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CHAPTER 4.   
REVISIONS TO DRAFT EIR VOLUMES 1 AND 2 

This chapter presents specific revisions to the text of the Draft EIR that are being 
made in response to comments, or to amplify and clarify material in the Draft 
EIR. Where revisions to the main text are called for, the page and paragraph are 
set forth, followed by the appropriate revision. Added text is indicated with 
double underlined text. Deletions to text in the Draft EIR are shown with 
strikeout. Page numbers correspond to the page numbers of the Draft EIR 
(Volume 1) or the Draft EIR appendices (Volume 2). The revisions to the Draft EIR 
derive from two sources: (1) comments raised in one or more of the comment 
letters received by the City of Richmond on the Draft EIR; and (2) staff-initiated 
changes that provide text inadvertently left out of the Draft EIR, correct minor 
inaccuracies or typographical errors, or clarify material found in the Draft EIR 
subsequent to its publication and circulation. Staff initiated changes are 
indicated with an **. None of the changes or clarifications presented in this 
chapter significantly alters the conclusions or findings of the Draft EIR. 

REVISIONS TO DRAFT EIR VOLUME 1 

CHAPTER 2. SUMMARY 

Note Chapter 2, Summary from the Draft EIR has been revised and is included as 
Chapter 2 in this Final EIR. Please refer to that chapter to see revisions to Table 
2-1, Summary of Impacts and Mitigation Measures. All other changes to Chapter 
2, Summary are provided below. 

Page 2-9 of the Draft EIR is revised as follows:** 

2.5.8 Reduced Sulfur Processing/No Increase in Refinery GHG Emissions 
Alternative 

The Reduced Sulfur Processing/No Increase in Refinery GHG Emissions 
Alternative would limit sulfur removal to 750 long tons per day, which is 150 
long tons higher than what is currently permitted, but only half of the 300 long 
tons capacity increase requested by Chevron and included in the Modernization 
Project. This alternative would also limit GHG emissions from Refinery operations 
(including Refinery-related transportation GHG emissions) to Baseline levels of 
4,602,947 metric tons (MT) per year, and thus allow no physical increase in GHG 
emissions from the Refinery over Baseline. 
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2.5.9 Reduced Sulfur Processing/No Increase in Refinery GHG 
Emissions/No FCC FHT Expansion Alternative 

The Reduced Sulfur Processing/No Increase in Refinery GHG Emissions/No FCC 
FHT Expansion Alternative includes all features in the Reduced Sulfur 
Processing/No Increase in Refinery GHG Emissions as well as elimination of the 
proposed Fluid Catalytic Cracker Feed Hydrotreater (FCC FHT) expansion.  As 
explained in the Project Description (p. 3-25), the Modernization Project would 
increase the throughput capacity of the FCC FHT from 65,000 to 80,000 barrels 
per day, which would enable the Facility to import and process higher sulfur gas 
oils in lieu of importing low sulfur gas oils that are fed directly to the Facility's 
FCC unit.  Under this Alternative, this FCC FHT modification would not be 
completed. 

2.5.10  Environmentally Superior Alternative 

None of the alternatives described in Chapter 6, Alternatives Analysis, would 
implement the Project’s commitment to no net increase of greenhouse gas 
emissions, CAP emissions, and health risks related to TAC emissions. As a result, 
all of the alternatives evaluated in Chapter 6 would result in overall greater 
emissions than the Modernization Project, with the exception of the Reduced 
Sulfur Processing/No Increase in Refinery GHG Emissions Alternative and the 
Reduced Sulfur Processing/No Increase in Refinery GHG Emissions/No FCC FHT 
Expansion Alternative. And of these two alternatives, the Reduced Sulfur/No 
Increase in Refinery GHG Emissions Alternative is the environmentally superior 
alternative because it would result in the lowest greenhouse gas, CAP and TAC 
emissions as compared to the Project.  As noted discussed in Chapter 6, 
Alternatives Analysis, however, the EIR preparers have no information regarding 
the economic feasibility of these two alternatives for the applicant relative to the 
Project. In this respect, the Project is environmentally superior to all of the 
alternatives discussed in this Chapter 6. All other things being equal, however, 
Of the remaining alternatives, when compared to the Project, the Reduced Sulfur 
Processing alternative would have reduced transportation impacts and slightly 
reduced reliability and public safety impacts, as explained in Chapter 6, 
Alternatives Analysis, Section 6.5.5.1. Thus, of the remaining alternatives, if the 
Reduced Sulfur Processing alternative were approved, and if the not net increase 
(NNI) commitment were implemented, then the Reduced Sulfur Processing 
alternative would be environmentally superior to the Modernization Project. 

CHAPTER 3. PROJECT DESCRIPTION 

Page 3-6, last paragraph is revised as follows:** 

The permit limit applicable to the Hydrogen Plant Replacement would increase 
from 181.1 million scfd to 244 330 million scfd, which is a lower permitted limit 
than was approved as part of the 2008 Project, however, the City will require 
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Chevron to accept a new, lower permit limit of 294 million scfd as a condition of 
commencing operation of the hydrogen plant. 

Page 3-23, second paragraph is revised as follows:** 

After Chevron accepts a new, lower permit limit of 294 million scfd as a 
condition of commencing operation of the hydrogen plant, each hydrogen train 
would be permitted to produce 122 million scfd of hydrogen gas on an annual 
basis, and the new hydrogen recovery unit would be permitted to recover 50 
million scfd of hydrogen. The Hydrogen Plant Replacement would thus be 
permitted to generate up to 294 million scfd of hydrogen gas, an increase in 
production and recovery capacity of 63 million scfd, when compared to the 
permitted capacity of the existing hydrogen plant. 

Page 3-29, fourth paragraph, is revised as follows:** 

Furthermore, the existing thermal oxidizers at the sulfur recovery units would 
have a higher minimum operating temperature, resulting in a greater reduction 
in CO and VOC emissions. Higher operating temperatures will result in an 
increase in NO

x
 emissions, which will still be more than offset by the low-NO

x
 

burners being installed; both of these effects were taken into account in the 
2008 BAAQMD engineering evaluation when an overall SRU stack NO

x
 

concentration limit was determined. These changes were accounted as part of 
the Project's future emissions in the Draft EIR. 

Page 3-31, first paragraph is revised as follows:** 

The Facility has 65 70 organic liquid storage tanks that are fitted with external 
“floating roofs.” 

CHAPTER 4. ENVIRONMENTAL SETTING, IMPACTS, AND 
MITIGATION MEASURES  

On page 4.0-6, the following text would be revised as follows:  

4.0.2.3.2 Non-Chevron Refinery-Related Bay Area Projects 

The cumulative impact analysis in this EIR also considers the following known or 
potential non-Chevron Bay Area refinery- and pipeline-related projects: 

 Valero Improvement Project 

 Valero Crude by Rail 

 WesPac Pittsburgh Energy Infrastructure Project 

 Phillips 66 Propane and Butane Recovery Project 

 New Shell Crude Oil Tank Construction 

 Shell Green House Gas Reduction Project 

 Praxair 21.5 Mile Hydrogen Pipeline Project 
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 International-Matex Tank Terminals Richmond Wharf Seismic Upgrades 

 Tesoro Amorco Marine Wharf Terminal Lease Consideration 

 Tesoro Avon Marine Wharf Terminal Lease Consideration 

Page 3-46, is revised as follows:**  

As noted in Chapter 3, Project Description of the Draft EIR, Chevron partially 
completed construction of several project components following certification of 
the 2008 EIR and approval by the City of the Conditional Use Permit (CUP) and 
other required construction approvals. BAAQMD also issued Authority to 
Construct (ATC) permits authorizing this Project construction activity. The 
lawsuit that directed the City to vacate permits issued by the City did not 
challenge the BAAQMD ATC approvals, which remained in effect and were 
renewed in 2012 by BAAQMD pursuant to applicable BAAQMD rules that allow 
ATC renewals where substantial construction has taken place in reliance on the 
original ATC (McKay, Jeff 2014 [attached]). On June 5, 2014, Community for a 
Better Environment (CBE) and other parties filed a lawsuit against BAAQMD 
alleging that the 2012 permit renewal was unlawful and raising other claims 
relating to BAAQMD rules and regulations (CBE Petition, 2014). 

The environmental analysis and mitigation requirements included in the EIR do 
not assume, and are not dependent on, the status of the BAAQMD ATC permits 
or the validity of the 2012 ATC permit renewals. Technical engineering 
evaluations completed by BAAQMD as part of the ATC permit process were 
independently evaluated by the EIR preparers, in consultation with BAAQMD 
technical staff, to calculate emissions of CAPs, TACs and GHG from Project 
components that remained part of the Modernization Project. Since construction 
of these components was halted by the writ, and operation of these Project 
components requires issuance of a different form of BAAQMD permit that has 
not been approved (a "Permit to Operate"), the EIR does not assume that Chevron 
had any legal right to recommence construction or begin operation of any Project 
component, without regard to the legal status of the original ATCs or 2012 ATC 
renewals. The CBE lawsuit against BAAQMD was accordingly determined to be 
irrelevant to the legal sufficiency of the EIR under CEQA, either generally or with 
respect to the impacts analysis or mitigation measures for air emissions that fall 
within BAAQMD's jurisdiction. 

On page 4.3-21, the Sources of Table 4.3-5 are revised as follows:**  

Sources: Chevron Data Transmittal #93, 2014. Chevron, 2014. City of Richmond, 
2013. 

On page 4.3-87, Table 4.3-23, is revised as follows: 

Installation of a tank dome on Tank T-1491 Tank T-3225 to reduce wind related 
and other evaporation losses of VOCs from materials stored in tank.  
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On pages 4.3-88 through 4.3-95, the following text would be revised as 
follows: 

Mitigation Measure 4.3-5: Chevron shall implement feasible mitigation 
measures to reduce CAP emissions below applicable BAAQMD significance 
thresholds and to ensure no net increase in Project CAP emissions over 
Baseline levelsachieve the No Net Increase Project Objective, as follows:  

5a: NO
x
 Mitigation. No additional NO

x
 mitigation is required under any of the 

93% Utilization Scenarios except the Lightest Crude Blend because the 
Modernization Project would result in a net decrease in NO

x
 emissions 

relative to the Baseline. NO
x
 mitigation is required for the Lightest Crude 

Blend, or for utilization above 93%. The quantity of NO
x
 mitigation reductions 

required would depend on actual NO
x
 emissions, as reported annually.7 Any 

1-year exceedance of the Baseline would trigger the need for additional NO
x
 

mitigation, which would result in annual NO
x
 reductions below Baseline even 

if such exceedances do not recur in future years. Chevron shall implement 
one or more of the following mitigation measures  the following measures in 
an amount sufficient to reduce NO

x
 emissions to below the BAAQMD NO

x
 

significance threshold and achieve the No Net Increase Project Objective to 
ensure no net increase in Project NO

x
 emissions above Baseline NO

x
 emission 

levels: 

(i) Chevron shall increase the average parcel size—the average ship cargo 
volume that is delivered or picked up from the Long Wharf—to reduce the 
number of ship calls, and thereby reduce NO

x
 emissions from shipping. This 

mitigation measure would result in NO
x
 emission decreases of up to 60 tons 

per year, a substantial portion of the 75-ton-per-year increase over Baseline 
that would occur under the highest NO

x
 emission scenario (100% utilization, 

Lightest Crude) included in Table 4.3-22. There would be no adverse 
secondary impacts associated with reducing the number of ship calls at the 
Long Wharf, nor would this mitigation measure authorize any ship to 
increase the volume of material shipped via the Long Wharf. 

(ii) Chevron shall fund and require installation of cleaner main and auxiliary 
engines on up to six tug boats serving the Long Wharf. Tugs are used to 
push barges, escort ships and barges, and assisting ships and barges into 
berths. The Long Wharf is primarily served by six tugs. Under applicable 
CARB rules, four of these tugboats are required to be retrofitted with cleaner 
engines meeting designated Tier 2 emission standards, over a phase-in 
period ending as late as 2022. The remaining two tugboats are required to 
be retrofitted with cleaner engines meeting designated Tier 3 emission 
standards in 2017. Chevron shall fund the installation of new, cleaner Tier 4 
main engines and Tier 3 auxiliary engines for the number of tugs required to 
remain below the BAAQMD NO

x
 significance threshold, and achieve the 

mandatory No Net Increase Project Objective requirement that there be no 
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net increase in Project NO
x
 emissions above Baseline NO

x
 emission levels. 

This mitigation measure would result in NO
x
 emission decreases of up to 82 

tons per year, in excess of the 75-ton-per-year increase over Baseline that 
would occur under the highest NO

x
 emission scenario included in Table 4.3-

22. The engine replacement activity would all occur on board tugs, and 
implementation of this mitigation measure would not result in any significant 
adverse environmental impacts. 

 Chevron shall increase the average parcel size - the average ship cargo 
volume that is delivered or picked up from the Long Wharf - to reduce the 
number of ship calls, and thereby reduce NO

x
 emissions from shipping. 

This mitigation measure would result in NO
x
 emission decreases of up to 

60 tons per year, a substantial portion of the 75-ton-per-year increase 
over Baseline that would occur under the highest NO

x
 emission scenario 

(100% utilization, Lightest Crude) included in Table 4.3-22. There would 
be no adverse secondary impacts associated with reducing the number of 
ship calls at the Long Wharf, nor would this mitigation measure authorize 
any ship to increase the volume of material shipped via the Long Wharf. 

(iii) If, after implementing Mitigation Measures 4.3-5(a)(i) and 4.3-5(a)(ii), 
either Project NO

x
 emissions have not been reduced below the BAAQMD NO

x
 

significance threshold, or if such emissions remain above Baseline levels on a 
net basis, then Chevron shall permanently retire BAAQMD-verified emission 
reduction credits to offset any NO

x
 over Baseline, in quantities sufficient to 

remain fully offset Project NO
x
 emissions to Baseline levels on a net 

basisbelow the BAAQMD NO
x
 significance threshold, and achieve the No Net 

Increase Project Objective. Permanent retirement of emission reduction 
credits ensures that these banked emissions cannot occur within Richmond 
or elsewhere in the Bay Area. 

(iv) If, after implementing Mitigation Measure 4.3-5(a)(iii), above, Project NO
x
 

emissions remain above Baseline levels on a net basis, then Chevron shall 
curtail Facility operations such that Project NO

x
 emissions are reduced to 

Baseline levels on a net basis. 

5b: PM
10
 Mitigation. No additional PM

10
 mitigation is required under any of the 

93% Utilization Scenarios. PM
10
 mitigation is required for the 100% Utilization 

Scenarios. The quantity of PM
10
 mitigation reductions required would depend 

on actual PM
10
 emissions, as reported annually. Any 1-year exceedance of the 

Baseline would trigger the need for additional PM
10
 mitigation, which would 

result in annual PM
10
 reductions below Baseline even if such exceedances do 

not recur in future years. Chevron shall implement one or more of the 
following feasible mitigation measures in an amount sufficient to reduce PM

10
 

emissions to below the BAAQMD significance thresholds and achieve the No 
Net Increase Project Objective to ensure no net increase in Project PM

10
 

emissions above Baseline PM
10
 emission levels: 
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(i) Chevron shall increase the size of the Fluid Catalytic Cracking Electrostatic 
Precipitator (ESP) by approximately 50% to eliminate an existing NH

3
 injection 

process in the flue gas in the Fluid Catalytic Cracking unit. The NH
3
 injection 

process currently occurs before the flue gas is passed through the ESP, and 
conditions the particulates from the flue gas which helps removal in the ESP. 
Ammonia is also produced by the refinery process, and the reuse of NH

3
 

reduces the quantity of NH
3
 stored and transported as a product. The ESP 

removes particulates from the flue gas with an electrical charge that causes 
the particulates to attach to a plate that is then periodically cleaned. 
Eliminating the NH

3
 injection treatment of the flue gas would significantly 

reduce PM
10
 emissions, with the potential for up to 50 tons per year of PM

10
 

reductions (or approximately double the quantity of PM
10
 reductions required 

to ensure no net increase over Baseline levelsachieve theNo Net Increase 
Project Objective for the scenarios depicted in Table 4.3-22). Implementation 
of this mitigation would also slightly increase energy utilization by requiring 
a third pass of flue gas through the ESP beyond the two passes currently 
required (and increased energy consumption currently results in a 
corresponding increase greenhouse gas emissions), increase the amount of 
NH

3
 transported as a product, increase the frequency of removing 

particulates from the enlarged ESP, and increase the quantity of particulates 
requiring off-site disposal. None of these secondary impacts is considered 
significant for CEQA purposes. 

(ii) If, after implementing Mitigation Measure 4.3-5b(i), above, PM
10
 emissions 

have not been reduced below the BAAQMD significance threshold, or if such 
emissions remain above Baseline levels on a net basis, then Chevron shall 
permanently retire BAAQMD-verified emission reduction credits in quantities 
sufficient to reduce Project PM

10
 emissions to Baseline levels on a net basisto 

offset any PM
10
 over Baseline, to remain below the BAAQMD PM

10
 significance 

threshold, and achieve the No Net Increase Project Objective. Permanent 
retirement of emission reduction credits would ensure that these banked 
emissions cannot occur within Richmond or elsewhere in the Bay Area. 

(iii) If, after implementing Mitigation Measure 4.3-5(b)(ii), above, Project PM
10
 

emissions remain above Baseline levels on a net basis, then Chevron shall 
curtail Facility operations such that Project PM

10
 emissions are reduced to 

Baseline levels on a net basis. 

5c: PM
2.5 

Mitigation. PM
2.5

 is considered both a CAP (for which an overall 
ambient air quality standard has been established) and a TAC (a pollutant 
that can cause adverse health consequences in a localized area). No 
additional CAP PM

2.5
 mitigation is required under any of the 93% Utilization 

Scenarios. 

PM
2.5

 CAP mitigation is required for the 100% Utilization Scenarios. The 
quantity of PM

2.5
 CAP mitigation reductions required would depend on actual 
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PM
2.5

 emissions, as reported annually. Any 1-year exceedance of the Baseline 
would trigger the need for additional PM

2.5
 mitigation, which would result in 

annual PM
2.5

 reductions below Baseline even if such exceedances do not recur 
in future years.  

Chevron shall reduce PM
2.5

 emissions to below BAAQMD significance 
thresholds, and to emission levels that ensure no net increase in Project PM

2.5
 

emission above Baseline PM
2.5

 emissions achieve the No Net Increase Project 
Objective, by implementing Mitigation Measure 4.3-5b (PM

10
), which would 

also reduce PM
2.5

 emissions. Additionally, Chevron shall complete a validation 
study quantifying the relative amount of PM

2.5
 reductions achieved by 

Mitigation Measure 4.3-5b, for review and approval by BAAQMD and the City, 
to ensure that adequate quantities of PM

2.5
 reductions are achieved as 

required by this Mitigation Measure 4.3-5c. Finally, Chevron shall implement 
Mitigation Measure 4.3-6, to reduce health risks from all TACs, including but 
not limited to PM

2.5
, to below levels that would exceed the BAAQMD 

significance thresholds for cancer, and chronic or acute non-cancer risks, and 
would as necessary to ensure no net increase in health risks from all TACs 
meet the Project Objective of causing No Net Increase in such risks. 

5d: SO
x
 Mitigation. No additional SO

x
 mitigation is required under any of the 

93% Utilization Scenarios. Table 4.3-22 shows very slight increases in SO
x
 

(1-3 tons per year, depending on the scenario) would occur at 100% 
utilization levels; thus, mitigation is required for the 100% Utilization 
Scenarios. The quantity of SO

x
 mitigation reductions required would depend 

on actual SO
x
 emissions, as reported annually. Any 1-year exceedance of the 

Baseline would trigger the need for additional SO
x
 mitigation, which would 

result in annual SO
x
 reductions below Baseline even if such exceedances do 

not recur in future years. Chevron shall implement one or more of the 
following feasible mitigation measures in an amount sufficient to reduce SO

x
 

emissions to below the BAAQMD significance thresholds and to ensure no net 
increase in Project SO

x
 emissions above Baseline SO

x
 emissions achieve the 

No Net Increase Project Objective: 

(i) Chevron shall increase the use of SO
x
-reducing catalyst in the Fluid 

Catalytic Cracking unit that has been demonstrated to substantially reduce 
SO

x
 emissions in refinery flue gases. This is a feasible means of reducing SO

x
 

in flue gas in the very low quantities needed to make SO
x
 emissions below 

the BAAQMD significance threshold, and to ensure no net increase in Project 
SO

x
 emissions above Baseline SO

x
 emissionsachieve the No Net Increase 

Project Objective, even under the highest SO
x
 emission scenario identified in 

Table 4.3-22. 

(ii) If, after implementing Mitigation Measure 4.3-5d(i), above, SO
x
 emissions 

have not been reduced below the BAAQMD significance threshold, or if such 
emissions remain above Baseline levels on a net basis, then Chevron shall 
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permanently retire BAAQMD-verified emission reduction credits in quantities 
sufficient to reduce offset any Project SO

x
 emissions toover Baseline levels on 

a net basis to remain below the BAAQMD SO
x
 significance threshold and 

achieve the No Net Increase Project Objective. Permanent retirement of 
emission reduction credits would ensure that these banked emissions cannot 
occur within Richmond or elsewhere in the Bay Area. 

(iii) If, after implementing Mitigation Measure 4.3-5(d)(ii), above, Project SO
x
 

emissions remain above Baseline levels on a net basis, then Chevron shall 
curtail Facility operations such that Project SO

x
 emissions are reduced to 

Baseline levels on a net basis. 

5e: CO Mitigation. Unlike other BAAQMD significance criteria for CAPs that 
establish ton-per-year quantitative thresholds, there is no annual ton-per-year 
threshold for CO emissions. Instead, CO represents a typically localized 
ambient air quality condition that can adversely affect air quality if levels 
exceed specified numeric thresholds over either a 1-hour or 8-hour average. 
In order to evaluate whether CO emissions would exceed these 1-hour and 
8-hour standards, the ambient air concentrations of CO emissions from the 
Facility were evaluated using the same methods that were used for the 
modeling of the health risks from the Facility. These are more fully described 
in Appendix 4.3-HRA. The combined maximum 1-hour CO concentration from 
Facility and shipping sources for the 100% Project scenario (maximum 
refinery utilization) and Light Crude scenario (maximum shipping volumes) 
was only 2.6 ppm, which is well below the 1-hour standard of 20 ppm 
maximum hourly emissions, and also below the more stringent  9 ppm 
8-hour average. CO emissions from the Modernization Project are below the 
BAAQMD threshold of significance, without mitigation, for all Project 
scenarios. 

Table 4.3-22 confirms that there would be a net increase over Baseline, 
though not over the BAAQMD threshold of significance, for all scenarios. In 
contrast to other CAP emissions for which feasible Emission Reduction 
Project Components or mitigation measures were identified to avoid any CAP 
emissions over the Baseline, no such Project components or measures were 
determined to be available to reduce CO emissions. Accordingly, additional 
CO mitigation is required for all scenarios included in Table 4.3-22, in 
amounts ranging from 33 to 73 tons per year in order to offset CO emissions 
to ensure no net increase over Baseline levelsachieve the No Net Increase 
Project Objective. 

The quantity of CO mitigation reductions initially required would be the 47 
tons per year required under the Project Crude Blend, Max Hydrogen 
Production, 93% Utilization Scenario. Further CO reduction mitigation 
quantities would depend on actual CO emissions, as reported annually in the 
BAAQMD EI. Any unmitigated, 1-year exceedance of the Baseline would 



CHEVRON REFINERY MODERNIZATION PROJECT FINAL EIR JUNE 2014 
4. REVISIONS TO DRAFT EIR VOLUMES 1 & 2 

 
 

4-12 

trigger the need for additional CO mitigation, which would result in annual 
CO reductions below Baseline even if such exceedances do not recur in future 
years. Chevron shall implement the following feasible mitigation measures to 
ensure no net increase in Project CO emissions above Baseline CO emission 
levels: 

(i) Chevron shall reduce CO emissions to below BAAQMD significance 
thresholds, and to achieve the mandatory requirement that there be no net 
increase in Project CO emissions above Baseline CO emissionsthe No Net 
Increase Project Objective, by retiring BAAQMD-verified emission reduction 
credits in quantities sufficient to reduce Project CO emissions to Baseline 
levels on a net basisto offset any CO over Baseline, to remain below the 
BAAQMD CO significance threshold, and to achieve the No Net Increase 
Project Objective.  Permanent retirement of emission reduction credits would 
ensure that these banked emissions cannot occur within Richmond or 
elsewhere in the Bay Area. 

(ii) If, after implementing Mitigation Measure 4.3-5(e)(ii), above, Project CO 
emissions remain above Baseline levels on a net basis, then Chevron shall 
curtail Facility operations such that Project CO emissions are reduced to 
Baseline levels on a net basis. 

5f: ROG Mitigation. Additional ROG mitigation is required under all scenarios 
except Very Heavy Crude Oil, in quantities ranging from 12 to 65 tons per 
year. ROG reductions required under the 93% Project scenario are 25 tons per 
year. ROG emissions would increase with Facility utilization levels, with only 
the lowest utilization level – for Very Heavy Crude Oil - included in Table 4.3-
22 having a net decrease in ROG relative to the Baseline. 

Reducing ROGs requires lowering VOC emissions from the Facility. A very 
high percentage of these VOCs are emitted (or assumed to be emitted for 
BAAQMD rulemaking and inventory purposes) from miscellaneous small 
sources, such as the valves and flanges on pipes at the Facility. The most 
significant opportunity to reduce VOCs at the Facility is to install fixed domes 
over the large tanks used to store feedstocks and products. The tanks 
already have floating roofs to reduce VOCs, but adding a fixed dome would 
further reduce VOC emissions by minimizing the effect of wind on the 
floating roof tank seals. Chevron has proposed as a Project Design Feature to 
install a dome on Tank 32251491 prior to commencement of Project 
operations, which is estimated to reduce ROG emissions by 2.15 tons per 
year. As mitigation, this EIR further requires Chevron to install two additional 
domes on Tanks 3189 and 3202 within three years following the 
commencement of Project operations, which is estimated to reduce ROG 
emissions by an additional 3.9 tons per year. Chevron has also identified an 
additional 279 tanks that could be domed, representing cumulative VOC 
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reduction opportunities of approximately 52.559.3 tons per year. Tank dome 
installations also have secondary environmental impacts, the most 
environmentally significant of which are temporary air emissions from 
construction-related activities. Impacts associated with the proposed dome 
on Tank 32251491 have been included as part of the Project throughout this 
EIR in relevant sections of Chapter 4, Environmental Setting, Impacts, and 
Mitigation Measures. Construction associated with Tanks 3189 and 3202 will 
be required to comply with the BAAQMD construction best management 
practices, as discussed in Mitigation Measure 4.8-1, and will involve only 
minor construction activity levels and neither will result in any construction-
related emissions that exceed the BAAQMD thresholds of significance. 

The quantity of additional ROG mitigation reductions required would depend 
on actual ROG emissions, as reported annually in the BAAQMD EI. Any 1-year 
exceedance of the Baseline would trigger the need for additional ROG 
mitigation, which would result in annual ROG reductions below Baseline even 
if such exceedances do not recur in future years. 

Chevron shall complete the Project Design Feature of installing a dome on 
Tank 1491and shall implement one or more of the following feasible 
mitigation measures in an amount sufficient to reduce ROG emissions to 
below the BAAQMD significance thresholds and to achieve the No Net 
Increase Project Objective ensure no net increase in Project ROG emissions 
above Baseline ROG emissions: 

(i) Prior to the commencement of Project operations, Chevron shall install a 
tank dome on Tank 3225; 

(ii) Within 3 years following the commencement of Project operations, 
Chevron shall install tank domes on Tanks 3189 and 3202;  

(iii) Following the third anniversary of the commencement of Project 
operations, Chevron shall install domes on one or more of the following 
tanks to reduce VOC emissions as necessary in the quantities needed to 
reducemake ROG emissions below the BAAQMD significance threshold, and 
achieve the No Net Increase Project Objective to ensure no net increase in 
Project ROG emissions above Baseline ROG emissions: Tanks 1491, 3213, 
3134, 1688, 1514, 3225, 3189, 3133, 3071, 992, 3197, 1687, 990, 991, 
3073, 3202, 1296, 3191, 1287, 3220, 3127, 1488, 1459, 3180, 3074, 3076, 
3193, 3128, 3201, and 3075.  If, following Project approval, Chevron 
identifies feasible ROG reduction measures other than tank domes that result 
in quantified emissions reductions as verified by BAAQMD, City shall consider 
implementation of such alternative reduction measures in lieu of, or in 
combination with, the reduction measures required by this Mitigation 
Measure 4.3-5f(iii), provided that such measures have completed all required 
CEQA review and permitting processes prior to implementation (it is noted, 
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however, that no such measures are currently identified, planned or 
approved for implementation.) 

(iv) If, after implementing Mitigation Measure 4.3-5f(i) through 4.3-5(iii), 
above, ROG emissions have not been reduced below the BAAQMD 
significance threshold, or if such emissions remain above Baseline levels on a 
net basis, then Chevron shall permanently retire BAAQMD-verified emission 
reduction credits in quantities sufficient to reduce Project ROG emissions to 
Baseline levels on a net basisto offset any ROG over Baseline, to remain below 
the BAAQMD ROG significance threshold, and achieve the No Net Increase 
Project Objective. Permanent retirement of emission reduction credits would 
ensure that these banked emissions cannot occur within Richmond or 
elsewhere in the Bay Area. 

(v) If, after implementing Mitigation Measure 4.3-5(f)(ii), above, Project ROG 
emissions remain above Baseline levels on a net basis, then Chevron shall 
curtail Facility operations such that Project ROG emissions are reduced to 
Baseline levels on a net basis. 

5g: Supplemental Mitigation for all CAPs. Chevron shall fund and participate 
in a Clean Air Improvement Fund for any Facility emissions over Baseline.  

Chevron is required to comply with applicable pollution control laws, which 
are anticipated to result in further decreases in Facility pollutants, as 
described in Section 6.5.1 of Chapter 6, Alternatives Analysis. If the 
Modernization Project is approved, operational emissions as mitigated would 
be lower than otherwise required by air quality laws, regulations, and permit 
programs, due to the broader scope of CEQA and the No Net Increase Project 
Objective.  

Nevertheless, it is possible that there would be years when emissions may 
temporarily exceed Baseline levels on a net basisnot meet the No Net 
Increase Project Objective threshold if, for example, actual utilization and 
emission levels exceed those for which mitigation required by Mitigation 
Measures 4.3-5a through 4.3-5f, above, is already in place. To address this 
potential for a temporary emission increase over Baseline levels, and to 
further incentivize Chevron to avoid any such temporary increases, in any 
year that Chevron exceeds Baseline emissions for any CAP, Chevron shall 
contribute funding for, and participate in, a Clean Air Improvement Fund, 
which funding shall be in addition to, and payment thereof shall in no way 
relieve Chevron or the Project of the requirement that the Project achieve no 
net increase in CAP emissions, as follows: 

 Funding shall be in an amount determined based on a benchmark price 
to be agreed to by the City, BAAQMD and Chevron, as thereafter annually 
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adjusted by the Consumer Price Index value for the San Francisco Bay 
Area.  

 Funding shall be paid annually within 60 days following approval by 
BAAQMD of the Emission Inventory for the prior calendar year.  

 Funding All payments into the Clean Air Improvement Fund shall be spent 
on emission reduction measures for criteria pollutant(s) that increased 
above Baseline in the following order: (1) reductions from Facility 
emissions, (2) reductions within the City, and (3) reductions from the 
North Richmond area closest to the Facility.  

 Funding and implementation decisions shall be made in a public process 
by a stakeholder group consisting of representatives from the City, the 
community, and Chevron.  

 A brief report shall be prepared for each major emission reduction 
measure implemented using such funds, and be made available to help 
inspire similar emission reduction opportunities.  

Mitigation Measure 4.3-5g would not create any exception to Chevron's 
obligation to fully comply with all mitigation measures included in this EIR, 
including but not limited to Mitigation Measure 4.3-6, requiring that risks 
from TAC emissions achieve which requires the Project to ensure no net 
increase of health risks over Baseline levels caused by all TAC emissionsthe 
No Net Increase Project Objective. 

5h: BAAQMD Permit. Chevron shall secure a permit amendment from 
BAAQMD reducing the annual throughput limit of the Solvent Deasphalting 
unit to 50,000 barrels per day. This must be completed prior to commencing 
operation of the new hydrogen plant. 

5i: Chevron shall secure a permit amendment from BAAQMD reducing the 
hydrogen production limit of each train of the new hydrogen plant from 140 
mmscf/day to 122 mmscf/day. This must be completed prior to commencing 
operation of the new hydrogen plant. 

Implementation of Mitigation Measures 4.3-5a through 4.3-5g 4.3-5i above 
would reduce the impact to a less-than-significant level.  

On page 4.3-104 to 4.3-120 the following text would be revised as follows: 

Mitigation Measure 4.3-6: Chevron shall implement the following measures:  

6a1: Prior to operation of the Project, Chevron shall implement a combination 
of the following measures to reduce Diesel Particulate Matter (DPM), inclusive 
of PM

2.5
, in an amount sufficientto reduce health risk from all Project TAC 

emissions to below BAAQMD significance criteria (for the 93% Project100% 
maximumShipping Scenario) and to ensure no net increase of health risks 
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from Project TAC emissions over Baseline levels: achieve the No Net Increase 
in Risk Project Objective: 

(i) Chevron shall fund and require installation of cleaner main and auxiliary 
engines on one up to six tug boat serving the Long Wharf as well as non-
Chevron facilities. Tugs are used to push barges, escort ships and barges, 
and assisting ships and barges into berths. The Long Wharf is primarily 
served by six tugs. Under applicable CARB rules, four of these tugboats are 
required to be retrofitted with cleaner engines meeting designated Tier 2 
emission standards, over a phase-in period ending as late as 2022.  The 
remaining two tugboats are required to be retrofitted with cleaner engines 
meeting designated Tier 3 emission standards in 2017.  Prior to operation of 
the Project, Chevron shall fund the installation of new, cleaner Tier 4 main 
engines and Tier 3 auxiliary engines for one of the six tugboats.the number 
of tug required to remain below the BAAQMD NO

x
 significance threshold and 

to.reduce DPM, and achieve the No Net Increase Project Objective. In addition 
to DPM reductions, this mitigation measure would result in NO

x
 emission 

decreases of up to 82 tons per year, in excess of the 75-ton-per-year increase 
over Baseline that would occur under the highest unmitigated NO

x
 emission 

scenario (100% utilization, Lightest Crude) included in Table 4.3-22. The 
engine replacement activity would all occur on board the tugboat tugs, and 
implementation of this mitigation measure would not result in any significant 
adverse environmental impacts. 

(ii)  Chevron shall fund and cause to have implemented the project design 
feature described in the EIR as the removal of three ocean-going vessels 
(called "SuezMax" because they can go through the existing Suez canal, and 
have cargo capacity of between 120,000 to 200,000 tons) from West Coast 
service, and replacement of these vessels with two new Chevron SuezMax 
ships. The main ship engines of each replacement ship shall meet a Tier 3 
standard instead of the required Tier 2 standard, and the auxiliary engines 
shall be upgraded with turbochargers that are cleaner than Tier 3 standards. 
These ships are already under construction, and the upgrades to clean main 
and auxiliary engines would not have any adverse secondary impacts. 

6a2: Prior to operating the Project in excess of 93% Project utilization, 
Chevron shall implement a combination of the following measures to reduce 
DPM, inclusive of PM

2.5
, to reduce health risk from all Project TAC emissions 

to below the BAAQMD significance criteria and to ensure no net increase of 
health risks from Project TAC emissions over Baseline levels, with all 
emission reduction amounts from such measures requiring validation by the 
BAAQMD: 

(i) Chevron shall increase the average parcel size—the average ship cargo 
volume that is delivered or picked up from the Long Wharf—to reduce the 
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number of ship calls, and thereby reduce DPM emissions from shipping. This 
mitigation measure would also result in NO

x
 emission decreases of up to 60 

tons per year, a substantial portion of the 75-ton-per-year increase over 
Baseline that would occur under the highest NO

x
 emission scenario (100% 

utilization, Lightest Crude) included in Table 4.3-22. There would be no 
adverse secondary impacts associated with reducing the number of ship calls 
at the Long Wharf, nor would this mitigation measure authorize any ship to  
increase the volume of material shipped via the Long Wharf. 

(ii) Chevron shall fund and require installation of cleaner main and auxiliary 
engines on up to five non-retrofitted tug boat serving the Long Wharf as well 
as non-Chevron facilities. The Long Wharf is primarily served by six tugs, one 
of which will have been retrofitted as described in Mitigation Measure 4.3-
a1(i) prior to Project operation. Under applicable CARB rules, four of these 
tugboats are required to be retrofitted with cleaner engines meeting 
designated Tier 2 emission standards, over a phase-in period ending as late 
as 2022. The remaining two tugboats are required to be retrofitted with 
cleaner engines meeting designated Tier 3 emission standards in 2017. 
Chevron shall fund the installation of new, cleaner Tier 4 main engines and 
Tier 3 auxiliary engines on the number of tugs required to reduce DPM, and 
achieve the No Net Increase Project Objective. The engine replacement 
activity would all occur on board the tugboats, and implementation of this 
mitigation measure would not result in any significant adverse environmental 
impacts. 

(iii) In the event the Project exceeds the baseline health risk from TACs and 
exceeds the 93% Utilization levelIf, after implementing Mitigation Measures 
4.3-6(a)(2)(i) and 4.3-6a(2)(ii), above, health risk from Project TAC emissions 
remains above Baseline levels on a net basis, as determined by the health risk 
assessment required by Mitigation Measure 4.3-6b, below, Chevron shall 
install electric shore power, and require one or more of the ships using the 
Long Wharf to use such shore power in lieu of continuing to burn diesel fuel 
while berthed. As explained in Appendix 4.3-MIT, tThis measure, also 
referred to as "cold ironing," has been demonstrated to substantially reduce 
DPM-related emissions (and associated risks) from shipping (CARB, 2006) 
and would reduce Project DPM emissions by 1.66 tons/year under the 100% 
Utilization, Maximum Shipping, Light Crude Blend Scenario. This measure 
would require construction activities in and near the Long Wharf that would 
result in secondary impacts that are beyond the scope of this EIR. Before 
implementing this mitigation measure, Chevron shall apply to the City and 
other responsible agencies for necessary permits, and shall complete the 
environmental process required under CEQA. Implementation of this measure 
is not required to achieve the performance standard included in this 
Mitigation Measure 4.3-6.  
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(iv) If, after implementing Mitigation Measures 4.3-6(a)(2)(i) though 
4.3-6a(2)(iii), above, health risk from Project TAC emissions remains above 
Baseline levels on a net basis, as determined by the health risk assessment 
required by Mitigation Measure 4.3-6b, below, then Chevron shall curtail 
Facility operations as necessary to ensure that such health risk is reduced to 
Baseline levels on a net basis. 

6b: Chevron shall fund and participate in a Clean Air Improvement Fund for 
any net increase in health risks from TACs not avoided or mitigated as 
required in this EIR. Chevron is required to comply with applicable pollution 
control laws which are anticipated to result in further decreases in Facility 
risks from TACs. If the Modernization Project is approved, operational 
emissions, as mitigated, would be lower than otherwise required by air 
quality laws, regulations, and permit programs, due to the broader scope of 
CEQA and the No Net Increase Project Objective.  

Nevertheless, it is possible that there would be years when risks from Project 
TAC emissions may exceed Baseline levels on a net basis prior to curtailment, 
as required by Mitigation Measure 4.3-6(a)(iv),not meet the No Net Increase 
Project Objective threshold if, for example, risks levels exceed those for 
which mitigation required by Mitigation Measure 4.3-6(a)(1)(i) is already in 
place. To address this potential for a temporary increase in risk, and to 
further incentivize Chevron to avoid any such temporary increases, Chevron 
shall implement the following measures:  

(i) Iin any year for which the BAAQMD-approved emissions inventory, 
combined with annual emission estimates from shipping, results in an 
increase over Baseline levels identified in Table 4.3-24 of the three primary 
risk drivers (DPM, benzene, and napthalene), even if such emissions are 
adequately mitigated as CAP emissions through implementation of Mitigation 
Measure 4.3-5 such that there is no net increase of such CAP emissions over 
Baseline levels, then Chevron shall, within 60 days, fund the cost of the City's 
preparation of a new health risk assessment to identify whether these TAC 
emissions resulted in an increase in risk over Baseline. 

(ii) If theat new risk assessment required by Mitigation Measure 4.3-6(b)(i), 
above, identifies an increase in risk over Baseline risks, then Chevron shall 
contribute an additional $100,000 in further funding for the Clean Air 
Improvement Fund identified in this Mitigation Measure 4.3-6b. 

This Mitigation Measure 4.3-6b does not create any exception to Chevron's 
obligation to fully comply with all mitigation measures included in this EIR, 
including but not limited to Mitigation Measure 4.3-6a requiring that risks 
from TAC emissions not exceed Baseline levels on a net basisachieve the No 
Net Increase Project Objective. 
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6c: Chevron shall monitor designated metals in Facility feedstock and 
refinery fuel gas (RFG) air emissions and report annually on the correlation, if 
any, between total annual designated metal emissions (as calculated from 
RFG samples reported in the BAAQMD annual emissions inventory) and 
average annual concentrations of such metals in feedstocks. The annual 
report shall address the following metals of concern: nickel, vanadium, 
selenium, cadmium, and mercury. 

Additionally, a comprehensive literature search was completed to evaluate 
whether metal content would likely increase, either with increased crude oil 
sulfur content or with decreasing gravity (BP, 2013; Capline, 2013; Eni, 2012; 
Environment Canada, 2008; Exxon, 2013; Satoil, 2013; Total, 2003). The 
crude oil data found from various agencies and institutions were evaluated to 
investigate the potential relationship between the crude oil sulfur 
concentration and the concentration of barium, iron, magnesium, nickel, 
titanium, vanadium, and zinc. Little data were available for mercury, lead, 
copper, cadmium, and arsenic.  

The analysis consisted of evaluating the potential correlation between sulfur 
and the listed metals. A weak statistical relationship was found for the 
dependence of barium, iron, nickel, and vanadium on sulfur concentration. 
Thus, it is reasonably foreseeable that slight increases in barium, iron, nickel, 
and vanadium content of crude oils could occur with higher sulfur content 
crude oils expected with the Modernization Project given the weak 
correlation. A similar analysis was undertaken for the correlation between 
metals and gravity. A weak statistical relationship was found for the 
dependence of calcium, iron, magnesium, nickel, and vanadium on gravity 
(API). Thus, it is reasonably foreseeable that slight increases in calcium, iron, 
magnesium, nickel, and vanadium could occur with lower API crude oils 
expected with the Modernization Project given the weak correlation.  

This EIR accordingly concludes that it is possible that the crude oils 
processed by the Facility if the Modernization Project is implemented could 
contain relatively higher concentrations of vanadium, nickel, barium, iron, 
calcium, and magnesium. 

The Facility includes catalyst processing steps that are designed to remove 
metals from incoming crude oil feedstocks. Metals are generally not present 
in refinery fuel gas because the vast majority of this refinery fuel gas has 
contacted this demetallation catalyst (or is natural gas that does not contain 
metals). Such catalysts would need to be changed somewhat more frequently 
if slightly higher metal concentrations occur. 

An increase in catalyst changeout may lead to small emissions of metals as a 
result of handling the metal-laden catalysts during the changeout process. 
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Accordingly, metals emissions may rise as a result of changes in the crude 
blends. 

Because there is considerable variation in the natural metals content of crude 
oils, both between different oil production fields and even within fields, it is 
not possible to estimate the potential for increased concentrations of metals 
in the crude or gas oils processed by the Facility. Metals are TACs, and 
contribute to health risks, and any net increase in metal emissions would 
also trigger the mitigation measure compliance requirements in Mitigation 
Measures 4.3-6a and 4.3-6b, above.  

6d: Chevron shall monitor average annual sulfur and nitrogen concentrations 
in Facility feedstocks, and nitrogen-related refinery fuel gas air emissions, 
and report annually on the correlation, if any, between total annual nitrogen-
related CAP and TAC emissions (as reported in the BAAQMD annual 
Emissions Inventory) and average annual concentrations of sulfur and 
nitrogen in feedstocks. 

In the comprehensive evaluation of crude oil constituents completed for this 
EIR, a weak statistical relationship was found between increased API gravity 
for the type of intermediate range crude oils to be processed at the Facility 
following Modernization Project construction and operation relative to the 
Baseline gravity level, and the amount of nitrogen present in this heavier end 
of the intermediate range, as further described in Appendix 4.3-MET. 

If nitrogen content did increase, emissions could also increase, such as 
increasing the utilization of the hydrogen plant to supply the additional 
hydrogen needed to remove nitrogen during the refining process. 
Additionally, the nitrogen content (and therefore NO

x
 emissions) of the 

Facility process gas produced and used by Facility process units could 
increase.  

Full utilization of the hydrogen plant, rather than the hydrogen plant 
production levels required to produce the quantity of hydrogen included in 
the URM for various scenarios, is already conservatively assumed—and 
mitigated for—in this Draft EIR. Increased emissions of nitrogen compounds, 
including NO

x
 and nitrogen-related TACs, are not anticipated as part of this 

Project, nor is any increase in risk from a nitrogen-related TAC. Any such 
increase over Baseline would require compliance with mitigation measures 
specified above to ensure compliance with the Project Objective of No Net 
Increase no net increase in CAPs or risks from TACs over Baseline levels. 

Implementation of Mitigation Measures 4.3-6a through 4.3-6d above would 
reduce the impact to a less-than-significant level. 
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On page 4.3-122 to 4.3-123 the following text would be revised as follows: 

Mitigation Measure 4.3-8: Chevron shall implement the following measures: 

(a) Chevron shall report annually to the City in writing on the number of odor 
complaints confirmed by the BAAQMD, and shall specify in such report, 
where available, whether the each complaint relates to hydrogen sulfide, NH

3
, 

or an unspecified compound or source. 

(b) To the extent If, in any year following commencement of Project 
operations, there is an increase in odor complaints confirmed by the 
BAAQMD relative to the number of odor complaints that occurred during the 
Baseline period, and such increase is due to H

2
S or NH

3
 odors, Chevron shall 

develop and implement an odor reduction program that includes, at 
minimum, assigning an odor monitor prepare, and submit to the City and 
BAAQMD for approval, an Odor Management Plan. At minimum, the Odor 
Management Plan shall: 

 Establish protocols for monitoring odors at or from the Facility on an 
ongoing basis; 

 Provide for the establishment of a regular odor patrol to monitor odors at 
or from the Facility and to investigate, and take corrective actions with 
respect to, odor complaints on an ongoing basis;  

 Establish protocols for the prompt recordation and annual reporting to 
City of odor complaints confirmed by BAAQMD;  

 Establish community outreach protocols describing procedures for 
informing the public about how and where to submit odor complaints;  

 Describe measures to be implemented as necessary to reduce BAAQMD-
confirmed odor complaints below the BAAQMD threshold of significance, 
which measures shall include, but not be limited to, the following odor 
mitigation strategies recommended for refineries in the BAAQMD CEQA 
Guidelines (collectively, the "Odor Reduction Measures"): 

(i) implementation of water injections into the hydrocracking process; 

(ii) installation of vapor recovery systems;  

(iii)_injection of masking odorants into refinery process streams;  

(iv) installation of flare meters and controls;  

(v) implementation of wastewater circulation technology for aerated 
ponds;  

(vi) implementation of thermal oxidizers;  

(vii) implementation of carbon absorption mechanisms;  

(viii) implementation of biofiltration and/or bio-trickling filters.  
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 Establish protocols for (1) the annual review and reporting on the 
effectiveness of any Odor Reduction Measures implemented pursuant to 
this Mitigation Measure 4.3-8 and (2) adaptively managing the 
implementation of Odor Reduction Measures as necessary to maintain 
complaints below the BAAQMD threshold of significance on an ongoing 
basis.  

(c) If, in any year following commencement of Project operations, there is an 
increase in odor complaints confirmed by the BAAQMD relative to the 
number of odor complaints that occurred during the Baseline period, and 
such increase is due to H

2
S or NH

3
 odors, Chevron shall implement the odor 

patrol provided for under the Odor Management Plan and cause it to 
immediately commence monitoring odors at or from Facility on an ongoing 
basis, to investigate any odor complaint, to ensure that appropriate action is 
taken to reduce odors from the affected source, and to document the 
implementation and effectiveness of the corrective action. 

(d) If odor complaints above Baseline levels persist for more than 2 
consecutive years following commencement of Project operations operational 
commencement of the hydrogen plant, Chevron shall fund a qualified third-
party engineering firm to assume responsibility for immediately investigating 
odor complaints, prescribing and reporting on the implementation status of 
actions taken to reduce odors from the corrected source, and documenting 
the implementation and effectiveness of the corrective action. Chevron shall 
also comply with the City's odor standards: 

 Immediately investigating odor complaints confirmed by the BAAQMD in 
accordance with Odor Management Plan protocols; 

 Implementing and adaptively managing, at Chevron's sole expense and in 
consultation with the City and the BAAQMD, one or more of the Odor 
Reduction Measures described in the approved Odor Management Plan, to 
reduce or maintain BAAQMD-confirmed odor complaints below the 
BAAQMD threshold of significance;  

 Monitoring and documenting the implementation and effectiveness of 
such Odor Reduction Measures and the adaptive management thereof in 
accordance with Odor Management Plan protocols; and 

 Annually reporting in writing to the City and the BAAQMD on the 
implementation and effectiveness of such Odor Reduction Measures and 
the adaptive management thereof in accordance with Odor Management 
Plan protocols. 

(e) Chevron shall cause the Project to comply with the City's odor standards 
and with BAAQMD Regulation 7-303, which limits the concentration of NH

3
 

from stacks to 5,000 ppm. The Facility heaters shall comply with the 
BAAQMD Permit Condition 24136, Item #16 limit of 10 ppm NH

3
 at 3% 
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oxygen in the stack, which is less than 5,000 ppm. Chevron shall further 
cause the Replacement Hydrogen Plant to comply with BAAQMD Regulations 
7-303 for NH

3
 at the other sulfur recovery units. Chevron shall confirm 

concentration of NH
3
 in the stacks of both source categories after 

construction. 

Page 4.3-132 is revised as follows:** 

Chevron U.S.A. Inc. 2014. Chevron Community Data Summary. January 2014. 
Chevron Data Transmittal #93: Community-Fenceline Air Monitoring Data, 2014.   

On pages 4.8-26 and 4.8-27 the following text would be revised as follows:  

Mitigation Measure 4.8-1: Consistent with air quality mitigation measures for 
construction activities, Chevron would be required to implement the 
following mitigation measures to reduce its Project construction emissions. 
Implementation of the mitigation measures would result in further reductions 
in greenhouse gas emissions.  

1a: All vehicle speeds on unpaved roads shall be limited to 15 miles per 
hour(mph).  

1b: 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 Toxic Control Measure (Title 13 of California Code of 
Regulations [CCR], Section 2485). Clear signage shall be provided for 
construction workers at all access points.  

1c: All construction equipment shall be maintained and properly tuned in 
accordance with manufacturer’s specifications. All equipment shall be 
checked by a certified visible emissions evaluator.  

1d: The idling time of diesel-powered construction equipment shall be 
limited to 2 minutes.  

1e: The Project shall develop a plan demonstrating that the off-road 
equipment (more than 50 horsepower) to be used in construction (i.e., 
owned, leased, and subcontractor vehicles) would achieve a Project-wide 
fleet-average 20% nitrogen oxide reduction and 45% particulate matter 
reduction compared to the most recent CARB fleet average. Acceptable 
options for reducing emissions include the use of late model engines, low-
emission diesel products, alternative fuels, engine retrofit technology, after-
treatment products, add-on devices such as particulate filters, and/or other 
options as such become available. (Several of these measures would also 
reduce greenhouse gas emissions.)  
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1f: All contractors shall be required to use equipment that meets CARB’s 
most recent certification standard for off-road heavy duty diesel engines.  

1g: Reuse and recycle construction and demolition waste (including, but not 
limited to, soil, vegetation, concrete, lumber, metal, and cardboard).  

1h: Enforce and follow limits on idling time for commercial vehicles, 
including delivery and construction vehicles.  

1i: Using alternative fueled (e.g., biodiesel, electric) construction 
vehicles/equipment on at least 15% of the fleet. 

1j: Using local building materials of at least 10%. 

1k: Recycling or reusing at least 50% of construction waste or demolition 
materials. 

As described above, BAAQMD does not provide a quantitative significance 
threshold for greenhouse gas emissions from construction. For purposes of 
the Modernization Project, a significance threshold of 10,000 MT CO

2
e per 

year is applied as described in Section 4.8.3.1.  

As shown in Table 4.8-2 above, future construction emissions are 21,829 MT 
CO

2
e over a 2-year period. Thus, the annual average emissions are roughly 

10,900 MT CO
2
e per year, exceeding the 10,000-MT-CO

2
e-per-year threshold 

by roughly 900 MT CO
2
e per year. A year-by-year breakdown of future 

construction emissions is shown in Table A4.3-CST-12 in Appendix 4.2-CST. 
Construction greenhouse gas emissions in 2014 are 15,644 MT CO

2
e and 

exceed the 10,000 MT CO
2
e/year threshold. Construction greenhouse gas 

emissions in 2015 and 2016 are less than the 10,000 MT CO
2
e/year 

threshold (4,301 MT CO
2
e and 1,884 MT CO

2
e, respectively). The higher 

construction emissions estimated for 2014 is consistent with the higher 
construction activity in the first year of construction, which includes the 
hydrogen plant tie-in, hydrogen plant replacement, sulfur removal 
improvements, existing storage tank domed roof installation, and water 
reuse project. In 2015, construction activity is limited to the hydrogen plant 
replacement and sulfur removal improvements. In 2016, the only 
construction activity occurring is for the demolition of the existing hydrogen 
plant. The construction greenhouse gas measures discussed above are 
expected to reduce greenhouse gas emissions to below the 10,000-MT-CO

2
e-

per-year significance threshold level. If after quantification of greenhouse gas 
reduction measures for 2014, construction emissions are shown not to be 
below 10,000 MT CO

2
e per year, then Chevron must implement the following 

additional measures:. 
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1l: For each year of Project construction, Chevron shall hire, at commercially 
reasonable rates and at Chevron's expense, a qualified third-party entity 
reasonably acceptable to the City to quantify and verify in writing whether 
the reductions achieved from the above described construction greenhouse 
gas mitigation measures for each that year of Project construction adequately 
mitigated this potentially significant impact, which report shall be subject to 
City's reasonable approval. For any year of construction for which 
construction-related diesel emissions are above not reduced to or below the 
10,000-MT CO

2
e per year significance threshold, Chevron shall implement 

one or more of the following measures in an amount sufficient to offset 
reduce construction period greenhouse gas emissions to less than significant 
levels: 

(i) Reduce diesel emissions from other equipment at the Facility, such as a 
diesel-powered generator, in an amount equal to the construction-related 
greenhouse gas emissions in excess of 10,000 MT CO

2
e per year for any 

calendar year of Project construction, which reduced emission level Chevron 
shall maintain for the following 2 years. 

(ii) Permanently retire, or retrofit from diesel to electric power, one or more 
Facility sources that emit more than 300 MT CO

2
e per year. 

Acquire cap-and-trade allowances in an amount equal to three times the 
amount of construction-related greenhouse gas emissions in excess of 
10,000 MT CO

2
e per year for any calendar year of construction; these cap-

and-trade allowances must be in excess of the cap-and-trade allowances 
required under AB 32, and must be held for the next 3-year CARB compliance 
period. 

On page 4.8-43 the following text would be revised as follows:  

Chevron Solar Project (2 megawatts [MW]) – Construct a 2-MW ground-
mounted PV solar facility on approximately 13 acres of Chevron property, 
comprised of approximately 7,800 PV solar panels, each rated at 295 watts. It 
would be located adjacent to Castro Street near the intersection with Richmond 
Parkway (Chevron Data Transmittal #43, 2013), as shown in Figure 4.8-1. The 
use of this property for solar power generation would constitute a beneficial re-
use of a brownfield site. The projected energy output would be 3,800 megawatt-
hours per year, which would supply the northern California electrical grid 
(Chevron Data Transmittal #69, 2014). This would constitute a reduction of 
approximately 644 MT CO

2
e per year from non-renewable power generation 

using conservative emission factors.10 Greenhouse gas emission reductions could 
be as high as 1,629 MT CO

2
e per year depending on how PG&E reduces its 

greenhouse gas intensity to meet the Renewables Portfolio standard. This could 
would be partially funded by the CGRP in an amount not to exceed $100,000. 
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The difference would be funded directly by Chevron or other solar project 
developer. 

On page 4.8-66 and 4.8-67, the following text would be revised as follows:  

Mitigation Measure 4.8-2: Chevron shall implement all greenhouse gas 
Project Design Features described above, including those measures described 
in subsections 2a through 2f below. If implementation of subsections 2a 
through 2f, below, does not reduce Facility greenhouse gas emissions to 
Baseline levels on an annual net basis, then Chevron shall implement 
subsection 2g, below. If implementation of subsections 2a through 2g, 
below, does not reduce Facility greenhouse gas emissions to Baseline levels 
on an annual net basis, then Chevron shall implement subsection 2h, below: 

2a: Implement water conservation measures during Modernization Project 
construction;  

2b: Installing LED Lighting at the Facility during Modernization Project 
construction; 

2c: Implement fluid catalytic cracker cooling water tower motor upgrades 
during Modernization Project construction;  

2d: Participateing, for Chevron Commercial Facilities (and industrial accounts, 
if practicable), in the Marin Clean Energy Program prior to commencement of 
construction; 

2e: Provideing $30M over ten years in funding for implementation of the 
Community Greenhouse Gas Reduction Measures, which measures shall be 
selected by the City through a public process with input from stakeholders 
from the City, North Richmond, and Chevron, as described above; 

2f: Acquireing and timely surrender to CARB Cap-and-Trade Emission 
Allowances in quantities sufficient to offset reduce Facility greenhouse gas 
emissions to or below Baseline levels on a net basis (rounded up to the 
nearest metric ton), after taking into account reductions achieved by 
Mitigation Measures 2a-2ce above, to be at or below Baseline.; 

2g: Acquire greenhouse gas reduction credits through the California Air 
Pollution Control Officers Association’s (CAPCOA) Greenhouse Gas Reduction 
Exchange (GHG Rx), or through a similar exchange certified by the BAAQMD 
or CARB, in quantities sufficient to reduce Facility greenhouse gas emissions 
to or below Baseline levels on a net basis (rounded up to the nearest metric 
ton), after taking into account reductions achieved by Mitigation Measures 
2a-2e above, and after taking into account net reductions achieved by 
Mitigation Measure 2f above; 
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2h: Curtail facility operations such that Facility greenhouse gas emissions are 
reduced to or below Baseline levels on a net basis (rounded up to the nearest 
metric ton), after taking into account reductions achieved by Mitigation 
Measures 2a-2e above, and after taking into account net reductions achieved 
by Mitigation Measures 2f-2g above. 

On page 4.8-67 and 4.8-68, the following text would be revised as follows:  

Mitigation Measure 4.8-2bB: Clean Air Improvement Fund. Chevron shall fund 
and participate in a Clean Air Improvement Fund for any Facility greenhouse 
gas emissions over Baseline. Chevron is required to comply with applicable 
pollution control laws which are anticipated to result in further decreases in 
Facility emissions, as described in Section 4.53, Air Quality. If the 
Modernization Project is approved, operational greenhouse gas emissions as 
mitigated and through Project Design Features would be lower than 
otherwise required by Assembly Bill (AB) 32 and other air quality laws, 
regulations and permit programs, due to the broader scope of the CEQA and 
the NNI Project objective. 

 Funding shall be in an amount equivalent to the difference between 
Project and Baseline greenhouse gas emissions (in MT CO

2
e) multiplied by 

the settlement price of greenhouse gas emission allowances determined 
at the 1st quarter 2014 California Air Resources Board (CARB) auction, 
annually adjusted by the Consumer Price Index value for the San 
Francisco Bay Area. The difference between Project and Baseline 
greenhouse gas emissions shall be determined in accordance with the 
procedures for determining the Remaining Offset described above in 
Section 4.8.4.1.2.3.3.2. 

 Funding shall be paid annually and in accordance with the procedures 
described above in Section 4.8.4.1.2.3.3.2. 

 Funding shall be spent on greenhouse gas emission reduction measures 
in the following priority order: (1) reductions from Facility emissions; (2) 
reductions within the City; and (3) reductions from the North Richmond 
area closest to the Facility. 

 Funding and implementation decisions shall be made by the City, as part 
of a public process, with input from stakeholders including 
representatives from the City, North Richmond, and Chevron.  

 A brief report shall be prepared for each major emission reduction 
measure implemented using such funds, and be made available to help 
inspire other emission reduction opportunities. 
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On page 4.13-7, Section 4.13.2.3.1.1.1 (and footnote), would be revised as 
follows:** 

EPCRA Sections 311-312 (Hazardous Chemical Storage Reporting 

Requirements). Facilities must maintain a material safety data sheet for each 
hazardous chemical used or stored in the workplace. The material safety data 
sheets (or list of chemicals) must be submitted to the State Emergency Response 

1 The EPCRA program is implemented and administered in California by the 
California Office of Emergency Services Management Agency, a State Emergency 
Response Commission, Local Emergency Planning Committee, and Certified 
Unified Program Agency). State Emergency Response Commission directives and 
memberships are specified in Executive Order W-40-93 (OES, 2011). 

On page 4.13-8, Section 4.13.2.3.1.1.2, would be revised as follows:** 

4.13.2.3.1.1.2 U.S. Environmental Protection Agency Accidental Release 
Prevention/Risk Management Plan Rule 

The U.S. Environmental Protection Agency’s (EPA) Risk Management Plan (RMP) 
Rule implements Clean Air Act Section 112(r). The RMP Rule established a 
nationwide emergency planning and response program and imposed reporting 
requirements for businesses that store, handle, or produce regulated substances 
in amounts over specified threshold quantities. Substances regulated by the RMP 
Rules are listed at 40 CFR Section 68.130, and include H

2
S, NH

3
, and flammable 

hydrocarbons, and sulfuric acid. The RMP Rule also requires the states to 
implement a comprehensive system to inform local agencies and the public when 
a significant quantity of such materials is stored or handled at a facility. The RMP 
Rule requires facilities that use regulated substances to develop an RMP that 
includes: 

On page 4.13-9, Section 4.13.2.3.1.1.3, would be revised as follows:** 

Additionally, OSHA issued Directive No. CPL 03-00-010, effective August 18, 
2009, which provideds guidance to its national, regional, and area offices, as 
well as to state agencies (e.g., Cal/OSHA), in implementing a National Emphasis 
Program for inspecting petroleum refineries to reduce or eliminate workplace 
hazards associated with catastrophic releases of highly hazardous chemicals 
(OSHA, 2009). 

On page 4.13-13, Section 4.13.2.3.1.2.1, would be revised as follows:** 

The purpose of the CalARP Program is to prevent accidental releases of 
substances that can cause serious harm to the public and the environment, to 
minimize the damage if releases do occur, and to satisfy community right-to-
know laws. This is accomplished by requiring businesses that handle more than 
a threshold quantity of a regulated substance listed in the regulations to develop 
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an RMP. An RMP requires engineering analysis of the potential accident factors 
present at a business and the mitigation measures that can be implemented to 
reduce this accident potential. The RMP contains: 

 Safety information. Process Safety Information; 
 A hazard review. Process Hazard Analysis; 
 Operating procedures. 
 Training; requirements. 
 Maintenance requirements. Contractors; 
 Pre-Startup Safety Review; 
 Mechanical Integrity; 
 Hot Work Permit; 
 Management of Change; 
 Incident Investigation; 
 Emergency Planning and Response; 
 Injury and Illness Prevention Program; 
 Employee Participation; 
 Compliance audits. 
 Incident investigation procedures. 

On page 4.13-15, Section 4.13.2.3.1.2.3.1, would be revised as follows:** 

Cal/OSHA’s PSM regulations contain requirements for preventing or minimizing 
the consequences of catastrophic releases of toxic or, reactive, flammable or 
explosive chemicals. PSM regulations are intended to eliminate to a substantial 
degree, the risks to which employees are exposed in petroleum refineries, 
chemical plants, and other facilities (8 CCR Section 5189(a)). The regulations 
apply to a process that involves a chemical at or above the specified threshold 
quantities listed in Appendix A to Section 5189 or a process that involves a 
flammable4 liquid or gas (8 CCR Section 5189(b)(1)) (Cal/OSHA, 1984). 

On page 4.13-16, Section 4.13.2.3.1. 3.1, would be revised as follows:** 

Two facilities are currently subject to the RISO: the Chevron Richmond Refinery 
and General Chemical Chemtrade  (formerly General Chemical West: Richmond 
Works) (CCHS, 2012b). 

On pages 4.13-17 and 4.13-18, Section 4.13.2.3.1.3.1, would be revised as 
follows:** 

 Requiring the review of action items resulting from process hazard analyses 
and requiring completion of those action items selected by the stationary 
source for implementation, within a reasonable time frame (within one year, 
or if the change requires a turnaround, during the next turnaround). 

 Requiring the review of accidental release prevention efforts of stationary 
sources and providing for the conduct of investigations and analyses for the 
determination of the root cause for certain incidents. 
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 Providing review, inspection, auditing and safety requirements that are more 
stringent than those required in existing laws and regulations. 

 Providing for public input into the safety plan and safety program and public 
review of any inspection and audit results. 

 Facilitating cooperation between industry, the City of Richmond, the County 
of Contra Costa, and the public in the prevention and reduction of incidents 
at stationary sources. 

 Expanding the application of certain provisions of the federal and state 
accidental release prevention programs to processes not covered by the 
federal or state accidental release prevention programs. 

 Requiring the development and implementation of a written human factors 
program. 

 Consider inherently safer systems for new and existing facilities or processes 
and mitigation items from a Process Hazard Analysis. 

 Preventing and reducing the number, frequency, and severity of accidental 
releases in the City. 

 Verifying that an approved security and vulnerability study is performed, and 
that the recommendations are addressed within a reasonable timeframe. 

The City Council adopted amendments to the RISO on February 5, 2013 
(Ordinance No. 1-13). The amendments included the following: 

 Revised the human factors program to address maintenance safe work 
practices and maintenance procedures for specialized equipment, piping, 
and instructions by June 30, 2011. 

 Required the conduct of a management of organizational change for changes 
in permanent staffing levels and reorganizations in maintenance, health, and 
safety. 

 Added a requirement for completion of a security vulnerability assessment by 
June 30, 2007 and at least once every 5 years thereafter. 

 Added a requirement for completion of a safety culture assessment within 1 
year after development of guidance (completed on November 10, 2009) and 
at least once every 5 years thereafter.   

On page 4.13-18, Section 4.13.2.3.1.3.2, would be revised as follows:** 

As the City’s CUPA, CCHSHMP has enforcement authority for the following 
programs: 

 Administrative Enforcement Order, California Health and Safety Code, 
Chapter 6.11, Section 25404.1.1 

 Hazardous Waste and Tiered Permitting, HSC, Chapter 6.5, Section 25180 
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 Aboveground Petroleum Storage Act, HSC, Chapter 6.67, Section 2570.12 

 Underground Storage Tanks, HSC, Chapter 6.7, Section 25299 

 Hazardous Materials Release and Response Plans / Hazardous Materials 
Business Plans, HSC, Chapter 6.95, Section 25514 

 Accidental Release Prevention (CalARP), HSC, Chapter 6.95, Section 25540 

 Storm Water Management and Discharge Control, Ordinance No. 96-21, Title 
1014 

On page 4.13-23, Section 4.13.2.3.2.3.1, would be revised as follows:** 

Senate Bill (SB) 1300438 (Hancock) would require refineries to report annually 
their schedule for turnarounds, and to provide Cal/OSHA with information 
regarding safety and infrastructure upon request. Currently, the Bay Area Air 
Quality Management District (BAAQMD) receives turnaround schedules, but not 
Cal/OSHA. The bill cites the August 6, 2012 fire and the Governor’s Interagency 
Working Group as bases for the bill, in addition to data indicating that most 
refinery incidents occur during turnarounds. This bill is currently under 
submission in the Assembly Appropriations Committee. 

SB 483 (Jackson) proposed technical corrections and clarifications to the existing 
hazardous materials business plan law, and would require new on-site 
inspections of facilities. The bill passed in both houses, and was approved by the 
Governor and chaptered by the Secretary of State on September 28, 2013. 

On page 4.13-24, Section 4.13.2.3.2.3.2.1, would be revised as follows:** 

On May 7, 2013, Richmond City Council unanimously adopted a resolution 
directing the City Manager and City Attorney to take steps to implement all of 
the recommendations of the CSB, as listed above. Consistent with the direction 
of the City Council, the City is considering amendments to the RISO. The 
amendments being consideredinclude strengthening the methodology for the 
PHA performed under the ISO, as well as requiring the documented use of ISSAs 
when establishing safeguards for identified process hazards. While still pending, 
the proposed amendments to the RISO currently being considered would require 
the reporting of process safety indicators to CCHS, incorporation of inherently 
safer systems analysis into the Facility's Management of Change procedures, 
completion of layers of protection analysis or equivalent studies to evaluate the 
effectiveness of existing safeguards and safeguards recommended in process 
hazard analyses, implementation of a more robust ISSA program, and funding of 
additional refinery safety experts to support the County. It is anticipated that the 
City will adopt the proposed amendments to the RISO in the summer of 2014.  

The Draft EIR imposes several mitigation measures that incorporate elements of 
the proposed RISO amendments, and these mitigation measures would be 
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required if the Project is approved. Irrespective of whether and when the RISO 
amendments were adopted.  These mitigation measures are set forth in Section 
4.13.4, and include: 

 Mitigation Measures 4.13-4a and 7a require the incorporation of inherently 
safer systems analysis, layers of protection analyses, and damage mechanism 
reviews into process hazard analyses; 

 Mitigation Measures 4.13-4b requires the incorporation of inherently safer 
systems analyses, layers of protection analyses, and damage mechanism 
reviews into updated Risk Management Plans and Site Safety Plans.   

 Mitigation Measure 4.13-7b requires Chevron to complete an inherently safer 
systems analysis (as defined in the RISO), including damage mechanism 
reviews and layers of protection analyses (LOPAs), with written LOPA reports 
submitted to the County for review, for new and modified equipment as part 
of the process hazard analyses revalidations. 

 Mitigation Measure 4.13-7c requires Chevron to incorporate damage 
mechanism review, and layers of protection analyses into its management of 
change, process hazard analysis, and other programs and procedures.   

 Mitigation Measure 4.13-7d and 13 b require Chevron to fund the costs of a 
third-party qualified expert to assist CCHS and the City in the review of 
process hazard analyses, inherently safer systems analyses, and LOPAs, and 
to provide the expert with access to documentation and facilities as needed 
to complete these reviews. (This funding obligation terminates if and when 
RISO amendments are adopted requiring similar funding). 

 Mitigation Measure 4.13-13c requires Chevron to fund, upon request by the 
County or City, the costs of a qualified third-party expert in refinery safety to 
perform safety or compliance audits that would be provided to the County or 
City for review. 

On page 4.13-26, Section 4.13.2.4.1.1, would be revised as follows:** 

4.13.2.4.1.1 Risk Management Plan 

The 1990 Clean Air Act Amendments require that facilities utilizing EHSs in 
excess of specified threshold quantities prepare a RMP. The Facility has an RMP 
consisting of three main components: (1) hazard assessment of Refinery 
Operations covered by this regulation; (2) a discussion of the Facility’s Release 
Prevention Program (OSHA PSM Program, as described below); and (3) the 
Facility’s Emergency Response Plan (ERP). The CalARP Program was finalized in 
1997 as California’s version of the RMP and contains the same main elements as 
described above. The RMP is updated when there are changes that would affect 
the use or storage of EHS. The most recent RMP was prepared for the Facility and 
submitted to the County in October 2011, with an update concerning the August 
6, 2012 fire submitted to the County in February 2013. A revised RMP for the 
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hydrogen plant, and possibly for the  Facility, as well as a new RMP for the 
hydrogen plant to be separately submitted by the hydrogen plant owner and 
operator, would be required to be submitted to the County 30 days following 
start-up of the new facilities. In addition, the Hazardous Materials Business Plan 
(discussed in Section 4.13.2.3.1.2.2 −above (HSC Sections 25500 25520; 19 CCR 

−Sections 2729 2732) would have to be updated. 

On page 4.13-27, Section 4.13.2.4.1.1, would be revised as follows:** 

After the installation of Modernization Project components at the Facility is 
complete, a revised RMP—or new RMP for the hydrogen plant—must be carried 
out to satisfy the CalARP Program.  The RMP requires that a detailed PHA of the 
changed components be conducted. The RMP also requires a revised “off-site 
consequence” analysis of worst-case scenarios and alternative scenarios (EPA, 
2009).5 The new RMP must also include a revised accident prevention and 
training program as well as pre-startup safety reviews (PSSRs) and safety 
requirements for contractors conducting hot work activities. 

On page 4.13-28, Section 4.13.2.4.1.2, would be revised as follows:** 

The PSM standard establishes a comprehensive management program 
integrating technologies, procedures, and management practices. The PSM 
standard consists of provisions addressing process safety information, process 
hazard analysis, operating procedures, training, contractors, PSSRs, mechanical 
integrity, hot work permits, management of change, incident investigations, 
emergency planning and response, and employee participationand compliance 
safety audits. Details regarding the Facility’s process safety management 
program with reference to elements that also satisfy CalARP Program 
requirements are included in Appendix 4.13-DET. 

On pages 4.13-39 to 4.13-41, Section 4.13.2.4.2.8.1, would be revised as 
follows:** 

4.13.2.4.2.8.1 Community Warning System 

CCHS and CCHSHMP have established an integrated CWS and the TENS zones, a 
system that alerts the surrounding community to imminent threats to life and 
safety. The Facility worked closely with CCHS and the Contra Costa Sheriff’s 
Departments to develop this system and was a major contributor to the CWS 
project. The CWS has four levels of alerts, which are described below: 

 CWS Level 0. Easily contained release or incident and controlled by plant 
personnel and is informational only, on-site only with no off-site 
consequences and not detectable off-site. 

 CWS Level 1. A release or incident on-site, possible off-site, but no health 
impact expected. 
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 CWS Level 2. These events may have adverse effects on sensitive populations 
downwind of the release. The media is informed of the situation via All CWS 
messages are posted on the CA Electronic Data Information System (EDIS), 
and may be posted on social media. 

 CWS Level 3 This warning level indicates that an incident is expected to 
impact the surrounding community, and residents and businesses downwind 
of the release are instructed to shelter-in-place via the TENS. Additionally, the 
National Weather Service broadcasts a warning message over weather radios, 
the Emergency Alert System is activated, posts are made to social media sites 
including a public website dedicated to CWS notification postings, sirens are 
sounded, the media is notified, and emergency response personnel are 
notified over the CWS computer terminals. These methods of communication 
are described below. 

The theoretical outdoor coverage of the sirens used as a part of the CWS is 
shown in Figure 4.13-1. 

The Facility has several methods of internal and external communication and 
notification in the event of an emergency, including: 

 Sirens. For external community notifications, four sirens located adjacent to 
the Facility can be sounded to provide a loud audible signal to residents and 
businesses in case of emergency. The sirens signal residents and nearby 
businesses to proceed indoors to shelter-in-place. Affected individuals can 
then obtain further instructions and information about the incident via their 
TV or radio, the Community Warning System website, or social media. A 
finals siren signaling “all clear” would be sounded when the emergency 
situation is under control and the potential danger to the community is no 
longer present. Sirens are re-sounded every 30 minutes while the emergency 
situation continues to affect the community. 

 Radios. Operators communicate both routine and emergency information on 
in-plant two-way radios that they can carry with them around the Facility. This 
is not connected to the Community Warning System. 

 TENS. The TENS system calls households and businesses (landlines), and 
devices registered with the Community Warning System and transmits short 
messages about the incident and recommended protective actions. 
Community members can register to receive voice messages, text messages, 
and/or email messages.  Landlines can only receive voice messages. 

 NOAA Weather RadiosEmergency Alert Receivers. Working with 
Community Awareness Emergency Response, the Facility has previously 
already made National Oceanic and Atmospheric Administration (NOAA) 
weather radios capable of receiving emergency alertsEmergency Alert 
Receivers (small radio devices) available to sensitive receptors like schools, 
hospitals, and daycares and senior care facilities (Chevron Data Transmittal 
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#87, 2014). The CWS staff has worked with the NWS to automatically send 
shelter-in-place messages to these radios when there is a CWS Level 3 
event.These receivers serve as another notification method during a chemical 
emergency.   

 Emergency Alert System. Community Warning System messages can be 
broadcast to TV and radio via the Emergency Alert system. 

 Media. An initial warning, updates, instructions, and an “all-clear” would be 
distributed to the community through radio, television, and cable by 
CCHSHMP when there is no longer a potential danger to the community. For 
Level 3 incidents, messages are sent directly to the media. The CWS sends 
initial notifications that include directions for the public to the media.  
Updates may include affected area changes, protective action changes, 
and/or additional people/areas that need to be notified.  The “All Clear” 
message is also sent to the media.  The CWS posts all of its notifications on 
social media (currently Facebook and Twitter) and on a website where people 
can go to see more information and a map of the affected area. 

On page 4.13-42, Section 4.13.2.4.2.9, would be revised as follows:** 

While other agencies, such as Cal/OSHA, the CSB, and the BAAQMD, are not 
primary first responders, they do have plans in place to assist other agencies and 
first responders with technical and other assistance during emergencies related 
to industrial accidents. In addition, these agencies assist in investigations of 
industrial accidents. For example, the BAAQMD currently has Incident Response 
Procedures, which are directed toward the BAAQMD’s Compliance and 
Enforcement Division. The BAAQMD currently supports emergency response 
efforts by collecting air samples, by conducting air monitoring, laboratory 
analyses, engineering evaluations, and inspections, and by communicating with 
the community and media. According to their Work Plan for Action Items Related 
to Accidental Release from Industrial Facilities, the BAAQMD is reviewing and 
updating their current procedures and widening their scope in response to the 
August 6, 2012 fire at Chevron (BAAQMD, 2012). The BAAQMD aims to 
document their coordination and improve their communication strategies both 
internally and with other agencies. Additionally, the BAAQMD plans to develop a 
coordinated message response program that would provide the community and 
media with consistent and up-to-date information during incidents. 

On page 4.13-45, Section 4.13.2.4.3.2.1.1, would be revised as follows:** 

…evaluation report on the failed piping component prepared by Anamet, the 
investigation found that the 5-foot carbon steel component where the leak 
occurred failed due to thinning caused by high temperature sulfidation 
corrosion, which was accelerated by the low-silicon content of the failed 
component. Individual carbon steel piping components with low-silicon can, and 
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here did, corrode at an accelerated rate not readily detectable by multiple 
corrosion monitoring locations. 

On page 4.13-58, Section 4.13.2.4.3.2.2.8, would be revised as follows:** 

Chevron is working closely with the City, the County, and affected industries to 
develop amendments to the RISO responsive to the recommendations made by 
the CSB in its April 17, 2013 Interim Investigation Report concerning the August 
6, 2012 fire.  While still pending under development, the proposed amendments 
to the RISO currently being considered would require the reporting of process 
safety indicators to CCHS, incorporation of inherently safer systems analysis into 
the Facility's Management of Change procedures, completion of layers of 
protection analysis or equivalent studies be conducted to evaluate the 
effectiveness of existing safeguards and safeguards recommended in process 
hazard analyses safeguard effectiveness, and implementation of a more robust 
ISSA program, and funding of additional refinery safety experts to support the 
County. 

On page 4.13-58, Section 4.13.2.4.3.2.3, would be revised as follows:** 

4.13.2.4.3.2.3 City/County Evaluation 

The City and County are conducting has hired a third party to conduct a safety 
evaluation of the Facility, focused on the management practices and safety 
culture at the Facility. This evaluation is anticipated to be complete by the end of 
the second quarter of 2014, and the Facility would work with the County to 
implement appropriate recommendations from the evaluation. 

On page 4.13-61, Table 4.13-2 would be revised as follows:** 

TABLE 4.13-2 FACILITY HAZARDOUS WASTE GENERATION DURING THE BASELINE 

PERIOD FOR UNITS IMPACTED BY THE MODERNIZATION PROJECT 
 

On page 4.13-64, Section 4.13.3.2, would be revised as follows:** 

In addition, the impact assessment considers a Modernization Project Design 
Feature that would inherently improve Facility safety and reduce hazard-related 
risks. The City retained an expert to conduct a reliability analysis for the Project, 
including identification of damage mechanisms that may be implicated by the 
Modernization Project and an evaluation of their potential consequences under 
post-Project operating conditions, including higher sulfur content in the crude oil 
blends and gas oils processed at the Facility. The reliability analysis technical 
report is discussed further in Section 4.13.4.2.2.1 and the full report is included 
as Appendix 4.13-REL. Based on the recommendations made in the reliability 
analysis report, as well as corrective actions being undertaken as a result of 
Chevron’s investigation into the August 6, 2012 fire and in response to various 
agencies’ recommendations, which are being monitored as part of the probation 
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terms, Chevron developed a Modernization Project Reliability Program to be 
implemented as a Project Design Feature to reduce potential increases in hazard-
related risks. The Facility’s Modernization Project Reliability Program is discussed 
further in Section 4.13.4.2.2.1, below and is included as Appendix 4.13-PROG. 

On page 4.13-75, Section 4.13.4.1.1.2 (footnote), would be revised as 
follows:** 

15 The current versions of RMPs are available at the City of Richmond library, with 
the exception of the off-site consequence analysis sections, which are extracted due to 
the potential for security risks. Off-site consequences analysis section may be viewed 
upon appointment at the Contra Costa Hazardous Materials Programs Office in Martinez. 

On page 4.13-78, the following text would be revised as follows:  
Mitigation Measure 4.13-4a: Chevron will implement its Modernization 
Project Reliability Program (Appendix 4.13-PROG) including updating the 
detailed PHAs prepared for the 2008 Project for all new and modified 
Modernization Project components, which shall include ISSAs, damage 
mechanism reviews, and evaluation of the consequences thereof resulting 
from the Project, and LOPA, as part of these PHAs, prior to recommencement 
of construction of the Modernization Project, and again post-construction but 
before startup of Project operations for any changes that arise during 
construction that may affect the earlier PHAs, ISSAs, and LOPAs. Chevron will 
notify CCHS and the City of the availability of these PHAs, and make these 
PHAs available for review by CCHS and the City. The PHAs (initial and 
updates/revalidations), ISSAs, damage mechanisms reviews, and LOPAs shall 
be consistent with (proposed) amendments to the RISO. Chevron shall 
conduct the LOPAs and submit written LOPA reports, prepared in accordance 
with industry best practices (such as those issued by the Center for Chemical 
Process Safety) to CCHS and the City for review prior to construction (and 
post-construction, for those LOPAs warranting changes based on changes 
that arise during construction). CCHS will work with the City in implementing 
these and other Public Safety mitigation measures. 

On page 4.13-78 and 4.13-79, the following text would be revised as follows:  
Mitigation Measure 4.13-4b: Chevron will submit for review byto CCHS a 
revised RMP and Safety Plan for the modified and new equipment at the 
Facility, and shall cause a revised RMP and Safety Plan to be submitted by the 
operator of the new hydrogen plant, including the new hydrogen plant,  in 
accordance with the timing and other requirements established in the 
applicable regulations. The revised RMPs and Safety Plans shall be submitted 
by the earlier of: 1) prior to operations; and 2) timing requirements under 
applicable regulations. The revised RMPs and Safety Plans shall reflect 
integration of ISSA, including consideration of damage mechanisms and 
evaluation of the consequences thereof resulting from the changes, as well 
as the LOPAs, conducted as a part of PHAs (initial and PHA 
updates/revalidations), consistent with (proposed) amendments to the RISO. 
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The RMPs must include all required components, including but not limited to 
a revised “off-site consequence” analysis of worst case and alternate 
scenarios (EPA, 2009), a revised accident prevention and training program, 
pre-startup safety reviews and prescribe training and safety requirements for 
contractors conducting hot work and other designated types of activities. The 
RMPs must cover accident risks that have been identified in the Project-
related PHAs, including inherently safer systems analyses conducted as a part 
of Project-related PHAs and management of change procedures. Chevron will 
report to the City acceptance of these plans by the CCHS prior to start-up of 
Modernization Project operations. 

On page 4.13-79, Mitigation Measure 4.13-4c, would be revised as follows:** 

Mitigation Measure 4.13-4c: Chevron will submit, or cause to be submitted, 
an amended hazardous materials business plan to CCHSHMP via the 
California Environmental Reporting System (CERS) consistent with the timing 
requirements of the applicable regulations. Chevron shall cause to be 
submitted by the operator of the hydrogen plant an amended hazardous 
materials business plan to CCHSHMP.  The amendments will reflect the 
modified and new equipment at the Facility, including the hydrogen plant. 
Chevron will provide written confirmation to the City of CCHSHMP’s 
acceptance of the amended plans. 

On pages 4.13-79, Mitigation Measure 4.13-4d, would be revised as follows:** 

Mitigation Measure 4.13-4d: Chevron will revise submit, or cause to be 
submitted, to the appropriate regulatory oversight agencies revised the 
Facility's SPCC Plans and Facility ERPs consistent with the timing 
requirements of the applicable regulations, and shall cause the SPCC and 
ERPs for the hydrogen plant to be updated as well. Plan revisions must 
address the modified and new equipment at the Facility including the 
hydrogen plant. Chevron shall make the plans available for review upon 
request by CCHSHMP and EPA.Chevron will provide written confirmation to 
the City of the acceptance of these plans by the oversight agencies. 

On page 4.13-82, Mitigation Measure 4.13-4f, is added:  

Mitigation Measure 4.13-4f: Chevron shall ensure, through its contractual 
arrangements with Praxair, that Praxair will comply with all mitigation 
measures in this EIR as they pertain to the new hydrogen plant, and shall 
require Praxair to cooperate with Chevron as needed to ensure the mitigation 
measures with regard to the hydrogen plant are effectively implemented. 
Prior to construction of the new hydrogen plant, Chevron shall provide to the 
City and County documentation reflecting that these requirements are 
included in contractual agreements between Chevron and Praxair. 
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On page 4.13-88, Section 4.13.4.2, would be revised as follows:** 

An impact from an explosion or fire would be considered significant if the 
significance thresholds for blast and thermal impacts, as defined by the RMP 
Guidelines as a level of concern, would be exceeded (EPA, 2009). For toxic 
chemicals, an impact would be significant if the off-site concentration, or "toxic 
endpoint," from an accidental release would exceed the concentrations outlined 
in the CalARP regulations (OES, 2004). 

On page 4.13-93, Section 4.13.4.2.2, would be revised as follows:** 

While potential exposures to hazardous substances can occur during deviations 
from routine operations such as shutdowns or maintenance work; these types of 
accidental exposures, if they occur, are often typically localized to on-site 
employees. However, accidental releases can also occur during routine 
operations if damage or degradation of equipment occurs that results in a loss of 
equipment function or a pressure boundary release to the atmosphere (e.g., 
breach of a pipe or equipment wall). 

On page 4.13-102, the following text would be revised as follows:  

Mitigation Measure 4.13-7a: Chevron shall implement the Modernization 
Project Reliability Program for all units and processes affected by the 
Modernization Project, including written reports specified in the 
Modernization Project Reliability Program. An initial Reliability Program report 
shall be submitted to the City and County prior to Project construction, and 
Aannual reports shall be submitted thereafter, including a report prior to 
commencement of Project operations. For the PHAs (initial and revalidations) 
specified in the Modernization Project Reliability Program, Chevron would 
complete the PHAs prior to commencement of Project construction, and 
again after construction but before startup of Project operations for any 
changes that may have arisen during construction that could affect the earlier 
PHAs. Chevron will thereafter update and revalidate PHAs in accordance with 
the RISO but not less than once every 5 years. As indicated in Mitigation 
Measure 4.13-4a, the PHAs shall include LOPAs, and written LOPA reports 
must be submitted to the County prior to construction for review, and 
Chevron shall submit a copy to the City simultaneously. To the extent that 
any post-construction PHA revalidations are warranted, Chevron shall submit 
LOPA reports for the post-construction PHA revalidations to the County for 
review prior to the startup of Project operations, and Chevron shall submit a 
copy to the City simultaneously. 

On page 4.13-103, the following text would be revised as follows:  

Mitigation Measure 4.13-7d: Chevron will fund the costs of a qualified third-
party experts to assist CCHS and the City in the review of PHAs, ISSAs, and 
LOPAs completed for the Modernization Project pre- and post-construction, 
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and will cooperate in providing access to Chevron documentation and 
facilities, as needed, for the third-party expert, and CCHS, and the City to 
complete these reviews. At such time as the RISO is amended, and to the 
extent this amendment requires Chevron to fund a new, full-time chemical 
process safety inspector to do inspections at the Facility, Chevron shall 
provide to CCHS and/or the City the level of funding required to hire a new, 
full-time chemical process safety inspector for the Facility, and thereafter 
shall no longer be required to fund a separate third-party expert for post-
construction reviews of PHAs, ISSAs, and LOPAs or other inspections. 

On page 4.13-104, the following text would be added as follows:  

Mitigation Measure 4.13-7h: Chevron will fund the costs of a third-party 
expert to assist the County and the City with the review of the Reliability 
Program reports and other submittals required by the Reliability Program and 
related mitigation measures, as needed. The third-party expert will be 
selected and retained by the County or the City within the County’s or City’s 
discretion. This funding obligation survives any amendment of the RISO that 
may require funding of an inspector for the Facility. 

Mitigation Measure 4.13-7i: Chevron shall adhere to the total acid number 
(TAN) limits of 0.3 mg milligrams potassium hydroxide per gram (KOH/g) for 
crude, 1.5 mg KOH/g for sidecuts produced from the crude unit, and 1.0 for 
gas oils and blends processed through the fluid catalytic cracker, fluid 
catalytic cracker feed hydrotreater, hydrotreater, heavy neutral hydrocracker, 
and light neutral hydrocracker. If Chevron intends to process a feedstock for 
a short-term basis (i.e., up to 6 months) that exceeds these TAN limits, it 
must complete its Management of Change (MOC) process for the proposed 
deviation, and shall take into account damage mechanism reviews as 
specified in Mitigation Measure 7.13-7c that have been prepared for the 
identified units. If Chevron intends to process a feedstock for a longer-term 
basis (i.e., more than 6 months) that exceeds these TAN limits, it must 
complete its MOC process for the proposed deviation and this MOC must 
include a damage mechanism review as specified in Mitigation Measure 7.13-
7c. Chevron shall designate a Facility Area Business Unit Manager with final 
decision-making authority to approve any TAN deviation from the TAN limits. 
Chevron shall notify the City and County of any TAN deviation and provide to 
the City and County details regarding the results of its MOC for any TAN 
deviations in its annual Reliability Program reports. 
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Mitigation Measure 4.13-7j: Chevron shall include in its annual Reliability 
Program reports the annual average sulfur content of feedstocks, including 
separate annual averages for crude oils/blends and gas oils/blends, 
processed at the Facility for each year since and including 2008. 

On page 4.13-110, Section 4.13.4.2.3.3, would be revised as follows:** 

Praxair would also serve as Chevron's contracted operator of the new hydrogen 
plant; Praxair would be required to prepare an RMP and Safety Plan for the new 
hydrogen plant, while Chevron would be required to update its RMP and Safety 
Plan for the remainder of the Modernization Project changes if required by as per 
CalARP and RISO requirements discussed in Section 4.13.2.3, above. The RMP 
requires that potential hazards from the Modernization Project be analyzed in 
detail and that potential impacts of accidents must be minimized through design 
changes and other measures defined in the RMP process. The RMP also requires 
that an inspection and maintenance program be implemented to assure that the 
related pipelines, including those related to hydrogen transport, are safe for 
their duty. 

On page 4.13-112, Section 4.13.4.2.3.3.2, would be revised as follows:** 

4.13.4.2.3.3.2 Impacts from Increased Flammable Hydrocarbons and Hydrogen 

For flammable hydrocarbons and hydrogen, the distance to the level of concern 
is based on heat or a lower flammability limit rather than a toxic level. Even 
using the extremely conservative assumption that all 40,000 pounds of the 
flammable substances in the new hydrogen plant would be released and burned, 
the toxic overpressure endpoint distance is 0.4 mile (0.6 km) from the new 
hydrogen plant, as shown in Appendix 4.13-OCA; this radius of exposure falls 
completely within the Project site boundary. Consequently, the impact from such 
an event would be less than significant. 

On page 4.13-124, the following text would be revised as follows:  

Mitigation Measure 4.13-11b: Ensure Facility personnel and contractors are 
trained on the revised emergency procedures, including to ensure all non-
essential personnel stay outside of hazardous areas during an emergency. 
Maintain records on initial training and annual refreshers that can be 
provided to the City or County upon request. 

On page 4.13-130, the following text would be revised as follows:  

Mitigation Measure 4.13-13b: Chevron will fund the costs of a qualified 
expert in refinery safety, to be selected and retained by the County and/or 
the City within the County’s and/or City’s discretion, to review the ISSAs, 
PHAs, LOPAs, and other safety documentation associated with events 
triggering such ISSAs, PHAs, or LOPAs. Chevron will also cooperate in 
providing access to Chevron documentation and facilities, as needed, for the 
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expert, and the County, and the City review. At such time as the RISO is 
amended, and to the extent this amendment requires Chevron to fund a new, 
full-time chemical process safety inspector to do inspections at the Facility, 
Chevron shall provide to CCHS and the City the level of funding required to 
hire a new, full-time chemical process safety inspector for the Facility, and 
thereafter shall no longer be required to fund a separate third-party expert 
for reviews of PHAs, ISSAs, LOPAs, or other inspections. 

On page 4.13-133, the following text would be revised as follows:  

Mitigation Measure 4.13-13c: Chevron will complete the tri-annual safety 
audits required by RISO. In addition, upon request by the County and/or City, 
Chevron shall fund the costs of a qualified third-party expert in refinery 
safety to perform a safety or compliance audit that would be provided to the 
County and/or City for review. 

Mitigation Measure 4.13-13d: Chevron will report to the City quarterly, and 
shall provide a copy of this report to the County, after Project approval on 
the status of the corrective actions taken to implement agency 
recommendations to Chevron resulting from the August 6, 2012 fire, as well 
as any corrective actions taken by Chevron as a result of its own 
investigation. To the extent that Chevron elects not to implement a 
recommendation made by an agency, Chevron shall include in these 
quarterly reports a detailed explanation of its rationale for doing so. 

Mitigation Measure 4.13-13f: Chevron shall designate a Facility Area Business 
Unit Manager as the management level position bearing responsibility for any 
and all decisions to not implement a recommendation made during an 
inspection or turnaround. Chevron shall also designate a Facility Area 
Business Unit Manager as the management level position bearing 
responsibility for the establishment of the parameters in the Integrity 
Operating Window program, as well as for any decisions to override, bypass, 
or otherwise disregard an alert or flag that arises through the Integrity 
Operating Window program. The annual Reliability Program reports shall 
include clear identification of the individuals acting as Area Business Unit 
Managers to whom these accountabilities have been assigned. If the 
management position bearing any of these responsibilities changes within 
Chevron from the Area Business Unit Manager to another management-level 
job title, Chevron shall notify the City and include an update to this effect in 
its Reliability Program annual report. 

On page 4.13-133, the following text would be added as follows:  

Mitigation Measure 4.13-13g: Prior to the issuance of building and fire 
permits for the Project, Chevron shall provide to the City documentation 
demonstrating that it has completed implementation of (to Cal/OSHA's 
satisfaction) or otherwise discharged (through administrative appeal) all 
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corrective or abatement actions resulting from Cal/OSHAs investigation 
following the August 2012 fire, and from Cal/OSHAs temporary leak seal 
investigation. 

On page 4.13-139, the following reference would be added:** 

Tiernan, Heather. 2014. Contra Costa County Sheriff’s Office, Division of 
Emergency Services. Email communication with ENVIRON International 
Corporation.  May 8. 

Page 4.16-18, the following text would be revised as follows: 

(D)  Potential of the Project to substantially increase hazards due to a design 
feature (e.g., sharp curves or dangerous intersections) or incompatible uses 
(e.g., farm equipment) 

The Modernization Project would not involve redesign or reconfiguration of 
roadways. Measures that are needed to mitigate traffic volume impacts would 
eliminate any increase in hazard due to added trucks and worker automobiles 
accessing the Facility. There would be no incompatible uses, nor would there be 
roadway design changes. Therefore the Project would have no impact on road 
hazards. See Impact 4.16-12 below regarding safety at rail crossings. 

Page 4.16-31, the following text would added as follows: 

Impact 4.16-11: Modernization Project construction plus other projects plus 
major turnaround conditions generated increases in traffic volumes would 
add new trips to the intersections at Richmond Parkway and Pittsburg 
Avenue and Richmond Parkway and Parr Boulevard. These intersections 
currently operate at LOS A and C or better. While not expected, it is possible 
that the addition of new trips could result in a significant adverse impact to 
AM and PM peak hour traffic operations at these intersections. This impact, 
if any, would be reduced to a less-than-significant level after mitigation. (LTS 
after Mitigation) 

Mitigation Measure 4.16-11: These intersections are maintained by the 
County, and thus the City has no independent jurisdiction to enforce any 
requirement to mitigate impacts at these intersections. However the City and 
Chevron shall coordinate with the Contra Costa County Department of Public 
Works to implement the following mitigation measure at the intersections of 
Richmond Parkway and Pittsburg Avenue and Richmond Parkway and Parr 
Boulevard: 

11a: Collect traffic data at the Richmond Parkway/Pittsburg Avenue and 
Richmond Parkway/Parr Boulevard intersections two weeks after start of 
construction during the AM and PM peak commute periods (6:00 to 9:00 a.m. 
and 4:00 to 6:00 p.m.). If traffic data indicate that either or both 
intersections operate below the established standard (i.e., LOS E or LOS F), 
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Chevron shall work with the director of the City of Richmond Public Works 
Department (or the director’s designated representative) in coordination with 
the Contra Costa County Public Works Department to implement one or more 
of the of the following during the construction period: 

1. Provide modified traffic control during the peak AM and/or PM peak 
commute periods. The modified traffic control shall be accomplished by 
one or more of the following methods: 

a. Posting a technician at the intersection to manually operate signal 
controls (using the police key feature of standard traffic signal 
controllers)  

b. Programming an alternate signal timing plan that would be in 
operation during the peak commute periods 

c. Posting traffic control officers to manually control traffic movements 
during peak commute periods  

2. Using cones and/or flaggers, temporarily reconfigure the lane 
assignments at the intersection during peak AM and/or PM peak 
commute periods. Chevron shall pay the full cost of this measure, 
including costs of law enforcement personnel to provide the traffic 
control under above-cited methods 1(a) or 1(c). 

Page 4.16-32, the following text would be added as follows: 

4.16.4.3 Safety Hazards 

Impact 4.16-12: The Modernization Project could increase the potential for 
traffic and emergency response hazard from non-compliant signage at the 
Richmond Lane railroad crossing. This impact would be reduced to a less-
than-significant level after mitigation. (LTS after Mitigation)  

The BNSF Railway (BNSF) Richmond yard is located immediately east of the 
Project site. There is one spur crossing entering the Facility from the BNSF yard. 
The crossing is identified as Richmond Lane. CPUC No. 132-0.15-C, CC-1050, 
Federal DOT No. 768293E. The BNSF Richmond yard is located immediately east 
of the Facility.  

During past inspections, California Public Utilities Commission’s Rail Crossings 
Engineering Section staff noted the above- referenced highway-rail at-grade 
crossings did not have the required Emergency Notification Information. 
Additionally, the Commission requires that all construction located near the rail 
track comply with the Commission’s General Orders.  

Mitigation Measure 4.16-12: Chevron shall post the correct emergency 
information at the Richmond Lane rail spur crossing in accordance with 
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GO 75-D and evidence of compliance shall be provided to the City prior to 
issuance of any building or grading permits.  

All construction located near the rail track within the Project site shall 
comply with the Public Utilities Commission’s General Orders (GO). 
Details on the Commission’s General Orders are located here: 
http://www.cpuc.ca.gov/crossings. These General Orders consist of:  

 GO 26-D: Clearances on railroads and street railroads as to side and 
overhead structures, parallel tracks and crossings 

 GO 72-B: Construction and Maintenance - Standard types of pavement 
construction at railroad grade crossings 

 GO 75-D: Warning Devices for at-grade railroad crossings 

 GO 88-B: Alterations of railroad crossings  

 GO 118: Construction, reconstruction and maintenance of walkways 
and control, of vegetation adjacent to railroad tracks. 

Pages 6-19 through 6-20 of the Draft EIR are revised as follows:** 

6.5 ALTERNATIVES TO THE MODERNIZATION PROJECT 

The following potentially feasible alternatives are evaluated in this EIR:  

 No Project alternative: 89% Utilization 
 No Project alternative: 93% Utilization 
 No Project alternative: 100% Utilization 
 Hydrogen Cap alternative 
 Reduced Sulfur Processing alternative 
 Renewable Energy alternative 
 API Gravity 35.3 Cap alternative 
 API Gravity 29.2 Cap alternative 
 Carbon Intensity Cap alternative 
 Reduced Sulfur Processing/No Increase in Refinery GHG Emissions Alternative 
 Reduced Sulfur Processing/No Increase in Refinery GHG Emissions 

Alternative/No FCC FHT Expansion Alternative  

Each alternative has a description and a summary of impacts, as set forth in 
Sections 6.5.1 through 6.5.102, below.  

As described in Chapter 3, Project Description, this EIR evaluates Modernization 
Project impacts under two post-Project Facility utilization scenarios: the 93% 
Utilization Scenario and the 100% Utilization Scenario. Unless otherwise noted, 
this Section 6.5 compares the impacts of each Project alternative against the 
Modernization Project’s 93% Utilization Scenario, and conservatively assumes 
100% utilization of the proposed Hydrogen Replacement Plant under Project 
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conditions. The Modernization Project’s 93% Utilization Scenario represents the 
upper bound of the average annual utilization rate for refineries in the Western 
United States. The 93% Utilization Scenario is conservative because it represents 
a material increase from the Facility’s 88.6% utilization that occurred during the 
2008-2010 Baseline period and other recent years. As explained in Chapter 4, 
Environmental Setting, Impacts, and Mitigation Measures, however, to the extent 
the Project’s direct, indirect, and cumulative impacts under the 100% Utilization 
Scenario are more significant than corresponding impacts under the 93% 
Utilization Scenario, all such impacts would nevertheless be mitigated to less-
than-significant levels. 

To compare the relative emissions as between the Modernization Project and 
each alternative considered in this Chapter 6, it is further assumed that the 
Project (but not necessarily the alternative being considered) would process a 
“project crude blend” with a higher sulfur content than average crude oil blend 
processed at the Facility during the 2008-2010 Baseline period (2.5% sulfur 
content versus the Baseline 1.58% sulfur content) and an API Gravity (31.6 
degrees) that is representative of the crude oil weight that the Facility anticipates 
using in the future, as discussed further in Appendix 4.3-URM (the project crude 
blend).1 The fractional characteristics and sulfur content of the project crude 
blend are summarized in Table 6-1. 

For purposes of this Section 6.5, it is also assumed that the Facility would 
operate in compliance with a number of confirmed regulatory changes that will 
go into effect before 2016 and thereby reduce Facility emissions, including: 

 Changes to legal air pollution limitations based on adopted rules with known 
compliance deadlines requiring reductions in particulate matter and NOx 
emissions from transportation sources, including rail, shipping and trucks. 

 Updates by BAAQMD engineering staff to emission estimation factors for 
various Facility equipment and processing units, consistent with BAAQMD 
Emission Inventory management practices. 

 Scheduled, funded and authorized changes in equipment between the end of 
the Baseline period (2010) and the commencement of Project operation 
(2016). 
 

With the exception of the three “No Project” alternative variants and the Reduced 
Sulfur Processing/No Increase In Refinery GHG Emissions/No FCC FHT Expansion 

                                               
1 For some alternatives (i.e., the “No Project” Alternative, the API Gravity 35.2 Cap 

Alternative, the API Gravity 29.2 Cap Alternative, and the Carbon Intensity Cap 
Alternative), it is assumed that the Facility would process a crude blend with fractional 
characteristics that are different than the project crude blend. Thus, under some 
alternatives, it is assumed that the Facility would process a crude blend that is different 
than the crude blend that would be processed under Project conditions, as explained 
below. 
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Alternative, for purposes of this alternatives analysis, it is assumed that all 
Modernization Project alternatives would construct all of the Modernization 
Project’s proposed improvements, including the Hydrogen Plant Replacement.  
This alternatives analysis also considers the impacts of each alternative with and 
without implementation of the Project's proposed Reliability Program described 
in Section 4.13, Public Safety. Likewise, this alternatives analysis considers the 
impacts of each alternative with and without implementation of the Project's 
commitment to achieve no net increase of greenhouse gas emissions, cap 
emissions, and health risks associated with toxic air contaminant (TAC) 
emissions. 

A comparison of the impacts of each alternative relative to the Modernization 
Project (93% Utilization Scenario) is summarized in Table 6-2.  

Page 6-20 before Section 6.5.1, is revised as follows:** 

A comparison of the impacts of each alternative relative to the Modernization 
Project (93% Utilization Scenario) is summarized in Table 6-2 and Table 6-2b. 

Pages 6-22 through 6-23, Table 6-2, of the Draft EIR are revised on the 
following pages:* 

Pages 6-24 and 6-25 are revised to include Table 6-2b, as shown on the 
following pages: 

Page 6-66 of the Draft EIR is revised to add to Chapter 6 the following two 
new sections, Section 6.5.11 and Section 6.5.12:** 

6.5.11 Reduced Sulfur Processing/No Increase in Refinery Greenhouse Gas 
Emissions Alternative 

Section 6.5.5 of the Draft EIR evaluated a Reduced Sulfur Processing Alternative 
that would limit Chevron to only half of the sulfur treatment expansion capacity 
included in the Modernization Project (750 long tons per day instead of the 
requested 900 long tons per day, or 150 long tons per day over the existing 600 
long tons per day of sulfur removal capacity). Section 6.5.6 of the Draft EIR also 
evaluated a Hydrogen Cap Alternative that would limit the hydrogen production 
of the Hydrogen Plant to 197 million square cubic feet of hydrogen per day 
(MMSCFD), or approximately 19% less than proposed in the Modernization 
Project. 

In response to comments, the Final EIR includes a new Alternative that is 
combines the Reduced Sulfur Processing Alternative with a modified form of a 
Hydrogen Cap Alternative which focuses on total Refinery greenhouse gas 
emissions (inclusive of Refinery-related transportation greenhouse gas 
emissions), instead of the Hydrogen Plant's production. Under this Alternative, 
the Facility: 
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TABLE 6-2 SUMMARY OF COMPARISON OF ALTERNATIVES IMPACTS    

Impact 
Category 

Summary  
of Project 
Impacts 

Summary of Project Alternative Impacts Compared to Modernization Project (93% Utilization Scenario)   

No Project: 
89% 

Utilization 

No Project: 
93% 

Utilization

No Project: 
100% 

Utilization

Hydrogen 
Cap 

Alternative 

Reduced 
Sulfur 

Processing

Renewable 
Energy 

Alternative 

API Gravity 
35.3 Cap 

Alternative 

API Gravity 
29.2 Cap 

Alternative 

Carbon 
Intensity 

Cap 

Alternative

Reduced 
Sulfur 

Processing/
No Increase 
in Refinery 

GHG 
Emissions 
Alternative 

Reduced 
Sulfur 

Processing/
No Increase 
in Refinery 

GHG 
EMissions 
Alternative 

Aesthetics 
Less than 
Significant 

Less than 
Project 

Less than 
Project 

Less than 
Project 

Same as 
Project 

Same as 
Project 

Greater  
than  

Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Agricultural 
Resources 

No Impact 
Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Air Quality 

Less than 
Significant 
after 
Mitigation 

Same as 
Project 

Greater 
than 

Project 

Greater 
than 

Project 

Greater  
than or 
Same as 
Project 

Greater 
than or 
Same as 
Project 

Greater 
than 

Project 

Greater  
than or 
Same as 
Project 

Greater  
than or 
Same as 
Project 

Greater 
than or 
Same as
Project 

Less than 
Project 

Less than 
Project 

Biological 
Resources 

Less than 
Significant 
after 
mitigation 

Less than 
Project 

Less than 
Project 

Less than 
Project 

Same as 
Project 

Same as 
Project 

Greater  
than  

Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
project 

Same as 
Project 

Cultural 
Resources 

Less than 
Significant 
after 
Mitigation 

Less than 
Project 

Less than 
Project 

Less than 
Project 

Same as 
Project 

Same as 
Project 

Greater  
than  

Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Energy 
Less than 
Significant 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Geology, 
Soils, and 
Seismicity 

Less than 
Significant 
after 
Mitigation 

Less than 
Project 

Less than 
Project 

Less than 
Project 

Same as 
Project 

Same as 
Project 

Greater  
than  

Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Greenhouse 
Gas 
Emissions 

Less than 
Significant 
after 
Mitigation 

Same as 
Project 

Greater 
than 

Project 

Greater 
than 

Project 

Greater  
than or 
Same as 
Project 

Greater 
than or 
same as 
Project 

Same as or 
Less than 

Project 

Greater  
than or 
Same as 
Project 

Greater  
than or 
Same as 
Project 

Greater 
than or 
Same as
Project 

Less than 
Project 

Less than 
Project 
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TABLE 6-2 SUMMARY OF COMPARISON OF ALTERNATIVES IMPACTS    

Impact 
Category 

Summary  
of Project 
Impacts 

Summary of Project Alternative Impacts Compared to Modernization Project (93% Utilization Scenario)   

No Project: 
89% 

Utilization 

No Project: 
93% 

Utilization

No Project: 
100% 

Utilization

Hydrogen 
Cap 

Alternative 

Reduced 
Sulfur 

Processing

Renewable 
Energy 

Alternative 

API Gravity 
35.3 Cap 

Alternative 

API Gravity 
29.2 Cap 

Alternative 

Carbon 
Intensity 

Cap 

Alternative

Reduced 
Sulfur 

Processing/
No Increase 
in Refinery 

GHG 
Emissions 
Alternative 

Reduced 
Sulfur 

Processing/
No Increase 
in Refinery 

GHG 
EMissions 
Alternative 

Hydrology 
and Water 
Quality 

Less than 
Significant 

Same as 
Project 

Greater 
than 

Project 

Greater 
than 

Project 

Less than 
Project 

Same as 
Project 

Greater 
than  

Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Land Use, 
Plans, and 
Policies 

Less than 
Significant 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Noise 

Less than 
Significant 
after 
Mitigation 

Less than 
Project 

Less than 
Project 

Less than 
Project 

Same as 
Project 

Same as 
Project 

Greater  
than  

Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Population, 
Employment 
& Housing 

Less than 
Significant 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Public Safety 

Less than 
Significant 
after 
Mitigation 

Greater 
than 

Project 

Greater 
than 

Project 

Greater 
than 

Project 

Greater 
than 

Project 

Greater 
than 

Project 

Greater 
than 

Project 

Greater 
than Project

Greater 
than 

Project 

Greater 
than 

Project 

Same as 
Project 

Same as 
Project 

Parks & 
Recreation 

Less than 
Significant 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Public 
Services 

Less than 
Significant 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Transportati
on 
 

Less than 
Significant 
after 
Mitigation 

Less than 
Project 

Less than 
Project 

Less than 
Project 

Same as 
Project 

Less than 
Project 

Greater  
than  

Project 

Less than 
Project 

Greater  
than  

Project 

Less than 
Project 

Less than 
Project 

Less than 
Project 
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TABLE 6-2 SUMMARY OF COMPARISON OF ALTERNATIVES IMPACTS    

Impact 
Category 

Summary  
of Project 
Impacts 

Summary of Project Alternative Impacts Compared to Modernization Project (93% Utilization Scenario)   

No Project: 
89% 

Utilization 

No Project: 
93% 

Utilization

No Project: 
100% 

Utilization

Hydrogen 
Cap 

Alternative 

Reduced 
Sulfur 

Processing

Renewable 
Energy 

Alternative 

API Gravity 
35.3 Cap 

Alternative 

API Gravity 
29.2 Cap 

Alternative 

Carbon 
Intensity 

Cap 

Alternative

Reduced 
Sulfur 

Processing/
No Increase 
in Refinery 

GHG 
Emissions 
Alternative 

Reduced 
Sulfur 

Processing/
No Increase 
in Refinery 

GHG 
EMissions 
Alternative 

Utilities  
and Service 
Systems 

Less than 
Significant 

Less than 
Project 

Greater 
than 

Project 

Greater 
than 

Project 

Less than 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Note: This table assumes that the Project's no net increase commitment and Reliability Program are not implemented for each alternative
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TABLE 6-2B SUMMARY OF COMPARISON OF ALTERNATIVES IMPACTS – ASSUMING IMPLEMENTATION OF RELIABILITY AND NO NET INCREASE COMMITMENT 

Impact 
Category 

Summary 
of Project 
Impacts 

Summary of Project Alternative Impacts Compared to Modernization Project  
(93% Utilization Scenario) 

Reduced 
Sulfur 

Processing/
No Increase 
in Refinery 
Greenhouse

Gas 
Emissions 
Alternative 

Reduced 
Sulfur 

Processing/ 
No Increase 
in Refinery 
Greenhouse 

Gas 
Emissions/ 
No FCC FHT 
Expansion 
Alternative 

No  
Project: 

89% 

Utilization 

No  
Project:  

93% 

Utilization 

No  
Project: 
100% 

Utilization 

Hydrogen 
Cap 

Alternative 

Reduced 
Sulfur 

Processing

Renewable 
Energy 

Alternative 

API  
Gravity 

35.3 Cap 

Alternative

API  
Gravity 

29.2 Cap 

Alternative

Carbon 
Intensity 

Cap 

Alternative

Aesthetics 
Less than 
Significant 

Less than 
Project 

Less than 
Project 

Less than 
Project 

Same as 
Project 

Same as 
Project 

Greater  
than  

Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Agricultural 
Resources 

No Impact 
Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Air Quality 

Less than 
Significant 
after 
Mitigation 

Same as 
Project 

Greater 
than 

Project 

Greater 
than 

Project 

 Same as
Project 

Same as 
Project 

Same as 
Project 

 Same as
Project 

 Same as
Project 

 Same as
Project 

Less than 
Project 

Less than 
Project 

Biological 
Resources 

Less than 
Significant 
after 
mitigation 

Less than 
Project 

Less than 
Project 

Less than 
Project 

Same as 
Project 

Same as 
Project 

Greater  
than  

Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Cultural 
Resources 

Less than 
Significant 
after 
Mitigation 

Less than 
Project 

Less than 
Project 

Less than 
Project 

Same as 
Project 

Same as 
Project 

Greater  
than  

Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Energy 
Less than 
Significant 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Geology, 
Soils, and 
Seismicity 

Less than 
Significant 
after 
Mitigation 

Less than 
Project 

Less than 
Project 

Less than 
Project 

Same as 
Project 

Same as 
Project 

Greater  
than  

Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 
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TABLE 6-2B SUMMARY OF COMPARISON OF ALTERNATIVES IMPACTS – ASSUMING IMPLEMENTATION OF RELIABILITY AND NO NET INCREASE COMMITMENT 

Impact 
Category 

Summary 
of Project 
Impacts 

Summary of Project Alternative Impacts Compared to Modernization Project  
(93% Utilization Scenario) 

Reduced 
Sulfur 

Processing/
No Increase 
in Refinery 
Greenhouse

Gas 
Emissions 
Alternative 

Reduced 
Sulfur 

Processing/ 
No Increase 
in Refinery 
Greenhouse 

Gas 
Emissions/ 
No FCC FHT 
Expansion 
Alternative 

No  
Project: 

89% 

Utilization 

No  
Project:  

93% 

Utilization 

No  
Project: 
100% 

Utilization 

Hydrogen 
Cap 

Alternative 

Reduced 
Sulfur 

Processing

Renewable 
Energy 

Alternative 

API  
Gravity 

35.3 Cap 

Alternative

API  
Gravity 

29.2 Cap 

Alternative

Carbon 
Intensity 

Cap 

Alternative

Greenhouse 
Gas 
Emissions 

Less than 
Significant 
after 
Mitigation 

Same as 
Project 

Greater 
than 

Project 

Greater 
than 

Project 

 Same as 
Project 

Same as 
Project 

Same as or 
Less than 

Project 

Same as 
Project 

Same as
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Hydrology 
and Water 
Quality 

Less than 
Significant 

Same as 
Project 

Greater 
than 

Project 

Greater 
than 

Project 

Less than 
Project 

Same as 
Project 

Greater 
than  

Project 

Same as 
Project 

Same as
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Land Use, 
Plans, and 
Policies 

Less than 
Significant 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Noise 

Less than 
Significant 
after 
Mitigation 

Less than 
Project 

Less than 
Project 

Less than 
Project 

Same as 
Project 

Same as 
Project 

Greater  
than  

Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Population, 
Employment  
& Housing 

Less than 
Significant 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Public Safety 

Less than 
Significant 
after 
Mitigation 

Greater 
than 

Project 

Greater 
than 

Project 

Greater 
than 

Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Parks & 
Recreation 

Less than 
Significant 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Public 
Services 

Less than 
Significant 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 
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TABLE 6-2B SUMMARY OF COMPARISON OF ALTERNATIVES IMPACTS – ASSUMING IMPLEMENTATION OF RELIABILITY AND NO NET INCREASE COMMITMENT 

Impact 
Category 

Summary 
of Project 
Impacts 

Summary of Project Alternative Impacts Compared to Modernization Project  
(93% Utilization Scenario) 

Reduced 
Sulfur 

Processing/
No Increase 
in Refinery 
Greenhouse

Gas 
Emissions 
Alternative 

Reduced 
Sulfur 

Processing/ 
No Increase 
in Refinery 
Greenhouse 

Gas 
Emissions/ 
No FCC FHT 
Expansion 
Alternative 

No  
Project: 

89% 

Utilization 

No  
Project:  

93% 

Utilization 

No  
Project: 
100% 

Utilization 

Hydrogen 
Cap 

Alternative 

Reduced 
Sulfur 

Processing

Renewable 
Energy 

Alternative 

API  
Gravity 

35.3 Cap 

Alternative

API  
Gravity 

29.2 Cap 

Alternative

Carbon 
Intensity 

Cap 

Alternative

Trans-
portation 
 

Less than 
Significant 
after 
Mitigation 

Less than 
Project 

Less than 
Project 

Less than 
Project 

Same as 
Project 

Less than 
Project 

Greater  
than  

Project 

Less than 
Project 

Greater 
than  

Project 

Less than 
Project 

Less than 
Project 

Less than 
Project 

Utilities  
and Service 
Systems 

Less than 
Significant 

Less than 
Project 

Greater 
than 

Project 

Greater 
than 

Project 

Less than 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 

Same as 
Project 
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 Would limit sulfur removal to 750 long tons per day, which is 150 long tons 
higher than what is currently permitted, but only half of the 300 long tons 
capacity increase requested by Chevron and included in the Modernization 
Project. 

 Would limit greenhouse gas emissions from Refinery operations (including 
Refinery-related transportation greenhouse gas emissions) to Baseline levels 
of 4,602,947 metric tons (MT) per year, and thus allow no physical increase 
in greenhouse gas emissions from the Refinery over Baseline. Because the 
vast majority of greenhouse gas emission increases associated with the 
Modernization Project are from the increased production capacity of the 
Replacement Hydrogen Plant and increased utilization of the Facility, this 
Alternative would, under the operational scenarios considered in the Unit 
Rate Model included as Appendix AQ-URM in the Draft EIR and discussed 
further below, result in a Facility utilization (i.e., both crude unit and gas oil 
gateway unit) level for the Project Crude blend of approximately 84.7%. 

 The Modernization Project assumed that the Hydrogen Plant Replacement 
would operate at 100% utilization levels to accommodate a combination of 
Facility needs and the potential future export of hydrogen through a separate 
pipeline and related Hydrogen Export project proposed by Praxair. The 
Hydrogen Cap Alternative evaluated in the Draft EIR assumed that the 
Hydrogen Plant Replacement would be capped at a reduced level of 197 
MMSCFD, producing an unmitigated total of 4,949,268 MT of CO2e/year 
(greenhouse gas) relative to the unmitigated total of 5,328,526 MT of 
greenhouse gas for the Project under the 93% Utilization, Max Hydrogen 
production scenario. (Under No Net Increase, greenhouse gas emissions 
would be mitigated to Baseline levels for the Modernization Project and the 
Hydrogen Cap Alternative). Under this new Alternative, greenhouse gas 
emissions would be capped for the Refinery at the Baseline level of 
4,602,947 MT of greenhouse gas. Actual Hydrogen Plant Replacement 
production levels would vary based on operational conditions; for example, 
because other parts of the Facility, such as the Rheniformers, also produce 
hydrogen that is used to remove sulfur, actual Hydrogen Plant operations 
could increase to offset a reduction in hydrogen production if, for example, a 
Rheniformer was out of operation (e.g., for a maintenance turnaround). 
Capping Refinery greenhouse gas emissions rather than Hydrogen Plant 
Replacement operational levels is responsive to comments objecting to 
physical increase in greenhouse gas emissions from Refinery operations, 
notwithstanding the no net increase project objective and mitigation 
measures requiring compliance with no net increase through a mitigation 
program that includes a combination of internal Facility greenhouse gas 
reductions, community-based greenhouse gas emission reductions, and AB 
32 Cap and Trade allowances, greenhouse gas offset credits, and 
curtailment, as discussed in Section 4.8, Greenhouse Gases, of the Draft EIR 
and Master Response 1: Greenhouse Gases of this Final EIR. 
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 Under this Alternative, the separate, potential future Hydrogen Export project 
would still be required to mitigate to no net increase for any greenhouse gas 
emissions attributable to hydrogen export; however, a physical increase in 
greenhouse gas over Baseline would occur and would be reduced to no net 
increase through mitigation measures that include AB 32 Compliant Cap and 
Trade compliance instruments, and CAPCOA-approved greenhouse gas 
credits. For example, if the Chevron Refinery used 80% of the production 
from the Hydrogen Plant Replacement, the physical greenhouse gas 
emissions associated with that 80% production level of Hydrogen Plant 
Replacement—along with all other Refinery greenhouse gas emissions—could 
not exceed the Refinery's physical greenhouse gas Baseline emission levels, 
and could not "net out" through the use of AB 32 Cap and Trade Allowances 
or CAPCOA greenhouse gas exchange credits. If the remaining 20% of the 
production from Hydrogen Plant Replacement is exported as part of a 
potential future hydrogen pipeline project, then the greenhouse gas 
emissions attributable to that future Export Project may result in physical 
greenhouse gas emissions over Baseline, which must then be separately 
mitigated to less than significant levels under CEQA (and to no net increase 
under this EIR) through the use of authorized mitigation measures that would 
include AB 32 Cap and Trade compliance instruments, and greenhouse gas 
offset credits. 

6.5.11.1 Comparative Impacts of the Reduced Sulfur Processing/No Increase 
in Refinery Greenhouse Gas Emissions Alternative 

6.5.11.1.1  Impacts Similar to Project 

Since this alternative assumes construction of all Modernization Project 
components, as compared to the Project, this alternative would have similar 
direct, indirect, and cumulative construction and operational impacts related to: 
aesthetics; agricultural resources; biological resources; cultural resources; 
energy; geology, soils and seismicity; hydrology and water quality; land use, 
plans and policies; noise; population, employment and housing; parks and 
recreation; public services; and, utilities and public services. As with the 
Modernization Project, all such impacts would either be less than significant, or 
mitigated to a less-than-significant level. This alternative would also have 
construction-related transportation impacts similar to the Modernization Project, 
but such impacts would be mitigated to a less-than-significant level for both the 
Project and this alternative. 

6.5.11.1.2  Comparative Reliability and Public Safety Risks 

Unlike this alternative, the Project proposes, as a Project Design Feature, the 
Modernization Reliability Program designed to further enhance safety and 
reliability of Facility equipment and Refinery Operations. The Reliability Program 
includes replacements of seventeen (17) piping circuits in the crude unit and 
other safety upgrades, and also requires implementation of recommendations 
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made by the City's independent safety expert to address corrosion risks and 
other potential damage risks that could occur as a result of the Modernization 
Project. This alternative does not assume implementation of this Project Design 
Feature and, therefore, would not achieve the same reliability and public safety 
benefits that would occur if the Project were approved. But if the Reliability 
Program were implemented, then the public safety risk of this alternative would 
generally be equivalent to Modernization Project public safety risks. However, 
because this alternative would bring less sulfur from crude and purchased gas 
oils into the Facility, its risk of corrosion would be slightly reduced compared to 
the Project. This Alternative's limitation on greenhouse gas emissions to Baseline 
levels has no effect on Public Safety and would thus be similar to the 
Modernization Project. 

6.5.11.1.3 Comparative Transporation Impacts 

This alternative would have reduced operational transportation impacts than the 
Modernization Project. This alternative would produce a lower quantity of 
elemental sulfur compared to the Modernization Project and, therefore, it would 
require fewer truck trips to transport elemental sulfur off site following its 
production. Although this alternative would have reduced operational 
transportation impacts compared to the Modernization Project, these impacts are 
less than significant for both the Project and this alternative. This Alternative's 
limitation on greenhouse gas emissions to Baseline levels would, under 
reasonably foreseeable circumstances, result in lower Facility utilization levels, 
with corresponding decreases in shipping and other transportation activity 
levels. 

6.5.11.1.4 Comparative Air Quaility Impacts 

As explained in Section 4.3, Air Quality, the EIR evaluates the Modernization 
Project air emissions against two Refinery Operation scenarios: the 93% 
Utilization Scenario and the 100% Utilization Scenario. The 93% Utilization 
Scenario assumes both that the 239,200 barrels per day of crude oil (93% of the 
permitted crude unit limit of 257,200 barrels per day) is used by the Facility and 
that the gas oil gateway units operate at 93% of permitted capacity. The 100% 
Utilization Scenario assumes both that 257,200 barrels per day of crude oil is 
used by the Facility, and that the gas oil gate units operate at 100% of permitted 
capacity. 

As explained in Section 4.3, Air Quality, the Modernization Project's total 
emissions and change from Baseline levels for each utilization scenario are, in 
general, calculated by scaling Baseline emissions with Baseline emissions with 
the level of activity associated with associated with Baseline emissions to the 
level of activity calculated by Unit Rate Model (URM). The Unit Rate Model was 
used to estimate Facility utilization levels assuming normal operating conditions 
if greenhouse gas emissions were capped to Baseline levels. 
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As shown in Table 6-22, without mitigation, the Reduced Sulfur Processing/No 
Increase in Refinery Greenhouse Gas Emissions Alternative would have 
substantially lower unmitigated greenhouse gas emissions than the Project, 
would result in decreases in emissions for all CAPs compared to Baseline with the 
exception of a one (1) ton increase in CO, and would not exceed any BAAQMD 
CEQA threshold in any event. Further emission reductions would occur if 
approval of this alternative were predicated on implementation of the emissions-
reducing Project Design Features. If the no net increase commitment were 
implemented, then this alternative would reduce NO

x
, PM

10
, PM

2.5
, SO

x
, and VOC 

emissions below Baseline levels, and would reduce CO emissions to Baseline 
levels, and emissions would be lower than the Project, as shown in Table 6-23. 

Unlike the Modernization Project, this alternative would not allow the Facility to 
operate at 100% capacity due to the new greenhouse gas emission constraint 
precluding Refinery greenhouse gas emissions to exceed Baseline levels, without 
regard to imposition of off-site mitigation measures including AB 32 Cap and 
Trade compliance instruments, and CAPCOA greenhouse gas Rx or similar 
greenhouse gas reduction credits. 

This alternative would continue to allow for the potential future export of 
hydrogen if Praxair obtains permits for and builds its export pipeline. This 
alternative would thus also include the potential that the Replacement Hydrogen 
Plant would operate up to its maximum 100% permitted capacity, and require 
mitigation (inclusive of AB 32 Cap and Trade Allowances and Credits, and the 
CAPCOA greenhouse gas exchange credits) to have less than significant 
greenhouse gas emissions and achieve no net increase consistent with the 
project objectives. With the Project crude blend, the URM calculated that under 
normal operating conditions approximately 70 MMSCF/day would be available 
for potential export. Table 6-24 identifies the unmitigated emissions associated 
with this additional hydrogen production. These emissions would be mitigated 
per the no net increase project objective, but would result in physical emissions 
over Baseline. Because this alternative results in a lower level of Facility 
utilization relative to the Project, and thus lower levels of refinery activity and 
transportation, even with the Hydrogen Plant Replacement operating at 100% 
capacity this alternative results in lower CAP, TAC and greenhouse gas emissions 
relative to the Project. 

6.5.11.2 Relationship of the Reduced Sulfur Processing/No Increase in 
Refinery Greenhouse Gas Emissions Alternative to the Project Objectives 

In addition to a comparative evaluation of the environmental impacts of a 
reasonable range of alternatives, CEQA requires an assessment of a reasonable 
range of alternatives that "can attain most of the basic objectives of the project" 
(CEQA Guidelines Section 15126.6(f)). CEQA also requires that alternatives must 
be "feasible," and "feasibility" is defined, as noted in Chapter 6, Alternatives  
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TABLE 6-22 UNMITIGATED REDUCED SULFUR PROCESSING/NO INCREASED GREENHOUSE 

GAS REFINERY EMISSIONS ALTERNATIVE EMISSIONS COMPARED TO 

UNMITIGATED PROJECT (93% UTILIZATION) EMISSIONS 

Emissions Category 

Emissions  
(Tons/Year) 

Greenhouse 
Gases  

(Tonnes  
CO

2
e/Year) CO NO

x
 PM

10
 PM

2.5
 SO

x
VOC 

Baseline 525 1,303 503 502 373 973 4,602,947 
Reduced Sulfur Processing/ 
No Increased Greenhouse Gas 
Refinery Emissions Alternative 
(84.7% Utilization) 
Unmitigated Emissions  

526 1,172 456 454 340 959 4,599,848 

Project (93% Utilization) 
Unmitigated Emissions  

575 1,320 501 500 358 1,002 5,328,526 

Notes: CO = carbon monoxide; PM
10
 = respirable particulates; SO

x
 = sulfur oxides; VOC = volatile 

organic compound. 

TABLE 6-23 REDUCED SULFUR PROCESSING ALTERNATIVE/NO INCREASED GREENHOUSE 

GAS REFINERY EMISSIONS ALTERNATIVE EMISSIONS (MITIGATED TO NNI) 
COMPARED TO PROJECT EMISSIONS (MITIGATED TO NNI) 

Emissions Category 

Emissions  
(Tons/Year) 

Greenhouse 
Gases  

(Tonnes  
CO

2
e/Year) CO NO

x
 PM

10
 PM

2.5
 SO

x
VOC 

Baseline 525 1,303 503 502 373 973 4,602,947 
Reduced Sulfur Processing/No 
Increased Greenhouse Gas 
Refinery Emissions Alternative 
(84.7% Utilization) Emissions 
(Mitigated to NNI) 

525 1,172 456 454 340 959 4,599,848 

Project Emissions (Mitigated 
to NNI)  

525 1,269 501 499 359 973 4,602,947 

Notes: CO = carbon monoxide; PM
10
 = respirable particulates; SO

x
 = sulfur oxides; VOC = volatile 

organic compound; NNI = no net increase. 

TABLE 6-24 ADDITIONAL CAP AND GREENHOUSE GAS EMISSIONS FROM MAXIMUM 

HYDROGEN PRODUCTION FOR THE REDUCED SULFUR PRODUCTION/NO 

INCREASE IN REFINERY GREENHOUSE GAS EMISSIONS ALTERNATIVE 

Additional 
Hydrogen 

(mmscf/day) 

Additional CAP Emissions  
(tons/year) 

Additional  
Greenhouse Gas  

Emissions  
(tonnes CO

2
e/year) CO NO

x
 PM

10
SO

x

a ROG/VOC 

66.9 18 15 6 -- 6 555,199 

Notes: Hydrogen export would not result in increased SO
x
 emissions, as both cases already require 

fuel gas treatment to limit SO
x
 emissions from fuel gas to 49.09 tons/year.  
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Analysis, of the Draft EIR, as "capable of being accomplished in a successful 
manner within a reasonable period of time, taking into account economic, 
environmental, legal, social, and technological factors" (CEQA Guidelines Section 
15364). The EIR preparers have confirmed that the Reduced Sulfur Processing/No 
Net Increase in Refinery Greenhouse Gas Emissions Alternative is technically 
feasible. Because the Facility could not operate to 100% of the utilization levels 
authorized in its existing air quality permits, and because the Project has been 
mitigated to a less-than-significant level and this alternative does not avoid or 
minimize a significant unmitigated Project impact, CEQA does not provide an 
independent legal basis requiring selection of this alternative instead of the 
Project. Feasibility is also defined relative to economic feasibility, and the EIR 
preparers have no information regarding the economic feasibility of this 
alternative for the applicant relative to the Project. 

This alternative could achieve some portion of all of the Project Objectives 
described in Section 6.3, above. This alternative would modernize and increase 
equipment reliability and integrity of the Facility by replacing older equipment 
with newer, cleaner, and inherently safer equipment and technologies (even 
more so if the Project's Reliability Program were implemented) and it would 
replace the Facility’s existing hydrogen plant. This alternative would also 
facilitate the Facility’s flexibility to processes higher sulfur crude oil blends and 
gas oils, though not to the same extent as the proposed Modernization Project. 
This alternative would also ensure no net increase in greenhouse gas emissions, 
CAP emissions, and health risks related to TAC emissions, if the Project's no net 
increase commitment were implemented. This alternative would not achieve the 
Project objective of maintaining the Facility’s current throughput processing 
capacity since throughput would necessarily decrease in order to achieve no 
physical increase in greenhouse gas emissions from refinery operations. 

6.5.12 Reduced Sulfur Processing/No Increase in Refinery Greenhouse Gas 
Emissions/No FCC FHT Expansion Alternative 

In response to comments, the Final EIR includes two new alternatives. Section 
6.5.11, above, combines the Reduced Sulfur Processing Alternative with a variant 
of the Hydrogen Cap Alternative and evaluates a new Reduced Sulfur 
Processing/No Increase in Refinery Greenhouse Gas Emissions Alternative. 

The second new alternative considered in this Final EIR is another "smaller 
project" variant, which includes all features in the Reduced Sulfur Processing/No 
Increase in Refinery Greenhouse Gas Emissions as well as elimination of the 
proposed FCC FHT expansion. As explained in the Chapter 3, Project Description 
(page. 3-25), the Modernization Project would increase the throughput capacity 
of the FCC FHT from 65,000 to 80,000 barrels per day, which would enable the 
Facility to import and process higher sulfur gas oils in lieu of importing low 
sulfur gas oils that are fed directly to the Facility's FCC unit. Under this 
alternative, this FCC FHT modification would not be completed. 
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This alternative, like the Reduced Sulfur Processing/No Increase in Refinery 
Greenhouse Gas Emissions Alternative, would reduce Facility utilization levels to 
below Baseline levels. The URM was used to identify probable utilization levels 
assuming no physical increase in Refinery greenhouse gas emissions (inclusive of 
Refinery-related transportation greenhouse gas emissions), and it was 
determined that, under this alternative, Facility utilization would decrease to 
approximately 86% (inclusive of all Crude and Gas Oil Gateway units). 

6.5.12.1 Comparative Impacts of the Reduced Sulfur Processing/No Increase 
in Refinery Greenhouse Gas Emissions/No FCC FHT Expansion Alternative 

6.5.12.1.1 Impacts Similar to Project 

Since this alternative assumes construction of almost all Modernization Project 
components except for the FCC FHT, as compared to the Project, this alternative 
would have similar direct, indirect, and cumulative construction and operational 
impacts related to: aesthetics; agricultural resources; biological resources; 
cultural resources; energy; geology, soils and seismicity; hydrology and water 
quality; land use, plans and policies; noise; population, employment and 
housing; parks and recreation; public services; and, utilities and public services. 
As with the Modernization Project, all such impacts would either be less than 
significant, or mitigated to a less-than-significant level. This alternative would 
also have construction-related transportation impacts similar to the 
Modernization Project, but such impacts would be mitigated to a less-than-
significant level for both the Project and this alternative. 

6.5.12.1.2 Comparative Reliability and Public Safety Risks 

Unlike this alternative, the Project proposes, as a Project Design Feature, the 
Modernization Reliability Program designed to further enhance safety and 
reliability of Facility equipment and Refinery Operations. The Reliability Program 
includes replacements of several piping circuits in the crude unit and other 
safety upgrades, and also requires implementation of recommendations made by 
the City's independent safety expert to address corrosion risks and other 
potential damage risks that could occur as a result of the Modernization Project. 
This alternative does not assume implementation of this Project Design Feature 
and, therefore, would not achieve the same reliability and public safety benefits 
that would occur if the Project were approved. But if the Reliability Program were 
implemented, then the public safety risk of this alternative would generally be 
equivalent to Modernization Project public safety risks. However, because this 
alternative would bring less sulfur from crude and purchased gas oils into the 
Facility, its risk of corrosion would be slightly reduced compared to the Project. 
Also, because this alternative would not include an FCC FHT modification that 
would allow the Facility to import and process higher sulfur gas oils, corrosion 
risks from increased sulfur in gas oils would also be lower relative to the Project. 
This alternative’s limitation on greenhouse gas emissions to Baseline levels 
would be similar to the Modernization Project with respect to Public Safety. 
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6.5.12.1.3 Comparative Transportation Impacts 

This alternative would have reduced operational transportation impacts than the 
Modernization Project. This alternative would produce a lower quantity of 
elemental sulfur compared to the Modernization Project and, therefore, it would 
require fewer truck trips to transport elemental sulfur off site following its 
production. Although this alternative would have reduced operational 
transportation impacts compared to the Modernization Project, these impacts are 
less than significant for both the Project and this alternative. This alternative’s 
limitation on greenhouse gas emissions to Baseline levels would, under 
reasonably foreseeable circumstances, result in lower Facility utilization levels, 
with corresponding decreases in shipping and other transportation activity 
levels. 

6.5.12.1.4 Comparative Air Quaility Impacts 

As explained in Section 4.3, Air Quality, the EIR evaluates the Modernization 
Project air emissions against two Refinery Operation scenarios: the 93% 
Utilization Scenario and the 100% Utilization Scenario. The 93% Utilization 
Scenario assumes both that the 239,200 barrels per day of crude oil (93% of the 
permitted crude unit limit of 257,200 barrels per day) is used by the Facility and 
that the gas oil gateway units operate at 93% of permitted capacity. The 100% 
Utilization Scenario assumes both that 257,200 barrels per day of crude oil is 
used by the Facility, and that the gas oil gate units operate at 100% of permitted 
capacity. 

As explained in Section 4.3, Air Quality, the Modernization Project's total 
emissions and change from Baseline levels for each utilization scenario are, in 
general, calculated by scaling Baseline emissions with the level of activity 
associated with associated with Baseline emissions to the level of activity 
calculated by Unit Rate Model (URM). The Unit Rate Model was used to estimate 
Facility utilization levels assuming normal operating conditions if greenhouse 
gas emissions were capped to Baseline levels. 

As shown in Table 6-25, without mitigation, the Reduced Sulfur Processing/No 
Increase in Refinery Greenhouse Gas Emissions/No FCC FHT Expansion 
Alternative would result emissions below Baseline levels for all CAPS except CO, 
would have substantially lower unmitigated greenhouse gs emissions than the 
Project, and would not exceed the BAAQMD CEQA thresholds for any pollutant. 
Further emissions reductions would occur if approval of this alternative were 
predicated on implementation of the emissions-reducing Project Design Features. 
If the no net increase commitment were implemented, then this alternative would 
result in no increase in Refinery-related greenhouse gas physical emissions over 
Baseline, and would thus have physical emission levels that are lower than the 
Project, as shown in Table 6-26. 
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TABLE 6-25 UNMITIGATED REDUCED SULFUR PROCESSING/NO INCREASED GREENHOUSE 

GAS REFINERY EMISSIONS/NO FCC FHT EXPANSION ALTERNATIVE 

EMISSIONS COMPARED TO UNMITIGATED PROJECT (93% UTILIZATION) 
EMISSIONS 

Emissions Category 

Emissions  
(Tons/Year) 

Greenhouse 
Gases  

(Tonnes  
CO

2
e/Year) CO NO

x
 PM

10
 PM

2.5
 SO

x
VOC 

Baseline 525 1,303 503 502 373 973 4,602,947 

Reduced Sulfur Processing/No 
Increased Greenhouse Gas 
Refinery Emissions/No FCC 
FHT Alternative (86% 
Utilization) Unmitigated 
Emissions  

529 1,181 461 460 343 964 4,601,592 

Project (93% Utilization) 
Unmitigated Emissions  

575 1,320 501 500 358 1,002 5,328,526 

Notes: CO = carbon monoxide; PM
10
 = respirable particulates; SO

x
 = sulfur oxides; VOC = volatile 

organic compound. 

TABLE 6-26 REDUCED SULFUR PROCESSING/NO INCREASED GREENHOUSE GAS REFINERY 

EMISSIONS/NO FCC FHT ALTERNATIVE EMISSIONS (TO BE MITIGATED TO 

NNI) COMPARED TO PROJECT EMISSIONS (TO BE MITIGATED TO NNI) 

Emissions Category 

Emissions  
(Tons/Year) 

Greenhouse 
Gases  

(Tonnes  
CO

2
e/Year) CO NO

x
 PM

10
 PM

2.5
 SO

x
VOC 

Baseline 525 1,303 503 502 373 973 4,602,947 

Reduced Sulfur Processing/No 
Increased Greenhouse Gas 
Refinery Emissions/No FCC 
FHT Alternative (86% 
Utilization) Emissions 
(Mitigated to NNI) 

525 1,181 461 460 343 964 4,601,592 

Project Emissions (Mitigated 
to NNI)  

525 1,269 501 499 359 973 4,602,947 

Notes: CO = carbon monoxide; PM
10
 = respirable particulates; SO

x
 = sulfur oxides; VOC = volatile 

organic compound; NNI = no net increase. 

Unlike the Modernization Project, using the operating parameters used in the 
URM, this alternative would not allow the Facility to operate at even 93% of its 
capacity using the Project crude blend due to the new greenhouse gas emission 
constraint of limiting physical greenhouse gas emissions for Refinery-related 
activities to Baseline levels. This lower utilization level would result in lower 
emissions for CAPs and TACs, since these pollutants generally scale up with 
increased utilization as described further in Section 4.3, Air Quality, of the Draft 
EIR. Lower utilization would also result in less transportation activity, and thus 
reduced levels of CAPs and TACs relative to the Project. Assuming no net 
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increase was implemented for this alternative, net emissions would continue to 
be equivalent to the Project which must implement the No Net Increase 
mitigation requirements for CAPs, and for risks from TACs, as set forth in the 
Draft EIR. 

As with the Reduced Sulfur Processing/No Increase in Refinery Greenhouse Gas 
Emissions Alternative discussed above, this alternative would continue to allow 
for full utilization of the Hydrogen Plant Replacement production capacity if the 
separate potential future hydrogen export project is approved. The air emissions 
associated with this alternative are noted in Table 6-27, below. Because this 
alternative results in a lower level of Facility utilization relative to the Project, and 
thus lower levels of refinery activity and transportation, even with the Hydrogen 
Plant Replacement operating at 100% capacity this alternative results in lower 
CAP, TAC and greenhouse gas emissions relative to the Project. 

TABLE 6-27  ADDITIONAL CAP AND GREENHOUSE GAS EMISSIONS FROM MAXIMUM 

HYDROGEN PRODUCTION FOR THE REDUCED SULFUR PROCESSING/NO 

INCREASE IN REFINERY GREENHOUSE GAS EMISSIONS/NO FCC FHT 

EXPANSION ALTERNATIVE 

Additional 
Hydrogen 

(mmscf/day) 

Additional CAP Emissions (tons/year) Additional  
Greenhouse Gas 

Emissions  
(tonnes CO

2
e/year) CO NO

x
 PM

10
SO

x

a ROG/VOC 

63.6 17 14 5 -- 6 527,219 

Notes: Hydrogen export would not result in increased SO
x
 emissions, as this case already require fuel 

gas treatment to limit SO
x
 emissions from fuel gas to 49.09 tons/year. 

6.5.12.2 Relationship of the Reduced Sulfur Processing/No Increase in 
Refinery Greenhouse Gas Emissions/No FCC FHT Alternative to the Project 
Objectives 

As discussed above in Section 4.6.11 and Chapter 4.6 of the Draft EIR, an 
alternative must also be "feasible" and capable of timely achieving most of the 
basic project objectives. The EIR preparers have confirmed that the Reduced 
Sulfur Processing/No Net Increase in Refinery Greenhouse Gas Emissions/No FCC 
FHT Alternative is technically feasible. Because the Facility could not operate to 
100% of the utilization levels authorized in its existing air quality permits, and 
because the Project has been mitigated to a less than significant level and this 
alternative does not avoid or minimize a significant unmitigated Project impact, 
CEQA does not provide an independent legal basis requiring selection of this 
alternative instead of the Project. Feasibility is also defined relative to economic 
feasibility, and the EIR preparers have no information regarding the economic 
feasibility of this alternative for the applicant relative to the Project. 
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This alternative could achieve some portion of all of the Project Objectives 
described in Section 6.3, above. This alternative would modernize and increase 
equipment reliability and integrity of the Facility by replacing older equipment 
with newer, cleaner, and inherently safer equipment and technologies (even 
more so if the Project Reliability Program were implemented) and it would 
replace the Facility’s existing hydrogen plant. This alternative would also 
facilitate the Facility’s flexibility to processes higher sulfur crude oil blends and 
gas oils, although the Facility's capacity to accept more higher sulfur gas oils in 
lieu of low-sulfur gas oils would be reduced in relation to the Project. This 
alternative would also ensure no net increase in greenhouse gas emissions, CAP 
emissions, and health risks related to TAC emissions, if the Project's no net 
increase commitment were implemented. This alternative would not achieve the 
Project objective of maintaining the Facility’s current throughput processing 
capacity. 

______________________ 
1 As used in this EIR and in the Unit Rate Model (URM) included as Appendix 4.3-URM, 

the Facility utilization rate refers to the percentage of (1) the maximum crude unit 
permitted capacity (257,200 barrels per day); and (2) the average annual daily throughput 
limits of the five processing units through which all purchased gas oil must initially be fed 
(the "gas oil gateway units"). The gas oil gateway units are discussed in Appendix 4.3-URM 
and include the Fluid Catalytic Cracker, the FCC FHT, the Hydrocracker, the Light Neutral 
Hydrocracker, and the Heavy Neutral Hydrocracker. The Facility's total purchased gas oil 
processing capacity is less than the sum of the unit' throughput limits because certain of 
the gas oil gateway units are fed by other gas oil gateway units and by gas oil distilled 
from the crude unit and deasphalted gas oil from the SDA unit. 

2 As explained in Appendix 4.3-URM, the URM calculates the volume of each fraction 
that would be produced from the crude oil used in each utilization scenario, and assumes 
that the applicable fractions will be fed to other refinery processing units in accordance 
with allocation and operational parameters developed by the City's oil industry experts. 
All of the naphtha fraction, for example is fed to the Naphtha Hydrotreater; all of the 
residuum is fed to the SDA. Once the amount of each crude oil fraction has been 
calculated, the URM estimates how much additional gas oil must be purchased to operate 
the gas oil gateway units at the specified utilization level (e.g., 93% or 100%). The total 
volume of crude oil and purchased gas oil and the total throughput of each Facility 
processing unit (in barrels per day) is calculated by the model. As discussed in Section 
4.3, Air Quality and Appendix 4.3-URM, in certain instances, crude oil throughput will be 
limited below the maximum capacity of the crude unit by one or more processing 
throughput constraints.  

3 As used in this EIR and in the Unit Rate Model (URM) included as Appendix 4.3-URM, 
the Facility utilization rate refers to the percentage of (1) the maximum crude unit 
permitted capacity (257,200 barrels per day); and (2) the maximum daily throughput 
limits of the five processing units through which all purchased gas oil must initially be fed 
(the "gas oil gateway units"). The gas oil gateway units are discussed in Appendix 4.3-URM 
and include the Fluid Catalytic Cracker, the FCC FHT, the Hydrocracker, the Light Neutral 
Hydrocracker, and the Heavy Neutral Hydrocracker. The Facility's total purchased gas oil 
processing capacity is less than the sum of the unit' throughput limits because certain of 
the gas oil gateway units are fed by other gas oil gateway units and by gas oil distilled 
from the crude unit and deasphalted gas oil from the SDA unit.  

4 As explained in Appendix 4.3-URM, the URM calculates the volume of each fraction 
that would be produced from the crude oil used in each utilization scenario, and assumes 
that the applicable fractions will be fed to other refinery processing units in accordance 
with allocation and operational parameters developed by the City's oil industry experts. 
All of the naphtha fraction, for example is fed to the Naphtha Hydrotreater; all of the 
residuum is fed to the SDA. Once the amount of each crude oil fraction has been 
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calculated, the URM estimates how much additional gas oil must be purchased to operate 
the gas oil gateway units at the specified utilization level (e.g., 93% or 100%). The total 
volume of crude oil and purchased gas oil and the total throughput of each Facility 
processing unit (in barrels per day) is calculated by the model. As discussed in Section 
4.3, Air Quality and Appendix 4.3-URM, in certain instances, crude oil throughput will be 
limited below the maximum capacity of the crude unit by one or more processing 
throughput constraints.  

Pages 6-66 through 6-67 of the Draft EIR are revised as follows:** 

6.6  ENVIRONMENTALLY SUPERIOR ALTERNATIVE 

Identification of an environmentally superior alternative is required under CEQA 
(Cal. Code Regs. Section 15126.6(e)(2)). 

Were it static, the No Project: 89% Utilization variant of the “no project” 
alternative would be the environmentally superior alternative because, compared 
to the Project, it would have less overall impact than the Project in the areas of 
biological resources, cultural resources, geology, noise, transportation, and 
utilities (although, after mitigation, the Project would also not have any 
significant impacts within these impact categories). However, this variant of the 
“no project” alternative is not static. It merely represents Refinery Operations 
during the 2008-2010 baseline period. It may not be representative of future “no 
project” conditions because the Facility is currently permitted to operate at a 
utilization rate greater than 89%, hence this chapter’s consideration of multiple 
“no project" variants. In any case, even if the No Project: 89% Utilization 
alternative were the environmentally superior alternative, this EIR must also 
identify an environmentally superior alternative from among the other 
alternatives (14 Cal. Code Regs. Section 15126.6(e)(2)).  

The API Gravity 29.2 Cap alternative is clearly not environmentally superior to the 
Modernization Project because it would not reduce any Project impacts and, in 
some cases, would slightly exacerbate Project impacts, as described in Section 
6.6.6, above. 

As for the remaining Modernization Project alternatives described in this Chapter 
6, none would implement the Project’s commitment to no net increase of 
greenhouse gas emissions, CAP emissions, and health risks related to TAC 
emissions. As a result, all of the alternatives evaluated above would result in 
overall greater emissions than the Modernization Project, except for the Reduced 
Sulfur Processing/No Increase In Refinery GHG Emissions Alternative and the 
Reduced Sulfur Processing/No Increase In Refinery GHG Emissions/No FCC FHT 
Expansion Alternative. Similarly, none of the alternatives would implement the 
Reliability Program and thus would not achieve the Project's reliability and public 
safety benefits. In this respect, the Project is environmentally superior to all of 
the alternatives discussed in this Chapter 6.  
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All things being equal, however, when compared to the Project, the Reduced 
Sulfur Processing alternative would have reduced transportation impacts and 
slightly reduced reliability and public safety impacts, as explained in Section 
6.5.5.1. And, all things being equal, the Hydrogen Cap alternative, would have 
reduced water supply and wastewater treatment impacts compared to the 
Project. Since none of alternatives (or the Project) would have a significant impact 
on water supplies or wastewater treatment capacity, and since Facility reliability 
and safety is an important goal of the Project, as between the two alternatives, 
the Reduced Sulfur Processing alternative is, on balance, environmentally 
superior to the Hydrogen Cap alternative. Thus, if the Reduced Sulfur Processing 
alternative were approved, and if the no net increase commitment and Reliability 
Program were implemented, then the Reduced Sulfur Processing alternative 
would be environmentally superior to the Modernization Project.  

All things being equal, the Reduced Sulfur Processing alternative is not, however, 
environmentally superior to either the Reduced Sulfur/No Increase In Refinery 
GHG Emissions Alternative or the Reduced Sulfur/No Increase In Refinery GHG 
Emissions/No FCC FHT Expansion Alternative.  The later two alternatives would 
both result in lower greenhouse gas, CAP and TAC emissions than would the 
Reduced Sulfur Processing alternative.  And, of the two, the Reduced Sulfur/No 
Increase in Refinery GHG Emissions Alternative is environmentally superior to the 
Reduced Sulfur/No Increase in GHG Emissions/No FCC FHT Expansion 
Alternative.  Moreover, the Reduced Sulfur/No Increase in Refinery GHG 
Emissions Alternative is environmentally superior to the Project because it would 
result in lower greenhouse gas, CAP and TAC emissions.  As noted above, 
however, while the EIR preparers have confirmed that both the Reduced 
Sulfur/No Increase in Refinery GHG Emissions/No FCC FHT Expansion Alternative 
and the Reduced Sulfur/No Increase in Refinery GHG Emissions Alternative are 
technically feasible, they have no information regarding the economic feasibility 
of these two new alternatives for the applicant relative to the Project. 

CHAPTER 9. MITIGATION MEASURE MONITORING  AND REPORTING 
PROGRAM 

Note See Chapter 5 of this Final EIR for an updated Mitigation Measure 
Monitoring and Reporting Program.    
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REVISIONS TO DRAFT EIR VOLUME 2 APPENDICES 

Appendix 3, Overview of Oil Refining Process 

Page A3-33, second paragraph is revised as follows:** 

There isare a number of small/axillaryauxiliary tanks located throughout the 
Project site that are not part of the primary Refinery Operations processes. 

Appendix 4.0, Cumulative Projects 

Table A4.0-3 in Appendix 4.0 is revised as shown on page 4-69: 

Appendix 4.3-HRA 

Page A4.3-HRA-36 text is revised as follows:** 

Specifically, OEHHA states that “although regional air contaminants depositing 
into the ocean, bays and estuaries are a significant problem, the risks predicted 
from a single source are relatively insignificant due to tidal flows and dilution” 
(Cal/EPA, 2000)(OEHHA, 2012). 
 
Page A4.3-HRA-260 is revised as follows:** 

California Environmental Protection Agency (Cal/EPA). 2000. ___________________. 

Page Attachment A4.3-HRA-6 of Attachment 2 is revised as follows:** 

National Climatic Data Center (NCDC), 2007. Meteorological Conditions. National 
Oceanic and Atmospheric Administration. 
ftp://ftp3.ncdc.noaa.gov/pub/data/noaa/2007/ 

Appendix 4.3-OP 

Page A4.3-OP-70 text is revised as follows: 

Chevron will install one tank dome as a Modernization Project Design Feature, on 
Tank 3225 tank S-1491. 

The tank dome will reduce VOC emissions by 2.1 tons per year (A4.3-MIT-11) 2.5 
tons (Chevron Data Transmittal #47A (Rev 6), 2014). 

Page A4.3-OP-71 text is revised as follows: 

….as the BAAQMD EI lists "recovered oil" "unleaded gasoline" as the throughput 
material for Tank 3225 Tank 1491. 
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Page A4.3-OP-87 text is revised as follows: 

1.14.3 Sulfur Dioxide 

1.14.3.1 Collection and Treatment of Refinery ProcessFuel Gas 

As discussed above, the Facility's process heaters use a gaseous fuel called RFG 
(which consists of refinery process gas plus natural gas) to produce the heat 
needed for refinery operational process units. The Modernization Project involves 
the collection of most of the refinery process gas (RFPG) stream to be used as a 
feedstock in the new hydrogen plant, in lieu of using imported natural gas for 
the hydrogen plant. Prior to using the RFPG stream as a hydrogen plant 
feedstock, the sulfur from the RFPG will be further removed to less than 100 
parts per billion using a zinc oxide scrubber.  

Currently, the RFG stream does not undergo a sulfur removal process prior to 
being used in the Facility process heaters, resulting in SO

2
 emissions associated 

with the operation of these process units. After the Modernization Project is 
completed, additional imported natural gas (which is already low in sulfur) will be 
mixed with the RPG not used in the hydrogen plant. The treatment of the RPG for 
use in the hydrogen plant, and the subsequent decrease in the ration of RPG to 
natural gas in the use of this mixture of RPG and natural gas in other refinery 
operational process units, will result in a net decrease in overall SO

2
 emissions 

from the Facility combustion sources.  

Appendix 4.3-PHYS 

On page A4.3-PHYS-43, the Sources footnote of Table A4.3-PHYS-14 is 
revised as follows:** 

Sources: Chevron Data Transmittal #93, 2014. Chevron, 2014. City of Richmond, 
2013. 

Page A4.3-PHYS-63 is revised as follows:** 

Chevron. 2014. Chevron Community Data Summary January 2014. Chevron 
Data Transmittal #93: Community-Fenceline Air Monitoring Data, 2014. 

Appendix 4.3-REG 

Page A4.3-REG-59 is revised as follows:** 

Edgar, M.D., A.D. Johnson, J.T. Pistorius, and T. Varadi. 1984. “Troubleshooting 
on Hydrotreating Units,” National Petroleum Refiners Association Meeting, paper 
No. AM-84-38, p. 7.  
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TABLE A4.0-3 OTHER, NON-CHEVRON REFINERY AND PIPELINE PROJECTS CONSIDERED AS PART OF THE CHEVRON REFINERY MODERNIZATION PROJECT EIR CUMULATIVE IMPACT ANALYSIS 

Area Lead Agency Project/Plan Project Name Project Location Description Filed/Status 
Environmental Review 
Status 

City of Benicia City of Benicia Project Valero Improvement 
Project 

3400 East Second 
Street, Benicia 

Modify existing and install new refining equipment, including new hydrogen plant. Original Authority to 
Construct (ATC) issued 
12/16/2008, request 
toextend ATC to 2014 
submitted to BAAQMD in 
July 2012 

EIR completed 

City of Benicia City of Benicia Project Valero Crude by Rail 3400 East Second 
Street, Benicia 

Install a rail car unloading rack, repurpose an existing tank to include crude oil service, 
and construct associated infrastructure, including rail lines, to allow Valero to receive 
crude oil by train. Project would allow Valero to receive a larger proportion of its crude 
oil by railcar, up to 70,000 barrels per day of North American crude. 

Land use permit application 
submitted 12/12 
 

NOP 8/9/2013; Draft EIR 
release date is tentatively 
scheduled for March 2014 

City of Pittsburg City of 
Pittsburg 

Project WesPac Pittsburg 
Energy Infrastructure 
Project 

696 West 10th Street, 
Pittsburg, CA 

Crude oil storage. A crude oil terminal to receive and ship crude oil by train, ship, barge, 
or pipeline. 

Est. Construction Start: 3rd 
Quarter 2014 
Est. Start of Operations: 4th 
Quarter 2015 

Preparing to recirculate 
EIR. Comment period for 
last Recirculated EIR ended 
September 13, 2013. 

Contra Costa 
County 

Contra Costa 
County 

Project Phillips 66 Propane 
and Butane Recovery 
Project 

1380 San Pablo Avenue 
in unincorporated 
Contra Costa County, 
near town of Rodeo. 

Construction of Propane Recovery Plant for separating propane and additional butane 
from refinery fuel gas; construction of new Fuel Gas Hydrotreating Plant to lower sulfur 
content in refinery fuel gas; construction of ten new propane vessels and associated 
treatment facilities; new truck and rail infrastructure for loading increased propane and 
butane as product. 

Planning commission 
approved. Application on 
appeal to Board of 
Supervisors starting in 
1/2014, pending 
information from BAAQMD 

EIR completed, but not 
certified by Board of 
Supervisors. 

Contra Costa 
County 

Contra Costa 
County 

Project New Shell Crude Oil 
Tank construction 

Contra Costa County The proposed Project will result in an increase of crude oil storage capacity at the facility 
by approximately 800 thousand barrels (MBbl). Increase in the volume of crude oil 
shipments received at the marine terminal (approximately one additional ship per week) 
to maintain production levels as crude oil delivered by vessel replaces San Joaquin Valley 
crude oil received by pipeline. Implement emission reduction projects as proposed 
measures to reduce project emissions to, or below, CEQA thresholds.  

Application was approved 
November 2011. 
Construction expected to be 
complete late 2014. 

EIR certified 11/12 

Contra Costa 
County 

Contra Costa 
County 

Project Shell Green House 
Gas Reduction project 

Contra Costa County Doing modifications on existing processing equipment and shutting down a coker. Application submitted 
1/2014. Construction 
starting in 2015 

Starting CEQA process 

Contra Costa 
County 

Contra Costa 
County 

Project Praxair 21.5 Mile 
Hydrogen Pipeline 
Project  

Multi-jurisdictional 
(Pinole, Hercules, 
Martinez, Richmond, 
Unincorporated 
County) 

21.5-miles of hydrogen pipeline from the Chevron refinery in Richmond to the Shell 
refinery in Martinez, with a lateral line connecting to the ConocoPhillips refinery in 
Rodeo. The project will also involve the construction of approximately 2.1-miles of 16-
inch natural gas line from an existing PG&E line to the Chevron Refinery, which will run 
adjacent to a segment of the proposed hydrogen line.  

On hold. Draft EIR completed 

City of Richmond  City of 
Richmond 

Project International-Matex 
Tank Terminals 
(IMTT) Richmond 
Wharf Seismic 
Upgrades 

100 Cutting Boulevard, 
Richmond, CA 

Existing wharf will be upgraded to comply with Marine Oil Terminal Engineering and 
Maintenance Standards by replacing the existing timber wharf and pilings and replacing 
these portions of the timber structure with three loading platforms supported by steel 
piles, eight steel monopole dolphins, associated access ramps and catwalks, and new 
marine transfer manifolds, all within the existing wharf footprint. 

Under construction Categorical Exemption 
filed Aug. 2013 

City of Martinez State of 
California 

Project Tesoro Amorco 
Marine Wharf 
Terminal Lease 
Consideration 

Martinez, CA The proposed project includes an application for a new 30-year lease of sovereign lands 
to Tesoro for the Amorco Terminal, which would allow Tesoro to continue to operate its 
Amorco Terminal through 2043. This project would result in maintaining the level of 
crude oil feedstock imported through the existing Amorco Terminal. 

Approved February 21 2014 Final EIR certified February 
21, 2014 

City of Martinez State of 
California 

Project Tesoro Avon Marine 
Wharf Terminal Lease 
Consideration 

Martinez, CA The proposed project includes approval of a new 30-year lease to Tesoro to continue 
current operations of the Avon Marine Oil Terminal, and includes upgrades on the Avon 
Terminal to meet Marine Oil Terminal Engineering Maintenance Standards (including 
decommissioning of Berth 1; construction of a new berthing area; repairs, retrofits, and 
construction on the existing approach trestle; and demolition and removal of existing 
Berth 5).  

 Notice of Preparation 
published April 2, 2014 

Source: City of Richmond, 2014. Contra Costa County, 2014; City of Pittsburgh, 2014; City of Benicia, 2014.  
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Appendix 4.3-SG 

Page A4.3-SG-4, fifth paragraph, is revised as follows:** 

The calculated R2 values for monthly average data ranged from 0.02 (S-4070, S-
4071) to 0.44 (S-4072), while for daily average data the R2 values ranged from 
0.03 (S-40694058) to 0.64 (S-4072, S-4062). 

Page A4.3-SG-5, second paragraph, is revised as follows:** 

The calculated R2 values for monthly average data ranged from 0.00003 (S-4072, 
S-4062) to 0.12 (S-4068), while for daily average data the R2 values ranged from 
0.02 (S-40694059) to 0.52 (S-4068). 

Figure A4.3-SG-8 title at top of the page is revised as follows:** 

FIRING RATE TO FEED RATIO VERSUS API GRAVITY – MONTHLY DAILY AVERAGES 
OVER THE PERIOD FOR DIESEL HYDROTREATER 2008-2010 FURNACE F-1610 
(SOURCE S-4068) 

Figures A4.3-SG-4 and 9 titles at bottom of page are revised as follows:** 

NapthaNaphtha Hydrotreater Furnace F-447 and F-410 (Sources S-40724061 and 
S-4062). 

Figure A4.3-SG-19 title at bottom of page is revised as follows:** 

Naptha Naphtha Hydrotreater Furnaces F-447 and F-410 (Sources S-40724061 
and S-4062). 

Figure A4.3-SG-14 title at bottom of page is revised as follows:** 

Diesel Naphtha Hydrotreater Furnaces F-447 and F-410 (Sources S-40724061 and 
S-4062). 

Appendix 4.3-TRANS 

Page A4.3-TRANS-6, footnote 2, is revised as follows:*  

The number of railcars, buffer cars, and locomotives per unit train are from the 
BAAQMD Aplication #18617 Engineering Evaluation, 2008. Transmittal #36G Rev 
#1 – Attachment 2.   

Page A4.3-TRANS-7 is revised as follows:** 

Each incoming train (loaded) consists of 6 locomotives, 96 railcars, and 4 buffer 
cars (BAAQMD, 2008 Transmittal #36G Rev #1 – Attachment 2). 
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Page A4.3-TRANS-27 is revised as follows:** 

Bay Area Air Quality Management District (BAAQMD). 2008. Application #18617 
Engineering Evaluation. 

Appendix 4.3-URM 

Table A4.3-URM-8 is revised as follows:** 

Crude Oil Specific Gravity  0.826 0.871 
 

Appendix 4.3-MIT 

A new appendix is added to the 4.3 Air Quality Appendices. The entire appendix 
is provided at the end of this chapter (beginning on page 4-78). Note this 
appendix is not formatted with double underlined text to indicate new text as the 
entire appendix is new. 

Appendix 4.8-BASE  

On page A4.8-BASE-1, the following text would be revised as follows:*  

As will be shown in this section, operations during the 2008-2010 period is are 
similar to operations at the Facility in 2011. 

On page A4.8-BASE-4, Table A4.8-BASE-1 is revised as follows:** 

Sources: BAAQMD, 2013Appendix 4.3-EI; Chevron Data Transmittal #53A, 2013; 
Chevron Data Transmittal #53B, 2013; Chevron Data Transmittal #53C, 2013. 
Total Facility emissions reported to CARB for reporting year 2011 are publically 
available at: http://www.arb.ca.gov/cc/reporting/ghg-rep/reported-data/ghg-
reports.htm (accessed November 11, 2013).  

On page A4.8-BASE-5, the following text would be revised as follows:*  

Emissions associated with water usage arise out of the sourcing, treatment, and 
distribution of water. Ggreenhouse gas emissions associated with water usage 
are calculated by multiplying the water usage (2,519 million gallons [Mgal] 
freshwater and 1,570 Mgal reclaimed water) (Chevron Data Transmittal #36I 
(Rev. #2), 2014) by the electricity intensity factor appropriate for Northern 
California (3.5 megawatt-hours [MWh]/Mgal) for freshwater and 2.1 MWh/Mgal 
for reclaimed water) (CEC, 2006; CAPCOA, 2010; Chevron Data Transmittal #51 
(Rev #1), 2013)5 and the average of the CO2 emission factors reported by Pacific 
Gas and Electric Company (PG&E) (553.7 lb/MWh) for the year’s corresponding to 
the 2008-2010 period and the methane (CH4) and nitrous oxide (N2O) emission factors 
reported by CARB (PG&E, 2013; CARB, 2010). 
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On page A4.8-BASE-7, the following text would be revised as follows:*  

The 2008-2010 greenhouse gas emissions associated with shipping average 
40,980 41,333 MT CO2e per year. 

On page A4.8-BASE-8, the following text would be revised as follows:** 

Greenhouse gas emissions associated with non-shipping transportation are 
roughly 9,781 9,969 MT CO2e per year, or approximately 0.2% of the 2008-2010 
period inventory. 

On page A4.8-BASE-9, the following text would be revised as follows:** 

In total, these measures will result in an annualized savings of 74,610 MT CO
2
e. 

A listing of these measures along with their annualized greenhouse gas emission 
reductions is provided in Table A4.8-BASE-3. These measures include upgrading 
motors, improving computer process controls, changing equipment, repairs, 
insulation, improvement of catalyst performance, and improved monitoring and 
maintenance. Annual savings from each of these measures range from 30,400 
MT CO

2
e (Improvement to Cogen SCR Catalyst Performance and Gas Turbine) 

down to 10 MT CO
2
e (Upgrade of Standard Motors with Premium Efficiency 

Motors).  

Ten of the measures that Chevron has completed or has committed to have 
received rebates under the Statewide Customized Offering for Business program 
administered by Pacific Gas & Electric (PG&E) and overseen by the California 
Public Utilities Commission (CPUC). These measures constitute up to 70,610 
MT CO

2
e in annual greenhouse gas reductions or roughly 95% of the total 

emission reductions that the Facility will implement before 2016. This program 
creates incentives for energy efficiency projects by providing rebates on 
permanent capital improvement projects that demonstrate a real savings in 
energy. Energy savings from these 10 measures were verified by a third-party 
consultant that reviews the baseline and post-project energy use as part of a 
requirement of the program. Baseline energy usage is based on a few years of 
data; post-project energy usage is based on 6 months of data.  

Regulations that would affect emissions levels from the 2008-2010 period to the 
Baseline (2016) include the Pavley vehicle standards (Pavley), the Low Carbon 
Fuel Standard (LCFS), and the Renewables Portfolio Standard (RPS). Pavley and the 
LCFS would affect non-shipping transportation emissions. As is described in 
more detail in Appendix GHG-Regulatory, implementation of the Pavley regulation 
is expected to reduce greenhouse gas emissions from California passenger 
vehicles by about 30% in 2016 (CARB, 2013a), and implementation of the LCFS 
would reduce the carbon intensity of California’s transportation fuels by at least 
10% by 2020 (CARB, 2013b). As will be discussed in this section, non-shipping 
transportation (rail and on-road mobile source) greenhouse gas emissions are 
very small (< 0.2%) compared to other Facility emissions. Therefore, changes due 
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to Pavley and LCFS are very small. The RPS would affect emissions associated 
with electricity usage and requires retail sellers of electric services to increase 
procurement from eligible renewable resources to 33% of total retail sales by 
2020. Therefore, the RPS would lower emissions associated with water usage and 
imported electricity usage. Emissions associated with electricity and water usage 
are very small compared to total 2008-2010 period emissions (roughly 0.5%). 
Therefore, changes in indirect GHG emissions due to the RPS are very small. 

Page A4.8-BASE-14 is revised as follows:** 

Bay Area Air Quality Management District (BAAQMD). 2013. Transmittal: Chevron 
Draft Environmental Impact Report (BAAQMD Emissions Inventory Data).   

Appendix 4.8-CGRP 

On page A4.8-CGRP-33 and A4.8-CGRP-34 the following text would be revised 
as follows:  

1.13.2 Greenhouse Gas Reductions and Costs  

Table A4.8-CGRP-16 presents annual greenhouse gas savings from the 2-MW 
solar project. The projected annual energy output of the facility is 3,800 
megawatt-hours (MWh). The corresponding annual emission reduction of 666 MT 
was calculated using the greenhouse gas electricity emission factor for the City 
of Richmond. 

The gross cost of the project is estimated at $7.8 million, based on the cost of a 
conventional solar facility.87 Assuming the solar power developer Chevron 
receives a 30% federal tax credit, the actual cost would be approximately $5.5 
million.88 Assuming a project lifetime of 25 years, the cost effectiveness would be 
roughly $328/MT CO

2
e.89 

Appendix 4.8-GOP  

On page A4.8-GOP-1, the following text would be revised as follows:*  

Emissions from shipping are presented separately in Appendix 4.3-SHP. 
Emissions associated with construction of the Modernization Project are 
addressed in Appendix 4.3-CST, Construction Emissions. 

On page A4.8-GOP-17, Table A4.8-GOP-5 is revised as follows:** 

Sources: BAAQMD, 2013Appendix 4.3-EI; Chevron Data Transmittal #53A, 2013; 
Chevron Data Transmittal #53B, 2013; Chevron Data Transmittal #53C, 2013. 
Total Facility emissions reported to CARB for reporting year 2011 are publically 
available at: http://www.arb.ca.gov/cc/reporting/ghg-rep/reported-data/ghg-
reports.htm. 
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On pages A4.8-GOP-12 to 13, the following text would be revised as follows:*  

1.7 OVERVIEW OF CASES EVALUATED: 2008-2010 PERIOD, 
BASELINE, AND PROJECT 

Operational greenhouse gas emissions both before and after the Modernization 
Project is implemented must be evaluated in order to determine the net change 
in emissions. This EIR evaluates four emissions inventories:  

 2008-2010 Period  

 Baseline 

 Project 93% Utilization Scenario (Facility 93% Utilization and Hydrogen Plant 
100% Utilization) 

 Project 100% Utilization Scenario (Facility and Hydrogen Plant 100% 
Utilization)  

This section provides an overview of the key premises for each of the four 
emissions inventories. Subsequent sections provide more detailed descriptions 
of the data and calculation methods used to derive the four emissions 
inventories. Emission inventories for an additional 17 Project scenarios were also 
evaluated including that for significantly heavier, lighter, and sour blends.  These 
emission inventories are included in Section 1.12.  

For the 2008-2010 period inventory, a period of 2008-2010 was chosen because 
it is representative of existing actual Refinery Operations. As described in Section 
4.8: Greenhouse Gases, and Appendix 4.8-BASE, year 2011 was also reviewed and 
determined to be consistent with the 2008-2010 period, but is not included in 
the 2008-2010 period.4 2008-2010 period greenhouse gas emissions for on-site 
stationary combustion and process sources are obtained from Chevron’s reports 
of greenhouse gas emissions to CARB under the California Mandatory Reporting 
Rule for Greenhouse Gas Emissions (17 CCR, Sections 95100-95158), as 
presented in Appendix 4.8-CEI. Details of the calculation of Baseline indirect 
emissions are presented in a later section of this appendix.  

The Baseline inventory incorporates: (1) equipment changes; (2) new regulations; 
and (3) emission reduction measures scheduled to be implemented before the 
January 2016 expected start date of the Modernization Project. As described in 
Section 4.8, Greenhouse Gases, and Appendix 4.8-BASE, the only regulation 
directly affecting Facility operational greenhouse gas emissions is the California 
Renewables Portfolio Standard, which requires retail sellers of electric services to 
increase procurement from eligible renewable resources to 33% of total retail 
sales by 2020. This gradually decreases the greenhouse gas emission factor for 
electricity usage and therefore reduces greenhouse gas emissions associated 
with purchased electricity and water usage in the Baseline. Chevron has 
identified 13 individual greenhouse gas emission reduction measures that will be 
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implemented after the 2008-2010 period but prior to Modernization Project 
startup, and are to be implemented independent of the Modernization Project. 
These include measures that are designed to increase energy efficiency and 
process performance, thus reducing fuel and electricity usage and associated 
greenhouse gas emissions in the Baseline. Consistent with the Smart Rail court 
decision described in Section 4.8, Greenhouse Gases, this EIR uses the Baseline 
representing January 2016 conditions to evaluate the significance of Project-
related greenhouse gas emissions.  

On page A4.8-GOP-24, the following text would be revised as follows:** 

This second category of emissions relates to the increase in emissions resulting 
from an increase in Refinery utilization to 93% and 100% (respectively) of the 
Refinery's permitted capacity, and 100% of the future hydrogen plant capacity. 
This EIR evaluates two 19 Modernization Project emission inventories which 
include to represent the two different Facility utilization rates: 

 Project 93% Utilization Scenario (Refinery 93% Utilization and Hydrogen Plant 
100% Utilization) 

 Project 100% Utilization Scenario (Refinery and Hydrogen Plant 100% 
Utilization) 

 
Page A4.8-GOP-49 is revised as follows:** 

Bay Area Air Quality Management District (BAAQMD). 2013. Transmittal: Chevron 
Renewal Project Draft Environmental Impact Report (BAAQMD Emissions 
Inventory Data). August, 12.   

Appendix 4.8-SET 

Page A4.8-SET-10 is revised as follows:** 

In 2011, the largest source of greenhouse gas emissions in California 
(approximately 38%) was the transportation sector (CARB, 2013a). High GWP 
gases11 accounted for approximately 3% of the CO

2
e emissions in 2011 (CARB, 

2013b2013a). 

Page A4.8-SET-11 is revised as follows:** 

A4.8-SET-4 shows California’s per-capita greenhouse gas emissions compared to 
other states and the U.S. as a whole in 2010. Since 2000, California’s per-capita 
greenhouse gas emissions have trended downward despite population growth, 
with the exception of a slight increase from 2010 to 2011. An overall decrease in 
gross greenhouse gas emissions since 2004 has also contributed to the decrease 
in per-capita greenhouse gas emissions (CARB, 2013b2013a). Figure A4.8-SET-3 
shows the downward trend in both overall emissions and per-capita emissions.  
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In 2011, emissions from facilities required to report their greenhouse gas 
inventories to CARB under the California Mandatory Reporting Rule dropped for 
the third straight year from 133 MMT CO

2
e in 2008 to 111 MMT CO

2
e in 2011, 

coming in below the cap that CARB set for the first year of cap-and-trade 
emissions trading in 2013. The majority of emissions reductions were achieved 
in the electricity generation sector. CARB attributed the reductions in this sector 
to both increases in renewable power generation and decreases in state 
electricity consumption (CARB, 2013a). CARB forecasted 463 MMT CO

2
e 

emissions in 2011; actual emissions were approximately 3% lower than 
forecasted. The forecast projects California’s greenhouse gas emissions will 
reach approximately 507 MMT CO

2
e by 2020 if no measures are taken to 

mitigate or decrease emissions (CARB, 2013c2013b). 

Page A4.8-SET-23 is revised as follows:** 

California Air Resources Board (CARB). 2013a. 2008 to 2011 Emissions Trends: 
Mandatory Greenhouse Gas Emissions Reporting. January. Accessed October 18, 
2013. http://www.arb.ca.gov/cc/reporting/ghg-
rep/reported_data/2008_2011_ghg_trends_revised.pdf. 

California Air Resources Board (CARB). 2013ab. California Greenhouse Gas 
Emission Inventory. October. Accessed October 18, 2013. 
http://www.arb.ca.gov/cc/inventory/data/data.htm. 

California Air Resources Board (CARB). 2013bc. Greenhouse Gas Inventory – 2020 
Emissions Forecast. Accessed October 18, 2013. http://www.arb.ca.gov/ 
cc/inventory/data/forecast.htm.  

Appendix 4.13-DET 

On page A4.13-DET-46, Section 1.2.2 (Footnote), would be revised as 
follows:** 

5 The term “all clear” is not a written finding resulting from the 
investigation; instead it is a term of art used by community warning system 
(CWS) operators and confirmed by Contra Costa County Health to indicate via 
siren activation phones, text messages, emails, social media (currently Facebook 
and Twitter), and the CWS public website that the hazard of concern no longer 
exists. The Contra Costa County Sheriff activates the siren (Chevron Data 
Transmittal #87, 2014).
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APPENDIX 4.3 

MIT: MITIGATION MEASURES 

The Draft EIR identified mitigation measures that would reduce emissions to less 
than significant levels (for CEQA purposes) and to "no net increase" (NNI) for 
purposes of achieving an applicant project objective. Several commenters raised 
questions about the quantitative reductions associated with each mitigation 
measure. This new Appendix 4.3 "shows the math" by explaining the quantitative 
emission reduction calculations that were used in the Draft EIR to reach the 
conclusion that, as mitigated, the Project would result in NNI in criteria air 
pollutants (CAPs) and risks from toxic air contaminants (TACs) for both the 93% 
and 100% Utilization Scenarios. 

Other commenters also asked for more specificity about how mitigation 
measures were prioritized, and requested that physical emission reductions from 
Facility operations be prioritized ahead of the use of emission reduction credits 
(ERCs) for CAPs. All mitigation required to reduce risks from TACs were required 
to be achieved with offsetting physical emission reductions. The mitigation 
measures for CAPs listed physical emission reduction mitigation measures before 
ERCs, but did not clearly specify that physical reduction measures must be 
implemented ahead of ERCs. This prioritization of physical mitigation measures 
ahead of ERCs has been clarified with revised mitigation measures as explained 
in the Final EIR (see Response B12-20). Please note that the existing regulatory 
system does not allow the use of ERCs for TAC reductions; therefore, no ERCs 
were used for TAC reductions. While Mitigation Measure 4.3-5 allows for the use 
of ERCs for certain CAPs (respirable particulate matter, less than 10 microns in 
diameter [PM

10
], fine particulate matter [PM

2.5
], and reactive organic gas [ROG]), 

the mitigation for TAC risks under Mitigation Measure 4.3-6a are sufficient to 
achieve compliance with both the Bay Area Air Quality Management District’s 
(BAAQMD) CEQA significance thresholds and NNI in TAC health impacts from 
Baseline conditions. This appendix also shows this prioritization of physical 
emission reduction mitigation measures, and identifies with specificity the 
Mitigation Measures that are required to achieve NNI for the 93% utilization level 
and the 100% utilization level—for CAPs and for health impacts from TACs.  

Mitigation measure calculations are presented below for each CAP and for risk 
mitigations from diesel particulate matter (DPM) reductions from ships (which is 
the driver of health risks from TACs).  

4.1 SULFUR OXIDES MITIGATION 

This section describes the background for the sulfur oxides (SO
x
) mitigation 

proposed as a part of the Chevron Refinery Modernization Project (Modernization 

Note this entire appendix represents 
new text. As a result the text is not 
formatted with double underline. 
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Project, or Project) as well as the methods used to estimate the efficacy of that 
mitigation.  

4.1.1 Background  

As discussed in Mitigation Measure 4.3-9 of the Chevron Refinery Modernization 
Project Draft Environmental Impact Report (Draft EIR), Section 4.3, Air Quality, no 
additional  SO

x
 mitigation is required under any of the 93%  Utilization Scenarios. 

Please see Response B12-20 for modifications to Mitigation Measure 4.3-9, as 
described above. Table 4.3-20 of the Draft EIR shows that very slight increases in 
SO

x
 (1–3 tons/year, depending on the scenario) would occur at the 100% 

utilization levels; thus, mitigation is required for the 100%  Utilization Scenarios. 
The quantity of SO

x
 mitigation reductions required will depend on actual SO

x
 

emissions, as reported annually in the BAAQMD Emissions Inventory. Any 1-year 
exceedance of the Baseline will trigger the need for additional SO

x
 mitigation, 

which will result in annual SO
x
 reductions below Baseline even if such 

exceedances do not recur in future years. Chevron shall achieve the NNI Project 
Objective for SO

x
 by implementing one or more of the following feasible 

mitigation measures: 

Chevron shall increase the use of SO
x
-reducing catalyst material that has been 

demonstrated to substantially reduce SO
x
 emissions in refinery flue gases. This is 

a feasible means of reducing SO
x
 in flue gas in the very low quantities needed to 

achieve the NNI Project Objective for SO
x
, even under the highest SO

x
 emission 

scenario identified in Table 4.3-22 of the Draft EIR. 

After implementing the above measure, if addition mitigation is required, 
Chevron will permanently retire ERCs to offset any SO

x
 over Baseline, to achieve 

the NNI Project Objective for SO
x
. Permanent retirement of ERCs assures that 

these "banked" emissions cannot occur within Richmond or elsewhere in the Bay 
Area. If such reductions do not achieve the NNI objective, Chevron must curtail 
emissions to a level that achieves this objective. 

4.1.2 Methodology and Results 

This section explains the methodology and supporting information used to 
estimate SO

x
 emissions reductions associated with using the SO

x
-reducing 

catalyst materials in the fluid catalytic cracker unit. The Facility used SO
x
-

reducing catalyst in order to comply with consent decree requirements for fluid 
catalytic cracker SO

x
 emissions. The requirements that came in to effect in 

October 2006 were included under Condition #11066 (4.b) of the Title V Permit: 

“4.b. The owner/operator of S-4285 shall not exceed 25 ppmvd SO
2
 @ 0% 

O
2
 on a 365 day rolling average and 50 ppmvd SO

2
 @ 0% O

2
 on a 7 day 

rolling average (effective 10/31/06). SO
2
 emissions during startup, 

shutdown, or malfunction shall not be used in determining compliance 
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with this 7 day rolling average SO
2
 emission limit, provided that good air 

pollution control practices to minimize SO
2
 emissions are implemented 

during these periods. (basis: consent decree case # 03-04650, date: 
6/27/05)” 

The 2005 monthly continuous emission monitoring system reports from January 
through May show representative fluid catalytic cracker operations prior to the 
consent decree limit (Chevron Data Transmittal #76 (Rev #1), Attachment #2, 
2014), which demonstrates the high sulfur dioxide reduction performance of the 
SO

x
-reducing catalyst when compared to the 2008-2010 continuous emission 

monitoring system reports (Chevron Data Transmittal #66, 2014). As shown in 
Tables A4.3-MIT-1 and A4.3-MIT-2 below, the average 24-hour and maximum 
1-hour monitored SO

x
 concentration in fluid catalytic cracker exhaust emissions 

are much higher in 2005 (pre-requirement) and significantly lower in 2009 (post-
requirement). 

Table A4.3-MIT-1 COMPARISON OF MONITORED 24-HOUR AVERAGE SO
X
 

CONCENTRATION BETWEEN 2005 AND 2009 

Summary 

24-Hour Average Monitored SO
x
 Concentration 

(ppm) 

2005 2009 Difference 

January 156.0 16.0 140.0 

February 147.9 15.6 132.3 

April 134.6 14.8 119.8 

May 170.6 11.8 158.8 

Average 152.3 14.6 137.7 

Note: ppm = parts per million 

 

Table A4.3-MIT-2 COMPARISON OF MONITORED 1-HOUR MAXIMUM SO
X
 

CONCENTRATION BETWEEN 2005 AND 2009 

Summary 

1-Hour Maximum Monitored SO
x
 Concentration 

(ppm) 

2005 2009 Difference
 

January 186.3 19.2 167.1 

February 177.2 18.5 158.8 

April 180.1 18.5 161.5 

May 200.7 15.2 185.6 

Average 186.1 17.8 168.2 

Note: ppm = parts per million 
Source: Chevron Data Transmittal #76 (Rev #1), 2014; Chevron Data Transmittal #66, 2014. 
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The continuous emission monitoring system reports also present the estimated 
SO

x
 emissions based on the monitored concentration. Table A4.3-MIT-3 below 

presents the 2005 and 2009 average monthly emissions, the monthly SO
x
 

reduction, and the projected annual SO
x
 reduction based on the monthly 

reduction for January, February, April, and May. 

Table A4.3-MIT-3 COMPARISON OF FLUID CATALYTIC CRACKER SO
X
 EMISSIONS 

BETWEEN 2005 AND 2009 

Summary 

2005 SO
x
 

Emissions 
(tons) 

2009 SO
x
 

Emissions 
Monthly SO

x
 

Reduction 

Projected 
Annual SO

x
 

Reduction 

Januarya 127.5 10.6 116.8 1,346 

February 123.3 12.9 110.4 1,325 

April 154.8 12.5 142.3 1,707 

May 197.2 10.6 186.6 2,239 

Average 150.7 12.8 137.8 1,654 
a Excluded the plant shutdown period. 
Source: Chevron Data Transmittal #76 (Rev #1), 2014; Chevron Data Transmittal #66, 2014. 

SO
x
-reducing catalyst is a known control technology for fluid catalytic cracker 

sulfur dioxide listed in the BAAQMD Best Available Control Technology Manual.2 
As shown in Table A4.3-MIT-3, the use of SO

x
-reducing catalyst for complying 

with consent decree requirements reduced the SO
x
 emissions by approximately 

117 tons when comparing SO
x
 emissions from January 2009 to those in January 

2005. The monthly SO
x
 emissions from February to May for 2005 and 2009 were 

also compared, and the reductions by month were used to calculate the average 
monthly SO

x
 emissions reduction (i.e., approximately 138 tons/month). The 

average annual SO
x
 emissions reduction of 1,654 tons/year resulting from the 

use of SO
x
-reducing catalyst was estimated by multiplying the average monthly 

SO
x
 emissions reduction by 12. The additional 1–3 tons/year of SO

x
 emissions 

reduction needed to achieve NNI for the 100% Utilization Scenarios is less than 
0.2% of the estimated annual SO

x
 emissions reduction and can be achieved 

through the use of additional SO
x
 reducing catalyst in the fluid catalytic cracker 

unit. 

In addition, Table A4.3-MIT-3 also presents the annual SO
x
 reduction projected 

based on the individual monthly SO
x
 reduction. The reduction ranges from 1,325 

to 2,239 tons/year. Compared to the average annual SO
x
 reduction, the lowest 

annual reduction is about 329 tons lower, and the highest is 585 tons higher. 
The additional 1–3 tons/year of SO

x
 emissions reduction needed to achieve NNI 

                                               
2 http://hank.baaqmd.gov/pmt/bactworkbook/default.htm. 
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is less than 0.3% of difference between the high and low. Therefore, this is a 
feasible SO

x
 mitigation measure.  

4.2 PARTICULATE MATTER MITIGATION  

This section describes the background for the PM
10
 mitigation proposed as a part 

of the Modernization Project, and also the methods used to estimate the efficacy 
of that mitigation.  

4.2.1 Background 

As discussed in Mitigation Measure 4.3-7 of the Draft EIR Section 4.3, Air Quality, 
as revised in Response B12-20, no additional mitigation measures for PM

10
 are 

required under any of the 93% Utilization Scenarios. PM
10
 mitigation is required 

for the 100% Utilization Scenarios. The quantity of PM
10
 mitigation reductions 

required will depend on actual PM
10
 emissions, as reported annually in the 

BAAQMD Emissions Inventory. Any 1-year exceedance of the Baseline will trigger 
the need for additional PM

10
 mitigation, which will result in annual PM

10
 

reductions below Baseline even if such exceedances do not recur in future years. 
As described in Mitigation Measure 4.3-7 of the Draft EIR, as revised in Response 
B12-20, Chevron shall reduce PM

10
 emissions to below BAAQMD Significance 

Thresholds, and achieve the NNI Project Objective, by implementing the 
following feasible mitigation measure: 

Chevron shall increase the size of the fluid catalytic cracker electrostatic 
precipitator (ESP) by approximately 50% to eliminate an existing ammonia 
injection process in the flue gas in the fluid catalytic cracker unit. The 
ammonia injection process currently occurs before the flue gas is passed 
through the ESP, and helps remove particulates from the flue gas. Ammonia 
is also produced by the refinery process, and the reuse of ammonia reduces 
the quantity of ammonia stored and transported as a product. The ESP 
removes particulates from the flue gas with an electrical charge that causes 
the particulates to attach to a plate that is then periodically cleaned. 
Eliminating the ammonia injection treatment of the flue gas will significantly 
reduce PM10 emissions, with the potential for up to 50 tons/year of PM10 

reductions (or approximately double the quantity of PM10 reductions required 

to achieve the NNI Project Objective for the scenarios depicted in Table 4.3-
22 of the Draft EIR). 

After implementing the above measure, if addition mitigation is required, 
Chevron will permanently retire ERCs to offset any PM10 over Baseline, to achieve 

the NNI Project Objective for PM10. Permanent retirement of ERCs ensures that 

these "banked" emissions cannot occur within Richmond or elsewhere in the Bay 
Area. If such reductions do not achieve the NNI objective, Chevron must curtail 
emissions to a level that achieves this objective. 
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This section describes how the injection of ammonia using the current 
equipment configuration at the Facility results in a significant portion of 
particulate matter (PM) emissions that are captured as condensable PM. This 
section also discusses the methodology used to estimate PM

10
 emissions 

reductions from eliminating the ammonia injection by resizing the fluid catalytic 
cracker ESP, as discussed in the first mitigation measure above. 

4.2.2 Methodology and Results 

Emissions from fluid catalytic cracker units may result from the following 
mechanism: (1) catalyst fines that escape the catalyst recovery and air pollution 
control equipment; (2) sulfur trioxide and sulfuric acid, which originate from 
sulfur in fuels, a small fraction (typically 2–10%) of which may be converted to 
sulfur trioxide and/or sulfuric acid aerosols; (3) particulate and certain semi-
volatile organic compounds that may be both generated and consumed during 
the combustion process and from mineral matter; and (4) ash and other 
incombustible residues in fuels and feed materials. 

Many fluid catalytic cracker units are equipped with ESPs for catalyst removal and 
PM emissions control. Ammonia is often injected upstream of an ESP to enhance 
PM collection efficiency, reacting with sulfuric acid to form ammonium sulfate 
and/or ammonium bisulfate aerosols—“sticky” (i.e., charged) particles that 
combine with dust or particulates making the particulates larger and easier to 
remove. 

This ammonia application generally results in some level of excess ammonia 
present in the vent gas at the stack. Gaseous ammonia can contribute to primary 
PM emissions via reaction with sulfur trioxide and/or sulfuric acid, if present in 
the stack gas, to form sulfate aerosols. Similar reactions may occur with 
ammonia and hydrogen chloride gas, if present, to form ammonium chloride 
aerosols. Reducing ammonia injection requires upgrading of the ESP to ensure 
the same level of PM reduction.  

Increasing the collection area by adding fields to an existing ESP can significantly 
improve PM collection efficiency. Under normal conditions in a well-designed ESP, 
most of the particles will be collected in the first (upstream) fields and ESP 
emissions are dominated by re-entrainment of fine dust from the last 
(downstream) field of the ESP during rapping. Adding new fields downstream of 
an existing ESP can be very effective, as can simply adding collection area similar 
in design to the existing ESP. A properly designed field addition to the existing 
ESP should achieve similar or better PM reductions compared with ammonia 
injection. 

The presence of ammonia downstream of the ESP results in a significant portion 
of PM that is measured as condensable PM emissions (Chevron Data Transmittal 
#74 (Rev #1), 2014). Increasing the size of the fluid catalytic cracker ESP by 
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approximately 50% counteracts the effect of eliminating ammonia injection and 
not conditioning the particulates. The PM emissions reduction from this 
mitigation measure was quantified in two scenarios using the 2011 ammonia 
injection quantity of 223,187 pounds (lbs) from the 2011 report year Toxic 
Release Inventory report3 and ammonia slip factor of 50% from the 2010 
BAAQMD source test. The detailed calculations and BAAQMD source test data are 
presented below. 

In the first scenario, the ammonia emissions of 111,850 lbs/year due to 
ammonia slip were assumed to become condensable PM

10
, which results in PM

10
 

emissions of 55.9 tons/year, as presented in Table A3.4-MIT-4 below. This 
approach is conservative because ammonia is lighter than the most common 
ammonia-based condensable PM

10
 emissions (ammonium sulfate), and thus 

underestimates the PM
10
 reduction. As an additional layer of conservatism, the 

PM
10
 reductions of 55.9 tons/year due to elimination of the ammonia injection 

process were rounded down to 50 tons/year (Chevron Data Transmittal #74 (Rev 
#1), 2014). To achieve NNI for all Modernization Project scenarios, a PM

10 

emissions reduction of 31 tons/year is required, which is less than the PM
10
 

reduction due to this measure. 

In the second scenario, the South Coast Air District Management 2013 Final 
Environmental Assessment (EA) (SCAQMD, 2003) was used to estimate PM 
reductions. This assessment indicates that condensable emissions from fluid 
catalytic cracker unit consist primarily of ammonium sulfate, which forms both in 
the sampling apparatus and in the atmosphere as the results of both ammonia 
(due to ammonia slip) and sulfur trioxide and/or sulfuric acid gases being 
presented in the stack. The 2003 Final EA also mentioned that it is reasonable to 
expect that all of the ammonia will react to form ammonium sulfate when 
ammonia is the limiting component. Consistent with the Final EA, in this 
calculation, all ammonia was assumed to convert into ammonium sulfate (217 
tons/year) and is measured as condensable PM

10
, as presented in the Table A4.3-

MIT-4, below. Therefore, by eliminating ammonia injection, a reduction of 217 
tons/year of condensable PM

10
 emissions would be obtained under this scenario; 

which is approximately 7 times the quantity of PM
10
 reductions required to 

achieve the NNI Project Objective for the 100% Utilization Scenarios depicted in 
Table 4.3-22 of the Draft EIR.  

                                               
3 2011 was the first year reporting the full-year ammonia injection quantity after the 

BAAQMD’s ammonia slip source test. 2012-2013 data were not used because of the crude 
unit fire shutdown.  
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Table A4.3-MIT-4 QUANTIFICATION OF CONDENSABLE PM REDUCTION 

Scenario 

Ammonia 
Injectiona 

(lbs) 

Ammonia 

Slip 
Factorb 

Ammonia 

Slip 
(lbs) 

Condensable PM  
(lbs) 

Condensable PM  
(ton) 

As 
Ammoniac 

As 
Ammonium 
Sulfated,e,f,g 

As  
Ammoniah 

As 
Ammonium 

Sulfateh 

Unmitigated 223,187 
50% 

111,594 111,594 433,920 55.9 217 

Mitigatedi 0 0 0 0 0 0 

Condensable 
PM

10
 Reduction    

111,594 433,920 55.9 217 

a 2011 ammonia injection quantity from the 2011 report year Toxic Release Inventory report. 
b From 2010 BAAQMD source test. 
c Assuming all ammonia slip emissions become condensable PM

10
 emissions 

d Calculated by:    ×     %  
e Assumed all ammonia (molecular weight = 17 lbs/lb-mole) slip was converted to ammonium sulfate 
(molecular weight = 132 lbs/lb-mole) and is measured as condensable PM

10
. 

f The reaction stoichiometry dictates that 2 moles of ammonia form 1 mole of ammonium sulfate. 
g Calculated by:   × 132 ÷ 17 ÷ 2   ( )  

h Calculated by:       ÷ 2000  

i The mitigation measure that increases the size of the fluid catalytic cracker ESP by approximately 
50% to eliminate an existing ammonia injection process in the flue gas in the fluid catalytic cracker 
unit. 

Source: Chevron Data Transmittal #74 (Rev #1), 2014. 

4.3 ROG MITIGATION 

This section describes the background for the ROG mitigation proposed as a part 
of the Modernization Project, and also the methods used to estimate the efficacy 
of that mitigation.  

4.3.1 Background 

As discussed in Mitigation Measure 4.3-5f in Section 4.3.6.2.4 on pages 4.3-92 
through 94 of the Draft EIR, and modified by Response B12-20, additional ROG 
mitigation is required under all Modernization Project scenarios, in quantities 
ranging from 12 to 65 tons/year. ROG reductions required under the 93% Project 
Scenario are 25 tons/year, and those required under the 100% Utilization 
Scenario are 54 tons/year, as indicated in Table 4.3-22. ROG emissions increase 
with Facility utilization levels, with only the lowest utilization level—for Very 
Heavy Crude Oil (included in Table 4.3-20 of the Draft EIR)—having a net 
decrease in ROG relative to the Baseline. 

Reducing ROGs requires lowering volatile organic compound (VOCs) emissions 
from the Facility. A very high percentage of these VOCs are emitted (or assumed 
to be emitted for BAAQMD rulemaking and inventory purposes) from 
miscellaneous small sources, such as the valves and flanges on pipes at the 



FINAL EIR JUNE 2014 
4. REVISIONS TO DRAFT EIR VOLUMES 1 & 2 

 
 

4-86 

Facility. The most significant opportunity to reduce VOCs at the Facility is to 
install fixed domes over the large tanks used to store feedstocks and products. 
The tanks already have floating roofs to reduce VOCs, but adding a fixed dome 
further reduces VOC emissions by eliminating the effect of wind. Chevron has 
proposed as Project Design Feature to install a dome on Tank 3225 prior to 
commencement of Project operations, which is estimated to reduce ROG 
emissions by 2.1 tons/year. As mitigation, the EIR further requires Chevron to 
install two additional domes on Tanks 3189 and 3202 within 3 years following 
the commencement of Project operations, which is estimated to reduce ROG 
emissions by an additional 3.9 tons/year. Please see Mitigation Measure 4.3-5f, 
as revised by Response B12-20. Chevron has also identified an additional 27 
tanks that could be domed, representing cumulative VOC reduction 
opportunities of approximately 63.7 tons/year. Chevron recently provided new 
information on tank dome reductions (Chevron Data Transmittal #75 (Rev #3) 
2014); however, this new information has not been verified by the BAAQMD. 
Prior to granting mitigation credit for any tank doming project, a permit will have 
to be filed with the BAAQMD and the actual reductions will have to be verified by 
the BAAQMD during the permitting process.  

As described on page 4.3-93 of the Draft EIR, the quantity of ROG mitigation 
reductions required will depend on actual ROG emissions, as reported annually 
in the BAAQMD Emissions Inventory. Any 1-year exceedance of the Baseline will 
trigger the need for additional ROG mitigation, which will result in annual ROG 
reductions below Baseline even if such exceedances do not recur in future years. 
As described in the Draft EIR, Chevron shall reduce ROG emissions to below 
BAAQMD Significance Thresholds, and to ensure no net increase in Project ROG 
emissions above Baseline ROG emissions, by implementing Mitigation Measure 
4.3-5f as revised in Response B12-20. As revised, this mitigation measure 
prioritizes physical mitigation (e.g., doming tanks). 

After implementing the above measure, if addition mitigation is required, 
Chevron will permanently retire ERCs to offset any ROG over Baseline, to achieve 
the NNI Project Objective for ROG Permanent retirement of ERCs ensures that 
these "banked" emissions cannot occur within Richmond or elsewhere in the Bay 
Area. If such reductions do not achieve the NNI objective, Chevron must curtail 
emissions to a level that achieves this objective. 

The evaluation that was conducted to confirm the ROG reduction of these 
mitigation measures follows.  

4.3.2 Methodology and Results 

This section explains the methodology used to estimate ROG emissions 
reductions associated with installation of tanks domes, as discussed in the first 
mitigation measure above. The emissions reductions from the tank domes were 
estimated by modeling the post- Modernization Project throughput for each tank 
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with the United States Environmental Protection Agency (EPA) TANKS v4.09D 
program. This program was used to determine emissions reductions for all tank 
domes during the permitting process.  

TANKS is a Windows-based computer software program developed by the EPA for 
estimating VOC and hazardous air pollutant emissions from both fixed roof and 
floating roof storage tanks. TANKS is based on the emission estimation 
procedures from Chapter 7 of the EPA's Compilation of Air Pollutant Emission 
Factors (AP-42) (EPA 2006b).4 TANKS uses chemical, meteorological, roof fitting, 
and rim seal data to generate emissions estimates for several types of storage 
tanks—including vertical and horizontal fixed roof tanks, internal and external 
floating roof tanks, domed external floating roof tanks, and underground tanks. 

For each tank, the reduced ROG emissions (i.e., with tank dome) were modeled 
with TANKS V4.09D using the “domed external floating roof tank” option, and 
emissions without tank a dome were modeled using the “external floating roof 
tank” option. The modeled material, roof fitting, and rim seal data for each tank 
were provided in Chevron Data Transmittal #58 (2013) and Chevron Data 
Transmittal #75 (Rev #1, 2014). The TANKS default meteorological data at San 
Francisco International Airport (San Francisco AP, California) were used for the 
model. The tank ROG emissions reduction or the difference in ROG emissions 
between the domed and undomed tanks for each tank is summarized in the 
tables below. The cumulative ROG emissions reductions are also summarized in 
these tables. 

4.4 NITROGEN OXIDES MITIGATION MEASURES 

This section describes the background for the nitrogen oxides (NO
x
) mitigation 

proposed as a part of the Modernization Project, and also the methods used to 
estimate the efficacy of that mitigation.  

4.4.1 Background 

Mitigation Measure 4.3-5a in Section 4.3.6.2.4 of the Draft EIR, as revised by 
Response B12-20, describes one Project Design Feature and two mitigation 
measures that reduce NO

x
 emissions: 

1. Suezmax Engine Upgrades: To achieve its commitment of NNI in CAP 
emissions, Chevron has included an emission-reduction Project Design 
Feature for shipping in the Project. The Project Design Feature is to upgrade 
engines on two new Chevron Suezmax ships with low-emission engine 
technologies that result in fewer emissions than required under applicable 

                                               
4 http://www.epa.gov/ttnchie1/software/tanks/. 
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Table A4.3-MIT-5 SUMMARY OF TANK DOME ROG EMISSIONS REDUCTIONS 

Tank No. Servicea 

Reduction  
by Tank 

(tons/year) 

Cumulative 
Reductionb 
(tons/year) 

3189 Gasoline 2.6 2.6 

3202 Hydrocracker Feed 1.3 3.9 

1491 Alky C4 Feed 2.4 6.3 

3213 Gasoline 2.5 8.8 

3134 Gasoline 2.6 11.4 

1688 Gasoline 2.0 13.4 

1514 Fluid Catalytic Cracker Gasoline 4.1 17.5 

3133 Gasoline 2.6 20.1 

3071 Gasoline 2.6 22.7 

992 Gasoline 1.7 24.4 

3197 Hydrodesulfurized Naphtha 2.1 26.5 

1687 Gasoline 2.0 28.5 

990 Gasoline 1.8 30.3 

991 Gasoline 1.7 32.0 

3073 Isomerate 7.4 39.4 

1296 Fluid Catalytic Cracker Gasoline 3.1 42.5 

3191 Gasoline 1.5 44.0 

1287 Reformate 1.2 45.2 

3220 Recovered Oil 3.4 48.6 

3127 Recovered Oil 1.0 49.6 

1488 Gasoline 0.9 50.5 

1459 Gasoline 1.3 51.8 

3180 Alky C4 Feed 2.5 54.3 

3074 Recovered Oil 1.6 55.9 

3076 Recovered Oil 1.8 57.7 

3193 Alky C4 Feed 2.3 60.0 

3128 Recovered Oil 1.0 61.0 

3201 Alky C4 Feed 1.6 62.6 
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Table A4.3-MIT-5 SUMMARY OF TANK DOME ROG EMISSIONS REDUCTIONS 

Tank No. Servicea 

Reduction  
by Tank 

(tons/year) 

Cumulative  
Reductionb  
(tons/year) 

3075 Gasoline 1.1 63.7 
a This table does not restrict changes in tanks service as would otherwise be allowed by BAAQMD 
regulations and operating permits. 
b There are differences in tank dome reductions based on throughput for each Project utilization 
scenario. However, the differences are small enough that these values are representative for all 
Project utilization scenarios. 
c There is an additional 2.1 tons/year reduction from installation of a dome on Tank 3225, which 
is a Project Design Feature. 

Source: Chevron Data Transmittal #75 (Rev #1), 2014; Chevron Data Submittal #75 (Rev #3), 
2014. 

emission control laws for ships built in 2014. As described in Draft EIR 
Section 4.3.6.2.4, Chevron is removing three Suezmax vessels from West 
Coast service; these will be replaced with two newly built Suezmax ships in 
2014. Chevron has proposed as a Project Design Feature to upgrade the 
engines on the new Chevron Suezmax ships with low-emission engine 
technologies that result in fewer emissions than required under applicable 
emission control laws for ships built in 2014. 

2. Cleaner Tug Boats: Chevron shall fund and require installation of cleaner 
main and auxiliary engines on up to six tug boats serving the Long Wharf as 
well as non-Chevron facilities. Tugs are used to push barges, escort ships 
and barges, and assist ships and barges into berths. The Long Wharf is 
primarily served by six tugs. Under applicable California Air Resources Board 
(CARB) rules, four of these tugboats are required to be retrofitted with 
cleaner engines meeting designated Tier 2 emission standards, over a phase-
in period ending as late as 2022. The remaining two tugboats are required to 
be retrofitted with cleaner engines meeting designated Tier 3 emission 
standards in 2017. Chevron shall fund the installation of new, cleaner Tier 4 
main engines and Tier 3 auxiliary engines for the number of tugs required to 
remain below the BAAQMD NOx significance threshold. This mitigation 
measure would result in NOx

 emission decreases of up to 107 tons/year, in 
excess of the 75-tons/year increase over Baseline that would occur under the 
highest NOx

 emissions scenario (100% Utilization, Lightest Crude) included in 
Table 4.3-22. 

3. Parcel Size Optimization: Chevron shall increase the average parcel size (the 
average ship cargo volume that is delivered or picked up from the Long 
Wharf) to reduce the number of ship calls, and thereby reduce DPM emissions 
from shipping. This mitigation measure would also result in NO

x

 emission 
decreases of up to 59 tons/year, a substantial portion of the 75-tons/year 
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increase over Baseline that would occur under the highest NO
x

 emissions 
scenario (100% Utilization, Lightest Crude) included in Table 4.3-22. 

After implementing the above measure, if addition mitigation is required, 
Chevron will permanently retire ERCs to offset any NOx over Baseline, to achieve 
the NNI Project Objective for NOx. Permanent retirement of ERCs ensures that 
these "banked" emissions cannot occur within Richmond or elsewhere in the Bay 
Area. If such reductions do not achieve the NNI objective, Chevron must curtail 
emissions to a level that achieves this objective. 

4.4.2 Methodology and Results 

This section explains the methodology used to estimate NO
x
 emissions 

reductions associated with each of the NO
x
 mitigation measures.  

4.4.2.1 Suezmax Engine Upgrades 

Under current regulations, the replacement of the Suezmax ships require 
installation of main ship and auxiliary ship engines with a level of emission 
control called Tier 2 under the International Maritime Organization (IMO) 
requirements (IMO, 2008)5 for new engines that have been adopted by the EPA. 
These Tier 2 emissions are incorporated into the Baseline (resulting in a decrease 
in NO

x
 from these ships). As a Project Design Feature, Chevron would install 

technologies that would lower emissions further than what is required for ships 
built in 2014 as follows: (1) the main ship diesel engines would be upgraded to 
meet the IMO Tier 36 standard (versus the required Tier 2), which would reduce 
NO

x
 emissions from the main ship engine beyond those required by regulation; 

and (2) auxiliary engines would be upgraded with turbogenerators to meet 
requirements more stringent than IMO Tier 3 standards (versus the required Tier 
2), which would eliminate DPM emissions (a TAC emission) and reduce NO

x
 

emissions. 

The emission reduction features of this Project Design Feature were calculated 
using the same methodology as was used in the estimation of shipping 
emissions, as described in Draft EIR Appendix 4.3-SHP. The reduction in NO

x
 

emissions from this mitigation measure are 51 tons/year for the Project 93% 
Scenario and the Max Light 93% Scenario and 55 tons/year for the 100% Project 
Scenario and the 100% Max Light Scenario. 

                                               
5 The Tier 2 MARPOL Annex IV emission standard (applicable to new engines from 

2012 to 2015) requirement for a main diesel engine is 14.4 grams NO
x
 per kilowatt-hour 

for engines less than 130 revolutions per minute (rpm). 
6 The Tier 3 MARPOL Annex VI emission standard (applicable to new engines in IMO 

defined emission control areas from 2016 on) requirement for a main diesel engine is 3.4 
grams NO

x
 per kilowatt-hour for engines less than 130 rpm. 
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4.4.2.2 Cleaner Tug Boats 

The emissions reductions from the tug boat engine replacements were estimated 
based on primary data for the 2008-2010 operation of the six tugs that would be 
replaced using the same emission estimation methodology as described for tug 
boats (Chevron Data Transmittal #26F, 2014), accounting for emission 
reductions achieved by the new Tier 4 main and Tier 3 auxiliary engines. Tug 
boat NOx emission reductions were calculated only for the transiting mode; 
emissions during maneuvering or idling were conservatively not accounted for. If 
this were accounted for, emissions reductions would be even greater. 2008-2010 
transiting information for the tug boats was used to estimate the hours of travel 
by transiting leg. The reduction in NO

x
 emissions from this mitigation measure 

are 97, 104, 101, and 107 tons/year for the 93% Project Scenario, 100% Project 
Scenario, 93% Max Light Scenario, and 100% Max Light Scenario, respectively. 

4.4.2.3 Parcel Size Optimization 

The emissions reductions from the parcel size optimization mitigation were 
estimated using the shipping model (Chevron Data Transmittal #26F, 2014). 
Emission estimates were calculated in the shipping model for the 100% Light 
Max Scenario by increasing parcel size by reasonable amounts. Parcel size was 
optimized for Chevron Suezmax, and Product ships. The parcel size as a 
percentage of capacity before and after the optimization is shown in Table 
A4.3-MIT-6 below: 

Table A4.3-MIT-6 SHIP PARCEL SIZE AS A PERCENT OF CAPACITY BEFORE AND AFTER 

PARCEL SIZE OPTIMIZATION 

Operator 
Ship 
Type 

Engine 
Type 

Pump 
Type 

Before 
Optimization After Optimization 

Load Discharge Load Discharge 

Chevron 

Aframax SSD Steam 12.0%   0.0% 60.0%   0.0% 

Suezmax SSD Steam   0.0% 59.5%   0.0% 80.0% 

Product SSD 
Diesel 30.5% 17.8% 70.0% 60.0% 

Steam 51.7% 14.9% 70.0% 60.0% 

Note:  SSD – slow speed diesel engine 

Source: Chevron Data Transmittal #73 (Rev #3), 2014. 

Similarly, parcel size was optimized for Barge 2D and Barge 4D, as shown in 
Table A4.3-MIT-7. 
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Table A4.3-MIT-7 BARGE PARCEL SIZE AS A PERCENT OF CAPACITY BEFORE AND AFTER 

PARCEL SIZE OPTIMIZATION 

Barge Type 
Tug Engine 

Type 

Before Optimization After Optimization 

Load Discharge Load Discharge 

BARGE1D 
HSD 81.0% 0.0% 81.0% 0.0% 

MSD 87.4% 2.4% 87.4% 2.4% 

BARGE2D 
HSD 82.4% 7.2% 82.4% 7.2% 

MSD 72.4% 17.6% 80.0% 17.6% 

BARGE3D MSD 85.9% 0.9% 85.9% 0.9% 

BARGE4D MSD 50.1% 0.0% 80.0% 0.0% 

Note:   HSD = high speed diesel engine; MSD = medium speed diesel engine 

Source: Chevron Data Transmittal #73 (Rev #3), 2014. 

Optimized average parcel sizes were all less than average ship capacity 
estimates. Because of the increased parcel size for ships and barges, the annual 
calls will be reduced by 97 calls for ships, and by 10 calls for barges, 
respectively, for the 100% Light Max Scenario. Table A4.3-MIT-8 shows for the 
100% Light Max Scenario, approximate estimates by ship and barge type, calls 
reduced, emissions available for mitigation per call, and associated NO

x
 emission 

reductions. NO
x
 emission reductions per call shown in Table A4.3-MIT-8 are 

estimates of emissions available for reduction from parcel size optimization, 
including all transit and maneuvering mode emissions and non-pumping at-berth 
emissions; pumping mode and stand-by tug emissions are not affected by parcel 
size optimization and are excluded from these estimates. 

Table A4.3-MIT-8  REDUCTIONS IN ANNUAL CALLS AND NOX EMISSIONS DUE TO 

PARCEL SIZE OPTIMIZATION 

Ship Type 

100% Light 
Max Scenario 
Annual Calls 

Reduced 
Annual Calls 
Due to Parcel 

Size 
Optimization 

NO
x
 Emissions 
per Call 

Available for 
Mitigation 
(tons/call) 

NO
x
 Emission 

Reductions 
(tons/year) 

SuezMax 145 28 0.31 8.5 

Products 208 63 0.70 44.5 

AfraMax 43 6 0.87 5.2 

BARGE2D 207 9 0.08 0.7 

BARGE4D 2 1 0.35 0.2 

Totals 605 107 59.2 

Source: Chevron Data Transmittal #73 (Rev #3), 2014. 
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The reductions in NOx emissions from this mitigation measure are 53, 58, 56, 
and 59 tons/year for the 93% Project Scenario, 100% Project  Scenario, 93% Max 
Light Scenario, and 100% Max Light Scenario, respectively. 

4.5 QUANTIFICATION OF TOXIC AIR CONTAMINANT 
MITIGATION MEASURES AND RESULTING RISKS 

This section describes the background for the TACs mitigation proposed as a 
part of the Modernization Project, and also the methods used to estimate the 
efficacy of that mitigation. It also presents the revised health risk assessment 
(HRA) that is based upon the TACs reduction.  

Only cancer risk is considered in this section because, as described in Appendix 
4.3-HRA and Section 4.3.6.2.5 of the Draft EIR and further described in Master 
Response 4: Toxic Air Contaminants, only cancer risk exceeds the NNI health 
impact threshold for all scenarios. Non-cancer chronic and acute and PM

2.5 

concentrations were all below the NNI threshold in residential locations without 
Project mitigation.  

As described in Draft EIR Section 4.3.6.2.5 (page 102), for operational emissions, 
inhalation was determined in the HRA to be the critical exposure pathway, and 
was evaluated in detail. A thorough multipathway TAC impact assessment 
conducted as part of the Final EIR affirmed the findings of the Draft EIR screening 
level assessment that non-inhalation pathways do not change or meaningfully 
affect the significance of the health impacts analysis. Inclusion of the effects of 
the multipathway assessment would not result in an exceedance of the TAC 
health impact NNI commitment. Please see Master Response 4: Toxic Air 
Contaminants.  

4.5.1 Background 

The incremental, unmitigated TAC emissions and risks resulting from the Project 
are presented and discussed in Section 4.3.6.2.5 of the Draft EIR and Section 1.7 
of Appendix 4.3-HRA. Mitigation Measure 4.3-6a includes four mitigation 
measures (inclusive of the Suezmax replacement Project Design Feature) to 
reduce DPM emissions and health risks. Mitigation Measure 4.3-6a has been 
modified, as provided in Master Response 4: Toxic Air Contaminants, to add 
further specificity and to clarify that if health risk from Project TAC emissions 
remains above Baseline levels on a net basis as determined by the health risk 
assessment required by Mitigation Measure 4.3-6b, then Chevron shall curtail 
Facility operations as necessary to ensure that such health risk is reduced to 
Baseline levels on a net basis. 

 These mitigation measures are described in further detail below: 

1. Suezmax Engine Upgrades: To achieve its commitment of NNI in CAP 
emissions from shipping, Chevron has included an emission-reduction 
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Project Design Feature for shipping in the Project. The Project Design 
Feature, which is to be implemented prior to the start of Project operations, 
is to upgrade engines on two new Chevron Suezmax ships with low emission 
engine technologies that result in fewer emissions than required under 
applicable emission control laws for ships built in 2014. As described in Draft 
EIR Section 4.3.6.2.4, Chevron is removing three Suezmax vessels from West 
Coast service; these will be replaced with two newly built Suezmax ships in 
2014. Chevron has proposed as a Project Design Feature to upgrade the 
engines on the new Chevron Suezmax ships with low-emission engine 
technologies that result in fewer emissions than required under applicable 
emission control laws for ships built in 2014. This measure shall be 
implemented as described in Master Response 4: Toxic Air Contaminants, 
under Mitigation Measure 4.3-6a(1)(ii). 

2. Cleaner Tug Boats: Chevron shall fund and require installation of cleaner 
main and auxiliary engines on up to six tug boats serving the Long Wharf as 
well as non-Chevron facilities. Tugs are used to push barges, escort ships 
and barges, and assist ships and barges into berths. The Long Wharf is 
primarily served by six tugs. Under applicable CARB rules, four of these 
tugboats are required to be retrofitted with cleaner engines meeting 
designated Tier 2 emission standards, over a phase-in period ending as late 
as 2022. The remaining two tugboats are required to be retrofitted with 
cleaner engines meeting designated Tier 3 emission standards in 2017. 
Chevron shall fund the installation of new, cleaner Tier 4 main engines and 
Tier 3 auxiliary engines for the number of tugs required to reduce DPM, and 
achieve the NNI Project Objective.  

As provided in Master Response 4: Toxic Air Contaminants, under Mitigation 
Measure 6a(1)(i), prior to the start of Project operations, Chevron shall fund 
and require installation of cleaner main and auxiliary engines on one tug 
boat serving the Long Wharf as well as non-Chevron facilities. 

3. Parcel Size Optimization: Chevron shall increase the average parcel size (the 
average ship cargo volume that is delivered or picked up from the Long 
Wharf) to reduce the number of ship calls, and thereby reduce DPM emissions 
from shipping.  

4. Shore Power: Chevron shall install electric shore power, and require one or 
more of the ships using the Long Wharf to use such shore power in lieu of 
continuing to burn diesel fuel while berthed. This measure, also referred to 
as "cold ironing," has been demonstrated to substantially reduce DPM-related 
emissions (and associated risks) from shipping (CARB 2006). This measure 
would require construction activities in and near the Long Wharf that would 
result in secondary impacts that are beyond the scope of this EIR. Before 
implementing this mitigation measure, Chevron shall apply to the City and 
other responsible agencies for necessary permits, and shall complete the 
environmental process required under CEQA. Implementation of this measure 
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is not required to achieve the performance standard included in this 
Mitigation Measure 4.3-6a. 

In the event that the Project is projected to exceed the health risk associated 
with the 93% Utilization Scenario, as described in Master Response 4: Toxic 
Air Contaminants under Mitigation Measure 4.3-6a(2), Chevron shall 
implement a combination of the measures i, ii, iii, or iv to reduce DPM, 
inclusive of PM

2.5 
to reduce health risk from all Project TAC emissions to 

below BAAQMD significance criteria and to ensure no net increase of health 
impacts from Project TAC emissions over Baseline levels. As described in 
Master Response 4, Mitigation Measure 4.3-6(a)(2)(iv), if, after implementing 
the above discussed measures, health impacts from Project TAC emissions 
remains above Baseline levels on a net basis, as determined by the health risk 
assessment required by Mitigation Measure 4.3-6b, then Chevron shall curtail 
Facility operations as necessary to ensure that such health risk is reduced to 
Baseline levels on a net basis. 

4.5.2 Methodology and Results  

This section explains the methodology used to estimate DPM emissions 
reductions associated with each of the four mitigation measures that affect TACs 
and the HRA risks. 

Because DPM is used to estimate health risks over a 70-year exposure period for 
residents, future DPM emissions must be estimated. Due to regulatory changes 
as described in Appendix 4.3-REG, the DPM emissions per unit activity, or 
emission factor in the future will be decreasing. As described in Appendix 4.3-
SHP, and as found in a report prepared by Chevron’s contractor, ICF International 
(Chevron Data Transmittal #26F, 2014), the change in DPM from the Baseline 
took into account the fact that there would be mandated reductions in DPM 
emission factors for vessels with or without the Modernization Project. 
Accordingly, future estimated Project emissions were compared Baseline 
emissions developed using fleet turnover and emission factor assumptions that 
assure that these 40-year (i.e., worker) and 70-year (i.e., resident) estimates 
correctly accounted for future changes to vessel fleets (e.g. turnover to new tug 
engines in compliance with CARB Harbor Craft replacement requirements in 17 
CCR Section 93118.5) and fuel regulations (e.g. OGV fuel sulfur content 
requirements per CARB regulations in 13 CCR Section 2299.2) that reduces 
particulate and sulfur emission factors in the absence of the Modernization 
Project. In this manner, it was assured that the Modernization Project did not 
take credit for reductions in emissions that would have resulted from current 
regulatory requirements even without the Project.  

In addition, the emissions reductions are weighted by the 70-year age-specific 
sensitivity factors (ASFs) as described in footnote 21 in Section 1.5.1.1 of 
Appendix 4.3-HRA. The incorporation of ASFs is recommended in the Office of 
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Environmental Health Hazard Assessment’s Technical Support Document 
(Cal/EPA, 2009) and by the BAAQMD (BAAQMD, 2010). This approach accounts 
for an "anticipated special sensitivity to carcinogens" of infants and children. 
Cancer risk estimates or emissions are weighted (i.e., increased) by a factor of 10 
for exposures that occur from the third trimester of pregnancy to 2 years of age 
and by a factor of 3 for exposures that occur from 2 through 15 years of age. No 
weighting factor (i.e., an ASF of 1, which is equivalent to no adjustment) is 
applied to ages 16 to 70 years. As described in footnote 21 in Section 1.5.1.1 of 
Appendix 4.3-HRA, health impacts were only evaluated for residential and worker 
receptors. Using the 70-year ASF-weighted emissions for worker receptors, as 
done in the Draft EIR, is a conservative approach since worker exposures do not 
have childhood ASF adjustments like those incorporated into the 70-year risk 
factors. In addition, health impacts to the 70-year residents are expected to be 
higher than those of the other populations given the length of assumed 
exposures and the use of the ASF adjustment. 

Chevron provided emissions for shipping for the 93% Utilization Project Scenario, 
and the 100% Utilization Project Scenario (Chevron Data Transmittal #26D, 
2014). For those scenarios where Chevron provided shipping emissions, 
shipping risks were directly estimated from the emissions following the methods 
detailed in Appendix 4.3-HRA. However, Chevron did not provide emissions for 
the 89% Utilization Project Scenario. To estimate shipping risks for the 89% 
Scenario, there were two options: (1) scaling risks based on the differences in 
incremental shipping volumes; or (2) scaling risks based on the ratio of total 
shipping volumes. It was determined that scaling risks based on the differences 
in incremental shipping volumes yielded more conservative (i.e., higher) risk 
values. Therefore, in order to estimate risks from shipping for the 89% Utilization 
Project Scenario and provide an appropriately high level of mitigation, risks were 
scaled from the 93% Utilization Project Scenario based on the differences in 
incremental shipping volumes between the two scenarios (93% Utilization and 
89% Utilization) and the Baseline.  

4.5.2.1 Suezmax Engine Upgrades 

Under current regulations, the replacement of the Suezmax ships require 
installation of main ship and auxiliary ship engines with a level of emission 
control called Tier 2 under the IMO requirements (IMO 2008)7 for new engines 
that have been adopted by the EPA. These Tier 2 emissions are incorporated into 
the Baseline (resulting in a decrease in NO

x
 from these ships). As a Project Design 

Feature, per Mitigation Measure 4.3-6a(1)(ii), Chevron would install technologies 
that would lower emissions further than what is required for ships built in 2014, 
as follows: (1) the main ship diesel engines would be upgraded to meet the IMO 

                                               
7 The Tier 2 MARPOL Annex IV emission standard (applicable to new engines from 

2012 to 2015) requirement for a main diesel engine is 14.4 grams NO
x
 per kilowatt-hour 

for engines less than 130 rpm. 
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Tier 38 standard (versus the required Tier 2), which would reduce NO
x
 emissions 

from the main ship engine beyond those required by regulation; and (2) auxiliary 
engines would be upgraded with turbogenerators to meet requirements more 
stringent than IMO Tier 3 standards (versus the required Tier 2), which would 
eliminate DPM emissions (a TAC emission) and reduce NO

x
 emissions. See Master 

Response 4: Toxic Air Contaminants. 

The emission reduction features of this Project Design Feature were calculated 
using the same methodology as was used in the estimation of shipping 
emissions, as described in Draft EIR Appendix AQ-SHP.  

The reductions in 70-year DPM emissions from this mitigation measure are 0.97 
ton/year for the 93% Project Scenario and the 93% Max Light Scenario and 1.05 
tons/year for the 100% Project Scenario and the 100% Max Light Scenario. 

4.5.2.2 Cleaner Tug Boats 

The emissions reductions from the tug boat engine replacements were estimated 
based on primary data for the 2008–2010 operation of the six tugs that would 
be replaced using the same emission estimation methodology as described for 
tug boats in Chevron Data Transmittal #26F (2014), accounting for emission 
reductions achieved by the new Tier 4 main and Tier 3 auxiliary engines. 2008–
2010 transiting information for the tug boats was used to estimate the fraction 
of reductions that would occur within the HRA area and to allocate emission 
reductions to the transit legs within the HRA area. The tug boats that will be 
replaced are operated out of the Port of Richmond, whereas the shipping model 
assumes that tug boats originate from Point Blunt on Angel Island (Chevron Data 
Transmittal #26F, 2014). In order to maintain consistency in spatial allocations 
between the shipping model emissions and the shipping mitigation emission 
reductions, all emissions reductions that occurred on the transit leg from the 
Port of Richmond to the Long Wharf (Leg W) were conservatively spatially 
allocated to Leg Y (Angel Island to the Long Wharf), as shown in Figure 
A4.3-HRA-15 of Draft EIR Appendix 4.3-HRA. Any reduction on Leg Y would have 
lower risk reductions than those on Leg W. Maneuvering emission reductions 
were estimated based on the assumption that all Chevron ships would be 
assisted during maneuvering by mitigated tugs only. 

Tug boat mitigation emission reductions by leg are shown in Table A4.3-MIT-9. 

  

                                               
8 The Tier 3 MARPOL Annex VI emission standard (applicable to new engines in IMO 

defined emission control areas from 2016 on) requirement for a main diesel engine is 3.4 
grams NO

x
 per kilowatt-hour for engines less than 130 rpm. 



FINAL EIR JUNE 2014 
4. REVISIONS TO DRAFT EIR VOLUMES 1 & 2 

 
 

4-98 

Table A4.3-MIT-9 70-YEAR WEIGHTED TUG BOAT DPM EMISSIONS REDUCTIONS BY LEG  

Pollutant Scenario Leg X Y Z-NB Z-SB Maneuvering 

Emission 
Reductions 
(tons/year, 

70-year ASF-
weighted) 

70-year 
DPM 

93% Project 
Scenario 0.49 1.51 0.19 0.19 0.35 2.73 

100% Project 
Scenario 0.52 1.62 0.21 0.21 0.38 2.94 

93% Light Max 
Scenario 0.51 1.57 0.20 0.20 0.37 2.85 

100% Light 
Max Scenario 

0.54 1.67 0.21 0.21 0.39 3.02 

Source: Chevron Data Transmittal #73 (Rev #3), 2014. 

4.5.2.3 Parcel Size Optimization 

Emission estimates were calculated in the shipping model by increasing parcel 
size by reasonable amounts. Parcel size was optimized for Chevron Suezmax, 
and Product ships. The parcel size as a percentage of capacity before and after 
the optimization is shown in Table A4.3-MIT-10. 

Table A4.3-MIT-10 SHIP PARCEL SIZE AS A PERCENT OF CAPACITY BEFORE AND AFTER 

PARCEL SIZE OPTIMIZATION  

Operator Ship Type 
Engine 
Type 

Pump 
Type 

Before Optimization After Optimization 

Load Discharge Load Discharge 

Chevron 

Aframax SSD Steam 12.0% 0.0% 60.0% 0.0% 

Suezmax SSD Steam 0.0% 59.5% 0.0% 80.0% 

Product SSD 
Diesel 30.5% 17.8% 70.0% 60.0% 

Steam 51.7% 14.9% 70.0% 60.0% 

Note:  SSD – slow speed diesel engine 

Source: Chevron Data Transmittal #73 (Rev #3), 2014. 

Similarly, parcel size was optimized for Barge 2D and Barge 4D, as shown in 
Table A4.3-MIT-11. 

Optimized average parcel sizes were all less than average ship capacity 
estimates. Because of the increased parcel size for ships and barges, the annual
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Table A4.3-MIT-11 BARGE PARCEL SIZE AS A PERCENT OF CAPACITY BEFORE AND AFTER 

PARCEL SIZE OPTIMIZATION  

Barge Type 
Tug Engine 

Type 

Before Optimization After Optimization 

Load Discharge Load Discharge 

BARGE1D 
HSD 81.0% 0.0% 81.0% 0.0% 

MSD 87.4% 2.4% 87.4% 2.4% 

BARGE2D 
HSD 82.4% 7.2% 82.4% 7.2% 

MSD 72.4% 17.6% 80.0% 17.6% 

BARGE3D MSD 85.9% 0.9% 85.9% 0.9% 

BARGE4D MSD 50.1% 0.0% 80.0% 0.0% 

Note:   HSD = high speed diesel engine 

 MSD = medium speed diesel engine 

Source: Chevron Data Transmittal #73 (Rev #3), 2014. 

calls will be reduced by 97 calls for ships, and by 10 calls for barges, 
respectively, for the 100% Light Max Scenario. Annual 70-year DPM emission 
reductions of 1.2 tons were estimated for the parcel size optimization mitigation 
for the 100% Light Max Scenario (Chevron Data Transmittal #73 (Rev #3), 2014). 
Table A4.3-MIT-12 shows for the 100% Light Max Scenario, estimates by ship and 
barge type, calls reduced, emissions available for mitigation per call, and 
associated 70-year DPM emission reductions. 70-year DPM emission reductions 
per call shown in Table A4.3-MIT-12 are estimates of emissions that are inside 
the HRA boundary and are available for reduction from parcel size optimization, 
including all low- and high-speed transit, assist and escort tug boats, and non-
pumping at-berth emissions; pumping mode and stand-by tug emissions are not 
affected by parcel size optimization and are excluded from these estimates. 

The reduction in 70-year DPM emissions from this mitigation measure are 1.105, 
1.190, 1.153, and 1.224 tons/year for the 93% Project 93% Scenario, 100% 
Project 100% Scenario, 93% Max Light 93% Scenario, and 100% Max Light 100% 
Scenario, respectively. 

4.5.2.4 Shore Power 

For the Shore Power mitigation measure (i.e., Draft EIR Mitigation Measure 
4.3-6a2), revised in Master Response 4: Toxic Air Contaminants as Mitigation 
Measure 4.3-6a(2)(iii), Chevron would be required to install additional electric 
power infrastructure to service the Long Wharf, and one or more of the ships 
using the Long Wharf to use such shore power in lieu of continuing to burn 
diesel fuel while berthed. This measure, also referred to as "cold ironing," has 
been demonstrated to substantially reduce DPM-related emissions (and  



FINAL EIR JUNE 2014 
4. REVISIONS TO DRAFT EIR VOLUMES 1 & 2 

 
 

4-100 

Table A4.3-MIT-12 REDUCTIONS IN ANNUAL CALLS AND DPM EMISSIONS DUE TO 

PARCEL SIZE OPTIMIZATION 

Ship Type 

100% Light 
Max Scenario 
Annual Calls 

Reduced  
Annual Calls 

Due to  
Parcel Size 

Optimization 

DPM Emissions 
per Call 

(tons/call,  
70-year  

ASF-weighted) 

DPM Emission 
Reductions 
(tons/year,  

70-year  
ASF-weighted) 

SuezMax 145  28 0.0144 0.399 

Products 208  63 0.0111 0.700 

AfraMax   43    6 0.0170 0.102 

BARGE2D 207    9 0.0019 0.017 

BARGE4D    2    1 0.0081 0.005 

Totals 605 107 1.224 

Source: Chevron Data Transmittal #73 (Rev #3), 2014 

associated risks) from shipping. This measure would require construction 
activities in and near the Long Wharf that would result in secondary impacts that 
are beyond the scope of this EIR. Before implementing this mitigation measure,  

Chevron would be required to apply to the City and other responsible agencies 
for necessary permits, and the Shore Power project would be required to comply 
with CEQA. Because shore power is not needed to achieve the reasonably 
foreseeable 93% Utilization Scenario, it is considered unlikely to be implemented 
as mitigation. 

Emission reductions are estimated for this mitigation based on the assumption 
that product ships owned and operated by Chevron would be the only ships that 
are cold-ironed at-berth. In order to utilize shore power, a ship must be 
compatible with the shore power electricity infrastructure. Since Chevron-owned 
Product ships are owned and operated by Chevron, Chevron has the ability to 
ensure that these ships are retrofitted, if necessary, for shore power 
compatibility. Chevron-owned Product ships also account for a considerable 
percentage of at-berth hoteling emissions, so the use of shore power on 
Chevron-owned Product ships has the potential to attain significant emission 
reductions. Chevron-owned SuezMax ships were not considered for shore power 
because DPM emissions from SuezMax auxiliary engines are already controlled 
by the use of turbogenerators in place of diesel internal combustion engines. 
Chevron-owned AfraMax ships account for a much smaller fraction of at-berth 
hoteling emissions than Chevron-owned Product ships and were therefore not 
considered in the shore power mitigation emission reduction estimate. It is noted 
that auxiliary engine emissions are reduced by cold-ironing; boiler power is not 
replaced by shore power. 
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The use of shore power at berth allows a vessel to turn off its auxiliary engines 
once electric power from the shore to the vessel has been established. The CARB 
shore power regulation9 allows 3 or 5 hours per call of auxiliary engine-on time 
for vessels complying with the CARB shore power regulation. Tankers are not 
required to use shore power per the CARB shore power regulation. Due to the 
complexities and safety considerations associated with tanker cold-ironing, it 
was assumed that auxiliary engines are operational for 6 hours of at-berth time 
per call; for the remaining time at-berth, the auxiliary engines are assumed to be 
turned off. 

The parameters needed to estimate shore power mitigation emission reductions 
are as follows: 

 Hoteling time: Chevron-owned product ship hoteling time is estimated to be 
45 hours (Chevron Data Transmittal #73 (Rev #3), 2014). 

 Percent of auxiliary engine time-on at berth: Based on the assumption of 6 
hours of auxiliary engine time-on at-berth and an average of 45 hours of 
hoteling time per call, it was estimated that auxiliary engines would be 
turned on for 13% of at-berth time. It was assumed in the calculation of 
emission reductions that for both the hoteling mode and pumping mode, 
auxiliary engines would emit 13% of the emissions were shore power not 
used. In other words, an 87% emissions reduction due to shore power was 
estimated for Chevron-owned Product ship hoteling and pumping emissions. 

 Percent of Product ship emissions from Chevron ships: Chevron-owned 
Product ships account for 61% of all product ship hoteling emissions and 37% 
of all product ship pumping emissions (Chevron Data Transmittal #73 (Rev 
#3), 2014). 

The emission reductions resulting from the shore power mitigation measures are 
shown in Table A4.3-MIT-13. 

Only DPM reductions are estimated here. However, this shipping mitigation 
measure also reduces NO

x
, as described in Section 4.3, Air Quality, of the Draft 

EIR, and SO
x
, which is not quantified for the purpose of the Draft EIR.  

Table A4.3-MIT-14 summarizes the total emissions reductions resulting from 
shipping mitigations for the 100% Max Light Scenario (Chevron Data Transmittal 
#73, 2014). 

  

                                               
9 Title 17 of the California Code of Regulations, Section 93118.3, Chapter 1, 

Subchapter 7.5, Airborne Toxic Control Measure for Auxiliary Diesel Engines Operated on 
Ocean-Going Vessels At-Berth in a California Port. 
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Table A4.3-MIT-13 70-YEAR WEIGHTED DPM EMISSIONS REDUCTIONS DUE TO SHORE 

POWER MITIGATION MEASURES 

Scenario 

70-year DPM Emissions  
(tons/year) 

Product Ship At-Berth  
Emissions Without  

Shore Power Mitigation 

At-Berth Emission  
Reduction Achieved By  
Shore Power Mitigation 

Hoteling Pumping Total Hoteling Pumping Total 

93% Project 
Scenario 

2.71 0.19 2.91 1.48 0.06 1.54 

100% Project 
Scenario 

2.92 0.21 3.13 1.59 0.07 1.66 

93% Light Max 
Scenario 3.07 0.23 3.30 1.67 0.08 1.75 

100% Light Max 
Scenario 3.18 0.24 3.42 1.73 0.08 1.81 

Source: Chevron Data Transmittal #73 (Rev #3), 2014; Chevron Data Transmittal #26D, 2014. 

Table A4.3-MIT-14 SUMMARY OF 70-YEAR WEIGHTED DPM EMISSIONS REDUCTIONS DUE 

TO SHIPPING MITIGATION MEASURES 

Mitigation Measure 

Emission Reductions  
(tons/year, 70-year, ASF-weighted) 

93% Light 
Max Scenario 

100% Light 
Max Scenario 

93% Project 
Scenario 

100% Project 
Scenario 

Suezmax Engine 
Upgrades 

0.97 1.05 0.97 1.05 

Cleaner Tug  2.85 3.02 2.73 2.94 

Parcel Size 
Optimization 

1.15 1.22 1.11 1.19 

Cold Ironing 1.54 1.66 1.75 1.81 

Source: Chevron Data Transmittal #73 (Rev #3), 2014. 

Table A4.3-MIT-15 provides the emissions reductions for each shipping 
mitigation measure by area for the 100% Max Light Scenario. 

4.5.2.4.1 93% Project Scenario Shipping Mitigation Requirements 

The 70-year risk under the 93% Project Scenario was 4 in a million (incorporating 
the Project Design Feature of the retrofitted Suezmax ships). Because the 
replacement of one tug, as required under Mitigation Measure 4.3-6a(1)(i) as 
provided in Master Response 4: Toxic Air Contaminants, reduces impacts by one 
fourth of the Project Scenario, the DPM reduction provided is sufficient to reduce 
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Table A4.3-MIT-15 70-YEAR WEIGHTED DPM EMISSIONS REDUCTIONS BY AREA DUE TO 

SHIPPING MITIGATION MEASURES 

Mitigation Measure 
Emissions 
Reduction Area 

Emission Reductions  
(tons/year, 70-year, ASF-weighted) 

93%  
Light Max 
Scenario 

100% Light 
Max 

Scenario 

93% 
Project 

Scenario 

100% 
Project 

Scenario 

Suezmax Engine 
Upgrades 

At-berth 0.91 0.98 0.91 0.98 

Maneuvering 0.04 0.04 0.04 0.04 

Transiting 0.03 0.03 0.03 0.03 

Cleaner Tug 
Maneuvering 0.37 0.39 0.35 0.38 

Transiting 2.48 2.63 2.38 2.56 

Parcel Size 
Optimization – Tug 

Maneuvering 0.26 0.27 0.24 0.26 

Transiting 0.46 0.49 0.44 0.47 

Parcel Size 
Optimization – Ship 
And Barge 

At Berth  0.35 0.37 0.33 0.36 

Parcel Size 
Optimization – Ship 

Transiting 0.09 0.10 0.09 0.09 

Cold Ironing At Berth 1.54 1.66 1.75 1.81 

Source: Chevron Data Transmittal #73 (Rev #3), 2014. 

risks to below 1 in a million. Retrofitted tugs are very effective in reducing risks 
because the tugs travel closer to the community than do the ships that visit the 
Richmond Long Wharf. In other words, the DPM that is reduced by retrofitting a 
single tug would result in NNI health impacts. A figure of the risks in the 
community that result from the retrofitting of one tug under the Project 93% 
Utilization Scenario, 100% hydrogen plant utilization is shown in Figure 
A4.3-MIT-1.  

The risks are a function of TAC emissions and location and dispersion of those 
TAC emissions. As described in Appendix 4.3-HRA, Table A4.3-HRA-18B, the DPM 
from marine operations, in general, and tugs in particular, drive the risk for the 
Project Scenario. Table A4.3-MIT-16 below shows the Baseline emissions, 70-year 
weighted DPM emissions for the 93% Project Scenario with and without the 
Project Design Feature, the Project with a single tug retrofit, the Project with 
multiple tug retrofits, and the Project with parcel size optimization. Note that the 
Project increment emissions presented in Table A4.3-MIT-16 are 70-year ASF-
weighted while that presented in Table A4.3-HRA-4 are first year differences in  

  



_̂

Source: Esri, DigitalGlobe, GeoEye, i-cubed, USDA, USGS, AEX,

Figure A4.3-MIT-1
Chevron Refinery Modernization Project EIR

Mitigated Cancer Risk at 93% Utilization (Project Case)
Replacing Engines for One Tug

0 4,000 8,000Feet ±

Legend
_̂ MEIR (0.4 in a million)

Cancer Risk (in a million)
-2.5 - 0.0
0.0 - 0.99
1.0 - 1.2
Modeling Domain
Modeled Facility Boundary

02.20.2014 U:\Chevron Renewal\ENVIRON Files\Air Quality\Risk\Figures\CVRN_A4.3-MIT-1_NNI Project 93% Cancer with One Tug.mxd
Note: Risk reductions from the installation of the PDF tank dome were not included in the HRA.  
The shipping PDF (replacement of Suezmax ships) was included in the HRA.
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emissions. Weighted emissions were always used for risk assessments. As shown 
in Table A4.3-MIT-16, the 70-year ASF-weighted DPM incremental emissions 
dropped from 0.99 ton/year without Project Design Feature to 0.004 ton/year 
with Project Design Feature, indicating the Project Design Feature’s effectiveness 
in reducing DPM emissions. This Project Design Feature of upgrading SuezMax 
engines is described in Section 1.5.2.1 of this appendix. However, as shown in 
Table A4.3-HRA-17b, this Project Design Feature does not reduce risks 
associated with DPM emissions from shipping as effectively. As shown in Table 
A4.3-HRA-17b, the Project incremental cancer risks associated with shipping are 
4.0 in a million without Project Design Feature and 3.4 in a million with Project 
Design Feature. 

Table A4.3-MIT-16 70-YEAR WEIGHTED DPM EMISSIONS FOR THE 93% PROJECT 

SCENARIO 

Scenario 

70-Year ASF-Weighted DPM Emissions  
(tons/year) 

Baseline Project 
Change from 

Baseline 
93% Project Scenario without Project 
Design Feature 

13.47 14.46 0.99 

93% Project Scenario plus Project Design 
Feature 13.47 13.47 0.004 

One Tug Retrofit 13.47 13.02 -0.451 

Parcel Size Optimization 13.47 12.39 -1.08 

Note: The Baseline and Project emissions presented here include the emissions for the two additional 
shipping transit segments (x_e series and x_e_2 series, as shown in Figure A4.3-MIT-2 below, also 
called last link) beyond the HRA domain. These additional transit segments were included as a 
conservative measure to ensure that emissions outside the HRA zone had a de minimis impact on 
risk to receptors. As a result, the Project increment emissions are slightly different from what’s 
presented in Chevron Data Transmittals #26B and #26D. 

Sources: Chevron Data Transmittal #73 (Rev #3), 2014; Chevron Data Transmittal #26B, 2014; 
Chevron Data Transmittal #26D, 2014.  

To be more specific, Figure A4.3-MIT-2 shows the locations of the DPM emissions 
reductions associated with the shipping Project Design Feature, which total 
0.986 tons/year or 1,968 lbs/year, as shown in Table A4.3-MIT-16. Out of the 
1,968 lbs/year of reductions, 1,822 lbs occur at Berth 4 and correspond to 
SuezMax ship hoteling. However, as shown in Table A4.3-MIT-17, the ship 
emissions and emission reductions were assumed to occur at a much higher 
height (23 meters) compared to the height of the residents and workers (1.8 
meters). In addition, the high temperature (618 Kelvin (K), or 653 degrees 
Fahrenheit (oF)) of the exhaust compared to the ambient temperature results in 
additional plume rise at the release point. Consequently, the large emission 
reductions at Berth 4 do not translate to a correspondingly large risk reduction.  
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Chevron Refinery Modernization Project EIR
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The rest of the emission reductions due to upgrading SuezMax engines are more 
spread out and occur at locations more distant from the community, with 
reduction of 70 lbs/year at the maneuvering area, 26 lbs/year on Leg Y, 29 
lbs/year on Leg X, and 20 lbs/year total for the two last links. Because these 
emission reductions are more spread out and farther away from the community, 
they also do not result in a significant risk reduction. 

As a comparison, Figure A4.3-MIT-2 also shows the locations of the DPM 
emissions reduction associated with retrofitting one tug, which is a total of 
0.455 ton/year or 909 lbs/year, as shown in Table A4.3-MIT-16. Out of the 909 
lbs/year of reduction, 116 lbs occur at the maneuvering area, and at a much 
lower release height (7.3 meters), as shown in Table A4.3-MIT-17. In addition, 
502 lbs/year of reduction occur on Leg Y, not too far from the residential and 
worker populations, and also at a much lower release height. Consequently, 
because the emission reductions due to retrofitting tugs occur near the 
community and also emit DPM at a lower release height, these reductions are 
more effective in reducing the risk to NNI.   

Table A4.3-MIT-17 MODELED SHIPPING SOURCE PARAMETERS 

Emission Source Categories 
Modeled Release Height 

(meters) 
Modeled Temperature  

(K) 

SuezMax Ships 
23 (at Berth 4) or 28.8 

(maneuvering or 
transiting) 

618 (at Berth 4) 

Tugs 
7.3 (maneuvering or 

transiting) 
-- 

Sources: Chevron Data Transmittal #26A, 2014; Chevron Data Transmittal #26C (Rev #3), 2014. 

The installation of a tank dome on Tank 3225 as a Project Design Feature also 
reduces ROG and TAC emissions. ROG emission reductions due to the tank dome 
Project Design Feature are discussed in Section 1.3 above and quantified in Table 
A4.3-MIT-5. Chevron recently provided new information on tank dome reductions 
(Chevron Data Transmittal #75 (Rev#3), 2014); however, this new information 
has not been verified by the BAAQMD. Because no risk reduction is assumed 
from the doming of tanks, any change will have no effects on risks or required 
mitigation.  

It is noted, that the tank dome Project Design Feature and mitigation measure 
will also reduce TAC emissions, including emissions of benzene, toluene, xylene, 
ethylbenzene, cumene, naphthalene, hexane, and 2,2,4-trimethylpentane. 
However, because DPM emissions are the primary contributor to health risks, the 
reductions in TAC emissions associated with the tank dome Project Design 
Feature and mitigation measure have conservatively not been included in the 
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mitigated risk result shown in Figure A4.3-MIT-1. As discussed in footnote 1 of 
Appendix 4.3-HRA, these tanks were modeled at the closest location to the  

residents. Were the emissions reductions modeled at this location, the reduction 
in health impacts would be overestimated.  

4.5.2.4.2 100% Project Scenario Shipping Mitigation Requirements 

Reaching NNI beyond this 93% Project Scenario will require implementation of 
additional shipping mitigation measures.  

The 70-year weighted DPM emissions under the 100% Max Shipping Scenario 
result in risks at the Maximally Exposed Residential Receptor of 12.1 in a million 
(incorporating the Project Design Feature of the new, retrofitted SuezMax ships). 
In order to ensure that the risks are under the NNI level of 1 in a million (or one-
twelfth of the risks in the Project Scenario), the risks would have been reduced to 
one-twelfth the risks in the 100% Max Shipping Scenario. This result would be 
achieved by combining the SuezMax shipping reductions already incorporated 
into the 93% Project Scenario, with parcel optimization and five Tugboat Retrofits 
in addition to the one already retrofitted under the 93% Project Scenario with 
mitigation. It is possible that fewer than six Tugboat Retrofits would be required 
to reduce the risks to NNI throughout the community. Figure A4.3-MIT-3 shows 
the risks that result from the mitigated 100% Utilization Scenario and Table A4.3-
MIT-18 shows the changes in DPM emissions from the Baseline associated with 
the Project Design Feature and the shipping Mitigation Measures for the 100% 
Max Light Scenario.  

Finally, as an additional potential measure, the EIR identifies shore power as a 
feasible additional mitigation measure. 

Table A4.3-MIT-18 70-YEAR WEIGHTED DPM EMISSIONS FOR THE 100% MAX LIGHT 

SCENARIO  

Scenario 

70-Year ASF-Weighted DPM Emissions 
(tons/year) 

Baseline Project 
Change from 

Baseline 

100% Max Light Scenario without 
Project Design Feature 

13.47 16.36 2.89 

100% Max Light Scenario plus Project 
Design Feature 

13.47 15.30 1.83 

Six Tug Retrofits (inclusive of the one 
tug already retrofitted under the 93% 
Project Mitigation Scenario) 

13.47 12.27 -1.20 

Parcel Size Optimization 13.47 14.11 0.63 

Sources: Chevron Data Transmittal #73 (Rev #3), 2014; Chevron Data Transmittal #26B, 2014; 
Chevron Data Transmittal #26D, 2014.  
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Source: Esri, DigitalGlobe, GeoEye, i-cubed, USDA, USGS, AEX,

Figure A4.3-MIT-3
Chevron Refinery Modernization Project EIR

Mitigated Cancer Risk at 100% Utilization (Max Light)
Parcel Size Optimization Plus Replacing Engines for Six Tugs
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02.20.2014 U:\Chevron Renewal\ENVIRON Files\Air Quality\Risk\Figures\CVRN_A4.3-MIT-3_NNI Project 100% (Max Light) Cancer with PO and Six Tugs.mxd
Note: Risk reductions from the installation of the PDF tank dome were not included in the HRA.  
The shipping PDF (replacement of Suezmax ships) was included in the HRA.
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4.5.2.4.3 Mitigation Requirements for 89% Utilization Scenario (100% 
Replacement Hydrogen Plant Utilization) 

If the Facility operated at a utilization of 89%, for the crude unit and all gas oil 
gateway units and 100% hydrogen plant utilization, the unmitigated risks would 
be at the NNI without any mitigation, inclusive of the Suezmax Project Design 
Feature. Specifically, while the cancer risk is calculated to be 0.99, this rounds to 
a cancer risk of 1.0, or exactly the threshold for NNI. The reduction in emissions 
relative to the 93% Project Scenario is shown in Table A4.3-MIT-19. Figure 
A4.3-MIT-4 shows the risks the result for the 89% Utilization Scenario.  

Table A4.3-MIT-19 70-YEAR WEIGHTED DPM EMISSIONS FOR THE 89% PROJECT 

SCENARIO WITH 100% HYDROGEN PLANT PRODUCTION 

Scenario 

70-Year ASF-Weighted DPM Emissions  
(tons/year) 

Baseline Project 
Change from 

Baseline 
89% Project Scenario 13.47 12.83 -0.064 
Note: the Baseline and Project emissions presented here include the emissions for the two additional 
shipping transit segments (x_e series and x_e_2 series as shown in Figure A4.3-MIT-2 above, also 
called last link) beyond the HRA domain. These additional transit segments were included as a 
conservative measure to ensure that emissions outside the HRA zone had a de minimis impact on 
risk to receptors. As a result, the Project increment emissions are slightly different from what’s 
presented in Chevron Data Transmittals #26B and #26D.  

Sources: Chevron Data Transmittal #73 (Rev #3), 2014; Chevron Data Transmittal #26B, 2014; 
Chevron Data Transmittal #26D, 2014.  
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Chevron Refinery Modernization Project EIR
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02.20.2014 U:\Chevron Renewal\ENVIRON Files\Report\Figures\FEIR Figures\AQ\CVRN_4.3-11_Project 89% Cancer with PDF Residents and Workers.mxd
Note: Risk reductions from the installation of the PDF tank dome were not included
in the HRA. The shipping PDF (replacement of Suezmax ships) was included in the HRA.

Project 89% Case 
Cancer Risk with PDF:
0.99 in a million



FINAL EIR JUNE 2014 
4. REVISIONS TO DRAFT EIR VOLUMES 1 & 2 

 
 

4-112 

4.6 REFERENCES 

Bay Area Air Quality Management District (BAAQMD). 2010. Air Toxics NSR 
Program Health Risk Screening Analysis (HRSA) Guidelines. 
http://www.baaqmd.gov/~/media/Files/Engineering/Air%20Toxics%20 
Programs/hrsa_guidelines.ashxCalifornia Air Resources Board (CARB). 
2006. Evaluation of Cold-Ironing Ocean-Going Vessels at California Ports. 
March. http://www.arb.ca.gov/ports/marinevess/documents.htm 

California Environmental Protection Agency (Cal/EPA). 2009. Technical Support 
Document for Cancer Potency Factors: Methodologies for Derivation, Listing 
of Available Values, and Adjustments to Allow for Early Life Stage 
Exposures. May. Website: 
http://oehha.ca.gov/air/hot_spots/2009/TSDCancerPotency.pdf. 

Chevron Data Transmittal #26A: Shipping AERMOD Data, 2014.  

Chevron Data Transmittal #26B (Rev #4): Shipping Baseline, 2014. 

Chevron Data Transmittal #26C (Rev #3): More Shipping Model Inputs, 2014. 

Chevron Data Transmittal #26D (Rev #2): Shipping Future, Project Crude Case, 
2014. 

Chevron Data Transmittal #26F: Shipping Report, 2014. 

Chevron Data Transmittal #58: Tank Domes Fitting Data, 2013 

Chevron Data Transmittal #66: 2008-2010 BAAQMD Emissions Reports, 2014. 

Chevron Data Transmittal #73 (Rev #3) :Tank Domes Fitting Data 2014. 

Chevron Data Transmittal #74 (Rev #1) :PM Mitigation, 2014. 

Chevron Data Transmittal #75 (Rev #1) :VOC Mitigation, 2014. 

Chevron Data Transmittal #75 (Rev #3) :VOC Mitigation, 2014. 

Chevron Data Transmittal #76 (Rev #1) :SO
x
 Mitigation, 2014.  

International Maritime Organization (IMO). 2008. Revised MARPOL Annex VI. 
October. 

  



JUNE 2014 CHEVRON REFINERY MODERNIZATION PROJECT FINAL EIR 
4. REVISIONS TO DRAFT EIR VOLUMES 1 & 2 

 
 

4-113 

South Coast Air District Management (SCAQMD). 2003. Final Environmental 
Assessment for: Proposed Rule 1105.1-Reduction of PM

10
 and Ammonia 

Emissions From Fluid Catalytic Cracking Units. Accessed May 5, 2014. 
http://www.aqmd.gov/ceqa/documents/2003/aqmd/finalEA/ 
FEA_1105.doc. 

U.S. Environmental Protection Agency (EPA). 2006. TANKS Emissions Estimation 
Software, Version 4.09D.  October. 
http://www.epa.gov/ttn/chief/software/tanks/index.html.  

 

 

  



FINAL EIR JUNE 2014 
4. REVISIONS TO DRAFT EIR VOLUMES 1 & 2 

 
 

4-114 

 




