRIDKD]DUGRXVPDWHULDO%XVLQHVVHPHUJHQF\UHVSRQVH
SODQVJHQHUDOO\UHTXLUHWKHIROORZLQJ
x 7\SHVRIKD]DUGRXVPDWHULDOVXVHGDQGWKHLUORFDWLRQV
x 7UDLQLQJSURJUDPVIRUHPSOR\HHVLQFOXGLQJVDIHKDQGOLQJRIKD]DUGRXVPDWHULDOVDQG
HPHUJHQF\UHVSRQVHSURFHGXUHVDQGUHVRXUFHV
x 3URFHGXUHVIRUHPHUJHQF\UHVSRQVHQRWLILFDWLRQ
x 3URSHUXVHRIHPHUJHQF\HTXLSPHQW
x 3URFHGXUHVWRPLWLJDWHDUHOHDVHRUWKUHDWHQHGUHOHDVHRIKD]DUGRXVPDWHULDOVDQG
PHDVXUHVWRPLQLPL]HSRWHQWLDOKDUPRUGDPDJHWRLQGLYLGXDOVSURSHUW\RUWKH
HQYLURQPHQWDQG
x (YDFXDWLRQSODQVDQGSURFHGXUHV

+D]DUGRXVPDWHULDOVDWH[LVWLQJIDFLOLWLHVZRXOGFRQWLQXHWREHXVHGLQFRPSOLDQFHZLWKHVWDEOLVKHG
26+$RU&DO26+$UHJXODWLRQVDQGSURFHGXUHVLQFOXGLQJSURYLGLQJDGHTXDWHYHQWLODWLRQXVLQJ
UHFRPPHQGHG SHUVRQDO SURWHFWLYH HTXLSPHQW DQG FORWKLQJ SRVWLQJ DSSURSULDWH VLJQV DQG
ZDUQLQJVDQGSURYLGLQJDGHTXDWHZRUNHUKHDOWKDQGVDIHW\WUDLQLQJ7KHH[SRVXUHRIHPSOR\HHV
LVUHJXODWHGE\&DO26+$LQ7LWOHRIWKH&&56SHFLILFDOO\&&5HVWDEOLVKHVSHUPLVVLEOH
H[SRVXUHOHYHOV 3(/V DQGVKRUWWHUPH[SRVXUHOHYHOV 67(/V IRUYDULRXVFKHPLFDOV 7KHVH
UHTXLUHPHQWVDSSO\WRDOO HPSOR\HHV 7KH3(/V DQG67(/V HVWDEOLVKOHYHOVEHORZZKLFKQR
DGYHUVHKHDOWKHIIHFWVDUHH[SHFWHG 7KHVHUHTXLUHPHQWVSURWHFWWKH KHDOWKDQGVDIHW\RIWKH
ZRUNHUVDVZHOODVWKHQHDUE\SRSXODWLRQLQFOXGLQJVHQVLWLYHUHFHSWRUV

,QJHQHUDODOOORFDOMXULVGLFWLRQVDQGDOOIDFLOLWLHVXVLQJDPLQLPXPDPRXQWRIKD]DUGRXVPDWHULDOV
DUH UHTXLUHGWR IRUPXODWHGHWDLOHG FRQWLQJHQF\SODQV WR HOLPLQDWH RU DW OHDVW PLQLPL]H WKH
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&KDSWHU

SRVVLELOLW\DQGHIIHFWRIILUHVH[SORVLRQRUVSLOOV,QFRQMXQFWLRQZLWKWKH&DOLIRUQLD2IILFHRI
(PHUJHQF\6HUYLFHVORFDOMXULVGLFWLRQVKDYHHQDFWHGRUGLQDQFHVWKDWVHWVWDQGDUGVIRUDUHDDQG
EXVLQHVV HPHUJHQF\ UHVSRQVH SODQV 7KHVH UHTXLUHPHQWV LQFOXGH LPPHGLDWH QRWLILFDWLRQ
PLWLJDWLRQ RI DQDFWXDO RU WKUHDWHQHGUHOHDVH RID KD]DUGRXVPDWHULDODQG HYDFXDWLRQRIWKH
HPHUJHQF\DUHD

7KH DERYH UHJXODWLRQV SURYLGH FRPSUHKHQVLYHPHDVXUHV WR UHGXFH KD]DUGV RI H[SORVLYH RU
RWKHUZLVHKD]DUGRXVPDWHULDOV&RPSOLDQFHZLWKWKHVHDQGRWKHUIHGHUDOVWDWHDQGORFDOUHJXODWLRQV
DQGSURSHURSHUDWLRQDQGPDLQWHQDQFHRIHTXLSPHQWVKRXOGHQVXUHWKHSRWHQWLDOIRUDFFLGHQWDO
UHOHDVHVRIKD]DUGRXVPDWHULDOVLV QRW VLJQLILFDQW 7KHUHIRUHWKH3URSRVHG5XOH LV QRW
H[SHFWHGWRFUHDWHDVLJQLILFDQWKD]DUGWRWKHSXEOLFRUHQYLURQPHQW

F 1R,PSDFW7KH9DOHUR%HQLFLD5HILQHU\DQGWKH3%)0DUWLQH]5HILQHU\DUHQRWORFDWHG
ZLWKLQD TXDUWHUPLOHRIDQH[LVWLQJ VFKRROVLWH 3URSRVHG5XOH ZRXOGQRWUHVXOWLQDQ\
SK\VLFDOFKDQJHVRU PRGLILFDWLRQVWKDW ZRXOG JHQHUDWH KD]DUGRXVHPLVVLRQVRU UHVXOW LQ WKH
KDQGOLQJRIKD]DUGRXVRUDFXWHO\KD]DUGRXVPDWHULDOVVXEVWDQFHVRUZDVWHZLWKLQRQH TXDUWHUPLOH
RIDQH[LVWLQJRUSURSRVHGVFKRRO 7KHUHIRUHQRLQFUHDVHLQKD]DUGRXVHPLVVLRQVWKDWLPSDFWD
VFKRROVLWHLVH[SHFWHGGXHWRWKHSURSRVHGSURMHFW

G /HVV7KDQ6LJQLILFDQW*RYHUQPHQW&RGHUHTXLUHVFUHDWLRQRIOLVWVRIIDFLOLWLHV
WKDWPD\EHVXEMHFWWR5HVRXUFH&RQVHUYDWLRQDQG5HFRYHU\$FW 5&5$ SHUPLWVRUVLWHFOHDQXS
DFWLYLWLHV

7KH:DWHU4XDOLW\&RQWURO%RDUG¶V*HR7UDFNHUUHSRUWVWKDWWKH9DOHUR%HQLFLD5HILQHU\LVVXEMHFW
WRD&OHDQXSDQG$EDWHPHQW2UGHUWRDGGUHVVJURXQGZDWHULPSDFWVZKLFKLQFOXGHDYLDWLRQIXHOV
EHQ]HQH07%(GLHVHOJDVROLQHNHURVHQHPHUFXU\WROXHQHZDVWHRLO[\OHQHDQGRWKHUPHWDOV
DQGK\GURFDUERQV7KHIDFLOLW\LVFXUUHQWO\LQWKHSURFHVVRIUHPHGLDWLRQWKDWLQFOXGHVSXPSLQJ
DQG WUHDWLQJ FRQWDPLQDWHGJURXQGZDWHUVRLO YDSRUH[WUDFWLRQ DQG HQKDQFHGELRUHPHGLDWLRQ
6:5&%D 

7KH:DWHU4XDOLW\&RQWURO%RDUG¶V*HR7UDFNHUUHSRUWVWKDWUHOHDVHVWRJURXQGZDWHUKDYHRFFXUUHG
DVVRFLDWHGZLWKWKH3%) IRUPHUO\6KHOO2LO&R 0DUWLQH]5HILQHU\5HOHDVHVLQFOXGHFUXGHRLO
GLHVHOJDVROLQHRWKHUSHWUROHXPSURGXFWVZDVWHRLOSRO\F\FOLFDURPDWLFK\GURFDUERQVPHWDOV
DQGYRODWLOHRUJDQLF FRPSRXQGV 7KHIDFLOLW\LV UHTXLUHGWR FRPSOHWHVLWH LQYHVWLJDWLRQVDQG
FOHDQXSRIGLVFKDUJHVWKDWLPSDFWWKHZDWHUVRIWKH6WDWH 6:5&%E 

3URSRVHG5XOHZRXOGKDYHQRLPSDFWRQWKHVHFOHDQXSDFWLRQVRURWKHUZLVHDGYHUVHO\DIIHFW
WKHH[LVWLQJ&OHDQXSDQG$EDWHPHQW2UGHUV7KH2UGHUVZLOO UHPDLQLQHIIHFWDQGFRQWLQXHWR
HVWDEOLVKUHTXLUHPHQWVIRUVLWHPRQLWRULQJDQGFOHDQXSRIH[LVWLQJFRQWDPLQDWLRQ$VDUHVXOWWKH
3URSRVHG5XOHPD\UHTXLUHQHZIODUHV\VWHPVDWWKHVHUHILQHULHVEXWLWZRXOGQRWKDYHDQ\
LPSDFWRQWKHVHFOHDQXSDFWLRQVRUFUHDWHDQ\DGGLWLRQDOKD]DUGVWRWKHSXEOLFRUWKHHQYLURQPHQW
DVVRFLDWHGZLWKFOHDQXSDFWLYLWLHV

H /HVV7KDQ6LJQLILFDQW7KH9DOHUR%HQLFLD5HILQHU\DQGWKH3%)0DUWLQH]5HILQHU\DUH
QRWORFDWHGZLWKLQPLOHVRIDQDLUSRUW7KH3%)0DUWLQH]5HILQHU\LVORFDWHGDSSUR[LPDWHO\
PLOHVQRUWKZHVWIURP%XFKDQDQ)LHOGDLUSRUWDQDLUSRUWLQWKH&LW\RI&RQFRUG$LUSRUW,QIOXHQFH
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$UHDVDUHXVHGLQ ODQGXVHSODQQLQJWR LGHQWLI\DUHDVFRPPRQO\RYHUIORZQE\DLUFUDIWDVWKH\
DSSURDFKDQGGHSDUWDQDLUSRUWRUDV WKH\IO\ZLWKLQHVWDEOLVKHGDLUSRUWWUDIILFSDWWHUQV 7KH
%XFKDQDQ)LHOG$LUSRUW,QIOXHQFH$UHDLVGHILQHGDVWKHDUHDZLWKLQIHHWRIWKHHQGVRIWKH
SULPDU\VXUIDFHVIRUUXQZD\V7KH&RQWUD&RVWD&RXQW\Airport Land Use Compatibility Plan
&RXQW\ZLGH3ROLF\UHTXLUHV)$$ UHYLHZDQGDSSURYDORIDQ \VWUXFWXUHRYHUIHHWLQ
KHLJKW3URSRVHG5XOHPD\UHTXLUHFRQVWUXFWLRQRIQHZIODUHV\VWHPVKRZHYHUWKHIODUHV
DUHQRWH[SHFWHGWREHKLJKHUWKDQH[LVWLQJ VWUXFWXUHVDWWKHUHILQHULHVDQGDUHQRWH[SHFWHGWR
H[FHHGIHHWLQKHLJKW7KHUHIRUHWKHSURMHFWLVQRWH[SHFWHGWRUHVXOWLQDQ\DGGLWLRQDOVDIHW\
ULVNDVVRFLDWHGZLWKRSHUDWLRQVDWWKH%XFKDQDQ)LHOG$LUSRUW

I /HVV7KDQ6LJQLILFDQW 3URSRVHG5XOHZRXOGQRWUHTXLUHPRGLILFDWLRQVWKDWZRXOG
LPSDLULPSOHPHQWDWLRQRUSK\VLFDOO\LQWHUIHUHZLWKDQ\HPHUJHQF\UHVSRQVHSODQRUHPHUJHQF\
HYDFXDWLRQSODQ8QGHU5XOHPRGLILFDWLRQVPD\EHUHTXLUHGWRLQVWDOODLUSROOXWLRQFRQWURO
HTXLSPHQWDWK\GURJHQSODQWVWKDWSURYLGHK\GURJHQWRWZRH[LVWLQJUHILQHULHV $OOFRQVWUXFWLRQ
DFWLYLWLHVZRXOGRFFXUZLWKLQWKHFRQILQHVRIWKHH[LVWLQJLQGXVWULDODUHDVVRQRHPHUJHQF\UHVSRQVH
SODQVDWRWKHUIDFLOLWLHVZRXOGEHLPSDFWHG7KHH[LVWLQJUHILQHULHVKDYHSUHSDUHGDGRSWHGDQG
LPSOHPHQWHGHPHUJHQF\UHVSRQVHSODQV7KHHPHUJHQF\UHVSRQVHSODQVPD\QHHGWREHXSGDWHG
IROORZLQJFRPSOHWLRQRIFRQVWUXFWLRQDFWLYLWLHV +RZHYHUQHZFRQWUROHTXLSPHQWUHTXLUHGE\
5XOHZRXOGQRWEHH[SHFWHGWRDOWHUWKHURXWHWKDWHPSOR\HHVZRXOGWDNHWRHYDFXDWHWKHVLWH
DVWKHHYDFXDWLRQURXWHVJHQHUDOO\GLUHFWHPSOR\HHVRXWVLGHRIWKHPDLQRSHUDWLQJSRUWLRQVRIWKH
IDFLOLW\7KHUHIRUHLPSOHPHQWDWLRQRI3URSRVHG5XOH  ZRXOGQRW EH H[SHFWHGWR LPSDLU
LPSOHPHQWDWLRQRILQWHUIHUHZLWKDQDGRSWHGHPHUJHQF\UHVSRQVHSODQRUHPHUJHQF\HYDFXDWLRQ
SODQ

J 1R,PSDFW7KH&DOLIRUQLD'HSDUWPHQWRI)RUHVWU\DQG)LUH 3URWHFWLRQ &DO),5( PDSV
DUHDVRIVLJQLILFDQWILUHKD]DUGEDVHGRQIXHOVWHUUDLQZHDWKHUDQGRWKHUUHOHYDQWIDFWRUV7KHVH
]RQHVUHIHUUHGWRDV)LUH+D]DUG6HYHULW\=RQHVGHWHUPLQHWKHUHTXLUHPHQWVIRUVSHFLDOEXLOGLQJ
FRGHVGHVLJQHGWRUHGXFHWKHSRWHQWLDOLPSDFWVRIZLOGODQGILUHVRQXUEDQVWUXFWXUHV7KH9DOHUR
%HQLFLD5HILQHU\DQG3%)0DUWLQH]5HILQHU\DUHORFDWHGZLWKLQDQRQ 9HU\+LJK)LUH +D]DUG
6HYHULW\=RQHDVWKHDUHDLV XUEDQL]HGLVORFDWHGDGMDFHQWWRWKH%D\DQGPDUVKODQGVDQGQRW
ORFDWHGDGMDFHQWWRZLOGODQGDUHDV7KHODQGLQWKHQRUWKZHVWHUQVRXWKHUQDQGHDVWHUQDUHDVRI
&RQWUD&RVWD&RXQW\LQFOXGLQJWKHZHVWHUQSRUWLRQVRIWKH&LW\RI0DUWLQH]DUHFODVVLILHGD VYHU\
KLJKILUHKD]DUG]RQHVE\&DO),5(7KHKLOOVDSSUR[LPDWHO\RQHPLOHQRUWKRIWKH9DOHUR%HQLFLD
5HILQHU\DUH FRQVLGHUHGPRGHUDWHDQG KLJK )LUH +D]DUG 6HYHULW\ =RQHV  1RQHWKHOHVVWKH
UHILQHULHVDUHORFDWHGZHOO RXWVLGH9HU\+LJK)LUH +D]DUG=RQHZKLFKLQGLFDWHVWKDWLW LV QRW
VXEMHFWWR VLJQLILFDQWZLOGILUHKD]DUG ,PSOHPHQWDWLRQRI3URSRVHG5XOH  ZRXOGUHTXLUH
DGGLWLRQDOHTXLSPHQWDWWKHVHUHILQHULHVK\GURJHQSODQWVEXWWKH\ZRXOGEHORFDWHGZLWKLQKHDY\
LQGXVWULDODUHDVDQGZRXOGQRWEHH[SHFWHGWRKDYHDQLPSDFWUHODWHGWRZLOGODQGILUHV
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%D\$UHD$LU4XDOLW\0DQDJHPHQW'LVWULFW



&KDSWHU

&RQFOXVLRQ

%DVHG XSRQWKHVH FRQVLGHUDWLRQVQR VLJQLILFDQW DGYHUVH LPSDFWV WR KD]DUGV DQG KD]DUGRXV
PDWHULDOVDUH H[SHFWHGGXHWR LPSOHPHQWDWLRQRI3URSRVHG5XOH    6LQFHQR SRWHQWLDOO\
VLJQLILFDQW DGYHUVH LPSDFWV WR KD]DUGV DQG KD]DUGRXVPDWHULDOV ZHUH LGHQWLILHGQR IXUWKHU
HYDOXDWLRQRIKD]DUGVDQGKD]DUGRXVPDWHULDOVDUHUHTXLUHGLQWKH(,5
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'UDIW5XOH







A-59



-XQH


Page 860 of 969

Appendix A

%D\$UHD$LU4XDOLW\0DQDJHPHQW'LVWULFW





&KDSWHU
3RWHQWLDOO\
6LJQLILFDQW
,PSDFW

/HVV7KDQ
6LJQLILFDQW
,PSDFW:LWK
0LWLJDWLRQ
,QFRUSRUDWHG

/HVV7KDQ
6LJQLILFDQW
,PSDFW

1R,PSDFW


















;

D

E


F

+<'52/2*<:$7(548$/,7<:RXOG
WKHSURMHFW
9LRODWH DQ\ ZDWHU TXDOLW\ VWDQGDUGV RU ZDVWH
GLVFKDUJH UHTXLUHPHQWV RU RWKHUZLVH VXEVWDQWLDOO\
GHJUDGH VXUIDFH RUJURXQGZDWHU TXDOLW\"





;



6XEVWDQWLDOO\ GHFUHDVH JURXQGZDWHU VXSSOLHV RU
LQWHUIHUH VXEVWDQWLDOO\ ZLWK JURXQGZDWHU UHFKDUJH
VXFK WKDW WKH SURMHFW PD\ LPSHGH VXVWDLQDEOH
JURXQGZDWHU PDQDJHPHQW RIWKHEDVLQ"





;





6XEVWDQWLDOO\ DOWHU WKH H[LVWLQJ GUDLQDJH SDWWHUQ RI
WKH VLWHRUDUHD LQFOXGLQJ WKURXJK DOWHUDWLRQ RIWKH
FRXUVH RIDVWUHDP RUULYHURUWKURXJK WKHDGGLWLRQ
RILPSHUYLRXV VXUIDFHV LQDPDQQHU WKDWZRXOG









G

H

L  UHVXOW LQ VXEVWDQWLDO HURVLRQ RU VLOWDWLRQ RQVLWH
RURIIVLWH

LL  VXEVWDQWLDOO\ LQFUHDVH WKH UDWH RU DPRXQW RI
VXUIDFH UXQRIILQDPDQQHU ZKLFK ZRXOG UHVXOW
LQIORRGLQJRQRURIIVLWH

LLL FUHDWH RUFRQWULEXWH UXQRIIZDWHU ZKLFK ZRXOG
H[FHHG WKH FDSDFLW\ RI H[LVWLQJ RU SODQQHG
VWRUPZDWHU GUDLQDJH V\VWHPV RU SURYLGH
VXEVWDQWLDO DGGLWLRQDO VRXUFHV RI SROOXWHG
UXQRII

LY  LPSHGH RUUHGLUHFW IORRGIORZV"

,Q IORRG KD]DUG WVXQDPL RU VHLFKH ]RQHV ULVN
UHOHDVH RISROOXWDQWV GXH WRSURMHFW LQXQGDWLRQ"





;







;







;







;









;

&RQIOLFWZLWKRUREVWUXFWLPSOHPHQWDWLRQ RIDZDWHU
TXDOLW\ FRQWURO SODQ RU VXVWDLQDEOH JURXQGZDWHU
PDQDJHPHQW SODQ"





;







(QYLURQPHQWDO6HWWLQJ

%RWKWKH9DOHUR%HQLFLDDQG3%)0DUWLQH]UHILQHULHVDUHORFDWHGDGMDFHQWWRWKH6XLVXQ%D\7KH
6XLVXQ%D\LV ORFDWHGLQWKHHDVWHUQSRUWLRQRIWKH6DQ )UDQFLVFR%D\(VWXDU\DQGLV DPDMRU
,QLWLDO6WXG\
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%D\$UHD$LU4XDOLW\0DQDJHPHQW'LVWULFW



&KDSWHU

GUDLQDJHEDVLQIRUWKH6DFUDPHQWRDQG6DQ-RDTXLQ5LYHUGHOWDV\VWHP&UHHNVGUDLQIURPODQG
DUHDVVXUURXQGLQJWKHUHILQHULHVLQWRWKH6XLVXQ%D\

7KH6DQ)UDQFLVFR%D\HVWXDU\V\VWHPLVRQHRIWKHODUJHVWLQWKHFRXQWU\DQGGUDLQVDSSUR[LPDWHO\
SHUFHQWRI&DOLIRUQLD:DWHUIURPWKH6DFUDPHQWRDQG6DQ-RDTXLQ5LYHUVRIWKH&HQWUDO9DOOH\
IORZLQWRZKDWLVNQRZQDVWKH'HOWDUHJLRQWKHQLQWRWKHVXE ED\V6XLVXQ%D\DQG6DQ3DEOR
%D\DQGILQDOO\LQWRWKH&HQWUDO%D\DQGRXWWKH*ROGHQ*DWHVWUDLW6RPHRIWKHIUHVKZDWHUIORZV
WKURXJKWKH'HOWDDQGLQWR%D\EXWPXFKLVGLYHUWHGIURPWKH%D\IRUDJULFXOWXUDOUHVLGHQWLDODQG
LQGXVWULDOSXUSRVHVDVZHOODVGHOLYHU\WRGLVWDQWFLWLHVRIVRXWKHUQ&DOLIRUQLDDVSDUWRIVWDWHDQG
IHGHUDOZDWHUSURMHFWV $%$* 

2IWKHZDWHUVHJPHQWVWKDWPDNHXSWKH6DQ)UDQFLVFR%D\(VWXDU\6XLVXQ%D\LVWKHILUVWZDWHU
ERG\WKDWUHFHLYHVIORZVIURPWKH6DFUDPHQWRDQG6DQ-RDTXLQZDWHUVKHG 0XFKRIWKHODQG
VXUURXQGLQJWKH6DFUDPHQWRDQG6DQ-RDTXLQZDWHUVKHGLVGHYRWHGWRDJULFXOWXUDODQGIRUHVWU\ODQG
XVHVZLWKVRPHPDMRUXUEDQFHQWHUVWKDWFRQWULEXWHGLVFKDUJHVLQWRWKHULYHUV3ROOXWDQWVSURGXFHG
E\WKHVHDFWLYLWLHVUHDFK6XLVXQ%D\WKURXJKGLVFKDUJHIURPZDVWHZDWHUWUHDWPHQWSODQWVVWRUP
ZDWHUUXQRIIDQGDJULFXOWXUDOGUDLQZDWHUDQGGLVSRVDOR IGUHGJHGPDWHULDO $FFRUGLQJWRWKH
5HJLRQDO:DWHU4XDOLW\&RQWURO%RDUGWKH6XLVXQ%D\LVRQWKH&OHDQ:DWHU$FW6HFWLRQ G 
OLVWDVDQLPSDLUHGZDWHUERG\EHFDXVHRIORZGLVVROYHGR[\JHQDQGPHWK\OPHUFXU\FRQWDPLQDWLRQ
6:5&%     :DWHU TXDOLW\ SUREOHPV LQ 6XLVXQ %D\ KDYH EHHQ DWWULEXWHG WR OHJDF\
FRQWDPLQDWLRQIURPSRLQWDQGQRQSRLQWVRXUFHSROOXWLRQDQGLQFOXGHGHFOLQHVLQILVKSRSXODWLRQ
HOHYDWHGFRQWDPLQDWHGILVKWLVVXHOHYHOVDQGHOHYDWHGFRQWDPLQDWHGVKHOOILVKWLVVXHOHYHOV

7RJHWKHUVXUIDFHZDWHUDQGJURXQGZDWHUVXSSO\DSSUR[LPDWHO\SHUFHQWRI%D\$UHDZDWHU
6XUIDFHZDWHUIURPORFDOULYHUVDQGVWUHDPV LQFOXGLQJWKH'HOWD LVDQLPSRUWDQWVRXUFHIRUDOO
%D\$UHD:DWHUDJHQFLHVEXWSDUWLFXODUO\LQWKH1RUWK%D\FRXQWLHVZKHUHDFFHVVWRLPSRUWHG
ZDWHULVPRUHOLPLWHGEHFDXVHRILQIUDVWUXFWXUHOLPLWDWLRQV7KHJUHDWHVWSURSRUWLRQRI%D\$UHD
ZDWHULVLPSRUWHGIURP6LHUUD1HYDGDDQG'HOWDVRXUFHVFRPSULVLQJDSSUR[LPDWHO\SHUFHQWRI
VXSSO\ 7KH SULPDU\6LHUUD 1HYDGDVRXUFHVDUH WKH0RNHOXPQH5LYHU DQG 7XROXPQH5LYHU
ZDWHUVKHGV6HYHUDO%D\$UHDZDWHUDJHQFLHVUHFHLYH'HOWDZDWHUWKURXJKWKH6WDWHDQG&HQWUDO
9DOOH\:DWHU3URMHFWVZKLFKFRPSULVHDYDVWQHWZRUNRIFDQDOVDQGDTXHGXFWVIRUWKHGHOLYHU\RI
ZDWHUWKURXJKRXWWKH%D\$UHDDQGWKH&HQWUDO9DOOH\ $%$* 

:DVWHZDWHUWUHDWPHQWLQWKH%D\$UHDLVSURYLGHGE\YDULRXVDJHQFLHVDVZHOODVLQGLYLGXDOFLW\
DQGWRZQVZDVWHZDWHUWUHDWPHQWV\VWHPV 6RPHWUHDWPHQWSODQWVVHUYHLQGLYLGXDOFLWLHVZKLOH
RWKHUV VHUYH PXOWLSOH MXULVGLFWLRQV  0RUH WKDQ  DJHQFLHV SURYLGH ZDVWHZDWHU WUHDWPHQW
WKURXJKRXWWKH%D\$UHD%RWKWKH9DOHUR%HQLFLDDQG3%)0DUWLQH]UHILQHULHVKDYHZDVWHZDWHU
DQGVWRUPZDWHUWUHDWPHQWIDFLOLWLHVDQGGLVFKDUJHWUHDWHGZDVWHZDWHUXQGHUWKHUHTXLUHPH QWVRI
1DWLRQDO3ROOXWDQW'LVFKDUJH(OLPLQDWLRQ6\VWHP 13'(6 SHUPLWV






7

California Regional Water quality Control Board, Suisun March TMDLs.
Available at:
https://www.waterboards.ca.gov/sanfranciscobay/water_issues/programs/TMDLs/suisunmarshtmdl.html
,QLWLDO6WXG\
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%D\$UHD$LU4XDOLW\0DQDJHPHQW'LVWULFW



&KDSWHU

6LJQLILFDQFH&ULWHULD


:DWHU'HPDQG

x 7KHH[LVWLQJZDWHUVXSSO\GRHVQRWKDYHWKHFDSDFLW\WRPHHWWKHLQFUHDVHGGHPDQGVRIWKH
SURMHFWRUWKHSURMHFWZRXOGXVHPRUHWKDQJDOORQVSHUGD\RISRWDEOHZDWHU

:DWHU4XDOLW\

x 7KHSURMHFWZLOOFDXVHGHJUDGDWLRQRUGHSOHWLRQRIJURXQGZDWHUUHVRXUFHVVXEVWDQWLDOO\
DIIHFWLQJFXUUHQWRUIXWXUHXVHV
x 7KHSURMHFWZLOOFDXVHWKHGHJUDGDWLRQRIVXUIDFHZDWHUVXEVWDQWLDOO\DIIHFWLQJFXUUHQWRU
IXWXUHXVHV
x 7KHSURMHFWZLOOUHVXOWLQDYLRODWLRQRI1DWLRQDO3ROOXWDQW'LVFKDUJH(OLPLQDWLRQ6\VWHP
13'(6 SHUPLWUHTXLUHPHQWV
x 7KHFDSDFLWLHVRIH[LVWLQJ RUSURSRVHGZDVWHZDWHUWUHDWPHQWIDFLOLWLHVDQGWKH VDQLWDU\
VHZHUV\VWHPDUHQRWVXIILFLHQWWRPHHWWKHQHHGVRIWKHSURMHFW
x 7KHSURMHFWUHVXOWVLQVXEVWDQWLDOLQFUHDVHVLQWKHDUHDRILPSHUYLRXVVXUIDFHVVXFKWKDW
LQWHUIHUHQFHZLWKJURXQGZDWHUUHFKDUJHHIIRUWVRFFXUV
x 7KHSURMHFWUHVXOWVLQDOWHUDWLRQVWRWKHFRXUVHRUIORZRIIORRGZDWHUV


'LVFXVVLRQRI,PSDFWV

D /HVV7KDQ6LJQLILFDQW 3URFHVVZDVWHZDWHUVDQLWDU\VHZDJHDQGPRVWRIWKHVWRUPZDWHU
UXQRIIIURPWKHUHILQHULHVDUHFROOHFWHGDQGPDQDJHGLQWKHH[LVWLQJZDVWHZDWHUWUHDWPHQWV\VWHPV
WKDWDUHUHJXODWHGE\DQ13'(6SHUPLW3URSRVHG5XOHLVGHVLJQHGWRPLQLPL]HWRWDORUJDQLF
DQGPHWKDQHHPLVVLRQVIURPK\GURJHQSODQWRSHUDWLRQVDQGLVH[SHFWHGWRUHTXLUHWKHLQVWDOODWLRQ
RIQHZIODUHV\VWHPVDWH[LVWLQJK\GURJHQSODQWVZKLFKDUHORFDWHGZLWKLQGHYHORSHGH[LVWLQJ
LQGXVWULDODUHDV&RQVWUXFWLRQDFWLYLWLHVDVVRFLDWHGZLWKWKHSURSRVHGUXOHFRXOGUHTXLUHWKHXVHRI
ZDWHUWRPLQLPL]HGXVWDVVRFLDWHGZLWKGLUWPRYLQJDFWLYLWLHV:DWHUZRXOGEHPLVWHGWRNHHSVRLO
PRLVWWKXVPLQLPL]LQJ IXJLWLYHGXVW :DWHU ZRXOGQRWEHVSUD\HGLQ VXIILFLHQWTXDQWLWLHVWR
JHQHUDWHZDWHUUXQRIIWKDWFRXOGSRWHQWLDOO\UHVXOWLQZDVWHGLVFKDUJHRUZDWHUTXDOLW\LPSDFWV

3URSRVHG5XOHDUHH[SHFWHGWRUHVXOWLQWKHLQVWDOODWLRQRIIODUHV\VWHPVZKLFKJHQHUDOO\GR
QRWUHTXLUHZDWHUWRXVH6RPHIODUHVFDQXVHKLJKYHORFLW\VWHDPLQMHFWLRQQR]]OHVWRLQFUHDVHJDV
WXUEXOHQFHLQWKHIODPHERXQGDU\]RQHVGUDZLQJLQPRUHFRPEXVWLRQDLUDQGLPSURYLQJPL[LQJ
7KHVHV\VWHPVKHOSWRPLQLPL]HVPRNHIURPIODUHV:KLOHVWHDPPD\EHXVHGLQWKHIODUHV\VWHPV
WKH\DUHQRWH[SHFWHGWRJHQHUDWHDVLJQLI LFDQWDPRXQWRIZDVWHZDWHU$VPDOODPRXQWRIZDWHU
PD\EHFROOHFWHGLQDNQRFNRXWYHVVHO$Q\FROOHFWHGZDWHUZRXOGEHH[SHFWHGWREHWUHDWHGLQ
H[LVWLQJZDVWHZDWHUWUHDWPHQWIDFLOLWLHVSULRUWRGLVFKDUJH7KHUHIRUH3URSRVHG5XOHLVQRW
H[SHFWHGWRUHVXOWLQDQ\VLJQLILFDQWLQFUHDVHLQZDWHUUXQRIIZDVWHZDWHUGLVFKDUJHZRXOGQRWEH
H[SHFWHGWRUHVXOWLQZDWHUTXDOLW\LPSDFWVDQGZRXOGQRWUHVXOWLQWKHGHJUDGDWLRQRIVXUIDFH
ZDWHU3URSRVHG5XOHLVQRWH[SHFWHGWRUHVXOWLQDQ\YLRODWLRQRI13'(6SHUPLWV

,QLWLDO6WXG\
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%D\$UHD$LU4XDOLW\0DQDJHPHQW'LVWULFW



&KDSWHU

EDQGH /HVV7KDQ6LJQLILFDQW 3URSRVHG5XOHLVGHVLJQHGWRPLQLPL]HWRWDORUJDQLF
FRPSRXQGHPLVVLRQVIURP WKH RSHUDWLRQRI K\GURJHQSODQWV  1R JUDGLQJ RU H[WHQVLYHVLWH
SUHSDUDWLRQLVH[SHFWHGWREHUHTXLUHGWRFRQVWUXFWIRXQGDWLRQV6LWHSUHSDUDWLRQLVH[SHFWHGWREH
OLPLWHGWRWKHFRQVWUXFWLRQRIIRXQGDWLRQVIRUIODUHVWKXVUHTXLULQJOLWWOHRUQRZDWHUIRUIXJLWLYH
GXVWFRQWURO7KHUHIRUHOLWWOHRUQRZDWHUIRUGXVWVXSSUHVVLRQSXUSRVHVLVH[SHFWHGWREHQHHGHG
IRUFRQVWUXFWLRQDFWLYLWLHVXQGHUWKHSURSRVHGQHZUXOHDQGUXOHDPHQGPHQWV

0RGLILFDWLRQVPD\EHUHTXLUHGWRLQVWDOOIODUHV\VWHPVZKLFKDUHQRWPDMRUXVHUVRIZDWHU:DWHU
GHPDQGLPSDFWVDUHOLPLWHGWRWKHXVHRIZDWHUQHHGHGWRPDNHVWHDPLIVWHDPLVXVHGIRUVPRNH
VXSSUHVVLRQ5HILQHULHVDQGK\GURJHQSODQWDUHIDLUO\ODUJHXVHUVRIZDWHU7KHSRWHQWLDOLQFUHDVH
LQVWHDPLVH[SHFWHGWREHZLWKLQWKHUDQJHRIZDWHUXVHIRUWKHH[LVWLQJIDFLOLWLHVDQGQRWUHVXOWLQ
DVXEVWDQWLDOLQFUHDVHLQZDWHUXVH7KHUHIRUH3URSRVHG5XOH ZLOOQRWVLJQLILFDQWO\LPSDFW
ZDWHU GHPDQG RU LQWHUIHUH ZLWK JURXQGZDWHU UHFKDUJH RU FDXVH DQ\ QRWDEOH FKDQJH LQ WKH
JURXQGZDWHUWDEOHOHYHO

F /HVV7KDQ6LJQLILFDQW 7KHSURSRVHGPRGLILFDWLRQVUHTXLUHGWRFRPSO\ZLWK3URSRVHG
5XOHZRXOGEHORFDWHGZLWKLQWKHRSHUDWLQJSRUWLRQVRIH[LVWLQJUHILQHULHVDQGRUK\GURJHQ
SODQWV 7KHSURMHFWPRGLILFDWLRQV DUHQRWH[SHFWHGWRUHVXOW LQ WKHFRQVWUXFWLRQRIDGGLWLRQDO
LPSHUYLRXVVXUIDFHV 7KHDUHD ZKHUHWKH IODUHV\VWHPVZRXOGEH ORFDWHGDUHGHYHORSHGDQG
XUEDQL]HG7KHUHDUHQRVWUHDPVULYHUVRURWKHUQDWXUDOGUDLQDJHZLWKLQWKHFRQILQHVRIWKHH[LVWLQJ
UHILQHULHVRUK\GURJHQSODQWVWKDWZRXOGEHH[SHFWHGWREHLPSDFWHGE\DQHZIODUHV\VWHP0RVW
UDLQZDWHUDQGVXUIDFHUXQRIIZLWKLQWKH H[LVWLQJLQGXVWULDODUHDVDUHFRQWUROOHG FROOHFWHGDQG
WUHDWHGZLWKLQWKHH[LVWLQJZDVWHZDWHUWUHDWPHQWSODQWV$GGLWLRQDOO\WKHSURMHFWPRGLILFDWLRQV
DUHQRWH[SHFWHGWRUHVXOWLQDQLQFUHDVHLQVXUIDFHZDWHURULPSDFWVWRUPZDWHUGUDLQDJHIDFLOLWLHV
DVOLWWOHQHZSDYHGDUHDZLOOEHUHTXLUHG7KHUHIRUHQRVLJQLILFDQWDGYHUVHLPSDFWVWRVWRUPZDWHU
UXQRIIRUH[LVWLQJGUDLQDJHSDWWHUQVDUHH[SHFWHGDVDUHVXOWRI3URSRVHG5XOH 

G   /HVV7KDQ 6LJQLILFDQW  $V PDSSHGRQWKH 1DWLRQDO)ORRG,QVXUDQFH3URJUDP)ORRG
,QVXUDQFH5DWH0DSVSUHSDUHGE\WKH)HGHUDO(PHUJHQF\0DQDJHPHQW$JHQF\WKHRSHUDWLQJ
SRUWLRQVRIWKH3%)0DUWLQH]5HILQHU\DQG9DOHUR%HQLFLD5HILQHU\DUHGHVLJQDWHG=RQH;ZKLFK
PHDQVWKDWLWLVDQDUHDGHWHUPLQHGWREHDQDUHDRIPLQLPDOIORRGKD]DUG RXWVLGHWKHSHUFHQW
DQQXDOFKDQFHIORRGSODLQ  )(0$ 7KH9DOHUR%HQLFLD7DQN)DUPLVORFDWHGDGMDFHQWWR
6XOSKXU6SULQJV&UHHNZKLFKLVGHVLJQDWHGDUHJXODWRU\IORRGZD\ZLWKWKHSRWHQWLDOIORRGKD]DUG
DGMDFHQWWRWKHHDVWVLGHRIWKHFUHHNDQGQRWZLWKLQWKH9DOHUR%HQLFLD5HILQHU\3URSRVHG5XOH
ZRXOGEHH[SHFWHGWRUHTXLUHDIODUHDGMDFHQWWRWKHK\GURJHQSODQWVZKLFKDUHQRWORFDWHGLQ
IORRGKD]DUG]RQHV7KHUHIRUH3URSRVHG5XOHZRXOGQRWFUHDWHRUVXEVWDQWLDOO\LQFUHDVH
ULVNV IURPIORRGLQJRU H[SRVHSHRSOHRU VWUXFWXUHVWR VLJQLILFDQWULVN RIORVV LQMXU\RU GHDWK
LQYROYLQJIORRGLQJ

$VHLFKHLVDWLGDOFKDQJHLQDQHQFORVHGRUVHPLHQFORVHGZDWHUERG\FDXVHGE\VXVWDLQHGKLJK
ZLQGVRUDQHDUWKTXDNH7VXQDPLVDUHVHLVPLFDOO\LQGXFHGVHDZDYHVWKDWXSRQHQWHULQJVKDOORZ
QHDUVKRUHZDWHUVPD\UHDFKKHLJKWVFDSDEOHRIFDXVLQJZLGHVSUHDGGDPDJHWRFRDVWDODUHDV7KH
ZDWHUIURQWDUHDDGMDFHQWWRWKH6XLVDQ%D\LVDWULVNRILQXQGDWLRQIURPWVXQDPLVWKDWFRXOGEH
JHQHUDWHGLQWKH3DFLILF2FHDQ6DQ)UDQFLVFR%D\RU&DUTXLQH]6WUDLW7KHDUHDWKDWLVDWULVNRI
LQXQGDWLRQIURPWVXQDPLVDORQJWKHZDWHUIURQWLVPRVWO\PDUVKODQG7KHRSHUDWLQJSRUWLRQVRI
ERWKWKH3%)0DUWLQH]DQG9DOHUR%HQLFLDUHILQHULHVDUHORFDWHGRXWVLGHRIWKHVHLQXQGDWLRQDUHDV
,QLWLDO6WXG\
'UDIW5XOH
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%D\$UHD$LU4XDOLW\0DQDJHPHQW'LVWULFW



&KDSWHU

EHFDXVHRIWKHLUHOHYDWLRQV%DVHGRQWKHDERYHWKHSURSRVHGSURMHFWLVQRWH[SHFWHGWRUHVXOWLQ
LQFUHDVHGULVNRILQXQGDWLRQE\VHLFKHWVXQDPLRUPXGIORZ


&RQFOXVLRQ

%DVHGXSRQWKHVHFRQVLGHUDWLRQVQRVLJQLILFDQWDGYHUVHLPSDFWVWRK\GURORJ\DQGZDWHUTXDOLW\
DUHH[SHFWHGGXHWRLPSOHPHQWDWLRQRI3URSRVHG5XOH   6LQFHQRSRWHQWLDOO\VLJQLILFDQW
DGYHUVHLPSDFWVWRK\GURORJ\DQGZDWHUTXDOLW\ZHUHLGHQWLILHGQRI XUWKHUHYDOXDWLRQRIK\GURORJ\
DQGZDWHUTXDOLW\DUHUHTXLUHGLQWKH(,5



,QLWLDO6WXG\
'UDIW5XOH
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&KDSWHU



3RWHQWLDOO\
6LJQLILFDQW
,PSDFW

/HVV7KDQ
6LJQLILFDQW
,PSDFW

1R,PSDFW



/HVV7KDQ
6LJQLILFDQW
,PSDFW:LWK
0LWLJDWLRQ
,QFRUSRUDWHG

















;, /$1'86(3/$11,1*:RXOGWKHSURMHFW

D  3K\VLFDOO\GLYLGHDQHVWDEOLVKHGFRPPXQLW\"

E  &DXVHDVLJQLILFDQWHQYLURQPHQWDOLPSDFWGXHWR
D FRQIOLFW ZLWK DQ\ ODQG XVH SODQ SROLF\ RU
UHJXODWLRQDGRSWHGIRUWKHSXUSRVHRIDYRLGLQJRU
PLWLJDWLQJDQHQYLURQPHQWDOHIIHFW"








;







;





(QYLURQPHQWDO6HWWLQJ


7KH3%) 0DUWLQH]5HILQHU\LVORFDWHGLQQRUWKFHQWUDO&RQWUD&RVWD&RXQW\DSSUR[LPDWHO\
PLOHVHDVWRI6DQ)UDQFLVFRDGMDFHQWWRWKHFRPPXQLW\RI0DUWLQH]7KHSULPDU\SURFHVVLQJDUHD
RIWKH5HILQHU\LVEHWZHHQ3DFKHFR%RXOHYDUGDQG0DULQD9LVWDDQGWKHZDVWHZDWHUWUHDWPHQW
SODQWDQGZKDUIRSHUDWLRQVDUHEHWZHHQ0DULQD9LVWDDQGWKH&DUTXLQH]6WUDLW$SSUR[LPDWHO\
SHUFHQWRIWKH5HILQHU\LVORFDWHGZLWKLQWKHFRUSRUDWHOLPLWVRIWKH&LW\RI0DUWLQH]7KHUHPDLQGHU
RIWKH5HILQHU\LVLQDQXQLQFRUSRUDWHGDUHDRIWKH&RXQW\

7KH 3%) 0DUWLQH] 5HILQHU\ LV ORFDWHG LQ D KHDY\ LQGXVWULDO DUHD ZKLFK DOORZV IRU WKH
PDQXIDFWXULQJDQGSURFHVVLQJRISHWUROHXPFKHPLFDOVIHUWLOL]HUVJDVDVZHOODVQXPHURXVRWKHU
LQGXVWULDODQGPDQXIDFWXULQJXVHV7KH5HILQHU\LVERUGHUHGWRWKHQRUWK E\KHDY\LQGXVWULDOODQG
XVHDQGWKH&DUTXLQH]6WUDLWZDWHUZD\7RWKHHDVWRIWKH3%)0DUWLQH]5HILQHU\LV+LJKZD\
SXEOLFODQGVDQGZHWODQGDUHDVWKDWDUHGHVLJQDWHGDVRSHQVSDFH$ORQJWKHVRXWKHUQERUGHU
RIWKH5HILQHU\LVODQGGHVLJQDWHGDVFRPPHUFLDOPXOWLSOHIDPLO\UHVLGHQWLDO OLJKW  DQGVLQJOH
IDPLO\UHVLGHQWLDO KHDY\ 7KHDUHDZHVWRIWKH5HILQHU\LVVLPLODULQPL[WRWKHODQGXVHDORQJ
WKHVRXWKHUQDUHDKRZHYHUWKHFHQWUDO0DUWLQH]GRZQWRZQDUHDLVORFDWHGGLUHFWO\ZHVWRIWKH
5HILQHU\

7KH9DOHUR%HQLFLD5HILQHU\LV ORFDWHGDW (DVW 6HFRQG6WUHHW ZLWKLQDQLQGXVWULDODUHD
%HQLFLD,QGXVWULDO3DUN LQWKHHDVWHUQSRUWLRQRIWKH&LW\RI%HQLFLDZHVWRI,QWHUVWDWH7KH
5HILQHU\LVORFDWHGDORQJWKHQRUWKHUQHGJHRIWKH6XLVXQ%D\EHORZDORZUDQJHRIFRDVWDOKLOOV
7KH5HILQHU\RFFXSLHVDSSUR[LPDWHO\DFUHVRIWKH DFUH9DOHUR%HQLFLDSURSHUW\WKH
UHPDLQLQJSRUWLRQRIZKLFKLVXQGHYHORSHG7KH5HILQHU\LVGHVLJQDWHGDV*HQHUDO,QGXVWULDOE\
WKH&LW\RI%HQLFLD*HQHUDO3ODQDQG=RQLQJ2UGLQDQFH

7KH 9DOHUR%HQLFLD5HILQHU\LV LPPHGLDWHO\ERUGHUHGE\DSSUR[LPDWHO\DFUHVRIPRVWO\
XQGHYHORSHG9DOHURSURSHUW\WRWKHVRXWKDQGZHVWDQGJHQHUDOLQGXVWULDOXVHVWRWKHQRUWKDQG
HDVW,QGXVWULDOXVHVLQ WKH%HQLFLD,QGXVWULDO3DUNDUH ORFDWHGHDVWRIWKH5HILQHU\7KLVDUHD
FRQVLVWVODUJHO\RIVLQJOHOHYHOZDUHKRXVHDQGPDQXIDFWXULQJEXLOGLQJVLQWHUVSHUVHGZLWKSDUNLQJ
DUHDVDQGPDWHULDOVVWRUDJH\DUGV5HVLGHQWLDOXVHVDUHORFDWHGDSSUR[LPDWHO\IHHWWRWKH
,QLWLDO6WXG\
'UDIW5XOH
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&KDSWHU

VRXWKDQGZHVWRIWKH5HILQHU\DQGDSSUR[LPDWHO\IHHWWRWKHQRUWKZHVW7KLVQHLJKERUKRRG
LVVHSDUDWHGIURPWKH9DOHUR%HQLFLD5HILQHU\VLWHE\XQGHYHORSHGKLOOVLQFOXGLQJDUHDVRZQHGE\
9DOHUR

,QWKH0F$WHHU3HWULV$FW &DOLIRUQLD*RYHUQPHQW&RGH6HFWLRQHWVHT HVWDEOLVKHG
WKH6DQ)UDQFLVFR%D\&RQVHUYDWLRQDQG'HYHORSPHQW&RPPLVVLRQWRUHJXODWHGHYHORSPHQWRQ
DQGDGMDFHQWWRWKH6DQ)UDQFLVFR%D\7KHPDQGDWHRIWKLV&RPPLVVLRQLVWRSURWHFWWKH%D\DQG
WKH TXDOLW\RILWV ZDWHUV WR PD[LPL]HSXEOLFDFFHVVWR WKH %D\WR DOORZ SODQQHGFRQWUROOHG
GHYHORSPHQWDORQJWKH%D\SDUWLFXODUO\ZDWHURULHQWHGODQGXVHVWRUHVWULFWXQFRRUGLQDWHGDQG
KDSKD]DUGILOOLQJRIWKH%D\DQGWRPDLQWDLQVDOWSRQGVDQGPDQDJHGZHWODQGVDORQJWKH%D\ 7KH
&RPPLVVLRQGHYHORSHGWKH6DQ)UDQFLVFR%D\ 3ODQ %&'&   DVD FRPSUHKHQVLYHDQG
HQIRUFHDEOHSODQIRUIXOILOOLQJLWVOHJLVODWHGPDQGDWH

7KH%D\3ODQLGHQWLILHVILYHKLJKSULRULW\XVHVRIWKH%D\DQGVKRUHOLQHIRUZKLFKVKRUHOLQHDUHDV
VKRXOGEH UHVHUYHG 7KHVH³SULRULW\XVHV´DUH SRUWVZDWHUUHODWHGLQGXVWU\DLUSRUWVZLOGOLIH
UHIXJHVDQGZDWHUUHODWHGUHFUHDWLRQ7KH6DQ)UDQFLVFR%D\3ODQ %&'& GHVLJQDWHVWKH
UHILQHULHVDVDZDWHUUHODWHGLQGXVWU\ZKLFKLVGHILQHGDVDQLQGXVWU\WKDWUHTXLUHV³DZDWHUIURQW
ORFDWLRQRQQDYLJDEOHGHHSZDWHUWRUHFHLYHUDZPDWHULDOVDQGGLVWULEXWHILQLVKHGSURGXFWVE\VKLS
WKHUHE\JDLQLQJDVLJQLILFDQWWUDQVSRUWDWLRQFRVWDGYDQWDJH´


6LJQLILFDQFH&ULWHULD

7KHSURSRVHGSURMHFWLPSDFWVZLOOEHFRQVLGHUHGVLJQLILFDQWRQODQGXVHDQGSODQQLQJLIWKHSURMHFW
FRQIOLFWVZLWK WKH ODQGXVHDQG]RQLQJGHVLJQDWLRQVHVWDEOLVKHGE\ORFDOMXULVGLFWLRQVRUDQ\
DSSOLFDEOHKDELWDWFRQVHUYDWLRQRUQDWXUDOFRPPXQLW\FRQVHUYDWLRQSODQ


'LVFXVVLRQRI,PSDFWV

DDQGE 1R,PSDFW7KH3URSRVHG5XOHLVGHVLJQHGWRPLQLPL]HWRWDORUJDQLFFRPSRXQG
HPLVVLRQVIURPWKHRSHUDWLRQRIK\GURJHQSODQWV0RGLILFDWLRQVPD\EHUHTXLUHGWRLQVWDOOIODUH
V\VWHPVDWWKHK\GURJHQSODQWVRIWZRH[LVWLQJUHILQHULHV&RQVWUXFWLRQRIWKHVHIODUHV\VWHPVDVD
UHVXOW RI3URSRVHG5XOHZRXOGEHORFDWHGLQ H[LVWLQJLQGXVWULDODUHDV DQGWKXVDUH QRW
H[SHFWHGWRDIIHFWODQGXVHDQGSODQQLQJ $OOFRQVWUXFWLRQZRXOGWDNHSODFHDWDOUHDG\H[LVWLQJ
IDFLOLWLHVWKDWKDYHEHHQSUHYLRXVO\JUDGHG7KXVWKHSURSRVHGSURMHFWZRXOGQRWUHVXOWLQLPSDFWV
WKDWZRXOGSK\VLFDOO\GLYLGHDQHVWDEOLVKHGFRPPXQLW\

/DQGXVHVVXUURXQGLQJWKHUHILQHULHVDUHSULPDULO\LQGXVWULDO7KH*HQHUDO3ODQVDQGODQGXVHSODQV
IRUDUHDVZLWKLQGXVWULDO ODQGXVHVVXFKDV&RQWUD&RVWD&RXQW\DOORZIRUDQGHQFRXUDJHWKH
FRQWLQXHGXVHRILQGXVWULDOODQGXVHVZLWKLQWKHLUUHVSHFWLYHFRPPXQLWLHV3URSRVHG5XOH
ZRXOGQRWFRQIOLFWZLWKDQ\DSSOLFDEOHODQGXVHSODQSROLF\RUUHJXODWLRQRIDQDJHQF\EHFDXVH
QHZ HTXLSPHQWZRXOG EH ORFDWHG ZLWKLQ WKH FRQILQHVRI H[LVWLQJ LQGXVWULDO IDFLOLWLHV  7KH
MXULVGLFWLRQVZLWKODQGXVHDSSURYDOUHFRJQL]HDQGVXSSRUWWKHFRQWLQXHGXVHRILQGXVWULDOIDFLOLWLHV
DQG3URSRVHG5XOHZRXOGQRWLQWHUIHUHZLWKWKRVHODQGXVHSROLFLHVRUREMHFWLYHV 

&RQFOXVLRQ


,QLWLDO6WXG\
'UDIW5XOH
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&KDSWHU

%DVHGXSRQWKHVHFRQVLGHUDWLRQVQRVLJQLILFDQWDGYHUVHLPSDFWVWRODQGXVHDQGSODQQLQJDUH
H[SHFWHGGXHWRLPSOHPHQWDWLRQRI3URSRVHG5XOH6LQFHQRSRWHQWLDOO\VLJQLILFDQWDGYHUVH
LPSDFWVWRODQGXVHDQGSODQQLQJZHUHLGHQWLILHGQRIXUWKHUHYDOXDWLRQRIODQGXVHDQG]RQLQJDUH
UHTXLUHGLQWKH(,5



,QLWLDO6WXG\
'UDIW5XOH
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&KDSWHU



3RWHQWLDOO\
6LJQLILFDQW
,PSDFW

/HVV7KDQ
6LJQLILFDQW
,PSDFW:LWK
0LWLJDWLRQ
,QFRUSRUDWHG

/HVV7KDQ
6LJQLILFDQW
,PSDFW

1R,PSDFW











;,, 0,1(5$/5(6285&(6:RXOGWKHSURMHFW

D  5HVXOW LQ WKH ORVV RI DYDLODELOLW\RI D NQRZQ
PLQHUDOUHVRXUFHWKDWZRXOGEHRIYDOXHWRWKH
UHJLRQDQGWKHUHVLGHQWVRIWKHVWDWH"

E  5HVXOW LQ WKH ORVV RI DYDLODELOLW\RI D ORFDOO\
LPSRUWDQW PLQHUDO UHVRXUFH UHFRYHU\ VLWH
GHOLQHDWHGRQDORFDOJHQHUDOSODQVSHFLILFSODQ
RURWKHUODQGXVHSODQ"
















;







;





(QYLURQPHQWDO6HWWLQJ

$FFRUGLQJ WR WKH &DOLIRUQLD'HSDUWPHQWRI &RQVHUYDWLRQ'LYLVLRQ RI0LQHV DQG *HRORJ\¶V
$JJUHJDWH5HVRXUFHV0DSWZR$JJUHJDWH5HVRXUFHDUHDVDUHORFDWHGLQWKH%D\$UHD1RUWK6DQ
)UDQFLVFRKDVPLOOLRQWRQVRISHUPLWWHGDJJUHJDWHUHVHUYHVVHFWRUDQG6RXWK6DQ)UDQFLVFRKDV
PLOOLRQWRQVRISHUPLWWHGUHVHUYHV 2WKHUVPDOOHUDJJUHJDWHSURGXFWLRQDUHDVLQWKH%D\
$UHDLQFOXGH)UHPRQW3OHDVDQWRQ6DQWD&ODUD6DQWD&UX]DPRQJRWKHUV &DOLIRUQLD*HRORJLFDO
6XUYH\ 

$FFRUGLQJ WR WKH &DOLIRUQLD'HSDUWPHQWRI &RQVHUYDWLRQ'LYLVLRQ RI0LQHV DQG *HRORJ\¶V
$JJUHJDWH 5HVRXUFHV0DS&RQWUD&RVWDDQG6RODQR&RXQWLHVDUHQRWFXUUHQWO\FRQVLGHUHGDQ
$JJUHJDWH5HVRXUFHVHFWRU$UHDVZLWKWKLVGHVLJQDWLRQDUHMXGJHGWREHRISULPHLPSRUWDQFHLQ
PHHWLQJIXWXUHPLQHUDOQHHGVLQWKHUHJLRQDQGODQGXVHGHFLVLRQVPXVWFRQVLGHUWKHLPSRUWDQFH
RIWKHVHUHVRXUFHVWRWKHUHJLRQDVDZKROH1RVXFKDUHDVDUHORFDWHGLQ6RODQRRU&RQWUD&RVWD
&RXQW\

7KH&RQWUD&RVWD*HQHUDO3ODQLGHQWLILHGWKUHHUHJLRQDOO\VLJQLILFDQWDUHDVRIPLQHUDOUHVRXUFHVLQ
WKH&RXQW\  DGHSRVLWRIGLDEDVH LJQHRXVURFNXVHGIRUURDGEDVHDQGULS UDS ORFDWHGLQWKH
0W=LRQDUHDQHDU&RQFRUGDQG&OD\WRQ  DJHRORJLFDOGHSRVLWRIVDQGVWRQH XVHGWRWUHQFK
EDFNILOODQGIRUWKHPDQXIDFWXUHRIKHDWUHVLVWDQWJODVV ORFDWHGMXVWVRXWKRI&DPLQR'LDEORDQG
HDVWRI9DVFR5RDGDQG  PLQLQJDQGEULFNSURGXFWLRQQHDU3RUW&RVWD7KHVHUHVRXUFHDUHDV
DUHGHVLJQDWHGIRUSURWHFWLRQLQWKH*HQHUDO3ODQ &RQWUD&RVWD 


6LJQLILFDQFH&ULWHULD


7KHSURSRVHGSURMHFWLPSDFWVRQPLQHUDOUHVRXUFHVZLOOEHFRQVLGHUHGVLJQLILFDQWLI

,QLWLDO6WXG\
'UDIW5XOH
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&KDSWHU

 7KHSURMHFWZRXOGUHVXOWLQWKHORVVRIDYDLODELOLW\RIDNQRZQPLQHUDOUHVRXUFHWKDWZRXOG
EHRIYDOXHWRWKHUHJLRQDQGWKHUHVLGHQWVRIWKHVWDWH
 7KH SURSRVHGSURMHFWUHVXOWVLQ WKH ORVV RIDYDLODELOLW\RID ORFDOO\ LPSRUWDQWPLQHUDO
UHVRXUFHUHFRYHU\VLWHGHOLQHDWHGRQDORFDOJHQHUDOSODQVSHFLILFSODQRURWKHUODQGXVH
SODQ


'LVFXVVLRQRI,PSDFWV

DE 1R,PSDFW3URSRVHG5XOHLVQRWDVVRFLDWHGZLWKDQ\DFWLRQWKDWZRXOGUHVXOWLQWKH
ORVVRIDYDLODELOLW\RIDNQRZQPLQHUDOUHVRXUFHWKDWZRXOGEHRIYDOXHWRWKHUHJLRQDQGWKH
UHVLGHQWVRIWKHVWDWHRURIDORFDOO\LPSRUWDQWPLQHUDOUHVRXUFHUHFRYHU\VLWHG HOLQHDWHGRQDORFDO
JHQHUDO SODQ VSHFLILF SODQ RU RWKHU ODQG XVH SODQ  7KH SURSRVHG PRGLILFDWLRQV WR WKH
UHILQHULHVK\GURJHQSODQWVZRXOGFRQWLQXHWREHORFDWHGZLWKLQWKHH[LVWLQJLQGXVWULDODUHDV7KHVH
VLWHVGRQRWFRQWDLQDQ\NQRZQPLQHUDOUHVRXUFHVLQFOXGLQJVDQGJUDYHOWLPEHUUHVRXUFHVRURLO
RUQDWXUDOJDVUHVHUYHV 1RNQRZQORFDOO\LPSRUWDQWPLQHUDOUHVRXUFHVRFFXUDWWKHVLWH $VD
UHVXOWQRVLJQLILFDQWDGYHUVHLPSDFWVRQDYDLODEOHPLQHUDOUHVRXUFHVDUHDQWLFLSDWHG


&RQFOXVLRQ

%DVHGXSRQWKHVHFRQVLGHUDWLRQVQRVLJQLILFDQWDGYHUVHLPSDFWVWRPLQHUDOUHVRXUFHVDUHH[SHFWHG
GXHWRLPSOHPHQWDWLRQRI3URSRVHG5XOH6LQFHQRSRWHQWLDOO\VLJQLILFDQWDGYHUVHLPSDFWV
WRPLQHUDOUHVRXUFHVZHUHLGHQWLILHGQRIXUWKHUHYDOXDWLRQRIPLQHUDOUHVRXUFHVDUHUHTXLUHGLQWKH
(,5





,QLWLDO6WXG\
'UDIW5XOH
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&KDSWHU



3RWHQWLDOO\
6LJQLILFDQW
,PSDFW

/HVV7KDQ
6LJQLILFDQW
,PSDFW:LWK
0LWLJDWLRQ
,QFRUSRUDWHG

/HVV7KDQ
6LJQLILFDQW
,PSDFW

1R,PSDFW











;,,,12,6(:RXOGWKHSURMHFW

D  *HQHUDWLRQ RI D VXEVWDQWLDO WHPSRUDU\ RU
SHUPDQHQWLQFUHDVHLQDPELHQWQRLVHOHYHOVLQWKH
YLFLQLW\ RI WKH SURMHFW LQ H[FHVV RI VWDQGDUGV
HVWDEOLVKHGLQ WKH ORFDO JHQHUDO SODQ RU QRLVH
RUGLQDQFH RU DSSOLFDEOH VWDQGDUGV RI RWKHU
DJHQFLHV"

E  *HQHUDWLRQRIH[FHVVLYHJURXQGERUQHYLEUDWLRQ
RUJURXQGERUQHQRLVHOHYHOV"

F  )RU D SURMHFW ORFDWHGZLWKLQ WKH YLFLQLW\ RI D
SULYDWHDLUVWULS RU DQ DLUSRUW ODQGXVH SODQRU
ZKHUHVXFKDSODQKDVQRWEHHQDGRSWHGZLWKLQ
WZRPLOHVRIDSXEOLFDLUSRUWRUSXEOLFXVHDLUSRUW
DQGH[SRVHSHRSOHUHVLGLQJ RU ZRUNLQJ LQ WKH
SURMHFWDUHDWRH[FHVVLYHQRLVHOHYHOV"














;







;









;




(QYLURQPHQWDO6HWWLQJ

7KHDPELHQWQRLVHHQYLURQPHQWLQWKHXUEDQDUHDVRIWKH%D\$UHDLVGHILQHGE\DZLGHYDULHW\RI
QRLVHVRXUFHVZLWKWKHSUHGRPLQDQWQRLVHVRXUFHEHLQJWUDIILF7UDIILFQRLVHH[SRVXUHLVSULPDULO\
DIXQFWLRQRIWKHYROXPHRIYHKLFOHVSHUGD\WKHVSHHGRI WKRVHYHKLFOHVWKHW\SHRIJURXQG
VXUIDFHWKHQXPEHURIWKRVHYHKLFOHVUHSUHVHQWHGE\PHGLXPDQGKHDY\WUXFNVWKHGLVWULEXWLRQRI
WKRVHYHKLFOHVGXULQJGD\WLPHDQGQLJKWWLPHKRXUVDQGWKHSUR[LPLW\RIQRLVH VHQVLWLYHUHFHSWRUV
WRWKHURDGZD\([LVWLQJDYHUDJHWUDIILFQRLVHH[SRVXUHUDQJHVIURPGHFLEHOV G%$  QH[WWR
FROOHFWRUDQGVPDOOURDGV WRDDVKLJKDVG%$ QH[WWRIUHHZD\V %XVWUDQVLWDOVRFRQWULEXWHV
WRURDGZD\QRLVHOHYHOV,Q6DQ)UDQFLVFRDODUJHSRUWLRQRIWKHWUDQVLWEXVIOHH WLVHOHFWULILHGDQG
FRQVHTXHQWO\WKH FRQWULEXWLRQRI EXV WUDQVLW WR ORFDOL]HG URDGZD\QRLVHOHYHOV LV GHFUHDVHG
$%$* 

7KH 9DOHUR %HQLFLD 5HILQHU\ FRPSOH[LV ERUGHUHGE\ DSSUR[LPDWHO\  DFUHV RI PRVWO\
XQGHYHORSHG9DOHURSURSHUW\WRWKHVRXWKDQGZHVWDQGJHQHUDOLQGXVWULDOXVHVWRWKHQRUWKDQG
HDVW5HVLGHQWLDOXVHVDUHORFDWHGWRWKHVRXWK +LOOFUHVWQHLJKERUKRRG DQGZHVW 6RXWKDPSWRQ
QHLJKERUKRRG RIWKH9DOHUREXIIHUODQGERXQGDULHV7KHFORVHVWVHQVLWLYHUHFHSWRUVWRWKH9DOHUR
%HQLFLD5HILQHU\DUH UHVLGHQFHVRII/DQVLQJ &LUFOH DSSUR[LPDWHO\PLOH QRUWKZHVWRIWKH
5HILQHU\7KHEXIIHUODQGVVHSDUDWLQJWKHQHLJKERUKRRGVIURPWKH5HILQHU\DUHGHVLJQDWHGIRUQRQ
QRLVHVHQVLWLYHXVHVE\ WKH %HQLFLD*HQHUDO3ODQ  GHVLJQDWHGDV *HQHUDO,QGXVWULDO/LPLWHG
,QLWLDO6WXG\
'UDIW5XOH
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&KDSWHU

,QGXVWULDODQG*HQHUDO2SHQ6SDFH &LW\RI%HQLFLD $UHDVWRWKHQRUWKHDVWDQGVRXWKHDVW
RIWKH5HILQHU\DUHDOVRQRQQRLVHVHQVLWLYHODQGXVHVFRQVLVWLQJRI,QWHUVWDWHDQGWKH%HQLFLD
,QGXVWULDO3DUN

7KHGRPLQDQWH[LVWLQJVRXUFHVRIERWKQRLVHDQGYLEUDWLRQZLWKLQWKHYLFLQLW\RIWKH3%)0DUWLQH]
5HILQHU\LQFOXGHWKHUHILQHU\RSHUDWLRQVDQGWUDIILFRQWKHPDMRUURDGZD\VDQGQHDUE\UDLOOLQHV
0DMRUURDGZD\VLQWKHYLFLQLW\RIWKH3%)0DUWLQH]5HILQHU\LQFOXGH3DFKHFR%RXOHYDUG6KHOO
$YHQXH0DULQD9LVWD:D\DQG,QWHUVWDWH , $OVRDUDLOOLQHXVHGE\WKH8QLRQ3DFLILF
5DLOURDG &RPSDQ\ 8355  DQG $PWUDN WR IHUU\ SDVVHQJHUV DQG IUHLJKW SDVVHV ZLWKLQ
DSSUR[LPDWHO\IHHWQRUWKRIWKH3%)0DUWLQH]5HILQHU\7KHFORVHVWDLUSRUWWRWKH3%)0DUWLQH]
5HILQHU\LV%XFKDQDQ)LHOGLQ&RQFRUGDSSUR[LPDWHO\WKUHHPLOHVWRWKHVRXWKHDVW


6LJQLILFDQFH&ULWHULD


7KHSURSRVHGSURMHFWLPSDFWVRQQRLVHZLOOEHFRQVLGHUHGVLJQLILFDQWLI

 &RQVWUXFWLRQQRLVHOHYHOVH[FHHGWKHORFDOQRLVHRUGLQDQFHVRULIWKHQRLVHRUGLQDQFHLV
FXUUHQWO\H[FHHGHGSURMHFWQRLVHVRXUFHVLQFUHDVHDPELHQWQRLVHOHYHOVE\PRUHWKDQ
WKUHHGHFLEHOV G%$ DWWKHFORVHVWRIIVLWHUHFHSWRU
 7KHSURSRVHGSURMHFWRSHUDWLRQDOQRLVHOHYHOVH[FHHGDQ\RIWKHORFDOQRLVHRUGLQDQFHVDW
WKHVLWHERXQGDU\RULIWKHQRLVHWKUHVKROGLVFXUUHQWO\H[FHHGHGSURMHFWQRLVHVRXUFHV
LQFUHDVHDPELHQWQRLVHOHYHOVE\PRUHWKDQWKUHHG%$DWWKHVLWHERXQGDU\


'LVFXVVLRQRI,PSDFWV

D /HVV7KDQ6LJQLILFDQW8QGHU3URSRVHG5XOHQHZIODUHV\VWHPVZRXOGEHFRQVWUXFWHG
ZLWKLQWKHFRQILQHVRIWZRH[LVWLQJUHILQHULHVRUDGMDFHQWWRH[LVWLQJK\GURJHQSODQWV 

&RQVWUXFWLRQ1RLVH,PSDFWV

&RQVWUXFWLRQDFWLYLWLHVDVVRFLDWHGZLWKWKHSURSRVHGUXOHPD\JHQHUDWHVRPHQRLVHDVVRFLDWHGZLWK
WHPSRUDU\FRQVWUXFWLRQHTXLSPHQWDQGFRQVWUXFWLRQUHODWHGWUDIILF&RQVWUXFWLRQZRXOG OLNHO\
UHTXLUHWUXFNWULSVWRGHOLYHUHTXLSPHQWDFRQVWUXFWLRQFUHZRIXSWRDERXWZRUNHUVDQGDIHZ
SLHFHVRIFRQVWUXFWLRQHTXLSPHQW HJDLUFRPSUHVVRUVFUDQHVIRUNOLIWJHQHUDWRUVDHULDOOLIWV
UROOHUV ZHOGHUV DQG KDQG WRROV   7DEOH  SUHVHQWV W\SLFDO QRLVH OHYHOV DVVRFLDWHGZLWK
FRQVWUXFWLRQHTXLSPHQW
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%D\$UHD$LU4XDOLW\0DQDJHPHQW'LVWULFW



&KDSWHU

7$%/(
&RQVWUXFWLRQ(TXLSPHQW1RLVH/HYHOV
7\SLFDO1RLVH/HYHOIWIURP
6RXUFH G%$ 












(TXLSPHQW
%DFNKRH
&UDQH
:HOGHU
$LU&RPSUHVVRU
&RPSDFWRU
)RUNOLIW
&RQFUHWH3XPS
&RQFUHWH6DZ
*HQHUDWRU
0DQ/LIW
7UXFN
6RXUFH86)7$


&RQVWUXFWLRQDFWLYLWLHVZRXOGRFFXUDWH[LVWLQJUHILQHULHVLQKHDY\LQGXVWULDODUHDV1RLVHIURP
FRQVWUXFWLRQDFWLYLWLHVZRXOGGLPLQLVKUDSLGO\ZLWKGLVWDQFHIURPDFRQVWUXFWLRQVLWHJHQHUDOO\DW
DUDWHRIVL[GHFLEHOVSHUGRXEOLQJRIGLVWDQFH)RUH[DPSOHDQRLVHOHYHORIGHFLEHOVPHDVXUHG
DWIHHWIURPWKHQRLVHVRXUFHZRXOGGHFUHDVHWRGHFLEHOVDWIHHWGHFLEHOVDWIHHW
GHFLEHOVDWIHHWGHFLEHOVDWIHHWDQGGHFLEHOVDWIHHW7KHFORVHVWUHVLGHQWV
WRWKH9DOHUR%HQLFLD5HILQHU\DUHDSSUR[LPDWHO\PLOH IHHW  5HVLGHQWVDUHORFDWHG
FORVHUWRSRUWLRQVRIWKH3%)0DUWLQH]5HILQHU\DOWKRXJKPRVWRIWKHPDUHORFDWHGRYHUIHHW
IURPWKHRSHUDWLQJUHILQHU\XQLWV7KHUHIRUHFRQVWUXFWLRQQRLVHOHYHOVZRXOGEHGHFLEHOVDW
WKHFORVHVWUHVLGHQWLDODUHDV

0RVWORFDOFLWLHVDQGFRXQWLHVOLPLWFRQVWUXFWLRQDFWLYLWLHVWRGD\WLPHKRXUV HJEHWZHHQDP
DQGSP0RQGD\WKURXJK)ULGD\  &RPSOLDQFHZLWKORFDOQRLVHUHTXLUHPHQWVZRXOGOLPLW
QRLVHDFWLYLWLHVWRGD\WLPHKRXUVGXULQJZHHNGD\VDQGDYRLGFRQVWUXFWLRQGXULQJWKHPRUHVHQVLWLYH
QLJKWWLPHKRXUV)XUWKHUFRQVWUXFWLRQDFWLYLWLHVDUHH[SHFWHGWREHOLPLWHGWRLQGXVWULDODUHDVDQG
ZRXOGEHWHPSRUDU\7KHUHIRUHQRLVHLPSDFWVDVVRFLDWHGZLWKFRQVWUXFWLRQDFWLYLWLHVDUHH[SHFWHG
WREHOHVVWKDQVLJQLILFDQW

2SHUDWLRQDO1RLVH,PSDFWV

7KHH[LVWLQJQRLVHHQYLURQPHQWDWHDFKRIWKHDIIHFWHGUHILQHULHVLVW\SLFDOO\GRPLQDWHGE\QRLVH
IURPH[LVWLQJHTXLSPHQWRQVLWHYHKLFXODUWUDIILFDURXQGWKHIDFLOLWLHVWUXFNVHQWHULQJDQGH[LWLQJ
WKHUHILQHU\SUHPLVHVDQGDGMDFHQWEXVLQHVVHVQRLVHIURPRWKHUEXVLQHVVHVLQWKHDUHDDQGUDLO
WUDIILF)ODUHVDUHJHQHUDOO\QRWPDMRUVRXUFHVRIFRQWLQXRXVQRLVHDWLQGXVWULDOIDFLOLWLHV$IODUH
UHTXLUHVDSLORWOLJKW VLPLODUWRDSLORWRQDJDVVWRYH IRUFRQWLQXRXVRSHUDWLRQVRWKDWWKHIODUHLV
LQVWDQGE\FRQGLWLRQDQGFDQRSHUDWHLPPHGLDWHO\ZKHQQHHGHG7KHIODUHLQVWDQG E\RSHUDWLRQ
LVQRWDPDMRUQRLVHVRXUFHVDQGGRHVQRWJHQHUDWHQRLVH$IODUHFDQEHDVRXUFHRIQRLVHZKHQ
WKHUHLV DIODULQJHYHQW +RZHYHUIODULQJHYHQWVDUH H[SHFWHGWREHVSRUDGLFQRWSUHGLFWDEOH
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%D\$UHD$LU4XDOLW\0DQDJHPHQW'LVWULFW



&KDSWHU

EHFDXVHIODULQJZRXOGRQO\RFFXUZKHQWKHSURGXFHGK\GURJHQLVIRXQGWREHRIIVSHFLILFDWLRQRU
GXULQJXSVHWRU HPHUJHQF\FRQGLWLRQVDQGWKHUHIRUHWKHUHODWHGQRLVHLPSDFWVDUHFRQVLGHUHG
VSHFXODWLYH,QDGGLWLRQDVGLVFXVVHGDERYHDQRLVHOHYHORIGHFLEHOVPHDVXUHGDWIHHWIURP
WKHQRLVHVRXUFHZRXOGGHFUHDVHWRGHFLEHOVDWIHHWGHFLEHOVDWIHHWGHFLEHOVDW
 IHHW DQG  GHFLEHOV DW  IHHW ZKLFK LV JHQHUDOO\ OHVV WKDQ QRLVH LQ PRVW
LQGXVWULDOFRPPHUFLDODUHDV  $OO QRLVH SURGXFLQJ HTXLSPHQWPXVW FRPSO\ ZLWK ORFDO QRLVH
RUGQDQFHVDQGDSSOLFDEOH26+$DQG&DO26+$QRLVHUHTXLUHPHQWV&RPSOLDQFHZLWKWKHVHQRLVH
UHTXLUHPHQWVZRXOGDSSO\WRWKHDIIHFWHGIDFLOLWLHVDQGZRXOGEHH[SHFWHGWROLPLWQRLVHDFWLYLWLHV
WRDFFHSWDEOHOHYHOV

E /HVV7KDQ6LJQLILFDQW7KHSURSRVHGSURMHFWLVQRWH[SHFWHGWRJHQHUDWHRUH[SRVHSHRSOH
WRH[FHVVLYHJURXQGERUQHYLEUDWLRQRUJURXQGERUQHQRLVH1RVXEVWDQWLDOJUDGLQJLVUHTXLUHG
EHFDXVHWKHDIIHFWHGIDFLOLWLHVKDYHDOUHDG\EHHQJUDGHGDQGDUHOHYHO &RQVWUXFWLRQDFWLYLWLHV
ZRXOGLQFOXGHWKHXVHRIFRQVWUXFWLRQHTXLSPHQWWRGHYHORSIRRWLQJVIRXQGDWLRQIRUWKHIODUHEXW
QRODUJHHTXLSPHQWWKDWZRXOGJHQHUDWHVXEVWDQWLDOYLEUDWLRQLVH[SHFWHGWREHUHTXLUHGEHFDXVH
WKHVLWHVDUHDOUHDG\JUDGHGDQGGHYHORSHG )XUWKHUFRQVWUXFWLRQDFWLYLWLHVDUHWHPSRUDU\DQG
RFFXU GXULQJ WKH GD\OLJKW KRXUV LQ FRPSOLDQFHZLWK ORFDO QRLVH VWDQGDUGVDQG RUGLQDQFHV
7KHUHIRUH3URSRVHG5XOHLVQRWH[SHFWHGWRJHQHUDWHH[FHVVLYHJURXQGERUQHYLEUDWLRQRU
QRLVH

F 1R,PSDFWV7KHFORVHVWDLUSRUWWRHLWKHUWKH3%)0DUWLQH]5HILQHU\RUWKH9DOHUR%HQLFLD
5HILQHU\LVWKH%XFKDQDQ)LHOG$LUSRUWDQDLUSRUWLQWKH&LW\RI&RQFRUG7KH$LUSRUWLVORFDWHG
DSSUR[LPDWHO\PLOHVIURPWKH3%)0DUWLQH]5HILQHU\DQGRYHUPLOHVIURPWKH9DOH UR%HQLFLD
5HILQHU\$VGLVFXVVHGDERYHIODUHVZRXOGEHSODFHGLQH[LVWLQJLQGXVWULDODUHDV3URSRVHG5XOH
ZRXOGQRWUHVXOWLQDQLQFUHDVHLQQRLVHRUSODFHUHVLGHQWLDORURFFXSDWLRQDOUHFHSWRUVFORVHU
WRWKH%XFKDQDQ)LHOG$LUSRUW7KHUHIRUH3URSRVHG5XOHZRXOGQRWH[SRVHSHRSOHUHVLGLQJ
RUZRUNLQJLQWKHSURMHFWDUHDWRH[FHVVLYHQRLVHOHYHOVDVVRFLDWHGZLWKDLUSRUWV

Conclusion
%DVHG XSRQ WKHVH FRQVLGHUDWLRQVQR VLJQLILFDQW DGYHUVHQRLVH LPSDFWV DUH H[SHFWHGGXH WR
LPSOHPHQWDWLRQRI3URSRVHG5XOH6LQFHQRSRWHQWLDOO\VLJQLILFDQWDGYHUVHQRLVHLPSDFWV
ZHUHLGHQWLILHGQRIXUWKHUHYDOXDWLRQRIQRLVHLPSDFWVDUHUHTXLUHGLQWKH(,5
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%D\$UHD$LU4XDOLW\0DQDJHPHQW'LVWULFW



&KDSWHU



3RWHQWLDOO\
6LJQLILFDQW
,PSDFW

/HVV7KDQ
6LJQLILFDQW
,PSDFW

1R,PSDFW



/HVV7KDQ
6LJQLILFDQW
,PSDFWZLWK
0LWLJDWLRQ
,QFRUSRUDWHG

















;,93238/$7,21  +286,1*  :RXOG WKH
SURMHFW

D  ,QGXFHVXEVWDQWLDOXQSODQQHGSRSXODWLRQJURZWK
LQDQDUHDHLWKHUGLUHFWO\ HJE\SURSRVLQJQHZ
KRPHVDQGEXVLQHVVHV RULQGLUHFWO\ HJWKURXJK
H[WHQVLRQRIURDGVRURWKHULQIUDVWUXFWXUH "

E  'LVSODFHDVXEVWDQWLDOQXPEHURIH[LVWLQJSHRSOH
RUKRXVLQJXQLWVQHFHVVLWDWLQJWKHFRQVWUXFWLRQ
RIUHSODFHPHQWKRXVLQJHOVHZKHUH"








;







;




(QYLURQPHQWDO6HWWLQJ


7KH%$$40'FRYHUVDOORI$ODPHGD&RQWUD&RVWD0DULQ6DQ)UDQFLVFR6DQ0DWHR6DQWD
&ODUDDQG1DSD&RXQWLHVDQGSRUWLRQVRIVRXWKZHVWHUQ6RODQRDQGVRXWKHUQ6RQRPD&RXQWLHV
7KHDUHDRIFRYHUDJHLVYDVW DERXWVTXDUHPLOHV VRWKDWODQGXVHVYDU\JUHDWO\DQGLQFOXGH
FRPPHUFLDOLQGXVWULDOUHVLGHQWLDODJULFXOWXUDODQGRSHQVSDFHXVHV3URSRVHG5XOH ZRXOG
DSSO\WRIDFLOLWLHVZKLFKDUHW\SLFDOO\ORFDWHGZLWKLQLQGXVWULDORUFRPPHUFLDODUHDV


3RSXODWLRQLQWKH%D\$UHDLQZDVDERXWPLOOLRQSHRSOHZKLFKLVDERXWSHUFHQWRI
&DOLIRUQLD¶VSRSXODWLRQ7KHSRSXODWLRQRIWKH%D\$UHDLVH[SHFWHGWRJURZWRDERXWPLOOLRQ
SHRSOHE\$SSUR[LPDWHO\PLOOLRQSHRSOHLQWKH%D\$UHDZHUHHPSOR\HGLQDQG
WKDWQXPEHULVH[SHFWHGWRJURZWRPLOOLRQMREVE\7KHUHZHUHDSSUR[LPDWHO\PLOOLRQ
KRXVHKROGVLQWKH%D\$UHDLQDQGWKHQXPEHURIKRXVHKROGVLVH[SHFWHGWRLQFUHDVHWR
PLOOLRQE\ $%$* 


6LJQLILFDQFH&ULWHULD

7KHSURSRVHGSURMHFWLPSDFWVRQSRSXODWLRQDQGKRXVLQJZLOOEHFRQVLGHUHGVLJQLILFDQWLI

x 7KHGHPDQGIRUWHPSRUDU\RUSHUPDQHQWKRXVLQJH[FHHGVWKHH[LVWLQJVXSSO\
x 7KHSURSRVHGSURMHFWSURGXFHVDGGLWLRQDOSRSXODWLRQKRXVLQJRUHPSOR\PHQWLQFRQVLVWHQW
ZLWKDGRSWHGSODQVHLWKHULQWHUPVRIRYHUDOODPRXQWRUORFDWLRQ
x 7KHSURMHFWGLVSODFHVVXEVWDQWLDOQXPEHUVRISHRSOHRUH[LVWLQJKRXVLQJQHFHVVLWDWLQJWKH
FRQVWUXFWLRQRIUHSODFHPHQWKRXVLQJHOVHZKHUHLQH[FHVVRIWKDWFRQWDLQHGLQD&LW\ RU
&RXQW\+RXVLQJ(OHPHQW
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%D\$UHD$LU4XDOLW\0DQDJHPHQW'LVWULFW



&KDSWHU

'LVFXVVLRQRI,PSDFWV

D 1R,PSDFW3URSRVHG5XOHLVQRWDQWLFLSDWHGWRJHQHUDWHDQ\VLJQLILFDQWHIIHFWVHLWKHU

GLUHFWO\RULQGLUHFWO\RQWKH%D\$UHD¶VSRSXODWLRQRUSRSXODWLRQGLVWULEXWLRQ

,W LV H[SHFWHGWKDWWKHH[LVWLQJODERUSRROZRXOGDFFRPPR GDWHWKHODERUUHTXLUHPHQWVIRUWKH
FRQVWUXFWLRQRIWZRQHZIODUHV\VWHPVDVWKHH[LVWLQJODERUSRRORIPLOOLRQSHRSOHLQWKH%D\
$UHDFDQDFFRPPRGDWHWKHHVWLPDWHGFRQVWUXFWLRQZRUNHUVSHUIDFLOLW\,QDGGLWLRQLWLVQRW
H[SHFWHGWKDWWKHDIIHFWHGIDFLOLWLHVZRXOGQHHGWRKLUHDGGLWLRQDOSHUPDQHQWSHUVRQQHOWRRSHUDWH
WKH QHZ HTXLSPHQW $V VXFKLPSOHPHQWLQJ3URSRVHG5XOH  LV QRW H[SHFWHGWR LQGXFH
VXEVWDQWLDOSRSXODWLRQJURZWK

 E   1R ,PSDFW %HFDXVHWKHSURMHFWPRGLILFDWLRQVZLOO RFFXUZLWKLQ H[LVWLQJLQGXVWULDO
IDFLOLWLHVORFDWHGLQDKLJKO\XUEDQL]HGDUHDQRKRXVLQJXQLWVZLOOEHGLVSODFHG%HFDXVHWKHODERU
IRUFHLVQRWH[SHFWHGWRLQFUHDVHRYHUKLVWRULFDOOHYHOVQRDGGLWLRQDOKRXVLQJZLOOEHQHFHVVDU\WR
DFFRPPRGDWHWKHODERUIRUFH6XEVWDQWLDOKRXVLQJJURZWKLQWKHDUHDZLOOQRWRFFXUDVDUHVXOWRI
WKHSURMHFWPRGLILFDWLRQV7KHUHIRUHQRVLJQLILFDQWDGYHUVHSRSXODWLRQRUKRXVLQJLPSDFWVDUH
H[SHFWHGGXHWRLPSOHPHQWDWLRQRI3URSRVHG5XOH

Conclusion
%DVHGXSRQWKHVH FRQVLGHUDWLRQVQR VLJQLILFDQWDGYHUVHSRSXODWLRQDQGKRXVLQJLPSDFWV DUH
H[SHFWHGGXHWRLPSOHPHQWDWLRQRI3URSRVHG5XOH6LQFHQRSRWHQWLDOO\VLJQLILFDQWDGYHUVH
SRSXODWLRQDQGKRXVLQJLPSDFWVZHUHLGHQWLILHGQRIXUWKHUHYDOXDWLR QRISRSXODWLRQDQGKRXVLQJ
LPSDFWVDUHUHTXLUHGLQWKH(,5
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%D\$UHD$LU4XDOLW\0DQDJHPHQW'LVWULFW



&KDSWHU



3RWHQWLDOO\
6LJQLILFDQW
,PSDFW

/HVV7KDQ
6LJQLILFDQW
,PSDFW:LWK
0LWLJDWLRQ
,QFRUSRUDWHG

/HVV7KDQ
6LJQLILFDQW
,PSDFW

1R,PSDFW











;938%/,&6(59,&(6

D :RXOGWKHSURMHFWUHVXOWLQVXEVWDQWLDODGYHUVH
SK\VLFDOLPSDFWVDVVRFLDWHGZLWKWKHSURYLVLRQRI
QHZ RU SK\VLFDOO\ DOWHUHG JRYHUQPHQWDO
IDFLOLWLHV QHHG IRU QHZ RU SK\VLFDOO\ DOWHUHG
JRYHUQPHQWDO IDFLOLWLHV WKH FRQVWUXFWLRQ RI
ZKLFK FRXOG FDXVH VLJQLILFDQW HQYLURQPHQWDO
LPSDFWVLQRUGHUWRPDLQWDLQDFFHSWDEOHVHUYLFH
UDWLRV UHVSRQVH WLPHV RU RWKHU SHUIRUPDQFH
REMHFWLYHV IRU DQ\ RI WKH IROORZLQJ SXEOLF
VHUYLFHV


)LUHSURWHFWLRQ"

3ROLFHSURWHFWLRQ"

6FKRROV"

3DUNV"

2WKHUSXEOLFIDFLOLWLHV"


























































;
















;
;
;
;




(QYLURQPHQWDO6HWWLQJ


)LUH3URWHFWLRQ

7KH &RQWUD &RVWD&RXQW\)LUH 3URWHFWLRQ 'LVWULFW &21),5(  SURYLGHVILUH DQGHPHUJHQF\
PHGLFDOVHUYLFHVWR QLQH FLWLHV LQFOXGLQJ0DUWLQH]  DQGWKH XQLQFRUSRUDWHGDUHDVVHUYLQJD
SRSXODWLRQRIDFURVVDVTXDUHPLOHDUHDZLWKILUHVWDWLRQV 7KH&21),5(LVD
ZHOOHTXLSSHGIXOOVHUYLFHILUHDJHQF\ZKLFKSURYLGHVVHUYLFHWREXVLQHVVUHVLGHQWVDQGLQGXVWU\
LQFOXGLQJVHYHUDOSHWUROHXPUHILQHULHVDQGFKHPLFDOPDQXIDFWXULQJSODQWV &21),5( VHUYHV
PDQ\DUHDFRPPXQLWLHVLQFOXGLQJ:DOQXW&UHHN3OHDVDQW+LOO &RQFRUG3DFKHFR0DUWLQH]
&OD\WRQ/DID\HWWH&O\GH%ULRQHV(O6REUDQWH6DQ3DEOR$QWLRFK3LWWVEXUJDQG%D\3RLQW

7ZRILUHVWDWLRQVDUHORFDWHGZLWKLQDSSUR[LPDWHO\WKUHHPLOHVRIWKH3%)0DUWLQH]5HILQHU\  
)LUH6WDWLRQORFDWHGDW6KHOO$YHQXH0DUWLQH]DSSUR[LPDWHO\PLOHVRXWKZHVWRIWKH
5HILQHU\DQG  )LUH6WDWLRQORFDWHGDW&HQWHU6WUHHW0DUWLQH]DSSUR[LPDWHO\PLOHV
VRXWKHDVWRIWKH5HILQHU\

7KH %HQLFLD)LUH 'HSDUWPHQWSURYLGHVILUHSURWHFWLRQDQGHPHUJHQF\VHUYLFHVLQ WKH &LW\ RI
%HQLFLD 7ZR ILUHVWDWLRQVDUHORFDWHGZLWKLQ DSSUR[LPDWHO\WZRPLOHVRIWKH 9DOHUR%HQLFLD
5HILQHU\  )LUH 6WDWLRQ ORFDWHGDW 0LOLWDU\ :HVW %HQLFLDLV DSSUR[LPDWHO\PLOHV
,QLWLDO6WXG\
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%D\$UHD$LU4XDOLW\0DQDJHPHQW'LVWULFW



&KDSWHU

VRXWKZHVWRIWKH9DOHUR%HQLFLD5HILQHU\DQG  %HQLFLD)LUH'HSDUWPHQW6WDWLRQORFDWHGDW
+DVWLQJV'U%HQLFLDDSSUR[LPDWHO\PLOHVZHVWRIWKH5HILQHU\

3ROLFH3URWHFWLRQ

3XEOLFSURWHFWLRQVHUYLFHVDUHSURYLGHGLQ&RQWUD&RVWD&RXQW\E\YDULRXVFLW\SROLFHGHSDUWPHQWV
DQGWKH&RXQW\6KHULII7KH3%)0DUWLQH]5HILQHU\LVVHUYHGE\WKH&RQWUD&RVWD&RXQW\6KHULII V
2IILFHDQGWKH&DOLIRUQLD+LJKZD\3DWURO7KH&RXQW\6KHULI I¶V2IILFHHPSOR\VRYHUVZRUQ
SHUVRQQHODQGSURIHVVLRQDOHPSOR\HHVDQGUHVSRQGVWRRYHUFDOOVSHU\HDU7KH6KHULIIV¶
3DWURO'LYLVLRQSURYLGHVXQLIRUPHGODZHQIRUFHPHQWVHUYLFHVWRWKHUHVLGHQWVZKRHLWKHUOLYHLQ
&RQWUD&RVWD VVTXDUHPLOHVRIXQLQFRUSRUDWHGODQGDFRQWUDFWFLW\RUDVSHFLDOGLVWULFW

7KH&DOLIRUQLD+LJKZD\3DWURODOVRSURYLGHVSXEOLFSURWHFWLRQWRWKH0DUWLQH]DUHDDQGWKHVWDWLRQ
FORVHVWWRWKH3%)0DUWLQH]5HILQHU\LVWKH&RQWUD&RVWD&RXQW\6WDWLRQORFDWHGRQ%OXP
5RDGLQ0DUWLQH]DSSUR[LPDWHO\PLOHVVRXWKHDVWRIWKH 5HILQHU\ ,QDGGLWLRQWR WKHSROLFH
SURWHFWLRQVHUYLFHVSURYLGHGE\WKH&RXQW\¶V6KHULII¶V2IILFHWKH5HILQHU\PDLQWDLQVD KRXU
VHFXULW\IRUFHWR SURYLGHRQVLWHVHFXULW\ 5HILQHU\VLWHDFFHVVLV FRQWUROOHGE\ DQH[WHQVLYH
VHFXULW\SURJUDPLQFOXGLQJDSHULPHWHUIHQFHVHUYLQJDVDSK\VLFDOEDUULHUWRSUHYHQWXQNQRZLQJ
DQGXQDXWKRUL]HGHQWU\$OOHQWU\JDWHVDUHVWDIIHGZLWKKUVHFXULW\SHUVRQQHOIRUVXUYHLOODQFH

7KH%HQLFLD3ROLFH'HSDUWPHQWSURYLGHVSXEOLFSURWHFWLRQVHUYLFHVLQ%HQLFLD7KH%HQLFLD3ROLFH
'HSDUWPHQWLVVWDIIHGZLWKVZRUQRIILFHUVQRQVZRUQHPSOR\HHVDQGFLWL]HQYROXQWHHUV
7KHFORVHVWVWDWLRQWRWKH9DOHUR%HQLFLD5HILQHU\LVORFDWHG(/6W%HQ LFLDDSSUR[LPDWHO\
PLOHVVRXWKZHVWRIWKH5HILQHU\,QDGGLWLRQWRWKHSROLFHSURWHFWLRQVHUYLFHVSURYLGHGE\WKH
&RXQW\¶V6KHULII¶V2IILFHWKH5HILQHU\PDLQWDLQVD KRXUVHFXULW\IRUFHWR SURYLGHRQVLWH
VHFXULW\5HILQHU\VLWHDFFHVVLVFRQWUROOHGE\DQH[WHQVLYHVHFXULW\SURJUDPLQFOXGLQJDSHULPHWHU
IHQFHVHUYLQJDVDSK\VLFDOEDUULHUWRSUHYHQWXQNQRZLQJDQGXQDXWKRUL]HGHQWU\$OOHQWU\JDWHV
DUHVWDIIHGZLWKKUVHFXULW\SHUVRQQHOIRUVXUYHLOODQFH

6FKRROV

7KH0DUWLQH]8QLILHG6FKRRO'LVWULFW 086'  SURYLGHVSXEOLFVFKRROVHUYLFHVWRWKH0DUWLQH]
DUHD7KHUHDUH IRXUHOHPHQWDU\VFKRROVLQ WKH086' LQFOXGLQJ  /DV -XQWDV(OHPHQWDU\
6FKRROORFDWHGDW3DFKHFR%RXOHYDUG0DUWLQH]  -RKQ0XLU(OHPHQWDU\6FKRROORFDWHG
DW9LVWD:D\0DUWLQH]  -RKQ6ZHWW(OHPHQWDU\6FKRROORFDWHGDW$OKDPEUD9DOOH\
5RDG0DUWLQH]DQG  0RUHOOR3DUN(OHPHQWDU\6FKRROORFDWHGDW0RUHOOR3DUN'ULYH
7ZRVHFRQGDU\VFKRROVDUHORFDWHGLQWKH086'LQFOXGLQJ  0DUWLQH]-XQLRU+LJKORFDWHGDW
&RXUW 6WUHHW 0DUWLQH] DQG   $OKDPEUD+LJK 6FKRROORFDWHGDW ( 6WUHHW  7ZR
DOWHUQDWLYH DQGLQGHSHQGHQWVWXG\ VFKRROVDUH DOVR ORFDWHGLQ WKH 086' LQFOXGLQJ 9LFHQWH
0DUWLQH]+LJK6FKRROORFDWHGDW)6WUHHW0DUWLQH]DQG  %ULRQHV6FKRRO6XVDQD6WUHHW
0DUWLQH]7KH086'VHUYHVRYHUVWXGHQWVLQJUDGHV.ဨ 
7KH%HQLFLD8QLILHG6FKRRO'LVWULFW %86' SURYLGHVSXEOLFVFKRROVHUYLFHVLQWKH%HQLFLDDUHD
7KHUHDUHIRXUHOHPHQWDU\VFKRROVLQFOXGLQJ  -RH+HQGHUVRQ(OHPHQWDU\6FKRROORFDWHGDW
8

Martinez Unified School District. Available at: https://www.martinezusd.net/schools
California Department of Education, Ed Data. Available at: http://www.ed-data.org/district/ContraCosta/Martinez-Unified
,QLWLDO6WXG\
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%D\$UHD$LU4XDOLW\0DQDJHPHQW'LVWULFW



&KDSWHU

+DVWLQJV'ULYH%HQLFLD  0DU\)DUPHU(OHPHQWDU\6FKRROORFDWHGDW0LOLWDU\:HVW
%HQLFLD  0DWWKHZ7XUQHU(OHPHQWDU\6FKRROORFDWHGDW 5RVH'ULYH%HQLFLDDQG  
5REHUW6HPSOH(OHPHQWDU\6FKRROORFDWHGDW( UG6WUHHW%HQLFLD2QHPLGGOHVFKRROLV
ORFDWHGLQ WKH %86' %HQLFLD 0LGGOH 6FKRRO ORFDWHGDW 6RXWKDPSWRQ5RDG%HQLFLD
)LQDOO\WZRKLJKVFKRROVDUHORFDWHGLQWKH%86'LQFOXGLQJ  %HQLFLD+LJK6FKRROORFDWHGDW
0LOLWDU\:HVW%HQLFLDDQG  /LEHUW\+LJK6FKRROORFDWHGDW(DVW-6WUHHW%HQLFLD
7KH%HQLFLD8QLILHG6FKRRO'LVWULFWVHUYLFHVRYHUVWXGHQWVLQJUDGHV.WKURXJK 

3DUNVDQG2WKHU3XEOLF)DFLOLWLHV

3DUNVLQWKH0DUWLQH]DUHDVLQFOXGH&DSS\5LFN¶V3DUNDRQHDFUHSDUNORFDWHGDSSUR[LPDWHO\
PLOHVRXWKZHVWRIWKH3%)0DUWLQH]5HILQHU\DQG:DWHUIURQW3DUND DFUHSDUNORFDWHG
DSSUR[LPDWHO\PLOHQRUWKZHVWRIWKH3%)0DUWLQH]5HILQHU\7KH0DUWLQH]3XEOLF/LEUDU\
LVDEUDQFKRIWKH&RQWUD&RVWD&RXQW\/LEUDU\V\VWHPDQGLVORFDWHGRQWKHFRUQHURI&RXUWDQG
:DUG6WUHHWV7KH0DUWLQH]6HQLRU&HQWHULVORFDWHGDW*UHHQ6WUHHWDQGSURYLGHVVHUYLFHV
IRUVHQLRUFLWL]HQVLQFOXGLQJDFWLYLWLHVWRXUVDQGVSHFLDOHYHQWV

7KHUHDUHVL[SDUNVZLWKLQDERXWPLOHVRIWKH9DOHUR%HQLFLD5HILQHU\:DWHUV(QG3DUN)UDQN
6NLOOPDQ3DUN6RXWKDPSWRQ3DUN)UDQFHVFD7HUUDFH'XQFDQ*UDKDP3DUNDQG2YHUORRN3DUN


6LJQLILFDQFH&ULWHULD


7KHSURSRVHGSURMHFWLPSDFWVRQSXEOLFVHUYLFHVZLOOEHFRQVLGHUHGVLJQLILFDQWLIWKHSURMHFWUHVXOWV
LQVXEVWDQWLDODGYHUVHSK\VLFDOLPSDFWVDVVRFLDWHGZLWKWKHSURYLVLRQRIQHZRUSK\VLFDOO\DOWHUHG
JRYHUQPHQWDOIDFLOLWLHV RU WKH QHHGIRU QHZ RU SK\VLFDOO\DOWHUHG JRYHUQPHQWIDFLOLWLHV WKH
FRQVWUXFWLRQRI ZKLFK FRXOG FDXVH VLJQLILFDQW HQYLURQPHQWDOLPSDFWV LQ RUGHU WR PDLQWDLQ
DFFHSWDEOHVHUYLFHUDWLRVUHVSRQVHWLPHRURWKHUSHUIRUPDQFHREMHFWLYHV


'LVFXVVLRQRI,PSDFWV

D 1R,PSDFW1HZIODUHVDVVRFLDWHGZLWK3URSRVHG5XOHZRXOGEHORFDWHGZLWKLQWKH
H[LVWLQJUHILQHULHVK\GURJHQSODQWV7KHH[LVWLQJUHILQHULHVPDLQWDLQSHUVRQQHODQGHTXLSPHQWRQ
VLWHIRUILUHVXSSUHVVLRQHIIRUWV)LUHK\GUDQWVDUHORFDWHGWKURXJKRXWWKHUHILQHULHVWKDWSURYLGH
DGGLWLRQDOILUHZDWHU IORZLQ WKH HYHQWRIDQHPHUJHQF\ ,W LV QRWH[SHFWHGWKDWWKH UHILQHU\
PRGLILFDWLRQVZLOOUHTXLUHDQLQFUHDVHLQWKHOHYHORIILUHSURWHFWLRQVHUYLFHQHHGHGWRSURWHFWDQG
VHUYHWKHIDFLOLW\EHFDXVHWKHUHZLOOEHQRQHZIODPPDEOHPDWHULDOVVWRUHGRQVLWH3URSRVHG5XOH
ZRXOGUHTXLUHWKHLQVWDOODWLRQRIIODUHV\VWHPVDW WZRUHILQHULHVZKLFKXVHQDWXUDOJDVD
IODPPDEOHPDWHULDODOUHDG\XVHGDWWKHUHILQHULHV,WLVH[SHFWHGWKDWWKHUHILQHULHVZLOOPDLQWDLQ
HTXLSPHQWDQGILUHUHVSRQVHVWDIILQJDVSDUWRIWKHH[LVWLQJUHILQHU\RSHUDWLRQV

&RPSOLDQFHZLWK6WDWHDQGORFDOILUHFRGHVLVH[SHFWHGWRPLQLPL]HWKHQHHGIRUDGGLWLRQDOILUH
SURWHFWLRQVHUYLFHV%RWKUHILQHULHVKDYHWKHLURZQHPHUJHQF\UHVSRQVHWHDPDORQJZLWKWKHORFDO
ILUHGHSDUWPHQWDQGRWKHUHPHUJHQF\VHUYLFHV 7KHDGGLWLRQR IDIODUHWR WKHUHILQHULHVLVQRW
H[SHFWHGWRLQFUHDVHWKHUHTXLUHPHQWVIRUDGGLWLRQDORUDOWHUHGILUHSURWHFWLRQ
10

California Department of Education data, available at http://www.ed-data.org/district/Solano/Benicia-Unified.
,QLWLDO6WXG\
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%D\$UHD$LU4XDOLW\0DQDJHPHQW'LVWULFW



&KDSWHU


(QWU\DQGH[LWDWWKHH[LVWLQJUHILQHULHVDUHFXUUHQWO\PRQLWRUHGDQGQRDGGLWLRQDORUDOWHUHGSROLFH
SURWHFWLRQLVH[SHFWHG7KH9DOHUR%HQLFLDDQG3%)0DUWLQH]UHILQHULHVDUHH[LVWLQJIDFLOLWLHVZLWK
KRXUVHFXULW\IRUFHV$OOSURMHFWPRGLILFDWLRQVZLOORFFXUZLWKLQWKHFRQILQHVRIWKHH[LVWLQJ
UHILQHULHVLQGXVWULDOIDFLOLWLHVZKLFK DOUHDG\KDYH VHFXULW\ PHDVXUHVLQ SODFH  7KHUHIRUH QR
LPSDFWVWRWKHORFDOSROLFHGHSDUWPHQWDUHH[SHFWHGUHODWHGWRWKHSURMHFWPRGLILFDWLRQV
As noted in the “Population and Housing” discussion above, proposed Rule 13 -5 is not expected
to induce population growth because the existing local labor pool (e.g., workforce) is expected to
be sufficient to accommodate the expected temporary construction work force of up to 20 workers
per facility. No increase in permanent workers is expected to be required to operate the new flare
systems. Therefore, there will be no increase in local population and thus no impacts are expected
to local schools or parks.
Installation of the new flare systems would not result in the need for new or physically altered
government facilities in order to maintain acceptable service ratios, response times, or other
performance objectives. The facilities affected by the Proposed Rule 13 -5 are existing
refineries/hydrogen plants for which public services are already required and no increase in the
need for such services is expected. There will be no increase in population as a result of the
adoption of the proposed new rule, therefore, no need for physically altered government facilities.

&RQFOXVLRQ
%DVHGXSRQWKHVHFRQVLGHUDWLRQVQRVLJQLILFDQWDGYHUVHLPSDFWVRQSXEOLFVHUYLFHV DUHH[SHFWHG
GXHWRLPSOHPHQWDWLRQRI3URSRVHG5XOH6LQFHQRSRWHQWLDOO\VLJQLILFDQWDGYHUVHLPSDFWV
RQSXEOLFVHUYLFHVZHUHLGHQWLILHGQRIXUWKHUHYDOXDWLRQRILPSDFWVWRSXEOLFVHUYLFHVLVUHTXLUHG
LQWKH(,5




,QLWLDO6WXG\
'UDIW5XOH
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%D\$UHD$LU4XDOLW\0DQDJHPHQW'LVWULFW



&KDSWHU



3RWHQWLDOO\
6LJQLILFDQW
,PSDFW

/HVV7KDQ
6LJQLILFDQW
,PSDFW:LWK
0LWLJDWLRQ
,QFRUSRUDWHG

/HVV7KDQ
6LJQLILFDQW
,PSDFW

1R,PSDFW











;9,5(&5($7,21:RXOGWKHSURMHFW

D  ,QFUHDVHWKH XVHRIH[LVWLQJ QHLJKERUKRRGDQG
UHJLRQDO SDUNV RU RWKHU UHFUHDWLRQDO IDFLOLWLHV
VXFKWKDWVXEVWDQWLDOSK\VLFDOGHWHULRUDWLRQRIWKH
IDFLOLW\ZRXOGRFFXURUEHDFFHOHUDWHG"

E  ,QFOXGH UHFUHDWLRQDO IDFLOLWLHV RU UHTXLUH WKH
FRQVWUXFWLRQ RU H[SDQVLRQ RI UHFUHDWLRQDO
IDFLOLWLHV WKDW PLJKW KDYH DQ DGYHUVH SK\VLFDO
HIIHFWRQWKHHQYLURQPHQW"
















;







;





(QYLURQPHQWDO6HWWLQJ

7KH%D\$UHDFRQWDLQVRYHURQHPLOOLRQDFUHVRISDUNVDQGRSHQVSDFHDUHDV $SSUR[LPDWHO\
DFUHVRIQHZSDUNODQGZHUHDGGHGWRWKHUHJLRQ¶VRSHQVSDFHLQYHQWRU\EHWZHHQDQG
UHSUHVHQWLQJDSHUFHQWLQFUHDVH$GGLWLRQDOO\DSSUR[LPDWHO\DFUHVRISULYDWHO\
RZQHGODQGDUHKHOGLQSHUPDQHQWUHVHUYHDVRI:KLOHDFFHVVE\WKHJHQHUDOSXEOLFWRWKHVH
UHVHUYHDUHDVLV UHVWULFWHGWKH\DUHLPSRUWDQWIRUWKH SUHVHUYDWLRQRIZLOGOLIHKDELWDWVDQGWKH
SURWHFWLRQRIWKHHQYLURQPHQW $%$* 

5HJLRQDOSDUNVDQGPDMRURSHQVSDFHDUHDVSURYLGHSODFHVZKHUHSHRSOHFDQHQMR\DFWLYHDQG
SDVVLYHUHFUHDWLRQDFWLYLWLHV7KHVHDFWLYLWLHVW\SLFDOO\LQFOXGHQDWXUHVWXGLHVFDPSLQJKLNLQJ
DQGVLPLODUDFWLYLWLHV5HJLRQDOSDUNVDQGPDMRURSHQVSDFHDUHDVRIWHQHQFRPSDVVKXQGUHGVRU
HYHQWKRXVDQGVRIDFUHVDQGDUHW\SLFDOO\HVWDEOLVKHGLQRUGHUWRSURWHFWXQLTXHO\YDOXDEOHQDWXUDO
UHVRXUFHV7KHUHIRUHHDFKUHJLRQDOSDUNDQGRSHQVSDFHDUHDLWVHOILVXQLTXHDQGRIIHUVVSHFLILF
UHFUHDWLRQDORSSRUWXQLWLHVWKDWDUHQRWRWKHUZLVHDYDLODEOHLQWKHLPPHGLDWHYLFLQLW\RIPRVW%D\
$UHDUHVLGHQWV :LWKLQ&RQWUD&RVWD&RXQW\UHJLRQDOSDUNVDQGRSHQVSDFHVDUHRZQHGDQG
PDQDJHG E\ IHGHUDO DQG VWDWH JRYHUQPHQWV WKH (DVW %D\ 5HJLRQDO 3DUNV 'LVWULFW DQG
PXQLFLSDOLWLHV5HJLRQDOSDUNVDQGRSHQVSDFHDUHDVZLWKLQWHQPLOHVRIWKH0DUWLQH]DUHDLQFOXGH
WKH&DUTXLQH]6WUDLW5HJLRQDO6KRUHOLQH3DUNWKH0DUWLQH]5HJLRQDO6KRUHOLQH&URFNHWW+LOOV
5HJLRQDO3DUN6REUDQWH5LGJH5HJLRQDO3DUN-RKQ0XLU1DWLRQDO+LVWRULF3DUN%ULRQHV5HJLRQDO
3DUN$FDODQHV5LGJH2SHQ6SDFH/LPH5LGJH2SHQ6SDFHDQGWKH:DWHUELUG5HJLRQDO3UHVHUYH
&RQWUD&RVWD&RXQW\ 

7KHUHDUHVL[SDUNVZLWKLQDERXWPLOHVRIWKH9DOHUR%HQLFLD5HILQHU\:DWHUV(QG3DUN)UDQN
6NLOOPDQ3DUN6RXWKDPSWRQ3DUN)UDQFHVFD7HUUDFH'XQFDQ*UDKDP3DUNDQG2YHUORRN3DUN


6LJQLILFDQFH&ULWHULD
,QLWLDO6WXG\
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%D\$UHD$LU4XDOLW\0DQDJHPHQW'LVWULFW



&KDSWHU


7KHSURSRVHGSURMHFWLPSDFWVRQUHFUHDWLRQZLOOEHFRQVLGHUHGVLJQLILFDQWLI

 7KHSURMHFWUHVXOWVLQDQLQFUHDVHGGHPDQGIRUQHLJKERUKRRGRUUHJLRQDOSDUNVRURWKHU
UHFUHDWLRQDOIDFLOLWLHV
 7KHSURMHFWDGYHUVHO\DIIHFWVH[LVWLQJUHFUHDWLRQDORSSRUWXQLWLHV


'LVFXVVLRQRI,PSDFWV

DE 1R,PSDFW$VGLVFXVVHGXQGHU³/DQG8VH´ 6HFWLRQ;, WKHUHDUHQRSURYLVLRQVLQ
3URSRVHG5XOHDIIHFWLQJODQGXVHSODQVSROLFLHVRUUHJXODWLRQV/DQGXVHDQGRWKHUSODQQLQJ
FRQVLGHUDWLRQVDUHGHWHUPLQHGE\ORFDOJRYHUQPHQWVQRODQGXVHRUSODQQLQJUHTXLUH PHQWVZLOOEH
DOWHUHGE\3URSRVHG5XOH&RQVWUXFWLRQDVVRFLDWHGZLWK3URSRVHG5XOHLVH[SHFWHGWR
EHOLPLWHGWRWZRQHZIODUHV\VWHPVWKDWPD\UHTXLUHXSWRWHPSRUDU\FRQVWUXFWLRQZRUNHUV
HDFK)XUWKHUQRLQFUHDVHLQSHUPDQHQWZRUNHUVLVH[SHFWHG$OOFRQVWUXFWLRQZRXOGWDNHSODFH
ZLWKLQH[LVWLQJUHILQHULHVLQGXVWULDODUHDVWKDWKDYHEHHQSUHYLRXVO\JUDGHGDQGGHYHORSHG7KXV
WKHUHZRXOGEHQRLPSDFWVRQUHFUHDWLRQIDFLOLWLHVGXHWRFRQVWUXFWLRQDFWLYLWLHVWKDWFRXOGLPSDFW
WKHPRUIURPLQFUHDVHGXVH

3URSRVHG5XOH ZRXOG QRW LQFUHDVHRU UHGLVWULEXWHSRSXODWLRQDQG WKHUHIRUHZRXOGQRW
LQFUHDVHWKHGHPDQGIRURUXVHRIH[LVWLQJQHLJKERUKRRGDQGUHJLRQDOSDUNVRURWKHUUHFUHDWLRQDO
IDFLOLWLHVRUUHTXLUHWKHFRQVWUXFWLRQRIQHZRUWKHH[SDQVLRQRIH[LVWLQJUHFUHDWLRQDOIDFLOLWLHV
7KHUHIRUHDGRSWLRQRI3URSRVHG5XOHLVQRWH[SHFWHGWRKDYHDQ\VLJQLILFDQWDGYHUVHLPSDFWV
RQUHFUHDWLRQ


&RQFOXVLRQ

%DVHGXSRQWKHVHFRQVLGHUDWLRQVQRVLJQLILFDQWDGYHUVHUHFUHDWLRQLPSDFWVDUHH [SHFWHGGXHWR
LPSOHPHQWDWLRQRI3URSRVHG5XOH   6LQFH QRSRWHQWLDOO\VLJQLILFDQWDGYHUVHUHFUHDWLRQ
LPSDFWVZHUHLGHQWLILHGQRIXUWKHUHYDOXDWLRQRIUHFUHDWLRQLPSDFWVLVUHTXLUHGLQWKH(,5 





,QLWLDO6WXG\
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&KDSWHU



3RWHQWLDOO\
6LJQLILFDQW
,PSDFW

/HVV7KDQ
6LJQLILFDQW
,PSDFW:LWK
0LWLJDWLRQ
,QFRUSRUDWHG

/HVV7KDQ
6LJQLILFDQW
,PSDFW

1R,PSDFW











;9,, 75$163257$7,21:RXOGWKHSURMHFW

a) Conflict with a program, plan, ordinance or policy
addressing the circulation system, including
transit, roadway, bicycle and pedestrian facilities?

E  :RXOGWKHSURMHFWFRQIOLFWRUEHLQFRQVLVWHQWZLWK
&(4$*XLGHOLQHVVXEGLYLVLRQ E "









F





;







;



6XEVWDQWLDOO\LQFUHDVHKD]DUGVGXHWRDJHRPHWULF
GHVLJQ IHDWXUH HJ VKDUS FXUYHV RU GDQJHURXV
LQWHUVHFWLRQV  RU LQFRPSDWLEOH XVHV HJ IDUP
HTXLSPHQW "







;

5HVXOWLQLQDGHTXDWHHPHUJHQF\DFFHVV"







;


G





(QYLURQPHQWDO6HWWLQJ

7KH%D\$UHDFXUUHQWO\FRQWDLQVRYHUGLUHFWLRQDOPLOHVRIOLPLWHG DFFHVVKLJKZD\VZKLFK
LQFOXGHERWKLQWHUVWDWHVDQGVWDWHKLJKZD\V,QDGGLWLRQWKH%D\$UHDKDVRYHUGLUHFWLRQDO
PLOHVRIDUWHULDOVDQGORFDOVWUHHWVSURYLGLQJPRUHORFDOL]HGDFFHVVWRLQGLYLGXDOFRPPXQLWLHV
7RJHWKHUWKHVHURDGZD\IDFLOLWLHVDFFRPPRGDWHQHDUO\PLOOLRQYHKLFOHWULSVDGD\7KHUHDUH
RYHUWUDQVLWURXWHPLOHVRIVHUYLFHLQFOXGLQJKHDY\UDLO %$57 OLJKWUDLO 0XQL0HWURDQG
97$/LJKW5DLO FRPPXWHUUDLO &DOWUDLQDQG$ODPHGD&RPPXWHU([SUHVVRU$&( GLHVHODQG
HOHFWULFEXVHVFDEOHFDUVDQGIHUULHV &DUVEXVHVDQGFRPPHUFLDOYHKLFOH VWUDYHODERXW
PLOOLRQPLOHVDGD\  RQWKH%D\$UHDIUHHZD\VDQGORFDOURDGV7UDQVLWVHUYHVDERXW
PLOOLRQULGHUVRQWKHDYHUDJHZHHNGD\ $%$* 

7KHUHJLRQLVVHUYHGE\QXPHURXVLQWHUVWDWHDQG86IUHHZD\V2QWKHZHVWVLGHRI6DQ)UDQFLVFR
%D\,QWHUVWDWHDQG86UXQQRUWKVRXWK86FRQWLQXHVQRUWKRI6DQ)UDQFLVFRLQWR
0DULQ&RXQW\,QWHUVWDWHVDQGUXQQRUWKVRXWKRQWKHHDVWVLGHRIWKH%D\,QWHUVWDWH
VWDUWVLQ6DQ)UDQFLVFRFURVVHVWKH%D\%ULGJHDQGUXQVQRUWKHDVWWRZDUG6DFUDPHQWR,QWHUVWDWH
LVDVL[ODQHQRUWKVRXWKIUHHZD\ZKLFKFRQQHFWV&RQWUD&RVWD&RXQW\WR6RODQR&RXQW\YLD
WKH&DUTXLQH]%ULGJH6WDWH5RXWHVDQGERWKKLJKZD\VWKDWDOORZDWJUDGHFURVVLQJVLQ
FHUWDLQSDUWVRIWKHUHJLRQEHFRPHIUHHZD\VWKDWUXQHDVWZHVWDQGFURVVWKH%D\,QWHUVWDWH
VWDUWV LQ 6DQ 5DIDHOFURVVHVWKH5LFKPRQG6DQ5DIDHO%ULGJH MRLQVZLWK ,QWHUVWDWHUXQV
WKURXJK2DNODQGDQGWKHQUXQVHDVWZDUGWRZDUG/LYHUPRUH)URPWKH%HQLFLD 0DUWLQH]%ULGJH
,QWHUVWDWHH[WHQGVQRUWKWR,QWHUVWDWHLQ&RUGHOLD,QWHUVWDWHLVDIRXUODQHHDVWZHVW
IUHHZD\H[WHQGLQJIURPWKH%HQLFLD0DUWLQH]%ULGJHZHVWWR,LQ9DOOHMR
,QLWLDO6WXG\
'UDIW5XOH
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&KDSWHU



7KH3%)0DUWLQH]5HILQHU\LVORFDWHGLQFHQWUDO&RQWUD&RVWD&RXQW\MXVWVRXWKRIWKH&DUTXLQH]
6WUDLW LPPHGLDWHO\ZHVWRI,VRXWKRI0DULQD9LVWD $YHQXH:DWHUIURQW5RDG 7KH3%)
0DUWLQH]5HILQHU\LVERXQGHGE\0DULQD9LVWD$YHQXHWRWKHQRUWK,WRWKHHDVWDQGYDULRXV
VWUHHWVLQFOXGLQJ3DFKHFR%OYGWRWKHVRXWK 5HJLRQDODFFHVVLVSURYLGHGE\WKH0DULQD9LVWD
LQWHUFKDQJHRQ,DQGWKH$UQROG6RODQRLQWHUFKDQJHRQ5RXWH

,QWHUVWDWH , LVDVL[ODQHQRUWKVRXWKIUHHZD\LQWKH0DUWLQH]%HQLFLDDUHDDQG
FRQQHFWV&RQWUD&RVWD&RXQW\WR6RODQR&RXQW\YLDWKH%HQLFLD%ULGJH $IXOODFFHVV
LQWHUFKDQJHZLWK6WDWH5RXWH 65 LVORFDWHGMXVWVRXWKZHVWRIWKH3URMHFWVLWH,
LVD PDMRUFRPPXWHURXWHFRQQHFWLQJ6RODQR&RXQW\DQGSRLQWVQRUWKZLWKWKH'LDEOR
9DOOH\6DQ-RVHDQGWKHJUHDWHU(DVW%D\

6WDWH5RXWHLVDIRXUODQHHDVWZHVWGLYLGHGIUHHZD\LQWKH0DUWLQH]DUHD,WFRQQHFWV
,QWHUVWDWHWRWKHZHVWZLWK3LWWVEXUJ DQG6WRFNWRQWRWKHHDVW$FFRUGLQJWR&DOWUDQV
WUDIILFYROXPHVDYHUDJHGDLO\WUDIILFRQ65DUH$'7ZHVWRI,
$'7HDVWRI,DQG$'7HDVWRI6RODQR:D\

:DWHUIURQW5RDGLVDWZRODQHHDVWZHVWURDGZD\ZKLFKUXQVDORQJ6XLVXQ%D\ $Q
LQWHUFKDQJHZLWK,LVSURYLGHGWRWKHHDVWRIWKH3%)0DUWLQH]5HILQHU\ZLWKOLJKWHG
VLJQDOVFRQWUROOLQJDFFHVVWRWKHQRUWKERXQGDQGVRXWKERXQGUDPSVUHVSHFWLYHO\:HVWRI
,WKH URDGZD\QDPHFKDQJHVWR 0DULQD9LVWD DQGLW SURYLGHVDGLUHFW URXWHLQWR
GRZQWRZQ0DUWLQH]

5HJLRQDODFFHVVWRWKH9DOHUR%HQLFLD5HILQHU\LVSURYLGHGSULPDULO\IURP,ZLWKORFDODFFHVV
SURYLGHGYLD3DUN5RDG%D\VKRUH5RDGDQG,QGXVWULDO:D\


%D\VKRUH5RDG LV D WZRODQHURDGWKDW FRQQHFWVWKH 9DOHUR%HQLFLD 5HILQHU\WR WKH
LQGXVWULDOSRUWDUHDDORQJWKHVRXWKHDVWHUQHGJHRIWKH&LW\RI%HQLFLDIROORZLQJWKH6XLVXQ
%D\VKRUHOLQHDSDUWLDOLQWHUFKDQJHZLWK,SURYLGHVDFFHVVWRDQGIURPWKHVRXWK


3DUN5RDGLVDWZRODQHURDGWKDWFRQQHFWVWKHLQGXVWULDOSRUWDUHDORQJWKHVRXWKHDVWHUQ
HGJHRIWKH&LW\RI%HQLFLDWRWKHLQGXVWULDODUHDVWRWKHQRUWKHDVW3DUN5RDGVHUYHVDVWKH
FRQQHFWLRQEHWZHHQWKHVSOLWLQWHUFKDQJHUDPSVDW,QGXVWULDO:D\ VRXWKERXQGRIIUDPS
DQGQRUWKERXQGRQUDPS DQG%D\VKRUHURDG VRXWKERXQGRQUDPSDQGQRUWKERXQGRII
UDPS 


,QGXVWULDO:D\LVDWZRODQHURDGWKDWORRSVWKURXJKWKHLQGXVWULDODUHDZKHUHWKH9DOHUR
%HQLFLD5HILQHU\LVVLWXDWHGSURYLGLQJDFFHVVWRQXPHURXVLQGXVWULDOSDUFHOVHLWKHUGLUHFWO\
RUYLDFRQQHFWLRQVZLWKORFDOVWUHHWVDSDUWLDOLQWHUFKDQJHZLWK,SURYLGHVDFFHVVWR
DQGIURPWKHQRUWK



([LVWLQJWUDQVLWVHUYLFHLVSURYLGHGE\WKH&HQWUDO&RQWUD&RVWD7UDQVLW$XWKRULW\ &&&7$ ZKLFK
LVWKHSULPDU\EXVVHUYLFHSURYLGHULQFHQWUDO&RQWUD&RVWD&RXQW\7KUHH&&&7$EXVURXWHV
,QLWLDO6WXG\
'UDIW5XOH
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&KDSWHU

RSHUDWHQHDUWKH3%) 0DUWLQH]5HILQHU\ ([SUHVVDQG 7KHQHDUHVWEXVVWRSWRWKH
5HILQHU\LVDORQJ,PKRII'ULYH$%D\$UHD5DSLG7UDQVLW %$57 OLJKWUDLOVWDWLRQLVORFDWHGLQ
WKH1RUWK&RQFRUG0DUWLQH]DUHD

)DLUILHOGDQG6XLVXQ7UDQVLW )$67 RSHUDWHVDQH[SUHVVLQWHUFLW\URXWH²5RXWH²WKDWFRQQHFWV
WKH&LW\RI9DFDYLOOHWRWKH%D\$UHD5DSLG7UDQVLW %$57 VWDWLRQLQWKH&LW\RI:DOQXW&UHHN
5RXWHKDVRQHVWRSLQHDFKGLUHFWLRQDWWKHLQWHUVHFWLRQRI3DUN5RDGDQG,QGXVWULDO:D\QHDU
WKHVRXWKHUQERXQGDU\RIWKH9DOHUR%HQLFLD5HILQHU\)URPKHUHWKHQRUWKERXQGURXWHFRQWLQXHV
YLD,WRWKH&LW\RI)DLUILHOGDQGWKHVRXWKERXQGURXWHFRQWLQXHVYLD,WRWKH3OHDVDQW+LOO
%$576WDWLRQERWKXWLOL]HWKHEXVKXEDWWKHLQWHUVHFWLRQRI3DUN5RDGDQG,QGXVWULDO:D\LQ
%HQLFLD


6LJQLILFDQFH&ULWHULD


7KHSURSRVHGSURMHFWLPSDFWVRQWUDQVSRUWDWLRQZLOOEHFRQVLGHUHGVLJQLILFDQWLI

 7KH SURMHFWZRXOGFRQIOLFWZLWK D SURJUDPSODQRUGLQDQFHRU SROLF\DGGUHVVLQJWKH
FLUFXODWLRQV\VWHP
 7KH SURMHFW FRQIOLFWV ZLWK RU LV LQFRQVLVWHQW ZLWK &(4$ *XLGHOLQHV  
VXEGLYLVLRQ E 
 7KHUHLVDQLQFUHDVHLQWUDIILFWKDWLVVXEVWDQWLDOLQUHODWLRQWRWKHH[LVWLQJWUDIILFORDGDQG
FDSDFLW\RIWKHVWUHHWV\VWHP
 7KHGHPDQGIRUSDUNLQJIDFLOLWLHVLVVXEVWDQWLDOO\LQFUHDVHG
 :DWHUERUQHUDLOFDURUDLUWUDIILFLVVXEVWDQWLDOO\DOWHUHG
 7UDIILFKD]DUGVWRPRWRUYHKLFOHVELF\FOLVWVRUSHGHVWULDQVDUHVXEVWDQWLDOO\LQFUHDVHGGXH
WRJHRPHWULFGHVLJQIHDWXUHVRULQFRPSDWLEOHXVHV
 7KHSURMHFWZRXOGUHVXOWLQLQDGHTXDWHHPHUJHQF\DFFHVV


'LVFXVVLRQRI,PSDFWV


DDQGE /HVV7KDQ6LJQLILFDQW3URSRVHG5XOHLVH[SHFWHGWRUHTXLUHWKHLQVWDOODWLRQ
RIIODUHV\VWHPVDWK\GURJHQSODQWVWKDWVHUYHWZRUHILQHULHV$GGLWLRQDOWUXFNVZRXOGEHUHTXLUHG
WRGHOLYHUQHZDLUSROOXWLRQFRQWUROHTXLSPHQWDVSDUWRIWKHFRQVWUXFWLRQSKDVH7KLVZRXOGEHD
RQHWLPH GHOLYHU\ RI HTXLSPHQW ZLWK QR LQFUHDVH LQ SHDN KRXU WUXFN WUDIILF  7HPSRUDU\
FRQVWUXFWLRQZRUNHUV HVWLPDWHGWREHDPD[LPXPRIZRUNHUVSHUIDFLOLW\ ZRXOGEHUHTXLUHGWR
LQVWDOOQHZDLUSROOXWLRQFRQWUROHTXLSPHQWKRZHYHUFRQVWUXFWLRQDFWLYLWLHVDUHQRWH[SHFWHGWREH
H[WHQVLYHRUUHTXLUHDVXEVWDQWLDOLQFUHDVHLQ ZRUNHUVRU UHODWHGWUDIILF )XUWKHUFRQVWUXFWLRQ
ZRUNHUVZRXOGEHWHPSRUDU\DQGWKHWUDIILFZRXOGFHDVHRQFHFRQVWUXFWLRQDFWLYLWLHVDUHFRPSOHWH 

)ROORZLQJFRQVWUXFWLRQDFWLYLWLHVWKHIODUHV\VWHPVZRXOGQRWEHH[SHFWHGWRJHQHUDWHDVXEVWDQWLDO
LQFUHDVHLQWUDIILFHLWKHUZRUNHUVRUWUXFNV$VGLVFXVVHGLQ;,93RSXODWLRQDQG+RXVLQJLWLV
QRWH[SHFWHGWKDWWKHDIIHFWHGIDFLOLWLHVZRXOGQHHGWRKLUHDGGLWLRQDOSHUVRQQHOWRRSHUDWHQHZ
HTXLSPHQWDWH[LVWLQJIDFLOLWLHVVRQRLQFUHDVHLQ SHUPDQHQWZRUNHURUWUXFNWUDIILFZRXOGEH
H[SHFWHG3URSRVHG5XOHZRXOGQRWUHVXOWLQDFRQIOLFWZLWKDSURJUDPSODQRUGLQDQFHRU
SROLF\ DGGUHVVLQJ WKH FLUFXODWLRQV\VWHP LQFOXGLQJ WUDQVLW URDGZD\ELF\FOH DQG SHGHVWULDQ
IDFLOLWLHV7KHUHIRUHWKHSURMHFWZRXOGQRWFRQIOLFWRUEHLQFRQVLVWHQWZLWK&(4$*XLGHOLQHV
,QLWLDO6WXG\
'UDIW5XOH
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&KDSWHU

VXEGLYLVLRQ E DVQRLQFUHDVHLQWUDIILFLVH[SHFWHGWRRFFXUIROORZLQJWKHFRPSOHWLRQRI
FRQVWUXFWLRQDFWLYLWLHV

F DQG G   1R,PSDFW 7KHSURSRVHGSURMHFWZRXOGQRWLQFUHDVHWUDIILFKD]DUGVRUFUHDWH
LQFRPSDWLEOHXVHV3URSRVHG5XOHZRXOGQRWUHTXLUHWKHFRQVWUXFWLRQRIDQ\URDGZD\VRU
RWKHUWUDQVSRUWDWLRQGHVLJQIHDWXUHVVRQRFKDQJHVWRFXUUHQWURDGZD\GHVLJQVWKDWZRXOGLQFUHDVH
WUDIILFKD]DUGVDUHH[SHFWHG6LQFHFKDQJHVWRWKHURDGZD\V\VWHPDUHQRWH[SHFWHGQRLPSDFWV
WR HPHUJHQF\DFFHVVZRXOGEH H[SHFWHG (PHUJHQF\DFFHVVDW WKHDIIHFWHGUHILQHULHVLV QRW
H[SHFWHGWR EHLPSDFWHGDV QR PRGLILFDWLRQVWKDWHIIHFWWUDIILFRU DFFHVVDUH H[SHFWHGWR EH
UHTXLUHG%DVHGRQWKHDERYH3URSRVHG5XOHLVQRWH[SHFWHGWRLQFUHDVHYHKLFOHWULSVRUWR
DOWHU WKH H[LVWLQJ ORQJWHUP FLUFXODWLRQ SDWWHUQV WKXV FUHDWLQJ WUDIILFKD]DUGV RU LPSDFWLQJ
HPHUJHQF\DFFHVV


&RQFOXVLRQ

%DVHGXSRQWKHVHFRQVLGHUDWLRQVQRVLJQLILFDQWDGYHUVHWUDQVSRUWDWLRQLPSDFWVDUHH[SHFWHGGXH
WRLPSOHPHQWDWLRQRI3URSRVHG5XOH6LQFHQRSRWHQWLDOO\VLJQLILFDQWDGYHUVHWUDQVSRUWDWLRQ
LPSDFWVZHUHLGHQWLILHGQRIXUWKHUHYDOXDWLRQRIWUDQVSRUWDWLRQLPSDFWVLVUHTXLUHGLQWKH(,5


,QLWLDO6WXG\
'UDIW5XOH
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&KDSWHU



3RWHQWLDOO\
6LJQLILFDQW
,PSDFW

/HVV7KDQ
6LJQLILFDQW
,PSDFW:LWK
0LWLJDWLRQ
,QFRUSRUDWHG

/HVV7KDQ
6LJQLILFDQW
,PSDFW

1R,PSDFW











;9,,, 75,%$/&8/785$/5(6285&(6

a) Would the project cause a substantial adverse
change in the significance of a tribal cultural
resource, defined in Public Resources Code
section 21074 as either a site, feature, place,
cultural landscape that is geographically defined
in terms of the size and scope of the landscape,
sacred place, or object with cultural value to a
California Native American tribe, and that is:

L  /LVWHGRUHOLJLEOHIRUOLVWLQJ LQWKH&DOLIRUQLD
5HJLVWHURI+LVWRULFDO5HVRXUFHVRULQDORFDO
UHJLVWHU RIKLVWRULFDOUHVRXUFHVDVGHILQHGLQ
3XEOLF5HVRXUFHG&RGHVHFWLRQ N RU

LL  $UHVRXUFHGHWHUPLQHGE\WKHOHDGDJHQF\LQ
LWV GLVFUHWLRQ DQG VXSSRUWHG E\ VXEVWDQWLDO
HYLGHQFHWREHVLJQLILFDQWSXUVXDQWWRFULWHULD
VHWIRUWKLQVXEGLYLVLRQ F RI3XEOLF5HVRXUFHV
&RGH6HFWLRQ,QDSSO\LQJWKHFULWHULD
VHWIRUWKLQVXEGLYLVLRQ F RI3XEOLF5HVRXUFHV
&RGH6HFWLRQ WKH OHDGDJHQF\VKDOO
FRQVLGHUWKHVLJQLILFDQFHRIWKHUHVRXUFHWRD
&DOLIRUQLD1DWLYH$PHULFDQWULEH"






















;







;






(QYLURQPHQWDO6HWWLQJ

7KH&DUTXLQH]6WUDLWUHSUHVHQWVWKHHQWU\SRLQWIRUWKH6DFUDPHQWRDQG6DQ-RDTXLQ5LYHUVLQWR
WKH6DQ)UDQFLVFR%D\7KLVORFDOLW\OLHVZLWKLQWKH6DQ)UDQFLVFR%D\DQGWKHZHVWHQGRIWKH
&HQWUDO 9DOOH\DUFKDHRORJLFDOUHJLRQVERWKRI ZKLFKFRQWDLQD ULFK DUUD\RI SUHKLVWRULFDQG
KLVWRULFDOFXOWXUDOUHVRXUFHV 7KHDUHDVVXUURXQGLQJWKH&DUTXLQH]6WUDLWDQG6XLVXQ%D\KDYH
EHHQRFFXSLHGIRUFHQWXULHVJLYHQWKHLUDEXQGDQWQDWXUDOUHVRXUFHVDQGPRGHUDWHFOLPDWH 7KH
DUULYDORI1DWLYH$PHULFDQVLQWRWKH%D\$UHDLVDVVRFLDWHGZLWKGRFXPHQWHGFXOWXUDOUHVRXUFHV
IURPDERXW\HDUVDJR $%$* 

6L[GLIIHUHQWJURXSVRI1DWLYH$PHULFDQSRSXODWLRQLGHQWLILHGE\WKHLUODQJXDJHOLYHGZLWKLQWKH
%D\$UHDLQFOXGLQJ&RVWDQRDQ(DVWHUQ0LZRN3DWZLQ&RDVW0LZRN3RPRDQG:DSSR1DWLYH
YLOODJHVDQGFDPSVLWHVZHUHLQKDELWHGRQDWHPSRUDU\EDVLVDQGDUHIRXQGLQVHYHUDOHFRORJLFDO
,QLWLDO6WXG\
'UDIW5XOH
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%D\$UHD$LU4XDOLW\0DQDJHPHQW'LVWULFW



&KDSWHU

QLFKHVGXHWRWKHVHDVRQDOQDWXUHRIWKHLUVXEVLVWHQFHEDVH5HPDLQVRIWKHVHHDUO\SRSXODWLRQV
LQGLFDWHWKDWPDLQYLOODJHVVHOGRPPRUHWKDQUHVLGHQWVZHUHXVXDOO\HVWDEOLVKHGDORQJZDWHU
FRXUVHVDQGGUDLQDJHV%\WKHODWHVDERXW1DWLYH$PHULFDQVOLYHGLQ&DOLIRUQLD
$%$* 


6LJQLILFDQFH&ULWHULD

7KHSURSRVHGSURMHFWLPSDFWVWRWULEDOUHVRXUFHVZLOOEHFRQVLGHUHGVLJQLILFDQWLI

x 7KHSURMHFWUHVXOWVLQWKHGLVWXUEDQFHRIDVLJQLILFDQWSUHKLVWRULFRUKLVWRULFDUFKDHRORJLFDO
VLWHRUDSURSHUW\RIWULEDOFXOWXUDOVLJQLILFDQFHWRDFRPPXQLW\RUHWKQLFRUVRFLDOJURXSRU
D&DOLIRUQLD1DWLYH$PHULFDQWULEH
x 8QLTXHREMHFWVZLWKFXOWXUDOYDOXHWRD&DOLIRUQLD1DWLYH$PHULFDQWULEHDUHSUHVHQWWKDW
FRXOGEHGLVWXUEHGE\FRQVWUXFWLRQRIWKHSURSRVHGSURMHFW


'LVFXVVLRQRI,PSDFWV

7KH6WDWH&(4$*XLGHOLQHVZHUHDPHQGHGLQ-XO\WRLQFOXGHHYDOXDWLRQRILPSDFWVRQWULEDO
FXOWXUDOUHVRXUFHVZKLFKLQFOXGHVLWHVIHDWXUHVSODFHVFXOWXUDOODQGVFDSHVVDFUHGSODFHVDQG
REMHFWVZLWKFXOWXUDOYDOXHWRD&DOLIRUQLD1DWLYH$PHULFDQWULEH$VVHPEO\%LOO $%  VSHFLILHV
WKDWDSURMHFWWKDWPD\FDXVHDVXEVWDQWLDODGYHUVHFKDQJHWRDWULEDOFXOWXUDOUHVRXUFHPD\UHVXOW
LQDVLJQLILFDQWHIIHFWRQWKHHQYLURQPHQW$%UHTXLUHVWULEHVLQWHUHVWHGLQGHYHORSPHQWSURMHFWV
ZLWKLQDWUDGLWLRQDOO\DQGFXOWXUDOO\DIILOLDWHGJHRJUDSKLFDUHDWRQRWLI\DOHDGDJHQF\RIVXFK
LQWHUHVWDQGWRUHTXHVWQRWLILFDWLRQRIIXWXUHSURMHFWVVXEMHFWWR&(4$SULRUWRGHWHUPLQLQJLID
QHJDWLYHGHFODUDWLRQPLWLJDWHGQHJDWLYHGHFODUDWLRQRUHQYLURQPHQWDOLPSDFWUHSRUWLVUHTXLUHG
IRUDSURMHFW7KHOHDGDJHQF\LVWKHQUHTXLUHGWRQRWLI\WKHWULEHZLWKLQGD\VRIGHHPLQJD
GHYHORSPHQWDSSOLFDWLRQVXEMHFWWR&(4$FRPSOHWHWRQRWLI\WKHUHTXHVWLQJWULEHDVDQLQYLWDWLRQ
WRFRQVXOWRQWKHSURMHFW $%LGHQWLILHVH[DPSOHVRIPLWLJDWLRQPH DVXUHVWKDWZLOO DYRLGRU
PLQLPL]HLPSDFWV WR D WULEDO FXOWXUDO UHVRXUFHVDQGDSSOLHVWR SURMHFWVWKDW KDYHD QRWLFH RI
SUHSDUDWLRQRUDQRWLFHRILQWHQWWRDGRSWD QHJDWLYHGHFODUDWLRQPLWLJDWHGQHJDWLYHGHFODUDWLRQ
FLUFXODWHGRQRUDIWHU-XO\

DDQGE /HVV7KDQ6LJQLILFDQW$VGLVFXVVHGXQGHU&XOWXUDO5HVRXUFHV 6HFWLRQ9 WKH
%D\ $UHDKDVORFDWLRQVWKDW ZHUHKLVWRULFDOO\XVHGE\1DWLYH$PHULFDQV 7KXV WKHUHLV WKH
SRWHQWLDOIRUWKHSUHVHQFHRIXQUHFRUGHGWULEDOFXOWXUDO UHVRXUFHVWR EH EXULHGWKURXJKRXWWKH
'LVWULFW8QGHU3URSRVHG5XOHPRGLILFDWLRQVDUHH[SHFWHGDWWZRH[LVWLQJUHILQHULHVWRLQVWDOO
QHZIODUHV\VWHPV7KHLQVWDOODWLRQRIDIODUHV\VWHPLVQRWH[SHFWHGWRUHTXLUHWKHGHPROLWLRQRI
H[LVWLQJHTXLSPHQW,IUHILQHU\HTXLSPHQWROGHUWKDQ\HDUVLVUHTXLUHGWREHUHPRYHGVXFK
HTXLSPHQWGRHVQRWW\SLFDOO\PHHWWKHFULWHULDLGHQWLILHGLQ3XEOLF5HVRXUFHV&RGH N IRU
OLVWLQJLQDORFDOUHJLVWHURIKLVWRULFDOUHVRXUFHV 3XEOLF5HVRXUFHV&RGH6HFWLRQ N DQGDUH
QRWFRQVLGHUHGWRKDYHFXOWXUDOYDOXHWRD&DOLIRUQLD1DWLYH$PHULFDQWULEH)XUWKHUFRQVWUXFWLRQ
DFWLYLWLHV RFFXU DW H[LVWLQJ UHILQHULHVLQGXVWULDODUHDV WKDW KDYH EHHQ SUHYLRXVO\JUDGHG DQG
GHYHORSHG%HFDXVHFRQVWUXFWLRQZLOOEHOLPLWHGWRH[LVWLQJUHILQHULHVLQGXVWULDOIDFLOLWLHVWKDWKDYH
EHHQJUDGHGDQGGHYHORSHG3URSRVHG5XOHLVQRWH[SHFWHGWRUHTXLUHSK\VLFDOFKDQJHVWRD
VLWHIHDWXUHSODFHFXOWXUDOODQGVFDSHVDFUHGSODFHRUREMHFWZLWKFXOWXUDOYDOXHWRD&DOLIRUQLD
,QLWLDO6WXG\
'UDIW5XOH
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&KDSWHU

1DWLYH$PHULFDQ7ULEH)XUWKHUPRUH3URSRVHG5XOHLVQRWH[SHFWHGWRUHVXOWLQDSK\VLFDO
FKDQJHWRDUHVRXUFHGHWHUPLQHGWREHHOLJLEOHIRULQFOXVLRQRUOLVWHGLQWKH&DOLIRUQLD5HJLVWHURI
+LVWRULFDO5HVRXUFHVRULQFOXGHGLQDORFDOUHJLVWHURIKLVWRULFDOUHVRXUFHV3URSRVHG5XOHLV
QRWH[SHFWHGWRUHTXLUHH[WHQVLYHFRQVWUXFWLRQRUJUDGLQJDFWLYLWLHVWKHUHIRUHLPSDFWVRQKLVWRULFDO
DQGWULEDOUHVRXUFHVDVGHILQHGLQ3XEOLF5HVRXUFHV6HFWLRQ N RU7KHUHIRUHOHVV
WKDQVLJQLILFDQWLPSDFWVWRWULEDOUHVRXUFHVDUHDQWLFLSDWHGWRRFFXUDVDUHVXOWRI3URSRVHG5XOH



&RQFOXVLRQ

%DVHG XSRQWKHVH FRQVLGHUDWLRQVQRVLJQLILFDQW DGYHUVHWULEDO FXOWXUDO UHVRXUFHLPSDFWV DUH
H[SHFWHGGXHWRLPSOHPHQWDWLRQRI3URSRVHG5XOH6LQFHQRSRWHQWLDOO\VLJQLILFDQWDGYHUVH
WULEDOFXOWXUDOUHVRXUFHLPSDFWVZHUHLGHQWLILHGQRIXUWKHUHYDOX DWLRQRIWULEDOFXOWXUDOUHVRXUFH
LPSDFWVLVUHTXLUHGLQWKH(,5





,QLWLDO6WXG\
'UDIW5XOH







A-88



-XQH


Page 889 of 969

Appendix A
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&KDSWHU



3RWHQWLDOO\
6LJQLILFDQW
,PSDFW











;,;87,/,7,(66(59,&(6<67(06:RXOG
WKHSURMHFW

D  5HTXLUH RU UHVXOW LQ WKH UHORFDWLRQ RU
FRQVWUXFWLRQ RI QHZ RU H[SDQGHG ZDWHU
ZDVWHZDWHUWUHDWPHQWRUVWRUPZDWHUGUDLQDJH
HOHFWULF
SRZHU
QDWXUDO
JDV
RU
WHOHFRPPXQLFDWLRQVIDFLOLWLHVWKHFRQVWUXFWLRQ
RIZKLFKFRXOGFDXVHVLJQLILFDQWHQYLURQPHQWDO
HIIHFWV"









E


F


G


H


/HVV 7KDQ /HVVWKDQ
6LJQLILFDQW
6LJQLILFDQW
,PSDFW :LWK  ,PSDFW
0LWLJDWLRQ
,QFRUSRUDWHG

1R
,PSDFW





;



+DYHVXIILFLHQWZDWHUVXSSOLHVDYDLODEOHWRVHUYH
WKH SURMHFW DQG UHDVRQDEO\IRUHVHHDEOHIXWXUH
GHYHORSPHQWGXULQJQRUPDOGU\DQGPXOWLSOH
GU\\HDUV"





;



5HVXOW LQ D GHWHUPLQDWLRQE\ WKH ZDVWHZDWHU
WUHDWPHQWSURYLGHUZKLFKVHUYHVRU PD\VHUYH
WKHSURMHFWWKDWLWKDVDGHTXDWHFDSDFLW\WRVHUYH
WKHSURMHFW VSURMHFWHGGHPDQGLQDGGLWLRQWRWKH
SURYLGHU VH[LVWLQJFRPPLWPHQWV"







;

*HQHUDWHVROLGZDVWHLQH[FHVVRI6WDWHRUORFDO
VWDQGDUGVRULQH[FHVVRIWKHFDSDFLW\RIORFDO
LQIUDVWUXFWXUH RU RWKHUZLVH LPSDLU WKH
DWWDLQPHQWRIVROLGZDVWHUHGXFWLRQJRDOV"







;

&RPSO\ ZLWK IHGHUDO VWDWH DQG ORFDO
PDQDJHPHQW DQG UHGXFWLRQ VWDWXWHV DQG
UHJXODWLRQVUHODWHGWRVROLGZDVWH"







;





(QYLURQPHQWDO6HWWLQJ

:DWHU'HPDQG

7KH &RQWUD &RVWD :DWHU 'LVWULFW &&:'  LV WKH SULQFLSDOXWLOLW\ WKDW SURYLGHVZDWHU WR WKH
0DUWLQH]DUHDDQGWKHSULPDU\VRXUFHRI&&:'ZDWHULVWKH6DFUDPHQWR6DQ-RDTXLQ'HOWD7KH
ZDWHULVWUDQVSRUWHGLQWKHPLOH&RQWUD&RVWD&DQDOZKLFKVWDUWVDW5RFN6ORXJKWKHQVWUHWFKHV
ZHVWWR&O\GHVRXWKWR :DOQXW&UHHNDQGQRUWKWR0DUWLQH] &&:'VXSSOLHVDERXW
UHVLGHQWVLQ%UHQWZRRG&OD\WRQ&O\GH&RQFRUG3DFKHFR3RUW&RVWD%D\3RLQWDQGSDUWVRI
,QLWLDO6WXG\
'UDIW5XOH
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&KDSWHU

3OHDVDQW+LOO0DUWLQH]DQG:DOQXW&UHHN&&:'DOVRVHOOVXQWUHDWHGZDWHU UDZZDWHU IURP
WKHFDQDOWRWKHFLWLHVRI$QWLRFK0DUWLQH]DQG3LWWVEXUJDQGWKH'LDEOR:DWHU'LVWULFW 2DNOH\ 
7KHVHILYHDJHQFLHVWUHDWDQGGLVWULEXWHZDWHUVHUYLQJDQDGGLWLRQDOSHRSOH&&:'VROG
DFUHIHHWRIZDWHULQ 7KH%ROOPDQ:DWHU7UHDWPHQW3ODQWLV &&:'¶VSULPDU\
ZDWHUWUHDWPHQWIDFLOLW\SURYLGLQJWUHDWHGZDWHUWRWKHLUVHUYLFHDUHD

7KH9DOHUR%HQLFLD5HILQHU\UHFHLYHVZDWHUXQGHUH[LVWLQJFRQWUDFWZLWKWKH&LW\RI%HQLFLD7KH
&LW\RI%HQLFLDUHFHLYHVZDWHUIURPWKH6WDWH:DWHUSURMHFWXQGHUDQDJUHHPHQWZLWKWKH&LW\RI
9DOOHMRWKH0RMDYH:DWHU$JHQF\DQGZDWHUIURPWKH6WDWH7KH%HQLFLD:DWHU7UHDWPHQW3ODQW
KDVDWUHDWPHQWFDSDFLW\RIPLOOLRQJDOORQVSHUGD\7KHWUDQVPLVVLRQV\VWHPFRQVLVWVRIWZR
SXPSVWDWLRQVDQGDSSUR[LPDWHO\PLOHVRISLSHOLQH7KHGLVWULEXWLRQV\VWHPFRQVLVWVRIWKUHH
SXPSVWDWLRQV SUHVVXUHUHGXFLQJVWDWLRQVDQG DSSUR[LPDWHO\PLOHV RISLSHOLQHV 7KH
VWRUDJHV\VWHPFRQVLVWVRIWUHDWHGZDWHUUHVHUYRLUVDQG/DNH+HUPDQZLWKDFDSDFLW\RI
DFUHIHHW


*LYHQWKHODUJHDUHDFRYHUHGE\WKH$LU'LVWULFWSXEOLFXWLOLWLHVDUHSURYLGHGE\DZLGHYDULHW\RI
ORFDODJHQFLHV0RVWSXEOLFZDVWHZDWHUWUHDWPHQWSODQWVDQGLQGXVWULDOIDFLOLWLHVKDYHZDVWHZDWHU
DQGVWRUPZDWHUWUHDWPHQWIDFLOLWLHVDQGGLVFKDUJHWUHDWHGZDVWHZDWHUXQGHUWKHUHTXLUHPHQWVRI
13'(6SHUPLWV:DWHULVVXSSOLHGWRDIIHFWHGIDFLOLWLHVE\VHYHUDOZDWHUSXUYH\RUVLQWKH%D\
$UHD6ROLGZDVWHLVKDQGOHGWKURXJKDYDULHW\RIPXQLFLSDOLWLHVWKURXJKUHF\FOLQJDFWLYLWLHVDQG
DWGLVSRVDOVLWHV

:DVWHZDWHU6WRUPZDWHU

:DVWHZDWHU SURGXFHGDW WKH UHILQHULHVLV WUHDWHGLQ H[LVWLQJ ZDVWHZDWHUWUHDWPHQW SODQWVDQG
GLVFKDUJHGLQWRWKH&DUTXLQH]6WUDLWVYLDDZDVWHZDWHUHIIOXHQWRXWIDOOV%RWKWKH3%) 0DUWLQH]
DQG9DOHUR%HQLFLDUHILQHULHVRSHUDWHXQGHUDQ13'(6SHUPLWDGPLQLVWHUHGE\WKH6DQ)UDQFLVFR
%D\5HJLRQDO:DWHU4XDOLW\&RQWURO%RDUG5:4&%$VGLVFXVVHGLQ6HFWLRQ+\GURORJ\DQG
:DWHU4XDOLW\VWRUPZDWHUUXQRIIZRXOGFRQWLQXHWREHGLVFKDUJHGWKURXJKVWRUPZDWHURXWIDOOV
SHUPLWWHGXQGHUH[LVWLQJ13'(6SHUPLWVZKLFKVHWGLVFKDUJHOLPLWVDQGPRQLWRULQJUHTXLUHPHQWV
6WRUPZDWHU GLVFKDUJHV DQG ZDWHU TXDOLW\ DW WKH VWRUP ZDWHU RXWIDOOV DUH PDQDJHG WKURXJK
DSSOLFDWLRQRIDQH[LVWLQJ6WRUP:DWHU3ROOXWLRQ3UHYHQWLRQ3ODQ 6:333  ZKLFKLQFRUSRUDWHV
WKH13'(6 GLVFKDUJHOLPLWV DQGPRQLWRULQJUHTXLUHPHQWVDVZHOO DVLQFRUSRUDWHVSURFHGXUHV
SROOXWLRQ SUHYHQWLRQVWUDWHJLHV DQG EHVW PDQDJHPHQWSUDFWLFHV %03V  XVHG WR PHHW WKHVH
GLVFKDUJHOLPLWV

6ROLG:DVWH

7KHUHDUHQRKD]DUGRXVZDVWHGLVSRVDOVLWHVZLWKLQWKHMXULVGLFWLRQRIWKH$LU'LVWULFW+D]DUGRXV
ZDVWHJHQHUDWHGDW IDFLOLWLHVZKLFKLV QRWUHF\FOHGRII VLWHLVUHTXLUHGWR EHGLVSRVHGRIDWD
OLFHQVHG KD]DUGRXV ZDVWH GLVSRVDO IDFLOLW\  7ZR VXFK IDFLOLWLHV DUH WKH &KHPLFDO :DVWH
0DQDJHPHQW,QF &:0, .HWWOHPDQ+LOOVIDFLOLW\LQ.LQJ¶V&RXQW\DQGWKH6DIHW\ .OHHQIDFLOLW\
LQ%XWWRQZLOORZ .HUQ&RXQW\ +D]DUGRXVZDVWHFDQDOVREHWUDQVSRUWHGWRSHUPLWWHGIDFLOLWLHV
RXWVLGHRI&DOLIRUQLD
11

CCWD, 2020 https://www.ccwater.com/365/The-Source-of-Your-Water
City of Benicia, 2020 https://www.ci.benicia.ca.us/?SEC=A652B7E1-9EED-44DC-BD21-3D563D7E483B
,QLWLDO6WXG\

-XQH
'UDIW5XOH
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&KDSWHU


&RQWUD&RVWD&RXQW\KDVRQH&ODVV,,ODQGILOOWKH.HOOHU&DQ\RQ/DQGILOODQG:HVW&RQWUD&RVWD
/DQGILOO7KH.HOOHU&DQ\RQ/DQGILOOKDVDPD[LPXPSHUPLWWHGGDLO\GLVSRVDORIWRQVGD\
ZLWKDUHPDLQLQJFDSDFLW\RIWRQVDQGDQDQWLFLSDWHGFORVXUHGDWHRI'HFHPEHU
2WKHUODQGILOOVLQWKH%D\$UHDLQFOXGHWKH$OWDPRQW/DQGILOOLQ$ODPHGD&RXQW\)RUZDUG
/DQGILOOLQ6DQ-RDTXLQ&RXQW\3RWUHUR+LOOV/DQGILOOLQ6RODQR&RXQW\DQGWKH9DVFR5RDG
/DQGILOOLQ$ODPHGD&RXQW\


6LJQLILFDQFH&ULWHULD


7KHSURSRVHGSURMHFWLPSDFWVRQXWLOLWLHVVHUYLFHV\VWHPVZLOOEHFRQVLGHUHGVLJQLILFDQWLI


x 7KHFDSDFLWLHVRIH[LVWLQJ RUSURSRVHGZDVWHZDWHUWUHDWPHQWIDFLOLWLHVDQGWKH VDQLWDU\
VHZHUV\VWHPDUHQRWVXIILFLHQWWRPHHWWKHQHHGVRIWKHSURMHFW
x $QLQFUHDVHLQGHPDQGIRUXWLOLWLHVLPSDFWVWKHFXUUHQWFDSDFLWLHVRIWKHHOHFWULFXWLOLWLHV
x 7KHH[LVWLQJZDWHUVXSSO\GRHVQRWKDYHWKHFDSDFLW\WRPHHWWKHLQFUHDVHGGHPDQGVRIWKH
SURMHFWRUWKHSURMHFWZRXOGXVHDVXEVWDQWLDODPRXQWRISRWDEOHZDWHU
x 7KHSURMHFWLQFUHDVHVGHPDQGIRUZDWHUE\PRUHWKDQJDOORQVSHUGD\
x 7KHJHQHUDWLRQDQGGLVSRVDORIKD]DUGRXVDQGQRQKD]DUGRXVZDVWHH[FHHGVWKHFDSDFLW\
RIGHVLJQDWHGODQGILOOV



'LVFXVVLRQRI,PSDFWV

DDQGE /HVV7KDQ6LJQLILFDQW,PSDFWV7KHSRWHQWLDOZDWHUXVHDQGZDVWHZDWHULPSDFWV
DVVRFLDWHGZLWKLPSOHPHQWDWLRQRIWKH3URSRVHG5XOHZHUHGLVFXVVHGXQGHU+\GURORJ\DQG
:DWHU4XDOLW\ VHH6HFWLRQ; 3URSRVHG5XOHZRXOGUHVXOWLQWKHLQVWDOODWLRQRIIODUHV\VWHP
ZKLFKJHQHUDOO\GRHVQRWUHTXLUHZDWHUWRXVH:KLOHVWHDPPD\EHXVHGLQWKHIODUHV\VWHPVWKH\
DUHQRWH[SHFWHGWRUHVXOWLQDQ\PHDVXUDEOHLQFUHDVHLQZDWHUXVHRUJHQHUDWHDVLJQLILFDQWDPRXQW
RIZDVWHZDWHU$VPDOODPRXQWRIZDWHUPD\EHFROOHFWHGLQDNQRFNRXWYHVVHO$Q\FROOHFWHG
ZDWHUZRXOGEHH[SHFWHGWREHWUHDWHGLQH[LVWLQJUHILQHU\ZDVWHZDWHUWUHDWPHQWIDFLOLWLHVSULRUWR
GLVFKDUJH7KHUHIRUH3URSRVHG5XOHLVQRWH[SHFWHGWRUHVXOWLQDQ\VLJQLILFDQWLQFUHDVHLQ
ZDWHUXVHRUZDVWHZDWHUGLVFKDUJH

7KHSRWHQWLDOLQFUHDVHLQHQHUJ\FRQVXPSWLRQDVVRFLDWHGZLWKSURSRVHGSURMHFWZDVGLVFXVVHG
XQGHU(QHUJ\ VHH6HFWLRQ9,  3URSRVHG5XOHLVQRWH[SHFWHGWRUHTXLUHDQ\VLJQLILFDQW
LQFUHDVHLQHOHFWULFLW\RUQDWXUDOJDVXVHDQGZRXOGQRWUHTXLUHDQ\DGGLWLRQDOWHOHFRPPXQLFDWLRQV
IDFLOLWLHV

F 1R,PSDFW7KH3URSRVHG5XOHLVQRWH[SHFWHGWRUHVXOWLQWKHFRQVWUXFWLRQRIQHZ
HTXLSPHQWWKDWUHVXOWV LQ D VXEVWDQWLDOLQFUHDVHLQ ZDVWHZDWHUJHQHUDWLRQ 7KHUHILQHULHVWUHDW
ZDVWHZDWHUJHQHUDWHGRQVLWHDQGZLOOFRQWLQXHWRGRVRLQWKHIXWXUH7KHUHIRUH3URSRVHG5XOH
ZRXOG QRW LPSDFW RU UHTXLUHDGGLWLRQDOFDSDFLW\IURPDQ\ SXEOLFZDVWHZDWHUWUHDWPHQW
SURYLGHU
13

Calrecycle,
2020,
SWIS
Facility/Sit
Activity
Details,
Keller
https://www2.calrecycle.ca.gov/SolidWaste/SiteActivity/Details/4407?siteID=228
,QLWLDO6WXG\

'UDIW5XOH
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&KDSWHU


GDQGH 1R,PSDFW&RQVWUXFWLRQRIIODUHV\VWHPVDVDUHVXOWRI3URSRVHG5XOHZLOOQRW
VLJQLILFDQWO\LQFUHDVHVROLGRUKD]DUGVZDVWHVJHQHUDWHGE\WKHDIIHFWHGH[LVWLQJIDFLOLWLHV1R
VLJQLILFDQWLPSDFWVRQZDVWHJHQHUDWLRQDUHH[SHFWHGGXHWRLPSOHPHQWDWLRQRI3URSRVHG5XOH
7KHIODUHV\VWHPVFRPEXVWRUJDQLFPDWHULDOEXWGRQRWJHQHUDWHZDVWHVVRQRLQFUHDVHLQZDVWH
JHQHUDWLRQLVH[SHFWHGGXHWRLPSOHPHQWDWLRQRI3URSRVHG5XOH Therefore, no significant
impacts to hazardous or solid waste disposal facilities are expected GXHWRLPSOHPHQWDWLRQRI
3URSRVHG5XOH7KHDIIHFWHGUHILQHULHVDUHH[SHFWHGWRFRQWLQXHWRFRPSO\ZLWKDOODSSOLFDEOH
IHGHUDOVWDWHDQGORFDOVWDWXWHVDQGUHJXODWLRQVUHODWHGWRVROLGDQGKD]DUGRXVZDVWHV 


&RQFOXVLRQ

%DVHGXSRQWKHVHFRQVLGHUDWLRQVQRVLJQLILFDQWDGYHUVHLPSDFWVRQXWLOLWLHVDQGVHUYLFHV\VWHPV
DUHH[SHFWHGGXHWRLPSOHPHQWDWLRQRI3URSRVHG5XOH   6LQFHQRSRWHQWLDOO\VLJQLILFDQW
DGYHUVHLPSDFWVRQXWLOLWLHVDQGVHUYLFHV\VWHPVZHUHLGHQWLILHGQRIXUWKHUHYDOXDWLRQRIXWLOLWLHV
DQGVHUYLFHV\VWHPLPSDFWVLVUHTXLUHGLQWKH(,5


,QLWLDO6WXG\
'UDIW5XOH
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&KDSWHU



3RWHQWLDOO\
6LJQLILFDQW
,PSDFW

/HVV7KDQ
6LJQLILFDQW
,PSDFW:LWK
0LWLJDWLRQ
,QFRUSRUDWHG

/HVV7KDQ
6LJQLILFDQW
,PSDFW

1R,PSDFW











;; :,/'),5(  ,I ORFDWHG LQ RU QHDU VWDWH
UHVSRQVLELOLW\DUHDVRU ODQGV FODVVLILHGDV YHU\
KLJK ILUH KD]DUG VHYHULW\ ]RQHV ZRXOG WKH
SURMHFW

D  6XEVWDQWLDOO\ LPSDLU DQ DGRSWHG HPHUJHQF\
UHVSRQVHSODQRUHPHUJHQF\HYDOXDWLRQSODQ"

E  'XHWRVORSHSUHYDLOLQJZLQGVDQGRWKHUIDFWRUV
H[DFHUEDWHZLOGILUH ULVNV DQG WKHUHE\ H[SRVH
SURMHFW RFFXSDQWVWR SROOXWDQW FRQFHQWUDWLRQV
IURPDZLOGILUHRUWKHXQFRQWUROOHGVSUHDGRUD
ZLOGILUH"

F  5HTXLUH WKH LQVWDOODWLRQ RU PDLQWHQDQFH RI
DVVRFLDWHG LQIUDVWUXFWXUH VXFK DV URDGV IXHO
EUHDNVHPHUJHQF\ZDWHUVRXUFHVSRZHUOLQHVRU
RWKHUXWLOLWLHV  WKDWPD\H[DFHUEDWHILUHULVN RU
WKDWPD\UHVXOWLQWHPSRUDU\RURQJRLQJLPSDFWV
WRWKHHQYLURQPHQW"

G  ([SRVHSHRSOHRUVWUXFWXUHVWRVLJQLILFDQWULVNV
LQFOXGLQJGRZQVORSHRUGRZQVWUHDPIORRGLQJRU
ODQGVOLGHVDVD UHVXOWRIUXQRIISRVWILUHVORSH
LQVWDELOLW\RUGUDLQDJHFKDQJHV"
















;







;







;







;





(QYLURQPHQWDO6HWWLQJ


:LOGODQGILUHVDUHDQDWXUDOSDUWRIWKH &DOLIRUQLDODQGVFDSHDQGWKHQXPEHURIILUHVDQGWKHLU
LPSDFWYDU\IURP\HDUWR\HDUZDVFRQVLGHUHGDPLOGILUH\HDUE\WKH&DOLIRUQLD'HSDUWPHQW
RI)RUHVWU\DQG)LUH3URWHFWLRQ &DO)LUH ZKRUHSRUWHGWKDWDFUHVRIODQGEXUQHGEHFDXVH
RI LQFLGHQWVUHVXOWLQJ LQ  IDWDOLWLHV DQG  VWUXFWXUHV GDPDJHG RU GHVWUR\HG  ,Q
FRPSDULVRQ&DO)LUHUHSRUWHGWKDWDFUHVRIODQGEXUQHGDVRIWKHHQGRI6HSWHPEHU
EHFDXVHRILQFLGHQWVUHVXOWLQJLQIDWDOLWLHVDQGVWUXFWXUHVGDPDJHGRUGHVWUR\HG 


14

CalFire Incident Reports https://www.fire.ca.gov/incidents/2019/

15

CalFire Incident Reports https://www.fire.ca.gov/incidents/2020/
,QLWLDO6WXG\

'UDIW5XOH
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&KDSWHU

7KH &DOLIRUQLD 'HSDUWPHQW RI )RUHVWU\ DQG )LUH 3URWHFWLRQ &DO)LUH  PDSV DUHDV LGHQWLI\
VLJQLILFDQWILUHKD]DUGEDVHGRQIXHOVWHUUDLQZHDWKHUDQGRWKHUUHOHYDQWIDFWRUV7KHVH]RQHV
UHIHUUHGWRDVD)LUH+D]DUG6HYHULW\=RQHVWKHQGHWHUPLQHWKHUHTXLUHPHQWVIRUVSHFLDOEXLOGLQJ
FRGHVGHVLJQHGWRUHGXFHWKHLJQLWLRQSRWHQWLDORIEXLOGLQJV


6LJQLILFDQFH&ULWHULD


x 7KHLPSDFWVWRZLOGILUHVZLOOEHFRQVLGHUHGVLJQLILFDQWLI

x 7KHSURMHFWUHVXOWVLQQHZVWUXFWXUHVORFDWHGZLWKLQRUDGMDFHQWWRODQGVFODVVLILHGDVYHU\
KLJKILUHKD]DUGVHYHULW\]RQHV

x 7KHSURMHFWDGYHUVHO\HIIHFWVHPHUJHQF\UHVSRQVHRUHPHUJHQF\HYDFXDWLRQSODQV


'LVFXVVLRQRI,PSDFWV

D E F DQGG 1R,PSDFW&DO),5(PDSVDUHDVRIVLJQLILFDQWILUHKD]DUGEDVHGRQIXHOV
WHUUDLQZHDWKHUDQGRWKHUUHOHYDQWIDFWRUV7KHVH]RQHVUHIHUUHGWRDV)LUH+D]DUG6HYHULW\=RQHV
GHWHUPLQHWKHUHTXLUHPHQWVIRUVSHFLDOEXLOGLQJFRGHVGHVLJQHGWRUHGXFHWKHSR WHQWLDOLPSDFWVRI
ZLOGODQGILUHVRQXUEDQVWUXFWXUHV7KH9DOHUR%HQLFLD5HILQHU\DQG3%)0DUWLQH]5HILQHU\DUH
ORFDWHGZLWKLQDQRQ9HU\+LJK)LUH+D]DUG6HYHULW\=RQHDVWKHUHILQHULHVDUHXUEDQL]HGDUH
ORFDWHGDGMDFHQWWRWKH%D\DQGPDUVKODQGVDQGDUHQRWORFDWHGDGMDFHQWWRZLOGODQGDUHDV7KH
ODQGLQWKHQRUWKZHVWHUQVRXWKHUQDQGHDVWHUQDUHDVRI&RQWUD&RVWD&RXQW\LQFOXGLQJWKHZHVWHUQ
SRUWLRQVRIWKH&LW\RI0DUWLQH]DUHFODVVLILHGDVYHU\KLJKILUHKD]DUG]RQHVE\&DO),5(7KH
KLOOVDSSUR[LPDWHO\RQHPLOHQRUWKRIWKH9DOHUR%HQLFLD5HILQHU\DUHFRQVLGHUHGPRGHUDWHDQG
KLJK)LUH+D]DUG6HYHULW\=RQHV1RQHWKHOHVVWKHUHILQHULHVDUHORFDWHGZHOORXWVLGH9HU\+LJK
)LUH+D]DUG=RQHZKLFKLQGLFDWHVWKDWWKH\ZRXOGQRWEHVXEMHFWWRVLJQLILFDQWZLOGILUHKD]DUG
,PSOHPHQWDWLRQRI3URSRVHG5XOHZRXOGUHTXLUHDGGLWLRQDOHTXLSPHQWDWWKHVHUHILQHULHVEXW
WKH\ZRXOGEHORFDWHGZLWKLQKHDY\LQGXVWULDODUHDVDQGZRXOGQRWEHH[SHFWHGWRKDYHDQLPSDFW
UHODWHGWRZLOGODQGILUHV


&RQFOXVLRQ


%DVHGXSRQWKHVHFRQVLGHUDWLRQV QRVLJQLILFDQWDGYHUVHZLOGILUHLPSDFWVDUHH[SHFWHGGXHWR
LPSOHPHQWDWLRQRI3URSRVHG5XOH6LQFHQRSRWHQWLDOO\VLJQLILFDQWDGYHUVHZLOGILUHLPSDFWV
ZHUHLGHQWLILHGQRIXUWKHUHYDOXDWLRQRIZLOGILUHLPSDFWVLVUHTXLUHGLQWKH(,5



,QLWLDO6WXG\
'UDIW5XOH
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3RWHQWLDOO\
6LJQLILFDQW
,PSDFW

/HVV7KDQ
6LJQLILFDQW
,PSDFW:LWK
0LWLJDWLRQ
,QFRUSRUDWHG

/HVV7KDQ
6LJQLILFDQW
,PSDFW

1R,PSDFW


















;;,

D


E


F

0$1'$725<),1',1*62)
6,*1,),&$1&(

'RHV WKH SURMHFW KDYH WKH SRWHQWLDO WR
VXEVWDQWLDOO\ GHJUDGH WKH TXDOLW\ RI WKH
HQYLURQPHQWVXEVWDQWLDOO\UHGXFHWKHKDELWDWRID
ILVKRU ZLOGOLIHVSHFLHVFDXVHD ILVKRUZLOGOLIH
SRSXODWLRQWRGURSEHORZVHOI VXVWDLQLQJOHYHOV
WKUHDWHQ WR HOLPLQDWH D SODQW RU DQLPDO
FRPPXQLW\VXEVWDQWLDOO\UHGXFHWKH QXPEHURU
UHVWULFWWKHUDQJHRIDUDUHRUHQGDQJHUHGSODQWRU
DQLPDORU HOLPLQDWHLPSRUWDQWH[DPSOHVRIWKH
PDMRUSHULRGVRI&DOLIRUQLDKLVWRU\RUSUHKLVWRU\"







;

'RHV WKH SURMHFW KDYH LPSDFWV WKDW DUH
LQGLYLGXDOO\ OLPLWHG
EXW FXPXODWLYHO\
FRQVLGHUDEOH"  &XPXODWLYHO\ FRQVLGHUDEOH
PHDQVWKDWWKHLQFUHPHQWDOHIIHFWVRIDSURMHFWDUH
FRQVLGHUDEOHZKHQYLHZHGLQFRQQHFWLRQZLWKWKH
HIIHFWVRISDVWSURMHFWVWKHHIIHFWVRIRWKHUFXUUHQW
SURMHFWV DQG WKH HIIHFWV RI SUREDEOH IXWXUH
SURMHFWV 

;







'RHVWKHSURMHFWKDYHHQYLURQPHQWDOHIIHFWVWKDW
ZLOO FDXVHVXEVWDQWLDODGYHUVHHIIHFWVRQKXPDQ
EHLQJVHLWKHUGLUHFWO\RULQGLUHFWO\"

;










'LVFXVVLRQRI,PSDFWV

D3URSRVHG5XOHLVH[SHFWHGWRUHTXLUHWKHLQVWDOODWLRQRIIODUHV\VWHPVDWWZRH[LVWLQJ
UHILQHULHV&RQVWUXFWLRQDFWLYLWLHVDVVRFLDWHGZLWKWKHSURSRVHGSURMHFWDUHH[SHFWHGWRRFFXULQ
KHDY\LQGXVWULDODUHDVZKHUHQDWLYHELRORJLFDOUHVRXUFHVKDYHEHHQUHPRYHGDQGDUHQRQH[LVWHQW
7KXVWKHSURSRVHGSURMHFWLVQRWH[SHFWHGWRUHVXOWLQDQ\LPSDFWVWRELRORJLFDOUHVRXUFHVDQG
ZRXOGQRWEHH[SHFWHGWRLPSDFWULSDULDQZHWODQGVRURWKHUVHQVLWLYHFRPPXQLWLHV

7KHFRQVWUXFWLRQRIDLUSROOXWLRQFRQWUROHTXLSPHQWZRXOGRFFXULQH[LVWLQJKHDY\LQGXVWULDODUHDV
7KHUHILQHULHVPD\KDYHHTXLSPHQWRUVWUXFWXUHVROGHUWKDQ \HDUV +RZHYHUWKLV W\SHRI
HTXLSPHQWXVXDOO\GRHVQRWPHHWWKHFULWHULDLGHQWLILHGLQ&(4$*XLGHOLQHV D  DV
KLVWRULF UHVRXUFHV )XUWKHU WKH UHILQHULHVKDYH DOUHDG\EHHQJUDGHG DQG GHYHORSHGDQG QR
,QLWLDO6WXG\
'UDIW5XOH
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VXEVWDQWLDOJUDGLQJLVH[SHFWHGWREHUHTXLUHGWRLQVWDOOIODUHV\VWHPVDWWKHH[LVWLQJIDFLOLWLHV7KXV
3URSRVHG5XOHZRXOGQRWDGYHUVHO\DIIHFWKLVWRULFDORUDUFKDHRORJLFDOUHVRXUFHVDVGHILQHGLQ
&(4$ *XLGHOLQHV RU GLVWXUE KXPDQ UHPDLQV LQWHUUHG RXWVLGH IRUPDO FHPHWHULHV
7KHUHIRUHQRLPSDFWVWRFXOWXUDOUHVRXUFHVDUHDQWLFLSDWHGWRRFFXUDVDUHVXOWRIWKH3URSRVHG5XOH
DVQRPDMRUFRQVWUXFWLRQDFWLYLWLHVDUHUHTXLUHG

3URSRVHG5XOH  GRHVQRW KDYH WKH SRWHQWLDOWR GHJUDGH WKH TXDOLW\ RIWKH HQYLURQPHQW
VXEVWDQWLDOO\UHGXFHWKHKDELWDWRIDILVKRUZLOGOLIHVSHFLHVFDXVHDILVKRUZLOGOLIHSRSXODWLRQWR
GURSEHORZVHOIVXVWDLQLQJOHYHOVWKUHDWHQWRHOLPLQDWHDSODQWRUDQLPDOFRPPXQLW\UHGXFHWKH
QXPEHURU UHVWULFW WKH UDQJHRID UDUH RU HQGDQJHUHGSODQWRU DQLPDORUHOLPLQDWH LPSRUWDQW
H[DPSOHVRIWKHPDMRUSHULRGVRI&DOLIRUQLDKLVWRU\RUSUHKLVWRU\DVGLVFXVVHGLQWKHSUHYLRXV
VHFWLRQVRIWKH&(4$FKHFNOLVW$VGLVFXVVHGLQ6HFWLRQ,9%LRORJLFDO5HVRXUFHV6HFWLRQ9
&XOWXUDO5HVRXUFHVDQG6HFWLRQ;9,,,±7ULEDO&XOWXUDO5HVRXUFHVQRVLJQLILFDQWDGYHUVHLPSDFWV
DUHH[SHFWHGWRELRORJLFDOFXOWXUDORUWULEDOFXOWXUDOUHVRXUFHV

EF 3RWHQWLDOO\6LJQLILFDQW7KHH[LVWLQJUHILQHULHVLQFOXGHWKHRSHUDWLRQRIQXPHURXVXQLWV
DQGHTXLSPHQW7ZRUHILQHULHVDUHH[SHFWHGWRQHHGDGGLWLRQDOIODUHV\VWHPVWHFKQRORJ\WRFRPSO\
ZLWK 3URSRVHG5XOHWKH 9DOHUR%HQLFLD 5HILQHU\DQGWKH K\GURJHQSODQWVWKDW SURYLGH
K\GURJHQWRWKH3%)0DUWLQH]5HILQHU\

)ODUHVXVHKLJKWHPSHUDWXUHR[LGDWLRQWREXUQFRPEXVWLEOHFRPSRQHQWVPRVWO\K\GURFDUERQVRU
ZDVWHJDVHVIURPYDULRXVW\SHVRILQGXVWULDORSHUDWLRQV,QFRPEXVWLRQJDVHRXVK\GURFDUERQV
UHDFWZLWKDWPRVSKHULFR[\JHQWRIRUPFDUERQGLR[LGHDQGZDWHU3URSHUO\RSHUDWHGIODUHVDFKLHYH
DWOHDVWSHUFHQWGHVWUXFWLRQHIILFLHQF\LQWKHIODUHSOXPHPHDQLQJWKDWK\GURFDUERQHPLVVLRQV
DPRXQWWR OHVV WKDQ WZR SHUFHQWRI WKH K\GURFDUERQVLQ WKH JDV VWUHDP 86 (3$  
(PLVVLRQVIURPIODULQJPD\LQFOXGHFDUERQSDUWLFOHV VRRW K\GURFDUERQVFDUERQPRQR[LGH
QLWURJHQR[LGHVVXOIXUR[LGHVDQGJUHHQKRXVHJDVHPLVVLRQV :KLOH3URSRVHG5XOH ZLOO
UHVXOWLQDUHGXFWLRQLQRUJDQLFHPLVVLRQVLWFDQDOVRUHVXOWLQDQLQFUHDVHLQSDUWLFXODWHPDWWHU
FDUERQPRQR[LGHYRODWLOHRUJDQLFFRPSRXQGVDQGQLWURJHQR[LGHHPLVVLRQV 7KHUHIRUHIODUH
RSHUDWLRQDOHPLVVLRQVDVVRFLDWHGZLWK3URSRVHG5XOHLQFOXGLQJWKHSRWHQWLDOIRUWR[LFDLU
FRQWDPLQDQWV*+*VDQGFXPXODWLYHLPSDFWVZLOOEHHYDOXDWHGLQWKH(,5





,QLWLDO6WXG\
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&+$37(5

5HIHUHQFHV

$VVRFLDWLRQ RI %D\ $UHD *RYHUQPHQWV $%$*    3ODQ %D\ $UHD   )LQDO
(QYLURQPHQWDO,PSDFW5HSRUW-XQH6&+

%D\$UHD$LU4XDOLW\0DQDJHPHQW'LVWULFW %$$40' D&DOLIRUQLD(QYLURQPHQWDO
4XDOLW\ $FW $LU 4XDOLW\ *XLGHOLQHV 0D\   $YDLODEOH DW
KWWSZZZEDDTPGJRYaPHGLDILOHVSODQQLQJDQG
UHVHDUFKFHTDFHTDBJXLGHOLQHVBPD\SGISGI"OD HQ

%$$40'E)(,5IRUWKH'UDIW&OHDQ$LU3ODQ6SDUHWKH$LU&RROWKH&OLPDWH
$%OXHSULQWIRU&OHDQ$LUDQG&OLPDWH3URWHFWLRQLQWKH%D\$UHD$FFHVVHG$XJXVW

KWWSZZZEDDTPGJRYaPHGLDILOHVSODQQLQJDQGUHVHDUFKSODQV
FOHDQDLUSODQDWWDFKPHQWDBSURSRVHGILQDOFDSYROSGISGI"OD HQ

%$$40'  3UHOLPLQDU\6WDII5HSRUW5HJXODLWRQ&OLPDWH 3ROOXWDQWV 5XOH 
3HWUROHXP5HILQHU\+\GURJHQ3ODQWV-XQH

%&'&   6DQ )UDQFLVFR %D\ 3ODQ 0D\   $YDLODEOH DW
KWWSVZZZEFGFFDJRYSGIED\SODQED\SODQSGI

%HQLFLD &LW\ RI   &LW\ RI %HQLFLD *HQHUDO 3ODQ  $YDLODEOH DW
KWWSVZZZFLEHQLFLDFDXVYHUWLFDOVLWHV%)$$$('($
($(&''XSORDGV3DJHVBBIURPB*HQHUDOB3ODQB
B5HGXFHGBB8SGDWHGBSGI

&DOLIRUQLD'HSDUWPHQWRI&RQVHUYDWLRQ)DUPODQG0DSSLQJDQG0RQLWRULQJ3URJUDP
$YDLODEOHDWKWWSVPDSVFRQVHUYDWLRQFDJRY'/53&,))

&DOLIRUQLD'HSDUWPHQWRI7UDQVSRUWDWLRQ/LVWRIHOLJLEOHDQG2IILFLDOO\
'HVLJQDWHG6WDWH6FHQLF+LJKZD\V$YDLODEOHDW
KWWSVGRWFDJRYSURJUDPVGHVLJQODSODQGVFDSHDUFKLWHFWXUHDQG
FRPPXQLW\OLYDELOLW\ODSOLYLVFHQLFKLJKZD\V

&DOLIRUQLD(QHUJ\&RPPLVVLRQ &(& (OHFWULFLW\&RQVXPSWLRQE\&RXQW\
$YDLODEOHDWKWWSVHFGPVHQHUJ\FDJRYHOHFE\FRXQW\DVS[

&(&E7RWDO6\VWHP(OHFWULF*HQHUDWLRQ$YDLODEOHDW
KWWSVZZZHQHUJ\FDJRYDOPDQDFHOHFWULFLW\BGDWDWRWDOBV\VWHPBSRZHUKWPO

&(&F*DV&RQVXPSWLRQE\&RXQW\$YDLODEOHDW
KWWSZZZHFGPVHQHUJ\FDJRYJDVE\FRXQW\DVS[
,QLWLDO6WXG\
'UDIW5XOH
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%D\$UHD$LU4XDOLW\0DQDJHPHQW'LVWULFW



&KDSWHU


&DOLIRUQLD*HRORJLFDO6XUYH\$JJUHJDWH6XVWDLQDELOLW\LQ&DOLIRUQLD0DS
DQG0DS6KHHW&DOLIRUQLD'HSDUWPHQWRI&RQVHUYDWLRQ

&RQWUD&RVWD&RXQW\&RQWUD&RVWD&RXQW\&OLPDWH$FWLRQ3ODQ$SSURYHG
'HFHPEHU



$YDLODEOH
DW
KWWSVZZZFRQWUDFRVWDFDJRY'RFXPHQW&HQWHU9LHZ&RQWUD&RVWD
&RXQW\&OLPDWH$FWLRQ3ODQ

&RQWUD &RVWD &RXQW\   6KHOO &UXGH 7DQN 5HSODFHPHQW 3URMHFW 'UDIW (,5 6&+
-XO\

&RQWUD&RVWD&RXQW\&RQWUD&RVWD&RXQW\*HQHUDO3ODQ -DQXDU\
$YDLODEOHDWKWWSVZZZFRQWUDFRVWDFDJRY*HQHUDO3ODQ

)HGHUDO(PHUJHQF\0DQDJHPHQW$JHQF\ )(0$   )ORRG+D]DUG0DSV  $YDLODEOHDW
KWWSVPVFIHPDJRYSRUWDOVHDUFK"$GGUHVV4XHU\ 6RODQR:D\&0DU
WLQH]&&DOLIRUQLDVHDUFKUHVXOWVDQFKRU

)HGHUDO7UDQVLW $GPLQLVWUDWLRQ )7$   7UDQVLW1RLVHDQG9LEUDWLRQ,PSDFW
$VVHVVPHQW6HSWHPEHU )7$ 5HSRUW 1RO  $YDLODEOHDW  
KWWSVZZZWUDQVLWGRWJRYVLWHVIWDGRWJRYILOHVGRFVUHVHDUFK
LQQRYDWLRQWUDQVLWQRLVHDQGYLEUDWLRQLPSDFWDVVHVVPHQWPDQXDO
IWDUHSRUWQRBSGI9$

6RODQR&RXQW\RI &OLPDWH $FWLRQ 3ODQ  $GRSWHG-XQH  $YDLODEOHDW
KWWSVZZZVRODQRFRXQW\FRPFLYLFD[ILOHEDQNEOREGORDGDVS["%ORE,' 

6WDWH:DWHU5HVRXUFHV&RQWURO%RDUGD*HRWUDFNHU,QIRUPDWLRQIRUWKH9DOHUR%HQLFLD
5HILQHU\

$YDLODEOH
DW
KWWSVJHRWUDFNHUZDWHUERDUGVFDJRYFDVHBVXPPDU\"JOREDOBLG 6/ 

6WDWH:DWHU5HVRXUFHV&RQWURO%RDUGE*HRWUDFNHU,QIRUPDWLRQIRUWKH6KHOO0DUWLQH]
5HILQHU\

$YDLODEOH
DW
KWWSVJHRWUDFNHUZDWHUERDUGVFDJRYSURILOHBUHSRUW"JOREDOBLG 6/

86(3$86(3$$3&KDSWHU,QGXVWULDO)ODUHV)LQDO6HFWLRQ)HEUXDU\
$YDLODEOHDWKWWSVZZZHSDJRYWWQFKLHIDSFKLQGH[KWPO 

,QLWLDO6WXG\
'UDIW5XOH
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Appendix B
Bay Area Air Quality Management District
Regulation 13, Rule 5
Air Quality Analysis
Construction Threshold Summary

Total Emissions
ROG
CO (lb/day)
NOx (lb/day)
SOx (lb/day)
(2)
PM10 (lb/day)
(1)(2)
PM2.5 (lb/day)
CO2 (tonnes/day)
30 yr Amortized CO2 (tonnes/yr)

Thresholds
54
NA
54
NA
82
54
NA
NA

One Flare
Avg Day
1.91
16.76
27.66
0.10
7.23
2.46
4.95

Two Flares
Avg Day
3.83
33.52
55.31
0.20
14.46
4.91
9.91

33.44

66.89

(1) https://www.aqmd.gov/ceqa/handbook/PM2_5/pm2_5ratio.xls
(2) Mitigated PM.

M:\Dbs\3185 BAAQMD Hydrogen Plants\Emission Calcs\3185 - Construction Emission Calculations (rev2).xlsx: Emissions Summar1y2/7/2021
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(2) Mitigated PM.

(1) https://www.aqmd.gov/ceqa/handbook/PM2_5/pm2_5ratio.xls

NA

1.53
13.92
31.64
0.14
13.08
3.89
7.18

1.53
13.92
31.64
0.14
13.08
3.89
7.18

30 yr Amortized CO2 (tonnes/yr)

2

1

Total Emissions
ROG
CO (lb/day)
NOx (lb/day)
SOx (lb/day)
PM10 (lb/day)(2)
PM2.5 (lb/day)(1)(2)
CO2 (tonnes/day)

Thresholds
54
NA
54
NA
82
54
NA

0.00

1

Paint
ROGC (lb/day)

2
0.00

1.54
0.32

1.54
0.32

1

Offroad Fugitive PM - Peak
PM10 (lb/day)(2)
PM2.5 (lb/day)(1)(2)

2

2.35
0.68

1
2.35
0.68

0.39
3.48
20.34
0.12
8.69
0.27
8.42
2.38
0.26
2.13
12793.91

0.39
3.48
20.34
0.12
8.69
0.27
8.42
2.38
0.26
2.13
12793.91

2

2

1.13
10.44
11.31
0.03
0.51
0.50
3043.84

2

1

1.13
10.44
11.31
0.03
0.51
0.50
3043.84

1

Fugitive Earthmoving PM - Peak
PM10 (lb/day)(2)
PM2.5 (lb/day)(1)(2)

CO2 (tonnes/yr)

Emission from Trips - Onsite/Offsite
ROG (lb/day)
CO (lb/day)
NOx (lb/day)
SOx (lb/day)
PM10 (lb/day)
Exhuast PM (lb/day)
Fugitive PM (lb/day)
PM2.5 (lb/day)(1)
Exhuast PM (lb/day)
Fugitive PM (lb/day)
CO2 (lb/day)

CO2 (tonnes/yr)

Emissions from Equipment
ROG (lb/day)
CO (lb/day)
NOx (lb/day)
SOx (lb/day)
PM10 (lb/day)
PM2.5 (lb/day)(1)
CO2 (lb/day)

0.00

1.54
0.32

2.35
0.68

2.70
21.93
48.74
0.20
16.22
5.06
9.89

3

3

3

3

0.52
4.12
27.06
0.15
11.40
0.36
11.04
3.13
0.34
2.79
16834.59

3

2.18
17.81
21.68
0.05
0.93
0.92
4968.85

3

0.00

1.54
0.32

2.35
0.68

2.79
24.07
50.17
0.20
16.24
5.08
10.06

4

4

4

4

0.52
4.12
27.06
0.15
11.40
0.36
11.04
3.13
0.34
2.79
16834.59

4

2.27
19.95
23.11
0.05
0.95
0.94
5342.87

4

0.00

0.00
0.00

0.00
0.00

1.79
15.85
17.79
0.04
1.32
0.86
2.09

5

5

5

5

0.03
1.76
0.50
0.01
0.60
0.01
0.60
0.16
0.01
0.15
790.88

5

1.75
14.10
17.29
0.04
0.71
0.71
3806.66

5

Year 1

Year 1

0.00

Year 1

0.00
0.00

Year 1

0.00
0.00

Year 1

1.79
15.85
17.79
0.04
1.32
0.86
2.09

6

6

6

6

0.03
1.76
0.50
0.01
0.60
0.01
0.60
0.16
0.01
0.15
790.88

6

7

0.00

0.00
0.00

0.00
0.00

1.79
15.85
17.79
0.04
1.32
0.86
2.09

7

7

7

7

0.03
1.76
0.50
0.01
0.60
0.01
0.60
0.16
0.01
0.15
790.88

7

1.75
14.10
17.29
0.04
0.71
0.71
3806.66

Year 1
1.75
14.10
17.29
0.04
0.71
0.71
3806.66

6

Appendix B
Bay Area Air Quality Management District
Regulation 13, Rule 5
Air Quality Analysis
Construction Emission Summary for One Flare

0.00

0.00
0.00

0.00
0.00

1.66
14.72
16.66
0.04
1.24
0.79
2.01

8

8

8

8

0.03
1.76
0.50
0.01
0.60
0.01
0.60
0.16
0.01
0.15
790.88

8

1.62
12.97
16.17
0.03
0.64
0.63
3638.42

8

0.00

0.00
0.00

0.00
0.00

1.66
14.72
16.66
0.04
1.24
0.79
2.01

9

9

9

9

0.03
1.76
0.50
0.01
0.60
0.01
0.60
0.16
0.01
0.15
790.88

9

1.62
12.97
16.17
0.03
0.64
0.63
3638.42

9

10
0.00
0.00
0.00
0.00
0.00
0.00
0.00

10
0.00

10
0.00
0.00

10
0.00
0.00

10
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

10
0.00
0.00
0.00
0.00
0.00
0.00
0.00

11
0.00
0.00
0.00
0.00
0.00
0.00
0.00

11
0.00

11
0.00
0.00

11
0.00
0.00

11
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

11
0.00
0.00
0.00
0.00
0.00
0.00
0.00

33.44

12
0.00
0.00
0.00
0.00
0.00
0.00
0.00

12
0.00

12
0.00
0.00

12
0.00
0.00

645.13

12
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

358.19

12
0.00
0.00
0.00
0.00
0.00
0.00
0.00

12/7/2021
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OFFROAD2017 Category
ConstMin - Cranes
ConstMin - Cranes
ConstMin - Bore/Drill Rigs
ConstMin - Off-Highway Tractors
OFF - Light Commercial - Welders
OFF - Military - Light
Portable Equipment - Rental
Portable Equipment - Rental Pump
Industrial - Forklifts
ConstMin Portable Equipment - Rental Compress
Industrial - Aerial Lifts
300
600
Composite
Composite
Composite
Composite
Composite
Composite
Composite
Composite
Composite
Composite

Hp

ROG
0.04999
0.06277
0.03559
0.03641
0.02266
0.03479
0.05034
0.02165
0.01624
0.02248
0.03032
0.00540

CO
0.2484
0.5035
0.3817
0.2800
0.1453
0.2741
0.3424
0.2417
0.1414
0.2456
0.3306
0.1339

2021 Emission Factors lb/hr
NOx
SOx
PM10
0.59260 0.00068 0.02399
0.73228 0.00114 0.02907
0.42563 0.00119 0.01535
0.29283 0.00059 0.01546
0.13943 0.00025 0.00686
0.28345 0.00053 0.01200
0.52886 0.00118 0.01887
0.19140 0.00063 0.00914
0.14039 0.00019 0.00935
0.22116 0.00039 0.01191
0.30161 0.00136 0.01144
0.08924 0.00022 0.00132

M:\Dbs\3185 BAAQMD Hydrogen Plants\Emission Calcs\3185 - Construction Emission Calculations (rev2).xlsx: CE Emission Factor Calcs

Equipment Type
<40 T Cranes
>40T Cranes
Pile/Drill Rig
Tractors
Welders
Lights
Generator
Hydro Vacs/Pumps
Fork Lifts
Loader/Backhoe
Air Compressors
Manlifts

Appendix B
Bay Area Air Quality Management District
Regulation 13, Rule 5
Air Quality Analysis
Construction Equipment Emission Rates
CO2e
74.0025
123.416
128.978
63.5827
18.8229
40.697
127.767
67.8244
21.031
42.0396
147.602
23.3766

Page 908 of 969

12/7/2021

PM2.5
0.02207
0.02675
0.01412
0.01422
0.00631
0.01104
0.01736
0.00841
0.00860
0.01096
0.01053
0.00121

B-6

1
2
1

1
2
1

1
2
1

1

8
4
8
8
8
8

1

2

8
1

1

1

1
2
1
2

1

2

4
1

2

3
1

1

Hours (hr/day)
8
8
8
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Equipment
<40 T Cranes
>40T Cranes
Pile/Drill Rig
Tractors
Welders
Light Plants
Generator
Hydro Vacs/Pumps
Fork Lifts
Loader/Backhoe
Air Compressors
Manlifts
2
1
2

1
2

1

2

Month
6
1

2

1

2

5
1

Appendix B
Bay Area Air Quality Management District
Regulation 13, Rule 5
Air Quality Analysis
Construction Equipment Emissions

1
2

2

1

2

7
1

1
2

1

1

2

8
1

1
2

1

1

2

9
1

10

12/7/2021

12
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B-7

1
0.00
0.00
0.00
0.00
0.00
0.00
0.40
0.00
0.13
0.36
0.24
0.00
1.13

2
0.00
0.00
0.00
0.00
0.00
0.00
0.40
0.00
0.13
0.36
0.24
0.00
1.13

3
0.40
0.00
0.28
0.00
0.36
0.00
0.40
0.00
0.13
0.36
0.24
0.00
2.18
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ROG
<40 T Cranes
>40T Cranes
Pile/Drill Rig
Tractors
Welders
Light Plants
Generator
Hydro Vacs/Pumps
Fork Lifts
Loader/Backhoe
Air Compressors
Manlifts
Total

Emission Rate
(lb/hr)
2021
0.050
0.063
0.036
0.036
0.023
0.035
0.050
0.022
0.016
0.022
0.030
0.005
4
0.40
0.00
0.28
0.00
0.36
0.00
0.40
0.00
0.13
0.36
0.24
0.09
2.27

5
0.40
0.00
0.00
0.00
0.36
0.00
0.40
0.00
0.26
0.00
0.24
0.09
1.75

Appendix B
Bay Area Air Quality Management District
Regulation 13, Rule 5
Air Quality Analysis
Construction Equipment Emissions

6
0.40
0.00
0.00
0.00
0.36
0.00
0.40
0.00
0.26
0.00
0.24
0.09
1.75

Month
7
0.40
0.00
0.00
0.00
0.36
0.00
0.40
0.00
0.26
0.00
0.24
0.09
1.75

8
0.40
0.00
0.00
0.00
0.36
0.00
0.40
0.00
0.13
0.00
0.24
0.09
1.62

9
0.40
0.00
0.00
0.00
0.36
0.00
0.40
0.00
0.13
0.00
0.24
0.09
1.62

10
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

12
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
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11
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

B-8

2
0.00
0.00
0.00
0.00
0.00
0.00
2.74
0.00
1.13
3.93
2.64
0.00
10.44

1
0.00
0.00
0.00
0.00
0.00
0.00
2.74
0.00
1.13
3.93
2.64
0.00
10.44

1.99
0.00
3.05
0.00
2.32
0.00
2.74
0.00
1.13
3.93
2.64
0.00
17.81

3
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CO
<40 T Cranes
>40T Cranes
Pile/Drill Rig
Tractors
Welders
Light Plants
Generator
Hydro Vacs/Pumps
Fork Lifts
Loader/Backhoe
Air Compressors
Manlifts
Total

Emission Rate
(lb/hr)
2021
0.248
0.504
0.382
0.280
0.145
0.274
0.342
0.242
0.141
0.246
0.331
0.134
1.99
0.00
3.05
0.00
2.32
0.00
2.74
0.00
1.13
3.93
2.64
2.14
19.95

4
1.99
0.00
0.00
0.00
2.32
0.00
2.74
0.00
2.26
0.00
2.64
2.14
14.10

5

Appendix B
Bay Area Air Quality Management District
Regulation 13, Rule 5
Air Quality Analysis
Construction Equipment Emissions

1.99
0.00
0.00
0.00
2.32
0.00
2.74
0.00
2.26
0.00
2.64
2.14
14.10

6

Month
1.99
0.00
0.00
0.00
2.32
0.00
2.74
0.00
2.26
0.00
2.64
2.14
14.10

7
1.99
0.00
0.00
0.00
2.32
0.00
2.74
0.00
1.13
0.00
2.64
2.14
12.97

8

9
1.99
0.00
0.00
0.00
2.32
0.00
2.74
0.00
1.13
0.00
2.64
2.14
12.97

10
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

12
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
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11
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

B-9

2
0.00
0.00
0.00
0.00
0.00
0.00
4.23
0.00
1.12
3.54
2.41
0.00
11.31

1
0.00
0.00
0.00
0.00
0.00
0.00
4.23
0.00
1.12
3.54
2.41
0.00
11.31

4.74
0.00
3.41
0.00
2.23
0.00
4.23
0.00
1.12
3.54
2.41
0.00
21.68

3
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NOX
<40 T Cranes
>40T Cranes
Pile/Drill Rig
Tractors
Welders
Light Plants
Generator
Hydro Vacs/Pumps
Fork Lifts
Loader/Backhoe
Air Compressors
Manlifts
Total

Emission Rate
(lb/hr)
2021
0.593
0.732
0.426
0.293
0.139
0.283
0.529
0.191
0.140
0.221
0.302
0.089
4.74
0.00
3.41
0.00
2.23
0.00
4.23
0.00
1.12
3.54
2.41
1.43
23.11

4
4.74
0.00
0.00
0.00
2.23
0.00
4.23
0.00
2.25
0.00
2.41
1.43
17.29

5

Appendix B
Bay Area Air Quality Management District
Regulation 13, Rule 5
Air Quality Analysis
Construction Equipment Emissions

4.74
0.00
0.00
0.00
2.23
0.00
4.23
0.00
2.25
0.00
2.41
1.43
17.29

6

Month
4.74
0.00
0.00
0.00
2.23
0.00
4.23
0.00
2.25
0.00
2.41
1.43
17.29

7
4.74
0.00
0.00
0.00
2.23
0.00
4.23
0.00
1.12
0.00
2.41
1.43
16.17

8

9
4.74
0.00
0.00
0.00
2.23
0.00
4.23
0.00
1.12
0.00
2.41
1.43
16.17

10
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

12
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
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11
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

B-10

1
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.00
0.00
0.01
0.01
0.00
0.03

2
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.00
0.00
0.01
0.01
0.00
0.03

3
0.01
0.00
0.01
0.00
0.00
0.00
0.01
0.00
0.00
0.01
0.01
0.00
0.05

M:\Dbs\3185 BAAQMD Hydrogen Plants\Emission Calcs\3185 - Construction Emission Calculations (rev2).xlsx: Equipment

SOx
<40 T Cranes
>40T Cranes
Pile/Drill Rig
Tractors
Welders
Light Plants
Generator
Hydro Vacs/Pumps
Fork Lifts
Loader/Backhoe
Air Compressors
Manlifts
Total

Emission Rate
(lb/hr)
2021
0.001
0.001
0.001
0.001
0.000
0.001
0.001
0.001
0.000
0.000
0.001
0.000
4
0.01
0.00
0.01
0.00
0.00
0.00
0.01
0.00
0.00
0.01
0.01
0.00
0.05

5
0.01
0.00
0.00
0.00
0.00
0.00
0.01
0.00
0.00
0.00
0.01
0.00
0.04

Appendix B
Bay Area Air Quality Management District
Regulation 13, Rule 5
Air Quality Analysis
Construction Equipment Emissions

6
0.01
0.00
0.00
0.00
0.00
0.00
0.01
0.00
0.00
0.00
0.01
0.00
0.04

Month
7
0.01
0.00
0.00
0.00
0.00
0.00
0.01
0.00
0.00
0.00
0.01
0.00
0.04

8
0.01
0.00
0.00
0.00
0.00
0.00
0.01
0.00
0.00
0.00
0.01
0.00
0.03

9
0.01
0.00
0.00
0.00
0.00
0.00
0.01
0.00
0.00
0.00
0.01
0.00
0.03

10
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

12
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
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11
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

B-11

1
0.00
0.00
0.00
0.00
0.00
0.00
0.15
0.00
0.07
0.19
0.09
0.00
0.51

2
0.00
0.00
0.00
0.00
0.00
0.00
0.15
0.00
0.07
0.19
0.09
0.00
0.51

3
0.19
0.00
0.12
0.00
0.11
0.00
0.15
0.00
0.07
0.19
0.09
0.00
0.93

M:\Dbs\3185 BAAQMD Hydrogen Plants\Emission Calcs\3185 - Construction Emission Calculations (rev2).xlsx: Equipment

PM10
<40 T Cranes
>40T Cranes
Pile/Drill Rig
Tractors
Welders
Light Plants
Generator
Hydro Vacs/Pumps
Fork Lifts
Loader/Backhoe
Air Compressors
Manlifts
Total

Emission Rate
(lb/hr)
2021
0.024
0.029
0.015
0.015
0.007
0.012
0.019
0.009
0.009
0.012
0.011
0.001
4
0.19
0.00
0.12
0.00
0.11
0.00
0.15
0.00
0.07
0.19
0.09
0.02
0.95

5
0.19
0.00
0.00
0.00
0.11
0.00
0.15
0.00
0.15
0.00
0.09
0.02
0.71

Appendix B
Bay Area Air Quality Management District
Regulation 13, Rule 5
Air Quality Analysis
Construction Equipment Emissions

6
0.19
0.00
0.00
0.00
0.11
0.00
0.15
0.00
0.15
0.00
0.09
0.02
0.71

Month
7
0.19
0.00
0.00
0.00
0.11
0.00
0.15
0.00
0.15
0.00
0.09
0.02
0.71

8
0.19
0.00
0.00
0.00
0.11
0.00
0.15
0.00
0.07
0.00
0.09
0.02
0.64

9
0.19
0.00
0.00
0.00
0.11
0.00
0.15
0.00
0.07
0.00
0.09
0.02
0.64

10
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

12
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
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0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

B-12

1
0.00
0.00
0.00
0.00
0.00
0.00
0.14
0.00
0.07
0.18
0.08
0.00
0.47

2
0.00
0.00
0.00
0.00
0.00
0.00
0.14
0.00
0.07
0.18
0.08
0.00
0.47

3
0.18
0.00
0.11
0.00
0.10
0.00
0.14
0.00
0.07
0.18
0.08
0.00
0.86
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PM2.5
<40 T Cranes
>40T Cranes
Pile/Drill Rig
Tractors
Welders
Light Plants
Generator
Hydro Vacs/Pumps
Fork Lifts
Loader/Backhoe
Air Compressors
Manlifts
Total

Emission Rate
(lb/hr)
2021
0.022
0.027
0.014
0.014
0.006
0.011
0.017
0.008
0.009
0.011
0.011
0.001
4
0.18
0.00
0.11
0.00
0.10
0.00
0.14
0.00
0.07
0.18
0.08
0.02
0.88

5
0.18
0.00
0.00
0.00
0.10
0.00
0.14
0.00
0.14
0.00
0.08
0.02
0.66

Appendix B
Bay Area Air Quality Management District
Regulation 13, Rule 5
Air Quality Analysis
Construction Equipment Emissions

6
0.18
0.00
0.00
0.00
0.10
0.00
0.14
0.00
0.14
0.00
0.08
0.02
0.66

Month
7
0.18
0.00
0.00
0.00
0.10
0.00
0.14
0.00
0.14
0.00
0.08
0.02
0.66

8
0.18
0.00
0.00
0.00
0.10
0.00
0.14
0.00
0.07
0.00
0.08
0.02
0.59

9
0.18
0.00
0.00
0.00
0.10
0.00
0.14
0.00
0.07
0.00
0.08
0.02
0.59

10
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

12
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
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11
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

B-13

0.00
0.00
0.00
0.00
0.00
0.00
1022.14
0.00
168.25
672.63
1180.82
0.00
3043.84

1
0.00
0.00
0.00
0.00
0.00
0.00
1022.14
0.00
168.25
672.63
1180.82
0.00
3043.84

2

3
592.02
0.00
1031.82
0.00
301.17
0.00
1022.14
0.00
168.25
672.63
1180.82
0.00
4968.85
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CO2EQ
<40 T Cranes
>40T Cranes
Pile/Drill Rig
Tractors
Welders
Light Plants
Generator
Hydro Vacs/Pumps
Fork Lifts
Loader/Backhoe
Air Compressors
Manlifts
Total

Emission Rate
(lb/hr)
2021
74.002
123.416
128.978
63.583
18.823
40.697
127.767
67.824
21.031
42.040
147.602
23.377
4
592.02
0.00
1031.82
0.00
301.17
0.00
1022.14
0.00
168.25
672.63
1180.82
374.03
5342.87

5
592.02
0.00
0.00
0.00
301.17
0.00
1022.14
0.00
336.50
0.00
1180.82
374.03
3806.66

Appendix B
Bay Area Air Quality Management District
Regulation 13, Rule 5
Air Quality Analysis
Construction Equipment Emissions

6
592.02
0.00
0.00
0.00
301.17
0.00
1022.14
0.00
336.50
0.00
1180.82
374.03
3806.66

Month
7
592.02
0.00
0.00
0.00
301.17
0.00
1022.14
0.00
336.50
0.00
1180.82
374.03
3806.66

8
9
592.02 592.02
0.00
0.00
0.00
0.00
0.00
0.00
301.17 301.17
0.00
0.00
1022.14 1022.14
0.00
0.00
168.25 168.25
0.00
0.00
1180.82 1180.82
374.03 374.03
3638.42 3638.42

10
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

12
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
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11
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Appendix B
Bay Area Air Quality Management District
Regulation 13, Rule 5
Air Quality Analysis
Onsite Construction Vehicle Trip Emissions

Vehicle
Cars
Pickup Trucks
Total Light Vehicle Miles

Miles per Day
2
2

1

2

3

4

5

Month (Vehicles per day)
6
7
50
50
2
2
104
104

50
2
104

50
2
104

50
2
104

50
2
104

50
2
104

8

9

10

50
2
104

50
2
104

0

0

1
9

0

0

0

1
2

0

0

0

2
2
2
5

1
1

1
1

1
1

1
1

1
1

1
1

1
1

1
1

1
1

1
9

1
9

1
9

1
9

1
9

1
9

1
9

1
9

Truck, Dump Ford LT8000
Concrete Truck
Semi-Tractor, Diesel 20 Ton
Misc. HD Truck
Total Heavy Truck Miles

2
2
2
2

20

20

20
10

20
10

1
42

1
42

1
62

1
62

1
2

1
2

1
2

1
2

Emission Rate
(lb/mi)(1)
Month
0.0000139
0.0000324
0.0001081
0.0007736

Month (Vehicles per day)
1

Month
0.0009095
0.0014309
0.0004314
0.0102637

1

NOx
Light Duty
Medium Duty
Heavy Duty
Heavy Duty Idling
Total

Month
0.0000680
0.0002139
0.0063879
0.0104926

1

SOx
Light Duty
Medium Duty
Heavy Duty
Heavy Duty Idling
Total

Month
0.0000030
0.0000052
0.0000354
0.0000183

1

PM10
Light Duty Exhaust
Medium Duty Exhaust
Heavy Duty Idle Exhaust
Heavy Duty Exhaust

Month
0.0000015
0.0000024
0.0000099
0.0000863

1

Total Exhaust PM
Light Duty Tire and Brake Wear
Medium Duty Tire and Brake Wear
Heavy Duty Tire and Brake Wear
Light Duty Fugitive Road Dust(2)
Medium Duty Fugitive Road Dust(2)
Heavy Duty Fugitive Road Dust(2)

0.0000155
0.0000218
0.0002575
0.000221
0.000467
0.002314

Total Exhaust PM
Light Duty Tire and Brake Wear
Medium Duty Tire and Brake Wear
Heavy Duty Tire and Brake Wear
Light Duty Fugitive Road Dust(2)
Medium Duty Fugitive Road Dust(2)
Heavy Duty Fugitive Road Dust(2)

0.0000046
0.0000067
0.0000824
0.000054
0.000115
0.000568

Total Fugitive PM
Total
CO2e
Light Duty
Medium Duty
Heavy Duty
Heavy Duty Idling
Total

Month
0.305
0.529
3.922
2.029

3
0.00
0.00
0.00
0.02
0.02

2
0.09
0.01
0.02
0.22
0.34

3

2

4

3

2

2

5

4

3

6

5
0.00
0.00
0.00
0.00
0.00

7

6
0.00
0.00
0.00
0.00
0.00

8

7
0.00
0.00
0.00
0.00
0.00

8
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.01
0.00
0.01
0.01
0.03

10
0.00
0.00
0.00
0.00
0.00

11
0.00
0.00
0.00
0.00
0.00

12
0.00
0.00
0.00
0.00
0.00

10

11

12

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

10
0.00
0.00
0.00
0.00

11
0.00
0.00
0.00
0.00

12
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.01
0.02
0.00
0.10

0.00
0.00
0.00
0.01
0.02
0.00
0.10

0.01
0.00
0.00
0.02
0.02
0.00
0.14

0.01
0.00
0.00
0.02
0.02
0.00
0.14

0.00
0.00
0.00
0.00
0.02
0.00
0.00

0.00
0.00
0.00
0.00
0.02
0.00
0.00

0.00
0.00
0.00
0.00
0.02
0.00
0.00

0.00
0.00
0.00
0.00
0.02
0.00
0.00

0.00
0.00
0.00
0.00
0.02
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.14
0.14

0.14
0.14

0.19
0.19

0.19
0.19

0.03
0.03

0.03
0.03

0.03
0.03

0.03
0.03

0.03
0.03

0.00
0.00

0.00
0.00

0.00
0.00

6

8

12

0.00
0.00
0.00
0.00
0.00

9
0.00
0.00
0.00
0.00
0.00

11

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

5

7

10

12

0.00
0.00
0.00
0.00
0.00

0.09
0.01
0.00
0.01
0.12
9

0.01
0.00
0.01
0.01
0.03

11

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.01

4

6

9
0.09
0.01
0.00
0.01
0.12

0.01
0.00
0.01
0.01
0.03

10
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.01

3

5

8
0.09
0.01
0.00
0.01
0.12

0.01
0.00
0.01
0.01
0.03

9
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

2

4

7
0.09
0.01
0.00
0.01
0.12

0.01
0.00
0.01
0.01
0.03

8
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

1

3

6

5

4

7
0.00
0.00
0.00
0.00
0.00

0.09
0.01
0.00
0.01
0.12

0.01
0.00
0.40
0.33
0.73

0.00
0.00
0.00
0.00
0.00

6
0.00
0.00
0.00
0.00
0.00

0.09
0.01
0.03
0.32
0.45

0.01
0.00
0.40
0.33
0.73

0.00
0.00
0.00
0.00
0.00

5
0.00
0.00
0.01
0.02
0.03

0.09
0.01
0.03
0.32
0.45

0.01
0.00
0.27
0.22
0.50

0.00
0.00
0.00
0.00
0.00

4
0.00
0.00
0.01
0.02
0.03

0.09
0.01
0.02
0.22
0.34

0.01
0.00
0.27
0.22
0.50

Total Fugitive PM
Total
Month
0.0000013
0.0000023
0.0000095
0.0000825

2
0.00
0.00
0.00
0.02
0.02

CO
Light Duty
Medium Duty
Heavy Duty
Heavy Duty Idling
Total

PM2.5
Light Duty Exhaust
Medium Duty Exhaust
Heavy Duty Idle Exhaust
Heavy Duty Exhaust

12

0

Water Truck
Delivery Truck
1 Ton Truck
Misc. MD Truck
Total Medium Truck Miles

ROG
Light Duty
Medium Duty
Heavy Duty
Heavy Duty Idling
Total

11

7

9

8

9

10

11

12

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.01

0.00
0.00
0.00
0.01

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.01
0.00
0.02

0.00
0.00
0.00
0.00
0.01
0.00
0.02

0.01
0.00
0.00
0.01
0.01
0.00
0.04

0.01
0.00
0.00
0.01
0.01
0.00
0.04

0.00
0.00
0.00
0.00
0.01
0.00
0.00

0.00
0.00
0.00
0.00
0.01
0.00
0.00

0.00
0.00
0.00
0.00
0.01
0.00
0.00

0.00
0.00
0.00
0.00
0.01
0.00
0.00

0.00
0.00
0.00
0.00
0.01
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.03
0.04

0.03
0.04

0.05
0.05

0.05
0.05

0.01
0.01

0.01
0.01

0.01
0.01

0.01
0.01

0.01
0.01

0.00
0.00

0.00
0.00

0.00
0.00

1
31.77
4.76
164.71
42.60
243.84

2
31.77
4.76
164.71
42.60
243.84

3
31.77
4.76
243.14
62.89
342.56

4
31.77
4.76
243.14
62.89
342.56

5
31.77
4.76
7.84
2.03
46.40

6
31.77
4.76
7.84
2.03
46.40

7
31.77
4.76
7.84
2.03
46.40

8
31.77
4.76
7.84
2.03
46.40

9
31.77
4.76
7.84
2.03
46.40

10
0.00
0.00
0.00
0.00
0.00

11
0.00
0.00
0.00
0.00
0.00

12
0.00
0.00
0.00
0.00
0.00

(1) Emfac2021 emission factors for theBAAQMD.
(2) Emission Calculations for travel on paved roads from EPA AP-42 Section 13.2.1, January 2011
E = k(sL)0.91 x (W)1.02
Where: k = 0.0022 lb/VMT for PM10 and k=0.00054 for PM2.5, sL = road silt loading (gms/m2)
(0.03 for major/collector roads), W = weight of vehicles (2.5 tons for light; 5.5 for medium trucks,
and 24 for heavy trucks)
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Appendix B
Bay Area Air Quality Management District
Regulation 13, Rule 5
Air Quality Analysis
Offsite Construction Vehicle Trip Emissions

Vehicle
Tradesmen
Construction Staff
Total Light Vehicle Miles

Miles per Day
29.4
29.4

Water Truck
Delivery Truck
1 Ton Truck
Misc. MD Truck
Total Medium Truck Miles

50
50
50
50

Truck, Dump Ford LT8000
Concrete Truck
Semi-Tractor, Diesel 20 Ton
Misc. HD Truck
Total Heavy Truck Miles

150
100
50
50

ROG
Light Duty
Medium Duty
Heavy Duty
Heavy Duty Idling
Total

Emission Rate
(lb/mi)(1)
Month
0.0000139
0.0000324
0.0001081
0.0007736

2

3

4

50
2
1528.8

50
2
1528.8

50
2
1528.8

50
2
1528.8

1
1

1
1

1
1

1
1

1
1

1
1

1
150

1
150

1
150

1
150

1
150

20

20

20
10

20
10

1
3050

1
3050

1
4050

1
4050

1
50

1

NOx
Light Duty
Medium Duty
Heavy Duty
Heavy Duty Idling
Total

Month
0.0000680
0.0002139
0.0063879
0.0104926

1

SOx
Light Duty
Medium Duty
Heavy Duty
Heavy Duty Idling
Total

Month
0.0000030
0.0000052
0.0000354
0.0000183

1

PM10
Light Duty Exhaust
Medium Duty Exhaust
Heavy Duty Idle Exhaust
Heavy Duty Exhaust

Month
0.0000015
0.0000024
0.0000099
0.0000863

1

Total Exhaust PM
Light Duty Tire and Brake Wear
Medium Duty Tire and Brake Wear
Heavy Duty Tire and Brake Wear
Light Duty Fugitive Road Dust(2)
Medium Duty Fugitive Road Dust(2)
Heavy Duty Fugitive Road Dust(2)

0.0000155
0.0000218
0.0002575
0.000221
0.000467
0.002314

0.0000046
0.0000067
0.0000824
0.000054
0.000115
0.000568

Total Fugitive PM
Total
CO2e
Light Duty
Medium Duty
Heavy Duty
Heavy Duty Idling
Total

Month
0.305
0.529
3.922
2.029

3
0.02
0.00
0.33
0.02
0.37

2
1.39
0.21
1.32
0.22
3.14

3

2

2

4

8

9

10

50
2
1528.8

50
2
1528.8

1
1

1
1

1
1

1
150

1
150

1
150

1
50

1
50

1
50

3

2

5

11

12

0

0

0

1
150

0

0

0

1
50

0

0

0

6

5
0.00
0.00
0.14
0.00
0.15

0.02
0.00
0.01
0.00
0.03

10
0.00
0.00
0.00
0.00
0.00

11
0.00
0.00
0.00
0.00
0.00

12
0.00
0.00
0.00
0.00
0.00

10

11

12

7

6
0.00
0.00
0.00
0.00
0.01

8
0.10
0.03
0.32
0.01
0.47

7
0.00
0.00
0.00
0.00
0.01

8

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.10
0.03
0.32
0.01
0.47

10
0.00
0.00
0.00
0.00
0.00

11
0.00
0.00
0.00
0.00
0.00

12
0.00
0.00
0.00
0.00
0.00

10

11

12

9
0.00
0.00
0.00
0.00
0.01

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

10
0.00
0.00
0.00
0.00

11
0.00
0.00
0.00
0.00

12
0.00
0.00
0.00
0.00

0.27
0.02
0.00
0.79
0.34
0.07
7.06

0.27
0.02
0.00
0.79
0.34
0.07
7.06

0.35
0.02
0.00
1.04
0.34
0.07
9.37

0.35
0.02
0.00
1.04
0.34
0.07
9.37

0.01
0.02
0.00
0.01
0.34
0.07
0.12

0.01
0.02
0.00
0.01
0.34
0.07
0.12

0.01
0.02
0.00
0.01
0.34
0.07
0.12

0.01
0.02
0.00
0.01
0.34
0.07
0.12

0.01
0.02
0.00
0.01
0.34
0.07
0.12

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

8.28
8.54

8.28
8.54

10.85
11.20

10.85
11.20

0.56
0.57

0.56
0.57

0.56
0.57

0.56
0.57

0.56
0.57

0.00
0.00

0.00
0.00

0.00
0.00

6

8

0.00
0.00
0.00
0.00
0.01

0.00
0.00
0.00
0.00

5

7

0.00
0.00
0.00
0.00
0.00

9
0.10
0.03
0.32
0.01
0.47

0.00
0.00
0.00
0.00
0.01

1.39
0.21
0.02
0.01
1.64

0.00
0.00
0.00
0.35

4

6

9
1.39
0.21
0.02
0.01
1.64

0.00
0.00
0.00
0.35

3

5

8
1.39
0.21
0.02
0.01
1.64

0.10
0.03
0.32
0.01
0.47

9
0.02
0.00
0.01
0.00
0.03

0.00
0.00
0.00
0.26

2

4

7
1.39
0.21
0.02
0.01
1.64

0.10
0.03
0.32
0.01
0.47

8
0.02
0.00
0.01
0.00
0.03

0.00
0.00
0.00
0.26

1

3

6

5

4

7
0.02
0.00
0.01
0.00
0.03

1.39
0.21
0.02
0.01
1.64

0.10
0.03
25.87
0.33
26.33

0.00
0.00
0.14
0.00
0.15

6
0.02
0.00
0.01
0.00
0.03

1.39
0.21
1.75
0.32
3.67
4

0.10
0.03
25.87
0.33
26.33

0.00
0.00
0.11
0.00
0.11

5
0.02
0.00
0.44
0.02
0.49

1.39
0.21
1.75
0.32
3.67
3

0.10
0.03
19.48
0.22
19.84

0.00
0.00
0.11
0.00
0.11

4
0.02
0.00
0.44
0.02
0.49

1.39
0.21
1.32
0.22
3.14

0.10
0.03
19.48
0.22
19.84

Total Fugitive PM
Total

Total Exhaust PM
Light Duty Tire and Brake Wear
Medium Duty Tire and Brake Wear
Heavy Duty Tire and Brake Wear
Light Duty Fugitive Road Dust(2)
Medium Duty Fugitive Road Dust(2)
Heavy Duty Fugitive Road Dust(2)

2
0.02
0.00
0.33
0.02
0.37

Month
0.0009095
0.0014309
0.0004314
0.0102637

Month
0.0000013
0.0000023
0.0000095
0.0000825

5

Month (Vehicles per day)
1

CO
Light Duty
Medium Duty
Heavy Duty
Heavy Duty Idling
Total

PM2.5
Light Duty Exhaust
Medium Duty Exhaust
Heavy Duty Idle Exhaust
Heavy Duty Exhaust

Month (Vehicles per day)
6
7
50
50
50
2
2
2
1528.8
1528.8
1528.8

1

7

9

0.00
0.00
0.00
0.25

0.00
0.00
0.00
0.25

0.00
0.00
0.00
0.33

0.00
0.00
0.00
0.33

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

8
0.00
0.00
0.00
0.00

9
0.00
0.00
0.00
0.00

10
0.00
0.00
0.00
0.00

11
0.00
0.00
0.00
0.00

12
0.00
0.00
0.00
0.00

0.25
0.01
0.00
0.25
0.08
0.02
1.73

0.25
0.01
0.00
0.25
0.08
0.02
1.73

0.34
0.01
0.00
0.33
0.08
0.02
2.30

0.34
0.01
0.00
0.33
0.08
0.02
2.30

0.01
0.01
0.00
0.00
0.08
0.02
0.03

0.01
0.01
0.00
0.00
0.08
0.02
0.03

0.01
0.01
0.00
0.00
0.08
0.02
0.03

0.01
0.01
0.00
0.00
0.08
0.02
0.03

0.01
0.01
0.00
0.00
0.08
0.02
0.03

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

2.09
2.35

2.09
2.35

2.74
3.08

2.74
3.08

0.14
0.15

0.14
0.15

0.14
0.15

0.14
0.15

0.14
0.15

0.00
0.00

0.00
0.00

0.00
0.00

1
467.03
79.34
11961.10
42.60
12550.07

2
467.03
79.34
11961.10
42.60
12550.07

3
467.03
79.34
15882.77
62.89
16492.03

4
467.03
79.34
15882.77
62.89
16492.03

5
467.03
79.34
196.08
2.03
744.48

6
467.03
79.34
196.08
2.03
744.48

7
467.03
79.34
196.08
2.03
744.48

8
467.03
79.34
196.08
2.03
744.48

9
467.03
79.34
196.08
2.03
744.48

10
0.00
0.00
0.00
0.00
0.00

11
0.00
0.00
0.00
0.00
0.00

12
0.00
0.00
0.00
0.00
0.00

(1) Emfac2021 emission factors for theBAAQMD.
(2) Emission Calculations for travel on paved roads from EPA AP-42 Section 13.2.1, January 2011
E = k(sL)0.91 x (W)1.02
Where: k = 0.0022 lb/VMT for PM10 and k=0.00054 for PM2.5, sL = road silt loading (gms/m2)
(0.03 for major/collector roads), W = weight of vehicles (2.5 tons for light; 5.5 for medium trucks,
and 24 for heavy trucks)

M:\Dbs\3185 BAAQMD Hydrogen Plants\Emission Calcs\3185 - Construction Emission Calculations (rev2).xlsx: Offsite Trips
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Appendix B
Bay Area Air Quality Management District
Regulation 13, Rule 5
Air Quality Analysis
Offroad Construction Vehicle Dust Emissions
Miles/Trip
0.05

Trips/Day
2
0.1

Delivey Trucks
Water Trucks
Total Medium Truck Miles

0.05
0.1

1
1
0.15

Concrete Truck
Dump Trucks
Total Heavy Truck Miles

0.05
0.05

10
20
1.5

Tractors
Fork Lifts
Loader/Backhoe
Total Heavy-Heavy Duty Miles

0.05
0.05
0.05

1
1
1
0.15

Vehicle
Light Vehicles
Total Light Vehicle Miles

Emission Rate
(1)
(lb/mi)
0.9021196
1.2863357
2.1931267
2.4962390

Emissions (lb/day)
PM10
Light Duty
0.09
Medium Duty
0.19
Heavy Duty
3.29
Heavy Heavy Duty
0.37
Uncontrolled Total
3.95
(2)
Controlled Total
1.54
(1) Based on Section 13.2.2 of EPA’s Compilation of Air Pollutant Emission Factors (AP-42).
Emission Rate = 1.5((s/12)^.9)*((W/3)^.45)
s = silt content = 8.5%
W = Vehicle Weight (ton) =2.5 for light, 5.5 for medium, 15 for heavy,
and 24 for heavy heavy (EMFAC2007).
(2) Controlled Emissions assume that watering 3 times per day reduces emissions by
61 percent (Uncontrolled Emissions x 0.39)

M:\Dbs\3185 BAAQMD Hydrogen Plants\Emission Calcs\3185 - Construction Emission Calculations (rev2).xlsx: Offroad Vehicle Du1
st2-/7P/2e0a2k1
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(1) 100g/L for industrial maintenance coatings.
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Month
Volume paint applied per day (gal)
(1)
VOC content (lb/gal)
0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8
ROG Emissions (lb/day)
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Appendix B
Bay Area Air Quality Management District
Regulation 13, Rule 5
Air Quality Analysis
Paint Emissions
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0.00005

Peak
Acreage
Disturbed
Per Day
1

PM10
Emission
Factor
(lb/ton)

Peak
Tons of
Materials
Handled
Per Day
1000

Average
Acreage
Disturbed
Per Day
1

Peak
Tons of
Materials
Handled
Per Day
1000.0
1000.0

Average Tons
of Materials
Handled Per
Day
1000

Days of
Construction
80

Estimated
Materials
Handled Per
Day (tons)
1000.0
1000.0

1.5

1.4

TOTAL PM10 Pounds/day
(Controlled Emissions)
(Uncontrolled Emissions)

PM10
Emission
Factor
(lb/ton)

Hours of
Operation
8

Peak Pieces
of Equipment
Operating
2

Average
2.3493
5.722

5.15E-05
5.15E-05

PM10
Emission
Factor
(lb/hour)
0.348

Peak
2.34927
5.722

0.02009809
0.02009809

Average
PM10
Water Control Emissions
Pounds/day
Factor(5)
0.39
0.39

1.4

0.02009809
0.02009809

Peak
PM10
Emissions
Pounds/day

0.005

Peak
PM10
Emissions
Tons/Year

0.05153357
0.05153357

Average
PM10
Emissions
Pounds/day

SCAQMD
Emission
Factor Source
0.05153357 Table A9-9
0.05153357 Table A9-9

Peak
PM10
Emissions
Pounds/day

Table A9-9-E

SCAQMD
Emission
Factor Source

SCAQMD
Emission
Factor Source
0.05153357 Table A9-9-G

Peak
PM10
Emissions
Pounds/day

Uncontrolled Emissions

0.005

Average
PM10
Emissions
Tons/Year

0.05153357

Average
PM10
Emissions
Pounds/day

Uncontrolled Emissions

Uncontrolled Emissions
Average
PM10
SCAQMD
Peak PM10
Emissions
Emission
Emissions
(lbs/day)
(lbs/day)
Factor Source
5.56218435 5.56218435 Table A9-9-F

M:\Dbs\3185 BAAQMD Hydrogen Plants\Emission Calcs\3185 - Construction Emission Calculations (rev2).xlsx: FugitiveConstEF - Peak

(2) Emissions (lbs/ton) = 0.00112 x [(G/5) /(H/2) ] x I/J
where G=mean wind speed (4.1 mph), H=moisture content of surface material (15%); I=lbs of dirt handled per day; and J=2,000 lbs/ton. Wind speed data acquired from Long Beach 2005-2007
SCAQMD meteorological file.
(3) Emissions (lbs/day/acre) = 1.7 x [(G/1.5)*(365-H)/235] x I/15 x J
where G = silt content (7.5%); H = days with >0.01 inch of rain (34); I = percentage of time wind speed exceeds 12 mph (0.3%) and J= fraction of TSP (0.5). Wind speed data acquired from Long Beach
SCAQMD meteorological file.
(4) Used SCAQMD Table 9-9 Default emission factors.
(5) Mitigated Emissions assume that watering 3 times per day controls emissions by 61 percent (Uncontrolled Emissions x 0.39). www.AQMD.gov/CEQA/handbook/mitigation/fugitive/Table XI-A.doc

1.3

0.120

Controlled Emissions

0.120

Peak
PM10
Emissions
Pounds/day

Average
PM10
Emissions
Pounds/day

PM10
Emission
Factor
(lb/day/acre)
0.120

0.02009809

0.02009809

0.39

Peak
PM10
Emissions
Pounds/day

Controlled Emissions
Average
PM10
Water Control Emissions
Pounds/day
Factor(5)

Water Control
Factor(5)
0.39

Controlled Emissions
Average
PM10
Peak PM10
Emissions
Emissions
(lbs/day)
(lbs/day)
2.17
2.17

(1) Emissions (lbs/hr) = [0.75 x (G )/(H ) x J
where G = silt content (7.5%), H = moisture content (15.0%) and J = hrs of operation (EPA AP-42 Table 11.9-1 for bulldozing overburden).

Filling and Dumping
Truck Filling(4)
Truck Dumping

WIND EROSION Disturbed
Area and Temporary
Stockpiles
Construction Activities(3)

Stockpiles
Construction Activities(2)
Assumptions: 1cubic yard trench spoils = 1 ton

Grading Operations
Construction Activities(1)

Average
Pieces of
Equipment
Operating
2

Appendix B
Bay Area Air Quality Management District
Regulation 13, Rule 5
Air Quality Analysis
Peak Monthly Fugitive PM Construction Emissions
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Operational Emissions
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Appendix B
Bay Area Air Quality Management District
Regulation 13, Rule 5
Air Quality Analysis
Oxidizer Operational Emissions
Purge Pilot Gas Emissions
Assumptions
Diameter
24 Inches
Pilots*
2
Operating Time
8,760 Hours
77 scf/hr
Total Purge and Pilot Gas Consumption
Purge Gas Consumption
11 scf/hr
Pilot Gas Consumption
65 scf/hr
Total Gas Consumption
1,349,040 scf/yr
Total Gas Consumption
1.35 mmscf/yr

Estimate from manufacturer.

*https://www.epa.gov/sites/production/files/2019-08/documents/flarescostmanualchapter7thedition_august2019vff.pdf; Table 1.3

One Flare
Two Flares
Emission
Emissions
Emissions
Emissions
Emissions
Factor
(tons/yr)
(lb/yr)
(tons/yr)
Pollutant
(lb/mmscf) (lb/yr)
ROG
5.5
7.4
0.0
14.8
0.0
CO
84.0
113.3
0.1
226.6
0.1
NOx
100.0
134.9
0.1
269.8
0.1
SOX
0.6
0.8
0.0
1.6
0.0
PM10
7.6
10.3
0.0
20.5
0.0
PM2.5
7.6
10.3
0.0
20.5
0.0
CO2
120,000.0
161,884.8
73.4
323,769.6
146.9
N2O
2.2
3.0
0.0
5.9
0.0
CH4
2.3
3.1
0.0
6.2
0.0
CO2e
120,734
162,874.7
73.9
325,749.5
147.8
AP-42 Table 1.4-1 for external fired natural gas combustion.
GHG emissions reported in metric tons.
Non-Methane Hydrocarbon Destruction
Assumptions
Controlled Gas - Flare 1
Controlled Gas - Flare 2
NMHC Compostions
Controlled NMHC - Flare 1
Controlled NMHC - Flare 2

3.2 mmscf/day
4.9 mmscf/day
1 percent
0.0032 mmscf/day
0.049 mmscf/day

Flare 1
Flare 2
Total
Emissions
Emissions
Emissions
Emissions
Emissions
Emissions
Control
Pollutant
(lb/yr)
(tons/yr)
(lb/yr)
(tons/yr)
(lb/yr)
(tons/yr)
ROG
0.98
1.67E+03
8.34E-01
2.52E+03
1.26E+00
4.19E+03
2.09E+00
NMHC mass taken as natural gas (20 lb/lb-mol @ 379.3 scf/lb-mol).
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Appendix B
Bay Area Air Quality Management District
Regulation 13, Rule 5
Air Quality Analysis
Oxidizer Operational Emissions
Methane Combustion Emissions
Assumptions
Heating Value of Methane
Controlled Gas - Flare 1
Controlled Gas - Flare 2
Methane compositions
Controlled Methane - Flare 1
Controlled Methane - Flare 2

Pollutant
ROG
CO
NOx
SOX
PM10
PM2.5
CO2
N2O
CH4

1011 btu/scf
3.2 mmscf/day
4.9 mmscf/day
4 percent
0.13 mmscf/day
0.19 mmscf/day

Flare 1
Flare 2
Total
Emission
Emissions
Emissions
Emissions
Emissions
Emissions
Emissions
Factor
(tons/yr)
(lb/yr)
(tons/yr)
(lb/yr)
(tons/yr)
(lb/mmbtu) (lb/yr)
0.0
0
0.0
0.0
0.0
0.0
0.0
0.3
14,765
7.4
22,301.0
11.2
37,065.5
18.5
0.1
3,239
1.6
4,891.8
2.4
8,130.5
4.1
0.0
0
0.0
0.0
0.0
0.0
0.0
0.0
1,286
0.6
1,942.3
1.0
3,228.3
1.6
0.0
1,286
0.6
1,942.3
1.0
3,228.3
1.6
117.0
5,572,285
2,527.6 8,416,645.0
3,817.8 13,988,929.7
6,345.3
0.0
11
0.0
15.9
0.0
26.4
0.0
66,932.3
111,245.1
0.93 0.0 44,313 105
20.1 0.0
30.4 0.1
50.5 0.1
158.6
263.6

CO2e

7,082,052
3,212.4 10,697,068.9
4,852.2 17,779,120.5
8,064.6
5,578,985
2,530.6 8,426,765.2
3,822.4 14,005,750.1
6,353.0
148.7 117.1
Criteria pollutant emissions based on AP-42 emissions factors for light smoking petroleum flares.
https://www3.epa.gov/ttn/chief/efpac/protocol/Protocol%20Report%202015.pdf
Methane is not a VOC, and no VOC formation is expected.
No sulfurous compounds are expected to be present in the vent gas.
GHG emission factors are from Subpart C Table C-1 and C-2 for natural gas (kg/mmbtu) except for methane. Methane emission
factor was derived assuming 2% of methane in the vent gas are emitted to the atmosphere which is not generated from the flare
combustion process.
GHG emissions reported in metric tons.
Hydrogen Combustion Emissions
Assumptions
Heating Value of Hydrogen
Controlled Gas - Flare 1
Controlled Gas - Flare 2
Hydrogen Composition
Controlled Hydrogen - Flare 1
Controlled Hydrogen - Flare 2

325
3.2
4.9
95
3.1
4.6

btu/scf
mmscf/day
mmscf/day
percent
mmscf/day
mmscf/day

Flare 1

Assumes 95% hydrogen.
Assumes 95% hydrogen.
Flare 2

Total

Emission
Factor
(lb/mmbtu)

Emissions
Emissions
Emissions
Emissions
Emissions
Emissions
Pollutant
(lb/yr)
(tons/yr)
(lb/yr)
(tons/yr)
(lb/yr)
(tons/yr)
ROG
0
0.0
0.0
0.0
0.0
0.0
0.0
CO
0
0.0
0.0
0.0
0.0
0.0
0.0
NOx
0.07
24,726.5
12.4
37,348.0
18.7
62,074.5
31.0
SOX
0
0.0
0.0
0.0
0.0
0.0
0.0
PM10
0
0.0
0.0
0.0
0.0
0.0
0.0
PM2.5
0
0.0
0.0
0.0
0.0
0.0
0.0
CO2
0
0.0
0.0
0.0
0.0
0.0
0.0
N2O
0.0002
80.2
0.0
121.1
0.1
201.3
0.1
CH4
0
0.0
0.0
0.0
0.0
0.0
0.0
CO2e
0.07
23,893.4
10.8
36,089.7
16.4
59,983.2
27.2
Criteria pollutant emissions based on AP-42 emissions factors for light smoking petroleum flares.
https://www3.epa.gov/ttn/chief/efpac/protocol/Protocol%20Report%202015.pdf
Assumes only NOx and N2O emissions from hydrogen combustion.
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N2O emissions factors from Subpart C Table C-1 and C-2 for natural gas (kg/mmbtu).
GHG emissions reported in metric tons.
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Appendix B

Bay Area Air Quality Management District
Regulation 13, Rule 5
Air Quality Analysis
Operational Emissions Summary

ROG

CO

NOx

SOX

PM10

PM2.5

CO2e
(MT)

Emissions from Control Equipment
Average Daily Emissions (lb)

0.0

102.2

193.1

0.0

8.9

8.9

18

Annual Emissions (tons)

0.0

18.6

35.2

0.0

1.6

1.6

6,524

Emission Reductions from Controlled Methane
Annual Baseline Emissions (tons)

0.0

0.0

0.0

0.0

0.0

0.0

85,783

Average Daily Emissions Reduction assuming 98% Control (lb)

0.0

0.0

0.0

0.0

0.0

0.0

230

Annual Emissions Reduction assuming 98% Control (tons)

0.0

0.0

0.0

0.0

0.0

0.0

84,067

ROG Emission Reductions from Controlled NMHC
Average Daily Emissions Reduction assuming 98% Control (lb)
Annual Emissions Reduction assuming 98% Control (tons)

11.5

0.0

0.0

0.0

0.0

0.0

0.0

2.1

0.0

0.0

0.0

0.0

0.0

0.0

-11.4

102.2

193.1

0.0

8.9

8.9

-212.4

-2.1

18.6

35.2

0.0

1.6

1.6

-77,543

Net Emissions
Average Daily Emissions (lb)
Annual Emissions (tons)
Assumes 4% of the flared gas is methane for 0.32 mmscf/day.
Assumes 1% of the flared gas is natural gas for 0.081 mmscf/day.
Assumes 95% of the flared gas is hydrogen for 7.7 mmscf/day.

CO
NOx
SOX
Emissions from Control Equipment
0.0
102.2
193.1
0.0
0.0
18.6
35.2
0.0
Emission Reductions from Controlled Methane
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
ROG Emission Reductions from Controlled NMHC
11.5
0.0
0.0
0.0
2.1
0.0
0.0
0.0
Net Emissions
-11.4
102.2
193.1
0.0
-2.1
18.6
35.2
0.0
10.0
NE
10.0
NE
No
NA
Yes
NA
ROG

Average Daily Emissions (lb)
Annual Emissions (tons)
Average Daily Emissions (lb)
Annual Emissions (tons)
Average Daily Emissions (lb)
Annual Emissions (tons)
Average Daily Emissions (lb)
Annual Emissions (tons)
BAAQMD CEQA Thresholds
Significant?

PM10

No

PM2.5

CO2e (MT)

8.9
1.6

8.9
1.6

17.9
6527.9

0.0
0.0

0.0
0.0

235.0
85782.8

0.0
0.0

0.0
0.0

0.0
0.0

8.9
1.6
15.0

8.9
1.6
10.0

-205.5
-79254.8
10000.0
No

No

Assumes 4% of the flared gas is methane for 0.32 mmscf/day. Assumes
1% of the flared gas is natural gas for 0.081 mmscf/day.
Assumes 95% of the flared gas is hydrogen for 7.70 mmscf/day.
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