CARB At-Berth Regulation: Innovative Concept Application
Chevron Products Company, Revised September 28, 2023

-
CARB At-Berth Regulation:

Innovative Concept
Application

Chevron Products Company
Revised
September 28, 2023

Version Date Approver
0 12/1/2021 Alan Davis
1 08/19/2022 Tolly Graves

2 (RF1-1) 09/28/2023 Tolly Graves




CARB At-Berth Regulation: Innovative Concept Application
Chevron Products Company, Revised September 28, 2023

Certification

| certify that the information contained in the Innovative Concept application being submitted pursuant
to Control Measure for Ocean-Going Vessels At Berth (At-Berth Regulation), Title 17, Division 3,
Chapter 1, Subchapter 7.5 of the California Code of Regulations (CCR) is true, accurate, and complete
to the best of my knowledge, signed under penalty of perjury.

%”“ 797/‘;/ 6 raves 55/0’/ fo;, 20273

L

E;asponsibie Official Signature Printed Name Date

© 2023 Chevron. All rights reserved.



CARB At-Berth Regulation: Innovative Concept Application
Chevron Products Company, Revised September 28, 2023

Contents
1. EXeCUtive SUMMANY .......coooiiieeciiiireieccs s rr s s e s s s s e nmms s s e rrnmn s e e e s 6
2. Richmond Long Wharf (RLW) EmIiSSions .......c.cccceeciiimieiiimsenccsnsessennnnnns 15
3. Innovative Concept Projects ........cccveciimieiiiimcciimsecs s er s s s e e 19
Project 1: IC.1 - Implementation of Lower Emitting LOCOMOLIVES...........ccoiiiiiiiiiiiiii e 19
Project 2: 1C.2 Boiler Replacement ProjECL .........oooiiiiiiieiee ettt e e et e e e e 24
Project 3: IC.3 Diesel Air Compressors Replacement ...........oooiiiiiiiiiiiiiiee et 29
Project 4: IC.4 FCC Ammonia OptimiZation .............cooiiiiiiiiiiee e e e e e e e e s e e e e e e e aaas 34
Project 5: IC.5 Wharf ERD UDPQGIade .....c.cccoiiiiiiiiie et e ettt e e e e et e e e e e e s et a e e eaeessennnnbaneeaaeeeanns 38
Project 6: IC.6 TKN Heater Optimization............cueiii i 43
Project 7: IC.7 North Ranch Diesel Engine Replacement .............oooiiiiiiiiiiiiii i 48
Project 8: IC.8 Solar Electricity Project - General............cooiiiiiiiiiiiiii e 52
Project 9: IC.9 Solar Electricity Project — Shore POWET..........ccoociiiiiiiiiiiiiee e 56
Shipping IC Executive Summary: Overview of Innovative Concepts applied to ships (IC.10, 11, 12, 13)..60
Project 10: IC.10 Tier Il or above certification for Auxiliary ENQINES ...........cccccvviiiieeeiiiiieiee e 62
Project 11: IC.11 Tier lll or above certification for Auxiliary ENgINES ...........ccccoviiiiiiiiiiiiiiee e 69
Project 12: Upgraded Combustion and Control Systems for Auxiliary Boilers .............cccooveeeiiiiiiciieeeeeenn. 77
Project 13: Dual-Fuel Tier lll Auxiliary Engines and Auxiliary BOIlers............ccooiiiiiiiiiiiiiiiiee e 84
Project 14: IC.14 - Shore Power or Stack Capture for Barges and Tug Boats...........ccccooviieiiiiiiiiiiiiienns 90
4. Recordkeeping, Reporting, Monitoring, and Testing Procedures ....... 94
ANNUAI REPOI ... 94
Appendix A — Innovative Concepts Supporting Documents...................... 95
Appendix A1: 1C.1 New Lower-Emitting LOCOMOLIVE .......oooiiiiiiii e 96
Appendix A2: 1C.2 - Boiler Replacement Project........ .o 102
Appendix A3: IC.3 - Diesel Air Compressors Replacement ... 106
Appendix A4: 1C.4 - FCC Ammonia Optimization ...........cooio oo e e 111
Appendix A5: IC.5 - Wharf ERD replaCcemeNnt..............uviiiiiiiiiicieieee ettt e e a e e e e 115
Appendix AB: IC.6 - TKN Heater Optimization..............uuiiiiiiiiiceee e a e e 119
Appendix A7: IC.7 - North Ranch Diesel Engine Replacement.............cccuviiiiiieiiiciiiiieece e 123
Appendix A8: IC.8 - Solar Electricity Project - General............cccvviiiiiiiiiiciieeee e 124
Appendix A9: IC.9 - Solar Electricity Project — Shore POWET ..........occueiiiiiiiiiiiie e 132



CARB At-Berth Regulation: Innovative Concept Application
Chevron Products Company, Revised September 28, 2023

Appendix A10: IC.10 - Tier Il or above certification on Auxiliary Engines (AE’s) for ships..........ccccceenee 136
Appendix A11: IC.11 - Tier Il or above certification on Auxiliary Engines (AE’s) for ships.........ccccccccn.. 140
Appendix A12: IC.12 - Upgraded Combustion and Control systems for Auxiliary Boilers (AB’s) for ships 145
Appendix A13: IC.13 - Dual-Fuel Tier Il Auxiliary Engines (AE’s) and Auxiliary Boilers (AB’s)................. 150
Appendix A14:1C.14 - Shore Power or Stack Capture for Barges and Tug Boats ..........ccccccoeniiniinnis 155
Appendix B: Emissions Equivalency - Baseline Emissions .................... 159



CARB At-Berth Regulation: Innovative Concept Application
Chevron Products Company, Revised September 28, 2023

Figures
1. Executive Summary
Figure ES-1 Emission reductions generated by completed Innovative Concept (IC) projects IC.1 and
IC.3 as of 4/2022 (I1C.1) and 9/2023 (IC.3)
Figure ES-2 Chevron IC portfolio annualized NOx emission reductions compared with CAECS
Figure ES-3 Chevron IC portfolio annualized PM2.5 emission reductions compared with CAECS
Figure ES-4 Chevron IC portfolio annualized ROG emission reductions compared with CAECS
Figure ES-5 Chevron IC portfolio annualized GHG emission reductions compared with CAECS.
Figure ES-6 Chevron IC portfolio cumulative NOx emission reductions compared with CAECS
Figure ES-7 Chevron IC portfolio cumulative PM2.5 emission reductions compared with CAECS
Figure ES-8 Chevron IC portfolio cumulative ROG emission reductions compared with CAECS
Figure ES-9 Chevron IC portfolio cumulative GHG emission reductions compared with CAECS
Figure ES-10 Innovative Concepts Projects Timeline (updated 9/28/23)

2. Richmond Long Wharf Emissions

3. Innovative Concept Projects

Figure SS-1 F data (2023) global tanker fleet profile by ship class (VLCC, Suezmax, Unc
ramax and LR2)
Figure SS-2 Emission reduction benefits associated with ship Innovative Concepts at berth vs. in
transit
Figure 11-1 Comparison ofH 2019 and 2023 Tier |1l adoption forecast (in 1C.11)
Figure 11-2 Comparison of Chevron IC.11 Tier Il adoption rate vs. | Forecast vs. CARB 2019

Emission Inventory Appendix H Forecast

Tables
1. Executive Summary
Table ES-1 Innovative Concepts Project List
Table ES-2 Pre-2027 I1C Portfolio Emission Reductions Estimates compared with CAECS
2. Richmond Long Wharf Emissions
Table 2-1 Annual Emission Reductions Needed from Innovative Concepts
Table 2-2 IC Project Annual Emission Reductions
Table 2-3 Cumulative Emissions Banking from Early Implementation of Innovative Concepts

(4/2022-1/1/2027)

3. Innovative Concept Projects

Table 3-1 IC.1 Pre and Post-IC.1 Annual Emission Reduction Estimate

Table 3-2 IC.2 Boiler Inspection Dates and Intervals

Table 3-3 IC.2 NOx and ROG emission reduction estimate

Table 3-4 IC.3 Rental diesel-driven compressor annual emissions profile for NOx, PM2.5 and ROG
Table 3-5 IC.5 Wharf ERD Upgrades Estimated Emission Reductions

Table 3-6 IC.6 TKN Heat Exchanger Remaining Life Data

Table 3-7 IC.6 TKN Heater Optimization Estimated Annual Emission Reductions

Table 3-8 IC.7 Estimated Annual Emission Reductions



CARB At-Berth Regulation: Innovative Concept Application
Chevron Products Company, Revised September 28, 2023

1. Executive Summary

The Chevron Richmond Refinery is submitting this revised application to the California Air
Resources Board (CARB) for approval of the following Innovative Concept (IC) projects in
accordance with Section 93130.17 of the Control Measure for Ocean-Going Vessels At Berth
(“At-Berth Regulation”), Title 17, Division 3, Chapter 1, Subchapter 7.5 of the California Code of
Regulations (CCR), Sections 93130-93130.22. Chevron has revised the original Innovative
Concept application to submit information and materials responsive CARB’s Request for
Information letter dated Augst 31, 2023.

Each Innovative Concept is listed below and then discussed in greater detail in the following
sections of this application.

Table ES-1: Innovative Concept Projects List

Estimated Project Environmental
: Implementation Review
Project # Date(s) Needed?
Project Description
1 Newer Locomotive Implemented on No
41712022
(Ongoing)
2 Boiler Replacement Project 2026 Yes
3 Diesel Air Compressors Project in No
Replacement progress
(Ongoing)
4 FCC Ammonia Optimization 2026 Yes
5 Wharf ERD Upgrade 2024 Yes
6 TKN Heater Optimization 2024 No
7 North Ranch Diesel Engine 2024 No
Replacement
8 Solar Electricity Project - 2025 Yes
General
9 Solar Electricity Project — Shore 2027-2032 Yes
Power
10 Tier Il or above certification on Auxiliary 2023-2027 No
Engines (AE) for ships
1 Tier lll or above certification on Auxiliary 2023-2027 No
Engines (AE) for ships
12 Upgraded Combustion and Control 2023-2027 No
systems for Auxiliary Boilers (AB) for
ships
13 Dual-Fuel Tier Il Auxiliary Engines (AE's) 2024-2027 No
and Aucxiliary Boilers (AB)
14 Shore Power or Stack Capture for 2027-2032 To Be
Barges/Tug Boats Determined

At the outset, it is important to emphasize that all the projects listed in Table ES-1 are intended
specifically to achieve compliance with the CARB At-Berth regulation. This package of IC
projects was developed by a special team of Chevron experts specifically in response to the CARB
At-Berth Regulation as a means of regulatory compliance. There currently are no regulatory
requirements to develop, adopt, or implement any of these projects. Further, given current
technological and economic trends, none of the projects would be reasonably expected to occur
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under a “business as usual” scenario. Rather, these IC projects will require significant capital
investments, deliberate and beyond business as usual chartering/leasing strategies, and
expedited adoption and implementation that would not otherwise be required or anticipated to
occur in the absence of the At-Berth Regulation. As a result, the IC projects are designed to
achieve emissions reductions in excess of any reductions otherwise required by law and in
excess of any reductions that would be reasonably expected under a conservative business as
usual scenario.

Because shore power and capture and control CAECS cannot be feasibly implemented by
1/1/2027, Chevron proposes to comply with the CARB At-Berth regulation by implementing a
portfolio of IC projects to achieve the required emissions reductions. Accordingly, Chevron
requests that CARB approve all of the non-CEQA IC projects by December 2023 to provide for
sufficient emissions reductions to achieve compliance with the At- Berth Regulation and
retroactively credit emission reductions to the time of implementation for each IC project.

Chevron also requests that CARB promptly approve the IC projects as a collective package, so
that Chevron can begin accruing credits for projects that have been implemented by Chevron in
good faith during the intervening two years since our application was submitted, while awaiting
CARB review of our application. Chevron has invested thousands of man-hours, millions of
dollars in engineering, design and procurement of materials and equipment in good faith towards
compliance with the regulation while awaiting CARB to begin reviewing Chevron’s IC application.
As of September 28, 2023, for refinery-based innovative concepts, IC.1 is complete and IC.3 has
ceased full-time diesel compressor use resulting in avoided emissions of 79.3 tons of NOx, 6.1
tons ROG, 2.2 tons PM_ s since their implementation in April 2022 and September 2023,
respectively. Furthermore, IC.6 is slated for completion in May 2024, and IC.7 is also slated for
completion this coming year. Early emission reductions are critical to Chevron’s ability to comply
with the At Berth Regulation, as CAECS infrastructure cannot feasibly be designed, permitted
and constructed at Richmond Long Wharf by the 1/1/2027 regulatory deadline.

Figure ES-1: Emission reductions generated by completed Innovative Concept (IC) projects IC.1 and IC.3
as of 4/2022 (IC.1) and 9/2023 generators offline (IC.3) as of 9/28/2023.

Chevron has met with CARB staff on numerous occasions over the past three years to discuss our
compliance strategy and terminal-specific construction challenges. More recently, in May and July
2023, Chevron met with CARB staff to present compelling data that demonstrates that Chevron’s_
Innovative Concepts portfolio of non-CEQA and CEQA projects is far more effective than CAECS at
reducing criteria pollutants (NOx, PM, ROG) and greenhouse gas emissions. This is shown below in
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Figure ES-1 and Figures ES-2 through ES-5, and Appendix B.4, using a subset of the IC portfolio
projects that are expected to generate substantial emission reductions prior to 2027. As a result, the
total portfolio significantly outperforms CAECS from 2022-2032, and beyond, particularly for NOx,
ROG and GHGs. Chevron believes within the next few years, through our ongoing engagements
across the shipping_sector, including_with ship engine and boiler manufacturers, that we will be able to

demonstrate additional PM and ROG reductions from Shipping ICs 10-13, which are not presently
included in the forecast.

Table ES-2: Pre-2027 IC Portfolio Emission Reductions Estimates compared with CAECS.

Conslituent Pre-2027 Emission Pre-2027 Emission Comment
Reduction Reductions
(MT) CARB-approved CAECs
(MT)

NOx -601.6 0 Excludes additional NOx benefits from
ICs 4, 9, 13 and 14.

PM2s -16.3 0 Excludes additional PM benefits from
IC.4,I1C.9, IC.10-14.

ROG -50.6 0 Excludes additional ROG benefits from
ICs 9, 10, 11, 12, 13 and 14

GHGs -262,000 0 Excludes additional GHG benefits from
ICs 4, 9, 10, 11, 12, 13 and 14.

Figures ES-2 to ES-5 show the annualized emission reductions for Chevron’s IC portfolio compared
with the earliest feasible implementation date for CAECs assuming 1) the CAECS technology is first
determined to be safe and feasible on tankers, 2) the technology is available (currently as of 9/2023
shore power equipment is not developed and available) and 3) the supporting infrastructure for the
CAECS technology, such as a fender system for barge-based capture & control, or structural
foundations and supporting electrical infrastructure for shore power, is fully permitted under CEQA
and all permits are obtained within a 24-month period from start of permitting to permits received
assuming a CEQA Environmental Impact Report (EIR) is required for the environmental review.
Finally, the capture and control CAEC’s consumes diesel to operate the equipment, so it is net GHG
positive compared with Chevron’s strongly GHG-negative IC portfolio. Shore power only controls
emissions from vessel diesel auxiliary engines (AEs), so it is far less effective overall than Chevron’s
IC portfolio as shown in Appendix B.3 and Appendix B.4, compared with both CAECs.

Figure ES-2: Chevron IC portfolio annualized NOx emission reductions compared with CAECs based on
2016 baseline (average year):
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NOTE: Figure ES-2 excludes potential NOx benefits from ICs 4, 9, 13 and 14.
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Figure ES-3: Chevron IC portfolio annualized PM2.5 emission reductions compared with CAECs based
on 2016 baseline (average year):
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NOTE: Figure ES-3 excludes potential PM benefits from ICs 4, 9, 10, 11, 12, 13 and 14.

Figure ES-4: Chevron IC portfolio annualized ROG emission reductions compared with CAECs based on
2016 baseline (average year):
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NOTE: Figure ES-4 excludes potential ROG benefits from ICs 4, 9, 10, 11, 12, 13 and 14.
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Figure ES-5: Chevron IC portfolio annualized GHG emission reductions compared with CAECs
based on 2016 baseline (average year):
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NOTE: Figure ES-5 excludes potential GHG benefits from ICs 4, 9, 10, 11, 12, 13 and 14.

Chevron’s IC portfolio outperforms the CAECS baselines for criteria pollutants NOx, ROG and
GHGs, on an annual basis (Figures ES-2 through ES-5) and cumulatively through 2031 as
shown in Figures ES-6 through ES-9, below. For PM, Chevron expects to bank enough credits for
the first compliance period. We expect long term that we can meet or exceed PM reductions with
our IC portfolio.

In good faith, Chevron has proceeded to progress implementation of our IC portfolio faster, safer,
with greater overall environmental benefits and completely avoid impacts to the marine
environment compared to either shore power or capture and control.

Three years into the regulation which was approved in August 2020, both CAECS (shore power
and capture and control) still have not been successfully tested on tankers, present unavoidable
significant marine environmental and visual impacts, and create novel difficult-to-mitigate safety
risks for both terminal and tanker operations. Unlike CAECS, Chevron’s IC portfolio 1) results in
no increase risks to operational or process safety, 2) completely avoids impacts to the marine
environment, and 3) can be implemented much faster than permitting and building the marine
infrastructure to support CAECS, 4) results in 31% to 100%+ greater emission reductions than
current CAECS technologies (shore power and capture and control), which are as-yet unproven
for tanker applications.
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Figure ES-6: Chevron IC portfolio NOx emission reductions compared with CAECs
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Figure ES-7: Chevron IC portfolio PM2.5 emission reductions compared with CAECS
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Figure ES-8: Chevron IC portfolio ROG emission reductions compared with CAECS.
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Figure ES-9: Chevron IC portfolio GHG emission reductions compared with CAECS.
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Chevron wishes to acknowledge the Board’s foresight in including the Innovative Concepts
alternative means of compliance within the At Berth regulation. As we demonstrate in our IC
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application, Chevron’s baseline IC performance provides immediate emission reductions (dating
to April 4, 2022 for IC.1), and immediate benefits to the community, far sooner than could occur
with CAECS implementation.

All but two of the remaining IC projects could be implemented prior to the 2027 regulatory
compliance deadline. If Chevron receives an Executive Order for the non-CEQA ICs by
December 2023, Chevron expects it will be able to meet the January 1, 2027 compliance
deadline with sufficient accumulated emission reduction credits banked to demonstrate
compliance through 2031, possibly longer, depending upon refinery and wharf operations, which
are variable from year to year. As a result, CARB approval of the non-CEQA ICs will provide for
continued pre-2027 emissions reductions, for the benefit of nearby communities.

In addition to early adoption and implementation upon CARB approval, Chevron intends to operate
all but two of the IC projects for the entirety of the duration of the first five-year compliance period
(2027-2032). Chevron also intends to continue operating the IC projects for subsequent
compliance periods, subject to CARB approval of one or more extensions in accordance with the
applicable provisions of the At-Berth Regulation.

As noted in Table ES-1, two of the IC projects (projects IC.9 and I1C.14) are proposed for
commencement during the 2027-2032 compliance period, in the event shore power becomes
available during this period as a safe, reliable and feasible way to control tanker emissions.
However, as noted in DNV’s Technology Assessment (titled “California Air Resources Board’s
(CARB) Ocean-going Vessels At Berth Regulation Emissions Control Technology Assessment for
Tankers, Report # 2021-9470”, dated November 2021), shore power is not projected to be
available for use at tanker terminals until 2034 at the earliest. The commencement of
implementation of IC projects #9 and #14 would thus be tied to the use of shore power as a
feasible technology.

Each IC project is discussed individually below according to the following criteria under Section
93130.17(b) of the At-Berth Regulation:

e Company name, address, and contact information (Section 93130.17(b)(1)(A))

e Description of proposal including an overview of the source and scope of emission reductions,
and a project site plan and location map (Section 93130.17(b)(1)(B))

o Estimate of vessel emissions planned to be covered by the IC project for each pollutant (NOx,
PM 2.5 and ROG) (Section 93130.17(b)(1)(C))

e Proposed recordkeeping, reporting monitoring and testing procedures (Section
93130.17(b)(1)(D))

¢ A Memorandum of Understanding or similar agreement between the applicant, any funding
partners, owners and operators of controlled equipment for the IC that shows agreement
regarding IC’s scope, and requirements for using the IC project in compliance with the At-
Berth Regulation (Section 93130.17(b)(1)(E))

e Proposed length of time for use (Section 93130.17(b)(1)(F)).
e A summary of the governmental approvals needed (Section 93130.17(b)(1)(G))

e Adiscussion of any environmental review requirements that may apply (Section
93130.17(b)(1)(H))

¢ Anyinformation necessary to demonstrate that the proposed IC project meets all eligibility and
applicability requirements (Section 93130.17(b)(1)(1)).

With respect to the period of time for implementation (Section 93130.17(b)(1)(F)), as explained
above, Chevron has proactively progressed and/or completed IC projects and, subject to and
upon CARB approval, intends to accelerate implementation of the remaining IC projects.
Chevron also intends to implement the IC projects over the long-term, subject to CARB’s
renewed and continued approval. Examples of projects that were implemented after submission of the
application and before CARB IC Executive Order approval are IC.1, New Locomotive, which was delivered

13
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and placed in service in April 2022 and is awaiting CARB approval as an Innovative Concept. In addition,
IC.3, Diesel Air Compressor Replacement has been partially implemented (diesel air compressors are no
longer in service) as of September 1, 2023, and is still awaiting CARB EO approval.

Given the unpredictable amount of time needed for the requisite CEQA or discretionary environmental
reviews, Chevron has commenced submitting permit applications to several applicable
government agencies to seek to ensure timely review, approval, and implementation of the IC
project if it is approved as an IC project by CARB under the At-Berth Regulation. Government
agencies typically do not commit to any particular timeframe for completing their reviews or
approval processes, so Chevron has strived to expedite the process by submitting for agency
approval before Chevron knows if the IC project will ultimately be approved by CARB for use
under the At-Berth Regulation. Requesting that agencies commence and complete their
environmental reviews is not a guarantee that the project will be executed in the absence of CARB
approval, nor is it an indication that Chevron already has commenced project implementation.

Further, as CARB has noted in its FAQ document, an applicant may cancel an IC project for any
reason. Accordingly, Chevron reserves the right to remove or cancel an IC project for
technological, safety or other reasons that may arise; if this occurs Chevron will promptly notify
CARB of the cancellation and the reasons for the cancellation. Chevron understands that if one
or more of the IC projects is cancelled or removed, Chevron may need to have an alternative
plan for compliance with the At-Berth Regulation, however, the shipping IC emission reductions
are based primarily on Chevron-controlled ships and there is future flexibility to include PM and
ROG reductions associated with 1C.10-14 ship-board technologies based on source testing
results. .

With respect to the eligibility criteria under Section 93130.17(a), the applicable criteria specific to
each IC project are addressed below. For all of the proposed IC projects, no project will increase
emissions at other ports or marine terminals; no public funds will be used to implement these
projects; none of the projects are legally mandated by any law, rule or regulation; and none have
been identified in an AB 617 Community Emissions Reduction Program that has been approved
by CARB’s Governing Board.

With respect to Section 93130.17(a)(9), visits made under an innovative concept would not be
counted towards nor used for Vessel Incident Events (VIEs), Terminal Incident (TIEs), or the
remediation fund. Emission reductions from innovative concepts would be applied to vessel visits
and exhausted prior to the use of VIEs, TIEs, or the remediation fund.

With respect to Section 93130.17(a)(10), Chevron will develop a system of record to account for
the use of emissions reduction credits accrued in the compliance period to ensure they are used
in the same calendar year that they are achieved or in the following calendar year, as required by
this section. Early emission reductions will be accounted for separately and used in any of the
five years of the first compliance period, pursuant to Section 93130.17(a)(11).

Chevron will comply with this control measure through the use of innovative concepts. As
required by Section 93130.17(a)(14), vessel operators and terminal operators intending to use
the innovative concept shall comply with the provisions of this Control Measure, including the
emission limits in sections 93130.7 and 93130.9 until such time as Chevron has first been notified
in writing by the Executive Officer that the innovative concept application has been approved.

With respect to Section 93130.17(a)(15), A timeline showing how the innovative concepts will be
implementable with the timeframe is included in Table ES-1 and Figure ES-10. Environmental
review requirements for each IC project are discussed in Section 8 of each IC project description
in Section 3 of this application.

With respect to Section 93130.17(a)(16), Chevron acknowledges and understands that no
person shall comply with this section by operating under an innovative concept that has been
revoked as provided in 93103.17(a)(16) of this Control Measure.
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Figure ES-10. Innovative Concept Projects Timeline, updated 9/28/23

Concerning Memoranda of Understanding-MOUs outlined in Section 93130.17 (b)(1)(E), it
should be noted that such agreements would not apply to Innovative Concepts #1 through #9, as
these projects will be funded solely by Chevron. Regarding Innovative Concepts #10 through
#14, Chevron is not considering signing MOUs with Third Parties at this time.

Lastly, it is important to emphasize that the IC projects presented in this application are in addition
to numerous other environmental improvements being implemented by Chevron that are not
eligible as an Innovative Concept. Chevron aims to lower the carbon intensity of our operations,
protect the environment, and invest in the communities in which we operate. Projects that
accomplish these goals are prioritized, optimized and funded based upon their ability to achieve
emission reductions in an economic and timely manner. While we continually work to identify such
voluntary projects, the Innovative Concepts proposed above were not planned for completion
were it not for the incentives provided by the Innovative Concepts provision of the CARB At-Berth
Regulation.

Richmond Long Wharf (RLW) Emissions

As noted in the Background section of the “Chevron Richmond Long Wharf Terminal and Port
Plan” (Terminal Plan) submitted on December 1, 2021, Chevron estimated annual average
emissions to be those listed below in Table 2-1. The table below also shows the annual average
emissions reductions that must be achieved when using Innovative Concepts in a representative
year (2016) reflecting future estimated annual vessel calls. The numbers below were calculated
using the emissions factors in Section 93130.5(d) and the emissions calculation methodologies
described in Section 93130.17(d)(1).
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Table 2-1: Annual Emissions and Emissions Reductions Needed from Innovative Concepts (2016 average year)

NOx [MT] PM [MT] ROG [MT]
Aux Engines 163.69 202 6.17
Aux Boilers 8997 7.65 495
2016 Total 253.66 9.66 11.12
Reductions Needed 202.45 7.96 9.03
from IC Projects

The emissions totals above apply the default emission factors in 93130.5(d)(1) and (d)(2) that
assume that all vessels are Tier 0. It should be noted that Chevron has proactively been
implementing the use of Tier |, Tier Il and Tier Ill vessels, and actual vessels emissions are much
lower than what is required to be calculated per the assumed default emission rates specified in
the CARB At-Berth Regulation. The Terminal and Port Plan describes in detail the true emissions
from the RLW.

To ensure the emissions for NOx, PM2.5 and ROG are adequately mitigated, Chevron estimated
the emissions reductions possible from the IC projects using best available data. Table 2-2 below
lists the annual emissions reductions that are reasonably expected from each of the IC projects, as
calculated in metric tons.
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Table 2-2: IC Project Annual Emissions Reductions

Project

No

CARB At-Berth Regulation: Innovative Concept Application
Chevron Products Company, Revised September 28, 2023

Project Description

1 [0)7¢
[MT]

PM2.5
MT]

Shore-Based Innovative Concept Projects
1 Newer Locomotive -491 -12 25
2 Boiler Replacement Project -63.2 0 -16
3 Diesel Air Compressors 276 -15 97
Replacement
4 FCC Ammonia Optimization 0 -103.3
5 Wharf ERD Upgrade -118 -08
6 TKN Heater Optimization =371 -13 -16
7 North Ranch Diesel Engine 04 -0.02 -0.07
Replacement
8 Solar Electricity Project - -6.9 -04 04
General
9 Solar Electricity Project — -39 02 0.2
Shore Power
Subtotal -200.0 -108.7 -16.1
Ship-Based Innovative Concept Projects
10 Tier Il or above certification on 0754 0 0
Auxiliary Engines (AE) for
ShipS Note 1
1 Tier Il or above certification on -21-34.2 0 0
Auxiliary Engines (AE) for
ships Note 1
12 Upgraded Combustion and -29 0 0
Control systems for Auxiliary
Boilers (AB) for ships Note !
13 Dual-Fuel Tier Il Auxiliary -56 0 0
Engines (AE) and Auxiliary (likely not until
Boilers (AB) hloke after 2030)
14 Shore Power or Stack Capture -22 -02 -14
for Barges/Tug Boats
Subtotal -127.3-135.8 0.2 14
Grand Total -327.3 - 335.8 -108.9 175

Note 1 These ship-based IC projects are not cumulative. For example, if IC project 11 is implemented, IC project 10 will be redundant.

Table 2-3 below summarizes the emissions reductions possible from implementation of the IC
projects ahead of the 2027 compliance deadline, which would not occur without timely CARB
approval of these projects, and retroactive credits to the implementation date for ICs that have
been completed prior to EO issuance (IC.1, 4/22 and IC.3, 9/23). All non-CEQA ICs would need
to be approved by 12/31/2023 to accrue sufficient banked credits to meet the 1/1/2027
compliance deadline requirement and bank sufficient credits to offset operating emissions
through 2031. The table also highlights the benefits to the community that would occur due to the
early implementation of these projects. The NOx reductions are the equivalent of eliminating
approximately 28,000 cars and trucks from the roads in the local community', the PM2.5
reductions are similar to eliminating 589,000 cars and trucks and the ROG reductions are similar
to eliminating 2,000 cars and trucks in CaliforniaZ2.
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Table 2-3: Cumulative Emissions Banking From Early Implementation of Innovative Concepts (4/2022*-1/1/2027)

Project No
Project Description
Shore-Based Innovative Concept Projects
1 Newer Locomotive™® -232.8 58 -118
2 Boiler Replacement Project -0.2 0 0
3 Diesel Air Compressors Replacement -96.6 -5.1 -34
4 FCC Ammonia Optimization 0 -206° 0
5 Wharf ERD Upgrade -236 -1.7 0
6 TKN Heater Optimization 959 -34 4.1
7 North Ranch Diesel Engine Replacement -12 -0.1 -02
8 Solar Electricity Project - General 69 04 04
9 Solar Electricity Project — Shore Power 0 0 0
Subtotal -457.2 -16.5to -50.5
-222.5°
Ship-Based Innovative Concept Projects
10 Tier Il or above certification on Auxiliary 07 0 0
Engines (AE) for ships Nete 1d
1 Tier Il or above certification on Auxiliary 952 0 0
Engines (AE) for ships Nete 1
12 Upgraded Combustion and Control systems -48.5 0 0
for Auxiliary Boilers (AB) for ships Nete1
13 Dual-Fuel Tier Il Auxiliary Engines (AE) and -0 0 0
Auxiliary Boilers (AB) Nete 1 (not
implemented
until after 2030)
14 Shore Power or Stack Capture for Barges/Tug 0 0 0
Boats (not
implemented
until after 2030)
Subtotal -144.4 0 0
Grand Total -601.6 -16.5to -50.5
-222.5°

Note 1 These ship-based IC projects are not cumulative. For example, if IC project 11 is implemented, IC project 10 will be redundant.

Note 2 Ship based ICs are undergoing PM and ROG stack testing along with manufacturer testing of engines to determine expected PM and ROG
reductions. IC application will be updated with data once available to request credit for PM and ROG reductions.

Note 3 IC.4 is a low probability of occurrence IC.

"Per 2020 estimate in “Estimated U.S. Average Vehicle Emissions Rates per Vehicle by Vehicle Type Using Gasoline
and Diesel | Bureau of Transportation Statistics (bts.gov)” and assuming 11,000 miles driven per year as noted in

“Greenhouse Gas Emissions from a Typical Passenger Vehicle | US EPA”
2 Per CARB Emissions Factor (EMFACT) model, https://arb.ca.gov/emfac/
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3. Innovative Concept Projects

Project 1: IC.1 - Implementation of Lower Emitting Locomotives

1. Company name, address, and contact information

Chevron Products Company, a subsidiary of Chevron U.S.A. Inc.
P.O Box 1272
Richmond, CA 94802 — 0272

2. Description of proposal including an overview of the source and scope of emission
reductions, and a project site plan and location map.

Chevron currently operates locomotives to move railcars throughout the Chevron Richmond
Refinery (see location map in Appendix A1.1). Chevron would reduce locomotive emissions
by replacing 1 or more locomotives with lower emitting locomotives. Instead of operating the
current locomotives for the foreseeable future because there is no regulatory requirement to
stop operating them, subject to CARB approval as an IC project to reduce emissions for
purposes of the At-Berth Regulation, Chevron would invest in lower emitting locomotives as
early as 2022. Update 9/2023: Chevron replaced one locomotive with a Lower Emissions
and Fuel (LEAF) Locomotive on April 7, 2022. As noted above on page 1 of the Executive
Summary, the IC projects, including this replacement of the locomotive, would not have
been done but for the Innovative Concepts incentives provided by the At-Berth regulation.

3. Estimate of the vessel emissions planned to be covered under the innovative concept
for each pollutant NOx, PM 2.5, and ROG by multiplying the emission factor for a
pollutant found in section 93130.5(d) of this Control Measure by the expected number
of vessel visits, average visit duration, and expected power used during an average
visit;

Chevron estimates that the emissions reductions from replacing 1 locomotive will be 49.14
metric tons per year (MTPY) for NOx, 1.22 MTPY for PM2.5, and 2.50 MTPY for ROG based on
current railcar emissions. Further, the new locomotive will not increase GHGs. See Appendix
A1.3 for the NOx, PM2.5 and ROG emissions calculations for this project. Emissions calculations
for IC.1 are based on engine operating hours, fuel log data and EPA/CARB emissions
certifications.

The fleet of vessels calling RLW varies annually and Chevron cannot predict exactly which
vessels will be in operation when this regulation goes into effect in 2027, nor their exact NOXx,
PM2.5 and ROG emissions. Table 2-1 (above) shows the amount of NOx, PM2.5 and ROG
emissions that must be reduced with IC projects when using 2016 emissions as a representative
year and the emission factors from Section 93130.5(d)(1) and (d)(2). Table 2-2 (above) shows
how IC.1 contributes to overall emission reductions required by Section 93130.17.

4. The proposed recordkeeping, reporting, monitoring, and testing procedures that the
applicant plans to use to demonstrate reductions;

Chevron has a robust system for monitoring, recordkeeping, calculating and reporting refinery
emissions for the purposes of complying with existing reporting rules and regulations, for example the
Bay Area AQMD Rule 12-15 Emissions Inventory and US EPA Toxic Release Inventory (TRI).
Chevron will leverage current monitoring, recordkeeping, calculation, and reporting systems
which utilize fuel consumption records and engine operating hour logs collected on a monthly
basis in conjunction with EPA/CARB emission certification data to calculate the difference in
emissions between the old and new locomotives. Emission reduction recordkeeping will be in the
form of spreadsheets which will import fuel usage and engine operation hour data. Emissions
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reductions will be reported to CARB on an annual basis as required by Section 93130.17(d)(1) of
the At- Berth Regulation. See Appendix A1.2 for more details on monitoring, recordkeeping,
calculating and reporting emissions for IC.1.

. A Memorandum of Understanding or similar agreement between the applicant, any
funding partners (if more than one entity is providing funding), owners and operators
of controlled equipment for the innovative concept that shows agreement regarding
the innovative concept’s scope and requirements for using the innovative concept in
compliance with this Control Measure. The Memorandum of Understanding or similar
agreement must be approved by the Executive Officer and must be in place prior to
the start date of the innovative concept compliance period;

RailServe is under contract to operate locomotives used at Chevron Richmond, and these
locomotives are used exclusively at Chevron Richmond. This contract was amended to account
for the operation of the lower emitting locomotives exclusively at Chevron Richmond. A contract
for the new Tier 4 Leaf Locomotive was executed between Chevron and RailServe on February
1, 2022, and a copy of that contract was provided to CARB on April 14, 2023. A copy of the
contract for public reference is included in Appendix A1.4.

Proposed length of time during which the IC project would be used

This IC project was implemented on April 7, 2022, as there were no governmental approvals or
permits needed to commence placing the Leaf Tier 4 locomotive in service at that time, and in
good faith, Chevron sought to begin emission reductions as soon as possible to comply with the
CARB at Berth regulation. As explained above, Chevron requests approval for emission
reductions retroactive to the April 7, 2022 locomotive in-service date so that Chevron can accrue
the associated emission reductions. As also explained above, in addition to early
implementation, Chevron proposes to implement this IC project through 12/31/2029, and
possibly longer, if Chevron converts 100% of its locomotive fleet to Tier 4 engines in advance of
the 2023 In-Use Locomotive (13CCR section 2478) regulation requirements. We will continue
implementing this IC through subsequent compliance periods, subject to CARB approval of one
or more extensions. Chevron understands that an IC project may not be extended beyond any
compliance period during which the project becomes legally required by law or regulation.

. A summary of all governmental approvals necessary to enable development of the
innovative concept;

No government approvals needed, except for a CARB approval as an IC project under the At-
Berth Regulation.

. A discussion regarding any environmental review requirements that may apply to the
proposed innovative concept, including identification of which agency would serve as
the lead agency for environmental review purposes; and

There are no authorizations required to purchase and operate a different locomotive type within an
existing fleet of locomotives. BAAQMD only regulates stationary sources, and a locomotive is not
considered stationary.

The City of Richmond regulates new structures and land use via Conditional Use Permits (CUP),
and a locomotive does not trigger a CUP as it is neither a new structure nor change in land use.
Consequently, CEQA is not triggered for this change in locomotive because neither ministerial
nor discretionary permits are required.
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The proposed innovative concept must reduce NOx, PM 2.5, and ROG emissions
equivalent to or greater than the level that would have been achieved by the Control
Measure, while not increasing GHG. Emission reductions are verified each year
through annual reporting in section 93130.17(d) of this Control Measure.

The lower emitting locomotives are expected to lower NOx, PM2.5 and ROG emissions without
increasing GHG emissions. Chevron procured a locomotive and placed it in service on April 4,
2022 that meets this requirement. Chevron will collect all necessary data to verify emissions
reductions on a yearly basis as required by Section 93130.17(d). See Table 2-2 for more details
on how this project helps shape the Innovative Concept compliance option within the At-Berth
Regulation.

For baseline annual emission reductions for IC.1 compared to CAECs, please see Appendix B.4.

The proposed innovative concept must achieve emissions reductions of NOx, PM 2.5,
and ROG that, as of the date the compliance period begins, are early or in excess of:
(1) any other state, federal or international rule, regulation, statute, or any other legal
requirement (including any requirement under a Memorandum of Understanding with
a government entity), that is in effect, has been approved, or has been noticed; or
(2) of an emission reduction strategy identified in an AB 617 Community Emissions
Reduction Program that has been approved by CARB’s Governing Board.

As of September 2023, there is no existing regulatory requirement, operational need, or
economic incentive to cease operating older higher-emitting locomotives and replace them with
lower-emitting models. Note; In May 2023, the CARB board adopted the In-Use Locomotive
Regulation (13 CCR Section 2478) that requires industrial locomotive fleets to be operating 50%
of its fleet as Tier IV locomotives by 2030, and 100% of its fleet Tier IV by 2035. However, the In-
Use Locomotive Rule was withdrawn from OAL approval on July 21, 2023, and CARB
resubmitted the package to OAL on September 15, 2023. Given the 2030 compliance date, and
Chevron's early actions to upgrade in 2022, the emission reductions are clearly early or in
excess of the In-Use Locomotive Rule once it is approved.

The proposed innovative concept must achieve reductions in and around the
California port or marine terminal at which the vessel visits take place for which the
innovative concept is used. The reductions must be at the same port or marine
terminal, within adjacent communities, or overwater within three nautical miles of the
port or marine terminal.

The new locomotives will be operated throughout the Chevron Richmond Refinery and will be at
the most 1-3 miles away from the Richmond Long Wharf. Emissions reductions will occur near
the marine terminal and within communities that are adjacent to the refinery.

The proposed innovative concept must achieve emissions reductions that exceed
any reductions otherwise required by law, regulation, or legally binding mandate, and
that exceed any reductions that would otherwise occur in a conservative business-as-
usual scenario. For purposes of this section, “business as usual” means the set of
conditions reasonably expected to occur within the relevant area in the absence of
the incentive provided by the innovative concept provisions of this Control
Measure, taking into account all current laws and regulations, as well as current
economic and technological trends. The proposed innovative concept must achieve
reductions that are real, quantifiable, verifiable, and enforceable where: (A) “Real”
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means that reductions result from a demonstrable action or set of actions, and are
quantified using appropriate, accurate, and conservative methodologies that account
for all emissions within the innovative concept; (B) “Quantifiable” means the ability to
accurately measure and calculate reductions relative to a project baseline in a reliable
and replicable manner for all emissions within the innovative concept; (C)
“Verifiable” means that any emission assertions are well documented and
transparent such that it lends itself to an objective review; and (D) “Enforceable”
means the authority for CARB to hold a particular party or parties liable and to take
appropriate action if any of the provisions of this article are violated.

As noted above, as of December 1, 2021, there existed no regulatory requirement or industry
standard driving the need to cease operating older higher-emitting locomotives and replace them
with lower-emitting models. In a conservative business-as-usual scenario, Chevron would
continue to operate the pre-Tier 0 locomotive through its contract with RailServe. According to a
RailServe management representative, it had “no plans to retire” the conventional pre-Tier 0
locomotives at Chevron and RailServe asserts that the pre-Tier 0 locomotives at Chevron have
“‘many, many years of service” in front of them. In addition, Chevron had no intent or project plan in
place to replace the pre-Tier 0 locomotive prior to approval of the CARB at Berth regulation nor was
the replacement needed to fulfill an operational need, or to take advantage of any other economic
incentive. Accordingly, the reductions associated with this project exceed any reductions that would
otherwise occur in a conservative business-as-usual scenario. To that end, the RailServe contract
had to be reopened and amended to lease the new Tier 4F locomotive. Chevron proactively
initiated the contract for the Tier IV locomotive lease with RailServe. The new Tier IV locomotive
was placed in service at Richmond Refinery on April 7, 2022. A copy of the contract (Appendix
A1.4) and updated emissions reduction calculations were submitted to CARB on April 14, 2023.

All Chevron Richmond ICs operate as an aggregate to meet the compliance requirements of the
At-Berth Rule. It is important to note that the installation of lower-emitting locomotives would not
continue if disapproved as a CARB At-Berth 'Innovative Concept’.

The new locomotive emissions reductions will be real, quantifiable, verifiable, and enforceable as
required by the rule:

Demonstrable Actions (Real), Section 93130.17(a)(6)(A)

Chevron will reduce NOx, PM2.5 and ROG emissions by replacing one or more older, higher-emitting
locomotives that are currently in operation with lower-emitting locomotives. Metered fuel log data and
EPA/CARB emissions certifications will form the basis for certifying that the emissions reductions are
‘real’.

Quantifiable Emissions Reductions, Section 93130.17(a)(6)(B)
Emissions calculations for IC.1 are based on engine operating hours, fuel log data and EPA/CARB
emissions certifications. Results are shown below in Table 1-1.
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Table 3-1: IC.1 Pre and Post-IC.1 Annual Emission Reduction Estimate

Current (Pre-Tier 0) Locomotive Emissions
Pollutant NOXx PM2s ROG
MTON/yr 50.00 127 2.90

New (Tier 4) Locomotive Emissions
Pollutant NOXx PM2s ROG
MTON/yr 0.86 0.04 0.41

Annual IC Emissions Reductions

Pollutant INOx PM2s ROG
[mTON/IYr [19.14 1.22 2.50

Verifiable Emission Assertions, Section 93130.17(a)(6)(C)

Fuel logs, engine operating hour records and EPA/CARB emissions certifications are available for
audit.

CARB Enforcement Authority, Section 93130.17(a)(6)(D)

CARB will be able to pursue enforcement if the requisite emissions reductions are not achieved to
comply with the At-Berth Regulation and/or if there is a violation of other requirements (e.g.,
reporting/recordkeeping) under the Regulation.
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Project 2: IC.2 Boiler Replacement Project

1. Company name, address, and contact information

Chevron Products Company, a subsidiary of Chevron U.S.A. Inc.
P.O Box 1272
Richmond, CA 94802 — 0272

2. Description of proposal including an overview of the source and scope of emission
reductions, and a project site plan and location map.

Chevron currently operates 5 steam boilers to meet process steam demands throughout the
refinery and would replace them with two new and more fuel-efficient boilers (see location map in
Appendix A2.1). Instead of operating the current boilers for the foreseeable future because
there is no regulatory requirement to stop operating them, subject to CARB approval as an IC
project to reduce emissions for purposes of the At-Berth Regulation, Chevron would invest in the
lower emitting boilers as early as 2024.

3. Estimate of the vessel emissions planned to be covered under the innovative concept
for each pollutant NOx, PM 2.5, and ROG by multiplying the emission factor for a
pollutant found in section 93130.5(d) of this Control Measure by the expected number
of vessel visits, average visit duration, and expected power used during an average
visit;

Emissions reductions from this project are expected to be approximately 50 metric tons per year
(MTPY) for NOx and 1.5 MTPY of ROG based on current boiler operations. PM2.5 emissions are
not expected to change. These new boilers will not increase GHG emissions. See Appendix A2.3
with the best available NOx, PM2.5 and ROG emissions calculations for this project. Emissions
were calculated using vendor provided fuel consumption and emissions data for the new boilers.

The RLW has calls from a variety of vessels that are constantly evolving and Chevron cannot
predict exactly which vessels will be in operation when this regulation goes into effect in 2027, nor
their exact NOx, PM2.5 and ROG emissions. Table 2-1 shows the amount of NOx, PM2.5 and
ROG that must be reduced with IC projects when using 2016 emissions as a representative year
and the emission factors from Section 93130.5(d)(1) and (d)(2).

Table 2-2 shows how this project fits among the Innovative Concepts as a package to ensure
emissions are reduced as required by Section 93130.17.

4. The proposed recordkeeping, reporting, monitoring, and testing procedures that the
applicant plans to use to demonstrate reductions;

Chevron has a robust system for monitoring, recordkeeping, calculating and reporting refinery
emissions for the purposes of complying with existing reporting rules and regulations, for example the
Bay Area AQMD Rule 12-15 Emissions Inventory and US EPA Toxic Release Inventory (TRI).
Chevron will leverage the emissions reductions calculated as part of the project's New Source
Review (NSR) permit evaluation that will be conducted by Bay Area Air Quality Management
District (BAAQMD). Emissions calculations are based on 2018-2020 process data (e.g., firing
rates, HHVs, F-factors, etc.), emissions factors derived from source testing and engineering
calculations for proposed new boilers. See Appendix A2.3 for details. Emissions reductions will
be demonstrated using stack monitoring data required by BAAQMD for this project. This includes
CEMS, and/or stack testing data (and data collection frequencies) required by BAAQMD. The
emissions will be reported to CARB on an annual basis as required by Section 93130.17(d)(1) of
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the At-Berth Regulation.

See Appendix A2.3 for details on monitoring, recordkeeping, calculating and reporting emissions for
IC.3.

. A Memorandum of Understanding or similar agreement between the applicant, any
funding partners (if more than one entity is providing funding), owners and operators
of controlled equipment for the innovative concept that shows agreement regarding
the innovative concept’s scope and requirements for using the innovative concept in
compliance with this Control Measure. The Memorandum of Understanding or similar
agreement must be approved by the Executive Officer and must be in place prior to
the start date of the innovative concept compliance period;

Not applicable. Chevron would be the owner and operator of the new boilers.

Proposed length of time during which the IC project would be used

This IC project is capable of implementation starting in 2024, assuming all government approvals
are obtained in a timely manner. As explained above, Chevron requests a timely CARB approval
so that early emissions reductions can be achieved ahead of the 2027 compliance deadline. As
also explained above, in addition to early implementation, Chevron proposes to implement this IC
project through and including the first compliance period (2027-2032), and to continue
implementation through subsequent compliance periods, subject to CARB approval of one or
more extensions. Chevron understands that an IC project may not be extended beyond any
compliance period during which the project becomes legally required by law or regulation.

. A summary of all governmental approvals necessary to enable development of the
innovative concept;

Chevron will need CARB approval as an IC project under the At-Berth Regulation, and approval
from the following agencies may be required:

1) BAAQMD - Air Permit

2) City of Richmond —Project approval and CEQA Review

. A discussion regarding any environmental review requirements that may apply to the
proposed innovative concept, including identification of which agency would serve as
the lead agency for environmental review purposes; and

It is anticipated that the City of Richmond would serve as the CEQA lead agency for this IC
project. BAAQMD would also conduct a review in accordance with its new source review rules.
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The proposed innovative concept must reduce NOx, PM 2.5, and ROG emissions
equivalent to or greater than the level that would have been achieved by the Control
Measure, while not increasing GHG. Emission reductions are verified each year
through annual reporting in section 93130.17(d) of this Control Measure.

The new boilers are expected to lower NOx and ROG emissions without increasing GHG
emissions or PM2.5. Chevron will leverage the emissions calculations from New Source Review
conducted by BAAQMD to demonstrate emissions reductions on a yearly basis as required by
Section 93130.17(d). See Table 2-2 for more details on how this project helps shape the
Innovative Concept compliance option within the At-Berth Regulation.

The proposed innovative concept must achieve emissions reductions of NOx, PM 2.5,
and ROG that, as of the date the compliance period begins, are early or in excess of:
(1) any other state, federal or international rule, regulation, statute, or any other legal
requirement (including any requirement under a Memorandum of Understanding with
a government entity), that is in effect, has been approved, or has been noticed; or
(2) of an emission reduction strategy identified in an AB 617 Community Emissions
Reduction Program that has been approved by CARB’s Governing Board.

There is no regulatory requirement, operational need, or economic incentive to cease operating
older higher-emitting boilers and replace them with new lower-emitting models. Chevron is
proactively investing in a project to replace the current older boilers with newer, lower-emitting
boilers as an innovative concept to reduce emissions of NOx and ROG. All Chevron Richmond
ICs operate as an aggregate to meet the compliance requirements of the At-Berth Rule.

The proposed innovative concept must achieve reductions in and around the
California port or marine terminal at which the vessel visits take place for which the
innovative concept is used. The reductions must be at the same port or marine
terminal, within adjacent communities, or overwater within three nautical miles of the
port or marine terminal.

The new boilers will be located within the Chevron Richmond Refinery, 1-2 miles away from the
Richmond Long Wharf. Emissions reductions will occur near the marine terminal and within the
communities adjacent to the refinery.
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12. The proposed innovative concept must achieve emissions reductions that exceed

any reductions otherwise required by law, regulation, or legally binding mandate, and
that exceed any reductions that would otherwise occur in a conservative business-as-
usual scenario. For purposes of this section, “business as usual” means the set of
conditions reasonably expected to occur within the relevant area in the absence of
the incentive provided by the innovative concept provisions of this Control
Measure, taking into account all current laws and regulations, as well as current
economic and technological trends. The proposed innovative concept must achieve
reductions that are real, quantifiable, verifiable, and enforceable where: (A) “Real”
means that reductions result from a demonstrable action or set of actions, and are
quantified using appropriate, accurate, and conservative methodologies that account
for all emissions within the innovative concept; (B) “Quantifiable” means the ability to
accurately measure and calculate reductions relative to a project baseline in a reliable
and replicable manner for all emissions within the innovative concept; (C)
“Verifiable” means that any emission assertions are well documented and
transparent such that it lends itself to an objective review; and (D) “Enforceable”
means the authority for CARB to hold a particular party or parties liable and to take
appropriate action if any of the provisions of this article are violated.

As noted above, the project is not legally required and was identified for CARB At-Berth compliance.
In the absence of the At-Berth regulation and in light of current technological and economic trends
and incentives, a business-as-usual scenario would consist of continued use of the five existing
steam boilers at the refinery with maintenance on the internals of the associated furnaces. The
inspection data provided in Table 3-2 support this conclusion as it reveals that furnaces associated
with the boilers in scope for this innovative concept have between 4 and 19 years before the next
maintenance cycle on their internal components. Furthermore, as there is no regulatory requirement
or industry standard driving the need to completely replace the boilers with new boilers, the internal
components of the furnaces associated with the boilers would continue to be replaced in-kind with
new equipment of the same design when the current internals reach end of life. Furnace internals that
are replaced in -kind include equipment such as tubes, refractory, burners, etc.

Table 3-2 IC.2 Boiler Inspection Dates and Intervals

Equipment Type, Inspection Type Inspection Date Furnace_lnternals,
No. next maintenance
Boiler, No.1 Boiler State permit boiler Insp, 10/15/2022 19 years
Internal visual
Boiler, No.3 Boiler State permit boiler Insp, 12/20/2021 9 years
Internal visual
Boiler, No.4 Boiler State permit boiler Insp, 8/25/2023 4 years
Internal visual
Boiler, No.5 Boiler State permit boiler Insp, 3/1/2022 7 years
Internal visual
Boiler, No.7 Boiler State permit boiler Insp, 10/19/2021 18 years
Internal visual

Accordingly, this IC project is being proposed specifically as a means to achieve compliance with
the At-Berth Regulation. It is important to note that the boiler replacement project would not
continue if disapproved as a CARB At-Berth ‘Innovative Concept’. Timely CARB approval is
requested to afford certainty and reliability in terms of the emissions reductions that can be used
to achieve compliance with the At-Berth Regulation, and to allow for these emissions reductions
to be achieved in the near-term.
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The new boiler emissions reductions will be real, quantifiable, verifiable and enforceable as required

by the rule:
Table 3-3 IC.2 NOx and ROG Emission Reduction Estimate
Parameter Value Units

ICurrent Boilers, Avg. Fuel Consumption 4,411 MMscf/yr
[New Boilers, Avg. Fuel Consumption 3,751 MMscf/yr
V701 fuel gas, Avg. Higher Heating Value (HHV) 1097 BTU/scf
lAnnual Fuel Consumption, Avg. HHV basis 4,114,994 MMBTU/yr
ICurrent Boilers, ROG Emission Factor 4.78E-03 Ib/MMBTU
ICurrent Boilers, ROG Emissions 10.49 mTon/yr
[New Boilers, ROG Emissions 8.92 MTon/yr
[New Boilers, NOx Emission Factor 2.42E-03 Ib/MMBTU
Current Boilers, Avg. NOx Emissions 55.35 MTon/yr
[New Boilers, NOx Emissions 4.51 MTon/yr
INew Boilers, Emission Reduction — NOx 50.84 MTonlyr
hew Boilers, Emission Reduction — ROG 1.57 MTonlyr

Demonstratable Actions (Real), Section 93130.17(a)(6)(A)

Chevron will reduce NOx and ROG emissions by replacing five (5) older, higher-emitting boilers
that are currently in operation with two (2) lower-emitting boilers. Firing rate, Higher-Heating
value, F-factor and source test data will form the basis of calculations for certifying that the emissions
reductions are ‘real’.

Quantifiable Emissions Reductions, Section 93130.17(a)(6)(B)

Emissions calculations for IC.2 are based on 2018-2020 process data (e.g., firing rates, HHVs,
F-factors, etc.), emissions factors derived from source testing and engineering calculations for
proposed new boilers. Results are summarized above in Table 3-3 and Appendix A3.3 Emission
Calculations Spreadsheet.

Verifiable Emission Assertions, Section 93130.17(a)(6)(C)
Process data (e.g. firing rates, HHVs, F-factors, etc.) and source testing data are available for audit.

CARB Enforcement Authority, Section 93130.17(a)(6)(D)

CARB will be able to pursue enforcement if the requisite emissions reductions are not achieved to
comply with the At-Berth Regulation and/or if there is a violation of other requirements (e.g.,
reporting/recordkeeping) under the Regulation.
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Project 3: IC.3 Diesel Air Compressors Replacement

1. Company name, address, and contact information

Chevron Products Company, a subsidiary of Chevron U.S.A. Inc.
P.O Box 1272
Richmond, CA 94802 — 0272

2. Description of proposal including an overview of the source and scope of emission
reductions, and a project site plan and location map.

Chevron currently operates diesel air compressors to support the pneumatic air system
throughout the Chevron Richmond Refinery (see location map in Appendix A3.1). Instead of
operating the current diesel air compressors for the foreseeable future to ensure reliable air flows,
Chevron would eliminate most of these air compressors and replace them with an electric
equivalent. Subject to CARB approval as an IC project to reduce emissions for purposes of the
At-Berth Regulation, Chevron could implement this IC project as early as 2023. Chevron plans to
conduct a study of the air system in 2022 to confirm the details of how the diesel air compressors
would be replaced by 2023, and a permanent electrified backup compressor would be installed
by 2027 to eliminate the future need for portable diesel air compressors. Chevron has proceeded
in good faith to implement this innovative concept in the absence of CARB’s review and EO
approval to ensure that emission reductions could be made early to benefit the community, and
enable emissions credit banking pursuant to the Innovative Concepts provision of this control
measure.

3. Estimate of the vessel emissions planned to be covered under the innovative concept
for each pollutant NOx, PM 2.5, and ROG by multiplying the emission factor for a
pollutant found in section 93130.5(d) of this Control Measure by the expected nhumber
of vessel visits, average visit duration, and expected power used during an average
visit;

Chevron estimates that reductions from eliminating the diesel air compressor will be 27 metric
tons per year (MTPY) for NOx, 1.5 MTPY for PM2.5, and 1.3 MTPY for ROG based on current air
compressor emissions. The new air compressor will not increase GHG emissions. See
Appendix A3.3 for the best available NOx, PM2.5 and ROG emissions calculations for this
project. Emissions were calculated using fuel consumptions and EPA emissions factors for the
existing diesel air compressors.

The RLW has calls from a variety of vessels that are constantly evolving and Chevron cannot
predict exactly which vessels will be in operation when this regulation goes into effect in 2027, nor
their exact NOx, PM2.5 and ROG emissions. Table 2-1 shows the amount of NOx, PM2.5 and
ROG that must be reduced with IC projects when using 2016 emissions as a representative
baseline year and the emission factors from Section 93130.5(d)(1) and (d)(2). Table 2-2 shows
how this project fits among the Innovative Concepts to ensure emissions are mitigated as required
by Section 93130.17.

4. The proposed recordkeeping, reporting, monitoring, and testing procedures that the
applicant plans to use to demonstrate reductions;

Chevron has a robust system for monitoring, recordkeeping, calculating and reporting refinery
emissions for the purposes of complying with existing reporting rules and regulations, for example the
Bay Area AQMD Rule 12-15 Emissions Inventory and US EPA Toxic Release Inventory (TRI).
Chevron will leverage current monitoring, recordkeeping, calculation and reporting systems
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which utilize engine fuel consumption records and engine hour operating logs collected on a
monthly basis along with EPA/CARB emissions certifications for the existing air compressors to
determine emissions reductions. Emissions reduction data will be derived from the 2021
emissions for refinery diesel air compressors. There is no need to track ongoing emissions
reductions for this IC in future years as the diesel air compressors will be permanently
decommissioned, removed from site and replaced with electrically-driven compressors which
functionally have zero emissions. The emissions will be reported to CARB on an annual basis as
required by Section 93130.17(d)(1) of the At-Berth Regulation. See Appendix A3.2 for details on
monitoring, recordkeeping, calculating and reporting emissions for IC.3.

. A Memorandum of Understanding or similar agreement between the applicant, any
funding partners (if more than one entity is providing funding), owners and operators
of controlled equipment for the innovative concept that shows agreement regarding
the innovative concept’s scope and requirements for using the innovative concept in
compliance with this Control Measure. The Memorandum of Understanding or similar
agreement must be approved by the Executive Officer and must be in place prior to
the start date of the innovative concept compliance period;

Not applicable. Chevron would be the owner and operator of the new equipment.

Proposed length of time during which the IC project would be used

This IC project is capable of implementation starting in 2023. As explained above, Chevron
requests timely approval so that early emissions reductions can be achieved in the near-term,
well ahead of the 2027 compliance deadline. As also explained above, in addition to early
implementation, Chevron proposes to implement this IC project through and including the first
compliance period (2027-2032), and to continue implementation through subsequent compliance
periods, subject to CARB approval of one or more extensions. Chevron understands that an IC
project may not be extended beyond any compliance period during which the project becomes
legally required by law or regulation.

. A summary of all governmental approvals necessary to enable development of the
innovative concept;

No government approvals needed, except for a CARB approval as an IC project under the At-
Berth Regulation.

. A discussion regarding any environmental review requirements that may apply to the
proposed innovative concept, including identification of which agency would serve as
the lead agency for environmental review purposes; and

No environmental reviews required under the California Environmental Quality Act (CEQA). The
project only requires ministerial building permits under the jurisdiction of the City of Richmond.
Equipment electrification does not require a conditional use permit (CUP). As electrified equipment does
not create emissions, there is no nexus to BAAQMD review and permitting. CEQA is only triggered if
there is a discretionary approval, and building permits are not discretionary.

. The proposed innovative concept must reduce NOx, PM 2.5, and ROG emissions
equivalent to or greater than the level that would have been achieved by the Control
Measure, while not increasing GHG. Emission reductions are verified each year
through annual reporting in section 93130.17(d) of this Control Measure.

Removal of the diesel air compressors is expected to lower NOx, PM2.5 and ROG emissions
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without increasing GHG emissions. Chevron will collect all necessary data to verify emissions
reductions on a yearly basis as required by Section 93130.17(d). See Table 2-2 for more details
on how this project helps shape the Innovative Concept compliance option within the At-Berth
Regulation. As stated above, emissions reductions for IC.3 involve removing diesel air
compressors from service and replacing them with electrically powered compressors to supply
process air to the Refinery. As there is currently sufficient supply available on the grid to support
the use of electrically powered compressors, IC.3 does not increase emissions elsewhere by
using fossil fuel combustion to compensate for any reduced power production. See Appendix
A3.3 Emissions Calculation Spreadsheet for detailed calculations.

The proposed innovative concept must achieve emissions reductions of NOx, PM 2.5,
and ROG that, as of the date the compliance period begins, are early or in excess of:
(1) any other state, federal or international rule, regulation, statute, or any other legal
requirement (including any requirement under a Memorandum of Understanding with
a government entity), that is in effect, has been approved, or has been noticed; or
(2) of an emission reduction strategy identified in an AB 617 Community Emissions
Reduction Program that has been approved by CARB’s Governing Board.

There is no regulatory requirement, operational need, or economic incentive to cease operating
diesel air compressors and replace them with new electrically driven air compressors. Chevron is
proactively investing in a project to replace these diesel air compressors with electric
compressors as an innovative concept to reduce emissions of NOx, PM2.5 and ROG. All
Chevron Richmond ICs operate as an aggregate to meet the compliance requirements of the At-
Berth Rule

The proposed innovative concept must achieve reductions in and around the
California port or marine terminal at which the vessel visits take place for which the
innovative concept is used. The reductions must be at the same port or marine
terminal, within adjacent communities, or overwater within three nautical miles of the
port or marine terminal.

The new equipment will be operated throughout the Chevron Richmond Refinery and will be at the
most 1-2 miles away from the Richmond Long Wharf. Emissions reductions will occur near the
marine terminal and within the communities adjacent to the refinery.

The proposed innovative concept must achieve emissions reductions that exceed
any reductions otherwise required by law, regulation, or legally binding mandate, and
that exceed any reductions that would otherwise occur in a conservative business-as-
usual scenario. For purposes of this section, “business as usual” means the set of
conditions reasonably expected to occur within the relevant area in the absence of
the incentive provided by the innovative concept provisions of this Control
Measure, taking into account all current laws and regulations, as well as current
economic and technological trends. The proposed innovative concept must achieve
reductions that are real, quantifiable, verifiable, and enforceable where: (A) “Real”
means that reductions result from a demonstrable action or set of actions, and are
quantified using appropriate, accurate, and conservative methodologies that account
for all emissions within the innovative concept; (B) “Quantifiable” means the ability to
accurately measure and calculate reductions relative to a project baseline in a reliable
and replicable manner for all emissions within the innovative concept; (C)
“Verifiable” means that any emission assertions are well documented and
transparent such that it lends itself to an objective review; and (D) “Enforceable”
means the authority for CARB to hold a particular party or parties liable and to take
appropriate action if any of the provisions of this article are violated.
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As noted above, the project is not legally required. It also is not expected to occur under a
“business as usual” scenario. Under a business-as-usual scenario in light of current
technological and economic trends and incentives, it is likely that the existing diesel air
compressors at the refinery would continue to be used as they are currently being used. The
diesel air compressors that would be replaced through the implementation of IC.3 are supplied
through long-term rental agreements with vendors, as the compressors currently in use reach
end of life they would be replaced in-kind by vendors. Based on industry data (See Appendix
A3.4), the useful life for a diesel compressor is expected to be between 50,000 to 100,000
hours+ based on design. The average annual run time data for the diesel air compressors at the
refinery is approximately 2,300 hours equating to a useful life of between 21 and 43 years for this
equipment.

Accordingly, this IC project is being proposed specifically as a means to achieve compliance with
the At-Berth Regulation. Chevron has proceeded with the IC.3 project in good faith in
anticipation of approval to ensure early reductions can be achieved. Timely CARB approval is
requested to afford certainty and reliability in terms of the emissions reductions that can be used
to achieve compliance with the At-Berth Regulation by 1/1/2027.

The new air compressor emissions reductions will be real, quantifiable, verifiable and
enforceable as required by the rule:

Demonstrable Actions (Real), Section 93130.17(a)(6)(A)

Chevron will reduce NOx, PM2sand ROG emissions by replacing nine (9) diesel air compressors
with new electrically driven air compressors. Engine operating hour records and EPA/CARB
emissions certifications of the nine (9) diesel air compressors will form the basis of calculations for
certifying that the emissions reductions are ‘real’.

Quantifiable Emissions Reductions, Section 93130.17(a)(6)(B)

Emissions calculations for IC.3 are based on engine operating hour records and EPA/CARB
emissions certifications of the nine (9) diesel air compressors in use. Results are shown below in
Table 3-4 and detailed calculations are provided in Appendix A3.3 Emissions Calculation
Spreadsheet.

Table 3-4: 1C.3 Rental Diesel-Driven Compressor annual emissions profile for NOx, PM2.5 and ROG

Rental Compressors NOx PM;s ROG
MTon/yr MTon/yr MTon/yr
XAS1800 COMP.4F 0.104 0.005 0.049
XAS1800 COMP.4F 0.027 0.001 0.013
XAS1800 COMP.4F 0.027 0.001 0.013
XAS1800 COMP.3 0.938 0.049 0.329
XAS1800 COMP.4l 0.013 0.001 0.006
XAS1800 COMP.3 0.126 0.007 0.044
XAS1800 COMP .4l 0.116 0.006 0.054
XAS1800 COMP.3 13.107 0.690 4.599
XAS1800 COMP.3 13.107 0.690 4.599
Total IC Emissions
Reductions (MTonlyr) HiEd 145 9.7

Verifiable Emission Assertions, Section 93130.17(a)(6)(C)
Engine operating hour records and EPA/CARB emissions certifications of the nine (9) diesel air
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compressors in use are available for audit. Please see Appendix A3.2 Data Management System
and Appendix A3.3 Emissions Calculation Spreadsheet for more details about inputs, data
sources, and calculation validation.

CARB Enforcement Authority, Section 93130.17(a)(6)(D)

CARB will be able to pursue enforcement if the requisite emissions reductions are not achieved to
comply with the At-Berth Regulation and/or if there is a violation of other requirements (e.g.,
reporting/recordkeeping) under the Regulation.
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Project 4: IC.4 FCC Ammonia Optimization

1. Company name, address, and contact information

Chevron Products Company, a subsidiary of Chevron U.S.A. Inc.
P.O Box 1272
Richmond, CA 94802 — 0272

2. Description of proposal including an overview of the source and scope of emission
reductions, and a project site plan and location map.

Chevron operates a Fluidized Catalytic Cracker (FCC) to produce gasoline from long chain
hydrocarbons. The process uses a fluidized catalyst, and the process of regenerating the
catalyst results in some PM2.5 emissions from the FCC stack. Chevron conducted a series of FCC
PM2.5 stack tests to evaluate the optimum ammonia slip conditions for controlling filterable
PM2.5 emissions while controlling condensable PM2.5. Too little ammonia increases filterable
PM2.5, while too much ammonia increases condensable PM2.5. By operating within the optimal
ammonia slip range, significant reductions of total PM2.5 emissions are achievable.

Subject to CARB approval as an IC concept for purposes of compliance with the At-Berth
Regulation, Chevron would optimize the ammonia slip to a level which is much lower than the
level allowed under existing air permits. This lower ammonia slip results in a significant PM
emissions reduction. There is currently no requirement to operate at this optimum ammonia slip
through July 2026 when BAAQMD Regulation 6-5 goes into effect. Subjectto timely CARB
approval, Chevron would optimize ammonia to lower PM2.5 as a CARB At- Berth Innovative
Concept (see location map in Appendix A4.1) starting in 2022, thereby resulting in earlier
emissions reductions than would be achieved under the BAAQMD rule taking effect in 2026.
Absent timely CARB approval as an IC concept, these emissions reductions could be delayed
until the BAAQMD rule takes effect.

3. Estimate of the vessel emissions planned to be covered under the innovative concept
for each pollutant NOx, PM 2.5, and ROG by multiplying the emission factor for a
pollutant found in section 93130.5(d) of this Control Measure by the expected number
of vessel visits, average visit duration, and expected power used during an average
visit;

Chevron estimates that reductions from reducing the FCC ammonia slip will be 103 metric tons
per year (MTPY) for PM2.5 based on current FCC stack emissions. No change in NOx, ROG or
GHGs will occur as part of this project. See Appendix A4.1 for the best available PM emissions
calculations for this project. Emissions were calculated using average emissions rates measured
during Chevron’s prior ammonia study.

The RLW has calls from a variety of vessels that are constantly evolving and Chevron cannot
predict exactly which vessels will be in operation when this regulation goes into effect in 2027, nor
their exact NOx, PM2.5 and ROG emissions. Table 2-1 shows the amount of NOx, PM2.5 and
ROG that must be mitigated with IC projects when using 2016 emissions as an average year and
the emission factors from Section 93130.5(d)(1) and (d)(2). Table 2-2 shows how this project
fits among the Innovative Concepts to ensure emissions are mitigated as required by Section
93130.17(d)(1).
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. The proposed recordkeeping, reporting, monitoring, and testing procedures that the
applicant plans to use to demonstrate reductions;

Chevron will leverage stack ammonia monitoring data and PM stack testing data from Chevron’s
prior ammonia study to determine emissions reductions. The emissions will be reported to CARB
on an annual basis as required by Section 93130.17(d)(1) of the At-Berth Regulation. See
Appendix A4.3 for more details.

. A Memorandum of Understanding or similar agreement between the applicant, any
funding partners (if more than one entity is providing funding), owners and operators
of controlled equipment for the innovative concept that shows agreement regarding
the innovative concept’s scope and requirements for using the innovative concept in
compliance with this Control Measure. The Memorandum of Understanding or similar
agreement must be approved by the Executive Officer and must be in place prior to
the start date of the innovative concept compliance period;

Not applicable. Chevron is the applicant, as well as the funder and operator of the FCC plant.

Proposed length of time during which the IC project would be used

This IC project is capable of implementation starting in 2022, as there are no governmental
approvals or permits needed to commence the project. As explained above, Chevron requests
timely approval so that early emissions reductions can be achieved in the near- term, well ahead
of the 2027 compliance deadline. As also explained above, in addition to early implementation,
Chevron proposes to implement this IC project through July 2026 when the referenced BAAQMD
regulation goes into effect.

. A summary of all governmental approvals necessary to enable development of the
innovative concept;

No government approvals needed, except for a CARB approval per this regulation.

. A discussion regarding any environmental review requirements that may apply to the
proposed innovative concept, including identification of which agency would serve as
the lead agency for environmental review purposes; and

No environmental reviews required under the California Environmental Quality Act (CEQA); CEQA
does not apply.
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The proposed innovative concept must reduce NOx, PM 2.5, and ROG emissions
equivalent to or greater than the level that would have been achieved by the Control
Measure, while not increasing GHG. Emission reductions are verified each year
through annual reporting in section 93130.17(d) of this Control Measure.

Reducing the ammonia slip is expected to lower PM2.5 emissions without increasing NOx, ROG
and GHG emissions. Chevron will collect all necessary data to verify emissions reductions on a
yearly basis as required by Section 93130.17(d). See Table 2-2 for more details on how this
project helps shape the Innovative Concept compliance option within the At-Berth Regulation.

The proposed innovative concept must achieve emissions reductions of NOx, PM 2.5,
and ROG that, as of the date the compliance period begins, are early or in excess of:
(1) any other state, federal or international rule, regulation, statute, or any other legal
requirement (including any requirement under a Memorandum of Understanding with
a government entity), that is in effect, has been approved, or has been noticed; or
(2) of an emission reduction strategy identified in an AB 617 Community Emissions
Reduction Program that has been approved by CARB’s Governing Board.

Through July 2026 there is no requirement to optimize ammonia slip. Chevron is proposing to
implement these PM reductions in advance of these new FCC PM requirements.

The proposed innovative concept must achieve reductions in and around the
California port or marine terminal at which the vessel visits take place for which the
innovative concept is used. The reductions must be at the same port or marine
terminal, within adjacent communities, or overwater within three nautical miles of the
port or marine terminal.

The PM reductions will occur at the FCC plant, which is located 1.5 miles away from the Richmond
Long Wharf.

The proposed innovative concept must achieve emissions reductions that exceed
any reductions otherwise required by law, regulation, or legally binding mandate, and
that exceed any reductions that would otherwise occur in a conservative business-as-
usual scenario. For purposes of this section, “business as usual” means the set of
conditions reasonably expected to occur within the relevant area in the absence of
the incentive provided by the innovative concept provisions of this Control
Measure, taking into account all current laws and regulations, as well as current
economic and technological trends. The proposed innovative concept must achieve
reductions that are real, quantifiable, verifiable, and enforceable where: (A) “Real”
means that reductions result from a demonstrable action or set of actions, and are
quantified using appropriate, accurate, and conservative methodologies that account
for all emissions within the innovative concept; (B) “Quantifiable” means the ability to
accurately measure and calculate reductions relative to a project baseline in a reliable
and replicable manner for all emissions within the innovative concept; (C)
“Verifiable” means that any emission assertions are well documented and
transparent such that it lends itself to an objective review; and (D) “Enforceable”
means the authority for CARB to hold a particular party or parties liable and to take
appropriate action if any of the provisions of this article are violated.
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As noted above, there is no applicable legal requirement with respect to this IC until the
BAAQMD regulation takes effect in July 2026. Similarly, given current technological and
economic trends and incentives, it is not anticipated that this IC would be implemented in advance
of the upcoming BAAQMD regulation under a “business as usual” scenario.

Accordingly, Chevron is requesting expedited CARB approval for implementation of this project
as an IC in order to reduce emissions to fulfill compliance with the At-Berth Regulation, in
advance of the BAAQMD regulation taking effect in 2026 and years earlier than when the
emissions reductions would otherwise occur.

The FCC PM emissions reductions will be real, quantifiable, verifiable and enforceable: A) Real:
Ammonia stack monitoring and FCC PM stack testing data will be the basis for certifying that the
emissions reductions are real. B) Quantifiable: Emissions rates will be based on FCC ammonia
and PM stack data. C) Verifiable: The ammonia slip data and the FCC stack testing results will
be available for audit. D) Enforceable: CARB will be able to pursue enforcement if the requisite
emissions reductions are not achieved to comply with the At-Berth Regulation and/or if there is a
violation of other requirements (e.g., reporting/recordkeeping) under the Regulation.
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Project 5: IC.5 Wharf ERD Upgrade

1. Company name, address, and contact information

Chevron Products Company, a subsidiary of Chevron U.S.A. Inc.
P.O Box 1272
Richmond, CA 94802 — 0272

2. Description of proposal including an overview of the source and scope of emission
reductions, and a project site plan and location map.

Chevron currently operates the Wharf Emissions Reduction Device (ERD) to control ROG
emissions from the loading operations at the RLW. The ERD is essentially a thermal oxidizer that
uses natural gas to combust the vapor streams generated at the RLW. Chevron is proposing to
replace the ERD with new duplicative vapor recover units (VRU) with activated carbon
adsorption technology that will eliminate the need for natural gas combustion while still
controlling ROG (see location map in Appendix A5.1). Instead of operating the Wharf ERD for
the foreseeable future, subject to timely CARB approval as an IC project, Chevron would
implement lower emitting VOC controls as early as 2023 for compliance with the At- Berth
Regulation.

3. Estimate of the vessel emissions planned to be covered under the innovative concept
for each pollutant NOx, PM 2.5, and ROG by multiplying the emission factor for a
pollutant found in section 93130.5(d) of this Control Measure by the expected number
of vessel visits, average visit duration, and expected power used during an average
visit;

Emissions reductions from this project are expected to be approximately 7.3 metric tons per year
(MTPY) for NOx and 0.8 MTPY of PM2.5 based on current ERD operations. ROG emissions are
not expected to change and GHG emissions are not expected to increase. See Appendix A5.3
with the best available NOx, PM2.5 and ROG emissions calculations for this project. Emissions
were calculated using vendor provided emissions data for the new VRU.

The RLW has calls from a variety of vessels that are constantly evolving and Chevron cannot
predict exactly which vessels will be in operation when this regulation goes into effect in 2027, nor
their exact NOx, PM2.5 and ROG emissions. Table 2-1 shows the amount of NOx, PM2.5 and
ROG that must be reduced with IC projects when using 2016 emissions as a representative year
and the emission factors from Section 93130.5(d)(1) and (d)(2).

Table 2-2 shows how this project fits among the Innovative Concepts as a package to ensure
emissions are reduced as required by Section 93130.17.

4. The proposed recordkeeping, reporting, monitoring, and testing procedures that the
applicant plans to use to demonstrate reductions;

Chevron has a robust system for monitoring, recordkeeping, calculating and reporting refinery
emissions for the purposes of complying with existing reporting rules and regulations, for example
the Bay Area AQMD Rule 12-15 Emissions Inventory and US EPA Toxic Release Inventory (TRI).
Chevron will leverage the emissions reductions calculated as part of the project's New Source
Review (NSR) that will be conducted by Bay Area Air Quality Management District (BAAQMD).
Emissions reductions for IC.5 will be based on stack monitoring data, including CEMS, and/or
source testing data for the future Marine VRU required by BAAQMD for this project. This
includes CEMS, and/or stack testing data (and data collection frequencies) required by
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BAAQMD. The emissions will be reported to CARB on an annual basis as required by Section
93130.17(d)(1) of the At-Berth Regulation. See Appendix A5.2 Data Management System for
details on monitoring, recordkeeping, and Appendix A5.3 for calculating and reporting
emissions for IC.5.

. A Memorandum of Understanding or similar agreement between the applicant, any
funding partners (if more than one entity is providing funding), owners and operators
of controlled equipment for the innovative concept that shows agreement regarding
the innovative concept’s scope and requirements for using the innovative concept in
compliance with this Control Measure. The Memorandum of Understanding or similar
agreement must be approved by the Executive Officer and must be in place prior to
the start date of the innovative concept compliance period;

Not applicable. Chevron is the applicant, as well as the funder and operator of the new VRU.

Proposed length of time during which the IC project would be used

This IC project is capable of implementation starting in 2024, assuming all government approvals
are obtained in a timely manner. As explained above, Chevron requests timely CARB approval
so that early emissions reductions can be achieved well ahead of the 2027 compliance deadline.
As also explained above, in addition to early implementation, Chevron proposes to implement this
IC project through and including the first compliance period (2027-2032), and to continue
implementation through subsequent compliance periods, subject to CARB approval of one or
more extensions. Chevron understands that an IC project may not be extended beyond any
compliance period during which the project becomes legally required by law or regulation.

. A summary of all governmental approvals necessary to enable development of the
innovative concept;

Chevron will need CARB approval per the CARB At-Berth Regulation and from the following
agencies/entities:

1. BAAQMD - Air Permit

For an instrumentation-only upgrade, no permit is required.

. A discussion regarding any environmental review requirements that may apply to the
proposed innovative concept, including identification of which agency would serve as
the lead agency for environmental review purposes; and

BAAQMD would conduct a review in accordance with its new source review rules.
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The proposed innovative concept must reduce NOx, PM 2.5, and ROG emissions
equivalent to or greater than the level that would have been achieved by the Control
Measure, while not increasing GHG. Emission reductions are verified each year
through annual reporting in section 93130.17(d) of this Control Measure.

The new VRU is expected to lower NOx and PM2.5 emissions without increasing GHG
emissions or ROG. Chevron will leverage the emissions calculations from New Source Review
conducted by BAAQMD to demonstrate emissions reductions on a yearly basis as required by
Section 93130.17(d). See Table 2-2 for more details on how this project helps shape the
Innovative Concept compliance option within the At-Berth Regulation. See Appendix A5.3 for
Emission Calculation Spreadsheet which provides more data on calculations and inputs.

The proposed innovative concept must achieve emissions reductions of NOx, PM 2.5,
and ROG that, as of the date the compliance period begins, are early or in excess of:
(1) any other state, federal or international rule, regulation, statute, or any other legal
requirement (including any requirement under a Memorandum of Understanding with
a government entity), that is in effect, has been approved, or has been noticed; or
(2) of an emission reduction strategy identified in an AB 617 Community Emissions
Reduction Program that has been approved by CARB’s Governing Board.

There is no regulatory requirement, operational need, or economic incentive to install a new
emissions control device, such as the proposed Marine Vapor Recovery Unit (MVRU) to treat
vapor streams from the RLW. Instead of operating the ERD Thermal Oxidizer unit for the
foreseeable future, Chevron is proactively investing in this project as an ‘Innovative concept’ to
reduce emissions of NOx and PM2.5. All Chevron Richmond ICs operate as an aggregate to
meet the compliance requirements of the At-Berth Rule. It is important to note that the Wharf
ERD upgrade project would not continue if disapproved as a CARB At-Berth ‘Innovative
Concept’.

The proposed innovative concept must achieve reductions in and around the
California port or marine terminal at which the vessel visits take place for which the
innovative concept is used. The reductions must be at the same port or marine
terminal, within adjacent communities, or overwater within three nautical miles of the
port or marine terminal.

The new VRU will be located within the Chevron Richmond Refinery, 1-2 miles away from the
Richmond Long Wharf. Emissions reductions will occur near the marine terminal and within the
communities adjacent to the refinery.
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12. The proposed innovative concept must achieve emissions reductions that exceed
any reductions otherwise required by law, regulation, or legally binding mandate, and
that exceed any reductions that would otherwise occur in a conservative business-as-
usual scenario. For purposes of this section, “business as usual” means the set of
conditions reasonably expected to occur within the relevant area in the absence of
the incentive provided by the innovative concept provisions of this Control
Measure, taking into account all current laws and regulations, as well as current
economic and technological trends. The proposed innovative concept must achieve
reductions that are real, quantifiable, verifiable, and enforceable where: (A) “Real”
means that reductions result from a demonstrable action or set of actions, and are
quantified using appropriate, accurate, and conservative methodologies that account
for all emissions within the innovative concept; (B) “Quantifiable” means the ability to
accurately measure and calculate reductions relative to a project baseline in a reliable
and replicable manner for all emissions within the innovative concept; (C)
“Verifiable” means that any emission assertions are well documented and
transparent such that it lends itself to an objective review; and (D) “Enforceable”
means the authority for CARB to hold a particular party or parties liable and to take
appropriate action if any of the provisions of this article are violated.

As noted above, the project is not legally required. It also is not expected to occur under a
“business as usual” scenario. Under a business as usual scenario in light of current
technological and economic trends and incentives, it is likely that the existing ERD would
continue to be used as it currently is used. Accordingly, this IC project is being proposed
specifically as a means to achieve compliance with the At-Berth Regulation. It is important to note
that the Wharf ERD upgrade project would not continue if disapproved as a CARB At-Berth
‘Innovative Concept’. Timely CARB approval is requested to afford certainty and reliability in terms
of the emissions reductions that can be used to achieve compliance with the At-Berth Regulation,
and also to allow for these emissions reductions to be achieved in the near-term.

The new VRU emissions reductions will be real, quantifiable, verifiable and enforceable as
required by the rule:

Demonstrable Actions (Real), Section 93130.17(a)(6)(A)

Chevron will upgrade the ERD currently in operation with a new control system that reduces the
need for natural gas co-combustion with vessel vapors. Emissions reductions will be demonstrated
using stack monitoring data, including CEMS, and/or stack testing data required by BAAQMD.

Quantifiable Emissions Reductions, Section 93130.17(a)(6)(B)
Emissions reductions for IC.5 will be based on stack monitoring data, including CEMS, and/or
source testing data for the future Marine VRU.

Table 5-1: IC.5 Wharf ERD U grades Estimated Emission Reductions

NOXx PM25
Project (MTonlyr) (MTonlyr)

Wharf ERD Upgrade 11.8 0.83
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Verifiable Emission Assertions, Section 93130.17(a)(6)(C)
Stack monitoring data, source testing data Continuous Emissions Monitoring Systems (CEMS)
and source test data will be available for audit.

CARB Enforcement Authority, Section 93130.17(a)(6)(D)

CARB will be able to pursue enforcement if the requisite emissions reductions are not achieved
to comply with the At-Berth Regulation and/or if there is a violation of other requirements (e.q.,
reporting/recordkeeping) under the Regulation.
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Project 6: IC.6 TKN Heater Optimization

1. Company name, address, and contact information

Chevron Products Company, a subsidiary of Chevron U.S.A. Inc.
P.O Box 1272
Richmond, CA 94802 — 0272

2. Description of proposal including an overview of the source and scope of emission
reductions, and a project site plan and location map.

Chevron currently operates seven process heaters to provide necessary thermal energy at the
Taylor Katalytic deNitrification (TKN) plant that is essentially a hydrocracker. Chevron is
proposing to install a new heat exchanger technology (such as “finned tubes”) on three of the
heaters to reduce overall furnace firing rates (see location map in Appendix A6.1). Chevron
would implement the proposed heater optimizations as early as May 2024, subject to CARB
approval as an IC project. In absence of the CARB at-Berth regulation, Chevron would operate
the TKN heat exchangers in their current form, using replacement in-kind internal tube designs
for the foreseeable future, as there is no regulatory driver to stop operating the exchangers nor
change equipment designs.

Note regarding CARB’s proposal to split IC.6 into sub-Innovative concepts 6a and 6b: From
Chevron's perspective, the thermal study is not a stand-alone innovative concept; rather, it
serves as a precursor to the development and execution of the emissions reduction opportunity
at the TKN plant. Chevron completed the thermal energy study in late 2020 to identify what
additional optimizations could be made to the plant to reduce emissions to comply with CARB at-
Berth. IC.6 proposes to redesign and replace the exchanger tubes with the new design/technology to
reduce furnace firing rates/emissions versus a replacement-in-kind. Therefore, 1C.6 should be
considered as only one IC, as it is proposed in this application.

Chevron has proceeded in good faith to invest in engineering, design and procurement of the
modified fin tubes, and is scheduled to install the new finned tubes in May 2024.

3. Estimate of the vessel emissions planned to be covered under the innovative
concept for each pollutant NOx, PM 2.5, and ROG by multiplying the emission factor
for a pollutant found in section 93130.5(d) of this Control Measure by the expected
number of vessel visits, average visit duration, and expected power used during an
average visit;

Emissions reductions from this project are expected to be approximately 37.5 metric tons per
year (MTPY) for NOx, 4.8 MTPY of PM2.5 and 3.4 MTPY for ROG based on current process
heater operations. This optimization will not increase GHG emissions. See Appendix A6.3 with
the best available NOx, PM2.5 and ROG emissions calculations for this project. Emissions
were calculated using vendor provided data for the heat exchangers and project optimizations at
the heaters.

The RLW has calls from a variety of vessels that are constantly evolving and Chevron cannot
predict exactly which vessels will be in operation when this regulation goes into effect in 2027,
nor their exact NOx, PM2.5 and ROG emissions. Table 2-1 shows the amount of NOx, PM2.5
and ROG that must be reduced with IC projects when using 2016 emissions as a representative
year and the emission factors from Section 93130.5(d)(1) and (d)(2). Table 2-2 shows how this
project fits among the Innovative Concepts as a package to ensure emissions are reduced as
required by Section 93130.17.
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. The proposed recordkeeping, reporting, monitoring, and testing procedures that the
applicant plans to use to demonstrate reductions;

Chevron has a robust system for monitoring, recordkeeping, calculating and reporting refinery
emissions for the purposes of complying with existing reporting rules and regulations, for example
the Bay Area AQMD Rule 12-15 Emissions Inventory and US EPA Toxic Release Inventory (TRI).
Chevron will leverage the emissions reductions calculated as part of the project’'s New Source
Review (NSR) that will be conducted by Bay Area Air Quality Management District (BAAQMD)
and other baseline emissions data for the heaters.

This includes emissions baselines calculated using GC, stack testing data and process data.
Emissions reductions will be demonstrated using stack monitoring data required by BAAQMD
for this type of project. This includes CEMS, and/or stack testing data required by BAAQMD (See
Appendix A6.2 for Data Management System summary). The emissions will be reported to
CARB on an annual basis as required by Section 93130.17(d)(1) of the At-Berth Regulation.
See Appendix A6.3 for emissions calculation spreadsheet.

. A Memorandum of Understanding or similar agreement between the applicant, any
funding partners (if more than one entity is providing funding), owners and
operators of controlled equipment for the innovative concept that shows agreement
regarding the innovative concept’s scope and requirements for using the innovative
concept in compliance with this Control Measure. The Memorandum of
Understanding or similar agreement must be approved by the Executive Officer and
must be in place prior to the start date of the innovative concept compliance period;

Not applicable. Chevron is the applicant, as well as the funder and operator of the heaters.

Proposed length of time during which the IC project would be used

This IC project is capable of implementation within 2024, assuming any necessary government
approvals are obtained in a timely manner. As explained above, Chevron requests timely CARB
approval so that early emissions reductions can be achieved ahead of the 2027 compliance
deadline. As also explained above, in addition to early implementation, Chevron proposes to
implement this IC project through and including the first compliance period (2027-2032), and to
continue implementation through subsequent compliance periods, subject to CARB approval of
one or more extensions. Chevron understands that an IC project may not be extended beyond
any compliance period during which the project becomes legally required by law or regulation.

A summary of all governmental approvals necessary to enable development of the
innovative concept;

Chevron will need CARB approval as an IC project under the At-Berth Regulation, and approvals
may be required from the following agencies:
1) City of Richmond — Ministerial building permits

. A discussion regarding any environmental review requirements that may apply to
the proposed innovative concept, including identification of which agency would
serve as the lead agency for environmental review purposes; and
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No environmental reviews required. The project only requires ministerial building permits under the
jurisdiction of the City of Richmond. Only the heat exchanger tubing will be replaced with a more
energy-efficient design (finned tubes). CEQA is only triggered if there is a discretionary approval, and
building permits are not discretionary approvals.

The proposed innovative concept must reduce NOx, PM 2.5, and ROG emissions
equivalent to or greater than the level that would have been achieved by the Control
Measure, while not increasing GHG. Emission reductions are verified each year
through annual reporting in section 93130.17(d) of this Control Measure.

This heater optimization is expected to lower NOx, PM2.5 and ROG emissions without
increasing GHG emissions. Chevron will leverage the emissions calculations conducted by
BAAQMD to demonstrate emissions reductions on a yearly basis as required by Section
93130.17(d). See Table 2-3 for more details on how this project helps shape the Innovative
Concept compliance option within the At-Berth Regulation. As stated above, emissions
reductions for IC.6 involve redesigning and replacing the tubing in the current (multiple) heat
exchangers at the TKN unit and replacing the tube bundles with a more efficient finned design
that requires less heat input from the associated furnaces to maintain process temperatures. As
the heat input from the furnaces decreases due to the aforementioned heat exchanger
redesign & replacement, there is a consummate reduction in the amount of fuel gas that needs
to be combusted by the furnaces, resulting in lower emissions. IC.6 does not increase
emissions elsewhere by increasing the need for fossil fuel combustion from other sources,
rather, the opposite occurs as the heat exchanger redesign (IC.6) decreases emissions by
lowering the amount of fossil fuel combustion currently needed to operate the TKN unit.

10. The proposed innovative concept must achieve emissions reductions of NOx, PM

1.

2.5, and ROG that, as of the date the compliance period begins, are early or in
excess of: (1) any other state, federal or international rule, regulation, statute, or any
other legal requirement (including any requirement under a Memorandum of
Understanding with a government entity), that is in effect, has been approved, or
has been noticed; or (2) of an emission reduction strategy identified in an AB 617
Community Emissions Reduction Program that has been approved by CARB’s
Governing Board.

There is no regulatory requirement, operational need, or economic incentive to replace
feed/effluent exchanger bundles at E-510/530/530 with an upgraded finned tube design to
improve heat transfer. The project’s objectives are to improve fuel efficiency (i.e., reduce fuel
gas usage in the associated furnaces) to reduce emissions of NOx, PM2.5 and ROG. Instead
of operating the TKN unit in its current form for the foreseeable future, Chevron is proactively
investing in this project as an innovative concept to reduce emissions of NOx, PM2.5 and ROG.
All Chevron Richmond ICs operate as an aggregate to meet the compliance requirements of
the At-Berth Rule. There is currently no requirement to conduct these finned tube installations
and associated heater optimizations. See Appendix A6.2 and Appendix A6.3 IC.6 Emission
Calculation Spreadsheet for detailed list of inputs, validation and recordkeeping. .

The proposed innovative concept must achieve reductions in and around the
California port or marine terminal at which the vessel visits take place for which the
innovative concept is used. The reductions must be at the same port or marine
terminal, within adjacent communities, or overwater within three nautical miles of
the port or marine terminal.

The TKN heaters are located within the Chevron Richmond Refinery, 1.5 miles away from the
Richmond Long Wharf. Emissions reductions will occur within the 3nm limit from the marine
terminal and benefit the communities adjacent to the refinery.
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12. The proposed innovative concept must achieve emissions reductions that exceed any
reductions otherwise required by law, regulation, or legally binding mandate, and that
exceed any reductions that would otherwise occur in a conservative business-as-
usual scenario. For purposes of this section, “business as usual” means the set of
conditions reasonably expected to occur within the relevant area in the absence of
the incentive provided by the innovative concept provisions of this Control Measure,
taking into account all current laws and regulations, as well as current economic and
technological trends. The proposed innovative concept must achieve reductions that
are real, quantifiable, verifiable, and enforceable where: (A) “Real” means that
reductions result from a demonstrable action or set of actions, and are quantified
using appropriate, accurate, and conservative methodologies that account for all
emissions within the innovative concept; (B) “Quantifiable” means the ability to
accurately measure and calculate reductions relative to a project baseline in a reliable
and replicable manner for all emissions within the innovative concept; (C) “Verifiable”
means that any emission assertions are well documented and transparent such that it
lends itself to an objective review; and (D) “Enforceable” means the authority for
CARSB to hold a particular party or parties liable and to take appropriate action if any
of the provisions of this article are violated.

As noted above, the project is not legally required. Chevron had no intent or project plan in place
to redesign and replace these exchangers as such a change is not needed to fulfil an operational
need, or to take advantage of economic incentive. It also is not expected to occur under a
“business as usual” scenario. Under a business-as-usual scenario in light of current
technological and economic trends and incentives, the existing heat exchanger processes and
technology would continue to be used as it currently is used. The API 510 inspection data
provided in Table 6-1 (below) supports this conclusion as it reveals the exchangers in scope for
this innovative concept have between 31 and 107 years remaining life. APl inspection reports
may be provided upon CARB’s request. Furthermore, as there is no regulatory requirement or
industry standard driving the need to change the design of the heat exchangers, this equipment
would be replaced in-kind with new exchangers of the same design when the current exchangers
reach end of life.

Table 6-1 IC.6 TKN Heat Exchanger Remaining Life data

Equipment Type, No. Inspection Type Insgict::on Remaining Life
Exchanger, E-510 API 510, 5yr External 10/1/2018 37 years
Exchanger, E-520 API 510, 5yr External 10/1/2018 107 years
Exchanger, E-530 API 510, 5yr External 10/1/2018 31 years

Accordingly, this IC project is being proposed specifically as a means to achieve compliance with
the At-Berth Regulation. It is important to note that the TKN Heater Optimization project would
not continue if disapproved as a CARB At-Berth ‘Innovative Concept’. Timely CARB approval is
requested to afford certainty and reliability in terms of the emissions reductions that can be used
to achieve compliance with the At-Berth Regulation, and also to allow for these emissions
reductions to be achieved in the near-term.

Demonstrable Actions, Section 93130.17(a)(6)(A)

Chevron will reduce NOx, PM2.5 and ROG emissions by installing new heat exchanger
technology, such as “finned tubes”, on three of the heaters and conduct a thermal energy study
on the plant with the goal of reducing furnace firing rates. Firing rates, High-Heating Value (HHV),
F-factor, NOx Continuous Emissions Monitoring Systems (CEMS) and source test data will form the
basis of calculations for certifying that the emissions reductions are ‘real’. See Appendix A6.2 Data
Management System and Appendix A6.3 Emissions Calculation Spreadsheet for further details
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on data management system, and emission calculations.

Quantifiable Emissions Reductions, Section 93130.17(a)(6)(B)

Emissions reductions for IC.6 are based on calculations of current TKN unit operations, utilizing
process data for Firing rates, Higher-Heating Value (HHV), F-factor, NOx Continuous Emissions
Monitoring Systems (CEMS) and source test data. Vendor-provided data for proposed new heat
exchangers and TKN system were also used. Table 3-6 provides a summary of expected emission
reductions associated with this project. Refer to Appendix A6.3 for further details.

Table 3-6: IC.6 — TKN Heater Optimization Estimated Annual Emissions Reductions

Emissions Sources NOx PM2.5 ROG
(MTonlyr) (MTonlyr) (MTonlyr)

Current Emissions TKN Furnaces: F-510, F-520, 59.94 0.94 216
F-530
TKN Furnaces w/10% fuel reduction from Heat
Exchanger replacement: F-510, F-520, F-530 53.97 0.85 1.95
Emissions Reductions, Replacement of E-500 Heat 6.00 0.09 0.22
Exchangers
Current Emissions, All TKN Furnaces: F-510, F-520, 103.72 391 4.66

F-530, F-610, F-620, F-630, F-730, F-731

All TKN Furnaces w/30% fuel reduction from Heat
Exchanger replacement: F-510, F-520, F-530, F-610, 72.61 2.74 3.27
F-620, F-630, F-730, F-731

Emissions Reductions, Replacement of

All Heat Exchangers 31.12 147 1.40

Total IC.6 Emissions Reductions 37.11 1.27 1.62

Verifiable Emission Assertions, Section 93130.17(a)(6)(C)
Process data for Firing rates, Higher-Heating Value (HHV), F-factor, NOx Continuous Emissions
Monitoring Systems (CEMS) and source test data are available for audit.

CARB Enforcement Authority, Section 93130.17(a)(6)(D)

CARB will be able to pursue enforcement if the requisite emissions reductions are not achieved
to comply with the At-Berth Regulation and/or if there is a violation of other requirements (e.g.,
reporting/recordkeeping) under the Regulation.

The process heater emissions reductions will be real, quantifiable, verifiable and enforceable: A)
Real: BAAQMD emission inventory calculations will be the basis for the emissions reductions. B)
Quantifiable: BAAQMD methodologies and CEMS/source test monitoring data will be used to
estimate the reduction. C) Verifiable: The calculations and monitoring data will be available for
audit. D) Enforceable: CARB will be able to pursue enforcement if the requisite emissions
reductions are not achieved to comply with the At-Berth Regulation and/or if there is a violation of
other requirements (e.g., reporting/recordkeeping) under the Regulation.
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Project 7: IC.7 North Ranch Diesel Engine Replacement

1.

Company name, address, and contact information

Chevron Products Company, a subsidiary of Chevron U.S.A. Inc.
P.O Box 1272
Richmond, CA 94802 — 0272

Description of proposal including an overview of the source and scope of emission
reductions, and a project site plan and location map.

Chevron currently operates diesel generators to support the electric needs within the North
Ranch trailers within the Chevron Refinery (see location map in Appendix A7.1). Chevron would
eliminate most of these generators by installing electrical energy at the North Ranch. Subject to
CARB approval as an IC for purposes of compliance with the At-Berth Regulation, instead of
operating the current diesel generators for the foreseeable future to ensure reliable electricity
generation, Chevron would install new electrical infrastructure as early as 2023. Chevron plans to
conduct a study of the electrical needs in the North Ranch in 2022 to confirm the details of how
replacement of the diesel generators would be achieved by 2023.

Estimate of the vessel emissions planned to be covered under the innovative concept
for each pollutant NOx, PM 2.5, and ROG by multiplying the emission factor for a
pollutant found in section 93130.5(d) of this Control Measure by the expected number
of vessel visits, average visit duration, and expected power used during an average
visit;

Chevron estimates that reductions from eliminating the diesel generators will be 0.42 metric tons
per year (MTPY) for NOx, 0.02 MTPY for PM2.5, and 0.02 MTPY for ROG based on current
generator emissions. The new electrical infrastructure will not increase GHG emissions. See
Appendix A7 for the best available NOx, PM2.5 and ROG emissions calculations for this
project. Emissions were calculated using fuel consumptions and EPA emissions factors for the
existing diesel generators.

The RLW has calls from a variety of vessels that are constantly evolving and Chevron cannot
predict exactly which vessels will be in operation when this regulation goes into effect in 2027, nor
their exact NOx, PM2.5 and ROG emissions. Table 2-1 shows the amount of NOx, PM2.5 and
ROG that must be reduced with IC projects when using 2016 emissions as a representative year
and the emission factors from Section 93130.5(d)(1) and (d)(2).

Table 2-2 shows how this project fits among the Innovative Concepts to ensure emissions are
mitigated as required by Section 93130.17.

The proposed recordkeeping, reporting, monitoring, and testing procedures that the
applicant plans to use to demonstrate reductions;

Chevron has a robust system for monitoring, recordkeeping, calculating and reporting refinery
emissions for the purposes of complying with existing reporting rules and regulations, for example the
Bay Area AQMD Rule 12-15 Emissions Inventory and US EPA Toxic Release Inventory (TRI).
Chevron will leverage current fuel consumption records collected on a monthly basis and EPA
emission data for the existing generators to determine emissions reductions. Emissions data will
be in the form of EPA/CARB emissions certifications provided by the diesel engine vendor. The
emissions will be reported to CARB on an annual basis as required by Section 93130.17(d)(1) of
the At-Berth Regulation. See Appendices A7.2 and A7.3 for more details.
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. A Memorandum of Understanding or similar agreement between the applicant, any
funding partners (if more than one entity is providing funding), owners and
operators of controlled equipment for the innovative concept that shows
agreement regarding the innovative concept’s scope and requirements for using
the innovative concept in compliance with this Control Measure. The Memorandum
of Understanding or similar agreement must be approved by the Executive Officer
and must be in place prior to the start date of the innovative concept compliance
period;

Not applicable. Chevron is the applicant, as well as the funder and operator of the new generators.

Proposed length of time during which the IC project would be used

This IC project is capable of implementation starting in 2023. As explained above, Chevron
requests timely approval so that early emissions reductions can be achieved in the near- term,
well ahead of the 2027 compliance deadline. As also explained above, in addition to early
implementation, Chevron proposes to implement this IC project through and including the first
compliance period (2027-2032), and to continue implementation through subsequent compliance
periods, subject to CARB approval of one or more extensions. Chevron understands that an IC
project may not be extended beyond any compliance period during which the project becomes
legally required by law or regulation.

. A summary of all governmental approvals necessary to enable development of the
innovative concept;

No government approvals needed, except for a CARB approval as an IC project under this
regulation.

. A discussion regarding any environmental review requirements that may apply to the
proposed innovative concept, including identification of which agency would serve
as the lead agency for environmental review purposes; and

No environmental reviews required under the California Environmental Quality Act (CEQA). The
project only requires ministerial building permits under the jurisdiction of the City of Richmond.
Equipment electrification does not require a conditional use permit (CUP). As electrified equipment does
not create emissions, there is no nexus to BAAQMD review and permitting. CEQA is only triggered if
there is a discretionary approval, and building permits are not discretionary.

. The proposed innovative concept must reduce NOx, PM 2.5, and ROG emissions
equivalent to or greater than the level that would have been achieved by the Control
Measure, while not increasing GHG. Emission reductions are verified each year
through annual reporting in section 93130.17(d) of this Control Measure.

Removal of the diesel generators is expected to lower NOx, PM2.5 and ROG emissions without
increasing GHG emissions. Chevron will collect all necessary data to verify emissions reductions
on a yearly basis as required by Section 93130.17(d). See Table 2-2 for more details on how this
project helps shape the Innovative Concept compliance option within the At-Berth Regulation. As
stated above, emissions reductions for IC.7 involve removing diesel generators from service and
replacing them with electrical infrastructure to supply to the structures in the North Yard area of
the Refinery. As there is currently sufficient supply available on the grid to support any added
load from the North Yard area, IC.7 does not increase emissions elsewhere by using fossil fuel
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combustion to compensate for any reduced power production.

10. The proposed innovative concept must achieve emissions reductions of NOx, PM 2.5,

11.

and ROG that, as of the date the compliance period begins, are early or in excess of:
(1) any other state, federal or international rule, regulation, statute, or any other legal
requirement (including any requirement under a Memorandum of Understanding with
a government entity), that is in effect, has been approved, or has been noticed; or
(2) of an emission reduction strategy identified in an AB 617 Community Emissions
Reduction Program that has been approved by CARB’s Governing Board.

There is no regulatory requirement, operational need, or economic incentive to cease operating
diesel generators and connect the area to electrical utility service. Chevron is proactively
investing in a project to eliminate these diesel generators by connecting the area to electrical
utility service as an innovative concept to reduce emissions of NOx, PM2.5 and ROG. All
Chevron Richmond ICs operate as an aggregate to meet the compliance requirements of the At-
Berth Rule.

The proposed innovative concept must achieve reductions in and around the
California port or marine terminal at which the vessel visits take place for which the
innovative concept is used. The reductions must be at the same port or marine
terminal, within adjacent communities, or overwater within three nautical miles of the
port or marine terminal.

The diesel generators currently operate within Chevron Richmond Refinery and are 1.5 miles
away from the Richmond Long Wharf. Emissions reductions will occur near the marine terminal
and within the communities adjacent to the refinery.

12. The proposed innovative concept must achieve emissions reductions that exceed

any reductions otherwise required by law, regulation, or legally binding mandate, and
that exceed any reductions that would otherwise occur in a conservative business-
as-usual scenario. For purposes of this section, “business as usual” means the set
of conditions reasonably expected to occur within the relevant area in the absence of
the incentive provided by the innovative concept provisions of this Control
Measure, taking into account all current laws and regulations, as well as current
economic and technological trends. The proposed innovative concept must achieve
reductions that are real, quantifiable, verifiable, and enforceable where: (A) “Real”
means that reductions result from a demonstrable action or set of actions, and are
quantified using appropriate, accurate, and conservative methodologies that account
for all emissions within the innovative concept; (B) “Quantifiable” means the ability to
accurately measure and calculate reductions relative to a project baseline in a reliable
and replicable manner for all emissions within the innovative concept; (C)
“Verifiable” means that any emission assertions are well documented and
transparent such that it lends itself to an objective review; and (D) “Enforceable”
means the authority for CARB to hold a particular party or parties liable and to take
appropriate action if any of the provisions of this article are violated.

As noted above, the project is not otherwise legally required. It also is not expected to occur
under a “business as usual” scenario. Under a business-as-usual scenario in light of current
technological and economic trends and incentives, it is likely that the existing diesel generators
would continue to be used as it currently is used. The diesel generators that would be replaced
through the implementation of IC.7 are supplied through long-term rental agreements with
vendors, as the compressors currently in use reach end of life they would be replaced in-kind by
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vendors. Based on industry data (See Appendix A7.4), the useful life for a diesel generator is
expected to be between 15,000 to 30,000 hours based on design. The average annual run time
data for the diesel generators at the refinery is approximately 6,000 hours equating to a useful life
of between 2.5 and 5 years for this equipment.

Accordingly, this IC project is being proposed specifically as a means to achieve compliance with
the At-Berth Regulation. It is important to note that the Diesel Air replacement project would not
continue if disapproved as a CARB At-Berth ‘Innovative Concept’. Timely CARB approval is
requested to afford certainty and reliability in terms of the emissions reductions that can be used
to achieve compliance with the At-Berth Regulation, and also to allow for these emissions
reductions to be achieved in the near-term.

Demonstrable Actions (Real), Section 93130.17(a)(6)(A)

Chevron will reduce NOx, PM2sand ROG emissions by eliminating two (2) diesel air generators and

connecting the North Yard Ranch area to electrical utility service. Engine operating hour records and
EPA/CARB emissions certifications of the two (2) diesel generators will form the basis of calculations
for certifying that the emissions reductions are ‘real’

Quantifiable Emissions Reductions, Section 93130.17(a)(6)(B)

Emissions calculations for IC.7 are based on engine operating hour records and EPA/CARB
emissions certifications of the two (2) diesel generators in use. Table 3-8 summarizes annual
emission reductions. Please see Appendix A7.2 for the Data Management System and Appendix
A7.3 Emissions Calculation Spreadsheet for detailed emission calculations.

Table 3-8: IC.7 Estimated Annual Emission Reductions

2 NOXx PM2.5 ROG
Emissions Sources (MTonlyr) | (MTonlyr) | (MToniyr)
Cummins/QSB7-G9 0.30 0.01 0.06
Cummins/QSB5-G11 0.14 0.009 0.01
Total IC Emissions

Reductions 0.44 0.019 0.07

(MTonlyr)

Verifiable Emission Assertions, Section 93130.17(a)(6)(C)

Engine operating hour records and EPA/CARB emissions certifications of the two (2) diesel
generators are available for audit. Project will be installing new SEL relays as part of current scope.
The relays include functionality to show both voltage and current. We will run ammeter signal from
this to INDX, so that we can trend usage.

CARB Enforcement Authority, Section 93130.17(a)(6)(D)

CARB will be able to pursue enforcement if the requisite emissions reductions are not achieved to
comply with the At-Berth Regulation and/or if there is a violation of other requirements (e.g.,
reporting/recordkeeping) under the Regulation.
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Project 8: IC.8 Solar Electricity Project - General

1. Company name, address, and contact information

Chevron Products Company, a subsidiary of Chevron U.S.A. Inc.
P.O Box 1272
Richmond, CA 94802 — 0272

2. Description of proposal including an overview of the source and scope of emission
reductions, and a project site plan and location map.

Chevron is currently considering a solar electricity project in the northern end of the Richmond
Refinery (see location map in Appendix A8.1). This approximately 31,000 MWh project would
offset consumption of electricity from the grid, and subject to CARB approval as an IC project for
purposes of compliance with the At-Berth Regulation, Chevron could install solar panels as early
as 2024.

3. Estimate of the vessel emissions planned to be covered under the innovative concept
for each pollutant NOx, PM 2.5, and ROG by multiplying the emission factor for a
pollutant found in section 93130.5(d) of this Control Measure by the expected number
of vessel visits, average visit duration, and expected power used during an average
visit;

Emissions reductions from this project are expected to be approximately 5.6 metric tons per year
(MTPY) for NOx, 0.3 MTPY of PM2.5, and 0.4 MTPY of ROG based on projected electricity
production and current California e-Grid emissions factors. These new solar panels will not
increase GHG emissions. See Appendix A8.3 with the best available NOx, PM2.5 and ROG
emissions calculations for this project.

The RLW has calls from a variety of vessels that are constantly evolving and Chevron cannot
predict exactly which vessels will be in operation when this regulation goes into effect in 2027, nor
their exact NOx, PM2.5 and ROG emissions. Table 2-1 shows the amount of NOx, PM2.5 and
ROG that must be reduced with IC projects when using 2016 emissions as a representative year
and the emission factors from Section 93130.5(d)(1) and (d)(2). Table 2-2 shows how this
project fits among the Innovative Concepts as a package to ensure emissions are reduced as
required by Section 93130.17.

4. The proposed recordkeeping, reporting, monitoring, and testing procedures that the
applicant plans to use to demonstrate reductions;

Chevron will leverage the solar project electricity generation to determine the amount of
emissions displaced from not generating electricity. This solar electricity generation along with
emissions factors from e-Grid will be used to estimate emissions reductions. The emissions will
be reported to CARB on an annual basis as required by Section 93130.17(d)(1) of the At-Berth
Regulation. See Appendix A8.2 for the Data Management System, and Appendix A8.3 for the
Emission Calculation Spreadsheet which will serve as the Annual Report template for more
details.
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5. A Memorandum of Understanding or similar agreement between the applicant, any
funding partners (if more than one entity is providing funding), owners and operators
of controlled equipment for the innovative concept that shows agreement regarding
the innovative concept’s scope and requirements for using the innovative concept in
compliance with this Control Measure. The Memorandum of Understanding or similar
agreement must be approved by the Executive Officer and must be in place prior to
the start date of the innovative concept compliance period,;

Not applicable. Chevron is the applicant, as well as the funder and operator of the new solar
panels. Should a third-party be needed to operate the solar panels, an MOU will be developed
and provided.

6. Proposed length of time during which the IC project would be used

This IC project is capable of implementation starting in 2024, assuming all government approvals
are obtained in a timely manner. As explained above, Chevron requests a timely CARB approval
so that early emissions reductions can be achieved well ahead of the 2027 compliance deadline.
As also explained above, in addition to early implementation, Chevron proposes to implement this
IC project through and including the first compliance period (2027-2032), and to continue
implementation through subsequent compliance periods, subject to CARB approval of one or
more extensions. Chevron understands that an IC project may not be extended beyond any
compliance period during which the project becomes legally required by law or regulation.

7. A summary of all governmental approvals necessary to enable development of the
innovative concept;

Chevron will need CARB approval as an IC project under the At-Berth Regulation, and approvals
may also be required from the following agencies depending on the project details:

1. City of Richmond

2. San Francisco Bay Conservation and Development (BCDC)

3. US Army Corps of Engineers (Section 404/Section 10)

4. California Regional Water Quality Control Board (Section 401/WDRs)

8. A discussion regarding any environmental review requirements that may apply to the
proposed innovative concept, including identification of which agency would serve as
the lead agency for environmental review purposes; and

The Regional Water Quality Control Board may act as CEQA lead agency. Approvals may be
required by the following agencies:
e Regional Water Quality Control Board (RWQCB)
Bay Area Coastal Development Commission (BCDC)
US Army Corps of Engineers (USACE)
Department of Toxic Substances Control (DTSC)
City of Richmond (Building permits, ministerial approval)
Other agencies may be consulted.

A Mitigated Negative Declaration (MND) is the expected CEQA review document. Project
construction is anticipated to begin in late 2025.Because there will not be operating emissions,
BAAQMD has no nexus for discretionary review and approval. The proposed innovative concept
must reduce NOx, PM 2.5, and ROG emissions equivalent to or greater than the level that would
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have been achieved by the Control Measure, while not increasing GHG. Emission reductions are

verified each year through annual reporting in section 93130.17(d) of this Control Measure.

The solar panels are expected to lower NOx, PM2.5 and ROG emissions without increasing GHG
emissions. Chevron will leverage solar electricity data to demonstrate emissions reductions from
displacing electricity from the grid on a yearly basis as required by Section 93130.17(d). See
Table 2-2 for more details on how this project helps shape the Innovative Concept compliance
option within the At-Berth Regulation.

The proposed innovative concept must achieve emissions reductions of NOx, PM 2.5,
and ROG that, as of the date the compliance period begins, are early or in excess of:
(1) any other state, federal or international rule, regulation, statute, or any other legal
requirement (including any requirement under a Memorandum of Understanding with
a government entity), that is in effect, has been approved, or has been noticed; or
(2) of an emission reduction strategy identified in an AB 617 Community Emissions
Reduction Program that has been approved by CARB’s Governing Board.

There is currently no requirement to install these solar panels.

10. The proposed innovative concept must achieve reductions in and around the

1.

California port or marine terminal at which the vessel visits take place for which the
innovative concept is used. The reductions must be at the same port or marine
terminal, within adjacent communities, or overwater within three nautical miles of the
port or marine terminal.

The new solar panels will be located within the Chevron Richmond Refinery, less than 3 miles
away from the Richmond Long Wharf. Emissions reductions will occur near the marine terminal
and within the communities adjacent to the refinery.

The proposed innovative concept must achieve emissions reductions that exceed
any reductions otherwise required by law, regulation, or legally binding mandate, and
that exceed any reductions that would otherwise occur in a conservative business-as-
usual scenario. For purposes of this section, “business as usual” means the set of
conditions reasonably expected to occur within the relevant area in the absence of
the incentive provided by the innovative concept provisions of this Control
Measure, taking into account all current laws and regulations, as well as current
economic and technological trends. The proposed innovative concept must achieve
reductions that are real, quantifiable, verifiable, and enforceable where: (A) “Real”
means that reductions result from a demonstrable action or set of actions, and are
quantified using appropriate, accurate, and conservative methodologies that account
for all emissions within the innovative concept; (B) “Quantifiable” means the ability to
accurately measure and calculate reductions relative to a project baseline in a reliable
and replicable manner for all emissions within the innovative concept; (C)
“Verifiable” means that any emission assertions are well documented and
transparent such that it lends itself to an objective review; and (D) “Enforceable”
means the authority for CARB to hold a particular party or parties liable and to take
appropriate action if any of the provisions of this article are violated.

As noted above, the project is not legally required. It also is not expected to occur under a
“business as usual” scenario. Under a business as usual scenario in light of current
technological and economic trends and incentives, it is likely that the existing electricity
consumption would continue to occur as is currently the case. Accordingly, this IC project is being
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proposed specifically as a means to achieve compliance with the At-Berth Regulation. Timely

CARB approval is requested to afford certainty and reliability in terms of the emissions
reductions that can be used to achieve compliance with the At-Berth Regulation, and also to
allow for these emissions reductions to be achieved in the near-term.

The new solar panels emissions reductions will be real, quantifiable, verifiable, and enforceable:
A) Real: Solar panel electricity generation will be the basis for the emissions reductions and grid
emissions factors. B) Quantifiable: Solar electricity meter data will be used to estimate the
reduction. C) Verifiable: The calculations and meter data will be available for audit. D)
Enforceable: CARB will be able to pursue enforcement if the requisite emissions reductions are
not achieved to comply with the At-Berth Regulation and/or if there is a violation of other
requirements (e.g., reporting/recordkeeping) under the Regulation.
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Project 9: IC.9 Solar Electricity Project — Shore Power

1.

2,

Company name, address, and contact information

Chevron Products Company, a subsidiary of Chevron U.S.A. Inc.
P.O Box 1272
Richmond, CA 94802 — 0272

Description of proposal including an overview of the source and scope of emission
reductions, and a project site plan and location map.

In the event shore power is determined to be available for use as a safe and feasible way to
reduce emissions at RLW, Chevron proposes to install a solar electricity project in or near the
Richmond Refinery (see location map in Appendix A9.1) or procure electricity that is from a
source with lower emissions than electricity from the grid. As noted in DNV’s Technology
Assessment, shore power is not expected to available until 2034 at the earliest, therefore this IC
project is intended to be implemented in the event shore power becomes available as a safe and
feasible technology to use at RLW within the 2027-2032 compliance period. This approximately
20 MW project would offset consumption of electricity from the grid, and subject to CARB
approval as an IC project for purposes of compliance with the At-Berth Regulation and the
availability of shore power as referenced above, Chevron could install solar panels as early as
2027.

Estimate of the vessel emissions planned to be covered under the innovative concept
for each pollutant NOx, PM 2.5, and ROG by multiplying the emission factor for a
pollutant found in section 93130.5(d) of this Control Measure by the expected number
of vessel visits, average visit duration, and expected power used during an average
visit;

Emissions reductions from this project are expected to be approximately 3.2 metric tons per year
(MTPY) for NOx, 0.2 MTPY of PM2.5 and 0.2 MT for ROG based on projected electricity
production/procurement and current California e-Grid emissions factors. This renewable source
of electricity will displace electricity from the grid, lowering overall refinery GHG emissions. See
Appendix A9.3 with the best available NOx, PM2.5 and ROG emissions calculations for this
project.

The RLW has calls from a variety of vessels that are constantly evolving and Chevron cannot
predict exactly which vessels will be in operation when this regulation goes into effect in 2027, nor
their exact NOx, PM2.5 and ROG emissions. Table 2-1 shows the amount of NOx, PM2.5 and
ROG that must be reduced with IC projects when using 2016 emissions as a representative year
and the emission factors from Section 93130.5(d)(1) and (d)(2).

Table 2-2 shows how this project fits among the Innovative Concepts as a package to ensure
emissions are reduced as required by Section 93130.17.

The proposed recordkeeping, reporting, monitoring, and testing procedures that the
applicant plans to use to demonstrate reductions;
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Chevron will leverage the solar/renewable project electricity generation to determine the amount
of emissions displaced from not generating electricity. This electricity generation along with
emissions factors from e-Grid will be used to estimate emissions reductions. The emissions will be
reported to CARB on an annual basis as required by Section 93130.17(d)(1) of the At-Berth
Regulation. See Appendix A9.2 for the Data Management System, and Appendix A9.3 for the
Emission Calculation Spreadsheet which will serve as the Annual Report template for more
details.

A Memorandum of Understanding or similar agreement between the applicant, any
funding partners (if more than one entity is providing funding), owners and operators
of controlled equipment for the innovative concept that shows agreement regarding
the innovative concept’s scope and requirements for using the innovative concept in
compliance with this Control Measure. The Memorandum of Understanding or similar
agreement must be approved by the Executive Officer and must be in place prior to
the start date of the innovative concept compliance period;

Not applicable. Chevron is the applicant, as well as the funder and operator of the new solar
panels. Should a third-party be needed to operate the solar panels or provide the renewable
electricity, an MOU will be developed and provided.

Proposed length of time during which the IC project would be used

This IC project is likely capable of being implemented as early as 2027, depending on the
availability of shore power by that time as a safe and feasible technology as referenced above.
Subject to this caveat and subject to CARB approval as an IC project under the At- Berth
Regulation, Chevron proposes to implement this IC project through and including the first
compliance period (2027-2032), and to continue implementation through subsequent compliance
periods, subject to CARB approval of one or more extensions. Chevron understands thatan IC
project may not be extended beyond any compliance period during which the project becomes
legally required by law or regulation.

A summary of all governmental approvals necessary to enable development of the
innovative concept;

Chevron will need CARB approval as an IC project under the At-Berth Regulation, and approvals
may also be required from the following agencies depending on the project details:

1) City of Richmond

2) San Francisco Bay Conservation and Development (BCDC)

3) US Army Corps of Engineers (Section 404/Section 10)

4) California Regional Water Quality Control Board (Section 401/WDRs)

8. A discussion regarding any environmental review requirements that may apply to the
proposed innovative concept, including identification of which agency would serve as
the lead agency for environmental review purposes; and
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It is anticipated that the City of Richmond would serve as the CEQA lead agency for this IC
project. BCDC may also conduct a review in accordance with its shoreline development review
authority depending on the exact location of the solar panels. As noted, Corps and Regional
Board environmental review also may be required.

The proposed innovative concept must reduce NOx, PM 2.5, and ROG emissions
equivalent to or greater than the level that would have been achieved by the Control
Measure, while not increasing GHG. Emission reductions are verified each year
through annual reporting in section 93130.17(d) of this Control Measure.

This project is expected to lower NOx, PM2.5 and ROG emissions without increasing GHG
emissions. Chevron will leverage solar/renewable electricity data to demonstrate emissions
reductions from displacing electricity from the grid on a yearly basis as required by Section
93130.17(d). See Table 2-2 for more details on how this project helps shape the Innovative
Concept compliance option within the At-Berth Regulation.

The proposed innovative concept must achieve emissions reductions of NOx, PM 2.5,
and ROG that, as of the date the compliance period begins, are early or in excess of:
(1) any other state, federal or international rule, regulation, statute, or any other legal
requirement (including any requirement under a Memorandum of Understanding with
a government entity), that is in effect, has been approved, or has been noticed; or
(2) of an emission reduction strategy identified in an AB 617 Community Emissions
Reduction Program that has been approved by CARB’s Governing Board.

There is currently no requirement to install these solar panels or procure renewable
electricity.

The proposed innovative concept must achieve reductions in and around the
California port or marine terminal at which the vessel visits take place for which the
innovative concept is used. The reductions must be at the same port or marine
terminal, within adjacent communities, or overwater within three nautical miles of the
port or marine terminal.

The new electrical equipment will be located within the Chevron Richmond Refinery, 1-3 miles
away from the Richmond Long Wharf. Emissions reductions will occur near the marine terminal
and within the communities adjacent to the refinery.
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12. The proposed innovative concept must achieve emissions reductions that exceed
any reductions otherwise required by law, regulation, or legally binding mandate, and
that exceed any reductions that would otherwise occur in a conservative business-as-
usual scenario. For purposes of this section, “business as usual” means the set of
conditions reasonably expected to occur within the relevant area in the absence of
the incentive provided by the innovative concept provisions of this Control
Measure, taking into account all current laws and regulations, as well as current
economic and technological trends. The proposed innovative concept must achieve
reductions that are real, quantifiable, verifiable, and enforceable where: (A) “Real”
means that reductions result from a demonstrable action or set of actions, and are
quantified using appropriate, accurate, and conservative methodologies that account
for all emissions within the innovative concept; (B) “Quantifiable” means the ability to
accurately measure and calculate reductions relative to a project baseline in a reliable
and replicable manner for all emissions within the innovative concept; (C)
“Verifiable” means that any emission assertions are well documented and
transparent such that it lends itself to an objective review; and (D) “Enforceable”
means the authority for CARB to hold a particular party or parties liable and to take
appropriate action if any of the provisions of this article are violated.

As noted above, the project is not legally required. It also is not expected to occur under a
“business as usual” scenario. Under a business as usual scenario in light of current
technological and economic trends and incentives, it is likely that shore power electricity
demands would be met by electricality from the grid, assuming shore power is shown to be a safe
and feasible technology as referenced above. Accordingly, this IC project is being proposed
specifically as a means to achieve compliance with the At-Berth Regulation.

The new solar or renewable electricity emissions reductions will be real, quantifiable, verifiable,
and enforceable: A) Real: Electricity generation/procurement will be the basis for the emissions
reductions and grid emissions factors. B) Quantifiable: Solar electricity meter or electricity
purchasing data will be used to estimate the reduction. C) Verifiable: The calculations and meter
data will be available for audit. D) Enforceable: CARB will be able to pursue enforcement if the
requisite emissions reductions are not achieved to comply with the At-Berth Regulation and/or if
there is a violation of other requirements (e.g., reporting/recordkeeping) under the Regulation.
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Shipping IC Executive Summary: Overview of Innovative Concepts
applied to ships (IC.10, 11, 12, 13)

MARPOL (International Convention for Prevention of Pollution from Ships) Annex VI focuses on

prevention of air pollution from ships and:

e  Sets the emission limits for sulfur oxides (SOx), and nitrogen oxides (NOx) from ship
exhaust and emission of volatile organic compounds (VOCs) from specific types of ships.

e Designates Emissions Control Areas with more stringent requirements for emissions of
NOx, SOx and particulate matter.

° Establishes different tiers or levels of NOx emission standards, known as “Tier standards”,
which specify the maximum permissible emission levels for different types of marine diesel
engines (Tier |, Tier I, Tier IlI).

Although the exact phase in dates for Tier |, Tier ll, Tier lll marine diesel engines varies
depending on vessel construction date and specific engine category, the general guidelines are:
1. Tier I: The phase-in period for Tier 1 marine diesel engines began on January 1, 2000.

2. Tier ll: The phase-in period for Tier Il marine diesel engines started on January 1, 2011.

3. Tier lll: The phase-in period for Tier Ill marine diesel engines started on January 1, 2016.

Presently, there are no mandatory phase out dates for each of the tiered engine categories.

The average operating life of most international oil tankers is assumed to be 20 years. This
assumption is based on “normal operability” of vessels and clearance of vessels by various
Classification Societies, Flag State and Port State inspections, and by SIRE (Ship Inspection Report)
program. US Flag tankers (Jones Act vessels) generally operate for longer periods due to limited
availability of new tonnage and the continued demand for Jones Act tankers. The actual design life of
most oil tankers is between 25 to 30 years. Ship owners consider a variety of factors when assessing
the end of life and decommissioning of tankers.

In May 2019 and during our engagement with CARB on 17t May 2023, Chevron had presented
CARB with third party data on global tanker fleet. After that engagement with CARB, Chevron
received, from independent third party broker [JJij. the 'atest global tanker fieet profile as
shown in the charts below.

Figure SS-1: - data (2023) global tanker fleet profile by ship class (VLCC, Suezmax, Unc. Aframax and
LR2)

Tanker Fleet Age Profiles
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Analyzing the data shared by , a few key takeaways are:
Significant percentage of tankers, in each tanker segment, are greater than 15 years old.
e All of these old vessels are Tier | tankers (built before 2011).
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. Except for Long Range 2 vessels (LR2’s), which have approximately 18% of newbuild
orders, the newbuild orders for tankers is at an all-time low with Very Large Crude Carriers
(VLCC’s) at 1%, Suezmax at 3% and Aframax at 5%.

. Less newbuild orders and continued strong demand for tankers is resulting in increased
percentage of older vessels in the global tanker fleet.

provided similar data for existing Jones Act tankers and below are the key takeaways:
. 38% of Jones Act tankers are Tier 0 or Tier |, 60% are Tier Il and ~2% are Tier lll vessels.
. No new construction of Jones Act tankers is presently happening in US shipyards.

As presented to CARB during our engagement on 17 May 2023, approval of IC.10, IC.11 and IC.12
provides additional environmental benefits due to reduced emissions from vessels during transit to
the port. The in-transit benefits, shown in the below chart, ONLY considers potential reductions from
IC.10 and IC.11, as applied to international flag vessels visiting Richmond. No assumptions have
been made for Jones Act tankers, in the chart below. All Jones Act tanker data is based on actual
vessel visits to Richmond Terminal.

Figure SS-2: Emission reduction benefits associated with ship Innovative Concepts (IC.10, IC.11
combined) at berth vs. in transit various distances from the RLW terminal.

Projected annual NOx reductions in MT, in 2027, based in Chevron proposed shipboardp ICs (IC#10, 11,12))
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Project 10: IC.10 Tier Il or above certification for Auxiliary Engines

1.

2,

w

Company name, address, and contact information

Chevron Products Company, a subsidiary of Chevron U.S.A. Inc.
P.O Box 1272
Richmond, CA 94802 — 0272

Description of proposal including an overview of the source and scope of emission
reductions, and a project site plan and location map.

Chevron proposes to replace vessels with Tier 0 and Tier | auxiliary engines (AE) with vessels
with Tier Il AE. We will accomplish this by 1) executing a deliberate ‘Tier Il AE or above’ chartering
strategy, or 2) implementing engineering upgrades to AE. CARB’s approval of this IC will provide
substantial decreases in NOx.

Tier Il AE meet International Maritime Organization (IMO) limits for NOx emissions. While the IMO
NOx limits are different than those for the CARB At-Berth Regulation, these lower emitting AE can
provide substantial decrease in NOXx.

As referenced in the 2017 San Pedro Bay Ports’ Clean Air Action Plan? report, a significant
number of calls from Tier Il powered ships are not expected in California until late 2020’s to early
2030’s. Also, According to CARB’s 2019 At-Berth inventory?, almost 25% of time at- berth for
tanker vessels visiting Richmond facility are Tier | or older.

Through this Innovative Concept, Chevron will accelerate adoption of vessels with Tier Il AE or
above, prior to CARB At-Berth implementation date and will significantly reduce NOx emissions
not only at berth, but would also substantially reduce emissions during transit, anchorage, and
maneuvering when operating within California waters.

This IC will be implemented at an excess cost for RLW. Chevron intends to develop and execute a
proactive and deliberate strategy to facilitate early adoption of this IC and is seeking approval for
lower emission technology beyond the “business-as-usual” case.

Until data regarding ROG and PM2.5 reductions becomes available from the engine
manufacturers, Chevron will conservatively neither estimate nor take credits for reduction in
PM2.5 and ROG from this innovative concept. However, any actual reductions in ROG and
PM2.5 emissions resulting from the IC project that can be demonstrated after implementation, as
determined under Section 93130.17(d) of the At-Berth Regulation, will be included in Chevron’s
annual reporting to CARB.

Estimate of the vessel emissions planned to be covered under the innovative concept
for each pollutant NOx, PM 2.5, and ROG by multiplying the emission factor for a
pollutant found in section 93130.5(d) of this Control Measure by the expected nhumber
of vessel visits, average visit duration, and expected power used during an average
visit;

Subject to CARB approval, this IC would be implemented using a phased approach across the
fleet of vessels that call at the RLW. For example, as early as 2023, Chevron may begin

San Pedro Bay Ports, Clean Air Action Plan 2017, November 2017. Available at
https://kentico.portoflosangeles.org/getmedia/a2820d01-54f6-4f38-a3c5-81¢228288b87/2017-Final-CAAP- Update

4 CARB, Appendix H: 2019 Update to Inventory for Ocean-Going Vessels At Berth: Methodology and Results, October
2019. Available at https://ww2.arb.ca.gov/sites/default/files/barcu/regact/2019/ogvatberth2019/apph.pdf
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implementing a ‘Tier Il AE or above’ chartering strategy, with increasing rates of adoption
through 2027. Full implementation of this IC will reduce NOx by 49 MTPY (detailed emission
reduction calculations attached in Appendix A10.3). The calculations also show the annual and
cumulative reductions in emissions resulting from the early, phased implementation of the IC
project prior to 2027.

As stated above, Chevron is neither estimating nor requesting emission reduction credits for
PM2.5 or ROG, at this time.

. The proposed recordkeeping, reporting, monitoring, and testing procedures that the
applicant plans to use to demonstrate reductions;

Technical files endorsed by the engine maker and classification societies (e.g., American Bureau
of Shipping) will be primary basis for ensuring AE Tier Il compliance. The RLW Pre-Arrival
Information Packet already requires vessel owners to report non- compliance or breakdown of
machinery which could impact 'expected normal operations'. This information is recorded in
vessel logbook and reported to Terminal and will be used for annual non-compliance reporting to
CARB.

Testing of AE stack emissions will not be carried out by RLW as this is a part of the procedure
that Classification Society's use to periodically endorse that AE operations are in compliance with
“Technical File” requirements.

Chevron routinely collects data from vessels that visit Richmond terminal to comply with various
terminal and regulatory requirements, using existing Data Management Systems such as the
Marine Enterprise System (MES), in addition to the CARB at Berth "Vessel Questionnaire" (VQ).
As shown in Appendix A10.2 Data Management System, and Appendix A10.3 Emissions
Calculation Spreadsheet, Chevron maintains a robust system for monitoring, recordkeeping
and reporting vessel and at-berth activity data to different stakeholders (such as BAAQMD, US
Coast Guard, CARB, CA State Lands Commission, City of Richmond and others) in a
customized manner to meet the specific stakeholder requirements.

To comply with data gathering, validating, and reporting emissions for the CARB At-Berth
regulation, Chevron intends to leverage existing data sources and gather additional data to
calculate emissions, accurately assess the impact and ensure vessel compliance with the stated
Innovative Concept (IC). Chevron may also gather additional vessel information, to verify
compliance with IC's, through changes made to the Terminal Information Booklet (TIB).

To accurately complete emissions calculation from vessels, Chevron will utilize:

¢ Information from existing and new data sources (as stated above)

e Engine loads and boiler pumping factors from Starcrest 2020 PoLB (Appendix A10.3
Emissions Calculation Spreadsheet) and from Engine technical file (as required).

e SFC (specific Fuel consumption) data from CARB at Berth rulemaking, Appendix H 2019
Update to Inventory for Ocean-going Vessels At Berth: Methodology and Results (Appendix
A10.3 Emissions Calculation Spreadsheet)

Conversion factors from Final Regulation Section 93130.17 (d)(1)(B)
Aux. engine emission factors - see Appendix A10.2 Inputs and from Engine technical file
(as required).

e Auxiliary Boiler Emission factor (for IC.12) from boiler manufacturer and from Engine
technical file (as required). Chevron will present the OEM (Original Equipment Manufacturer)
data sheet to CARB to demonstrate the source of emission factor.

e Additional required technical information from Engine Technical File. Per IMO requirements,
all ships are required to have an Engine Technical File to comply with Marpol Annex VI
regulation. Data in this file is verified and validated by an IACS (International Association for
Classification Society) member during and after ship construction and at well-defined survey
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intervals (annually and at all other required classification surveys), during the operational life
of the ship. An overview of the Data Management System detailing data sources, validation
and recordkeeping and methodology for calculation of emission reductions for 1Cs 10, 11, 12
and 13 is also provided in Appendix A10.2.

As stated above, Chevron does not intend to perform routine exhaust gas stack testing on ships
that visit Richmond terminal. Attempting to do so, will not only delay vessel operations in-port,
but the since the testing procedure requires access to the exhaust gas stream, it will require ship
staff to remove existing sensors from the exhaust piping to allow the probe to be inserted in-line
with the exhaust gases. This is not a ‘routine’ task and will add an additional safety risks and
complicate routine cargo and port operations.

To ensure that the emission reductions claimed under this IC are real, quantifiable, verifiable and
enforceable, Chevron will ensure that vessels are Tier Il (validated by engine Technical file and
cleared in Chevron's Marine Assurance system) prior to vessel coming into Richmond. The data
within this file is not only verified and validated during construction and commissioning of vessels
but is also verified and endorsed annually and at other required statutory surveys, to ensure
compliance with prescribed Tier Il limit, by an IACS (International Association of Classification
Society) member like ABS, DNV, LRS, etc. Prior to annually endorsing the vessel's Technical
File, it is required that the vessel presents 3 party emissions testing data to the Classification
Society, which becomes the basis of annual validation. In addition to surveys and inspection by
the Classification Society, ships get spot inspected by Port State Control Authorities and USCG
(US Coast Guard). Chevron intends to leverage this robust system of verification and validation
to ensure that ships comply with IC.10.

5. A Memorandum of Understanding or similar agreement between the applicant, any
funding partners (if more than one entity is providing funding), owners and operators
of controlled equipment for the innovative concept that shows agreement regarding
the innovative concept’s scope and requirements for using the innovative concept in
compliance with this Control Measure. The Memorandum of Understanding or similar
agreement must be approved by the Executive Officer and must be in place prior to
the start date of the innovative concept compliance period;

Not applicable for Chevron owned and operated fleet as Chevron is the applicant, as well as the
funder and operator of the vessels. Compliance on other in scope vessels will be addressed
through Charter Party agreements with vessel owners at the time of vessel fixture.

6. Proposed length of time during which the IC project would be used

Subject to CARB approval as an IC project under the At-Berth Regulation, Chevron is capable of
beginning implementation in a phased manner, starting in 2023 and increasing adoption on
vessels through 2027, at which time Chevron expects to be operating with this concept as a new
minimum standard for vessels calling at Chevron RLW terminal.

Chevron proposes to implement this IC project through and including the first compliance period
(2027-2032) and, continuing through subsequent compliance periods subject to CARB approval
of extensions. Chevron understands that an IC project may not be extended beyond any
compliance period during which the project becomes legally required by law or regulation.
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A summary of all governmental approvals necessary to enable development of the
innovative concept;

Except for CARB approval as an IC project under the At-Berth Regulation, no government
approval is needed for vessel modifications associated with the proposed Innovative Concept.
Classification society, however, must grant approval and document as part of the vessel's
Technical File (see #4 above).

A discussion regarding any environmental review requirements that may apply to the
proposed innovative concept, including identification of which agency would serve as
the lead agency for environmental review purposes; and

No environmental reviews needed for vessel modifications associated with the proposed
Innovative Concept.

The International Shipping Sector is heavily regulated. Every vessel is subject to the laws that are
promulgated by the vessel’s Flag State. With extremely rare exception, the Flag State’s maritime
laws reflect regulatory schemes that have been developed by the IMO. Classification Societies
inspect vessels to ensure compliance with Flag State laws when the vessel in question is sailing in
distant waters. Vessels are further regulated by the Port States that they call upon. The United States
Coast Guard is responsible for conducting Port State Control inspections on vessels that call upon
U.S. ports. Consequently, there are no environmental reviews needed for vessel modifications
associated with the proposed Innovative Concept.

The proposed innovative concept must reduce NOx, PM 2.5, and ROG emissions
equivalent to or greater than the level that would have been achieved by the Control
Measure, while not increasing GHG. Emission reductions are verified each year
through annual reporting in section 93130.17(d) of this Control Measure.

The proposed Innovative Concept is expected to lower NOx emissions without increasing GHG
emissions. See Section 2, Table 2-2 for more details on how this project helps shape the
Innovative Concept compliance option within the At-Berth Regulation. Collectively, as shown in
Figures ES-2 to ES-9, the portfolio of ICs submitted by Chevron will reduce NOx, PM2.5 and
ROG to levels greater than achieved by the control measure.

The proposed innovative concept must achieve emissions reductions of NOx , PM 2.5,
and ROG that, as of the date the compliance period begins, are early or in excess of:
(1) any other state, federal or international rule, regulation, statute, or any other legal
requirement (including any requirement under a Memorandum of Understanding with
a government entity), that is in effect, has been approved, or has been noticed; or
(2) of an emission reduction strategy identified in an AB 617 Community Emissions
Reduction Program that has been approved by CARB’s Governing Board.

This Innovative Concept is in excess of any other state, federal or international rule, regulation,
statute, or any other legal requirement (including any requirement under a memorandum of
understanding with a government entity), that is in effect, has been approved, or has been
noticed.

The proposed innovative concept must achieve reductions in and around the
California port or marine terminal at which the vessel visits take place for which the
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innovative concept is used. The reductions must be at the same port or marine
terminal, within adjacent communities, or overwater within three nautical miles of the
port or marine terminal.

This IC will reduce vessel emissions from auxiliary engines (AE) at berth and will benefit
communities adjacent to the refinery. It is important to note that the air quality benefits extend well
beyond the RLW as the more efficient AE will be in operation during approach, at anchorage,
and while transiting San Francisco Bay and California waters. Any actual emissions reductions
resulting from the IC project, in addition to reductions while the ships are at berth, that occur
overwater within three nautical miles of RLW (per Section 93130.17(a)(4) of the At-Berth
Regulation), and that can be shown as determined under Section 93130.17(d) of the Regulation,
will be included in Chevron’s annual reporting to CARB.

As stated previously, ship Innovative Concepts (IC.10, IC.11, IC.12, IC.13) proposed by Chevron will
reduce emissions from vessels, at-berth, within 3NM and beyond. As presented to CARB during our
engagement on 17 May 2023, implementation of IC.10, IC.11 and IC.12 provides additional
environmental benefits due to reduced emissions from vessels during transit to the port. The in-transit
benefits, shown in the previous Figure SS-2, ONLY considers potential reductions from 1C.10, IC.11,
and 1C.12 as applied to international flag vessels visiting Richmond. In that figure no assumptions
have been made for Jones Act tankers. All Jones Act tanker data is based on actual vessel visits to
the Richmond Terminal.

Chevron intends to adopt a phased approach when accounting for emission reductions from the
proposed Innovative Concept. Initially, Chevron will only account for emissions reductions at-berth.
Hence all data sheets and calculations being proposed at this time, only account for at-berth
emissions.

Once Chevron has demonstrated ‘steady-state’ reporting for at-berth emissions and compliance with
CARB at Berth regulation, Chevron intends to assess feasibility of correctly tracking and reporting
emissions reductions within 3NM. Chevron will propose all revised data sheets and calculations to
CARB and seek alignment before claiming reductions within 3NM. Further, Chevron acknowledges
that per the current regulation emissions reduced greater than 3NM from the terminal are not eligible
for banking under the Innovative Concept provision, yet they are a significant public benefit that
should not be ignored.
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12. The proposed innovative concept must achieve emissions reductions that exceed
any reductions otherwise required by law, regulation, or legally binding mandate, and
that exceed any reductions that would otherwise occur in a conservative business-as-
usual scenario. For purposes of this section, “business as usual” means the set of
conditions reasonably expected to occur within the relevant area in the absence of
the incentive provided by the innovative concept provisions of this Control
Measure, taking into account all current laws and regulations, as well as current
economic and technological trends. The proposed innovative concept must achieve
reductions that are real, quantifiable, verifiable, and enforceable where: (A) “Real”
means that reductions result from a demonstrable action or set of actions, and are
quantified using appropriate, accurate, and conservative methodologies that account
for all emissions within the innovative concept; (B) “Quantifiable” means the ability to
accurately measure and calculate reductions relative to a project baseline in a reliable
and replicable manner for all emissions within the innovative concept; (C)
“Verifiable” means that any emission assertions are well documented and
transparent such that it lends itself to an objective review; and (D) “Enforceable”
means the authority for CARB to hold a particular party or parties liable and to take
appropriate action if any of the provisions of this article are violated.

The proposed concept for CARB compliance will achieve emission reductions that are real,
quantifiable, verifiable and enforceable. Details are provided in earlier sections of this application.

As noted above, there is no legal requirement to implement this project. In addition, the
proposed Innovative Concept is in excess of a “business-as-usual”’ case. No current maritime
protocol or policy calls for use of only Tier Il vessels and the proposed IC will achieve NOx
reductions that are in excess of what otherwise would be expected to occur given current
economic and technological trends. Subject to CARB approval as an IC project under the At-Berth
Regulation, Chevron intends to develop and execute a proactive and deliberate strategy to
facilitate early adoption of this IC and to achieve emissions reductions earlier and in excess of
what would take place under a business as usual scenario. Specifically, adoption of a Tier Il AE
vessel strategy requires a selective (incentivized) chartering strategy whereby Chevron will limit
the vessels that it elects to charter, to the extent possible, to only vessels with Tier || AE. Early
adoption of this strategy, prior to the compliance date in the At-Berth Regulation, will further
reduce overall at berth emissions.

Also, it is important to highlight, as indicated in Section 9 of DNV’s 2019 Technology Assessment,
business as usual can mean an overall increase in vessel emissions as opposed to simply
steady state or decline. In contrast, implementation of this IC project would substantially reduce
emissions as compared to baseline.

Chevron’s intention to pursue adoption of Tier Il vessels is to meet the objective of our proposed
Innovative Concept (IC.10) and generate credits to allow Chevron to comply with the CARB At-Berth
regulation. As previously mentioned, there are NO International or US regulations that prevent
operation of existing Tier O or Tier | vessels in California through their end of life.

Per the latest tanker fleet data from 3 party maritime broke jjjij (shown below), 42% of the

global tanker fleet consist of vessels with less than Tier |l rating, and 45% of global fleet consists of
vessels with Tier Il rating.
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Figure 10-2, IC.10 Tier Il forecast — Chevron vs._ 2023 global international fleet adoption
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Chevron's current Tier Il adoption rate is lower thaq forecast as Chevron's Tier |l adoption
has been cannibalized by Chevron's proactive effort to charter many of the tankers visiting Richmond
to have Tier Il engines (to comply with IC.11).

Beyond Business as usual: Chevron recognizes and acknowledges that, associated with new
regulations, scrapping of older tonnage etc., tankers will continue to become more modern and
efficient. Hence, to develop a baseline for 'business as usual’, Chevron sought 3 party data on
global adoption for engine tiers on tankers. As shown in the chart above, Chevron will use*
forecast for Tier || adoption rate as the baseline and will only claim emissions reduction 'beyon
business as usual' IF percentage of Tier Il vessels visiting Richmond exceec_ forecast
adoption rate. Chevron will demonstrate to CARB, percentage of Tier Il vessels visiting Richmond,
based on data collected from each vessel visiting Richmond (Appendix A10.2 Data Management
System and A10.3 Emissions Calculation Spreadsheets.)

It is important to highlight that Tier ratings of Jones Act tankers are significantly different than
International Fleet. Appendix A10.3, - tab, contains the Tier rating of Jones Act vessels
(data provided by ).

Jones Act Tankers: Engine Tier Analysis... Tier lll, 2%
Non reported,... Tier I, 23% Tier Il, 60%

**Due to rounding in numbers, the overall percentage shown in figure above represent 101%

To ensure that the emission reductions claimed under this IC are real, quantifiable, verifiable and
enforceable, Chevron will ensure that vessels are Tier |l (validated by engine Technical file and
cleared in Chevron's Marine Assurance system) prior to vessel coming into Richmond. The data
within this file is not only verified and validated during construction and commissioning of vessels
but is also verified and endorsed annually and at other required statutory surveys, to ensure
compliance with prescribed Tier Il limit, by an IACS (International Association of Classification
Society) member like ABS, DNV, LRS, etc. Prior to annually endorsing the vessel's Technical
File, it is required that the vessel presents 3™ party emissions testing data to the Classification
Society, which becomes the basis of annual validation. In addition to surveys and inspection by
the Classification Society, ships get spot inspected by Port State Control Authorities and USCG
(US Coast Guard). Chevron intends to leverage this robust system of verification and validation
to ensure that ships comply with 1C.10.
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Project 11: 1C.11 Tier Ill or above certification for Auxiliary Engines

1. Company name, address, and contact information

Chevron Shipping Company, a subsidiary of Chevron U.S.A. Inc.
P.O Box 1272
Richmond, CA 94802 — 0272

2. Description of proposal including an overview of the source and scope of emission
reductions, and a project site plan and location map.

Chevron proposes to replace vessels with Tier O, Tier | and Tier Il Auxiliary Engines (AE) with
vessels installed with Tier Il AE. We will accomplish this by 1) retrofitting existing vessels with
Tier O, Tier 1 and Tier Il AE with technology such as Selective Catalytic Reactors (SCR) or 2)
executing a deliberate ‘Tier Il AE or above’ chartering strategy.

CARB’s approval of this IC will provide substantial decreases in NOx. Also, based on preliminary
discussions with engine makers and information published by the Pacific Merchant Shipping
Association®, a PM reduction should be expected when operating Tier Il engines.

Tier lIl AE meet both the International Maritime Organization (IMO) and At-Berth Regulation for
NOx emissions.

As referenced in the San Pedro Bay Ports’ 2017 Clean Air Action Plan report, the "Bay Wide
Ocean-Going Vessel International Maritime Organization Tier Forecast 2015- 2050"¢, a
significant number of calls from the cleanest Tier Ill powered ships are not expected in California
until mid to late 2030’s through mid to late 2040’s. Chevron intends to develop and execute a
proactive and deliberate strategy to accelerate the use by RLW of Tier Ill vessels much earlier
and well beyond what otherwise would be expected under the “business-as-usual” scenario.

Until data regarding ROG and PM reductions becomes available from the engine manufacturers,
Chevron will conservatively neither estimate nor take credits for reduction in PM2.5 and ROG
from this innovative concept. However, any actual reductions in ROG and PM2.5 emissions
resulting from the IC project that can be demonstrated after implementation, as determined under
Section 93130.17(d) of the At-Berth Regulation, will be included in Chevron’s annual reporting to
CARB.

5 South Coast Air Quality Management District, Ocean-Going Vessel Working Group (including Pacific Merchant Shipping
Association), Pacific Rim Initiative for Maritime Emission Reductions, Primer, a Multi-Regional Clean Vessel Incentive
Framework, June 2021. Available at http://www.agmd.gov/docs/default-source/clean-air- plans/air-quality-management-
plans/2022-air-quality-management-plan/ogv-presentations-06-02- 21.pdf?sfvrsn=8

6 San Pedro Bay Ports, Bay Wide Ocean-Going Vessel International Maritime Organization Tier Forecast 2015 — 2050, July
2017. Available at https://kentico.portoflosangeles.org/getmedia/a23bdf8e-7df2-42f5-87 3f-
803c36be8a57/CAAP Vessel Tier Forecasts 2015-2050-Final
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3. Estimate of the vessel emissions planned to be covered under the innovative concept
for each pollutant NOx, PM 2.5, and ROG by multiplying the emission factor for a
pollutant found in section 93130.5(d) of this Control Measure by the expected nhumber
of vessel visits, average visit duration, and expected power used during an average
visit;

Subject to CARB approval, this IC project would be implemented using a phased approach
across the fleet of vessels that call at the RLW. For example, as early as 2023, Chevron may
begin scheduling shipyard time for Tier lll AE upgrades for vessels under Chevron’s full
operational control. Also, as early as 2023, a ‘Tier lll AE or above’ chartering strategy could
commence, with increasing rates of adoption through 2027. Full implementation of this IC will
reduce NOx by 133 MTPY (detailed emission reduction calculations attached in Appendix
A11.3). The calculations also show the annual and cumulative reductions in emissions resulting
from the early, phased implementation of the IC project prior to 2027.

As stated above, Chevron is neither estimating nor requesting emission reduction credits for
PM2.5 or ROG, at this time.

4. The proposed recordkeeping, reporting, monitoring, and testing procedures that the
applicant plans to use to demonstrate reductions;

Technical files endorsed by the engine maker and classification societies (e.g., American Bureau
of Shipping) will be primary basis for ensuring Tier Ill AE compliance.

The RLW Pre-Arrival Information Packet already requires vessel owners to report non-
compliance or breakdown of machinery which could impact 'expected normal operations'. This
information is 1) recorded in vessel logbook, 2) reported to the Terminal, and 3) will be used for
annual non-compliance reporting to CARB.

Testing of AE stack emissions will not be carried out by RLW as this is a part of the procedure
that Classification Societies use to periodically endorse that AE operations are in compliance with
“Technical File” requirements.

Chevron routinely collects data from vessels that visit Richmond terminal to comply with various
terminal and regulatory requirements, using existing Data Management Systems such as the
Marine Enterprise System (MES), in addition to the CARB at Berth "Vessel Questionnaire" (VQ).
As shown in Appendix A11.2 Data Management System, and Appendix A11.3 Emissions
Calculation Spreadsheet, Chevron maintains a robust system for monitoring, recordkeeping
and reporting vessel and at-berth activity data to different stakeholders (such as BAAQMD, US
Coast Guard, CARB, CA State Lands Commission, City of Richmond and others) in a
customized manner to meet the specific stakeholder requirements.

To comply with data gathering, validating, and reporting emissions for the CARB At-Berth
regulation, Chevron intends to leverage existing data sources and gather additional data to
calculate emissions, accurately assess the impact and ensure vessel compliance with the stated
Innovative Concept (IC). Chevron may also gather additional vessel information, to verify
compliance with IC's, through changes made to the Terminal Information Booklet (TIB).

To accurately complete emissions calculation from vessels, Chevron will utilize:
¢ Information from existing and new data sources (as stated above)

e Engine loads and boiler pumping factors from Starcrest 2020 PoLB (Port-of-Long-Beach-
Air-Emissions-Inventory-2019-2020 10.pdf (safety4sea.com) and from Engine technical
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file (as required).

e SFC (specific Fuel consumption) data from, CARB at Berth Appendix H 2019 Update to
Inventory for Ocean-going Vessels At Berth: Methodology and Results (see Appendix
A11.3).

e Conversion factors from Final Regulation Section 93130.17 (d) (1) (B)

e Aux. engine emission factors provided in Appendix A11.3 and from Engine technical file (as
required).

e Auxiliary Boiler Emission factor (for IC.12) from boiler manufacturer and from Engine
technical file (as required). Chevron will present the OEM (Original Equipment Manufacturer)
data sheet to CARB to demonstrate the source of emission factor.

e Additional required technical information from Engine Technical File. Per IMO requirements,
all ships are required to have an Engine Technical File to comply with MARPOL Annex VI
regulation. Data in this file is verified and validated by an IACS (International Association for
Classification Society) member during and after ship construction and at well-defined survey
intervals (annually and at all other required classification surveys), during the operational life
of the ship. An overview of the Data Management System detailing data sources, validation
and recordkeeping and methodology for calculation of emission reductions for ICs 10, 11,
12 and 13 is also provided in Appendix A11.2.

As stated above, Chevron does not intend to perform routine exhaust gas stack testing on ships
that visit Richmond terminal. Attempting to do so, will not only delay vessel operations in-port,
but the since the testing procedure requires access to the exhaust gas stream, it will require ship
staff to remove existing sensors from the exhaust piping to allow the probe to be inserted in-line
with the exhaust gases. This is not a ‘routine’ task and will add an additional safety risks and
complicate routine cargo and port operations.

To ensure that the emission reductions claimed under this IC are real, quantifiable, verifiable and
enforceable, Chevron will ensure that vessels are Tier Il (validated by engine Technical File and
cleared in Chevron's Marine Assurance system) prior to vessel coming into Richmond.

The data within the Technical File is not only verified and validated during construction and
commissioning of vessels but is also verified and endorsed annually and at other required
statutory surveys, to ensure compliance with prescribed Tier Ill limit, by an IACS (International
Association of Classification Society) member like ABS, DNV, LRS, etc. Prior to annually
endorsing the vessel's Technical File, it is required that the vessel presents 3 party emissions
testing data to the Classification Society, which becomes the basis of annual validation. In
addition to surveys and inspection by the Classification Society, ships get spot inspected by Port
State Control Authorities and USCG (US Coast Guard). Chevron intends to leverage this robust
system of verification and validation to ensure that ships comply with IC.11.

It is important to gain a high-level understanding of Tier Ill operation for auxiliary engines,
to learn how Chevron will validate the use of this Innovative Concept at-berth.

Auxiliary engines use SCR (Selective Catalytic Reduction) NOx abatement technology to meet
Tier lll standards. Vessels are required to switch 'ON' this abatement technology in ECA
(Emission Control Areas). Chevron will require, through updates to the Terminal Information
Booklet, that this technology is operated during 'At-Berth' operations and start/ stop times of the
use of this technology will be reported to the Terminal. The Technical file provides details on
'methodology’ for random/ spot testing of use and compliance of the abatement technology.
Guidelines on what information is required to be presented in the NOx Technical file is stipulated
as per IMO's MEPC.291(71) regulation. Chevron believes that the verification and validation
system, set up by IMO to ensure correct operation and emissions reduction through use of NOx
abatement technology is thorough. In addition, start/stop time data (on use of abatement
technology) that Chevron gathers, will allow Chevron to assure, with a high degree of confidence
the compliance of vessels with IC.11.
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. A Memorandum of Understanding or similar agreement between the applicant, any
funding partners (if more than one entity is providing funding), owners and operators
of controlled equipment for the innovative concept that shows agreement regarding
the innovative concept’s scope and requirements for using the innovative concept in
compliance with this Control Measure. The Memorandum of Understanding or similar
agreement must be approved by the Executive Officer and must be in place prior to
the start date of the innovative concept compliance period,;

Not applicable for Chevron owned and operated fleet as Chevron is the applicant, as well as the
funder and operator of the vessels. Compliance on other in-scope vessels will be addressed
through Charter Party agreements with vessel owners at the time of vessel fixture.

Proposed length of time during which the IC project would be used

Subject to CARB approval, Chevron is capable of beginning implementation in a phased
manner, beginning in 2023. Adoption would increase on vessels through 2027, at which time
Chevron expects to be operating with this concept as a new minimum standard for vessels
calling at Chevron RLW.

Chevron proposes to implement this IC project through and including the first compliance period
(2027-2032) and, continuing through subsequent compliance periods subject to CARB approval
of extensions. Chevron understands that an IC project may not be extended beyond any
compliance period during which the project becomes legally required by law or regulation.

A summary of all governmental approvals necessary to enable development of the
innovative concept;

Except for CARB approval as an IC project under the At-Berth Regulation, no government
approval is needed for vessel modifications associated with the proposed Innovative Concept.
Classification societies (e.g., American Bureau of Shipping), however must grant approval and
document as part of the vessel’s Technical File (see #4 above).

A discussion regarding any environmental review requirements that may apply to the
proposed innovative concept, including identification of which agency would serve as
the lead agency for environmental review purposes; and

No environmental reviews needed for vessel modifications associated with the proposed
Innovative Concept.

The International Shipping Sector is heavily regulated. Every vessel is subject to the laws that
are promulgated by the vessel’'s Flag State. With extremely rare exception, the Flag State’s
maritime laws reflect regulatory schemes that have been developed by the IMO. Classification
Societies inspect vessels to ensure compliance with Flag State laws when the vessel in question
is sailing in distant waters. Vessels are further regulated by the Port States that they call

upon. The United States Coast Guard is responsible for conducting Port State Control
inspections on vessels that call upon U.S. ports. Consequently, there are no environmental
reviews needed for vessel modifications associated with the proposed Innovative Concept.

. The proposed innovative concept must reduce NOx, PM 2.5, and ROG emissions
equivalent to or greater than the level that would have been achieved by the Control
Measure, while not increasing GHG. Emission reductions are verified each year
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through annual reporting in section 93130.17(d) of this Control Measure.

The proposed Innovative Concept is expected to lower NOx emissions without increasing GHG
emissions. This IC also achieves At-Berth Regulation NOx limits. See Section 2, Table 2-2 for more
details on how this project helps shape the Innovative Concept compliance option. Collectively,
as shown in Figures ES-2 to ES-9, the portfolio of ICs submitted by Chevron will reduce NOX,
PM2.5 and ROG to levels greater than achieved by the control measure.

The proposed innovative concept must achieve emissions reductions of NOx , PM 2.5,
and ROG that, as of the date the compliance period begins, are early or in excess of:
(1) any other state, federal or international rule, regulation, statute, or any other legal
requirement (including any requirement under a Memorandum of Understanding with
a government entity), that is in effect, has been approved, or has been noticed; or
(2) of an emission reduction strategy identified in an AB 617 Community Emissions
Reduction Program that has been approved by CARB’s Governing Board.

This innovative concept is in excess of any other state, federal or international rule, regulation,
statute, or any other legal requirement (including any requirement under a memorandum of
understanding with a government entity), that is in effect, has been approved, or has been
noticed.

This innovative concept is in excess of any other state, federal or international rule,
regulation, statute, or any other legal requirement (including any requirement under a
memorandum of understanding with a government entity), that is in effect, has been
approved, or has been noticed. The proposed innovative concept must achieve
reductions in and around the California port or marine terminal at which the vessel
visits take place for which the innovative concept is used. The reductions must be
at the same port or marine terminal, within adjacent communities, or overwater within
three nautical miles of the port or marine terminal.

This IC will reduce vessel emissions from AE at berth and will benefit communities adjacent to
the refinery. It is important to note that the air quality benefits extend well beyond the RLW as the
more efficient AE will be in operation during approach, at anchorage, and while transiting San
Francisco Bay and California waters. Any actual emissions reductions resulting from the IC
project, in addition to reductions while the ships are at berth, that occur overwater within three
nautical miles of RLW (per Section 93130.17(a)(4) of the At-Berth Regulation), and that can be
shown as determined under Section 93130.17(d) of the Regulation, will be included in Chevron’s
annual reporting to CARB.

As stated previously, ship Innovative Concepts (IC,10, 11, 12, 13) proposed by Chevron will reduce
emissions from vessels, at-berth, within 3NM and beyond. As presented to CARB during our
engagement on 17 May 2023, implementation of IC.10, IC.11 and IC.12 provides additional
environmental benefits due to reduced emissions from vessels during transit to the port. The in-transit
benefits, shown in Section 11 of IC.10, ONLY considers potential reductions from IC.10 and IC.11, as
applied to international flag vessels visiting Richmond. No assumptions have been made for Jones
Act tankers. All Jones Act tanker data is based on actual vessel visits to the Richmond Terminal.

Chevron intends to adopt a phased approach when accounting for emission reductions from the
proposed Innovative Concept. Initially, Chevron will only account for emissions reductions at-berth.
Hence all data sheets and calculations being proposed at this time, only account for at-berth
emissions.

Once Chevron has demonstrated ‘steady-state’ reporting for at-berth emissions and compliance with
CARB at Berth regulation, Chevron intends to assess feasibility of correctly tracking and reporting
emissions reductions within 3NM. Chevron will propose all revised data sheets and calculations to
CARB and seek alignment before claiming reductions within 3NM.
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12. The proposed innovative concept must achieve emissions reductions that exceed
any reductions otherwise required by law, regulation, or legally binding mandate, and
that exceed any reductions that would otherwise occur in a conservative business-as-
usual scenario. For purposes of this section, “business as usual” means the set of
conditions reasonably expected to occur within the relevant area in the absence of
the incentive provided by the innovative concept provisions of this Control
Measure, taking into account all current laws and regulations, as well as current
economic and technological trends. The proposed innovative concept must achieve
reductions that are real, quantifiable, verifiable, and enforceable where: (A) “Real”
means that reductions result from a demonstrable action or set of actions, and are
quantified using appropriate, accurate, and conservative methodologies that account
for all emissions within the innovative concept; (B) “Quantifiable” means the ability to
accurately measure and calculate reductions relative to a project baseline in a reliable
and replicable manner for all emissions within the innovative concept; (C)
“Verifiable” means that any emission assertions are well documented and
transparent such that it lends itself to an objective review; and (D) “Enforceable”
means the authority for CARB to hold a particular party or parties liable and to take
appropriate action if any of the provisions of this article are violated.

The proposed concept for CARB compliance will achieve emission reductions that are real,
quantifiable, verifiable and enforceable. Details are provided in earlier sections of this application.

As noted above, there is no legal requirement to implement this project. In addition, the
proposed Innovative Concept is in excess of a “business-as-usual”’ case. No current maritime
protocol or policy calls for use of only Tier Il vessels and the proposed IC will achieve Nox
reductions that are in excess of what otherwise would be expected to occur given current
economic and technological trends. Subject to CARB approval as an IC project under the At-Berth
Regulation, Chevron intends to develop and execute a proactive and deliberate strategy to
facilitate early adoption of this IC and to achieve emissions reductions earlier and in excess of
what would take place under a business as usual scenario.

Specifically, adoption of a Tier Il vessels strategy requires early and extensive capital
investment in new technology onboard for Chevron controlled tonnage, as well as a selective
(incentivized) chartering strategy whereby Chevron will limit the vessels that it elects to charter,
to the extent possible, to only vessels with Tier Ill AE in order to promote execution of the
strategy. Early adoption of this strategy, prior to implementation date of the At-Berth Regulation,
will further reduce overall at berth emissions.

Also, it is important to highlight, as indicated in Section 9 of DNV’s 2019 Technology Assessment,
business as usual can mean an overall increase in vessel emissions as opposed to simply
steady state or decline. In contrast, this IC would result in substantial emissions reductions
compared to baseline.

Chevron’s intention to pursue adoption of Tier lll vessels is to meet the objective of our proposed
Innovative Concept (IC.11) and generate credits to allow Chevron to comply with the CARB At-Berth
regulation. Presently, there are NO International or US regulations that prevent operation of Tier O,
Tier | or Tier Il vessels in California.

New build tanker orders are at an all-time low. Primary reasons for this are:
e Owners’ reluctance to order new tankers due to regulatory uncertainties in a rapidly evolving
environmental landscape.
e Technology uncertainties to comply with IMO2023 EEXI (Energy Efficiency for Existing Ship
Index) and CII (Carbon Intensity Indicator) requirements during the life of the asset.
e Choice of future fuels from a broad mix of fuels that are currently being evaluated by the
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maritime industry.

The points mentioned above are supported in industry data on adoption of Tier Ill vessels (sourced
from 3 party maritime broker, ). Chevron had receivedq data in 2019 and again
requested similar data in 2023. The difference between the two data sets highlights the decreased
rate of adoption and forecast of Tier Ill tankers (Figure 11-1).

Figure 11-1 Comparison of_ 2019 and 2023 Tier lll adoption forecasts.

Tier Ill adoption rate forecast by-
2019 vs. 2023

2023 2024 2025 2026 2027 2028 2029 2030

—o— -+ ! forecastin 2023 -o—_x:w 11l forecast in 2019

Considering the above and challenges and premiums associated with chartering and upgrading
tankers to make them more fuel efficient, Chevron, through deliberate execution of this IC to comply
with CARB-At-Berth regulation, is committing to accelerate its adoption of Tier Il vessels at a rate
higher than the global adoption of Tier Il vessels.

Beyond Business as Usual: Chevron recognizes and acknowledges that, associated with new
regulations, scrapping of older tonnage etc. the tankers will continue to become more modern and
efficient over time. Hence, to develop a baseline for ‘business as usual’, Chevron sought 3" party
data on engine tiers on tankers. As stated previously, it must be highlighted that the impact of
regulatory uncertainties in a rapidly evolving environmental landscape and technology uncertainties
have resulted in less new build orders and made ship replacements at an all-time low. On average,
the global adoption rate of Tier Il engines is approximately 13% lower now than forecast in 2019
(Chart above). Furthermore, it must be highlighted that the adoption of Tier Ill vessels in California is
expected to be significantly lower than the global average, as referenced in the San Pedro Bay Ports’
2017 Clean Air Action Plan report and the “Bay Wide Ocean-Going Vessel International Maritime
Organization Tier Forecast 2015-2050" (CAAP_Vessel Tier Forecasts 2015-2050-Final
(portoflosangeles.org)). Although CARB’s own 2019 Emission Inventory is based on the expectation
to not have Tier lll vessels in California till late 2030 or 2040, Chevron is choosing to be more
stringent and not adopt this as this conservative baseline for ‘business-as-usual’ scenario. Instead,
like the proposed methodology for IC.10, Chevron will use -orecast for Tier 11l adoption
rate as the baseline and will only claim emissions reduction IF percentage of Tier Il vessels visiting
Richmond exceed I forecast adoption rate.

It is important to highlight that ONLY to comply with CARB-At-Berth regulation, Chevron has been
accelerating its chartering of tier Ill vessels and hence:
e Chevron’s present adoption of Tier Ill vessels is significantly higher than global Tier Il
adoption rate.
e Chevron's forecast of Tier |ll adoption assumes that the remaining international flag Tier 1
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vessels are replaced with Tier Il vessels, at a rate faster than the expected global tanker
forecast (Figure 11-2). No assumptions added for Jones Act tankers. Actual data is used for
this category of tankers.

Figure 11-2: Comparison of Chevron IC.11 Tier Il adoption rate vs.- vs. CARB 2019 Emission
Inventory Appendix H.
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Project 12: Upgraded Combustion and Control Systems for Auxiliary
Boilers

1. Company name, address, and contact information

Chevron Products Company, a subsidiary of Chevron U.S.A. Inc.
P.O Box 1272
Richmond, CA 94802 — 0272

2. Description of proposal including an overview of the source and scope of emission
reductions, and a project site plan and location map.

Chevron proposes to upgrade combustion and control systems for auxiliary boilers (AB) onboard
vessels calling at RLW. We will accomplish this by 1) retrofitting existing vessels with new
designed and upgraded combustion and control equipment or 2) executing a deliberate
chartering strategy to secure newbuild vessels with upgraded AB systems.

CARB’s approval of this IC will provide substantial decreases in Nox. This IC addresses an
uncommon vessel technological upgrade that is not mandated by any maritime regulation.

Until data regarding ROG and PM2.5 reductions becomes available from the boiler
manufacturers, Chevron will conservatively neither estimate nor take credits for reduction in
PM2.5 and ROG from this innovative concept. However, any actual reductions in ROG and
PM2.5 emissions resulting from the IC project that can be demonstrated after implementation, as
determined under Section 93130.17(d) of the At-Berth Regulation, will be included in Chevron’s
annual reporting to CARB.

3. Estimate of the vessel emissions planned to be covered under the innovative concept
for each pollutant Nox, PM 2.5, and ROG by multiplying the emission factor for a
pollutant found in section 93130.5(d) of this Control Measure by the expected nhumber
of vessel visits, average visit duration, and expected power used during an average
visit;

Subject to CARB approval, this IC would be implemented using a phased approach across
select vessels that call at the RLW and are under Chevron operational control and/or vessels with
long-term supply contracts with RLW. As early as 2023, Chevron may begin scheduling shipyard
time for AB upgrades, increasing rates of adoption through 2027.

Cumulatively, this would account for more than half of the annual RLW vessel calls and would
reduce NOx by 48 MTPY at full implementation (detailed emission reduction calculations
attached in Appendix A12.3). The calculations also show the annual and cumulative reductions
in emissions resulting from the early, phased implementation of the IC project prior to 2027.

As stated above, Chevron is neither estimating nor requesting emission reduction credits for
PM2.5 or ROG, at this time.
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4. The proposed recordkeeping, reporting, monitoring, and testing procedures that the
applicant plans to use to demonstrate reductions;

All AB upgrades onboard vessels will be made after AB manufacturer has demonstrated
compliance with CARB At-Berth Regulation emissions limits for NOx. AB Technical File and
classification society certification will be used as primary basis to ensure compliance of upgraded
equipment, with CARB emission limits and will be available to present to CARB, upon request.

The RLW Pre-Arrival Information Packet already requires vessel owners to report non-
compliance or breakdown of machinery which could impact 'expected normal operations'. This
information is recorded in vessel logbook and reported to Terminal and will be used for annual
non-compliance reporting to CARB.

Additional monitoring and stack testing of AB emissions, in service, will not be required by RLW as
this will be a part of the procedure that Classification Society's use to periodically endorse that AB
operations are in compliance with “Technical File” requirements.

Chevron routinely collects data from vessels that visit Richmond terminal to comply with various
terminal and regulatory requirements, using existing Data Management Systems such as the
Marine Enterprise System (MES), in addition to the CARB at Berth "Vessel Questionnaire" (VQ).
As shown in Appendix A11.2 Data Management System, and Appendix A11.3 Emissions
Calculation Spreadsheet, Chevron maintains a robust system for monitoring, recordkeeping
and reporting vessel and at-berth activity data to different stakeholders (such as BAAQMD, US
Coast Guard, CARB, CA State Lands Commission, City of Richmond and others) in a
customized manner to meet the specific stakeholder requirements.

To comply with data gathering, validating, and reporting emissions for the CARB At-Berth
regulation, Chevron intends to leverage existing data sources and gather additional data to
calculate emissions, accurately assess the impact and ensure vessel compliance with the stated
Innovative Concept (IC). Chevron may gather this additional vessel information to verify
compliance with IC's through changes made to the Terminal Information Booklet (TIB).

To accurately complete emissions calculation from vessels, Chevron will utilize:

¢ Information from existing and new data sources (as stated above)

e Engine loads and boiler pumping factors from Starcrest 2020 PoLB (Port-of-Long-Beach-Air-
Emissions-Inventory-2019-2020 10.pdf (safety4sea.com) and from Engine technical file (as
required).

e SFC (specific Fuel consumption) data from, CARB at Berth Appendix H 2019 Update to
Inventory for Ocean-going Vessels At Berth: Methodology and Results (see Appendix
A12.3).

e Conversion factors from Final Regulation Section 93130.17 (d) (1) (B)

e Aux. engine emission factors provided in Appendix A12.3 and from Engine technical file (as
required).

e Auxiliary Boiler Emission factor (for IC.12) from boiler manufacturer and from Engine
technical file (as required). Chevron will present the OEM (Original Equipment Manufacturer)
data sheet to CARB to demonstrate the source of emission factor.

e Additional required technical information from Engine Technical File. Per IMO requirements,
all ships are required to have an Engine Technical File to comply with MARPOL Annex VI
regulation. Data in this file is verified and validated by an IACS (International Association for
Classification Society) member during and after ship construction and at well-defined survey
intervals (annually and at all other required classification surveys), during the operational life
of the ship. An overview of the Data Management System detailing data sources, validation
and recordkeeping and methodology for calculation of emission reductions for ICs 10, 11, 12
and 13 is also provided in Appendix A12.2.
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As stated above, Chevron does not intend to perform routine exhaust gas stack testing on ships
that visit Richmond terminal. Attempting to do so, will not only delay vessel operations in-port,
but the since the testing procedure requires access to the exhaust gas stream, it will require ship
staff to remove existing sensors from the exhaust piping to allow the probe to be inserted in-line
with the exhaust gases. This is not a ‘routine’ task and will add an additional safety risks and
complicate routine cargo and port operations.

To ensure that the emission reductions claimed under this IC are real, quantifiable, verifiable,
and enforceable, Chevron will ensure that the below mentioned modification process is followed
and the data is summarized in Chevron’s documentation submission to CARB.

For vessels to comply with IC.12, the auxiliary boilers will need to be upgraded with new
technology. Per IACS rules, changes to vessel equipment can only be made after that the
proposed changes have been reviewed and endorsed by the IACS member. This requires
detailed review of engineering drawings and technical details of proposed upgrades. Once the
upgrades are completed, Classification Society will review, approve, and witness commissioning
of the upgraded system and ensure satisfactory operation, in-line with expected results (boiler
test bed data provided by the boiler manufacturer). Vessels are required to carry this record
onboard and prior to claiming emissions reduction under IC.12, Chevron will validate through
additional data gathered to meet CARB reporting requirements, that vessels have completed
these upgrades. Records of boiler modifications can be shared with CARB, if the data is
requested from Chevron. Tankers will also be required to always carry these records onboard.

A Memorandum of Understanding or similar agreement between the applicant, any
funding partners (if more than one entity is providing funding), owners and operators
of controlled equipment for the innovative concept that shows agreement regarding
the innovative concept’s scope and requirements for using the innovative concept in
compliance with this Control Measure. The Memorandum of Understanding or similar
agreement must be approved by the Executive Officer and must be in place prior to
the start date of the innovative concept compliance period,;

Not applicable for Chevron owned and operated fleet as Chevron is the applicant, as well as the
funder and operator of the vessels. Compliance on other in-scope vessels will be addressed
through Charter Party agreements with vessel owners at the time of vessel fixture.

Proposed length of time during which the IC project would be used

Subject to CARB approval, Chevron is capable of beginning implementation in a phased
manner, starting in 2023 and increasing adoption on vessels through 2027, at which time
Chevron expects to be operating with this concept as a new minimum standard for vessels already
upgraded and calling at Chevron RLW terminal.

Chevron proposes to implement this IC project through and including the first compliance period
(2027-2032) and, continuing through subsequent compliance periods subject to CARB approval
of extensions. Chevron understands that an IC project may not be extended beyond any
compliance period during which the project becomes legally required by law or regulation.

A summary of all governmental approvals necessary to enable development of the
innovative concept;

Except for CARB approval as an IC project under the At-Berth Regulation, no government
approval is needed for vessel modifications associated with the proposed Innovative
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Concept. Classification society, however, must grant approval and document as part of the
vessel’'s auxiliary boiler upgrade (see #4 above).

8. A discussion regarding any environmental review requirements that may apply to the
proposed innovative concept, including identification of which agency would serve as
the lead agency for environmental review purposes; and

No environmental reviews needed for vessel modifications associated with the proposed
Innovative Concept.

Speaking more generally, the International Shipping Sector is heavily regulated. Every vessel is
subject to the laws that are promulgated by the vessel's Flag State. With extremely rare
exception, the Flag State’s maritime laws reflect regulatory schemes that have been developed
by the IMO. Classification Societies inspect vessels to ensure compliance with Flag State laws
when the vessel in question is sailing in distant waters. Vessels are further regulated by the Port
States that they call upon. The United States Coast Guard is responsible for conducting Port
State Control inspections on vessels that call upon U.S. ports.

9. The proposed innovative concept must reduce NOx, PM 2.5, and ROG emissions
equivalent to or greater than the level that would have been achieved by the Control
Measure, while not increasing GHG. Emission reductions are verified each year
through annual reporting in section 93130.17(d) of this Control Measure.

The proposed Innovative Concept will lower NOx emissions without increasing GHG emissions.
It will also ensure full compliance with CARB At-Berth NOx limits for AB. See Section 2, Table 2-
2 for more details on how this project helps shape the Innovative Concept compliance option
within the At-Berth Regulation. Collectively, as shown in Figures ES-2 to ES-9, the portfolio of
ICs submitted by Chevron will reduce NOx, PM2.5 and ROG to levels greater than achieved by
the control measure.

10. The proposed innovative concept must achieve emissions reductions of NOx, PM 2.5,
and ROG that, as of the date the compliance period begins, are early or in excess of:
(1) any other state, federal or international rule, regulation, statute, or any other legal
requirement (including any requirement under a Memorandum of Understanding with
a government entity), that is in effect, has been approved, or has been noticed; or
(2) of an emission reduction strategy identified in an AB 617 Community Emissions
Reduction Program that has been approved by CARB’s Governing Board.

This Innovative Concept is in excess of any other state, federal or international rule, regulation,
statute, or any other legal requirement (including any requirement under a memorandum of
understanding with a government entity), that is in effect, has been approved, or has been
noticed.

There is NO maritime regulation that requires adoption of technology proposed by Chevron’s
IC#12. We have reviewed IMO requirements, checked with Classification Society (ABS) and US
Coast Guard (USCG). No entity has indicated that upgrading burners on existing ships is
required to meet any maritime regulation.

As additional due diligence, Chevron posed the same question to a boiler manufacturer and
learned that retrofitting burners in service, to meet the emissions reductions required by CARB,
has never been requested by an owner before. Chevron has proposed this IC to ONLY comply
with CARB at Berth regulation.
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The proposed innovative concept must achieve reductions in and around the
California port or marine terminal at which the vessel visits take place for which the
innovative concept is used. The reductions must be at the same port or marine
terminal, within adjacent communities, or overwater within three nautical miles of the
port or marine terminal.

This IC will reduce vessel emissions from AB at berth and will benefit communities adjacent to
the refinery. It is important to note that the air quality benefits extend well beyond the RLW as the
more efficient AB will be in operation during approach, at anchorage, and while transiting San
Francisco Bay and California waters. Any actual emissions reductions resulting from the IC
project, in addition to reductions while the ships are at berth, that occur overwater within three
nautical miles of RLW (per Section 93130.17(a)(4) of the At-Berth Regulation), and that can be
shown as determined under Section 93130.17(d) of the Regulation, will be included in Chevron’s
annual reporting to CARB.

As stated previously, ship Innovative Concepts (IC.10, 11, 12, 13) proposed by Chevron will reduce
emissions from vessels, at-berth, within 3NM and beyond. As presented to CARB during our
engagement on 17 May 2023, implementation of IC.10, IC.11 and IC.12 provides additional
environmental benefits due to reduced emissions from vessels during transit to the port. The in-transit
benefits, shown in Section 11 of IC.10, ONLY considers potential reductions from IC.10 and IC.11, as
applied to international flag vessels visiting Richmond. No assumptions have been made for Jones
Act tankers. All Jones Act tanker data is based on actual vessel visits to the Richmond Terminal.

Chevron intends to adopt a phased approach when accounting for emission reductions from the
proposed Innovative Concept. Initially, Chevron will only account for emissions reductions at-berth.
Hence all data sheets and calculations being proposed at this time, only account for at-berth
emissions.

Once Chevron has demonstrated ‘steady-state’ reporting for at-berth emissions and compliance with
the CARB at Berth regulation, Chevron intends to assess feasibility of correctly tracking and reporting
emissions reductions within 3NM. Chevron will propose all revised data sheets and calculations to
CARB and seek alignment before claiming reductions within 3NM.

The proposed innovative concept must achieve emissions reductions that exceed
any reductions otherwise required by law, regulation, or legally binding mandate, and
that exceed any reductions that would otherwise occur in a conservative business-as-
usual scenario. For purposes of this section, “business as usual” means the set of
conditions reasonably expected to occur within the relevant area in the absence of
the incentive provided by the innovative concept provisions of this Control
Measure, taking into account all current laws and regulations, as well as current
economic and technological trends. The proposed innovative concept must achieve
reductions that are real, quantifiable, verifiable, and enforceable where: (A) “Real”
means that reductions result from a demonstrable action or set of actions, and are
quantified using appropriate, accurate, and conservative methodologies that account
for all emissions within the innovative concept; (B) “Quantifiable” means the ability to
accurately measure and calculate reductions relative to a project baseline in a reliable
and replicable manner for all emissions within the innovative concept; (C)
“Verifiable” means that any emission assertions are well documented and
transparent such that it lends itself to an objective review; and (D) “Enforceable”
means the authority for CARB to hold a particular party or parties liable and to take
appropriate action if any of the provisions of this article are violated.
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The proposed Innovative Concept for CARB compliance will achieve emission reductions that
are real, quantifiable, verifiable and enforceable. Details are provided in earlier sections of this
application.

As noted above, there is no legal requirement to implement this project. In addition, the
proposed innovative concept is in excess of a “business-as-usual”’ case. No current maritime
protocol or policy calls for use of this innovative and uncommon technology for auxiliary boilers,
and the proposed IC will achieve NOx reductions that are in excess of what otherwise would be
expected to occur given current economic and technological trends.

Subject to CARB approval as an IC project under the At-Berth Regulation, Chevron intends to
develop and execute a proactive and deliberate strategy to facilitate early adoption of this IC and
to achieve emissions reductions earlier and in excess of what would take place under a business
as usual scenario. Implementing the technology upgrade under this IC requires early and
extensive capital investment in new technology onboard Chevron controlled tonnage, as well as
a selective (incentivized) chartering strategy whereby Chevron will limit the vessels that it elects
to charter, to the extent possible, to only vessels with upgraded auxiliary boilers in order to
promote execution of the strategy. Early adoption of this strategy, prior to implementation date of
the At-Berth Regulation, will further reduce overall at berth emissions.

Also, it is important to highlight that as indicated in Section 9 of DNV’s Technology Assessment,
business as usual does not necessarily mean steady state or slight decline in emissions but in-fact
leads to an overall increase in ship emissions. In contrast, implementing this IC project would
substantially lower emissions as compared to baseline conditions.

There is no maritime regulation that requires adoption of technology proposed by Chevron’s IC 12.
We have reviewed IMO requirements, checked with Classification Society (ABS) and US Coast
Guard. No entity has indicated that upgrading burners on existing ships is required to meet any
maritime regulation. As additional due diligence, Chevron posed the same question to a boiler
manufacture and learned that retrofitting burners in service, to meet the emissions reductions
required by CARB, has never been requested by an owner before. Also, there is NO International or
US regulation that prevents vessels equipped with Auxiliary Boilers to enter or operate in California.
Chevron has proposed this IC to ONLY comply with the CARB at-Berth regulation.

Beyond Business as Usual: Most crude oil tankers are fitted with steam operated cargo pumps,
which are powered by steam from auxiliary boilers. To reduce the environmental impact from
operation of auxiliary boilers and to accelerate compliance with the CARB at-Berth regulation,
Chevron plans to deliberately upgrade the combustion and control equipment for auxiliary boilers on
many of the vessels calling at Richmond terminal in California. As shown in Figure 12-1, executing
on this IC will offer significant emission reductions, from operation of auxiliary boilers, at berth. Since
there is NO International or US regulation that requires vessels to be equipped with the modified
Combustion and Control systems on Auxiliary Boilers, Chevron intends to present all emission
reductions from this IC as beyond business as usual.

Figure 12-1: Estimated NOx reductions from IC.12 by year compared to business as usual.

82



CARB At-Berth Regulation: Innovative Concept Application
Chevron Products Company, Revised September 28, 2023

To ensure that the emission reductions claimed under this IC are real, quantifiable, verifiable,
and enforceable, Chevron will ensure that the below mentioned modification process is followed
and the data is summarized in Chevron’s documentation submission to CARB.

For vessels to comply with 1C.12, the auxiliary boilers will need to be upgraded with new
technology. Per IACS rules, changes to vessel equipment can only be made after that the
proposed changes have been reviewed and endorsed by the IACS member. This requires
detailed review of engineering drawings and technical details of proposed upgrades. Once the
upgrades are completed, Classification Society will review, approve, and witness commissioning
of the upgraded system and ensure satisfactory operation, in-line with expected results (boiler
test bed data provided by the boiler manufacturer). Vessels are required to carry this record
onboard and prior to claiming emissions reduction under IC.12, Chevron will validate through
additional data gathered to meet CARB reporting requirements, that vessels have completed
these upgrades. Records of boiler modifications can be shared with CARB, if the data is
requested from Chevron. Tankers will also be required to always carry these records onboard.
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Project 13: Dual-Fuel Tier lll Auxiliary Engines and Auxiliary Boilers

1. Company name, address, and contact information

Chevron Products Company, a subsidiary of Chevron U.S.A. Inc.
P.O Box 1272
Richmond, CA 94802 — 0272

2. Description of proposal including an overview of the source and scope of emission
reductions, and a project site plan and location map.

Chevron proposes to use vessels equipped with dual-fuel Tier Il or above AE and dual fuel
compatible AB’s. The types of dual fuels used in the AE and AB could be LNG, Methanaol,
Ammonia, Hydrogen and/or other fuels beyond conventional MGO/MDO. Our proposal to
achieve this IC is through 1) executing a deliberate chartering strategy to secure newbuild dual
fuel vessels or 2) retrofitting existing vessels with new systems and machinery to allow them to
use dual fuel for AE and AB. CARB’s approval of this IC will provide substantial decreases in
NOXx.

Although adoption of dual-fuel AE and AB technology in tanker design is gaining popularity as a
concept in the maritime industry, to date, less than 1% of global tanker fleet is dual-fuel capable.
Infrastructure and availability of alternative fuels through a mature global supply chain are crucial
to adoption of this innovative concept. To implement this IC project, Chevron intends to
proactively seek dual-fuel vessels for use at RLW as a deliberate, early- adoption choice that is
much earlier and well beyond the “business-as-usual”’ case, which would seek to continue using
existing technology to secure more cost-efficient tonnage.

This IC provides an accelerated path for dual fuel vessels with Tier Ill or above AE’s and dual
fuel compatible AB’s, which fully meet all NOx emissions criteria for the At-Berth Regulation, to
carry crude/ product to and from RLW. Based on the IMO’s Fourth Greenhouse Gas Study?, a
reduction in PM2.5 and ROG should also be expected when operating AE and AB’s on dual fuel.
However, since Maker data for PM2.5 and ROG is not available, Chevron at this time, is neither
estimating nor taking credits for any decrease in PM2.5 and ROG, associated with this IC. Any
actual reductions in ROG and PM2.5 emissions resulting from the IC project that can be
demonstrated after implementation, as determined under Section 93130.17(d) of the At-Berth
Regulation, will be included in Chevron’s annual reporting to CARB.

3. Estimate of the vessel emissions planned to be covered under the innovative concept
for each pollutant NOx, PM 2.5, and ROG by multiplying the emission factor for a
pollutant found in section 93130.5(d) of this Control Measure by the expected number
of vessel visits, average visit duration, and expected power used during an average
visit;

7 International Maritime Organization, Fourth IMO Greenhouse Gas Study, 2021. Available at
https://wwwcdn.imo.org/localresources/en/OurWork/Environment/Documents/Fourth%20IM0O%20GHG%20Stud
v%202020%20-%20F ull%20report%20and%20annexes.pdf
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Subject to CARB approval, this IC would be implemented using a phased approach across the
fleet of vessels that call at the RLW. For example, as early as 2024, Chevron may increase use
of dual fuel vessels in the fleet, through implementation of a selective and deliberate chartering
strategy. Also, in 2026 Chevron will try and incorporate this IC to select vessels under Chevrons
operational control by making major modifications and upgrades to engines, boilers, fuel storage
and delivery systems during shipyards and also increase adoption of dual fuel vessels through
2027 and beyond. Full implementation of this IC will reduce NOx by 41 MTPY (detailed emission
reduction calculations attached in Appendix A13.3). The calculations also show the annual and
cumulative reductions in emissions resulting from the early, phased implementation of the IC
project prior to 2027.

Chevron is neither estimating nor requesting emission reduction credits for PM2.5 and ROG, at
this time. However, any actual reductions in ROG and PM2.5 emissions resulting from the IC that
can be shown as determined under Section 93130.17(d) of the At-Berth Regulation will be
included in Chevron’s annual reporting to CARB.

. The proposed recordkeeping, reporting, monitoring, and testing procedures that the
applicant plans to use to demonstrate reductions;

Technical files endorsed by the engine maker and classification societies (e.g., American Bureau
of Shipping) will be primary basis for recording and reporting AE Tier Ill compliance. Record
keeping and reporting of change over to alternative fuel (LNG, Methanol, Ammonia, Hydrogen
etc.) at berth will be in the ship’s logbook and the terminal log.

The RLW Pre-Arrival Information Packet already requires vessel owners to report non-
compliance or breakdown of machinery which could impact 'expected normal operations'. This
information is recorded in vessel logbook and reported to Terminal and will be used for annual
non-compliance reporting to CARB. Expectation on reporting non-compliance, with at berth
changeover to alternative fuel, will be added to RLW Terminal Information Booklet and vessels
will be made aware of the requirements through the RLW Pre-Arrival Information Packet.
Vessels will be fully responsible for reporting compliance to RLW. Additional monitoring of
changeover to alternative fuel will be randomly confirmed by Port State Control and RLW
personnel.

Testing of AE or AB stack emissions will not be carried out by RLW as this is a part of the
procedure that Classification Society's use to periodically endorse AE and AB operations in
alignment with “Technical File” requirements.

To comply with various terminal and regulatory requirements, Chevron has been collecting
different kinds of data, as detailed in Appendix A13.2, from vessels that visit Richmond
terminals. Chevron has a robust system for monitoring, recordkeeping and reporting this
information to different stakeholders in a customized manner to meet the stakeholder
requirements.

To comply with data gathering, validating, and reporting emissions for the CARB At-Berth
regulation, Chevron intends to leverage existing data sources and gather additional data to
calculate emissions, accurately assess the impact and ensure vessel compliance with the stated
Innovative Concept (IC). Chevron will gather this additional vessel information, to verify
compliance with IC's, through changes made to the Terminal Information Booklet (TIB).

To accurately complete emissions calculation from vessels, Chevron will utilize:

¢ Information from existing and new data sources (as stated above)

e Engine loads and boiler pumping factors from Starcrest 2020 PoLB (Port-of-Long-Beach-
Air-Emissions-Inventory-2019-2020 10.pdf (safety4sea.com) and from Engine technical
file (as required).
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e SFC (specific Fuel consumption) data from CARB at-Berth Appendix H 2019 Update to
Inventory for Ocean-going Vessels At Berth: Methodology and Results (see Appendix
A13.3).

e Conversion factors from Final Regulation Section 93130.17 (d) (1) (B)

e Aux. engine emission factors provided in Appendix A13.3 and from Engine technical file (as
required).

e Auxiliary Boiler Emission factor (for IC.12) from boiler manufacturer and from Engine
technical file (as required). Chevron will present the OEM (Original Equipment Manufacturer)
data sheet to CARB to demonstrate the source of emission factor.

e Additional required technical information from Engine Technical File. Per IMO requirements,
all ships are required to have an Engine Technical File to comply with MARPOL Annex VI
regulation. Data in this file is verified and validated by an IACS (International Association for
Classification Society) member during and after ship construction and at well-defined survey
intervals (annually and at all other required classification surveys), during the operational life
of the ship. An overview of the Data Management System detailing data sources, validation
and recordkeeping and methodology for calculation of emission reductions for ICs 10, 11, 12
and 13 is also provided in Appendix A13.2.

As stated above, Chevron does not intend to perform routine exhaust gas stack testing on ships
that visit Richmond terminal. Attempting to do so, will not only delay vessel operations in-port, but
the since the testing procedure requires access to the exhaust gas stream, it will require ship staff
to remove existing sensors from the exhaust piping to allow the probe to be inserted in-line with the
exhaust gases. This is not a ‘routine’ task and will add an additional safety risks and complicate
routine cargo and port operations.

To ensure that the emission reductions claimed under this IC are real, quantifiable, verifiable, and
enforceable, Chevron will ensure that Dual Fuel vessels will operate their auxiliary engines and
auxiliary boilers on the 'dual' fuel, while At-Berth in Richmond. Chevron will validate this through
additional data gathered by Chevron for CARB-At-Berth reporting. Emissions reductions through use of
dual fuel Tier Il auxiliary engines and auxiliary boilers will be based on similar concepts as outlined
above for IC.10, IC.11, IC.12.

5. A Memorandum of Understanding or similar agreement between the applicant, any
funding partners (if more than one entity is providing funding), owners and operators
of controlled equipment for the innovative concept that shows agreement regarding
the innovative concept’s scope and requirements for using the innovative concept in
compliance with this Control Measure. The Memorandum of Understanding or similar
agreement must be approved by the Executive Officer and must be in place prior to
the start date of the innovative concept compliance period,;

Not applicable for Chevron owned and operated fleet as Chevron is the applicant, as well as the
funder and operator of the vessels. Compliance on other in-scope vessels will be addressed
through Charter Party agreements with vessel owners at the time of vessel fixture.

6. Proposed length of time during which the IC project would be used

Subject to CARB approval, Chevron is capable of beginning implementation in a phased
manner, starting in 2024 and increasing adoption on vessels through 2027 and beyond, at which
time Chevron expects to be operating with this concept as a new minimum standard for vessels
already upgraded and calling at Chevron RLW terminal.

Chevron proposes to implement this IC project through and including the first compliance period
(2027-2032) and, continuing through subsequent compliance periods subject to CARB approval
of extensions. Chevron understands that an IC project may not be extended beyond any
compliance period during which the project becomes legally required by law or regulation.
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7. A summary of all governmental approvals necessary to enable development of the
innovative concept;

Except for CARB approval as an IC project under the At-Berth Regulation, no government
approval is needed for vessel modifications associated with the proposed Innovative Concept.
Classification society, however, must grant approval and document as part of the vessel’s auxiliary
boiler upgrade (see #4 above).

8. A discussion regarding any environmental review requirements that may apply to the
proposed innovative concept, including identification of which agency would serve as
the lead agency for environmental review purposes; and

There are no regulatory or IMO requirements which mandate the use of dual fuel vessels in port.
The maritime industry has commenced transition to dual fuel vessels, with container vessels and
ferries/ cruise ships leading the way. Dual fuel tankers make up less than approximately 2% of
global tanker fleet and there are no dual fuel Jones act tankers today. No environmental reviews
are needed for ship modifications associated with the proposed Innovative Concept.

Speaking more generally, the International Shipping Sector is heavily regulated. Every vessel is
subject to the laws that are promulgated by the vessel's Flag State. With extremely rare
exception, the Flag State’s maritime laws reflect regulatory schemes that have been developed
by the IMO. Classification Societies inspect vessels to ensure compliance with Flag State laws
when the vessel in question is sailing in distant waters. Vessels are further regulated by the Port
States that they call upon. The United States Coast Guard is responsible for conducting Port
State Control inspections on vessels that call upon U.S. ports.

9. The proposed innovative concept must reduce NOx, PM 2.5, and ROG emissions
equivalent to or greater than the level that would have been achieved by the Control
Measure, while not increasing GHG. Emission reductions are verified each year
through annual reporting in section 93130.17(d) of this Control Measure.

The proposed Innovative Concept will lower NOx, PM2.5 and ROG emissions without increasing
GHG emissions. See Section 2, Table 2-2 for more details on how this project helps shape the
Innovative Concept compliance option within the At-Berth Regulation. Collectively, as shown in
Figures ES-2 to ES-9, the portfolio of ICs submitted by Chevron will reduce NOx, PM2.5 and
ROG to levels greater than achieved by the control measure.

10. The proposed innovative concept must achieve emissions reductions of NOx, PM 2.5,
and ROG that, as of the date the compliance period begins, are early or in excess of: (1)
any other state, federal or international rule, regulation, statute, or any other legal
requirement (including any requirement under a Memorandum of Understanding with a
government entity), that is in effect, has been approved, or has been noticed; or (2) of an
emission reduction strategy identified in an AB 617 Community Emissions Reduction
Program that has been approved by CARB’s Governing Board.

This Innovative Concept is in excess of any other state, federal or international rule, regulation,
statute, or any other legal requirement (including any requirement under a memorandum of
understanding with a government entity), that is in effect, has been approved, or has been noticed.

11. The proposed innovative concept must achieve reductions in and around the California
port or marine terminal at which the vessel visits take place for which the innovative
concept is used. The reductions must be at the same port or marine terminal, within
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adjacent communities, or overwater within three nautical miles of the port or marine
terminal.

This IC will reduce vessel emissions from AE and AB at berth and will benefit communities adjacent
to the refinery. It is important to note that the air quality benefits extend well beyond the RLW as the
more efficient AE and AB will be in operation during approach, at anchorage, and while transiting
San Francisco Bay and California waters. Any actual emissions reductions resulting from the IC
project, in addition to reductions while the ships are at berth, that occur overwater within three
nautical miles of RLW (per Section 93130.17(a)(4) of the At-Berth Regulation), and that can be
shown as determined under Section 93130.17(d) of the Regulation, will be included in Chevron’s
annual reporting to CARB.

As stated previously, ship Innovative Concepts (IC,10, 11, 12, 13) proposed by Chevron will reduce
emissions from vessels, at-berth, within 3NM and beyond. As presented to CARB during our
engagement on 17 May 2023, implementation of IC.10, IC.11 and IC.12 provides additional
environmental benefits due to reduced emissions from vessels during transit to the port. The in-transit
benefits, shown in Section 11 of IC.10, ONLY considers potential reductions from IC.10 and IC.11, as
applied to international flag vessels visiting Richmond. No assumptions have been made for Jones
Act tankers. All Jones Act tanker data is based on actual vessel visits to the Richmond Terminal.

Chevron intends to adopt a phased approach when accounting for emission reductions from the
proposed Innovative Concept. Initially, Chevron will only account for emissions reductions at-berth.
Hence all data sheets and calculations being proposed at this time, only account for at-berth
emissions.

Once Chevron has demonstrated 'steady-state' reporting for at-berth emissions and compliance with
CARB at Berth regulation, Chevron intends to assess feasibility of correctly tracking and reporting
emissions reductions within 3NM. Chevron will propose all revised data sheets and calculations to
CARB and seek alignment before claiming reductions within 3NM.

The proposed innovative concept must achieve emissions reductions that exceed any
reductions otherwise required by law, regulation, or legally binding mandate, and that
exceed any reductions that would otherwise occur in a conservative business-as-usual
scenario. For purposes of this section, “business as usual” means the set of conditions
reasonably expected to occur within the relevant area in the absence of the incentive
provided by the innovative concept provisions of this Control Measure, taking into
account all current laws and regulations, as well as current economic and technological
trends. The proposed innovative concept must achieve reductions that are real,
quantifiable, verifiable, and enforceable where: (A) “Real” means that reductions result
from a demonstrable action or set of actions, and are quantified using appropriate,
accurate, and conservative methodologies that account for all emissions within the
innovative concept; (B) “Quantifiable” means the ability to accurately measure and
calculate reductions relative to a project baseline in a reliable and replicable manner for
all emissions within the innovative concept; (C) “Verifiable” means that any emission
assertions are well documented and transparent such that it lends itself to an objective
review; and (D) “Enforceable” means the authority for CARB to hold a particular party or
parties liable and to take appropriate action if any of the provisions of this article are
violated.

The proposed concept for CARB compliance will achieve emission reductions that are real, quantifiable,
verifiable and enforceable. Details are provided in earlier sections of this application.

As noted above, there is no legal requirement to implement this IC project. In addition, this IC project is
excess of a “business as usual” case. Today, less than 2% of global tanker fleet is dual-fuel capable and
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there are no dual fuel Jones act tankers today. There is no maritime protocol or policy mandating the use
of dual-fueled vessels in California. The maritime industry has commenced transition to dual fuel
vessels, with container vessels and ferries/ cruise ships leading the way. Also, as with the other IC
projects included in this application, there are not sufficient economic incentives or a technological
impetus at this time to implement this IC concept in the absence of the CARB At-Berth Regulation.
Rather, execution of this IC project requires early and extensive capital investment in new technology
onboard, selective (incentivized) chartering strategies and assurance of mature dual fuel bunkering
infrastructure to enable adoption of the IC. Through this IC, Chevron intends to proactively identify
opportunities to charter dual-fuel vessels for use at RLW, which would reflect a deliberate, early-adoption
choice beyond the “business-as-usual” case, which would seek to rely on existing technology to secure
more efficient dual-fuel tonnage. Early adoption of this strategy, prior to implementation date of At-Berth
Regulation, will further reduce overall at berth emissions.

Also, it is important to highlight that as indicated in Section 9 of DNV’s Technology Assessment,
business as usual does not necessarily mean steady state or slight decline in emissions but in-fact leads
to an overall increase in ship emissions. In contrast, this IC would lead to substantially reduced
emissions as compared to baseline.

Early adoption of this strategy, prior to implementation date of CARB at-Berth regulation, will further
reduce overall at berth emissions.

Beyond business as usual: Based on best industry data, no dual fuel tankers have visited and
operated on 'dual fuel' mode in a port in California. There are no mandates from IMO or other regulators
on global adoption of dual fuel tankers. Hence, from a business-as-usual perspective, Chevron does not
expect any adoption of dual fuel tankers at least within the first compliance period from 2027 - 2032. For
this period, Chevron intends to present all emission reductions from this IC as beyond business-as-
usual. Chevron will continue to closely track and trend the market adoption of dual fuel vessels with 3¢
party sources like and will share updates with CARB prior to the 2" compliance period. Like
the approach for IC.10 and IC.11, Chevron will only claim emissions reductions for beyond business as
usual based on Industry baseline data.
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Project 14: 1C.14 - Shore Power or Stack Capture for Barges and Tug
Boats

1. Company name, address, and contact information
Chevron Products Company, a subsidiary of Chevron U.S.A. Inc.
P.O Box 1272
Richmond, CA 94802 — 0272

2. Description of proposal including an overview of the source and scope of emission
reductions, and a project site plan and location map.
Should shore power and/or stack capture and control be shown to be a safe and feasible option at the
RLW, subject to CARB approval as an IC project, Chevron intends to also use either or both of these
technologies on barges and tugboat that make calls at RLW (see location map in Appendix A14.1). As
noted in the DNV’s Technology Assessment, shore power is not expected to be available until 2034 at the
earliest, therefore this IC project is intended to be implemented should shore power be available at RLW
within the years 2027- 2032. Chevron would reduce barge and tugboat emissions by controlling engine
emissions as would occur on a tanker vessel. Instead of operating the barges and tug boats with no
emissions controls for the foreseeable future because there is no requirement to do so, subject to CARB
approval as an IC project to reduce emissions for purposes of the At-Berth Regulation, Chevron would
control these emissions as early as 2027. This IC project is in excess of the emissions reductions that will
be achieved as part of the Commercial Harbor Craft Regulation.

3. Estimate of the vessel emissions planned to be covered under the innovative concept
for each pollutant NOx, PM 2.5, and ROG by multiplying the emission factor for a
pollutant found in section 93130.5(d) of this Control Measure by the expected number of
vessel visits, average visit duration, and expected power used during an average visit;

Chevron estimates that the emissions reductions from controlling the barge and tug boat emissions will
be 22 metric tons per year (MTPY) for NOx, 0.2 MTPY for PM2.5, and 1.4 MTPY. GHG emissions will
not increase. See Appendix A14.3 for the best available NOx, PM2.5 and ROG emissions calculations
for this project. Emissions were calculated using RLW data from the “2021 Update to the Emissions
Inventory for Commercial Harbor Craft: Methodology and Results”s and anticipated reductions from
controlling these emissions.

The RLW has calls from a variety of vessels that are constantly evolving and Chevron cannot predict
exactly which vessels will be in operation when this regulation goes into effect in 2027, nor their exact
NOx, PM2.5 and ROG emissions. Table 2-1 shows the amount of NOx, PM2.5 and ROG emissions that
must be reduced with IC projects when using 2016 emissions as a representative year and the emission
factors from Section 93130.5(d)(1) and (d)(2). Table 2-2 shows how this project fits in among the
Innovative Concepts as a package to ensure emissions are reduced as required by Section 93130.17.

4. The proposed recordkeeping, reporting, monitoring, and testing procedures that the
applicant plans to use to demonstrate reductions;

Chevron will leverage annual barge and tug boat emissions calculations, as well the emissions control
rates for shore power and stack capture. Stack capture emissions control information will be obtained
from the vendor, while shore power emissions controls will assume 100% control in most cases. The
emissions will be reported to CARB on an annual basis as required by Section 93130.17(d)(1) of the At-
Berth Regulation. See Appendix A14.2 Data Management System (to be provided) for more details.

5. A Memorandum of Understanding or similar agreement between the applicant, any
funding partners (if more than one entity is providing funding), owners and operators of
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controlled equipment for the innovative concept that shows agreement regarding the
innovative concept’s scope and requirements for using the innovative concept in
compliance with this Control Measure. The Memorandum of Understanding or similar
agreement must be approved by the Executive Officer and must be in place prior to the
start date of the innovative concept compliance period;

Chevron will address compliance on vessels, included in scope of this Innovative Concept, through
Charter Party agreements with vessel owners at the time of vessel fixture.

Proposed length of time during which the IC project would be used

Subject to CARB approval, this IC project would be capable of implementation as early as 2027 should
shore power become available. Chevron proposes to implement this IC project through and including the
first compliance period (2027-2032), and to continue implementation through subsequent compliance
periods, subject to CARB approval of one or more extensions. Chevron understands that an IC project
may not be extended beyond any compliance period during which the project becomes legally required by
law or regulation.

A summary of all governmental approvals necessary to enable development of the
innovative concept;

We have not developed a detailed project scope at this stage, however, if permanent infrastructure is
required at Richmond Long Wharf that includes new pile-supported foundations or fender system, then
those piles would need to be permitted through the San Francisco Bay resource agencies.

Chevron will need CARB approval as an IC project under the At-Berth Regulation, and approvals
may also be required from the following agencies depending on the project details:

1) California State Lands Commission

2) San Francisco Bay Conservation and Development (BCDC)

3) US Army Corps of Engineers (Section 404/Section 10)

4) California Regional Water Quality Control Board (Section 401/WDRs)
5) California Department of Fish and Wildlife

6) National Marine Fisheries Service

7) City of Richmond (building permits)

A discussion regarding any environmental review requirements that may apply to the
proposed innovative concept, including identification of which agency would serve as
the lead agency for environmental review purposes; and

Depending upon the scope of new infrastructure required, for example, if piles must be driven into San
Francisco Bay to support equipment or new fenders, then CEQA is required. If CEQA is required it is
likely that the lead agency would be California State Lands Commission, similar to building tanker shore
power or a fender system for barge-based capture and control.

The proposed innovative concept must reduce NOx, PM 2.5, and ROG emissions
equivalent to or greater than the level that would have been achieved by the Control
Measure, while not increasing GHG. Emission reductions are verified each year through
annual reporting in section 93130.17(d) of this Control Measure.
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Controlling the barge and tug boat emissions is expected to lower NOx, PM2.5 and ROG emissions
without increasing GHG emissions. Chevron will collect all necessary data to verify emissions reductions
on a yearly basis as required by Section 93130.17(d). See Section 2, Table 2-2 for more details on how
this project helps shape the Innovative Concept compliance option within the At-Berth

Regulation. Collectively, as shown in Figures ES-2 to ES-9, the portfolio of ICs submitted by Chevron will
reduce NOx, PM2.5 and ROG to levels greater than achieved by the control measure.

The proposed innovative concept must achieve emissions reductions of NOx, PM 2.5,
and ROG that, as of the date the compliance period begins, are early or in excess of: (1)
any other state, federal or international rule, regulation, statute, or any other legal
requirement (including any requirement under a Memorandum of Understanding with a
government entity), that is in effect, has been approved, or has been noticed; or (2) of an
emission reduction strategy identified in an AB 617 Community Emissions Reduction
Program that has been approved by CARB’s Governing Board.

There is currently no statute, regulation or other legal requirement to control barge and tug boat
emissions as proposed in this IC project. While CARB is updating the emissions regulation that applies to
barges and tug boats (Proposed Amendments to Commercial Harbor Craft Regulation), this IC accounts
for the emissions reductions that would be achieved as part of the modified CARB regulation. This IC
project is in excess of the emissions reductions that will be achieved as part of the Commercial Harbor
Craft Regulation.

The proposed innovative concept must achieve reductions in and around the California
port or marine terminal at which the vessel visits take place for which the innovative
concept is used. The reductions must be at the same port or marine terminal, within
adjacent communities, or overwater within three nautical miles of the port or marine
terminal.

The barge and tug boat emissions will be controlled at the Richmond Long Wharf.

The proposed innovative concept must achieve emissions reductions that exceed any
reductions otherwise required by law, regulation, or legally binding mandate, and that
exceed any reductions that would otherwise occur in a conservative business-as-usual
scenario. For purposes of this section, “business as usual” means the set of conditions
reasonably expected to occur within the relevant area in the absence of the incentive
provided by the innovative concept provisions of this Control Measure, taking into
account all current laws and regulations, as well as current economic and technological
trends. The proposed innovative concept must achieve reductions that are real,
quantifiable, verifiable, and enforceable where: (A) “Real” means that reductions result
from a demonstrable action or set of actions, and are quantified using appropriate,
accurate, and conservative methodologies that account for all emissions within the
innovative concept; (B) “Quantifiable” means the ability to accurately measure and
calculate reductions relative to a project baseline in a reliable and replicable manner for
all emissions within the innovative concept; (C) “Verifiable” means that any emission
assertions are well documented and transparent such that it lends itself to an objective
review; and (D) “Enforceable” means the authority for CARB to hold a particular party or
parties liable and to take appropriate action if any of the provisions of this article are
violated.

As noted above, the project is not legally required. It also is not expected to occur under a “business as
usual” scenario. Under a business as usual scenario in light of current technological and economic trends
and incentives, it is likely that the that barge and tug boat emissions would not be controlled via shore
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power or stack capture and control. Accordingly, this IC project is being proposed specifically as a means
to achieve compliance with the At-Berth Regulation, and in fact reflects one of the specific examples
provided by CARB staff of a potential IC project under the Regulation.

The barge and tug boat reductions will be real, quantifiable, verifiable and enforceable: A) Real: Vendor
provided emissions control rates, and estimated barge and tug boat emissions will be the basis for
certifying that the emissions reductions are real. B) Quantifiable: Emissions rates will be based on vendor
emissions certifications for stack capture and 100% control for shore power. C) Verifiable: The
EPA/CARB certifications and estimated barge and tug boat emissions will be available for audit. D)
Enforceable: CARB will be able to pursue enforcement if the requisite emissions reductions are not
achieved to comply with the At-Berth Regulation and/or if there is a violation of other requirements (e.g.,
reporting/recordkeeping) under the Regulation.
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4. Recordkeeping, Reporting, Monitoring, and Testing
Procedures

Annual Report

Each IC will be reported to CARB annually in a report identical to the Appendix A#.2 Emissions Calculation
Spreadsheets provided in Appendix A of the IC Application. The Emissions Calculation Spreadsheets are the
same that Chevron will use to tabulate annual emissions, and annual emission reductions as a result of the
Innovative Concept.

Calculations and Annual Report Templates for each IC are shown in the Appendices as listed below.
e For Refinery ICs (non-CEQA) - Please see Appendices A1.2, A3.2, A6.2, A7.2
e For Shipping ICs (non-CEQA) - Please see Appendices A10.2, A11.2, A12.2, A13.2

Chevron proposes the Annual Report will be submitted with the following content, supported by the Appendix
A. Emissions Calculation Spreadsheet presented for each IC.

1. Format: One .xIs workbook per IC with tabs
i. ICs - All individual .xIs workbooks.
1. Baseline Actuals
2. IC Annual Actual: How the IC performed in the year.
ii. Ship Calls/Activity
1. Annual Shipping Emissions (using CARB EFs)
a) Vessel data
b) NOx, PM, ROG Emissions
c) Applied IC credits and sources.
iii. Net IC credit annual accounting
1. IC Credits generated (NOx, PM, ROG)
2. IC Credits carry over (banked, + prior year)
3. IC credits used (annually)
4. IC credits expired (> 2 years old)
5. IC Credits remaining
1) Pre-2027
2) Prior year
3) Current year

Chevron acknowledges and understands that records and reports required in 93103.17(a)(13) shall be
retained for a period of not less than five years and shall be submitted to the Executive Officer in the manner
specified in the approved innovative concept and upon request by the Executive Officer, either within 10
calendar days or by a later date approved the by Executive Officer on a case-by-case base.
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Appendix A — Innovative Concepts Supporting Documents

Appendix

A1
A2
A3
A4
A5
A6
A7
A8
A9
A10
A11
A12
A13

A14

IC Project
ID
IC.1

IC.2
IC.3
IC.4
IC.5
IC.6
IC.7
IC.8
IC.9
IC.10
IC.11
IC.12
IC.13

IC.14

IC Project Name

New Locomotive (Tier 4)

Boiler Replacement Project

Diesel Air Compressors Replacement Project
FCC Ammonia Optimization

Wharf ERD Upgrade

TKN Heater Optimization

North Yard Diesel Generators Project

Solar Electricity Project — General

Solar Electricity Project — Shore Power

Tier Il or above certification for Auxiliary Engines
Tier Il or above certification for Auxiliary Engines
Upgraded Combustion and Control Systems for Auxiliary Boilers

Dual-Fuel Tier lll Auxiliary Engines (AE’s) and Auxiliary Boilers
(AB’s)
Shore Power or Stack Capture for Barges and Tug Boats
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Appendix Al: IC.1 New Lower-Emitting Locomotive

A1.1 - Map

A1.2 — Data Management System

A1.3 — Emission Calculation Spreadsheet
A1.4 — Public Copy of Contract
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Appendix A1.1: Map -1C.1 New Lower Emitting Locomotive
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Appendix A1.2: IC.1 New Lower-Emitting Locomotive Data Management
System
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Appendix A1.3: IC.1 New Lower-Emitting Locomotive Emissions Calculation
Spreadsheet
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Appendix A1.3 Emissions Calculation Spreadsheet

Chevron Richmond, IC.1 Diesel Locomotive Replacement Calculations

Boiler Project CO2e Emission Reductions

LEAF. Note: Hours 4/9/22 to 3/1/2023,
Locomotive 2.397
+1 month Avg. use
Usage (hours) =
Emissions, EMD 12-645E Locomotive
NOx PM ROG CO2e CcO2 CH4 N20 Units
50,043,665 1.265.472 | 2.904.833 grams/yr
110,228 2.790 6,404 Ibs/yr
50.00 1257 2.90 1.404.43 1,399.72 0.06 0.01 mTon/yr
Emissions, LEAF Tier 4 Locomotive
NOx PM ROG CO2e CcO2 CH4 N20 Units
858.220 42911 407,655 grams/yr
1.890 95 899 Ibs/yr
0.36 0.04 041 936.29 933.14 0.04 0.01 mTon/yr
NOx PM ROG CO2e CcO2 CH4 N20 Units
Annual IC Emissions
Reduchons 49.14 1.22 2.50 468.14 466.57 0.02 0.004 mTon/yr
| 20-Year Life Total reduction | 98283 | 2445 | 4994 | 936285 | 933144 | 038 | 008 | mTon |

Appendix A1.3



Appendix Al.3 Emissions Calculation Spreadsheet (continued)
Chevron Richmond, IC. 1 Diesel Locomotive Replacement Calculations

Updated wiuse data 3-2023, GHG data 4-2023

Factors end
Tagine Toel
= NOx PM ROG (HC) =
Engine Horsepower | Comsumption Source In‘p.lt
(#BHP-r) | (gBHP-r) | (gBHP-Ar) ®BEP) Rate
Existing pre-1973 [EPA guidance 40 CFR 1033, Emission Factors for Locomotives, Output
EMD 12-645E 1740 034 101 1,200 57 ible 2-Switch Engines, pre-Tier 0 locomotives, (Nox, PM,
Pre-Tier 0 https /imepis epa. gow/Exe/ZyPDF. czi/P1005008. PDF?Dockey=P100500B PDF ROG)
LEAF Output
Curmmins QSX-15 0208 0015 0142 1.200 381 CARB certificate Executive arder U-R-002-0625, Cummins QSX-15 T4, converted /KW-br to /BHP-br by dividing by 1.342 (GHG)
Tier 4
| Emission Reduction Calculations 11 April ﬁ_ 1 Lu_'u
LEAF H —— LEAF Pre-Tier 0 LEAF Fuel LEAF Pre-Tier 0 LEAF Fuel
Locomotive 2397 Now £ m:?:nA‘;': ::'2023. Locomotive Fuel Usage 6.008 Usage 4,005 Locamotive 280 Fuel Usage | 16,022 Usage 10,681
Usage (bours) Usage (hours) (Gallons) (Gallons) Usage (hours) (Gallons) (Gallons)
Fissions. EMD 12-095F Locomotve TS5 Locomotne Tomssions, EMD 1300F Locomotve
NOx PM ROG CO2e C02 CH4 N20 Units NOx PM ROG C02e C02 CH4 N20 Units NOx PM ROG CO2e C02 CH4 N20
S0.043.685 TI65372 FamsT [ 35330 | ZRADENT X 137530
110,228 2.790 6404 Tosht | IR Y1 1 Tbsht 12878 326 748
50.00 127 290 1404.43 1390.72 0.06 0.01 mTon'yr 2.19 0.06 0.13 61.53 61.32 0.0025 | 0.0005 | mTon T 5.84 0.15 0.34 164.07 163.52 0.0066 | 0.0013
180 omotive omotive omotive
NOx PM ROG CO2e C02 CH4 N20 Units NOx PM ROG CO2e C02 CH4 N20 Units NOx PM ROG CO2e C02 CH4 N20
L0 IO 7853 sy | E 1788 | Zamshr | T0262 | 500 | 3188
1.800 946 898.7 Toshr A , 83 1 394 7/ Toshyr 21 11.1 105.0
0.86 0.04 041 036.29 933.14 0.04 0.01 mTon'yr J 004 0.00 0.02 4/02 40.88 0.0017 | 0. mTon T 0.10 0.01 0.05 10938 100.02 0.0044 | 0.0009
NOx | PM | ROG | CO2e | C02 CH4 N20 i i
[Anoual Redaction | ;'ﬁ | R T = T 2 S | 5 3 X
20-Year Life Total
redndion 98283 2445 4904 9,362.85 933144 038 008

Notes:
Commercial Transportation Manager - Richmond Refinery respansible for all rail transport and manages the locomotive usage hours - meter read outs

IC.1 Locomotive - Inputs and Calculation Methodology for NOx, PM, and ROG

Emissions = EF X Engine Horsepower X LEAF Locomotive Usage
grams g/BHP-hr BHP hr

Emissions = mass emissions for NOx, PM, or ROG (metric tons)
EF = Emission Factor for NOx, PM, or ROG (g/BHP-hr)

Engine Horsepower = BHP

Leaf Locomotive Usage = hours

Ic.1 Locomotive - Inputs and Calculation Methodology for GHG Emissions (CO2, CH4, N20)

EE
kg CO2/mmBtu

HHV X
mmBtu/gallon

1X10—3 X Fuel
mTon/kg gallons

GHG X

mTon
GHG = mass emissions for CO2, CH4, or N20 (metric tons)
Fuel = Volume of the fuel combusted (gallons)
HHV = Default high heat value of the fuel from 40 CFR Appendix Table C-1 to Subpart C of Part 98

to Subpart C of Part 98 (kg/mmBtu)

EF = Fuel-specific default emission factor (for CO2, CH4, of N20), from 40 CFR Appendix Table C-1/C-2

Appendix A1.3

Source 40 CFR Part 98 Subpart Chetps //www.ecif gov/aurrent/ti chapter-L's
CO, =1x10" * Fuel * HHV * EF

cor

1)

24 appicable)

CH,4 or N;O=1x1073 (Eq. C-8)

= Fuel * HHV = EF

Fabde €2 10 Subpart € of Part 5% Defashl Ch, s Nyo Lustssbos Facton for Vatous Types of Ferk

e e L) e e )
t

I
l
!
b
e
i
|




1 1 July 2022 1 Angost 2022 1
LEAF Pre-Tier 0 LEAF Fuel LEAF Pre-Tier 0 LEAF Fuel LEAF Pre-Tier 0 LEAF Fuel LEAF
Locomotive 205 | FuelUsage | 11730 Usage 7.820 Locomative B | FuelUsaze | 4177 Usage 2,785 Locomotive 279 | FoslUsaze | 15964 Usage 10643 Locomotive 208
Usage (hours) (Gallons) (Gallons) Usage (hours) (Gallons) (Gallons) Usage (hours) Usage (hours)
Tomissions, EMD 13-095F Locomotive “Fmissions. EMD 13-045F Locomotve

Units NOx PM ROG CO2e co2 CH: | N20 | Unms NOx PM ROG 02 co2 CHd_ | _N20 | Umis NOx M CH: | N20 | Umiss NOx PM
ZamshT | S080300 | 18340 | 338480 Bamsyr | 130430 | 38 | 8RB ZamshT | 585,500 JEyR vl EREIAL TamsyT | AS5.00 | T2 |

Thsht 0428 239 548 TosiyT 3357 55 195 [ Tosie 12832 325 735 ToshT 9566 222

‘mTonyr 328 011 025 12013 119.12 00039 | 0.0010 | mTomyr 152 0.0¢ 0.09 32.78 0.6 0.0017 | 0.0003 | mTonyr 582 015 034 163.40 16202 | 00066 | 0.0013 | miTonyr 333 011

Fomssions, LEAT Teer 4 Locomotve Tossions, LEAF Tier 3 Locomotve Fimissions, LEAT Tier 4 Locomotve

Units NOx M ROG__| Co% | CO2 | Cid | W20 | Ums NOx PM ROG__|_cCO2e c02 CHi | N20 | Umis NOx M ROG CO2e co2 CH: | _N20 | Ums NOx PM
Tmmshr]  T®e | 36w | 3%es pamhr] W10 | 1307 | 13316 | Famsnr| WO | 3%s | 37as FamshT|  TAARL | 37|

Tosyt 162 81 769 o’ 38 29 274 Tos 20 110 1056 T 16¢ 32
“mTonyt 007 T00 or—w—m—mwmﬁrw—m T ToT pigs] i) T001T | WE&%T‘W—W_WWWW%y 007 70|

PM
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|
i
B
|
i
B

Pre-Tier 0 LEAF Fuel LEAF Pre-Tier 0 LEAF Fuel LEAF Pre-Tier 0 LEAF Fuel LEAF Pre-Tier 0 LEAF Fuel
Fuel Usage | 11902 Usage 7934 Locamotive 254 Fuel Usage | 14.534 Usage 9.689 Locomotive 265 Fuel Usage | 15163 Usage 10,100 Locomotive 199 Fuel Usage | 11,387 Usage 7591
(Gallons) (Gallons) Usage (hours) (Gallons) (Gallons) Usage (hours) (Gallons) (Gallons) Usage (hours) (Gallons) (Gallons)
" Foissions, EMD 12-005F Locomodve Tomissions. EMD 12-075F Locomotve Tmissions. EMD 12005 Locomotive. Tissions, EMD 13000F Locomotve
ROG CO2e C02 CH4 N20 Units NOx PM ROG CO2e C02 CH$ N2O Units NOx PM ROG CO2e C02 CH4 N2O Units NOx PM ROG CO2e C02 CH4
[ 330006 Tamsyt | oS | 18113 | 307888 TamshT | So3aW | 13900 | ILIE0 Pamshr | 3.155.100 T0S.073 | 33LI8
556 ] Tosht 11.682 206 679 |_Dbshyr 12,188 308 708 |_Tbsiyr 9,152 232 532
0.25 121 88 121.47 0.0040 | 0.0010 | mToniyr 5.30 0.13 031 14884 148.34 00060 | 0.0012 | mTonfyr 553 0.14 032 155.28 134.76 0.0063 | 0.0013 | mToafT 4.15 0.11 0.24 116.61 11622 0.0047
“Tussions, LEAT Tier 4 Locomoave Finissions, LEAT Tier 3 Locomoave Fissions, TEAY Tier 4 Locomotve Tmtsions, LEAT Teer 1 Locomomve
ROG CO2e C02 CH4 N20 Units NOx PM ROG CO2e C02 CH4 N2O Units NOx PM ROG CO2e C02 CH4 N2O Units NOx PM ROG CO2e C02 CH4
[ B3R Zramoyr | 3% 0 amsyr] WL 3w | Hon | FamsyT 158 I%3 | 33588
78.0 TbshT 200 10.0 5.2 Tbs'yr 209 10.5 904 Ibs/ 157 79 746
X 3135 TWIT | 00053 | 0007 |mlonye] O 700 T | W5 | 58 | 000 | O0WE | mloayw] 0 700 005 | 10332 WWWTF&%_W7 7.0 005 7103 LLE [O00T |
ROG i
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I Jamuary 203 I February 2023 ]
LEAF Pre-Tier 0 LEAF Fuel LEAF Pre-Tier 0 LEAF Fuel
Locomotive 80 Fuel Usage 5.003 Usage 3305 Locomotive 240 Fuel Usage | 13,733 Usage 9155
Usage (hours) (Gallons) (Gallons)
Titssions. EMD 13-005E Locomotve
N20 Units NOx PM ROG CO2e C02 CH4 N20
Erotid IR R 0503 | 107368
Toshyt 4.003 104 238 79
0.0009 | mTonyr 1.86 0.05 0.11 32.15 51.98 0.0021 | 0.0004 | mTonfyr 5.01 0.13 0.29 140.63 140.16 0.0057 | 0.0011 | mToahT
N20
o008 |
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Appendix A1.4: IC.1 New Lower-Emitting Locomotive Contract — Public Copy

AMENDMENT NO. 1
TO MASTER PRODUCTS AND SERVICES CONTRACT I

This Amendment No. 1 (“Amendment”) effective as of 01 February 2022 (the “Amendment Effective
Date”) is made by and between CHEVRON USA, INC.. a Pensylvannia corperation. ("Company™ or
“Chevren™), and RATLSERVE, INC., a Delaware Corporation (“Supplier™) (each a “Party” and
collectively the “Parties™).

RECTTALS

.y 0909090900000 0|
|

0 |
]

a. Supplier agrees to replace one (1) comventional locomotive with one (1) Single Railserve
LEAF™ (love emission and fuel) locomotive RSSX 1003 at Company’s facility located in
Richmond. California;

b. Extend the Term of the Contract for a new five (3) -year term starting on the Amendment
Effective Date.

. 00900000 oo o o@o@o@o@o@o@O@O@O@0O@O@O@O0O0O0O0O0O@O@Oo]
. 000000
|

|

H I
Parties agree to amend the Contract Term by extending it through 31 January 2027 representing a
new 3-year term from the date the new LEAF™ locomotive RSSX 1003 is put in service (“In-
Service Date”) at Richmond facility (tentatively scheduled for 01 Febmary 2022 or before).

|
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Appendix A2: IC.2 - Boiler Replacement Project

A2.1 - Map
A2.2 - Data Management System (TBD)
A2.3 — Emissions Calculation Spreadsheet
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Appendix A2.1: Map - IC.2 Boiler Replacement Project

Facility Boundary

John-Te-Knox '
~OX-Fwy(Toll-raaqd )
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Appendix A2.2: IC.2 Boiler Replacement Project Data
Management System (To Be Provided Later)
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Appendix A2.3: IC.2 Boiler Replacement Project Emissions Calculation
Spreadsheet
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Appendix A2.3 Emissions Calculation Spreadsheet
Chevron Richmond, IC.2 Boiler Replacement Calculations

Faisting Boilers Fmimmior

[CO2e BAAGMD 12-15 Frrem oma In. eiory
mlonfr [RY2022 V101 Fuel gas dum werkbook ‘Critera
GHG Seerenery’ ]

[New Bolers P jected Fsimices

mTaskyr [CVX Persmitting teass Bo ler project caloodhs ioma.

Noten
IC.2 Boiler - and Calculation for NOx
o z 2 MWy
NOx = Flow Rate X NOx Concentration X 73
37948 g5 —ar
To/he dacffhr ppm Eif
Exhoust Volumetric FlowRate =  Fd X  HHV X FuelGasFlowrate X oo
dcf/hr dscf/MMBty Beu/scf MMdscf/hr
NOx Emissions mass emissions for NOx (pounds)
NOx Concentration ppm of NOx from CEMS
MWy,, 46.011b/Ib-mol constant
379.48—=L_ conversion factor for ideal gases (scf/lb-mol) at 60 F and 1 atm
Exhaust Volumetric Flow Rate dsci/hr
Fd Emission factor (dscf/MMbtu) from EPA Method 19
HHV  Btu/scf from fuel characteristics
Fuel Gas Flowrate  MMdscf/hr from CEMS
%02 percent 02 from CEMS
IC.2 Boiler -1 and Calculation M. for ROG
ROG Emissi = Fuel Gas X HHV X Annual Exhaust Volumstric Flow Rate
Ia/hr MMdscf/hr Beu/cf Ib/MMBtu

Annual Exhaust Volumetric Flow Rate  rate in Ib/MMBTU from source test

C.2 Boiler nt- and Calculation for GHG
Annual Fusl Flow S
GHG == X GHG RFGy g
GHG Emissic gas drum for COZ2, CH4, N20

Annual Fuel Flow r;t!inwulwﬁwmm
Boiler Fuel Sum  rate in Ib/MMBTU for all Boilers
GHG EmissionsRFGy _ gy in MT/yr per AB32 certification report; RFG V-701 minus Cogen per RY 2022 GHG Emissions

Lt o Pl g
1 Boiler oz WA T T

1 Biker NOX WAILE M

3 Hioiler oz WAL T KT

3 Boiter Nox WAL E PN
Hetker oz WAl T pCT
Heser Nox WAl K IPM

S Boiter oz WAIS T FCT

3 edter NOX WASE M

7 Boiter oz WAt KT

7 Boiler NOX WAITE M
Pad Gus Howsste

1 Beier WD MMSOD
3 oiter WHIRD  MMSOD
Beser WD MMSOD
4 Boiler WHISD  MMSOD
7 loiler WD MMSOD

Appendix A2.3
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CARB At-Berth Regulation: Innovative Concept Application
Chevron Products Company, Revised September 28, 2023

Appendix A3: IC.3 - Diesel Air Compressors Replacement

A3.1 — Map

A3.2 - Data Management System

A3.3 — Emission Calculation Spreadsheet
A3.4 — Useful Life
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Appendix A3.1: Map - IC.3 Diesel Air Compressor Replacement
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Appendix A3.2: -IC.3 Diesel Air Compressor Replacement Data Management
System

To establish the baseline emissions from the diesel air compressors prior to electrification, Chevron used
weekly runtime reports from United Rentals (portable generator owner) which report weekly engine run-time
hours. EPA AP-42 NOX, PM, ROG emission factors are used for the diesel compressor engines and EPA
40CFR Part 98 Subpart C emission factors for COze. Source test data provides the PM emission factor as
inputs for the baseline calculations.

Following removal of the diesel air compressors due to installation of electrical compressors throughout the
Refinery, there will no longer be diesel air compressors on site, and United Rentals will not show the
compressors on its rental log to Chevon. Consequently, Chevron proposes to provide a post-project report
documenting the electrical supply has been commissioned and generators are removed as data validation for
the project.
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Appendix A3.3: IC.3 - Diesel Air Compressors Replacement Emissions Calculation Workbook
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Appendix A3.3 Emissions Calculation Spreadsheet
Chevron Richmond, IC.3 Diesel Air Compressor Calculations

Legend

ut

Inp
Output (NOx, PM,, ROG)

Output (GHG)

Rental Compressors EngineTier | EngineHorsepower | Hours/yr NOx PM ROG CO2e co2 CH4 N20 | Fuel Usage |[Fuel Consumption Ra
mTon/yr | mTon/yr | mTonfyr | mTon/yr | mTon/yr | mTonfyr | mTon/yr gallyr galhr
XAS1800 COMP 4F 4F 525 666 10104 [1] 87 756 0 % 0001 8569.2 12.87
XAS1800 COMP 4F 4F 525 171 0027 0001 0013 22 532 22 456 0001 0 000 2200.2 12.87
XAS1800 COMP 4F 4F 525 171 0027 0001 0013 22 532 22456 0 001 0 000 2200.2 12.87
XAS1800 COMP 3 3 525 627 0938 0049 0329 102094 | 101 751 0004 0001 9969.3 15.9
XAS1800 COMP 41 4l 525 84 0013 0001 0 006 11 068 11 031 0000 0000 1080.8 12.87
XAS1800 COMP 3 3 525 84 0126 0007 0044 13 678 13 632 0001 0 000 1335.6 15.9
XAS1800 COMP 41 41 525 738 0116 0006 0054 97243 96 917 0004 0001 9495.6 12.87
XAS1800 COMP 3 3 525 8760 13 107 0690 4599 11426385]11421599) 0058 0012 139284 15.9
XAS1800 COMP 3 3 525 8760 13 107 0 690 4599 11.426385]11.421599] 0058 0012 139284 15.9
Total IC Emissions Reductions (mTon/yr 27.56 145 9.71 3,209.67 | 3,198.90 | 0.3 0.03
Note: Once Diesel are d from site and replaced with electric motors, there are no longer emissions and thus no tracking
Notes
Inputs of Engine Horsepower and Hours/Year are reported by United Rentals

IC.3 Diesel Air Compressors - Inputs and Calculation Methodology for NOx, PM, and ROG

Mass Emissions = Emissions Standard X Engine Horsepower X Engine Run Time/106

m7Ton g/(HP*hr) HP hr g/mTon

Mass Emissions = mass emissions for NOx, PM, and ROG (mTon)

Emissions Standard = in g/(HP*hr) for NOx, PM, and ROG from EPA nonroad diesel engine emission
standards

Engine Horsepower = in horsepower (HP)

Engine Run Time = in hours (assuming 3 hours/day)

106 = conversion factor from grams to pounds

IC.3 Diesel Air Compressors - Inputs and Calculation Methodology for GHG Emissions (CO2,
CH4, N20)

GHG = 1X10—3 X Fuel X HHV X EF
mTon mTon/kg gallons mmBtu/gallon kg CO2/mmBtu

GHG = mass emissions for CO2, CH4, or N20 (metric tons)

Fuel = Volume of the fuel combusted (gallons)

HHV = Default high heat value of the fuel from 40 CFR Part 98 Subpart C Appendix Table C-1

EF = Fuel-specific default emission factor (for CO2, CH4, of N20), from 40 CFR Part 98 Subpart C
Appendix Table C-1/C-2 (kg/mmBtu)
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EPA Emissions Standard Source: 40 CFR Part 98 Subpart Chttps://www ecfr gov/cumrent/title-40/chapter-I'subchapter-C/part-98/subpart-C

EF in g/KW-hr, results converted g/KW-hr to g/BHP-hr by dividing by 1.341

CO, =1x107 * Fuel *HHV *EF (Eg. C-1)
~ United States md?ﬂwﬂﬂ”m U:'W"""ﬁ"'*‘“ “-. o aspicatie]
SEPALE= s :

(Eq. C-8)
type ot s
oy recs volsme per year)
u from 1éble &
for Vntbous
Tt oo
|Conl ek ek (AH et types w Tobde €1) 11 10% 18- 16%
or—r 1o 1e® 1o 1e%
Pt Prosbotn AT foel ryes on Toble C1) 30 10% 65« 10
Yt o o~ 10" en - 1on
e —— 33~ 10* a3 16%
jr—— | EFEYTS e
Coke Ovm o 45 - 10™ 15 1%
o~ 3 i
Wood st wood sewdhashs 724 106% 38« 10*
Bvcumaes Foeh Jwverss (AR b ypes 0 Tobie C-11 1310~ 63 16~
Do P gl (AR bod rypes m Tobde C-1) e e
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Appendix A3.4: Useful Life

How Long Do Air Compressors Last?

When it comes to industrial air compressors, the lifespan can vary greath
depending on the type and use of the compressor. Generally speaking,
the average air compressor can last anywhere from five to twenty years

with proper maintenance. Factors such as compressed air temperature,

humidity, and usage affect how long an industrial air compressor lasts.
With good care and regular maintenance, an air compressor system can

provide reliable service for many years to come.

Average Lifespan of Different Types of Air Compressors
* Centrifugal Air Compressors: 250,000+ hours (28+ years)

» Rotary Screw Air Compressors: 100,000+ hours (10+ years)
* Qil-Free Rotary Screw Compressors: 70,000 hours (8 years)
» Reciprocating Air Compressors: 50,000 hours (6 years)

Source: https://nigen.com/how-long-does-an-air-compressor-last/#:~text=Generally%20speaking%
2C%20the%20average%20air.an%20industrial%20air%20compressor20lasts.
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CARB At-Berth Regulation: Innovative Concepts Application
Chevron Products Company, September 28, 2023

Appendix A4: IC.4 - FCC Ammonia Optimization

A4.1 — Map
A4.2 - Data Management System (TBD)
A4.3 — Emission Calculation Spreadsheet
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Appendix A4.1: Map -1C.4 — FCC Ammonia
Optimization
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Appendix A4.2: IC.4 — FCC Ammonia Optimization
Data Management System (To be Provided Later)
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Appendix A4.3: IC.4 - FCC Ammonia Optimization Emissions Calculation Spreadsheet

- Chevron operates a Fluidized Catalytic Cracker (FCC) to produce gasoline from long chain hydrocarbons. The process uses a fluidized catalyst, and the process of
regenerating the catalyst results in some PM2.5 emissions from the FCC stack. Chevron conducted a series of FCC PM2.5 stack tests to evaluate the optimum ammonia slip
conditions for controlling filterable PM2.5 emissions while controlling condensable PM2.5. Too little ammonia increases filterable PM2.5, while too much ammonia
increases condensable PM2.5. By operating within the optimal ammonia slip range, significant reductions of total PM2.5 emissions are achievable.

L TN
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4 £

[ 4]

42850

®  NH3Injection
NH3 Slip
Total PM
= = = Easeline Emissions
= = = Optimized Emissions
----- Linear [MH3 Injection)
=« Linear (NH3 slip)

Linear (Total Pai)
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o i |
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42000 42950

120 E
5
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=
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= &0
] L
40
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[ ]
B 1 - .
' ®
..J i o e,
20 E® B e
L i X -
- L -1 N
T 8 o 3 -
™ [ ]
® ip 3
42400 42450 42500 42550 42600 42650 42700 42750
Time
PM2.5 Emissions Reduction
Ibs/hr Metric Tons per Year|Note on Ammonia Slip
Current Emissions| 75 298 at varying ammonia slips
Innovative Concepts Emissions Proposal 49 195 with ammonia optimization
Net Reduction| 26 103

- Actual annual emissions reductions could be lower, but the calculations above show how high they can be in a given year.

Note: No net change in NOx, ROG or GHGs will occur.
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Appendix A5: IC.5 - Wharf ERD replacement

A5.1 — Map
A5.2 - Data Management System (TBD)
A5.3 — Emission Calculation Spreadsheet
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Appendix A5.1: Map — IC.5 Wharf ERD Replacement
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Appendix A5.2: IC.5 Wharf ERD Replacement Data
Management System (To Be Provided Later)
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Appendix A5.3: IC. 5 - Wharf Emissions Reduction Device (ERD)
Replacement Emissions Calculation Spreadsheet
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Appendix AS5.3 Emissions Calculation Spreadsheet
Chevron Richmond, IC.5 Wharf ERD Replacement Calculations

Emissions Factors
Units Source
o , Source Test, 2/3/2021,
NOx 117 1b/1000 bbls loaded NST# 6324
AP 42, Ch. 1.4, Natural Gas
PM2S 0.00559 Tb/MMBtu fired (Combustion, Table 1.4-2,
Ci PM
ROG 0 Will assume zero
NOx PM25 ROG CO2e
[Project (mTon/yr ) (mTon/yr )' (mTon/yr ) (mTon/yr )’
[Wharf ERD Replacement 11.8 0.83 0 13620.49

1. The PM2.5 emission factor is from AP-42 for total and Since it is

lemission factor which is in SCF is converted to be based on BTU as this is more relevant by dividing

it is assumed that all
the natural gas standay

is less than 1 micrometer and PM10 is equal to PM2.5. The AP-42
d heating value of 1020 BtwSCF.

2. GHG emissions reduction calculations represent the elimination of combustion emissions (only). tH

|desizned to capture these compounds.

ey assume zero % capty e efficiency for CH or N.O as vapor recovery control devices are not

Note: These calculations show emissions that wonld be elimx
results in a net reduction of GHG emissions

by replacing the Wh|

rf ERD with a non|

mbaustion abatement system, the elimination of combustion

Total Firing Duty = in MMBtu

PM Emissions = mass emissions for PM (mTon/yr)
EF ., = emission factor for PM from AP-42 factor (Ib/MMBtu fired)

Legend
Input
Output NOx, PLE ROG)
Output (GHG)
IC.5 Wharf ERD - Inputs and Calculation Methodology for NOx
Pl _ e Blrrels Loaded 1
 Bissions = * x 1000 2000 + 1.10231
MO e Iikits e
NOx Emissions = mass emissions for NOx (mTon/yr)
EF y,, = emission factor for NOx from source test (Ib/1000 hbls loaded)
Barrels Loaded = barrels loaded and controlled by ERD (bbls)
IC.5 Wharf ERD - Inputs and Calculation Methodology for PM
PM Emissi = EFPM Total Firing Dut :
missions = « Total Firing Duty X —ooo——rmrs
mIONYT e MMBtu e
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Appendix A6: IC.6 - TKN Heater Optimization

A6.1 — Map
A6.2 — Data Management System
A6.3 — Emission Calculation Spreadsheet
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Appendix A6.1: Map — IC6. TKN Heater
Optimization
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Appendix A6.1: IC.6 - TKN Heater Optimization
Data Management System

As the TKN is an existing plant within the Richmond Refinery, existing instrumentation is available to monitor
real-time operations through Chevron’s SCADA system. In addition, the TKN plant furnaces have Continuous
Emissions Monitoring Systems (CEMS) that monitor real-time NOx and Oz emissions from the plant to establish
the baseline as well as the post-project emission rates.

Chevron will use the Fuel Gas Flow Rate process data, and Exhaust Volumetric Flow Rate combined with the
CEMS NOx, 02 and source test PM and ROG data to calculate emissions for both the baseline and post-project
conditions. Instrumentation tags are provided below in the CEMS Pi Tags section of Figure A6.2 below.

To periodically validate the CEMS emissions instrumentation, Chevron conducts a Relative Accuracy Test Audit
(RATA), and Cylinder Gas Audit, and conducts source testing for PM and ROG per existing BAAQMD permits.
Finally, the Bay Area Air Quality Management District annually audits the emissions inventory (El) per Rule 12-
15 for the TKN.

Figure A6.2 — Data Sources, Management and Validation for IC.6
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Appendix A6.3: IC.6 - TKN Heater Optimization Emissions Calculation
Spreadsheet

E Bav AREA AIR QUALITY ANNUAL PERMIT RENEWAL
R CA LY Dk INVOICE

375 Beale Street, Suite 800

San Francises, CA 94105 Invoice for Renewal Term 121/2021 to 12172022

(415) TT1-6000 Fage 15 of 34
www_baagmd gov

BAAGMD regulations are avalable al www baagmd gov or by caling (415) T49-4500

Reported Source Emissions

For Renewal Peried 12/1/2021 to 12/1/2022

Annual Average |bs/day
Source Facility Source Description PM org NOx 502 ]
54161 F-510 TKEM Feed Furnace/Low NOx Burmers 7.56 5.48 12658 2.88 0.590
54162 F-520 TEN Furnace/Low-NOx Burners 71.15 5.18 119.73 27 0.85
34163 F-530 TEN Feed Furnace/Low NOx Burners 7.5 5.48 127.12 18R 0.90
Sd1od F-630 1SOCRACKER FEED FURMACE
4, : ; .
ISOMAX wUltra Low NOX Burners s el A5 s pae
54165 Fo20 ISOCRACKER FEED FURNACE
ISOMAX w/Ultra Low NOX Burners xE2 st el LA ot
54166 F-610 ISOCRACKER FEED FURMNACE
ISOMAX w/Ultra Low NOX Burners 5.18 3.75 24.08 1.96 0.43
54168 F-730 ISOCRACKER SPLITTER FEED
FURMNACE ISOMAX w/Ultra Low NOX 22.44 16.22 75.89 8.49 6.66
Burners
54169 F-731 ISOCRACKER REBOILER 150MAX
30.14 2075 116.71 11.40 2.21

wifUltra Low NOX Burners

Note: The net reduction in fuel consumption means a net reduction in GHGs.
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Appendix A6.3 Emissions Calculation Spreadsheet
Chevron Richmond, IC.6 TKN Heater Optimization

RN Uit heters.
[Che monine F-520 and -
430 s fursher. Prs—— “Azdxnm
2 20 g akemt 7eckas fom i cxvmmons fom the furmaces.
pomim s | i | wtte = Ente
=510 - v
0 beadd L4d zie »2 workhook  Critena GHO Semwany’ wb.
o Laasa s s X
P oo r | 3o as s 9% [tk Cotea GO Semmry b weh 108 i of
00 | cxhace e feel gas Sow ity éata (flow bbls lomded) sse 12-15 PRISO
M e = m
%, v
Fﬁm i . 3 s 2em
£08 ¥o etk Crca GHO Semmary wb.
(=TT
530 ¥4 Fe20 1 v
o 170 rviwoon | me 2 » 17 @ etk Cotein GHO Sammemry s e 30% e of
|t kg S

2 mpreadubocts below ar waben ted © BAAGMD

A s ¢ ) 3 ' 3 H 1 ) 3 M N a v w
CHEVRON CONFIDENTIAL DUSINESS SNFORMATION Legesd
il
Refiery buet Gun Comtuttion bmivviomn Cutput (Nox, PAM. ROG' Dats
Fuel 1
Ouput (GHG) “':' Nox ™~ voc
Source Home: £50 CEMS | Source Test | Source Trat |Netes/Source
Source Descr flocation:  TKM Faad furnsce lsomas Annias| Exhaust Volumesric fiow ( | memar| _cems e (/MMOTY
BAAOND Sowrce & Anousl Fuel Fiow (5o 13220035) Amwal (16}
Source fype Annas! Fuet Fiow Sum Ingiv Souces =10 Anvn (teny)
Faatement: Arrwaal Fuet Fiom (GHG Srum Meter) 350 At (NT/v)
= . ~eaD) EEPTEquson s . G o]
[P Cacudmed  Caiorman cems ces cones Tt ® Sodsdue | Sowons T Sowcel
Category: el Oats Caleulated
.
Tirrse Peviod o WY | Olw/wh  NOXw/swb bos? -~ vox
Towrate
Houry « cospmman v | wewsriv| oo (v geow v vl gl mero - mmo v mmo
Tiien 21000000 | B85 1390 EESs 7830 Gos 1536 o1 o
152022010000 8,865 1190 958 7753 042
Ci-}en-22 020G00 8,865 1190 236 77.44 049

Ib/hr dscf/hr ppm EE %

Exhaust Volumestric Flow Rate = Fd X HHV X FuelGasFlowrate X ="
dscf/hr dscf/MMBtu Btu/scf Mmdscf/hr

NOx Emissions mass emissions for NOx (Ib/hr)
NOx Concentration ppm of NOx from CEMS
MWy, 46.01Ib/Ib-mol constant

37948;2L.  conversion factor for ideal gases (scf/lb-mol) at 60 F and 1 atm

Exhaust Volumetric Flow Rate dscf/hr

Fd ission factor from EPA Method 19
HHV  Btu/scf from fuel characteristics

Fuel Gas Flowrate MMdscf/hr from CEMS

%02 percent O2 from CEMS

Mass Emissions = Fuel Gas Flowrate X HHV X Annual Exhaust Volumetric Flow Rate
Ib/hr MMdscf/hr Btu/dscf Ib/MMBtu

Mass Emissions Ib/hr for PM or ROG

Fuel Gas Flowrate MMdscf/hr from CEMS

HHV  Btu/scf from fuel characteristics

‘Annual Exhaust Volumetric Flow Rate  rate in ib/MMBTU from source test
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Appendix A7: IC.7 - North Ranch Diesel Engine
Replacement

A7.1 — Map

A7.2 - Data Management System

A7.3 — Emission Calculation Spreadsheet
A7.4 — Useful Life Data
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Appendix A7.1: Map - IC.7 - North Ranch Diesel Engine
Replacement
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CARB At-Berth Regulation: Innovative Concepts Application
Chevron Products Company, September 28, 2023

Appendix A7.2: IC.7 - North Ranch Diesel Engine Replacement
Data Management System

To establish the baseline emissions from the diesel generators prior to electrification, Chevron used
weekly runtime reports from United Rentals (portable generator owner) with engine run-time hours.
CARB Executive Order certificates for the diesel generator engines provided the NOx and ROG
emission factors, and a source test provided the PM emission factor as inputs for the baseline
calculations.

Following removal of the diesel generators due to construction of electrical service at the North
Ranch area, there will no longer be generators on site, and United Rentals will not show the
generators on its rental log to Chevon. Consequently, Chevron proposes to provide a post-project
report documenting the electrical supply has been commissioned and generators are removed as
data validation for the project. Project will be installing new SEL relays to demonstrate ongoing
usage of the electrical services to the North Ranch area. The relays include functionality to show
both voltage and current. We will run ammeter signal from this to INDX to trend usage.

Appendix A7.2 - Rich d Refinery - 1.C.7 North Yard Electrification

Data Management System
Diesel Generators Emission Factors ‘ Validation

i
g 8 United Rentals Invoices / Reporting Post-Startup Report

Inputs: Inputs:

United Rentals weekly report Qs87-69 Els:'

Cummins QSB7-G9 (BHP 314), T4F NOx = 0.19 g/kW-hr

Cummins/QSBS-G11 (BHP 169), T4F PM = source test 0.006 g/kW-hr

ROG =0.04 g/kWe-nw

Run time hours per each engine from

United Rentals (weekly) QSB5-611 EFs:
NOx = 0.21 g/kW-hwr

PM = source test 0.014 g/kW-hr
ROG = 0.01 g/sW-hr

Utilization Data

Validation Process:
Same as |C.3 - once generators
provided by refinery distribution

power. Voltsge and current will
be avsilsble.

Calculations and Annual Report Template for IC.1 are shown in Appendix A7.3

Data Retention: 5 years, minimum.
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Appendix A7.3: IC.7 - North Ranch Diesel Engine Replacement
Emissions Calculation Spreadsheet
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Appendix A7.3 Emissions Calculation Spreadsheet
Chevron Richmond, IC.7 North Ranch Diesel Engine Replacement

Legend
Emissions Factors Input
Engine NOx FM ROG (BC) nnnqmm Output (NOx, PM, ROG)
(g/BHP-hr) | (g/BHP-hr) | (g/BHP-br) @HP)
Cummins/QSB7-G8 (54430) 1.42E-01 4.47E-03 2 98E-02 314 4F 'Output (GHG)
C-n-iugSBQ.SGH (S4431) 1.57E-01 1.04E-02 7.46E-03 169 4F
Tgine Assusl
‘Emiszsions Sources Operating NOx PM2S ROG (ealy) CO2e co2 CH4 N0 Usits Data Source
[ CommmuQser O (e00) | 315 | 6i00 | 030 001 006 | owmes | 9w 96701 [ 0007 | =T 12-15 Emissions RY2021, i “workbook-
i 169 53340 0.14 0.009 0.01 33604 344.14 34208 0.0139 0.0028 | xTonlyr 12-15 Emissioms RY2021, KC s workbook.
— 1
Total IC Emiszions Reductions L2 0018 007 131440 1.309.99 005 0.01 | mTeniyr
NmP.BAAQMDpMNO:ndlDGmm&wmmNHHC NOx factor that assumes 95% NOx.
issions that would be slimimawd for installing alf ciricity in this ares and eliminating diesel gensrators iy used
Nets: Once Dissel genarators are removed form site i ic powar loager emissicas and thus no tracking
Notes:
R time from Unitod Reatals woskly reports
Source: 40 CFR Part 98 Subpart Chitp: 5 i ‘chapter-Usubchaptar-C past-98/subpart-C
IIC.7 NR Engine Rep - Inputs and Calculation Methodology for NOx, PM, and ROG CO, =1x107 * Fuel -.,,,,V *EF (Eq. c-1)
Mass Emissions = Emissions Standard X Engine Horsepower X Engine Run Time/106
mTon &/ (BHP*hr) BHP hr g/mTon|
Mass Emissions =mass emissions for NOx, PM, and ROG (mTon)
Emissions Standard = in g/(HP*hr) for NOx, PM, and ROG
Engine Horsepower = in horsepower (HP)
Engine Run Time =in hours
107 = conversion factor from grams to mTons
lc.7 NR Engine Rep - Inputs and Calculation Methodology for GHG Emissions (CO2, CH4, N20))
CH,4 or N;O=1x 1073 % Fuel * HHV * EF (Eq. C-8)
GHG = 1x10—3 x Fuel X HHV X EF B SR e
mTOn mTon/kg gauons mthu/ga"On kg COZ/mmBm dirwctly messured by o fosl How meter, s spelicebie (meas or volume peryeer)
e caibrart (kg €548 5 N3O pe et
GHG = mass emissions for CO2, CH4, or N20 (metric tons) Table €2 to Subpart € of Part 08 Detault Ch, and Nys Eminion Factors for Varbsus Types of Vaed
Fuel = Volume of the fuel combusted (gallons) oo oot 8, eransb s o €O s | Dt 0 eminios facs (4 0 menhon)
HHV = Default high heat value of the fuel from 40 CFR Part 98 Subpart C Appendix Table C-1 e ot T
EF = Fuel-specific default emission factor (for CO2, CH4, of N20), from 40 CFR Part 98 Subpart C C
Appendix Table C-1/C-2 (kg/mmBtu) :
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NOx & ROG: CARB certificate Cummins/QSB7-G9

Source Test for PM Emission Factors

NOx & ROG: CARB certificate Cummins/QSB4.5-G11

Chevron — Diessl Generator £430
2019 Source Test Regort

TABLE 1-1
SUMMARY OF AVERAGE COMPLIANCE RESULTS
i

DIESEL GENERATOR £431

EVRON RICHMOND
DIESEL GENERATOR 4430
SEPTEMBER 27, 2018
Parameter Dresel Gemerator. Pormit Limat
Unie Dasa:
e FOW 150 -
Vokage. ¥ -
Total Parsculate Matter-
et 00011
cricsc @ 17% €Oz 00015 -
e 00018 00052
e 000s. o
o=
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CARB At-Berth Regulation: Innovative Concepts Application
Chevron Products Company, September 28, 2023

Appendix A7.4 Useful Life Data

What is the Lifespan of a Standby Generator?

A standby generator can last anywhere between 20 and 40 years, depending on the frequency of usage, as well as the
extent of maintenance. That said, the lifespan of your generator will be largely governed by its brand, type and size.

Over this span it can be used for anywhere between 15,000 to 30,000 hours without much hassle.

That said, you can extend the lifespan of your generator, by following a well-defined maintenance and repair schedule.

Some points to remember in this regard are listed below-

Source: https://csdieselgenerators.com/how-long-does-a-standby-generator-last/
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Appendix A8: IC.8 - Solar Electricity Project - General

A8.1 — Map
A8.2 - Data Management System
A8.3 — Emission Calculation Spreadsheet
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Appendix A8.1: Map — IC.8 Solar Electricity Project - General
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Appendix A8.2: IC.8 Solar Electricity Project — General Data
Management System (To Be Provided Later)
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Appendix A8.3: IC. 8 Solar Electricity Project - General Emissions Calculation
Spreadsheet
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Appendix A8.3 Emissions Calculation Spreadsheet
Chevron Richmond, IC.8 Solar General

Emissions Factors for Grid Electricity
[Ib/MWh] Source

NOx 0.435 US EPA Emissions & Generation Resource Integrated Database (eGRID), 2021, California
PM2.5 0.024 US EPA Emissions & Generation Resource Integrated Database (eGRID), 2018, California
ROG 0.025 US EPA Emissions & Generation Resource Integrated Database (eGRID), 2021, California
CO2e 480.50 US EPA Emissions & Generation Resource Integrated Database (¢GRID), 2021, California
CO2e 692.25 CARB GHG, Regulated Emissions, and Energy Use in Transportation (GREET), 2022, CMAX area (California)
CO2e CO2e
NOx PM2.5 ROG EPA Basis CARB Basis
Project MWh/year [mTon] [mTon] [mTon] [mTon] [mTon]
Solar Project- General 35,000 6.91 0.38 0.40 7,628.22 10,990.00
Solar Project- Floating (only) 17,687 3.49 0.19 0.20 3,854.87 5,553.72

These calculations show the emissions that would be eliminated by displacing PG&E electricity with solar assuming 35,000 MWh and 17,687 MWh solar projects.

Note: Solar power will displace electricity generated b the COGENS
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Appendix A9: IC.9 - Solar Electricity Project — Shore
Power

A9.1 — Map
A9.2 - Data Management System (TBD)
A9.3 — Emission Calculation Spreadsheet
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Appendix A9.2: IC.9 - Solar Electricity
Project — Shore Power Data

Management System (To Be Provided
Later)
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Appendix A9.3: IC.9 - Solar Electricity Project - Shore Power Emissions
Calculation Spreadsheet
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Appendix A9.3 Emissions Calculation Spreadsheet

Chevron Richmond, IC.9 Solar, Shore-Based

missions Factors for Grid Electricity

b

[Ib/MWh] Source
NOx 0.435 US EPA Emissions & Generation Resource Integrated Database (eGRID), 2021, California
PM2.5 0.024 US EPA Emissions & Generation Resource Integrated Database (eGRID), 2018, California
ROG 0.025 US EPA Emissions & Generation Resource Integrated Database (eGRID), 2021, California
CO2e 480.50 US EPA Emissions & Generation Resource Integrated Database (¢GRID), 2021, California
CO2e 692.25 CARB GHG, Regulated Emissions, and Energy Use in Transportation (GREET), 2022, CMAX area (California)
CO2e CO2e
NOx PM2.5 ROG EPA Basis CARB Basis
Project MWh/year [mTon] [mTon] [mTon] [mTon] [mTon]
Solar Project- Shore Based 20,000 395 0.22 0.23 4,358.98 6,280.00

These calculations show the emissions that would be eliminated by displacing PG&E electricity with solar assuming a 20,000 MWh MWh solar project.

Note: Solar power will displace electricity generated by the COGENS
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Appendix A10: IC.10 - Tier Il or above certification on
Auxiliary Engines (AE’s) for ships

A10.1 — Map
A10.2 - Data Management System
A10.3 — Emission Calculation Spreadsheet

Inputs
Calculations
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Appendix A10.1: Map - IC.10 - Tier Il or above
certification on Auxiliary Engines (AE’s) for
ships
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Appendix A10.2: IC.10 - Tier Il or above
certification on Auxiliary Engines (AE’s)
Data Management System

Chevron maintains a central database, called the Marine Enterprise System (“MES”), which tracks
shipping activity from the initial cargo nomination to the vessel arrival, load or discharge of the nominated
cargo at berth, concluding with the vessel departure (unmooring). As shown below, MES is the source of
the majority of data inputs used to calculate vessel activity at berth, particularly timestamps for mooring
and unmooring, cargo transfer start and finish, and total barrels transferred by cargo type, as well as
vessel details such as IMO number, vessel owner and vessel type.

These vessel at berth activity inputs are common to not only the Baseline emissions calculations, but any
vessel-related innovative concepts that require an estimate of emissions associated with at-berth activity,
such as IC.10, 1C.11,1C.12,1C.13 and IC.14.

In addition to the data inputs provided or derived from MES, Chevron uses the CARB at Berth Vessel
Questionnaire (VQ) to supplement inputs to the Baseline calculations, which is an .xIs workbook submitted
by the vessel to CARB within 30 days of the vessel call, with a cc: to the Richmond Long Wharf. The VQ
spreadsheet provides further details that may not be available through MES, such as the vessel type, IMO
NOXx Tier (0, 1, 2, 3) and can further support as a data quality check for timestamps provided in MES for
vessel arrival date/time and departure date/time.

Finally, if there are fields missing in the CARB at Berth VQ, Chevron can typically locate missing
information about the vessel itself through its PAVIS database (owned/maintained by Chevron Shipping),
which is used for vessel clearance data If the data are not present in PAVIS, Chevron Shipping may also:

- Request additional data submission from vessels, by making this a requirement through changes in the

Terminal Information Booklet, including request for information from the vessels Technical Files, as
shown in the Validation Processes, below.

Appendix A10.2 - Chevron Richmond Long Wharf - Shipping Innovative Concepts (I.C. 10, 1.C. 11, 1C.12, IC.13)

Data Management System

§ Vessel Activity at Berth I I Vessel Characteristics ‘ | Vessel Clearance to call RLW
3 -
Marine Enterprise System (MES) CARB At
= Database Vessel Questionnaire (VQ) (.ds) PAVIS atabmel
o Owner: Chevron Shipping
§ Owner: RLW Operations Owner: Richmond HES
-]
a
Common Data: Vessel Nome, Vessel IMO number, Vessel Owner
':“ MES Inputs (from V1.30 Design Spec): va Inputs: PAVIS (velidation):
= MES D IMO# IMO #
.g :E’\l{le : ENVE Vessel type
= ; Vessel type Vessel owner
=) Nomination D ) IMO NOx Tier (0, £, 2, 3) Fleet name
= Date of last cal - date/time Dort Vist Vessd QB8 dato
g x::: %ﬁvner Terminal Visited IMO NOx Tier
o pe Berth Visited
b Pawer kW -text Arrival Date and Time
> Build Date - date/ume Departure Datz and Time
Berth name/numkber - Validation Processes:
! " Fuel type —boller 1 Vers o ; i
s | Ml RS o e
i Pre Transfer - Connect Hoses —tiMestamd  £ue)vyne — aux engines : v d DO
2 2. Snip Technical Files (engine technical file)
g Product type? . Fuel consumed — aux enginas (MT) 3.5nIp Inspection -annually (IACS member)
o Transter Cargostart - timestamp nrualengine tler forecast. 4. Annual NO« equipment calioration (Tier II/Il
= Transfer Cargo end - tmestamp IC.12 — EFs per Engine Manufacturers, see ”',ivs)
S S anesions) preadshect 5. Emison Gl
'2 Cargo Quantity (MB) L‘;i;;xgtfﬁ for Cual-Fusl vesszls, see Emisson Inventory CaJC\_.Ha_tion Reviews by HES
_§ Post-Transfer - Discornect Hoses - : “:1':;:‘;’; Z‘;"“?x;ﬁ:"?gc‘j by MES
timestamp — & -
2 Unmoor vessel timestamp Use of an Innovative Concept - Y/N software to prevent inzccurate/illogical
z Lead (L) / Unload (D) activity L KEOnpumier ) timestamps.

Delay code (if applicable)

CVX to develop emissions credit accounting
system to designate non-CEQA vs CEQAECs to
call end gquantity of NOx, PM, ROG credits.

7. IC cradit inventory and monthly by
HES Emission Inventory spacizlist.

Calculations and Annual Report Template per each Shipping IC are shown in Appendix A10.3

Data Retention: 5 years, minimum.




Appendix A10.3 —-IC.10 Tier Il or Above Certification on
Auxiliary Engines Emission Calculation
Spreadsheets
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Appendix A10.3 Emissions Calculation Spreadsheet
Chevron Richmond, IC.10 - Tier II or above certification for Auxiliary Engines

| Total Emissions and ions from Tier IT Aux Engines (MT) Hddisional Details

ol Ase engine emtssions from vessel calls with Trer If Asx engines assuming CARB deforult hasetine emsssion focsors.
Tosal Asx engine emissions from vessel calls with Tter Il Ase engines assuming Tier Il flactars. (Chevran has onl) NOx reduceions ar this ame )

ime Exiswions with CARB dafnit Fosission Factor
a4 ing Taar 1T Ermssion Factor

Illustration of how Chevron will only claim emission credit bevond business as usual

Samyple forecant acutal dasa will be provided from third party for the reported period

bCheveon's Tier 11 adoption rase based om overall Trer If vessel calls for the reporsed period. ( Cheveon Iias only assumed NOX reductions of this fime )

Cheron's Tiar 1 Adoption Rate Higher San Thrd Party Miars

s Clamn. Busingss 2 Usmal™. hon Rate
a5

7945 15 am livsoanve caleulation Based on the sample data provided. The intens (s 10 demorestrate the coleulation methodology.

204 | 205 | 2026 [ 2027 | 2008 | 209 [ 2630 |
IEEETN ICEETN NN TN TN T T T
#1% | s% | 4e% | an% [ 1% |

ple forecast acmal data will be provided anaily frow third party

Flow Chart to explain Emissions Calculations for Each Vessel Call

Note: Tots] emissiores will be the sum of all vessel calls for the reporied period

| 5% | se% | st |
o | oo | 20 | sev | mome | 12am | asse | 1se |
[ 000 | oo | oS0 | 212 | 408 | 567 | 726 | 726 Jrnis s oo stuserarie calonborion dased on the sampde dista provided. The insens (1 1 demonsoas the calcularion methadology.

s ergine enission (V1)
Fuel consumptians (MT)

NOx Emisdons per port call _| SerthTime | | AuxErgine Losd Aux Engine SEC | 1/1000,000 llthﬁmxenfw r m‘:"’“"m H 1/1000

() thr) o) tefiwh) MT/e) (kwh/ig MG mo:m ) (2hs)

PMLS Emissions per port call - Berth Time x Aux Ergine Load X Aux Engine SFC X 1/1000,000) X (onversion Facor X M: e x 171000

(mm) i (hr) few) (gfiwh) MT/g) (lewh/ig MGC) PR S (e/he)

ROG Emisions per portcall || BerthTime | | Aux Ereine Losd Aux Engine SFC | 11/1000.0001 | | Conversion Facior | WFT;'N x| 1100

1 he o]
{hr) fow) (g/kwh) MT/g) (kwh/hg MGC) (R0 kowh) (.
—— -
Flow Di: to in how Chevron will claim Emission Credit Business as Usual

Chevron's Tier Il
Adoption Rate.

Thirc Party Marine Broker

Forecast for Global Tier Il
Adoption for Tankers
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Inputs & Data Sources

Inputs Sources Value
Aux Engine Load o 1. [axw) [ chemical | Product PanaMax |  AfraMax |  SuezMax | VLCC
(kw) 2020 Air Emissions Inventory, Port of Long Beach, p. 9. |Aux Engine Load | 1395 | 1050 832 | 986 | 689 | 1011
. (KW) Chemical Product PanaMax AfraMax SuezMax VLCC
Aux Boiler Load 1% - -
e e P ) 2020 Air Emissions Inventory, Port of Long Beach, p. 10. Aux Boiler Load Pumping 421 3089 3547 4976 8170 8262
Aux Boiler Load Idling 875 875 875 875 875 875
Aux Engil F 2019 Update to Inventory for Ocean-Going Vessels At Berth:
ux Engine SFC 2+ Aux Engine SFC (g/kwh) 217
(g/kwh) Methdology and Results, Appendix H, H53.
2019 Update to Inventory for Ocean-Going Vessels At Berth:
Aux Boiler SFC (g/kwh) 2+ Aux Engine SFC (g/kwh) 300
gy and Resutls, Appendix H, H53.
Conversion Factor . . . Conversion Factor (1/0.27)
| (kwh/kg MGO) | Final Regulation Section 93130.17 (d) (1) (B) (kwh/kg MGO) 3.70
Aux Engine Tier Engine Tier NOX (g/kwh) PM2.5 (g/kwh)** | ROG (g/kwh)**
Final Regulation Section 93130.5 (d) (1) CARB Baseline 0 13.80 0.17 0.52
Aux Engine Emission 2019 Update to Inventory for Ocean-Going Vessels At Berth: Tier | 1 12.20 0.17 0.52
s (i) ) 2% Tier 11 (IC.10) 2 10.50 0.17 0.52
Methdology and Resutls, Appendix H, H53. Tier 1 (1C.11) 3 260 017 052
Chevron Lightering Vessels *** TG 0.00 0.17 0.52
NOXx: IMO 4th GHG Study, p‘410‘3 Dual Fuel LNG (IC.13) Dual Fuel 1.30 0.17 0.52
Aux Boiler Tier Engine Tier NOX (g/kwh) PM2.5 (g/kwh) ROG (g/kwh)
A”:ﬂi;"f’(:;’;;‘)“" Final Regulation Section 93130.5 (d) (2) CARB Base No Upgrade 2.00 0.17 0.11
Test results from engine manufacturer. Burner Upgrade (IC.12) Upgrade 0.27 0.17 0.11
NOx: IMO 4th GHG Study, P.410, Dual Fuel LNG (IC.13) Dual Fuel 130 0.17 0.11
Berth Time
(Pumping and Idle)
It will be provided by vessel itself through Vessel Visit Report and
incorprated into Chevron's own data management system
Vessel Class
Engine Tier
Year Tier Il Tier Il TierI[ Tier 0 and below Total
2023 YTD 13%) 45%) 35%) 8% 100%|
2023 15%) 45%) 33%) 8% 100%|
Third Party Marine 2024 17%) 45%) 32%) 7%, 100%|
Broker F f 9 9 9 9 9
r? er .orecast ?r Sample forecast from third party marine broker: acutal data will be 2025 9% 5% S0% % C00%
Enginer Tier Adoption 2026 22%| 44%)| 29%) 6% 100%|
updated annually for IC.10 and IC.11.
Rate for Global 2027 25%) 43%) 27%) 6%) 100%|
Tankers 2028 28%) 42%)| 26%) 5%, 100%|
2029 31%) 41%) 24% 5%, 100%|
2030 34%) 40%| 22%| 5% 100%|

Note

*

Links

Chevron is conducting representative exhaust emission analysis from engines of varied tiers (II/I1I) and Aux boilers.
Based on results, Chevron might propose to CARB to use alternate engine load, SFC, and emission factors for

calculation of emissions from Aux engines and Aux boilers.

Chevron is presently not proposing lower emission factors for PM2.5 and ROG as we are not claiming any emission
reductions for these items. As stated in the Terminal Plan, Chevron is planning to conduct representative sampling on
Tier II/IIl Aux engines and Aux boilers. Based on test results, Chevron will approach CARB to include those emission
reductions in IC calculations. New emission factors will be proposed based on OEM recommendations and test results.
Chevron Pacific Lightering vessels Pegasus and Polaris Voyagers have tier Il AE. Since those vessels use steam
Turbine Generators (TG) during cargo operation while at berth, so no NOx emissions are assumed for those vessels.

to that are d in this

1

ENETIN)

Port-of-Long-Beach-Air-Emissions-Inventory-2019-2020 10.pdf (safety4sea.com)

2019 Update to Inventory for Ocean-Going Vessels At Berth Methodolo;

https
Technical File for Burner Upgrade

'www.imo.orf
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and Results (ca.gov;
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Table 2.8: Auxiliary Boiler Load Defaults by Mode, kW
Update to Inventory for Ocean-Going Vessels At Berth
Appendix A: Emission Factors
Vessel Type Berth Anchorage Emission Factors (all in g/kW*hr)
Transit Mancuvering  Hotelling  Hotelling, Fuel S
Carsier 85 187 323 14 Engine | oge | Fuel | comeomt | 7" | cha | n20 | NH3 | ROG | cO | sox | mox | He | PM10 | Pm2s | coz2 | Tos | Fuel
type type D 4 Used
52 122 156 156 & (%)
ot i S = Aoy | 1 born | Dimete |01+ [ 006 [ 05 | 0001 | 0590 |10 0454 | 12200 0.0 | 0.05 | oamm | ora [neso| 317
: iliary istilate L X X y
umhmif_l‘):::‘“'“'"g |:: o 132. ;:i Auxiliary | AtBerth | Distilate | 0.1 2 | 0.008 | 0.033 | 0.001 | 0520 | 1.10 | 0.424 |10.500 | 0.40 | 0.182 | 0.168 | 676 | 0620 | 217
b e o5 5 01 3 | 0.008 | 0.033 | 0.001 | 0520 | 1.10 | 0.424 | 2600 | 040 | 0.182 | 0.168 | 676 |0.620 | 217
% 03 0 | 0.008 | 0.033 | 0.001 | 0.520 | 1.10 | 1.275 | 13.800 | 040 | 0250 | 0.230 | 676 |0620 | 217
Goatpince - 3000 188 03 1 | 0008|0033 | 0001 | 0.520] 1.10| 1273 | 12200 | 040 | 0250 | 0.230 | 676 |0620 | 217
Contzines - 4000 ] 03 2 | 0.008 | 0.033 | 0.001 | 0520 | 1.10 | 1.2r5 | 10.500 | 040 | 0250 | 0.230 | 676 |0620 | 217
Containee - 5000 03 3 | 0008 | 0.033 | 0.001 | 0520 | 1.10| 1.275 | 2600 | 040 | 0250 | 0230 | 676 |0620 | 217
Container - 600 Di 1 0 0.008 [ 0.033 [0.001 [0520 [ 1.10 [ 4242 [13800 [040 [ 0489 | 0450 | 676 | 0620 | 217
Containee - 8000 AtBerth | Distilate 1 1| 0.008 [ 0,033 | 0.001 [ 0520 | 1.10 | 4242 | 12200 | 040 | 0488 | 0.450 | 676 [0.620 | 217
Container - 9000 Al Bertn | Distilate 1 2 | 0008 | 0.033 | 0.001 | 0520 | 1.10 | 4.242 | 10.500 | 0.40 | 0489 | 0450 | 676 |0620 | 217
Container - 10000 At Bertn | Distilate 1 3 | 0.008 | 0.033 | 0.001 | 0.520 | 1.10 | 4.242 | 2600 | 040 | 0489 | 0450 | 676 |0.620 | 217
Container - 11000 At Bertn 27 0 | 0.008 | 0.036 | 0.001 | 0460 | 1.10 | 11.983 | 14.700 | 0.40 | 1436 | 1.321 | 707 |0510 | 227
Containee - 12000 At Bertn 27 1| 0.008 | 0.036 | 0.001 | 0.460 | 1.10 | 11.983 | 13.000 | 0.40 | 1.436 | 1.321 | 707 |0.510 | 227
Containge - 13000 At Bertn 27 2 | 0008 | 0.036 | 0.001 | 0460 | 1.10 | 11983 | 11.200 | 0.40 | 1436 | 1.321 | 707 |0510| 227
s 14000 At Berth 27 3 | 0.008 | 0.036 | 0.001 | 0460 | 1.10 | 11683 | 5.300 | 040 | 1436 | 1321 | 707 |0510 | 227
E At Berth 04 99| 0.002 | 0.045 | 0.006 | 0110 | 0.20 | 0.587 | 1005 [0.10 | 0.164 | 0.151 | 934 |0.130 | 300
S o At Bertn 03 99| 0.002 | 0.035 | 0.008 | 0110 | 0.20 | 1.636 | 1995 |0.10 | 0.16a | 0.151 | 934 |0.130 | 300
B! At Bertn 1 99| 0.002 | 0.045 | 0.005 | 0110 | 0.20 | 1.760 | 1995 |0.10 | 0.589 | 0.542 | 934 |0.130 | 300
AtBertn 27 99 | 0.002 | 0.049 | 0.008 | 0.110 | 0.20 | 16.100 | 2.100 | 0.10 | 1.465 | 1348 | 950 | 0.130 | 308
Container - 23000
General Casgo
Ocean Tughoat (ATB/ITE) o 0 o o
Miscellancous 54 109 140 140
RoRo 104 206 282 282
Tanker - Chemical 94 137 421 261 Sources:
e e il S = California Air Resources Board H-53
262 382 3,547 538
196 259 4976 390
Tanker - Suczmax 144 99 8170 516
Tanker - VLCC 240 8262 467
Tanker - ULCC 235 322 10,718 366
Port of Long Beach 2 Ocrober 2021

al Aaliorg S
Gasvaerksve) 21

P O Box 844

9100 Aalborg
Denmark

Tel: +45 5 30 40 00
Fax: +45 5010 20 65

waw aitalaval com

To whom it may concem

Subject: Flue gas emission data of MF PA bumners

The flue gas. I are d as below table in general
based on the actual measurements from Alfa Laval Test Centre in Aalborg
[ Bumes | Fuei Bummer | Oz co NOx CARB™
| type oil Load | Content*® | Content, Content, Regulation
Less than 55 Max. NOx
| %) [3] tpom | ymgmm’) | ippm) [ mghent) [
| MF PA MOO* 100 40 10 1 4
75 4.0 A
S0 50 4
33 6.0 4
LNG* 100 40
75 40
50 5.0
33 6.0

“{Remarks)
*  COzcontent is not included due to combustion efficency index
= The local factors may affect the actual data measured on-site.
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em < o Facto s basisChewron | m s o Facto < basis Chevron EmssonCalc.basedon | Emsson Calcbasedon | Em sson Calc basedonC. | Em s on Calc based onIC
Ay AuxBoller (CARB facto s Aux.Engine [ CARS facto s Aux.Boller factors Aux. Boler

Port Calls & Calculation A ——————

ShipNumber  class owT Chareredto  FlagUsws.  AuxEngne  Boiler Type Berth ArrvalDate/Tme  Departure Date/T me. Total pumping BerhTme A Aue  AuBoller A Auxol [ Ox | P25 [ROG(ghw ]| NOx | PWM25 | ROG | NOx | PM25 | ROG | NOx | PM25 | ROG | Conveson | Auxfuel Bolfuel| NOx  PW2S ROG | Ox W25 KOG | NOx W25 KOG | Ox W25 ROG
Non-US  NOx Emission Berth  (hs) NonPumpng Engne Boler loadfon Engne  SFC | (g/kwh) | (g/kwh) (ewn) | (ghowh) | (@/kwh) [ (gfiowh) | (@/owh) | (g/kwh) | (g/kut) | (gkwh) | (@wh) | Faco | m) g [ m mn em [ mo em o em [ m o wvm o wm | m o vm m

er ) ) @ Pumping  SFC  (g/kwh) (ki

tow) ) MG0)
T ATaa 10958 Thev on om0 200 NoUpgade T Fa02021 0% B0 1S T a7 % 0 mm  ®w e 00l 003 048 00i 00 051 00i 003 04 001 083
1oATaMax 109999 Ches on NonUs. 200 Noupg ave 1 7/28/20213 29 713172021624 ne sy 1675 &5 300 50 1683 9123 0® 001 003 065 005 005 06 001 003 06 006 004
5 podur 49599 Chev on Nonus. 30 NoUpgade H 150211350 20202116 17 %3 105 580 875 300 o em 198 031 0 001 015 001 00l 005 000 001 015 001 00l
5 Podut 49599 Ches on NonUs. 300 Noupg ave 3 4s/202114 50 42820211425 75 00 7158 875 300 570 1631 187 08 001 003 014 001 001 016 001 003 014 001 001
9 pod  ds72 Chev on NonUs. 100 NoUpgade 1 5/14/2021 1006 5/15/2021 13 51 s 7em2 s 875 300 im0 mm mm 1 om0 0 005 003 103 00l 004 057 005 003
9 poduct Chev on Non-Us. 100 Noupg ave 1 5/21/20216 06 s/22/202118 92 a3 2 11 875 300 570 83 263 o0& 001 002 02 002 001 03 001 002 02 0@ 001
2 SueMa 15735 Chev on NonUs. 300 o Upg ade 4 1212001 1409 1320212311 303 nm 1020 875 300 s as & 02 o000 0o 043 0o+ 002 005 000 001 043 004 002
2% sueMax 157135 Chev on Non-Us. 300 Noupg ave 4 113720219 17 11472021 1049 55 106 78 75 300 570 s 4y 020 000 001 03 003 002 004 000 001 034 0035 0@
2 Suemax 157135 Chev on Non-us. 30 Noupgade . 26/202 ws  ws 20 875 300 30 a1l sess 03 000 0Ol 042 004 002 006 000 001 042 004 00
2% suMax 15735 Ches on Non-Us. 300 Noupg ave 4 47720212258 49201348 w8 13 750 &5 300 570 431 sa2 02 000 001 040 003 002 004 000 001 040 003 0@
2% SueMax 157135 Chev on Nonus. 30 Noupgade . 31/20216 35 517202119 19 %73 e un 875 300 i sa9 5870 02 000 0Ol 043 004 002 005 000 001 043 004 002
2% suMax 15735 Ches on NonUs. 300 Noupg ave 4 6/10/202118 40 612720211027 B 2w e 875 300 570 59 633 030 000 00l 047 004 005 006 000 O0L 047 005 003
2% SueMax 15735 Chev on Nonus. 300 o Upg ade . /21/202122 06 6232021833 s s B 875 300 0 s15 ss73 02 00 001 04l 004 002 005 000 001 04 008 0@
2% suMa 157135 Chev on NonUs. 300 Noupg ave 4 220012385 77512021635 s e 875 300 570 820 399 o0& 001 002 03 003 002 005 001 002 03 003 0@
2 SueMax 15735 Chev on NonUs. 30 Noupgade 4 9/2021 19 12 217202118 12 w0 s sa 875 300 i 703 53 0% 000 oGl 043 Oo4 002 007 000 001 043 004 002
2% sueMa 157135 Chev on Non-Us. 300 Noupg ave 4 9/15/20212030 9172021618 380 155 182 875 300 570 505 429 02 000 001 03 003 002 005 000 001 032 003 0@
% Atamax 11559 Chev on NonUs. 200 Noupgade 1 1047202123 37 0/7/20019 11 5757 o 5757 a7 300 a0 123 1s:m 0s o0l 0 011 0oi 001 048 001 002 01 00l 00l
31 Chemal 35210 Ches on NonUs. 100 NoUpgade 2 9/18/2021.6 30 9/18/2021.20 15 1375 000 1375 &5 300 570 a1 s 021 000 00l 003 000 000 019 000 00I 003 000 000
33 AfaMax 10561 Chev on Nonus. 100 0 Upg ade 1 118/ B35 s 1643 875 300 370 73 0s 0ol 003 0S5 005 003 05l 00l 003 0S5 005 003
a2 Poswc 49951 Chev on NonUs. 200 Noupg ave 2 2420211239 2/5/2021631 e 728 1062 875 300 570 407 851 021 000 001 007 001 000 016 000 00I 007 001 000
4 podu 4993 Chev on NonUs. 100 NoUpgade 2 /572 610 00 6110 875 300 20 146 1883 075 001 003 012 o001 001 08 00l 003 012 001 00l
4 Powa 4999 Chev on NonUs. 100 Noupg ave 3 9277202114 85 9/29/2021 19 49 500 00 5307 875 300 570 109 139 0® 001 002 010 001 001 05 001 002 00 001 001
a3 poduct o Chev on Non-Us. 10 Noupgade 3 2320017 20 /6120217 11 785 0 78 875 300 2.0 163 188 08 001 003 04 o001 001 07 001 003 0 00l 00l
S1 AaMax 115392 Chev on Non-Us. 100 Noupg ave 1 42920210 10 s/2/20211427 828 w9 66 75 300 570 16 8375 09 001 004 08 005 005 08 001 004 06 005 003
S2 panaMax 79700 Chev on Non-Us. 200 o U ade 3 12/a/2021 2089 1272021613 7.0 7.0 875 300 370 107 053 oo o0m 01 oo 001 o4 00l 002 01 00l 00l
55 ATaMax 105335 Chev on Non-Us. 100 Noupgade 1 011817 /202162 w008 49 1517 85 300 570 128 7103 066 001 002 053 004 005 058 001 002 053 004 003
57 Podut 4993 Chev on NonUs. 200 NoUpgade 2 101859 121202116 19 FIEER Y 33 875 300 i 734 82 0% 000 00l 005 OOl 000 028 000 001 005 00l 000
57 Podc 49995 Chev on NonUs. 200 Noupg ave 2 2/8/20215 50 2/9/202118 00 %1 00 %17 875 300 570 826 s o0a 001 002 007 001 000 032 001 002 007 001 000
57 Podu 4993 Chev on Non-Us. 200 Noupgade 2 31772021238 1320211812 R T s 875 300 370 & 07 ool 003 012 oo 001 0% ool 003 012 001 00l
57 Poduc 49995 Chev on Non-Us. 200 Noupg ave 3 2972021288 9/1/202113¢ 07 00 077 875 300 570 1612 1858 08 001 003 014 001 001 06 001 003 01 001 001
57 Podut 49995 Chev on Non-Us. 200 o Upg ade 2 10/10/20213 22 10/11/202120 10 w0 0w w080 875 300 370 071 04 001 o0m 008 o001 000 03 001 02 00 00l 000
57 Podwc 49995 Chev on Non-Us. 200 Noupg ave 2 117472021 17 57 1/6/202116 14 %28 00 628 875 300 570 155 1215 05 001 002 009 001 000 041 001 002 009 001 000
S8 SueMax 158582 Chev on Non-Us. 200 Noupgade a 2021 auss 233 s a7 300 i sw  sss 02 000 OG04 004 002 020 000 001 043 004 002
56 SueiMax 158582 Chev on Non-Us. 200 Noupg ave 4 8/23/202123 48 826/202111 26 5965 1950 013 w5 300 50 8% 83 046 001 0G 045 004 002 035 001 002 04 004 002
6 Poduct Chev on NonUs. 20 NoUpgade 3 2/22/202117 46 121242021 1953 s 0 5012 875 300 20 14 1 o0ss 001 02 010 O00i 001 04 001 002 0 0ol 00l
75 pamaMax 74246 Chev on NonUs. 200 Noupg ave 1 6/19/202117 46 624202113 82 w00 159 875 300 570 09 3043 107 001 004 025 002 001 08 001 004 025 0@ 001
78 panalax 74177 Chev on NonUs. 200 o Upg ade a /2021 B0 275 875 300 0 &5 268 03 0 001 020 002 001 025 00 001 02 0% 0ol
7% ponaMax 74177 Chev on NonUs. 200 Noupg ave 4 10/10/2021.7 06 10/22/20218 32 a3 168 260 875 300 570 s® 247 04 001 002 020 002 00I 035 001 002 02 0@ 001
79 AtaMax 110762 Chev on us 200 NoUpgade . /21/2001 20 35 221202117 18 055 s 1s 875 300 i a0 183 02 000 om0 oo 001 01 000 001 02 00l 00l
79 AaMax 114762 Chev on us 200 Noupg ave 1 4/6/2021 20 80 4/8/202118.49 15 3692 923 875 300 570 em 5753 05 001 002 04 004 002 03 001 002 043 008 0@
79 AtaMax 114762 Chev on us 200 Noupgade a 132021025 s/13/202121 15 08 w00 00 875 300 i as6 1828 02 o000 o0m 014 o001 001 01 000 001 0l 00l 001
79 AaMax 114762 Chev on us 200 Noupg ave 4 6/12/2012240 /13720211555 25 950 775 875 300 570 36 162 019 000 001 012 001 001 014 000 001 0@ 001 001
8 suehtax Chev on NonUs. 100 o Upg ade . 3 2712 uz e s a7 300 a0 s1 sS4 02 000 0Ol 041 003 002 023 000 001 04l 003 00
8 poaMax 73711 Ches on Non-Us. 100 Noupg ade 1 202220212085 2/25/20216 20 58 me e &5 300 50 1040 391 055 001 0G 03 005 002 047 001 002 03 005 00
8 panaax 73711 Chev on Nonus. 10 NoUpgade . s/212012229 s/22/202123 aes 170 727 875 300 0 ass 4 0z o0 0o 015 001 001 02 00 001 015 0o oo
8 ponaMax 73711 Ches on NonUs. 100 Noupg ade l 8112001637 82720211553 B2 275 952 875 300 570 &0 277 03 0w o001 021 002 001 02 000 001 02 0@ 001
8 AfaMaxc 115166 Chev on NonUs. 30 Noupgade 1 #/5/2021 2022 /72011013 ass 333 352 875 300 i 8ss  s200 046 001 0m2 03 003 002 009 00l 002 03 003 002
8 AaMax 115166 Chev on NonUs. 300 Noupgase 1 1772021833 22/2021 14 48 2625 182 1063 875 300 570 201 s7e4 138 002 005 04 004 002 02 002 005 043 008 0@
88 AfaMa 115265 Chev on NonUs. 300 o Upg ade 1 912001617 957202122 09 s sy 875 300 370 2% 12 om o005 02 o; o0 0: o 005 02 002 00l
8 AaMa 115166 Chev on Non-Us. 300 Noupg ave 1 1277202115 13 12/1/2021425 820 @50 1 875 300 570 1825 10580 095 001 004 07 007 004 018 001 004 078 007 004
88 AfaMac 115265 Chev on Non-us. 30 Noupgade 1 12/26/20215 31 12/28/2021 19 11 ey 2 875 300 70 13 62 e 001 003 01 00l 00l 013 0o 003 0@ 0ol 001
%0 AraMax 115635 Chev on Non-Us. 100 Noupgade 1 9/16/202118 51 9/19/2021.2056 nos B3 07 &5 300 570 1585 8506 081 001 003 065 005 005 072 001 005 06 005 003
S0 AfaMax 115635 Chev on NonUs. 10 NoUpgade 1 9232021143 9/26/202116 20 By me mw 875 300 a0 1578 ess  0s 001 003 050 004 003 071 00l 003 050 004 003
9 Chemeal 25 Chev on NonUs. 100 Noupg ave 2 11/9/2021 12 18 11/10/2021 1832 02 0 02 875 300 570 s15 79 047 001 002 006 000 000 041 001 002 006 000 000
o5 o Chev on NonUs. 100 o Upg ade 2 3/2021 15 39 151202 5550 00 5550 75 300 370 47 oss oo 0oz o1 ool 0o 05 001 002 om0l 00l
% Poduc 46105 Chev on Non-Us. 100 Noupg ave 2 11/2021008 13720211605 595 00 95 875 300 570 1457 167 07 001 003 012 001 001 06 001 003 012 001 001
99 Poduct  499% Chev on Non-Us. 200 Noupgade 1 1132021 1100 11772021 155 2.9 B9 875 300 370 2m 100 oo oo 01 oo 001 077 ool 004 07 00l 00l
1035 Posuct 4509 Chev on 000 Noupg ave 3 131720218 12 220 255 1958 995 875 300 50 en 7 01 000 001 015 001 001 03 000 001 015  00i 00l
103 Podut 4503 Chev on us 000 NoUpgade 1 01151 o8 07 0 w07 875 300 i w0z ms o oo o 009 o001 000 05 001 02 003 00l 000
103 Posuct 4509 Chev on s 000 Noupg ave 2 4302021825 sp2/2021027 2003 0 2003 875 300 570w 105 047 001 002 008 001 000 047 001 002 008 001 000
103 Podut 4503 Chev on us 000 0 Upg ade 2 15/2001 1121 5/15/202121 57 me om0 s a7 300 370 299 0% 00l 004 02 003 002 0% 001 004 03 003 002
105 Podut 4503 Ches on s 000 NoUpg ave 1 5/18/202122 36 52020211335 32 00 032 &5 300 50 8% 103 04 001 002 005 001 000 04 001 002 005 00l 000
103 Podu 4503 Chev on us 000 NoUpgade 2 53020211020 612720217 14 w0 e a7 300 0 266 0, 0oL 003 032 003 002 080 001 003 03 003 002
105 Podut 4603 Ches on us 000 NoUpg ace 3 6/8/2021 10 12 6/11/2021 1422 %1 w08 2708 85 300 50 13 s25 08 001 003 039 005 002 08 001 003 03 005 002
103 Podu 4503 Chev on us 000 NoUpgade 1 s/17/20212103 6157202115 42 aes a2 957 a7 300 i es7  mss 04 ool 0 02 002 001 049 001 02 02 002 00l
105 Podut 4603 Ches on s 000 NoUpg ave 3 6/19/202116 03 6227202193 G55 199 a6 a5 300 50 1484 3084 0% 001 003 025 o002 001 0% 001 003 02 002 001
103 Podut 4503 Chev on us 000 o Upg ade 2 /520211433 e w75 1w a7 300 0 w2 e 08 00l 003 04 004 002 088 001 003 042 004 0@
105 Podut 4603 Ches on s 000 NoUpg ave 3 7161202113 17 7171202110 00 072 0o 272 &5 300 570 anm e 02 000 00l 004 000 000 02 000  O0I 004 000 000
103 Podut 4503 Chev on us 000 NoUpgade 3 120211305 7177202118 80 s em s a7 300 0 wes s 0% 00l 003 045 004 002 0% 001 003 045 00% 0@
105 Podut 4603 Ches on s 000 NoUpg ade 3 71250202123 20 7128120218 08 s680 324 2% & 300 50 1284 34 066 001 0@ 02 002 001 06 001 002 027 002 001
103 Podut 4503 Chev on us 000 NoUpgade 2 0 /5/2021 12 7 a2 s 572 875 300 o s3 mA 04 0w 002 025 002 00 04 001 002 02 0% 00
105 Podut 4509 Ches on s 000 NoUpg ave 3 9/19/20211024 9/20/202119 01 ne 2050 512 &5 300 570 743 248 03 000 001 018 002 001 038 000 001 018 002 001
103 Podut 4503 Chev on us 000 0 Upg ade 2 2/2021 21 14 25/20 509 5197 a7 300 370 1443 0s 00l 002 01 001 00 06 001 002 01 001 001
105 Podut 4509 Che on s 000 NoUpg ave 2 1177202119 10 11/19/20211125 a2 a0 617 a5 300 50 ew 19% o4 o001 0@ 015 001 001 047 00l 002 015 001 001
104 Podut 46065 Chev on us 000 NoUpgade 1 2021 11 1/5/202115 30 213 wam L a7 300 a0 a1l 18% 03 000 0oL 014 001 001 03 000 001 0l 0ol 00l
104 Podut 46069 Chev on s 000 NoUpg ave 2 1/5/20211555 1/7/2021 2038 5272 0 5272 &5 300 570 w01 1338 061 001 002 010 001 001 06 001 002 010 001 001
104 Podut 46065 Chev on us 000 NoUpgade 2 17720217 51 15720211026 %58 125 a3 a7 300 o &0 71 031 0 001 013 001 001 03 00 001 013 0o 0o
104 Podut 45069 Ches on s 000 NoUpg ave 2 172812021732 1/31/20212 00 a7 B8 06 &5 300 570 1514 w25 07 001 003 031 003 002 077 001 003 03 003 0@
104 Podut 46065 Chev on us 000 o Upg ade 2 220018 2 a3 e 2 a7 300 0 1031 2w 0s 00 002 013 002 o0l 053 oo 002 01 0% 00l
104 Podut 45069 Ches on s 000 Noupg ave 2 2132021103 2157202119 10 12 2000 a1 &5 300 570 1506 330 07 001 003 025 002 001 077 001 003 025 0@ 001
104 Podut 4606 Chev on us 000 NoUpgade 3 /22/2021 104 77201 wi w2 was a7 300 a0 2579 s 1: 002 005 03 003 002 1% 00 005 0% 003 002
104 Podut 46069 Chev on s 000 NoUpg ave 1 10225 Y11/202118 10 a2 008 513 a5 300 50 08 s0e 105 001 004 03 005 002 106 001 004 037 005 002
104 Podut 4606 Chev on us 000 NoUpgade 2 30115 2572021 10 19 w07 & a0 a7 300 0 15 3! 0st 00l 002 026 002 o001 Osé oo 002 02 0% 00l
104 Podut 46069 Ches on s 000 NoUpg ave 1 3/25/2021 1052 3/27/20216 30 363 0 363 a5 300 50 9% mas 051 001 0m2 005 001 000 051 001 002 005 00l 000
104 Podut 46065 Chev on us 000 o Upg ade 2 /1120212 55 sas s e a7 300 0 1a4 ¥ 07 o0 003 02 002 o 07 oo 003 02 0% 0@
104 Podut 46069 Ches on s 000 NoUpg ave 2 412720115 40 1520211823 nn om0 a5 300 50 me@ w8 o o001 003 0% 005 002 08 001 003 02 005 002
104 Podut 4606 Chev on us 000 NoUpgade 1 217202115 3 3021114 a1 a1 a7 300 0 106 15 051 00l 002 003 001 000 Osi  Ooi 002 009 001 0G0
104 Podut 46065 Ches on s 000 NoUpg ave 2 4011221 42520211831 sy w25 09 & 300 570 123 2966 06 001 002 022 002 001 06 001 002 02 0@ 001
104 Podut 46065 Chev on us 000 NoUpgade 2 20217 08 5/a/2021 11 st ms Lao a7 300 20 1s 398 0s0 001 0G2 030 003 002 08 001 002 0D 003 00
104 Poduct 45069 Ches on s 000 Noupg ave 1 5/10/2021 19 36 5/13/202119 00 a0 sw  nz w5 300 570 1627 asa2 08 001 003 03 003 002 08 001 003 034 003 0@
104 Podut 4606 Chev on us 000 0 Upg ade 3 8/11/202: w7 @s e 875 300 20 a7 se7 127 00 005 o4 004 002 127 00 005 042 0p4 002
104 Poduct 45069 Ches on s 000 NoUpg ave 2 23720212 12 82772021220 %13 400 51 &5 300 570 2% 538 112 001 004 040 003 002 12 001 004 040 003 0@
104 Podut 4606 Chev on us 000 NoUpgade 2 37202112 3 st nw a0 875 300 a0 ;s 2%  0s 001 0 015 00i 001 08 001 02 015 00l 00l
104 Poduct 45069 Ches on s 000 NoUpg ave 3 9/9/20219 31 91172021420 2m 0 a1%0 &5 300 570 s7% 18 05 001 002 009 001 000 050 001 002 009 001 000
104 Podut 4606 Chev on us 000 NoUpgade 2 /1920122 12 21720215 33 us s 2o a7 300 0 78 1675 040 0 002 012 001 001 04 00 002 02 0o 00l
104 Podut 46069 Ches on s 000 NoUpg ave 1 1012021206 10/2/20214 15 215 0 215 &5 300 50 5% 68 030 000 00l 005 000 000 030 000 001 005 000 000
104 Podut 46065 Chev on us 000 0 Upg ade 3 f2/2014 33 /372021 10 a5 st 08 w12 a7 300 0 m3s 190 06 00l 002 015 001 001 06 001 002 015 001 00
104 Podut 46069 Ches on s 000 Noupg ave 3 10/16/202118'57 10/20/2021 16 55 597 saa 395 &5 300 50 218 68 109 001 004 045 004 002 109 001 004 045 008 002
104 Podut 4606 Chev on us 000 NoUpgade 2 /172021832 /20 & w25 sss a7 300 0 w7 497 075 00l 003 03 003 o002 075 ooi 003 03 003 0@
104 Podut 46069 Ches on s 000 Noupg ave 1 117412021182 11/5/20212 20 2463 0 263 &5 300 50 se 647 02 000 00l 005 000 000 025 000 001 005 000 000
104 Podut 4606 Chev on us 000 NoUpgade 1 113720218 31 11/14/2021 13 06 s 75 553 875 300 0 &% 2447 03% 0 001 018 002 001 03 00 001 01 0% 00
104 Podut 45069 Ches on s 000 NoUpg ave 3 1114720211329 11/16/2021221 %8 15 03 &5 300 570 m40 1997 o0& 001 002 015 001 001 045 001 002 015 001 001
104 Podut 4606 Chev on us 000 i Upg ade 2 /2020218 sla0 275 e 875 300 a0 13s9 a8 o2 ool 003 02 oo 001 072 001 003 02 002 00l
104 Podut 45069 Che on s 000 NoUpg ave 1 12732021725 12/5/2021 23 15 mes w25 765 &5 300 570 248 277 130 002 005 03 003 002 130 002 005 03 003 0@
104 Podut 46065 Chev on us 000 NoUpgade 3 7/202120 14 a2 s we 875 300 0 168 403 08 001 003 030 003 002 0% 0o 003 010 003 0@
104 Podu 46069 Ches on s 000 NoUpg ade 1 12/23/200 2245 12725202114 15 950 2% 1158 875 300 570 %00 2891 046 001 002 021 002 001 045 001 002 021 02 001
104 P oduct o Chev on 000 NoUpgade 2 /25/2071 14 39 /72021888 2208 0 208 875 300 a0 s 105 04 001 0m2 008 O0I 000 049 001 02 ©00: 00l 000
106 SueiMax 155374 Ches on NonUs. 6 Noupgade 4 9/17/202120 11 9/20/2021120 s15 1908 07 875 300 570 795 ssm 041 001 002 04l 004 002 000 001 002 04l 008 0@
m 5 Chev on NonUs. 20 Noupgade 3 7/13/2021 16 33 1472021 1029 e s 1010 875 300 0 a0 021 om 00 007 001 o0 01 00 001 07 001 0G0
1 Podut 49995 Ches on NonUs. 200 Noupg ave 3 7/19/2021 16 18 7/25/2021.20 08 we 1675 107 875 300 570 38 499 172 002 006 037 003 002 131 002 006 0% 003 0@
1w Podu 49737 Chev on Nonus. 200 Noupgade 2 825720215 58 2972021 1827 000 1627 a7 300 im0 019 0 001 003 000 000 014 00 001 003 000 0G0
28 AfaMax 115617 Ches on NonUs. 100 NoUpgade 1 21712001803 10202112 10 %12 00 7612 &5 300 s 1629 08 001 003 015 001 001 07 001 003 015 001 001
128 AfaMm 15617 Chev on Nonus. 10 NoUpgade 1 211302 /15120013 11 sl 000 sLas 875 300 s 136 0 0w 003 01 001 ool 0% oo 003 02 0o 0o
1 Podu Chev on NonUs. 300 NoUpg ade 2 7/10/2021 19 54 12/20212028 85 00 857 a5 300 50 uo 057 001 002 003 001 001 01 001 002 009 001 001
34 Podut 50267 Chev on Nonus. 200 0 Upg ade 2 a2 202021 sl6 0o 16 875 300 EECRY 072 om 003 o1 o1 oo o0ss oo 003 02 oo oo
136 Posut 4999 Ches on NonUs. 200 Noupg ave 2 2/18/2021 17 50 2/21/20217 20 615 00 6150 875 300 50 o 072 001 003 012 001 o001 05 o001 003 0@ 0ol 001
38 Podut 5010 Chev on NonUs. 10 NoUpgade 2 912021 11 13 7w 1535 875 300 s 136 06 om 003 03 003 oo 0% oo 003 02 08 0@
138 Pouct 50110 Chev on Non-Us. 100 NoUpg ave 2 8/1¢/20115 85 8/16/2021225 6 268 78 875 300 s 1% 04 00 002 020 002 001 03 00 002 02 0@ 001
102 Chemeal 35058 Chev on NonUs. 200 NoUpgade 2 /2021 13 05 15/202123 55 108 0 1083 875 300 EECR 1 07 om 00 02 000 o0 013 00 001 0e2 00 0@
15 Chemal 3725 Ches on NonUs. 200 NoUpg ade 2 224120219 08 2/25/20218 49 268 0 2368 &5 300 5w 03 00 001 005 000 000 02 000 001 005 000 000
180 Suemax 156650 Chev on Nonus. 100 0 Upg ade i /e/202113 45 525 e w0 875 300 EEC 0w o 002 045 004 002 035 00 002 045 004 0@
165 Podut 4655 Ches on NonUs. 100 NoUpgade 2 3/25/2021 12 50 32772021721 2% 0 a5 85 300 50 ee 05 001 002 006 001 000 04 001 002 008 001 000
m Podut 49800 Chev on Nonus. 200 NoUpgade 3 1/20: 538 000 7838 875 300 0w 091 om 003 015 001 o0l 08  ooi 003 015 0o oo
2 Posut 49800 Ches on NonUs. 200 Noupg ave 3 5/3/202122 06 5/7/202117 50 073 000 0173 875 300 500 0% 107 001 o004 015 o002 001 081 001 004 018 002 001
m Podut 49800 Chev on NonUs. 20 Noupgade 3 61772021 1407 6157202114 58 s 00 a8 875 300 s nn 057 om0 003 001 001 o4 oo 002 009 001 001
2 Posut 49800 Ches on NonUs. 200 Noupg ave 3 1172021625 14720211050 a2 00 7642 875 300 s v 08 001 003 015 001 001 06 001 003 015 001 001
m Podut 49800 Chev on NonUs. 200 o Upg ade 3 10/7/20213 05 10/5/2071 18 43 000 &6 875 300 370 . 07 om 003 01 001 o0l 0ss oo 003 02 0o oo
74 Chemaal 25300 Ches on Non-Us. 200 Noupg ave 2 7112/2021 21 85 1320211323 156 000 1563 &5 300 s an 024 00 001 003 000 000 015 000 001 0035 000 000
75 Podu  s01m Chev on Nonus. 30 NoUpgade 2 1772021036 /17202122 16 2e uws 0w a7 300 s as 025 0 001 010 001 o001 005 00 001 01 0o 0o
18 Podut 50000 Ches on NonUs. 200 NoUpg ade 3 8212011082 21/202121 32 083 0 1083 s 300 50 2w 013 00 000 002 000 000 010 000 000 002 000 000
17 Chemaal 2619 Chev on Nonus. 200 NoUpgade 2 63020211084 7/1/20213 05 135 00 1635 a7 300 0 ass 02 0 001 003 000 000 019 00 001 003 000 0@
187 Chemal 2619 Ches on NonUs. 200 Noupg ave 2 10/7/2021 21 10 10/9/20217 16 #1000 3410 &5 300 s w: 055 001 002 007 001 000 04 001 002 007 001 000
190 panaMax 68439 Chev on Nonus. 100 0 Upg ade 1 /6120216 40 g3 w3 0 875 300 0 s 0ss om0 0¥ 003 o 04 oo 002 03 053 0@
19 Chemal 37361 Ches on NonUs. 200 NoUpg ade 2 4/15/20212006 1620211012 1810 000 1810 &5 300 Y 02 00 001 003 000 000 017 000 001 0035 000 000
198 Chemaal 364 Chev on Nonus. 10 NoUpgade 2 32272021535 20121 15 000 658 mes 1w 300 0 s 02 0 001 003 000 000 02 00 001 003 0% 0@
07 Posut 4999 Chev on Non-Us. 200 Noupg ave 3 10/29/2021.9 09 10/30/20216 19 a1y s B8 1050 080 815 300 570 am 133w 025 000 001 010 001 001 019 000 001 00 001 001
24 podut  s1393 Chev on NonUs. 10 NoUpgade 1 1ap01 1323 y1s/20212225 B3 o 303 100 3w s 300 EEC R 03 0 001 00 001 000 034 00 001 006 001 0G0

Appendix A10.3



em < o Facto s basisChewron | m s o Facto < basis Chevron EmssonCalc basedon | Emsson Cakcbasedon | Em sson Calc basedonC | Em s on Calc based onIC
Ay AuxBoller CARB facto s Aux.Engine [ CARB facto s Aux.Boller [ factors Aux.Engne factors Aux. Boler

Port Calls & Calculation | ————

ShipNumber  class  owT Chareredto  FlagUsws.  AuxEngne  Boiler Type Berth ArrvalDate/Tme  Departure Date/T me. Total pumping BerhTme A A AwBoler A Auxbol | T P25 [ROGkwh]|  NOx | PWZS o Nor | P25 | ROG | Nox | PM25 | ROG | Conveson|AwxFuel BolFuel| NOx P25 KOG | NOx PMZ5 RO | NOx  PMZS  ROG | Nox  PMZ5  ROG
Non-US  NOxEmission Berth  (hs) NonPumpng Engne Boler loadfon Engne  SFC | (g/kwh) | (g/kwh) (ewn) | (ghowh) | (g/kwh) [ (gfiowh) | (@/owh) | (g/kwh) | (g/kut) | (gkwh) | (@wh) | Faco | m) g [ n mn em [ vm em o em [ m o wvmwm | em o vm m
) W) load  load-  Pumping  SIC  (ghwh) (kuh/ig,
(kW) _pumping _(lw) __(g/kwh) MG0)

T Podid 95 Thev on Non s 70 NoUpgade 3 SR a2l 7% 000 om0 s & o7 0 B 50 o057 om 200 017 0 ms ma@ 0% 00l 003 015 001 00l 08  00i 003 035 081 00
20 Posu 474 Ches on NonUs. 300 NoUpg ade 3 412720015 22 15011322 7967 0 e s s 8 0 180 o o 200 0w 370 091 095 001 003 015 001 00 017 001 005 015 001 001
25 AfaMasx 114780 Chev on NonUs. 20 Noupgade 4 10/1/2021 16 57 /3/201 2052 st :233 JEEI 875 w0 1a0 w0 017 om 200 or7 i mn o se 0w o0l 0@ 040 003 002 043 00l 002 04 003 002
25 AfaMax 114780 Chev on NonUs. 200 Noupg ave 1 10/3/2021 2123 10742021 22 08 s 0 wer s ae 85 0 180 050 o0 o0 200 ow 570 s3% 152 027 00 001 o1l 001 001 021 000 001 O0# 001 001
25 AfaMasx 114780 Chev on NonUs. 200 o Upg ade 1 7 10/13/20219 35 w47 a0 a7 s aws 87 w0 1a w0 017 om 200 0w 370 1206 155 002 006 0% 008 005 115 002 006 0% 008 005
25 AfaMax 114780 Chev on NonUs. 200 Noupg ave 1 14/5/20219 10 11372021457 7% 000 o178 o a6 85 0 180 050 o0 0 200 ow 570 19s4 2409 100 001 004 018 002 001 0% 001 004 018 02 001
28 SueMax 149995 Chev on NonUs. 30 Noupgade 4 32021 13 43 1208 B2 e B 1 875 w0 1a0 o7 om 200 0w a0 sa s 02 000 0Ol 04 Op4 002 005 000 001 04 004 002
29 Powa s Chev on NonUs. 100 Noupg ave 2 12/14/2021028 12/16/202122 50 703 0 w3 s s 8 0 180 220 o0 o0 200 ow 570 1603 1847 08 001 003 014 001 001 072 001 003 01 001 001
24 PanaMax 74875 Chev on NonUs. 10 NoUpgade 1 22001 14 50 /e/20216 28 Ze oo a6 2 3 875 w0 1 2w o o 200 0w i 15 200 osm ool 003 01 oo 001 071 001 003 0y ool 00l
23 P odu Ches on NonUs. 100 NoUpgade 1 5/2/2021 1802 5/5/202119 3¢ 7555 00 755 a0 s 8 00 180 220 o0 o0 200 ow 570 1675 193 08 001 003 014 001 001 07 001 003 014 001 001
27 podut  S0469 Chev on Nonus. 100 0 Upg ade 2 /23720011 13 /257202113 13 000 s s w0 1a 2w o o 20 0w i 136 1575 0w oo 003 012 oor 001 08 001 003 o2 0ol 00l
238 Posuct 4999 Ches on NonUs. 200 Noupg ave 3 12197202117 51 12/22/2021 1625 057 00 w57 s s 8 0 1380 050 01 o0 200 ow 570 1608 1852 08 001 003 014 001 001 06 001 003 014 001 001
21 podut 4908 Chev on NonUs. 30 Noupgade H /01380 2mpons 147 1050 77 ws0 s w7 w0 13a0 20 o0 om 200 0w 70 a2 um 02 0w 00l 003 001 000 004 000 00I 009 001 000
25 Posuct 510 Chev on Non-Us. 200 Noupg ave 3 1/21/2021 1057 1/22/20213 40 172 0 w2 s s 8 0 180 050 o0 o0 200 ow 570 38 a3 019 000 00l 003 000 000 015 000 00I 003 000 000
25 podut  S10M Chev on NonUs. 200 NoUpgade 2 120201 1228 12021127 s 00 sz 100 m a7 w0 1a 0. o7 om 200 o i 1w mm 0% oo 0 01 oo 001 075 001 008 07 0ol 00l
28 AaMax 115909 Chev on NonUs. 100 Noupg ave 1 66120218 35 6/13/2021021 177 00 1577 a9 875 0 1380 220 o0 o0 200 ow 570 a1 a1 175 0 007 031 003 002 15 002 007 03 003 0@
251 Panavax 73 Chev on Nonus. 200 0 Upg ade i 6/13/20211905 /15/20010 15 s 203 3 ww ws w0 a0 w0 017 0s 200 o1 0 sz 2% 0z 0w 00l 018 002 001 00 0w 00l 01 0% 00l
33 Powat  s2825 Ches on NonUs. 300 Noupg ave 3 4150011483 477201617 35 000 57 1050 08 85 00 1380 20 01 o 200 0w 50 e 103 04 001 002 005 001 000 005 001 02 005 00l 000
255 Poduct Chev on Nonus. 200 NoUpgade 3 711/202113 88 %10 00 ss10 100 w87 w0 1 w0 017 osm 200 0w 0 2575 114 o0l 004 019 0@ 00 0%  ooi 004 01 0% 001
258 Chemaal Ches on NonUs. 200 Noupg ave 2 12/25/2021.1 55 12/25/2021 12 00 1008 0 008 195 a1 8 00 1380 050 o0 o0 200 ow 50 305 265 016 000 00l 002 000 000 012 000 001 002 000 000
263 panatax Chev on Nonus. 10 NoUpgade 1 61320212150 6/15/202116 25 s siso wos s ma s w0 a0 o7 om 200 oy 0 mm ey 0e 00l 002 045 004 002 0S4 001 002 045 004 0@
264 P odu Ches on NonUs. 200 Noupg ave 2 /472021 15 40 6/6/20211045 508 000 a0 100 89 75 0 180 050 o0 o0 200 ow 570 s m3é 05 001 002 005 001 000 038 001 002 008 001 000
269 P oduct Chev on NonUs. 300 0 Upg ade 3 27/20217 55 1012 s 3 om0 w0 s s w0 1 20 0w om 200 o a0 w12 395 103 001 004 0.0 003 002 013 001 004 0D 003 00
268 P oduct Ches on NonUs. 300 NoUpg ade 2 2202021 11 59 24320211906 0 s a0 e s 00 180 20 o0 0 200 0w 570 709 877 03% 000 00l 006 001 000 007 000 00L 006 001 000
29 P oduct Chev on Nonus. 30 NoUpgade H 21 /17207113 58 000 B0 1w s s w0 1a 20 0w om 200 o1 a0 15s6  wss 0w ool 003 013 00r 001 015 001 003 013 00l 00l
7 podu Ches on 100 NoUpgade 3 3/11/2021 17 10 127202111 06 e 978 818 1050 080 815 0 1380 220 o0 o0 200 ow 570 409 1118 021 000 00l 005 001 000 018 000 00I 008 001 000
271 P odut Chev on us 100 NoUpgade 3 32272021 18 50 2372021 13 15 va sy 835 a7 w0 1 2w o o 20 or 20 3w 106 02 000 0oL 008 O0I 000 018 000 001 ©DO: 00l 000
7 Poduc Chev on s 100 NoUpgade 3 4372021 11 58 44720217 30 1955 1073 B0 1050 080 &5 0 180 220 o0 o0 200 ow 570 a8 1226 023 000 001 009 001 000 020 000 00I 009 001 000
271 P odut Chev on us 100 0 Upg ade 1 61620211737 177202115 40 2 nxs Lo W s s w0 1 2w o o 20 or o s 12 02 0 001 010 001 001 02 00 001 010 0o 041
7 podu Ches on s 100 NoUpgade 1 710202122 35 /127202111 08 88 188 1805 1050 089 875 0 1380 220 o0 o0 200 ow 570 m4 219 08 001 002 016 001 001 03 001 002 01 001 001
271 P odut Chev on us 10 NoUpgade 1 572021, 506 e s w02 ws0 s w7 w0 1a0 2w o o 20 or o 7% A7 0a om0 0 001 001 03 001 002 0% 001 041
7 podu Che on s 100 NoUpgade 3 2472021237 8/25/20216 14 ze  we e 100 8 &5 0 180 220 o0 o0 200 ow 570 625 185 03 000 001 014 001 001 02 000 001 014 001 001
271 P odut Chev on us 100 NoUpgade 1 13720212 2 /192021333 m07 s 315 ws 0w w0 1a0 2w o o 20 or 20 s; 145 02 000 0mL 01 00i 001 026 000 001 01 00l 00l
71 podu Ches on s 100 NoUpgade 1 9/28/20218 08 9/29/2021635 245 108 03 1050 w89 &5 0 180 220 o0 o0 200 ow 570 sm 3% 0% 000 001 010 001 001 025 000 001 00 001 001
271 P odut Chev on us 100 0 Upg ade 1 30202120 43 312001 19 18 208 165 s 100 s w0 1a 2w o o 20 or o s2 w0z 0w 00 013 001 001 02 0 00l 03 001 001
106 SuexMax Chev on NonUs. 6 Noupgade 4 1/1/2021555 122021923 247 1m0 93 e 0 85 0 1380 ow o o 200 ow 570 anm 47 021 000 001 03 003 002 000 000 001 03 003 0@
106 Suerbtax Che on Nonus. TS Noupsade . 1528 227 135 s e e 875 w0 a0 o7 om 200 o 0 4t 492 021 o0 001 0¥ 003 002 000 0o 001 0% 083 0@
106 Suexbax Chev on NonUs. 6 Noupgade 4 1/19/202118 23 1720120115 13 08 97 108 s s 85 0 1380 ow o1 o0 200 0w 570 a8 016 000 001 02 002 001 000 000 001 02 0@ 001
106 Suetbtax Chev on NonUs. TS Noupsade . 125201 2082 1277021508 a5 2533 nn e w7 w0 1a o 0w om 200 o1 200 sas  eso1 02 000 0O 048 004 003 000 000 001 04 004 003
106 SuesMax Ches on NonUs. 6 Noupgade 4 274020213 11 275720218 14 205 1958 om7 e w0 85 0 1380 ow o o0 200 ow 570 43 s048 02 000 001 03 003 002 000 000 001 0% 003 0@
106 Suetbtax Chev on NonUs. TS NoUpgade . 212012019 21012200 s 1892 878 e a ws w0 ow o om 200 ow i 3s @7 0. oo om  0® o003 002 00 000 001 02 003 002
106 Suexbax Chev on NonUs. 6 Noupgade 4 2/23/2021 10 41 228202111 40 u98 1672 527 e 0 85 0 180 ow o o0 200 ow 570 a7 4314 019 000 001 03 003 002 000 000 001 032 003 0@
106 Suerbtax Chev on NonUs. TS NoUpgade . 1015 sos  1ess uso e s s w0 ow o om 200 0w a0 a6 s12 02 o000 om 03 003 002 000 000 001 0% 003 002
106 Suexbax Chev on Non-Us. 6 Noupgade 4 1172011129 312/2017 24 199 108 0 e 0 85 0 1380 ow o o0 200 0w 570 2% 285 015 000 001 021 002 001 000 000 001 021 02 001
106 SuerMax Chev on NonUs. TS NouUpgade . 15/20213 00 11516 %27 s e sw s s w0 1 o 0w om 200 o1 a0 sa  ses7 02 000 00l 040 003 002 000 000 001 04 003 00
106 SueaMax Ches on NonUs. 6 Noupgade 4 3/28/202121 06 3/29/2021.21 08 205 1408 905 e 0 & 0 1380 ow o0 o0 200 ow 570 35 &1 018 000 001 028 002 002 000 000 001 028 002 0@
106 Suetbtax Chev on Nonus. TS NoUpgade a 15 ;e7 200 ue e s s w0 a0 o oy om 200 o1 s s 4o 0z o oo oa 08 o o0 00 001 04 003 0@
106 SuesMax Ches on NonUs. 6 NoUpgade 4 41872021223 41972021629 210 1908 o2 e 0 &5 0 180 ow o o 200 ow 570 420 a1 021 000 001 03 003 002 000 000 001 0% 003 0@
106 Suetbtax Chev on NonUs. TS Noupsade . 161 w23 ke e s s w0 1a o 0w om 200 o1 a0 sss s40s 02 000 0Ol 040 003 002 000 000 001 04 003 002
106 Suexbax Chev on NonUs. 6 Noupgade 4 5/19/2021 15 42 5/20/202116 23 68 1833 63 e B0 85 0 1380 ow o o0 200 ow 50 e & 019 000 001 035 005 002 000 000 001 035 005 00
106 Suetbtax Chev on Nonus. TS NoUpgade . 56202113 13 5/28/202111 26 %2 175 247 e s s w0 1a0 0w o om 200 0w i s sy 03 000 om 03 003 002 000 000 001 03 003 002
106 Suexbax Che on NonUs. 6 Noupgade 4 6/5/2021 18 25 6/6/202120 10 575 1925 60 e 0 8 0 180 ow o o0 200 ow s s 8 02 000 001 03 005 002 000 000 001 03 005 002
106 Suetbtax Chev on NonUs. TS Noupgade . 61920212232 2162 ae e W e s s w0 s o 0w om 200 o 30 4w sss 02 000 0Ol 041 004 002 000 000 001 04l 004 00
106 Suexbax Ches on NonUs. 6 NouUpgade s 6/29/202117 19 71312021205 27 150 162 s om0 &5 00 1380 ow o o 200 ow 50 4% 4471 025 000 001 035 005 002 000 000 001 033 005 002
106 Suexhtax Chev on Nonus. TS NouUpgade 4 9/2021 13 40 116 562 2050 612 e a  ws w0 1 o 0w om 200 o1 a0 3s  s1ss 020 000 0oL 03 003 002 000 000 001 D03 003 00
106 Sueabax Ches on NonUs. 6 Noupgade s 7/16/2021 17 21 2177202120 10 %8 1975 10 e om0 s 0 1380 ow o o0 200 ox 570 401 502 020 000 001 037 003 002 000 000 001 0% 003 0@
106 Suetbtax Chev on Nonus. TS Noupgade . 7/27/2021 13 58 /29/2001 108 Bt 5 s e a0 s w0 a0 o 0w om 200 o1 a0 sa  4ss2 02 000 0oL 03 003 002 000 000 001 0 003 002
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CARB At-Berth Regulation: Innovative Concepts Application
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Appendix A11.2: IC.11 Tier lll or above
certification on Auxiliary Engines (AE’s) for
ships Data Management System

Chevron maintains a central database, called the Marine Enterprise System (“MES”), which tracks
shipping activity from the initial cargo nomination to the vessel arrival, load or discharge of the nominated
cargo at berth, concluding with the vessel departure (unmooring). As shown below, MES is the source of
the majority of data inputs used to calculate vessel activity at berth, particularly timestamps for mooring
and unmooring, cargo transfer start and finish, and total barrels transferred by cargo type, as well as
vessel details such as IMO number, vessel owner and vessel type.

These vessel at berth activity inputs are common to not only the Baseline emissions calculations, but any
vessel-related innovative concepts that require an estimate of emissions associated with at-berth activity,
such as IC.10, I1C.11, 1C.12,1C.13 and IC.14.

In addition to the data inputs provided or derived from MES, Chevron uses the CARB at Berth Vessel
Questionnaire (VQ) to supplement inputs to the Baseline calculations, which is an .xls workbook
submitted by the vessel to CARB within 30 days of the vessel call, with a cc: to the Richmond Long Wharf.
The VQ spreadsheet provides further details that may not be available through MES, such as the vessel
type, IMO NOx Tier (0, 1, 2, 3) and can further support as a data quality check for timestamps provided in
MES for vessel arrival date/time and departure date/time.

Finally, if there are fields missing in the CARB at Berth VQ, Chevron can typically locate missing
information about the vessel itself through its PAVIS database (owned/maintained by Chevron Shipping),
which is used for vessel clearance data. Finally, if there are fields missing in the CARB at Berth VQ,
Chevron can typically locate missing information about the vessel itself through its PAVIS database
(owned/maintained by Chevron Shipping), which is used for vessel clearance data If the data are not
present in PAVIS, Chevron Shipping may also:

- Request additional data submission from vessels, by making this a requirement through changes in the
Terminal Information Booklet, including request for information from the vessels Technical Files, as
shown in the Validation Processes, below.
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CARB At-Berth Regulation: Innovative Concepts Application
Chevron Products Company, September 28, 2023

Appendix A11.2 - Chevron Richmond Long Wharf - Shipping Innovative Concepts (I.C. 10, I.C. 11, 1C.12, IC.13)

Data Management System
Vessel Activity at Berth I I Vessel Characteristics Vessel Clearance to call RLW |
- Mzarine Enterprise System (MES) CARB At Berth
~
Database Vessel Questionnaire [VQ) [A) mﬂ:ﬁ‘é‘:’m";ﬁ .
Owner: RLW Gperations Owner: Richmond HES : PRINE
4
=
Common Data: Vessel Name, Vessel IMQ number, Vessel Owner

PMES Inputs (from V1.30 Design Spec): VQInputs: PAVIS (valication):
. MES ID# MO o

IETI?: ENV# Vessel type

i Vessel typs Vessel owner

a Momination 1D . IMO NOx Tier (0,1, 2, 3) Fleetname
= Date of Last call - date/time Port Visit Vassel C88 data
o Vessel Owner Terminal Visited IMO NDx Tier
= vessel Type Berth Visited
% Power KW -text Arrival Date and Time
> Build Date - date/time D=parture Date and Time

Bertn name/number - Validation Processes:
- Moar Vessel - First Line - timestamp :"‘: type b:«::o‘l T 1. Verify and/or locata missing vessal information in
s Pre Transfer - Connect Hoses— Smestamp oy comeo e oone M) PAVIS, Q88 CF DY CONTACt With the snip directy.
3 Product type? F““| e - ag €engines ) 2. Ship Technical Files (engine technical file)

- eI CU T aux engines 3.Ship Inspaction -annually (IACS member]
3 Transter Corgo sTart- {Imesamp maual engine tier farecast. 4 An';ual NOx eauipmemyr;hnration (Tler’ll/lll
= ;‘m‘:' Cargo end - tmestamp IC.12 - EFs per Engin= Manufacturers, see ships)
= ip Quantity (bbls) spreacsheel. A n .
= Ship Earrels (DdIs) 5. Emission Calcs:
3 Cargo Quantity (VB) ic12 EKI:DYEFS for Dual-Fuel vessels, see Emission Inventory Calculation Reviews by HES
Spraa EE1 " _—
% Post-Transfer - Disconnzct Hoses - . . rjl‘g;l';‘:te:ml‘;: mi'z‘&d B
timestamp " - - - :

2 Unmoor vessel timestamp | [%szg;“" Innovative Concept—Y/N | softwara to pravent inaccurate/illogical
- it umbar
< Load (L) / Unload (D) activity

Delay coce (¥ applicablz)

CVX to devalop emissions cradit accounting
system to designate non-CEQA vs CEQAEOs 0
call and quantity of NOx, PM, ROG credits.

Calculations and Annual Report Template per each Shipping IC are

7.1C credit inventory and monchly by
HES Emission Inventory spedialist.

Data Retention: 5 years, minimum.
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Appendix A11.3 — IC.11 Tier Ill or above certification on Auxiliary
Engines (AE’s) for Ships - Emissions Calculation Spreadsheet
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Appendix A11.3 Emissions Calculation Spreadsheet

Chevron Richmond, IC.11 - Tier I1I or above certification for Auxiliary Engines

Total Emissions and Reductions from Tier 111 Aux Engines (MT)

NOx M2.5 ROG
(MT/Yr) | (MTD) | (MT/Yr)
[Baseline Emissions with CARB default Emission Factor 38.79 048 146

[Emissions using Tier IIl Emission Factor 363 048 146

Ilustration of how Chevron will only claim emission credit beyond business as usual

Total Emissi ions above Business as Usual (MT)
NOX PM25 ROG
MTYD | (MTYD | M1/
Third Party Marine Broker Forecast for Tier Ill Adoption Rate (forecast for 2023) 13% 13% 13%
33% 33% 33%

Chevron's Tier Il Adoption Rate
Is Chevron's Tier Il Adoption Rate Higher than Third Party Marine Broker Forecast Yes Yes Yes
Chevron's Claim "Beyond Business as Usual” Adoption Rate 20% 20% 20%

| dditional Details

Total Aux engine emission from vessel calls with Tier I Aux engines assuming CARB default baseline emission factors.
Total Aux engine emission from vessel calls with Trer 11l Aux engines assuming Tier Il emission factors.( Chevron has only assumed NOx reductions at this time )

| dditional Details

|Sample forecast acutal data will be provided from third party for the reported period
Chevron's Tier IIl adoption rate based on overall Tier Iil vessel calls for the reported period. ( Chevron has only assumed NOx reductions at this time)

This is an illustrative calculation based on the sample data provided. The intent is to demonstrate the calculation methodology.

Estimated Annual NOx Emission Reduction Credit from IC.11
2023 024 2025 2026 | 2027 [ 2028 [ 2029 2030 2031
[Third Party Marine Broker forecast for Tier III Adoption Rate 15% 17% 19% 2% | 25% | 28% | 31% 34% 34% _|Sample forecast actual data will be provided annually from third party
Chevron's forecast for Tier III Adoption Rate 34% 34% 41% 4% | 57% | 60% | 63% 65% 65%
Chevron's forecast on beyond Business as Usual adoption rate 19.1% 17.9% 224% | 258% | 323% | 326% | 321% 315% 315%
This is an illustrative calculation based on the sample data provided. The intent is to demonstrate the calculation methodology.
Flow Chart to explain Emissions Calculations for Each Vessel
Note: Total emissions will be the sum of all vessel calls for the reported period
A engine emissions (MT)
Furl T
MO Emission
‘WO Emissions per port eall Berth Time amengine toad | | s Enginesec | 1/ x| Comversion Factne | e x| o0
(] the) [low) fakwh) /gl {wh kg MGO) (NOx ) e
PM2 5 Emizsion
P25 Embssdans per port call | Berth Time A Engine Load % &ux Engine SFC 'lf " Coeversion Factoe . e o 1/1000
ey I thr} o) (i) T/ {lewhykg MGO) ais e
ROG Emission
|mhn'uiwnmnld Berth Time x Aux Engine Losd x A Engine SFC ‘u “‘wmim x F X 171000
MGO|
(L] {hr} (ke Mgl hwh/kg i (ROG g/hwh] lkg)
ﬁ
[_ma ]

Is Chev on's Te
I Adpt on Rate

Chevron does NOT Claim Any Credit for Emission
Reductions

Third Party Marine Broker
Forecast of Global Tier i
Adoption for Tankers
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Inputs & Data Sources

Inputs Sources Value
Aux Engine Load o 1. [axw) [ chemical | Product PanaMax |  AfraMax |  SuezMax | VLCC
(kw) 2020 Air Emissions Inventory, Port of Long Beach, p. 9. |Aux Engine Load | 1395 | 1050 832 | 986 | 689 | 1011
. (KW) Chemical Product PanaMax AfraMax SuezMax VLCC
Aux Boiler Load 1% - -
e e P ) 2020 Air Emissions Inventory, Port of Long Beach, p. 10. Aux Boiler Load Pumping 421 3089 3547 4976 8170 8262
Aux Boiler Load Idling 875 875 875 875 875 875
Aux Engil F 2019 Update to Inventory for Ocean-Going Vessels At Berth:
ux Engine SFC 2+ Aux Engine SFC (g/kwh) 217
(g/kwh) Methdology and Results, Appendix H, H53.
2019 Update to Inventory for Ocean-Going Vessels At Berth:
Aux Boiler SFC (g/kwh) 2+ Aux Engine SFC (g/kwh) 300
gy and Resutls, Appendix H, H53.
Conversion Factor . . . Conversion Factor (1/0.27)
| (kwh/kg MGO) | Final Regulation Section 93130.17 (d) (1) (B) (kwh/kg MGO) 3.70
Aux Engine Tier Engine Tier NOX (g/kwh) PM2.5 (g/kwh)** | ROG (g/kwh)**
Final Regulation Section 93130.5 (d) (1) CARB Baseline 0 13.80 0.17 0.52
Aux Engine Emission 2019 Update to Inventory for Ocean-Going Vessels At Berth: Tier | 1 12.20 0.17 0.52
s (i) ) 2% Tier 11 (IC.10) 2 10.50 0.17 0.52
Methdology and Resutls, Appendix H, H53. Tier 1 (1C.11) 3 260 017 052
Chevron Lightering Vessels *** TG 0.00 0.17 0.52
NOXx: IMO 4th GHG Study, p‘410‘3 Dual Fuel LNG (IC.13) Dual Fuel 1.30 0.17 0.52
Aux Boiler Tier Engine Tier NOX (g/kwh) PM2.5 (g/kwh) ROG (g/kwh)
A”:ﬂi;"f’(:;’;;‘)“" Final Regulation Section 93130.5 (d) (2) CARB Base No Upgrade 2.00 0.17 0.11
Test results from engine manufacturer. Burner Upgrade (IC.12) Upgrade 0.27 0.17 0.11
NOx: IMO 4th GHG Study, P.410, Dual Fuel LNG (IC.13) Dual Fuel 130 0.17 0.11
Berth Time
(Pumping and Idle)
It will be provided by vessel itself through Vessel Visit Report and
incorprated into Chevron's own data management system
Vessel Class
Engine Tier
Year Tier Il Tier Il TierI[ Tier 0 and below Total
2023 YTD 13%) 45%) 35%) 8% 100%|
2023 15%) 45%) 33%) 8% 100%|
Third Party Marine 2024 17%) 45%) 32%) 7%, 100%|
Broker F f 9 9 9 9 9
r? er .orecast ?r Sample forecast from third party marine broker: acutal data will be 2025 9% 5% S0% % C00%
Enginer Tier Adoption 2026 22%| 44%)| 29%) 6% 100%|
updated annually for IC.10 and IC.11.
Rate for Global 2027 25%) 43%) 27%) 6%) 100%|
Tankers 2028 28%) 42%)| 26%) 5%, 100%|
2029 31%) 41%) 24% 5%, 100%|
2030 34%) 40%| 22%| 5% 100%|

Note

*

Links

Chevron is conducting representative exhaust emission analysis from engines of varied tiers (II/I1I) and Aux boilers.
Based on results, Chevron might propose to CARB to use alternate engine load, SFC, and emission factors for

calculation of emissions from Aux engines and Aux boilers.

Chevron is presently not proposing lower emission factors for PM2.5 and ROG as we are not claiming any emission
reductions for these items. As stated in the Terminal Plan, Chevron is planning to conduct representative sampling on
Tier II/IIl Aux engines and Aux boilers. Based on test results, Chevron will approach CARB to include those emission
reductions in IC calculations. New emission factors will be proposed based on OEM recommendations and test results.
Chevron Pacific Lightering vessels Pegasus and Polaris Voyagers have tier Il AE. Since those vessels use steam
Turbine Generators (TG) during cargo operation while at berth, so no NOx emissions are assumed for those vessels.

to that are d in this

1

ENETIN)

Port-of-Long-Beach-Air-Emissions-Inventory-2019-2020 10.pdf (safety4sea.com)

2019 Update to Inventory for Ocean-Going Vessels At Berth Methodolo;

https
Technical File for Burner Upgrade

'www.imo.orf
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Table 2.8: Auxiliary Boiler Load Defaults by Mode, kW
Update to Inventory for Ocean-Going Vessels At Berth
Appendix A: Emission Factors
Vessel Type Berth Anchorage Emission Factors (all in g/kW*hr)
Transit Mancuvering  Hotelling  Hotelling, Fuel S
Carsier 85 187 323 14 Engine | oge | Fuel | comeomt | 7" | cha | n20 | NH3 | ROG | cO | sox | mox | He | PM10 | Pm2s | coz2 | Tos | Fuel
type type D 4 Used
52 122 156 156 & (%)
ot i S = Aoy | 1 born | Dimete |01+ [ 006 [ 05 | 0001 | 0590 |10 0454 | 12200 0.0 | 0.05 | oamm | ora [neso| 317
: iliary istilate L X X y
umhmif_l‘):::‘“'“'"g |:: o 132. ;:i Auxiliary | AtBerth | Distilate | 0.1 2 | 0.008 | 0.033 | 0.001 | 0520 | 1.10 | 0.424 |10.500 | 0.40 | 0.182 | 0.168 | 676 | 0620 | 217
b e o5 5 01 3 | 0.008 | 0.033 | 0.001 | 0520 | 1.10 | 0.424 | 2600 | 040 | 0.182 | 0.168 | 676 |0.620 | 217
% 03 0 | 0.008 | 0.033 | 0.001 | 0.520 | 1.10 | 1.275 | 13.800 | 040 | 0250 | 0.230 | 676 |0620 | 217
Goatpince - 3000 188 03 1 | 0008|0033 | 0001 | 0.520] 1.10| 1273 | 12200 | 040 | 0250 | 0.230 | 676 |0620 | 217
Contzines - 4000 ] 03 2 | 0.008 | 0.033 | 0.001 | 0520 | 1.10 | 1.2r5 | 10.500 | 040 | 0250 | 0.230 | 676 |0620 | 217
Containee - 5000 03 3 | 0008 | 0.033 | 0.001 | 0520 | 1.10| 1.275 | 2600 | 040 | 0250 | 0230 | 676 |0620 | 217
Container - 600 Di 1 0 0.008 [ 0.033 [0.001 [0520 [ 1.10 [ 4242 [13800 [040 [ 0489 | 0450 | 676 | 0620 | 217
Containee - 8000 AtBerth | Distilate 1 1| 0.008 [ 0,033 | 0.001 [ 0520 | 1.10 | 4242 | 12200 | 040 | 0488 | 0.450 | 676 [0.620 | 217
Container - 9000 Al Bertn | Distilate 1 2 | 0008 | 0.033 | 0.001 | 0520 | 1.10 | 4.242 | 10.500 | 0.40 | 0489 | 0450 | 676 |0620 | 217
Container - 10000 At Bertn | Distilate 1 3 | 0.008 | 0.033 | 0.001 | 0.520 | 1.10 | 4.242 | 2600 | 040 | 0489 | 0450 | 676 |0.620 | 217
Container - 11000 At Bertn 27 0 | 0.008 | 0.036 | 0.001 | 0460 | 1.10 | 11.983 | 14.700 | 0.40 | 1436 | 1.321 | 707 |0510 | 227
Containee - 12000 At Bertn 27 1| 0.008 | 0.036 | 0.001 | 0.460 | 1.10 | 11.983 | 13.000 | 0.40 | 1.436 | 1.321 | 707 |0.510 | 227
Containge - 13000 At Bertn 27 2 | 0008 | 0.036 | 0.001 | 0460 | 1.10 | 11983 | 11.200 | 0.40 | 1436 | 1.321 | 707 |0510| 227
s 14000 At Berth 27 3 | 0.008 | 0.036 | 0.001 | 0460 | 1.10 | 11683 | 5.300 | 040 | 1436 | 1321 | 707 |0510 | 227
E At Berth 04 99| 0.002 | 0.045 | 0.006 | 0110 | 0.20 | 0.587 | 1005 [0.10 | 0.164 | 0.151 | 934 |0.130 | 300
S o At Bertn 03 99| 0.002 | 0.035 | 0.008 | 0110 | 0.20 | 1.636 | 1995 |0.10 | 0.16a | 0.151 | 934 |0.130 | 300
B! At Bertn 1 99| 0.002 | 0.045 | 0.005 | 0110 | 0.20 | 1.760 | 1995 |0.10 | 0.589 | 0.542 | 934 |0.130 | 300
AtBertn 27 99 | 0.002 | 0.049 | 0.008 | 0.110 | 0.20 | 16.100 | 2.100 | 0.10 | 1.465 | 1348 | 950 | 0.130 | 308
Container - 23000
General Casgo
Ocean Tughoat (ATB/ITE) o 0 o o
Miscellancous 54 109 140 140
RoRo 104 206 282 282
Tanker - Chemical 94 137 421 261 Sources:
e e il S = California Air Resources Board H-53
262 382 3,547 538
196 259 4976 390
Tanker - Suczmax 144 99 8170 516
Tanker - VLCC 240 8262 467
Tanker - ULCC 235 322 10,718 366
Port of Long Beach 2 Ocrober 2021

al Aaliorg S
Gasvaerksve) 21

P O Box 844

9100 Aalborg
Denmark

Tel: +45 5 30 40 00
Fax: +45 5010 20 65

waw aitalaval com

To whom it may concem

Subject: Flue gas emission data of MF PA bumners

The flue gas. I are d as below table in general
based on the actual measurements from Alfa Laval Test Centre in Aalborg
[ Bumes | Fuei Bummer | Oz co NOx CARB™
| type oil Load | Content*® | Content, Content, Regulation
Less than 55 Max. NOx
| %) [3] tpom | ymgmm’) | ippm) [ mghent) [
| MF PA MOO* 100 40 10 1 4
75 4.0 A
S0 50 4
33 6.0 4
LNG* 100 40
75 40
50 5.0
33 6.0

“{Remarks)
*  COzcontent is not included due to combustion efficency index
= The local factors may affect the actual data measured on-site.
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em < o Facto s basisChewron | m s o Facto < basis Chevron EmssonCalc.basedon | Emsson Calcbasedon | Em sson Calc basedonC. | Em s on Calc based onIC
Ay AuxBoller (CARB facto s Aux.Engine [ CARS facto s Aux.Boller factors Aux. Boler

Port Calls & Calculation A ——————

ShipNumber  class owT Chareredto  FlagUsws.  AuxEngne  Boiler Type Berth ArrvalDate/Tme  Departure Date/T me. Total pumping BerhTme A Aue  AuBoller A Auxol [ Ox | P25 [ROG(ghw ]| NOx | PWM25 | ROG | NOx | PM25 | ROG | NOx | PM25 | ROG | Conveson | Auxfuel Bolfuel| NOx  PW2S ROG | Ox W25 KOG | NOx W25 KOG | Ox W25 ROG
Non-US  NOx Emission Berth  (hs) NonPumpng Engne Boler loadfon Engne  SFC | (g/kwh) | (g/kwh) (ewn) | (ghowh) | (@/kwh) [ (gfiowh) | (@/owh) | (g/kwh) | (g/kut) | (gkwh) | (@wh) | Faco | m) g [ m mn em [ mo em o em [ m o wvm o wm | m o vm m

er ) ) @ Pumping  SFC  (g/kwh) (ki

tow) ) MG0)
T ATaa 10958 Thev on om0 200 NoUpgade T Fa02021 0% B0 1S T a7 % 0 mm  ®w e 00l 003 048 00i 00 051 00i 003 04 001 083
1oATaMax 109999 Ches on NonUs. 200 Noupg ave 1 7/28/20213 29 713172021624 ne sy 1675 &5 300 50 1683 9123 0® 001 003 065 005 005 06 001 003 06 006 004
5 podur 49599 Chev on Nonus. 30 NoUpgade H 150211350 20202116 17 %3 105 580 875 300 o em 198 031 0 001 015 001 00l 005 000 001 015 001 00l
5 Podut 49599 Ches on NonUs. 300 Noupg ave 3 4s/202114 50 42820211425 75 00 7158 875 300 570 1631 187 08 001 003 014 001 001 016 001 003 014 001 001
9 pod  ds72 Chev on NonUs. 100 NoUpgade 1 5/14/2021 1006 5/15/2021 13 51 s 7em2 s 875 300 im0 mm mm 1 om0 0 005 003 103 00l 004 057 005 003
9 poduct Chev on Non-Us. 100 Noupg ave 1 5/21/20216 06 s/22/202118 92 a3 2 11 875 300 570 83 263 o0& 001 002 02 002 001 03 001 002 02 0@ 001
2 SueMa 15735 Chev on NonUs. 300 o Upg ade 4 1212001 1409 1320212311 303 nm 1020 875 300 s as & 02 o000 0o 043 0o+ 002 005 000 001 043 004 002
2% sueMax 157135 Chev on Non-Us. 300 Noupg ave 4 113720219 17 11472021 1049 55 106 78 75 300 570 s 4y 020 000 001 03 003 002 004 000 001 034 0035 0@
2 Suemax 157135 Chev on Non-us. 30 Noupgade . 26/202 ws  ws 20 875 300 30 a1l sess 03 000 0Ol 042 004 002 006 000 001 042 004 00
2% suMax 15735 Ches on Non-Us. 300 Noupg ave 4 47720212258 49201348 w8 13 750 &5 300 570 431 sa2 02 000 001 040 003 002 004 000 001 040 003 0@
2% SueMax 157135 Chev on Nonus. 30 Noupgade . 31/20216 35 517202119 19 %73 e un 875 300 i sa9 5870 02 000 0Ol 043 004 002 005 000 001 043 004 002
2% suMax 15735 Ches on NonUs. 300 Noupg ave 4 6/10/202118 40 612720211027 B 2w e 875 300 570 59 633 030 000 00l 047 004 005 006 000 O0L 047 005 003
2% SueMax 15735 Chev on Nonus. 300 o Upg ade . /21/202122 06 6232021833 s s B 875 300 0 s15 ss73 02 00 001 04l 004 002 005 000 001 04 008 0@
2% suMa 157135 Chev on NonUs. 300 Noupg ave 4 220012385 77512021635 s e 875 300 570 820 399 o0& 001 002 03 003 002 005 001 002 03 003 0@
2 SueMax 15735 Chev on NonUs. 30 Noupgade 4 9/2021 19 12 217202118 12 w0 s sa 875 300 i 703 53 0% 000 oGl 043 Oo4 002 007 000 001 043 004 002
2% sueMa 157135 Chev on Non-Us. 300 Noupg ave 4 9/15/20212030 9172021618 380 155 182 875 300 570 505 429 02 000 001 03 003 002 005 000 001 032 003 0@
% Atamax 11559 Chev on NonUs. 200 Noupgade 1 1047202123 37 0/7/20019 11 5757 o 5757 a7 300 a0 123 1s:m 0s o0l 0 011 0oi 001 048 001 002 01 00l 00l
31 Chemal 35210 Ches on NonUs. 100 NoUpgade 2 9/18/2021.6 30 9/18/2021.20 15 1375 000 1375 &5 300 570 a1 s 021 000 00l 003 000 000 019 000 00I 003 000 000
33 AfaMax 10561 Chev on Nonus. 100 0 Upg ade 1 118/ B35 s 1643 875 300 370 73 0s 0ol 003 0S5 005 003 05l 00l 003 0S5 005 003
a2 Poswc 49951 Chev on NonUs. 200 Noupg ave 2 2420211239 2/5/2021631 e 728 1062 875 300 570 407 851 021 000 001 007 001 000 016 000 00I 007 001 000
4 podu 4993 Chev on NonUs. 100 NoUpgade 2 /572 610 00 6110 875 300 20 146 1883 075 001 003 012 o001 001 08 00l 003 012 001 00l
4 Powa 4999 Chev on NonUs. 100 Noupg ave 3 9277202114 85 9/29/2021 19 49 500 00 5307 875 300 570 109 139 0® 001 002 010 001 001 05 001 002 00 001 001
a3 poduct o Chev on Non-Us. 10 Noupgade 3 2320017 20 /6120217 11 785 0 78 875 300 2.0 163 188 08 001 003 04 o001 001 07 001 003 0 00l 00l
S1 AaMax 115392 Chev on Non-Us. 100 Noupg ave 1 42920210 10 s/2/20211427 828 w9 66 75 300 570 16 8375 09 001 004 08 005 005 08 001 004 06 005 003
S2 panaMax 79700 Chev on Non-Us. 200 o U ade 3 12/a/2021 2089 1272021613 7.0 7.0 875 300 370 107 053 oo o0m 01 oo 001 o4 00l 002 01 00l 00l
55 ATaMax 105335 Chev on Non-Us. 100 Noupgade 1 011817 /202162 w008 49 1517 85 300 570 128 7103 066 001 002 053 004 005 058 001 002 053 004 003
57 Podut 4993 Chev on NonUs. 200 NoUpgade 2 101859 121202116 19 FIEER Y 33 875 300 i 734 82 0% 000 00l 005 OOl 000 028 000 001 005 00l 000
57 Podc 49995 Chev on NonUs. 200 Noupg ave 2 2/8/20215 50 2/9/202118 00 %1 00 %17 875 300 570 826 s o0a 001 002 007 001 000 032 001 002 007 001 000
57 Podu 4993 Chev on Non-Us. 200 Noupgade 2 31772021238 1320211812 R T s 875 300 370 & 07 ool 003 012 oo 001 0% ool 003 012 001 00l
57 Poduc 49995 Chev on Non-Us. 200 Noupg ave 3 2972021288 9/1/202113¢ 07 00 077 875 300 570 1612 1858 08 001 003 014 001 001 06 001 003 01 001 001
57 Podut 49995 Chev on Non-Us. 200 o Upg ade 2 10/10/20213 22 10/11/202120 10 w0 0w w080 875 300 370 071 04 001 o0m 008 o001 000 03 001 02 00 00l 000
57 Podwc 49995 Chev on Non-Us. 200 Noupg ave 2 117472021 17 57 1/6/202116 14 %28 00 628 875 300 570 155 1215 05 001 002 009 001 000 041 001 002 009 001 000
S8 SueMax 158582 Chev on Non-Us. 200 Noupgade a 2021 auss 233 s a7 300 i sw  sss 02 000 OG04 004 002 020 000 001 043 004 002
56 SueiMax 158582 Chev on Non-Us. 200 Noupg ave 4 8/23/202123 48 826/202111 26 5965 1950 013 w5 300 50 8% 83 046 001 0G 045 004 002 035 001 002 04 004 002
6 Poduct Chev on NonUs. 20 NoUpgade 3 2/22/202117 46 121242021 1953 s 0 5012 875 300 20 14 1 o0ss 001 02 010 O00i 001 04 001 002 0 0ol 00l
75 pamaMax 74246 Chev on NonUs. 200 Noupg ave 1 6/19/202117 46 624202113 82 w00 159 875 300 570 09 3043 107 001 004 025 002 001 08 001 004 025 0@ 001
78 panalax 74177 Chev on NonUs. 200 o Upg ade a /2021 B0 275 875 300 0 &5 268 03 0 001 020 002 001 025 00 001 02 0% 0ol
7% ponaMax 74177 Chev on NonUs. 200 Noupg ave 4 10/10/2021.7 06 10/22/20218 32 a3 168 260 875 300 570 s® 247 04 001 002 020 002 00I 035 001 002 02 0@ 001
79 AtaMax 110762 Chev on us 200 NoUpgade . /21/2001 20 35 221202117 18 055 s 1s 875 300 i a0 183 02 000 om0 oo 001 01 000 001 02 00l 00l
79 AaMax 114762 Chev on us 200 Noupg ave 1 4/6/2021 20 80 4/8/202118.49 15 3692 923 875 300 570 em 5753 05 001 002 04 004 002 03 001 002 043 008 0@
79 AtaMax 114762 Chev on us 200 Noupgade a 132021025 s/13/202121 15 08 w00 00 875 300 i as6 1828 02 o000 o0m 014 o001 001 01 000 001 0l 00l 001
79 AaMax 114762 Chev on us 200 Noupg ave 4 6/12/2012240 /13720211555 25 950 775 875 300 570 36 162 019 000 001 012 001 001 014 000 001 0@ 001 001
8 suehtax Chev on NonUs. 100 o Upg ade . 3 2712 uz e s a7 300 a0 s1 sS4 02 000 0Ol 041 003 002 023 000 001 04l 003 00
8 poaMax 73711 Ches on Non-Us. 100 Noupg ade 1 202220212085 2/25/20216 20 58 me e &5 300 50 1040 391 055 001 0G 03 005 002 047 001 002 03 005 00
8 panaax 73711 Chev on Nonus. 10 NoUpgade . s/212012229 s/22/202123 aes 170 727 875 300 0 ass 4 0z o0 0o 015 001 001 02 00 001 015 0o oo
8 ponaMax 73711 Ches on NonUs. 100 Noupg ade l 8112001637 82720211553 B2 275 952 875 300 570 &0 277 03 0w o001 021 002 001 02 000 001 02 0@ 001
8 AfaMaxc 115166 Chev on NonUs. 30 Noupgade 1 #/5/2021 2022 /72011013 ass 333 352 875 300 i 8ss  s200 046 001 0m2 03 003 002 009 00l 002 03 003 002
8 AaMax 115166 Chev on NonUs. 300 Noupgase 1 1772021833 22/2021 14 48 2625 182 1063 875 300 570 201 s7e4 138 002 005 04 004 002 02 002 005 043 008 0@
88 AfaMa 115265 Chev on NonUs. 300 o Upg ade 1 912001617 957202122 09 s sy 875 300 370 2% 12 om o005 02 o; o0 0: o 005 02 002 00l
8 AaMa 115166 Chev on Non-Us. 300 Noupg ave 1 1277202115 13 12/1/2021425 820 @50 1 875 300 570 1825 10580 095 001 004 07 007 004 018 001 004 078 007 004
88 AfaMac 115265 Chev on Non-us. 30 Noupgade 1 12/26/20215 31 12/28/2021 19 11 ey 2 875 300 70 13 62 e 001 003 01 00l 00l 013 0o 003 0@ 0ol 001
%0 AraMax 115635 Chev on Non-Us. 100 Noupgade 1 9/16/202118 51 9/19/2021.2056 nos B3 07 &5 300 570 1585 8506 081 001 003 065 005 005 072 001 005 06 005 003
S0 AfaMax 115635 Chev on NonUs. 10 NoUpgade 1 9232021143 9/26/202116 20 By me mw 875 300 a0 1578 ess  0s 001 003 050 004 003 071 00l 003 050 004 003
9 Chemeal 25 Chev on NonUs. 100 Noupg ave 2 11/9/2021 12 18 11/10/2021 1832 02 0 02 875 300 570 s15 79 047 001 002 006 000 000 041 001 002 006 000 000
o5 o Chev on NonUs. 100 o Upg ade 2 3/2021 15 39 151202 5550 00 5550 75 300 370 47 oss oo 0oz o1 ool 0o 05 001 002 om0l 00l
% Poduc 46105 Chev on Non-Us. 100 Noupg ave 2 11/2021008 13720211605 595 00 95 875 300 570 1457 167 07 001 003 012 001 001 06 001 003 012 001 001
99 Poduct  499% Chev on Non-Us. 200 Noupgade 1 1132021 1100 11772021 155 2.9 B9 875 300 370 2m 100 oo oo 01 oo 001 077 ool 004 07 00l 00l
1035 Posuct 4509 Chev on 000 Noupg ave 3 131720218 12 220 255 1958 995 875 300 50 en 7 01 000 001 015 001 001 03 000 001 015  00i 00l
103 Podut 4503 Chev on us 000 NoUpgade 1 01151 o8 07 0 w07 875 300 i w0z ms o oo o 009 o001 000 05 001 02 003 00l 000
103 Posuct 4509 Chev on s 000 Noupg ave 2 4302021825 sp2/2021027 2003 0 2003 875 300 570w 105 047 001 002 008 001 000 047 001 002 008 001 000
103 Podut 4503 Chev on us 000 0 Upg ade 2 15/2001 1121 5/15/202121 57 me om0 s a7 300 370 299 0% 00l 004 02 003 002 0% 001 004 03 003 002
105 Podut 4503 Ches on s 000 NoUpg ave 1 5/18/202122 36 52020211335 32 00 032 &5 300 50 8% 103 04 001 002 005 001 000 04 001 002 005 00l 000
103 Podu 4503 Chev on us 000 NoUpgade 2 53020211020 612720217 14 w0 e a7 300 0 266 0, 0oL 003 032 003 002 080 001 003 03 003 002
105 Podut 4603 Ches on us 000 NoUpg ace 3 6/8/2021 10 12 6/11/2021 1422 %1 w08 2708 85 300 50 13 s25 08 001 003 039 005 002 08 001 003 03 005 002
103 Podu 4503 Chev on us 000 NoUpgade 1 s/17/20212103 6157202115 42 aes a2 957 a7 300 i es7  mss 04 ool 0 02 002 001 049 001 02 02 002 00l
105 Podut 4603 Ches on s 000 NoUpg ave 3 6/19/202116 03 6227202193 G55 199 a6 a5 300 50 1484 3084 0% 001 003 025 o002 001 0% 001 003 02 002 001
103 Podut 4503 Chev on us 000 o Upg ade 2 /520211433 e w75 1w a7 300 0 w2 e 08 00l 003 04 004 002 088 001 003 042 004 0@
105 Podut 4603 Ches on s 000 NoUpg ave 3 7161202113 17 7171202110 00 072 0o 272 &5 300 570 anm e 02 000 00l 004 000 000 02 000  O0I 004 000 000
103 Podut 4503 Chev on us 000 NoUpgade 3 120211305 7177202118 80 s em s a7 300 0 wes s 0% 00l 003 045 004 002 0% 001 003 045 00% 0@
105 Podut 4603 Ches on s 000 NoUpg ade 3 71250202123 20 7128120218 08 s680 324 2% & 300 50 1284 34 066 001 0@ 02 002 001 06 001 002 027 002 001
103 Podut 4503 Chev on us 000 NoUpgade 2 0 /5/2021 12 7 a2 s 572 875 300 o s3 mA 04 0w 002 025 002 00 04 001 002 02 0% 00
105 Podut 4509 Ches on s 000 NoUpg ave 3 9/19/20211024 9/20/202119 01 ne 2050 512 &5 300 570 743 248 03 000 001 018 002 001 038 000 001 018 002 001
103 Podut 4503 Chev on us 000 0 Upg ade 2 2/2021 21 14 25/20 509 5197 a7 300 370 1443 0s 00l 002 01 001 00 06 001 002 01 001 001
105 Podut 4509 Che on s 000 NoUpg ave 2 1177202119 10 11/19/20211125 a2 a0 617 a5 300 50 ew 19% o4 o001 0@ 015 001 001 047 00l 002 015 001 001
104 Podut 46065 Chev on us 000 NoUpgade 1 2021 11 1/5/202115 30 213 wam L a7 300 a0 a1l 18% 03 000 0oL 014 001 001 03 000 001 0l 0ol 00l
104 Podut 46069 Chev on s 000 NoUpg ave 2 1/5/20211555 1/7/2021 2038 5272 0 5272 &5 300 570 w01 1338 061 001 002 010 001 001 06 001 002 010 001 001
104 Podut 46065 Chev on us 000 NoUpgade 2 17720217 51 15720211026 %58 125 a3 a7 300 o &0 71 031 0 001 013 001 001 03 00 001 013 0o 0o
104 Podut 45069 Ches on s 000 NoUpg ave 2 172812021732 1/31/20212 00 a7 B8 06 &5 300 570 1514 w25 07 001 003 031 003 002 077 001 003 03 003 0@
104 Podut 46065 Chev on us 000 o Upg ade 2 220018 2 a3 e 2 a7 300 0 1031 2w 0s 00 002 013 002 o0l 053 oo 002 01 0% 00l
104 Podut 45069 Ches on s 000 Noupg ave 2 2132021103 2157202119 10 12 2000 a1 &5 300 570 1506 330 07 001 003 025 002 001 077 001 003 025 0@ 001
104 Podut 4606 Chev on us 000 NoUpgade 3 /22/2021 104 77201 wi w2 was a7 300 a0 2579 s 1: 002 005 03 003 002 1% 00 005 0% 003 002
104 Podut 46069 Chev on s 000 NoUpg ave 1 10225 Y11/202118 10 a2 008 513 a5 300 50 08 s0e 105 001 004 03 005 002 106 001 004 037 005 002
104 Podut 4606 Chev on us 000 NoUpgade 2 30115 2572021 10 19 w07 & a0 a7 300 0 15 3! 0st 00l 002 026 002 o001 Osé oo 002 02 0% 00l
104 Podut 46069 Ches on s 000 NoUpg ave 1 3/25/2021 1052 3/27/20216 30 363 0 363 a5 300 50 9% mas 051 001 0m2 005 001 000 051 001 002 005 00l 000
104 Podut 46065 Chev on us 000 o Upg ade 2 /1120212 55 sas s e a7 300 0 1a4 ¥ 07 o0 003 02 002 o 07 oo 003 02 0% 0@
104 Podut 46069 Ches on s 000 NoUpg ave 2 412720115 40 1520211823 nn om0 a5 300 50 me@ w8 o o001 003 0% 005 002 08 001 003 02 005 002
104 Podut 4606 Chev on us 000 NoUpgade 1 217202115 3 3021114 a1 a1 a7 300 0 106 15 051 00l 002 003 001 000 Osi  Ooi 002 009 001 0G0
104 Podut 46065 Ches on s 000 NoUpg ave 2 4011221 42520211831 sy w25 09 & 300 570 123 2966 06 001 002 022 002 001 06 001 002 02 0@ 001
104 Podut 46065 Chev on us 000 NoUpgade 2 20217 08 5/a/2021 11 st ms Lao a7 300 20 1s 398 0s0 001 0G2 030 003 002 08 001 002 0D 003 00
104 Poduct 45069 Ches on s 000 Noupg ave 1 5/10/2021 19 36 5/13/202119 00 a0 sw  nz w5 300 570 1627 asa2 08 001 003 03 003 002 08 001 003 034 003 0@
104 Podut 4606 Chev on us 000 0 Upg ade 3 8/11/202: w7 @s e 875 300 20 a7 se7 127 00 005 o4 004 002 127 00 005 042 0p4 002
104 Poduct 45069 Ches on s 000 NoUpg ave 2 23720212 12 82772021220 %13 400 51 &5 300 570 2% 538 112 001 004 040 003 002 12 001 004 040 003 0@
104 Podut 4606 Chev on us 000 NoUpgade 2 37202112 3 st nw a0 875 300 a0 ;s 2%  0s 001 0 015 00i 001 08 001 02 015 00l 00l
104 Poduct 45069 Ches on s 000 NoUpg ave 3 9/9/20219 31 91172021420 2m 0 a1%0 &5 300 570 s7% 18 05 001 002 009 001 000 050 001 002 009 001 000
104 Podut 4606 Chev on us 000 NoUpgade 2 /1920122 12 21720215 33 us s 2o a7 300 0 78 1675 040 0 002 012 001 001 04 00 002 02 0o 00l
104 Podut 46069 Ches on s 000 NoUpg ave 1 1012021206 10/2/20214 15 215 0 215 &5 300 50 5% 68 030 000 00l 005 000 000 030 000 001 005 000 000
104 Podut 46065 Chev on us 000 0 Upg ade 3 f2/2014 33 /372021 10 a5 st 08 w12 a7 300 0 m3s 190 06 00l 002 015 001 001 06 001 002 015 001 00
104 Podut 46069 Ches on s 000 Noupg ave 3 10/16/202118'57 10/20/2021 16 55 597 saa 395 &5 300 50 218 68 109 001 004 045 004 002 109 001 004 045 008 002
104 Podut 4606 Chev on us 000 NoUpgade 2 /172021832 /20 & w25 sss a7 300 0 w7 497 075 00l 003 03 003 o002 075 ooi 003 03 003 0@
104 Podut 46069 Ches on s 000 Noupg ave 1 117412021182 11/5/20212 20 2463 0 263 &5 300 50 se 647 02 000 00l 005 000 000 025 000 001 005 000 000
104 Podut 4606 Chev on us 000 NoUpgade 1 113720218 31 11/14/2021 13 06 s 75 553 875 300 0 &% 2447 03% 0 001 018 002 001 03 00 001 01 0% 00
104 Podut 45069 Ches on s 000 NoUpg ave 3 1114720211329 11/16/2021221 %8 15 03 &5 300 570 m40 1997 o0& 001 002 015 001 001 045 001 002 015 001 001
104 Podut 4606 Chev on us 000 i Upg ade 2 /2020218 sla0 275 e 875 300 a0 13s9 a8 o2 ool 003 02 oo 001 072 001 003 02 002 00l
104 Podut 45069 Che on s 000 NoUpg ave 1 12732021725 12/5/2021 23 15 mes w25 765 &5 300 570 248 277 130 002 005 03 003 002 130 002 005 03 003 0@
104 Podut 46065 Chev on us 000 NoUpgade 3 7/202120 14 a2 s we 875 300 0 168 403 08 001 003 030 003 002 0% 0o 003 010 003 0@
104 Podu 46069 Ches on s 000 NoUpg ade 1 12/23/200 2245 12725202114 15 950 2% 1158 875 300 570 %00 2891 046 001 002 021 002 001 045 001 002 021 02 001
104 P oduct o Chev on 000 NoUpgade 2 /25/2071 14 39 /72021888 2208 0 208 875 300 a0 s 105 04 001 0m2 008 O0I 000 049 001 02 ©00: 00l 000
106 SueiMax 155374 Ches on NonUs. 6 Noupgade 4 9/17/202120 11 9/20/2021120 s15 1908 07 875 300 570 795 ssm 041 001 002 04l 004 002 000 001 002 04l 008 0@
m 5 Chev on NonUs. 20 Noupgade 3 7/13/2021 16 33 1472021 1029 e s 1010 875 300 0 a0 021 om 00 007 001 o0 01 00 001 07 001 0G0
1 Podut 49995 Ches on NonUs. 200 Noupg ave 3 7/19/2021 16 18 7/25/2021.20 08 we 1675 107 875 300 570 38 499 172 002 006 037 003 002 131 002 006 0% 003 0@
1w Podu 49737 Chev on Nonus. 200 Noupgade 2 825720215 58 2972021 1827 000 1627 a7 300 im0 019 0 001 003 000 000 014 00 001 003 000 0G0
28 AfaMax 115617 Ches on NonUs. 100 NoUpgade 1 21712001803 10202112 10 %12 00 7612 &5 300 s 1629 08 001 003 015 001 001 07 001 003 015 001 001
128 AfaMm 15617 Chev on Nonus. 10 NoUpgade 1 211302 /15120013 11 sl 000 sLas 875 300 s 136 0 0w 003 01 001 ool 0% oo 003 02 0o 0o
1 Podu Chev on NonUs. 300 NoUpg ade 2 7/10/2021 19 54 12/20212028 85 00 857 a5 300 50 uo 057 001 002 003 001 001 01 001 002 009 001 001
34 Podut 50267 Chev on Nonus. 200 0 Upg ade 2 a2 202021 sl6 0o 16 875 300 EECRY 072 om 003 o1 o1 oo o0ss oo 003 02 oo oo
136 Posut 4999 Ches on NonUs. 200 Noupg ave 2 2/18/2021 17 50 2/21/20217 20 615 00 6150 875 300 50 o 072 001 003 012 001 o001 05 o001 003 0@ 0ol 001
38 Podut 5010 Chev on NonUs. 10 NoUpgade 2 912021 11 13 7w 1535 875 300 s 136 06 om 003 03 003 oo 0% oo 003 02 08 0@
138 Pouct 50110 Chev on Non-Us. 100 NoUpg ave 2 8/1¢/20115 85 8/16/2021225 6 268 78 875 300 s 1% 04 00 002 020 002 001 03 00 002 02 0@ 001
102 Chemeal 35058 Chev on NonUs. 200 NoUpgade 2 /2021 13 05 15/202123 55 108 0 1083 875 300 EECR 1 07 om 00 02 000 o0 013 00 001 0e2 00 0@
15 Chemal 3725 Ches on NonUs. 200 NoUpg ade 2 224120219 08 2/25/20218 49 268 0 2368 &5 300 5w 03 00 001 005 000 000 02 000 001 005 000 000
180 Suemax 156650 Chev on Nonus. 100 0 Upg ade i /e/202113 45 525 e w0 875 300 EEC 0w o 002 045 004 002 035 00 002 045 004 0@
165 Podut 4655 Ches on NonUs. 100 NoUpgade 2 3/25/2021 12 50 32772021721 2% 0 a5 85 300 50 ee 05 001 002 006 001 000 04 001 002 008 001 000
m Podut 49800 Chev on Nonus. 200 NoUpgade 3 1/20: 538 000 7838 875 300 0w 091 om 003 015 001 o0l 08  ooi 003 015 0o oo
2 Posut 49800 Ches on NonUs. 200 Noupg ave 3 5/3/202122 06 5/7/202117 50 073 000 0173 875 300 500 0% 107 001 o004 015 o002 001 081 001 004 018 002 001
m Podut 49800 Chev on NonUs. 20 Noupgade 3 61772021 1407 6157202114 58 s 00 a8 875 300 s nn 057 om0 003 001 001 o4 oo 002 009 001 001
2 Posut 49800 Ches on NonUs. 200 Noupg ave 3 1172021625 14720211050 a2 00 7642 875 300 s v 08 001 003 015 001 001 06 001 003 015 001 001
m Podut 49800 Chev on NonUs. 200 o Upg ade 3 10/7/20213 05 10/5/2071 18 43 000 &6 875 300 370 . 07 om 003 01 001 o0l 0ss oo 003 02 0o oo
74 Chemaal 25300 Ches on Non-Us. 200 Noupg ave 2 7112/2021 21 85 1320211323 156 000 1563 &5 300 s an 024 00 001 003 000 000 015 000 001 0035 000 000
75 Podu  s01m Chev on Nonus. 30 NoUpgade 2 1772021036 /17202122 16 2e uws 0w a7 300 s as 025 0 001 010 001 o001 005 00 001 01 0o 0o
18 Podut 50000 Ches on NonUs. 200 NoUpg ade 3 8212011082 21/202121 32 083 0 1083 s 300 50 2w 013 00 000 002 000 000 010 000 000 002 000 000
17 Chemaal 2619 Chev on Nonus. 200 NoUpgade 2 63020211084 7/1/20213 05 135 00 1635 a7 300 0 ass 02 0 001 003 000 000 019 00 001 003 000 0@
187 Chemal 2619 Ches on NonUs. 200 Noupg ave 2 10/7/2021 21 10 10/9/20217 16 #1000 3410 &5 300 s w: 055 001 002 007 001 000 04 001 002 007 001 000
190 panaMax 68439 Chev on Nonus. 100 0 Upg ade 1 /6120216 40 g3 w3 0 875 300 0 s 0ss om0 0¥ 003 o 04 oo 002 03 053 0@
19 Chemal 37361 Ches on NonUs. 200 NoUpg ade 2 4/15/20212006 1620211012 1810 000 1810 &5 300 Y 02 00 001 003 000 000 017 000 001 0035 000 000
198 Chemaal 364 Chev on Nonus. 10 NoUpgade 2 32272021535 20121 15 000 658 mes 1w 300 0 s 02 0 001 003 000 000 02 00 001 003 0% 0@
07 Posut 4999 Chev on Non-Us. 200 Noupg ave 3 10/29/2021.9 09 10/30/20216 19 a1y s B8 1050 080 815 300 570 am 133w 025 000 001 010 001 001 019 000 001 00 001 001
24 podut  s1393 Chev on NonUs. 10 NoUpgade 1 1ap01 1323 y1s/20212225 B3 o 303 100 3w s 300 EEC R 03 0 001 00 001 000 034 00 001 006 001 0G0

Appendix A11.3



em < o Facto s basisChewron | m s o Facto < basis Chevron EmssonCalc basedon | Emsson Cakcbasedon | Em sson Calc basedonC | Em s on Calc based onIC
Ay AuxBoller CARB facto s Aux.Engine [ CARB facto s Aux.Boller [ factors Aux.Engne factors Aux. Boler

Port Calls & Calculation | ————

ShipNumber  class  owT Chareredto  FlagUsws.  AuxEngne  Boiler Type Berth ArrvalDate/Tme  Departure Date/T me. Total pumping BerhTme A A AwBoler A Auxbol | T P25 [ROGkwh]|  NOx | PWZS o Nor | P25 | ROG | Nox | PM25 | ROG | Conveson|AwxFuel BolFuel| NOx P25 KOG | NOx PMZ5 RO | NOx  PMZS  ROG | Nox  PMZ5  ROG
Non-US  NOxEmission Berth  (hs) NonPumpng Engne Boler loadfon Engne  SFC | (g/kwh) | (g/kwh) (ewn) | (ghowh) | (g/kwh) [ (gfiowh) | (@/owh) | (g/kwh) | (g/kut) | (gkwh) | (@wh) | Faco | m) g [ n mn em [ vm em o em [ m o wvmwm | em o vm m
) W) load  load-  Pumping  SIC  (ghwh) (kuh/ig,
(kW) _pumping _(lw) __(g/kwh) MG0)

T Podid 95 Thev on Non s 70 NoUpgade 3 SR a2l 7% 000 om0 s & o7 0 B 50 o057 om 200 017 0 ms ma@ 0% 00l 003 015 001 00l 08  00i 003 035 081 00
20 Posu 474 Ches on NonUs. 300 NoUpg ade 3 412720015 22 15011322 7967 0 e s s 8 0 180 o o 200 0w 370 091 095 001 003 015 001 00 017 001 005 015 001 001
25 AfaMasx 114780 Chev on NonUs. 20 Noupgade 4 10/1/2021 16 57 /3/201 2052 st :233 JEEI 875 w0 1a0 w0 017 om 200 or7 i mn o se 0w o0l 0@ 040 003 002 043 00l 002 04 003 002
25 AfaMax 114780 Chev on NonUs. 200 Noupg ave 1 10/3/2021 2123 10742021 22 08 s 0 wer s ae 85 0 180 050 o0 o0 200 ow 570 s3% 152 027 00 001 o1l 001 001 021 000 001 O0# 001 001
25 AfaMasx 114780 Chev on NonUs. 200 o Upg ade 1 7 10/13/20219 35 w47 a0 a7 s aws 87 w0 1a w0 017 om 200 0w 370 1206 155 002 006 0% 008 005 115 002 006 0% 008 005
25 AfaMax 114780 Chev on NonUs. 200 Noupg ave 1 14/5/20219 10 11372021457 7% 000 o178 o a6 85 0 180 050 o0 0 200 ow 570 19s4 2409 100 001 004 018 002 001 0% 001 004 018 02 001
28 SueMax 149995 Chev on NonUs. 30 Noupgade 4 32021 13 43 1208 B2 e B 1 875 w0 1a0 o7 om 200 0w a0 sa s 02 000 0Ol 04 Op4 002 005 000 001 04 004 002
29 Powa s Chev on NonUs. 100 Noupg ave 2 12/14/2021028 12/16/202122 50 703 0 w3 s s 8 0 180 220 o0 o0 200 ow 570 1603 1847 08 001 003 014 001 001 072 001 003 01 001 001
24 PanaMax 74875 Chev on NonUs. 10 NoUpgade 1 22001 14 50 /e/20216 28 Ze oo a6 2 3 875 w0 1 2w o o 200 0w i 15 200 osm ool 003 01 oo 001 071 001 003 0y ool 00l
23 P odu Ches on NonUs. 100 NoUpgade 1 5/2/2021 1802 5/5/202119 3¢ 7555 00 755 a0 s 8 00 180 220 o0 o0 200 ow 570 1675 193 08 001 003 014 001 001 07 001 003 014 001 001
27 podut  S0469 Chev on Nonus. 100 0 Upg ade 2 /23720011 13 /257202113 13 000 s s w0 1a 2w o o 20 0w i 136 1575 0w oo 003 012 oor 001 08 001 003 o2 0ol 00l
238 Posuct 4999 Ches on NonUs. 200 Noupg ave 3 12197202117 51 12/22/2021 1625 057 00 w57 s s 8 0 1380 050 01 o0 200 ow 570 1608 1852 08 001 003 014 001 001 06 001 003 014 001 001
21 podut 4908 Chev on NonUs. 30 Noupgade H /01380 2mpons 147 1050 77 ws0 s w7 w0 13a0 20 o0 om 200 0w 70 a2 um 02 0w 00l 003 001 000 004 000 00I 009 001 000
25 Posuct 510 Chev on Non-Us. 200 Noupg ave 3 1/21/2021 1057 1/22/20213 40 172 0 w2 s s 8 0 180 050 o0 o0 200 ow 570 38 a3 019 000 00l 003 000 000 015 000 00I 003 000 000
25 podut  S10M Chev on NonUs. 200 NoUpgade 2 120201 1228 12021127 s 00 sz 100 m a7 w0 1a 0. o7 om 200 o i 1w mm 0% oo 0 01 oo 001 075 001 008 07 0ol 00l
28 AaMax 115909 Chev on NonUs. 100 Noupg ave 1 66120218 35 6/13/2021021 177 00 1577 a9 875 0 1380 220 o0 o0 200 ow 570 a1 a1 175 0 007 031 003 002 15 002 007 03 003 0@
251 Panavax 73 Chev on Nonus. 200 0 Upg ade i 6/13/20211905 /15/20010 15 s 203 3 ww ws w0 a0 w0 017 0s 200 o1 0 sz 2% 0z 0w 00l 018 002 001 00 0w 00l 01 0% 00l
33 Powat  s2825 Ches on NonUs. 300 Noupg ave 3 4150011483 477201617 35 000 57 1050 08 85 00 1380 20 01 o 200 0w 50 e 103 04 001 002 005 001 000 005 001 02 005 00l 000
255 Poduct Chev on Nonus. 200 NoUpgade 3 711/202113 88 %10 00 ss10 100 w87 w0 1 w0 017 osm 200 0w 0 2575 114 o0l 004 019 0@ 00 0%  ooi 004 01 0% 001
258 Chemaal Ches on NonUs. 200 Noupg ave 2 12/25/2021.1 55 12/25/2021 12 00 1008 0 008 195 a1 8 00 1380 050 o0 o0 200 ow 50 305 265 016 000 00l 002 000 000 012 000 001 002 000 000
263 panatax Chev on Nonus. 10 NoUpgade 1 61320212150 6/15/202116 25 s siso wos s ma s w0 a0 o7 om 200 oy 0 mm ey 0e 00l 002 045 004 002 0S4 001 002 045 004 0@
264 P odu Ches on NonUs. 200 Noupg ave 2 /472021 15 40 6/6/20211045 508 000 a0 100 89 75 0 180 050 o0 o0 200 ow 570 s m3é 05 001 002 005 001 000 038 001 002 008 001 000
269 P oduct Chev on NonUs. 300 0 Upg ade 3 27/20217 55 1012 s 3 om0 w0 s s w0 1 20 0w om 200 o a0 w12 395 103 001 004 0.0 003 002 013 001 004 0D 003 00
268 P oduct Ches on NonUs. 300 NoUpg ade 2 2202021 11 59 24320211906 0 s a0 e s 00 180 20 o0 0 200 0w 570 709 877 03% 000 00l 006 001 000 007 000 00L 006 001 000
29 P oduct Chev on Nonus. 30 NoUpgade H 21 /17207113 58 000 B0 1w s s w0 1a 20 0w om 200 o1 a0 15s6  wss 0w ool 003 013 00r 001 015 001 003 013 00l 00l
7 podu Ches on 100 NoUpgade 3 3/11/2021 17 10 127202111 06 e 978 818 1050 080 815 0 1380 220 o0 o0 200 ow 570 409 1118 021 000 00l 005 001 000 018 000 00I 008 001 000
271 P odut Chev on us 100 NoUpgade 3 32272021 18 50 2372021 13 15 va sy 835 a7 w0 1 2w o o 20 or 20 3w 106 02 000 0oL 008 O0I 000 018 000 001 ©DO: 00l 000
7 Poduc Chev on s 100 NoUpgade 3 4372021 11 58 44720217 30 1955 1073 B0 1050 080 &5 0 180 220 o0 o0 200 ow 570 a8 1226 023 000 001 009 001 000 020 000 00I 009 001 000
271 P odut Chev on us 100 0 Upg ade 1 61620211737 177202115 40 2 nxs Lo W s s w0 1 2w o o 20 or o s 12 02 0 001 010 001 001 02 00 001 010 0o 041
7 podu Ches on s 100 NoUpgade 1 710202122 35 /127202111 08 88 188 1805 1050 089 875 0 1380 220 o0 o0 200 ow 570 m4 219 08 001 002 016 001 001 03 001 002 01 001 001
271 P odut Chev on us 10 NoUpgade 1 572021, 506 e s w02 ws0 s w7 w0 1a0 2w o o 20 or o 7% A7 0a om0 0 001 001 03 001 002 0% 001 041
7 podu Che on s 100 NoUpgade 3 2472021237 8/25/20216 14 ze  we e 100 8 &5 0 180 220 o0 o0 200 ow 570 625 185 03 000 001 014 001 001 02 000 001 014 001 001
271 P odut Chev on us 100 NoUpgade 1 13720212 2 /192021333 m07 s 315 ws 0w w0 1a0 2w o o 20 or 20 s; 145 02 000 0mL 01 00i 001 026 000 001 01 00l 00l
71 podu Ches on s 100 NoUpgade 1 9/28/20218 08 9/29/2021635 245 108 03 1050 w89 &5 0 180 220 o0 o0 200 ow 570 sm 3% 0% 000 001 010 001 001 025 000 001 00 001 001
271 P odut Chev on us 100 0 Upg ade 1 30202120 43 312001 19 18 208 165 s 100 s w0 1a 2w o o 20 or o s2 w0z 0w 00 013 001 001 02 0 00l 03 001 001
106 SuexMax Chev on NonUs. 6 Noupgade 4 1/1/2021555 122021923 247 1m0 93 e 0 85 0 1380 ow o o 200 ow 570 anm 47 021 000 001 03 003 002 000 000 001 03 003 0@
106 Suerbtax Che on Nonus. TS Noupsade . 1528 227 135 s e e 875 w0 a0 o7 om 200 o 0 4t 492 021 o0 001 0¥ 003 002 000 0o 001 0% 083 0@
106 Suexbax Chev on NonUs. 6 Noupgade 4 1/19/202118 23 1720120115 13 08 97 108 s s 85 0 1380 ow o1 o0 200 0w 570 a8 016 000 001 02 002 001 000 000 001 02 0@ 001
106 Suetbtax Chev on NonUs. TS Noupsade . 125201 2082 1277021508 a5 2533 nn e w7 w0 1a o 0w om 200 o1 200 sas  eso1 02 000 0O 048 004 003 000 000 001 04 004 003
106 SuesMax Ches on NonUs. 6 Noupgade 4 274020213 11 275720218 14 205 1958 om7 e w0 85 0 1380 ow o o0 200 ow 570 43 s048 02 000 001 03 003 002 000 000 001 0% 003 0@
106 Suetbtax Chev on NonUs. TS NoUpgade . 212012019 21012200 s 1892 878 e a ws w0 ow o om 200 ow i 3s @7 0. oo om  0® o003 002 00 000 001 02 003 002
106 Suexbax Chev on NonUs. 6 Noupgade 4 2/23/2021 10 41 228202111 40 u98 1672 527 e 0 85 0 180 ow o o0 200 ow 570 a7 4314 019 000 001 03 003 002 000 000 001 032 003 0@
106 Suerbtax Chev on NonUs. TS NoUpgade . 1015 sos  1ess uso e s s w0 ow o om 200 0w a0 a6 s12 02 o000 om 03 003 002 000 000 001 0% 003 002
106 Suexbax Chev on Non-Us. 6 Noupgade 4 1172011129 312/2017 24 199 108 0 e 0 85 0 1380 ow o o0 200 0w 570 2% 285 015 000 001 021 002 001 000 000 001 021 02 001
106 SuerMax Chev on NonUs. TS NouUpgade . 15/20213 00 11516 %27 s e sw s s w0 1 o 0w om 200 o1 a0 sa  ses7 02 000 00l 040 003 002 000 000 001 04 003 00
106 SueaMax Ches on NonUs. 6 Noupgade 4 3/28/202121 06 3/29/2021.21 08 205 1408 905 e 0 & 0 1380 ow o0 o0 200 ow 570 35 &1 018 000 001 028 002 002 000 000 001 028 002 0@
106 Suetbtax Chev on Nonus. TS NoUpgade a 15 ;e7 200 ue e s s w0 a0 o oy om 200 o1 s s 4o 0z o oo oa 08 o o0 00 001 04 003 0@
106 SuesMax Ches on NonUs. 6 NoUpgade 4 41872021223 41972021629 210 1908 o2 e 0 &5 0 180 ow o o 200 ow 570 420 a1 021 000 001 03 003 002 000 000 001 0% 003 0@
106 Suetbtax Chev on NonUs. TS Noupsade . 161 w23 ke e s s w0 1a o 0w om 200 o1 a0 sss s40s 02 000 0Ol 040 003 002 000 000 001 04 003 002
106 Suexbax Chev on NonUs. 6 Noupgade 4 5/19/2021 15 42 5/20/202116 23 68 1833 63 e B0 85 0 1380 ow o o0 200 ow 50 e & 019 000 001 035 005 002 000 000 001 035 005 00
106 Suetbtax Chev on Nonus. TS NoUpgade . 56202113 13 5/28/202111 26 %2 175 247 e s s w0 1a0 0w o om 200 0w i s sy 03 000 om 03 003 002 000 000 001 03 003 002
106 Suexbax Che on NonUs. 6 Noupgade 4 6/5/2021 18 25 6/6/202120 10 575 1925 60 e 0 8 0 180 ow o o0 200 ow s s 8 02 000 001 03 005 002 000 000 001 03 005 002
106 Suetbtax Chev on NonUs. TS Noupgade . 61920212232 2162 ae e W e s s w0 s o 0w om 200 o 30 4w sss 02 000 0Ol 041 004 002 000 000 001 04l 004 00
106 Suexbax Ches on NonUs. 6 NouUpgade s 6/29/202117 19 71312021205 27 150 162 s om0 &5 00 1380 ow o o 200 ow 50 4% 4471 025 000 001 035 005 002 000 000 001 033 005 002
106 Suexhtax Chev on Nonus. TS NouUpgade 4 9/2021 13 40 116 562 2050 612 e a  ws w0 1 o 0w om 200 o1 a0 3s  s1ss 020 000 0oL 03 003 002 000 000 001 D03 003 00
106 Sueabax Ches on NonUs. 6 Noupgade s 7/16/2021 17 21 2177202120 10 %8 1975 10 e om0 s 0 1380 ow o o0 200 ox 570 401 502 020 000 001 037 003 002 000 000 001 0% 003 0@
106 Suetbtax Chev on Nonus. TS Noupgade . 7/27/2021 13 58 /29/2001 108 Bt 5 s e a0 s w0 a0 o 0w om 200 o1 a0 sa  4ss2 02 000 0oL 03 003 002 000 000 001 0 003 002
106 Suexbax Chev on NonUs. 6 Noupgade 4 87720212158 8/13/202117 50 B8 e s e B0 5 0 180 ow o o0 200 0w 570 291 e 107 001 004 050 004 005 000 001 004 050 004 003
106 Suerhax Chev on Nonus. TS Noupgade . 8197202118 12 155 ue 183 e a0 s w0 1 o 0w om 200 o1 a0 3 ez 019 o000 oo 03 003 002 000 000 001 03 003 00
106 SuezMax Ches on NonUs. 6 Noupsade 4 8/26/2021 18 01 8/28/2021650 ®m wss 12 e s 85 0 180 ow o o 200 ow 570 55 4815 028 000 001 03 003 002 000 000 001 03 003 0@
106 Suexhtax Chev on Nonus. TS Noupgade . 1518 1B e e s s w0 1a o 0w om 200 o1 30 s 4ea 02 000 0oL 03 003 002 000 000 001 0¥ 003 002
106 Sueabax Ches on NonUs. 6 Noupgade 4 9710720212135 9/12/2021025 %8 11 @ e a0 8 00 1380 ow o1 o 200 ow so am s 021 000 001 035 005 002 000 000 001 035 005 00
106 Suexhtax Chev on Nonus. TS NouUpgade . 5/2021 13 24 9/26/202117 52 w47 ws 0w e s s w0 1 o 0w om 200 o 20 a2 47 02 o000 0o 03 003 002 000 000 001 ©0M 003 00
106 Suezbax Ches on NonUs. 6 NoUpgade s 107412021085 10/5/2021 141 ues w92 T2 e om0 s 00 1380 ow o0 o 200 ow 570 a7 457 019 000 001 03 003 002 000 000 001 034 003 0@
106 Suexbtax Chev on NonUs. TS Noupgade . 10/12/202110 13201, 150 1600 s e a0 ws w0 a0 o 0w om 200 o1 20 32 406 01 000 0Ol 0.0 003 002 000 000 001 0D 003 00
106 Suexbax Ches on NonUs. 6 Noupgade 4 10/17/202123 20 10/19/2021 1 8¢ %40 2008 62 e a0 &5 0 180 ow o o 200 ox 570 39 5088 020 000 001 03 005 002 000 000 001 038 003 0@
106 Suetbtax Chev on Nonus. TS NouUpgade . 3172021 1021 1201227 108 a2 es s s w0 a0 o 0w om 200 o s s s 0 00l 002 043 004 002 000 Ooi 002 043 004 0@
106 Suexbax Ches on NonUs. 6 Noupgade s 1127202119 47 11/13/202121 13 543 1950 53 e 0 8 0 180 ow o o 200 ow 570 38 4935 019 000 001 03 003 002 000 000 001 0% 003 0@
106 Suetbtax Chev on NonUs. TS Noupgade 4 115720218 15 117201202120 21 R e a0 s w0 1a o 0w om 200 o1 a0 sa a7 02 o000 oG 035 003 002 000 000 001 03 003 002
106 Suexbax Ches on NonUs. 6 NoUpgade 4 1128720217 37 11/29/2021 15 48 218 2w 00w w0 85 00 1380 ow o1 o 200 ow 50 a8l 6% 025 000 001 04 004 002 000 000 001 D& 004 002
106 Suexhax Chev on NonUs. TS NoUpgade . 21425 v 0w o e s s w0 1a o 0w om 200 o i 2s8 287 013 000 0 0. o002 001 000 000 000 02 002 00l
106 Suezbax Ches on NonUs. 6 Noupgade s 12/13/202111 30 127142021952 2y 7 TR e om0 s 00 1380 ow o o 200 0w 50 33 3815 01 000 00l 02 002 002 000 000 001 02 002 002
106 SuexMax Chev on NonUs. TS NouUpgade . 127201201 1322 vr wm es s s w0 1 o7 om 200 oy 0 a2 2 021 0 001 03 003 002 00 00 001 03 003 0@
106 Suexbhax Chev on NonUs. 6 NoUpgade 4 12/2¢/202118 10 12/26/2021719 w15 168 0% s om0 85 00 1380 ow o0 o0 200 0w 50 ss5 465 02 000 001 035 005 002 000 000 001 035 005 00
289 AfaMax Chev on Nonus. 100 NoUpgade 1 10/19/202123 14 10/25/2021 13 05 38 msso as3 o av a7 w0 1 2w o o 200 0w 30 2864 M0 146 002 006 107 009 005 129 002 006 107 009 006
291 Sueabax Ches on 100 Noupgade s i o 1/19/2021 14 32 53 1523 om0 e 0 &5 0 180 220 o0 o0 200 ow 570 &7 97 019 000 001 025 003 002 017 000 001 02 003 0@
291 suerhtax Chev on us 100 0 Upg ade . 15/20213 35 19/2021 15 45 1 s 773 e a ws w0 a0 2w o o 200 0w i 22 mm 01 o0 0w 01 oo 001 o1l 000 000 07 0ol 00l
291 sueabtax Chev on s 100 Noupgade 4 312/20219 10 3/13/20217 46 ne 192 168 e 0 85 0 180 220 o0 o0 200 ow 570 33 232 01 000 001 017 001 001 015 000 001 017 001 001
291 Suehtax Chev on us 100 NoUpgade . 370 s 32820215 14 7 s BRI U w0 a0 2w o o 200 0w 0 305 28 0 0 001 01 001 001 014 0 001 07 0o oo
291 sueabtax Ches on s 100 Noupgade s 4920218 43 /9202123 14 w2 83 618 e 0 8 00 1380 220 o o0 200 ow 50 217 2205 o1 000 000 016 001 001 010 000 000 01 001 001
291 suerhtax Chev on us 100 NoUpgade . 01010 /13/20012 30 1827 s 7es e a0 as w0 a0 2w o om 200 0w a0 243 z0s 01 o0 0w 01 oo 001 01 000 000 07 0ol 00l
291 SueMax 141,740 Ches on s 100 NoUpgade 4 4y25/20218 49 42620218 10 253 808 127 e a0 &5 00 1380 220 o o0 200 0w 50 34y 238 01 000 00l 018 001 001 016 000 001 018 001 001
21 Suebtax Chev on us 100 o Upg ade . 572572021 10 38 572620218 14 28 77 515 e s a7 w0 e 2w o o 200 0w 0 34 me 01 o000 0o 01 o001 001 015 000 001 07 0ol 00l
21 SueMax 141,740 Chev on s 100 Noupgade s 7126/2021 16 19 2702021 11 47 w7 650 2 e a0 & 00 1380 220 o o0 200 ow 50 20 193 015 000 00l 01 001 001 013 000 001 0l 001 001
21 sueMax 61 Che on us 100 o Upg ade . 2318 255 650 wos e a0 a w0 e 2w o o 200 0w a0 3w 19 01 000 0oL 015 001 001 01 000 001 015 00l 001
21 SueMax 141720 Chev on s 100 Noupgade 4 9/22/20211403 9/23/20211025 203 e B0 e a0 & 00 1380 220 o o0 200 ow 50 305 1994 016 000 00l 015 001 001 014 000 001 015 001 001
22 Suexhiax Che on us 100 Noupgade . /30120212358 s/a02002 207 700 B e s a7 w0 e 22 o om 200 0w 30 30 205 015 000 0oL 015 001 001 0 000 001 015 00l 001
292 SuMax 141720 Chev on s 100 NoUpgade 4 8/28/202112 38 81292021253 1425 725 700 e om0 &5 00 1380 220 o0 o0 200 0w s 2 011 000 000 015 001 001 010 000 000 015 001 001
22 suexhiax Che on us 100 o Upg ade . /61202123 47 420 633 73 e aws a 1380 2w o om 2 o017 20 212 1se 01 000 00 014 O00i 001 010 000 000 0 00l 00l
292 SueMax 141740 Ches on s 100 Noupgade 4 1/11/20212 84 11/22/20213 14 #5073 v e 0 85 0 180 220 o0 o0 200 ow 570 3 248 019 000 001 017 001 001 017 000 001 01 001 001
22 SueMax 101780 Chev on us 100 NoUpgade 4 s/2021 17 54 30/2001 3.4 480 700 7m0 e a ws w0 1a 2w o o 200 0w 20 2; 1920 o1 000 0 014 o001 001 010 000 000 0l 0ol 00l
293 SueMax 141,740 Ches on s 000 NoUpg ave 4 6/25/2021051 6257202115 31 wer 78 62 e a0 85 0 1380 1380 0 o0 200 0w 570 219 208 om0 000 015 001 001 01 000 000 015 001 001
293 suemax 141740 Chev on us 000 NoUpgade . E 157202117 26 ;s ws am s s a7 w0 s 3@ o o 200 0w o s 7 03 0 001 02 002 001 02 00 001 0% 0% 001
293 SueMax 141,740 Ches on s 000 NoUpg ave s 10/19/202121 59 10/21/20219 14 325 5 ue e om0 s 00 1380 1380 0 o0 200 ow 50 sz 258 02 o0 o0l 019 o002 001 027 000 001 015 002 001
293 Sueihiax Chev on us 000 o Upg ade . 2/16/20218 32 2725 ess we eo s a7 w0 a0 3@ o o 200 or 0 a7 2 021 0 001 0 001 001 02 00 001 0% 001 001
295 SuMax 141740 Ches on s 000 NoUpg ace s 12/29/20216 34 12/30/20218 42 %13 62 w2 e a0 &5 00 1380 B8 0 o0 200 0w 50 38 200 00 000 00l 016 001 001 020 000 001 01 001 001
29 suebax 61 Chev on us 100 NoUpgade . 29720218 38 1 510 EE I v e a a7 w0 a0 22 o o 200 0w o 3 22 01 o0 00 015 00 001 01 000 001 015 00l 00l
295 SueMax 141740 Ches on s 000 NoUpg ace s 1/15/20213 06 1/15/2021 2255 w82 67 Bo e a0 & 00 1380 B8 0 o 200 0w 50 2% 1997 015 000 00l 015 001 001 015 000 001 015 001 001
295 Suehiax Che on us 00 NoUpgade . 211328 2320011318 280 758 w2 s s w0 1 3@ o om 200 0w 0 35 2s 018 0 001 017 001 00l 018 00 001 017 0o 001
295 SueiMax 141,740 Ches on s 000 NoUpg ave 4 2/16/2021 13 50 24172021215 e ss 658 e a0 & 0 1380 B8 0 o0 200 0w 570 18 1603 009 000 000 012 001 00I 009 000 000 012 001 001
25 SueMax 101780 Chev on us 000 o Upg ade 3 /57202117 ue  sw 82 e aw  ws w0 1a B® o o 200 or a0 219 wss o1 000 0w 013 oo 001 o1 000 000 013 0ol 00l
295 SueMax 141,740 Chev on s 000 NoUpg ave . 5/17/2021 15 57 S/18/20211437 281 68 1585 e 0 85 0 1380 1380 0 o0 200 0w 570 33 0% 017 000 001 015 001 001 017 000 001 015 001 001
295 Suemax 141740 Chev on 000 NoUpgade . 8/15/20211823 81162017 SIS 60 e @ w7 w0 1 3w o om 200 0w 0 19 11 01 0 00 013 001 001 010 00 000 013 001 001
296 SueMax 155415 Ches on NonUs. 6 NoUpgade 4 1/5/20211400 /7720212 11 %18 18 B7 e w0 8 00 1380 ow o0 o0 200 ow 570 sa1 a7er 028 000 001 035 003 002 000 000 001 03 003 0@
296 Suemax 155415 Chev on Nonus. TS Noupgade . 162021127 Y1014 20 %88 w08 60 e au a7 w0 1 o 0w om 200 o a0 e st 02 o000 0oL 03 003 002 000 000 001 0% 003 00
296 SueMax 155415 Ches on NonUs. 6 Noupgade 4 11212021726 1727202116 21 2o w0 e s 8 0 180 ow o o0 200 ow 570 4 seas 025 000 001 043 005 002 000 000 001 043 008 0@
296 Suemtax 155, Chev on NonUs. TS Noupgade . a1 %3 125 708 e an w7 w0 1a o7 om 200 o a0 3 4904 020 000 04l 03 003 002 000 000 001 03 003 00
296 SueMax 155415 Ches on NonUs. 6 Noupgade s 28720219 45 271020216 15 450 o2 a8 e om0 &5 00 1380 ow o o0 200 ow 50 6 S63% 03 000 001 04 004 002 000 000 001 D& 004 002
296 Suemtax 15, Chev on Nonus. TS Noupgade . 1712001 15 37 115 nes a0 us e s s w0 a0 o7 om 200 oy 0 s03 S716 02 00 001 042 004 002 000 000 001 042 008 0@
296 SueMax 155415 Ches on NonUs. 6 NouUpgade s 31472021305 Ys20211223 330 s uss e w0 65 00 1380 ow o o 200 ox 50 4% s34 025 000 00l 04 004 002 000 000 001 D& 004 002
296 Suemax 155415 Chev on Nonus. TS NouUpgade 4 32372021835 321/2021 1025 IRt 60 e au a7 w0 1 o 0w om 200 o1 o 38 5019 020 0 001 03 003 002 00 00 001 0% 003 0@
29 SueMax 155415 Ches on NonUs. 6 NoUpgade 4 3/30/2021 15 13 31/20212226 2 w8 w03 s om0 &5 0 1380 ow o o 200 ow 570 ae7 537 026 000 001 040 003 002 000 000 001 040 003 0@
296 Suemtax 15, Chev on Nonus. TS NoUpgade . 1625 w7 1w wnm e s s w0 1 o 0w om 200 o1 20 429 463 02 000 04 035 003 002 000 000 001 03 003 00
296 SueMax 155415 Ches on NonUs. 6 Noupgade s 4/16/2021.4 50 4011220 350 s 9% e 0 &5 0 1380 ow o o 200 ow 570 a7 sss0 026 000 001 041 003 002 000 000 001 04 003 0@
29 Suermax 155 Chev on Nonus. TS Noupgade . 21/2021.23 163 093 21s 93 e a w7 w0 1 o7 om 200 o 0 a& 553 02 0 001 041 003 002 000 000 001 04 003 0@
296 SueMax 155415 Ches on NonUs. 6 Noupsade 4 5/9/202123 26 /117202115 18 B8 w20 s w0 85 0 180 ow o0 o 200 ox 50 5% 4 030 000 001 03 005 002 000 000 001 037 005 00
26 SueMax 15545 Chev on Nonus. TS Noupsade . 5/23/20212120 /25/20215 03 wm e us e s s w0 a0 o 0w om 200 o i sa s 0z 000 0oL o4 004 002 000 000 001 042 004 00
296 SueMax 155415 Ches on NonUs. 6 NoUpgade s 6/6/202122 80 687202114 14 5 ws 2n e w0 85 0 180 ow o1 o0 200 ow sn se 2 010 00 001 03 005 002 000 000 001 0% 005 002
29 Suermax 155 Chev on NonUs. TS Noupgade . 1712021727 /20211453 e 208 s o s s w0 a0 o 0w om 200 o 30 am  s7 02 000 0oL 04 004 002 000 000 001 04 004 00
296 SueMax 155415 Ches on NonUs. 6 Noupsade 4 625/20212250 62772021359 215 w5 ees s s0 85 0 1380 ow o0 o 200 ow 570 4% 301 02 000 001 02 002 001 000 000 001 02 0@ 001
29 Suermax 155 Chev on Nonus. TS Noupgade . 771972021 1700 21431 ;s s wa e s s w0 a0 o7 om 200 o 0 s3 sz 027 0 001 04 004 003 000 000 001 048 004 083
296 SueMax 155415 Ches on NonUs. 6 Noupgade s /2202021024 712320219 22 297 w5 w4 e w0 85 0 180 ow o0 o 200 0w 570 4% 53w 025 000 001 04 003 002 000 000 001 040 003 0@
296 Suemdax 155415 Chev on Nonus. TS Noupgade . 212021 19 32 /172021645 m2 2 BB s s s w0 a0 o 0w om 200 o1 a0 sw  ss oz o0 0oL 043 004 002 000 000 001 043 004 002
296 SueMax 155415 Ches on NonUs. 6 NouUpgade 4 14720215 50 15720211353 205 00 205 e om0 &5 0 1380 ow o0 o 200 0w 570 47 218 026 000 001 03 003 002 000 000 001 0% 003 0@
296 Suemtax 15 Chev on Nonus. TS Noupgade 4 82272021132 3720212121 aes s W ew s s w0 1a o7 om 200 oy i am 02 o0 001 041 004 002 00 00 001 04 00F 0@
296 SueMax 155415 Ches on NonUs. 6 Noupgade 4 8/31/202120 14 9/2/2021625 18 1992 w2 e a0 0 1380 ow o o0 200 ow 570 sa s2% 02 000 001 033 003 002 000 000 001 0% 003 0@
29 SuerMax 155 Chev on NonUs. TS NoUpgade . 104 23 ue s s s w0 a0 o 0w om 200 o1 30 sa3  ssa 02 000 0Ol 043 004 002 000 000 001 043 004 002
296 SueMax 155415 Ches on NonUs. 6 Noupgade s 9/1¢/20212033 9/15/202118 17 u73 s 74 e om0 &S 0 1380 ow o o0 200 ow 570 325 %8 017 000 001 027 002 002 000 000 001 027 0@ 0@
26 SueMax 15545 Chev on Nonus. TS Noupgade . 21/202103; 11215 m7 s 2 s s s w0 1a o o om 200 o1 a0 sa  se24 02 000 00l 04 003 002 000 000 001 04 003 00
296 SueMax 155415 Chev on NonUs. 6 Noupsade 4 9/28/20217 39 9/29/202118 24 75 1808 161 e om0 &5 0 180 ow o o0 200 ow 570 520 487 027 000 001 03 003 002 000 000 001 03 003 0@
29 Suermax 155 Chev on Nonus. TS Noupgade 4 772021 12 2331 s 2y wu e s s w0 1 o oy om 200 o a0 8ss  e407 045 001 0G2 047 004 003 000 001 02 047 004 003
296 SueMax 155415 Chev on NonUs. 6 Noupgade 4 10/15/20219 35 10/16/20212005 #50 1992 155 e 0 8 0 180 ow o o0 200 0w 570 s 5264 02 000 001 033 003 002 000 000 001 03 003 0@
29 SuerMax 155 Chev on Nonus. TS Noupgade 4 10/ 10/23/202102: x50 1708 82 e a  ws w0 1a o 0w om 200 o 30 38 s 02 000 0oL 03 003 002 000 000 001 03 003 00
296 SueMax 155415 Ches on NonUs. 6 Noupgade 4 11/6/2021 1429 117772012213 73 158 1% e om0 &5 0 1380 ow o o0 200 ow 570 a7 a2% 026 000 001 03 003 002 000 000 001 0% 003 0@
26 SueMax 155415 Chev on Nonus. TS NouUpgade . 11672021827 /1720212028 %0 2 us s s s w0 1 o 0w om 200 o a0 sa s 02 000 00l 04 004 002 000 000 001 042 004 00
296 SueaMax 155415 Chev on NonUs. 6 NoUpgade 4 123720211225 11/25/2021 1135 wu mrs sa s w0 85 0 180 ow o0 o 200 ow 570 705 643 03 000 00l 048 004 005 000 000 O0I 048 005 003
29 SuemMax 155, Chev on NonUs. TS NouUpgade . 17372021815 w201 1202 795 1892 s3 e am  ws w0 1 o 0w om 200 o a0 ams s 02 000 0oL 0% 003 002 000 000 001 0% 003 00
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CARB At-Berth Regulation: Innovative Concepts Application
Chevron Products Company, September 28, 2023

Appendix Al12:1C.12 - Upgraded Combustion and Control
systems for Auxiliary Boilers (AB’s) for ships

A12.1 - Map
A12.2 - Data Management System
A12.3 — Emission Calculation Spreadsheet

Inputs
Calculations
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Appendix A12.1: Map - 1C.12 Upgraded
Combustion and Control systems for Auxiliary
Boilers (AB’s) for Ships
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Appendix A12.2: 1IC.12 Upgraded Combustion
and Control systems for Auxiliary Boilers
(AB’s) for Ships — Data Management System

Chevron maintains a central database, called the Marine Enterprise System (“MES”), which tracks shipping
activity from the initial cargo nomination to the vessel arrival, load or discharge of the nominated cargo at
berth, concluding with the vessel departure (unmooring). As shown below, MES is the source of the
majority of data inputs used to calculate vessel activity at berth, particularly timestamps for mooring and
unmooring, cargo transfer start and finish, and total barrels transferred by cargo type, as well as vessel
details such as IMO number, vessel owner and vessel type.

These vessel at berth activity inputs are common to not only the Baseline emissions calculations, but any
vessel-related innovative concepts that require an estimate of emissions associated with at-berth activity,
such as IC.10, IC.11, 1C.12, 1C.13 and IC.14.

In addition to the data inputs provided or derived from MES, Chevron uses the CARB at Berth Vessel
Questionnaire (VQ) to supplement inputs to the Baseline calculations, which is an .xls workbook submitted
by the vessel to CARB within 30 days of the vessel call, with a cc: to the Richmond Long Wharf. The VQ
spreadsheet provides further details that may not be available through MES, such as the vessel type, IMO
NOx Tier (0, 1, 2, 3) and can further support as a data quality check for timestamps provided in MES for
vessel arrival date/time and departure date/time.

Finally, if there are fields missing in the CARB at Berth VQ, Chevron can typically locate missing
information about the vessel itself through its PAVIS database (owned/maintained by Chevron Shipping),
which is used for vessel clearance data. If the data are not present in PAVIS, Chevron Shipping may also:

- Request additional data submission from vessels, by making this a requirement through changes in the
Terminal Information Booklet, including request for information from the vessels Technical Files, as shown
in the Validation Processes, below.

- Request vessel to submit detailed information on modifications made to the Auxiliary Boiler Combustion
and Control system, to comply with this IC
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Appendix A12.2 - Chevron Richmond Long Wharf - Shipping Innovative Concepts (I.C. 10, I.C. 11, 1C.12, IC.13)

Data Management System

§ ’ Vessel Activity at Berth ‘ | Vessel Characteristics ‘ ‘ Vessel Clearance to call RLW ‘
53 .

Marine Enterprise System (MES) CARB At Berth
3 Database Vessel Questionnaire (VQ) (.xs) Own:ﬁ\g?eva:b::f .
3 Owner: RLW Operations Owner: Richmond HES ’ pping
i

Common Data: Vessel Name, Vessel IMO number, Vessel Owner

MES Input V1.30 Design S 3 . .
4 e 1o trom en Specl s PAVIS (validation):
= | 8
] IMO # e 8 IMO #
e ENV # Vessel type
-~ Vessel type Vessel owner
2 Nomination 1D IMO NOX Tier (0, 1, 2, 3) Fleet name
= Date of Last call - date/time Port Visit Vessel 88 data
é Vessel Owner Terminal Visited MO NOX Tier

Vessel Type Berth Visited

Power kW -text Arrival Date and Time
> Build Date - date/time Departure Date and Time

Berth name/number b Validation Processes:
e Moor Vessel - First Line - timestamp ::: ;‘:\esurrb\::el:oiler ™) 1. Verify and/or locate miss_ing vessel_ information in
2 Pre Transfer - Connect Hoses ~timestamp ¢, tyne — aux engines PAVIS, QB8 or by contact with the ship directly.
g Product type? Fuel consumed — aux engines (MT) 2 Sh_lp Techm_cal Files (engine technical file)

Transfer Cargo start - timestamp N 8 ) 3.Ship Inspection -annually (IACS member)
< " I 2 engine tier forecast. 4. Annual NOx equipment calibration (Tier I1/Ii
i~ Transfer Cargo end - timestamp IC.12 - EFs per Engine Manufacturers, see ships) equipt
E Ship Quanitity (bbs) spreadsheet. 5 :s ission Calcs:

Ship Barrels (bbis) IC.13 - IMO EFs for Dual-Fuel vessels, see - Emission talcs: N :
g Cargo Quantity (MB) sp‘(“ dsheet . En\qss,on Inventory Calcylanon Reviews by HES
ﬁ Post-Transfer - Disconnect Hoses - o E";SIOH |:Vﬁ|!9fnvt Speﬂ'lﬂllged oy S

timestamp _ . Timestamp data - internally Y
3 Unmoor vessel timestamp Use of an Innovative Concept ~ ¥/N software to prevent inaccurate/illogical

L ICEQ number .

% Load (L) / Unload (D) activity ’

CVX to develop emissions credit accounting
system to designate non-CEQA vs CEQA EOs to

7. IC credit inventory and monthly by

Delay code (i applicable) HES Emission Inventory specialist.

call and quantity of NOx, PM, ROG credits

Calculations and Annual Report Template per each Shipping IC are shown in Appendix A12.3

Data Retention: 5 years, minimum.
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Appendix A12.3: 1C.12 Upgraded Combustion and Control Systems
for Auxiliary Boilers (AB’s) for Ships — Emission Calculation
Spreadsheets
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Appendix A12.3 Emissions Calculatiol
Chevron Richmond, IC.12 - Upgraded Combustion and Control Systems for Auxiliary Boilers

o esels. Che ran will
owned operated and cha ered essels s applicabl.
ing. eselsthat it rchmond. The

[ essel illdae
progress wihtis ICAFTER appeo al by CARB. Onc appro ed Che ron wi | mplementtis € 1 phased mamer on i
o e

ol o ar asedon 2021 sl a1 1yt Richmond.
[t

(

e e
Upg sded

omve ses as umng CARB de au_base ne s on ac o s
ommves o5 0 hapg aded Combus o ond Con o sy ems 0 s b 5 assum g g aded Aue Bo ¢ cmscon aco s Chew on s o assaned NOS_edc ons o b me)

[The 1 m g and amountof e s n_educ ons s based an  ypothet o sce o Chiev on . esnt CARB Y ha
st e e upd e Inovat veconcetapp aton)p o 04 m em s on edct o

n Each Vessel Call
Noe Toa emissonswi_be hesum o a vese ca s o_he epo_edpe o
R e e (VT
=
] o B
| e pteenc ||  [rastoe tor imgrncea| | 1r1000
e e e B Bt [
P |of i | of e e e | 1000
Pty ey i By Barras [
T3 g
1 ot
o o] Ao pter anc. e T
ot [ s B B e
Demo Caleulation
Ermsson acia bassChev on | Emsdon st < bas s Chev an s on Ca ¢ basedon CARB | Eiee o0 G € based on CARR [Emson Gl basedon € acto & [ san Calc based onl€ acta &
New nput JCARS Emi sion acto s AuxEngine|CARB Erison ac 0 AuxBolle =D e e S st on P e
s | e 120 ouma] mnen| cone | 215 | 22 L e | vor | ewas wor | s wor | s | sos | v | es | ros | e aue vtfoet an| nor s oo s noo [ rcame S Cae | came AP camo
e Numbe RS | T kool honus lemisonte |16 TS| Seth A velDae/Tme |Depatueoste/Tme] Be | Ty Wl gy g od [ 0 1ol sc | s | gt [ gknt O8O g [ rn "CBRN | it | it [ ekt | k) | e | ke [om [om [ om o em "M um wm om [vodm 2 sosm | noxem  fu2® sos v
i n| ()| @) e Lo ()
o)
o6 Sl A Geror e 16 Umale 4 smIoimi  smamim  mi o 507 6w o am w nwm [ERT oo 0w 0w W T W 7% wm@ om0 oG 0@ 0% 0@ 000 G0l 0@ 0@ 00i 0%
106 S 1574 Gecon  NenUs TG Upgade 4 11201555 V2mmn  zer e 0w e s w o nw 0 1m0 ow o on  ow 0w am 4m® om0 00 03 03 0 000 000 0w 005 003 002
106 S 1574 Gecon  NenUs  To Upgake 4 172061 Tewmsaw  pw 11 8o s s w  ow nw 0 1w 0w o on  ow 01 3w 4 49w om0 o0 om0 0 000 000 0w 005 003 002
106 S 155374 Cevon  NenUs  To Upgade 4 1197001823 1.00a1553 08 975 105 o s w o nwm 0 1w 0w o on  ow 0 sm 3w %m0l 0 001 om0 0@ 00 000 000 0w 003 002 001
106 S 15534 Cevon  NenUS  To Upgade 4 125200208 127200508 3645 53 11 o s w  w nw 0 1w 0w o ov  ow 01 3w se  esm 0s 00 001 o0& 004 003 000 000 0 007 00+ 003
106 S 1574 Gecon  NenUs  To Upgae 4 2420311 dsamsu 05 1958 o4 g 5w o nw 0 1w 0w o ov  ow 01 3w 4 s om0 00 om0 0 000 000 0w 005 003 02
106 S 15534 Cevon  NenUs  To  Upgade 4 212002019 2p20m200 570 1 87 o 5w ow nw 0 1m0 0w o on  ow 0n w3 a@m om0 oo om om0 000 000 0w 0o 003 00
106 S 15534 Cevon  NenUs  To Upgade 4 223200041 22200140 M R 52 o 5w oW nw 0 1w 0w o ov  ow 0w 3 a4 01 0w 00 om0 0 000 000 0w 00 003 002
106 S 154 Gecon  Nenls  To Upgade 4 32001710 34201 Mos 1958 150 6 s w  ow nwm 0 1w 0w o ov  ow 01w 4 s@  os o 00 0% 03 0 000 000 0w 005 003 002
106 S 15534 Cevon  NenUS  To Upgade 4 31200129 3paa7: 1w 06 95w 5w w nw 0 1w 0w o on  ow 0w 2 s 01 0w 00 oz 0@ 0 000 000 0w 003 002 001
106 SeeMa 15534 Chevon  NenUS  To  Upgade 4 319201300 3021506 3627 205  Ises o s w o nw 0 1m0 0w o on  om 01 3w s ss 0s 0 001 04 03 0 000 000 0w 005 003 002
106 SwedMa 15534 Chevon  NenUS  To  Upgade 4 3282012106 322012008 2403 Mo 955 o s w o w0 0 1m0 0w o ov  ow 0 sm 3®  wm om0 00 0m 0@ 0@ 000 000 0w 00 002 0
106 S 1574 Gecon  NenUs  To Upgale 4 432032 dammis;  me 200 1497 6 s w  ow nw 0 1w 0w 0w on  ow 01w saw s 0w 0w 00 o0& 03 02 000 000 0w 006 003 002
106 SeeMa 15534 Chevon  NenUS  To Upgade 4 418200223 4192006 210 108 90 o s w w nw 0 1m0 0w o on  ow 01 3w ax 49 om0 001 0% 03 02 000 000 0w 005 003 002
106 S 1574 Gecon  Nens  To Upgade 4 5320m3 saanien  wn o W e @ 5w w nw 0 1m0 0w 0w ov  ow 01 3w sss sa6 0% 000 001 04 003 002 000 000 0 005 003 02
106 SeeMa 15534 Cevon  NenUS  To Upgade 4 519201158 50201623 Me8 183 6% o 5w w nw 0 1m0 0w o ov  ow 01 3w 3@ 4@ 01 0 001 03 03 02 000 000 0 005 003 002
106 S 15534 Cevon  NenUS  To  Upgade 4 5620313 smanuzs 42 175 2747w 5w o nw 0 1m0 ow o ov  ow 01w e B 03 0w 00 0® 00 0 000 000 0w 005 003 00
106 SeeiMa 155374 Cevon  NenUs  To Upgade 4 5salsas  Gewaado 2575 1825 6% o s w w nw 0 1m0 0w o ov  ow 01w 3 e o0x 0 001 0% 03 02 000 000 0w 005 003 002
106 S 15534 Cecon U  To Upgade 4 519:3 62067 3% e 1025w s w  w nw 0 1w ow o ov  ow 01w am s os 0 001 o0& 004 002 000 000 0w 006 00+ 002
106 S 15534 Cevon  NenUs  To Upgade 4 5292011719 71201205 277 le50 1527 o s w  w nw 0 1m0 0w o ov  ow 01 3w 4% w7nm 03 o 001 0@ 03 0 000 000 0w 00 003 002
106 SeedMa 15534 Chevon  NenUS  To Upgade 4 792340 70D %8 250 512 6o 5w w nw 0 1w 0w o on  ow 01w 3 s 0w 0 00 0% 03 002 000 000 0w 005 003 002
106 S 155374 Cevon  NenUS  To Upgade 4 7162001721 7@ %sm 175 700w s w  w nw 0 1w 0w o on  ow 01 3w am s o0® 0 001 om 03 0 000 000 0w 005 003 0
106 S 15534 Chevon  NenUs  To Upgae 4 7z720umss 729201108 715 ams e 5w w nw 0 1w 0w o ov  ow 01w s s 0w 0w 00 03 0 0 000 000 0w 005 003 00
106 S 15534 Cevon  NenUS  To Upgade 4 B7amiaise  SBau By D s mm s w  w nw 0 1w ow o on  ow 0n sm m: @m 1 o;m 00+ 00 0o+ 003 000 00l  ooi 007 00+ 003
106 SwedMa 155374 Cecon el  To Upgade 4 s1aisi 320285 7 1w en s s w w nw 0 1m0 0w o ov  ow 0 w3 aem 01 0w 00 03 03 0 000 000 0w  00¢ 003 0
106 SeeMa 15534 Cevon  NenUS  To  Upgade 4 Ba5Jmlsol  s2samiss  %m  ys 1923 o 5w w nw 0 1w 0w ow  ov  ow 01 3w sso 41 0% 0 001 0% 03 002 000 000 0 005 003 om0
106 S 154 Gecon  Nels  T6 Upgade 4 94:0m2311 Semsls  Mm  1s0  ls@ @9 5w w nw 0 1w 0w o on  ow 01 3w s e 0% 0 001 om 03 0 000 000 0w 005 003 o
106 SeeMa 15534 Chevon  NenUS  To  Upgae 4 9102002135 912200025 268 1 55 o s w w0 nw 0 1w 0w o on  ow 01 3w 4m 4  ou o 00 03 03 0 000 000 0w 005 003 om2
106 seeMa 1534 Chevon  NnUS  To  Upgade 4 9200324 sy 24 U0 1097w s W nw 0 1w 0w o on  om 01w 4 4m om0 o0 03 0 0@ 000 000 0w 005 003 om
106 S 1574 Gecon Nl To Upgade 4 104200045 osamin  wm ww  In @ s W nw 0 1w o0 o on  om 0w 3m 4% 01 0w 00 03 0 0 000 000 0w 00 003 om
105 seeMa 1534 Chevon  NonUS  To  Upgale 4 1002200104 1013200815 250 1600 %0 o s W 1w 0 1w o0 o ov  ow 01 3w 3m e 0 0 00l 01 03 0 000 000 0w 00 003 om
105 SeeMa 1534 Chevon  NonUS  To  Upgale 4 0U20MB20 101920018 2680 2008 62 om s w0 nw 0 1w o o ow oz 01w 3% s 02 o 00l o3 0 0 000 000 0w 005 003 002
106 S 15534 Cevon  NenUS  To Upgade 4 103120102 1200227 010 108 A0 6 s w ow nw 0 1m0 0w o ov  ow 01 3w s sse o4 om0 o0& 004 02 000 00l 0oL 006 00+ 002
106 S 155374 Cevon U  To Upgale 4 LRIy LBAB 258 150 59w s w o nw 0 1w ow o ov  ow 01w 3w 493 01 0 00 om 03 0 000 000 0w 005 003 02
106 SeedMa 15534 Chevon  NenUS  To Upgae 4 LI9208Is 12002021 3610 1750 130 6 5w w w0 0 1m0 0w o on  ow 01 sm  s&  am om0 o0 03 om0 000 000 0w 005 003 002
106 seedMa 155374 Cecon el To Upgade 4 L2273 ummals 28 21 59 5w w nw 0 1m0 0w o ov  ow 01 3w 4s ses% 02 000 001 o0& 004 002 000 000 0 006 00+ 002
106 S 155374 Cecon U To Upgade 4 LEJaun n7maas 03 lon 59 s w  w nw 0 1w 0w o ov  ow 0 sm 2 %7 om 0w 0  om  o@  0;m 000 00  ow 003 002 001
106 SeedMa 155374 Cecon U  To Upgade 4 LBANID  Ruuss  2I U7 59 5w w nw 0 1w 0w ow  on  ow 01w 3 m1s 0w 0w 00 o0m 0@ 0 000 000 0w 00 002 om0
106 SeedMa 155374 Cecon el  To Upgade 4 Lbanisis  pomabn 20 177 59 s w w nw 0 1m0 0w ow  on  ow 01 3w 4w ;om0 00t 03 03 02 000 000 0w 005 003 002
106 SeedMa 155374 Cecon U  To Upgade 4 L2600 R2saa7ie 35 lem w59 5w w nw 0 1w 0w o ov  ow 01 3w sss s 0% 000 001 03 03 002 000 000 0w 005 003 002
236 S 155415 Gecon  Nens 16 Upgade 4 15201400 17amzn % 59 5w o nw 0 1m0 0w o on  ow 0n sm se 4@ 0® 0 001 03 03 0 000 000 0w 005 003 002
236 S 155415 Gecon  Nels  To Upgade 4 116201177 1vzan s 2008 o9 5w ow nw 0 1m0 ow o ov  ow 0 sm 4w s@ om0 00 03 0 0 000 000 0w 005 003 002
236 seedMa 15415 Cecon el  To Upgade 4 12120726 1zaoia me 27 59 s w w nwm 0 1w 0w o on  ow 01w 4m  se 03 0 001 o0& 004 002 000 000 0 006 00+ 002
236 S 155415 Gevon  NenUs TG Upgade 4 21201150 2220800 %3 193 59 5w w0 0 1w 0w o on  ow 01 3w 3 494 0n 0 001 0% 003 002 000 000 0w 005 003 002
236 S 155415 Gevon  NenUs TG Upgade 4 28201945 10261 59 s w o nw 0 1w ow o ov  ow 01 3w 665 s3% 0% 00 001 o0& 004 002 000 000 0 006 00+ 002
236 SeedMa 15415 Cecon U To Upgade 4 207201537 219ma1ls 3 20 59 s w w nw 0 1w 0w o on  ow 01w sm s 0% 0 001 0@ 004 002 000 000 0 006 00+ 002
236 S 155415 Checon  NeoUs  To Upgade 4 314201305 31smz : az 59 s w w nw 0 1m0 0w o on  ow 0 sm as se. 03 0w o0 o o0+ om  om 0w o o0 00 om
236 S 155415 Cecon  NeoUs  To Upgade 4 3232083 3uzonlozs k83 1w 59 s w o nw 0 1m0 0w o ov  ow 01w 3 s 0. 0 001 om 03 0 000 000 0w 005 003 02
236 S 15415 Cecon U  To Upgade 4 3%20Misis  3nzon;zs  u2 0w 59 s w  w nw 0 1w ow o ov  ow 01w 4 W  os 0w 00 o 0 0 000 000 0w 005 003 002
236 S 155415 Gecon  NenUs  To Upgae 4 47201a seames  wn 1800 59 5w o nw 0 1w ow o ov  ow 01w 4 s om 0w 00 03 0 0 000 000 0w 005 003 002
236 SeedMa 15415 Cevon  NenUS  To Upgade 4 416200450 epamnm s s 59 5w w nw 0 1w 0w o ov  ow 01w am s oa 0 001 o0& 003 002 000 000 0w 006 003 002
236 s 15415 Cecon  NenUs  To Upgade 4 42120M:40 42370063 208 s 59 s w w nw 0 1w 0w o on  ow 01 3w 4e  ss3%  0s 0 001 o0& 003 002 000 000 0 006 003 002
236 SeedMa 15415 Chevon  NenUS  To  Upgade 4 59232 sHALI  B®  Um 20w s w o nw 0 1m0 0w o on  ow 01 3w s 49 0% 0 001 om0 0 000 000 0w 005 003 02
236 SeeMa 15415 Chevon  NenUS  To  Upgade 4 523202120 525200808 Mm a1 o 5w w nw 0 1w 0w o ov  ow 0 sm  sm s 0w 0w 00 0@ 0o 0 000 000 0w 006 00+ 002
236 SeeiMa 15415 Chevon  NenUs  To  Upgae 4 Soai2M  Gaalle  ms Um0 23w 5w w nw 0 1m0 0w o ov  ow 01w sm am 0% 0 001 0% 03 0 000 000 0w 005 003 002
236 SeedMa 15415 Cevon  NenUS  To Upgae 4 51200727 Gisauss 318 2808 835 o s w  w nw 0 1w 0w o on  ow 01 3w am  sm  os 0 001 os 004 002 000 000 0 006 00+ 002
236 SeeMa 15415 Chevon  NenUS  To  Upgae 4 5252025  6272003% 915 250 55 o s w w nw 0 1m0 0w o on  ow 01w 4% mm om0 00 0% 0@ 0 000 000 0w 00 002 001
236 SeedMa 15415 Chevon  NenUS  To  Upgade 4 7142001700 7leaa3 s 250 1043 o s w  w nw 02 1w 0w o ov  ow 01 sm s® em 0@ 0w 00 os 004 003 000 000 0 006 00+ 003
236 SeeMa 15415 Chevon  NenUS  To  Upgae 4 7220000 730m9n Ry 250 1247w s w o nw 0 1m0 0w o on  ow 01w 4®m  smsm 03 0w 001 oo 03 0 000 000 0w 005 003 0
236 S 155415 Gecon N TG Upgade 4 82201193 Bamess  mm w15 @ s w  w nw 02 1m0 0w o ov  ow 0 sw  sw s 0w 0w oo o0& 04 0 000 000 0 006 00+ 002
236 S 155415 Gecor  NenUs  To Upgake 4 Blezous Bisamns 205 w00 1205 6 5w o nw 02 1m0 0w o ov  om 01w 4 s os 0w 00 0® 0 0 000 000 0w 005 003 0
236 SeedMa 15415 Chevon  NenUS  To  Upgale 4 822032 smawonan s ar 1023w s w o nw 02 1m0 0w o ov  ow 01 3w 47 sw 0s 00 001 o0& 004 002 000 000 0 006 00+ 002
236 SeedMa 15415 Chevon  NenUS  To  Upgade 4 83202014 92201625 M1 1% 147 o s w  w nwm 0 1w 0w o ov  om 01w sm ss 0% 0 001 0% 003 002 000 000 0w 005 003 0
236 S 155415 Gecon  Nens  To Upgade 4 97mmun sowmmom %3  mP  wn @ 5w w nw 0 1w 0w o ov  ow 01w s se  0® 0w 001 o0& 004 02 000 000 0 006 004 002
236 SeeMa 15415 Chevon  NenUS  To  Upgade 4 9142002033 9ISl 273 w2 74w 5w w nw 0 1w 0w om  on  om 0 w33 % ow 0w 00 oz 0@ 0 000 000 0w 00 002 0
236 SeeMa 15415 Chevon  NenUS  To  Upgade 4 922000%  smaanis BT 250 152 6 o wms w  w  nw 0 1w 0w 0w on  ow 01w s s 0@ 0w 001 04 03 0 000 000 0w 005 003 om0
236 SeeMa 15415 Chevon  NenUS  To  Upgade 4 92820073 Smamilsa 75 lsos 5w ee om0 &5 2 0 1@ 0 1m0 0w o ov  ow 01 sm s 4w 0w 0w 00t 0% 0 0 000 000 0w 005 003 om0
235 SeeiMa 15415 Chevon  NenUS  To  Upgade 4 10720D14 1090283 38 2h yL s s s o7 0 1@ 0 1w 0w 0w on  ow 01 3w ss  ew  0ss  0m 0@ o0& 004 003 000 0Ol 0oL 006 00+ 003
235 seeMa 15415 Chevon  NonUS  To  Upgale 4 1015201335 1016202005 M50 1% 1as o s w w nw 0 1w o0 o on  ow 01w s1 se 0% 0 00 0% 003 0 000 000 0w 005 003 om2
236 SeeMax 15415 Chevon  NnUS  To  Upgale 4 102120M03 102320003 580 7o 572 o s W w0 0 1m0 o0 o on  om 01w 3% 4% 0n 0w 00 om0 0 000 000 0w 00 003 om
236 SeMa 155415 Gevon Nl To Upgade 4 NEMLH  nm MR N BE 150 w9 w0 w5 27 00 1 0 1m0 o0 o on  om 01w 47w ou 0w 00 om 0% 0 000 000 oW 00 003 002
236 SeedMax 15415 Chevon  NenUS  To Upgade 4 L6287 L0028 %0 A& 14w e s &5 o0 0 1% 0 1w 0w o ov  ow 0 sm s® sem  0® 0 001 0@ 004 002 000 000 0 006 00+ 002
236 SeedMa 15415 Chevon el To  Upgade 4 U2Z2MDZ3  WB0MUBd O BB 80w s s o0 0 1w 0 1m0 0w o ov  ow 01w 705 e 0% 0w 00 o 00+ 0m  om 00 o0 00 008 om
236 SeedMa 15415 Cevon el To  Upgade 4 L3isds  pAmang 2% 8w s se s ss o7 0 1w 0 1m0 0w o ov  ow 01w 41 s om0 001 03 003 02 000 000 0w 005 003 002
236 SeedMa 15415 Cevon  NenUs  To  Upgae 4 L102011s28  RI02ls3% 2513 1825 6 o s w W nw 0 1w ow o ov  ow 01 3w 3% 4se 01 00 001 03 03 02 000 000 0w 005 003 02
236 SeedMax 15415 Chevon  NenUs  To  Upgade 4 L2ANNG  R20ARIS MR 28 LN s s &5 o7 0 1@ 0 1m0 0w o on  ow 0w s1 sm 0w 0w 001 o0& 004 02 000 000 0w 006 00+ 002
26 SeeMax 15415 Chevon  NenUs  To | Upgade 4 L3208z 1120200 1355 M0 4% se s &5 20 0 1w 0 1m 0w o ow  om 0 swm 2m w1 om 0w o oz 0@  0m 000 00  ow 003 00 oo

Appendix A12.3



Inputs & Data Sources

Inputs Sources Value
Aux Engine Load o 1. [axw) [ chemical | Product PanaMax |  AfraMax |  SuezMax | VLCC
(kw) 2020 Air Emissions Inventory, Port of Long Beach, p. 9. |Aux Engine Load | 1395 | 1050 832 | 986 | 689 | 1011
. (KW) Chemical Product PanaMax AfraMax SuezMax VLCC
Aux Boiler Load 1% - -
e e P ) 2020 Air Emissions Inventory, Port of Long Beach, p. 10. Aux Boiler Load Pumping 421 3089 3547 4976 8170 8262
Aux Boiler Load Idling 875 875 875 875 875 875
Aux Engil F 2019 Update to Inventory for Ocean-Going Vessels At Berth:
ux Engine SFC 2+ Aux Engine SFC (g/kwh) 217
(g/kwh) Methdology and Results, Appendix H, H53.
2019 Update to Inventory for Ocean-Going Vessels At Berth:
Aux Boiler SFC (g/kwh) 2+ Aux Engine SFC (g/kwh) 300
gy and Resutls, Appendix H, H53.
Conversion Factor . . . Conversion Factor (1/0.27)
| (kwh/kg MGO) | Final Regulation Section 93130.17 (d) (1) (B) (kwh/kg MGO) 3.70
Aux Engine Tier Engine Tier NOX (g/kwh) PM2.5 (g/kwh)** | ROG (g/kwh)**
Final Regulation Section 93130.5 (d) (1) CARB Baseline 0 13.80 0.17 0.52
Aux Engine Emission 2019 Update to Inventory for Ocean-Going Vessels At Berth: Tier | 1 12.20 0.17 0.52
s (i) ) 2% Tier 11 (IC.10) 2 10.50 0.17 0.52
Methdology and Resutls, Appendix H, H53. Tier 1 (1C.11) 3 260 017 052
Chevron Lightering Vessels *** TG 0.00 0.17 0.52
NOXx: IMO 4th GHG Study, p‘410‘3 Dual Fuel LNG (IC.13) Dual Fuel 1.30 0.17 0.52
Aux Boiler Tier Engine Tier NOX (g/kwh) PM2.5 (g/kwh) ROG (g/kwh)
A”:ﬂi;"f’(:;’;;‘)“" Final Regulation Section 93130.5 (d) (2) CARB Base No Upgrade 2.00 0.17 0.11
Test results from engine manufacturer. Burner Upgrade (IC.12) Upgrade 0.27 0.17 0.11
NOx: IMO 4th GHG Study, P.410, Dual Fuel LNG (IC.13) Dual Fuel 130 0.17 0.11
Berth Time
(Pumping and Idle)
It will be provided by vessel itself through Vessel Visit Report and
incorprated into Chevron's own data management system
Vessel Class
Engine Tier
Year Tier Il Tier Il TierI[ Tier 0 and below Total
2023 YTD 13%) 45%) 35%) 8% 100%|
2023 15%) 45%) 33%) 8% 100%|
Third Party Marine 2024 17%) 45%) 32%) 7%, 100%|
Broker F f 9 9 9 9 9
r? er .orecast ?r Sample forecast from third party marine broker: acutal data will be 2025 9% 5% S0% % C00%
Enginer Tier Adoption 2026 22%| 44%)| 29%) 6% 100%|
updated annually for IC.10 and IC.11.
Rate for Global 2027 25%) 43%) 27%) 6%) 100%|
Tankers 2028 28%) 42%)| 26%) 5%, 100%|
2029 31%) 41%) 24% 5%, 100%|
2030 34%) 40%| 22%| 5% 100%|

Note

*

Links

Chevron is conducting representative exhaust emission analysis from engines of varied tiers (II/I1I) and Aux boilers.
Based on results, Chevron might propose to CARB to use alternate engine load, SFC, and emission factors for

calculation of emissions from Aux engines and Aux boilers.

Chevron is presently not proposing lower emission factors for PM2.5 and ROG as we are not claiming any emission
reductions for these items. As stated in the Terminal Plan, Chevron is planning to conduct representative sampling on
Tier II/IIl Aux engines and Aux boilers. Based on test results, Chevron will approach CARB to include those emission
reductions in IC calculations. New emission factors will be proposed based on OEM recommendations and test results.
Chevron Pacific Lightering vessels Pegasus and Polaris Voyagers have tier Il AE. Since those vessels use steam
Turbine Generators (TG) during cargo operation while at berth, so no NOx emissions are assumed for those vessels.

to that are d in this

1

ENETIN)

Port-of-Long-Beach-Air-Emissions-Inventory-2019-2020 10.pdf (safety4sea.com)

2019 Update to Inventory for Ocean-Going Vessels At Berth Methodolo;

https
Technical File for Burner Upgrade

'www.imo.orf
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Table 2.8: Auxiliary Boiler Load Defaults by Mode, kW
Update to Inventory for Ocean-Going Vessels At Berth
Appendix A: Emission Factors
Vessel Type Berth Anchorage Emission Factors (all in g/kW*hr)
Transit Mancuvering  Hotelling  Hotelling, Fuel S
Carsier 85 187 323 14 Engine | oge | Fuel | comeomt | 7" | cha | n20 | NH3 | ROG | cO | sox | mox | He | PM10 | Pm2s | coz2 | Tos | Fuel
type type D 4 Used
52 122 156 156 & (%)
ot i S = Aoy | 1 born | Dimete |01+ [ 006 [ 05 | 0001 | 0590 |10 0454 | 12200 0.0 | 0.05 | oamm | ora [neso| 317
: iliary istilate L X X y
umhmif_l‘):::‘“'“'"g |:: o 132. ;:i Auxiliary | AtBerth | Distilate | 0.1 2 | 0.008 | 0.033 | 0.001 | 0520 | 1.10 | 0.424 |10.500 | 0.40 | 0.182 | 0.168 | 676 | 0620 | 217
b e o5 5 01 3 | 0.008 | 0.033 | 0.001 | 0520 | 1.10 | 0.424 | 2600 | 040 | 0.182 | 0.168 | 676 |0.620 | 217
% 03 0 | 0.008 | 0.033 | 0.001 | 0.520 | 1.10 | 1.275 | 13.800 | 040 | 0250 | 0.230 | 676 |0620 | 217
Goatpince - 3000 188 03 1 | 0008|0033 | 0001 | 0.520] 1.10| 1273 | 12200 | 040 | 0250 | 0.230 | 676 |0620 | 217
Contzines - 4000 ] 03 2 | 0.008 | 0.033 | 0.001 | 0520 | 1.10 | 1.2r5 | 10.500 | 040 | 0250 | 0.230 | 676 |0620 | 217
Containee - 5000 03 3 | 0008 | 0.033 | 0.001 | 0520 | 1.10| 1.275 | 2600 | 040 | 0250 | 0230 | 676 |0620 | 217
Container - 600 Di 1 0 0.008 [ 0.033 [0.001 [0520 [ 1.10 [ 4242 [13800 [040 [ 0489 | 0450 | 676 | 0620 | 217
Containee - 8000 AtBerth | Distilate 1 1| 0.008 [ 0,033 | 0.001 [ 0520 | 1.10 | 4242 | 12200 | 040 | 0488 | 0.450 | 676 [0.620 | 217
Container - 9000 Al Bertn | Distilate 1 2 | 0008 | 0.033 | 0.001 | 0520 | 1.10 | 4.242 | 10.500 | 0.40 | 0489 | 0450 | 676 |0620 | 217
Container - 10000 At Bertn | Distilate 1 3 | 0.008 | 0.033 | 0.001 | 0.520 | 1.10 | 4.242 | 2600 | 040 | 0489 | 0450 | 676 |0.620 | 217
Container - 11000 At Bertn 27 0 | 0.008 | 0.036 | 0.001 | 0460 | 1.10 | 11.983 | 14.700 | 0.40 | 1436 | 1.321 | 707 |0510 | 227
Containee - 12000 At Bertn 27 1| 0.008 | 0.036 | 0.001 | 0.460 | 1.10 | 11.983 | 13.000 | 0.40 | 1.436 | 1.321 | 707 |0.510 | 227
Containge - 13000 At Bertn 27 2 | 0008 | 0.036 | 0.001 | 0460 | 1.10 | 11983 | 11.200 | 0.40 | 1436 | 1.321 | 707 |0510| 227
s 14000 At Berth 27 3 | 0.008 | 0.036 | 0.001 | 0460 | 1.10 | 11683 | 5.300 | 040 | 1436 | 1321 | 707 |0510 | 227
E At Berth 04 99| 0.002 | 0.045 | 0.006 | 0110 | 0.20 | 0.587 | 1005 [0.10 | 0.164 | 0.151 | 934 |0.130 | 300
S o At Bertn 03 99| 0.002 | 0.035 | 0.008 | 0110 | 0.20 | 1.636 | 1995 |0.10 | 0.16a | 0.151 | 934 |0.130 | 300
B! At Bertn 1 99| 0.002 | 0.045 | 0.005 | 0110 | 0.20 | 1.760 | 1995 |0.10 | 0.589 | 0.542 | 934 |0.130 | 300
AtBertn 27 99 | 0.002 | 0.049 | 0.008 | 0.110 | 0.20 | 16.100 | 2.100 | 0.10 | 1.465 | 1348 | 950 | 0.130 | 308
Container - 23000
General Casgo
Ocean Tughoat (ATB/ITE) o 0 o o
Miscellancous 54 109 140 140
RoRo 104 206 282 282
Tanker - Chemical 94 137 421 261 Sources:
e e il S = California Air Resources Board H-53
262 382 3,547 538
196 259 4976 390
Tanker - Suczmax 144 99 8170 516
Tanker - VLCC 240 8262 467
Tanker - ULCC 235 322 10,718 366
Port of Long Beach 2 Ocrober 2021

al Aaliorg S
Gasvaerksve) 21

P O Box 844

9100 Aalborg
Denmark

Tel: +45 5 30 40 00
Fax: +45 5010 20 65

waw aitalaval com

To whom it may concem

Subject: Flue gas emission data of MF PA bumners

The flue gas. I are d as below table in general
based on the actual measurements from Alfa Laval Test Centre in Aalborg
[ Bumes | Fuei Bummer | Oz co NOx CARB™
| type oil Load | Content*® | Content, Content, Regulation
Less than 55 Max. NOx
| %) [3] tpom | ymgmm’) | ippm) [ mghent) [
| MF PA MOO* 100 40 10 1 4
75 4.0 A
S0 50 4
33 6.0 4
LNG* 100 40
75 40
50 5.0
33 6.0

“{Remarks)
*  COzcontent is not included due to combustion efficency index
= The local factors may affect the actual data measured on-site.

Appendix A12.3



em < o Facto s basisChewron | m s o Facto < basis Chevron EmssonCalc.basedon | Emsson Calcbasedon | Em sson Calc basedonC. | Em s on Calc based onIC
Ay AuxBoller (CARB facto s Aux.Engine [ CARS facto s Aux.Boller factors Aux. Boler

Port Calls & Calculation A ——————

ShipNumber  class owT Chareredto  FlagUsws.  AuxEngne  Boiler Type Berth ArrvalDate/Tme  Departure Date/T me. Total pumping BerhTme A Aue  AuBoller A Auxol [ Ox | P25 [ROG(ghw ]| NOx | PWM25 | ROG | NOx | PM25 | ROG | NOx | PM25 | ROG | Conveson | Auxfuel Bolfuel| NOx  PW2S ROG | Ox W25 KOG | NOx W25 KOG | Ox W25 ROG
Non-US  NOx Emission Berth  (hs) NonPumpng Engne Boler loadfon Engne  SFC | (g/kwh) | (g/kwh) (ewn) | (ghowh) | (@/kwh) [ (gfiowh) | (@/owh) | (g/kwh) | (g/kut) | (gkwh) | (@wh) | Faco | m) g [ m mn em [ mo em o em [ m o wvm o wm | m o vm m

er ) ) @ Pumping  SFC  (g/kwh) (ki

tow) ) MG0)
T ATaa 10958 Thev on om0 200 NoUpgade T Fa02021 0% B0 1S T a7 % 0 mm  ®w e 00l 003 048 00i 00 051 00i 003 04 001 083
1oATaMax 109999 Ches on NonUs. 200 Noupg ave 1 7/28/20213 29 713172021624 ne sy 1675 &5 300 50 1683 9123 0® 001 003 065 005 005 06 001 003 06 006 004
5 podur 49599 Chev on Nonus. 30 NoUpgade H 150211350 20202116 17 %3 105 580 875 300 o em 198 031 0 001 015 001 00l 005 000 001 015 001 00l
5 Podut 49599 Ches on NonUs. 300 Noupg ave 3 4s/202114 50 42820211425 75 00 7158 875 300 570 1631 187 08 001 003 014 001 001 016 001 003 014 001 001
9 pod  ds72 Chev on NonUs. 100 NoUpgade 1 5/14/2021 1006 5/15/2021 13 51 s 7em2 s 875 300 im0 mm mm 1 om0 0 005 003 103 00l 004 057 005 003
9 poduct Chev on Non-Us. 100 Noupg ave 1 5/21/20216 06 s/22/202118 92 a3 2 11 875 300 570 83 263 o0& 001 002 02 002 001 03 001 002 02 0@ 001
2 SueMa 15735 Chev on NonUs. 300 o Upg ade 4 1212001 1409 1320212311 303 nm 1020 875 300 s as & 02 o000 0o 043 0o+ 002 005 000 001 043 004 002
2% sueMax 157135 Chev on Non-Us. 300 Noupg ave 4 113720219 17 11472021 1049 55 106 78 75 300 570 s 4y 020 000 001 03 003 002 004 000 001 034 0035 0@
2 Suemax 157135 Chev on Non-us. 30 Noupgade . 26/202 ws  ws 20 875 300 30 a1l sess 03 000 0Ol 042 004 002 006 000 001 042 004 00
2% suMax 15735 Ches on Non-Us. 300 Noupg ave 4 47720212258 49201348 w8 13 750 &5 300 570 431 sa2 02 000 001 040 003 002 004 000 001 040 003 0@
2% SueMax 157135 Chev on Nonus. 30 Noupgade . 31/20216 35 517202119 19 %73 e un 875 300 i sa9 5870 02 000 0Ol 043 004 002 005 000 001 043 004 002
2% suMax 15735 Ches on NonUs. 300 Noupg ave 4 6/10/202118 40 612720211027 B 2w e 875 300 570 59 633 030 000 00l 047 004 005 006 000 O0L 047 005 003
2% SueMax 15735 Chev on Nonus. 300 o Upg ade . /21/202122 06 6232021833 s s B 875 300 0 s15 ss73 02 00 001 04l 004 002 005 000 001 04 008 0@
2% suMa 157135 Chev on NonUs. 300 Noupg ave 4 220012385 77512021635 s e 875 300 570 820 399 o0& 001 002 03 003 002 005 001 002 03 003 0@
2 SueMax 15735 Chev on NonUs. 30 Noupgade 4 9/2021 19 12 217202118 12 w0 s sa 875 300 i 703 53 0% 000 oGl 043 Oo4 002 007 000 001 043 004 002
2% sueMa 157135 Chev on Non-Us. 300 Noupg ave 4 9/15/20212030 9172021618 380 155 182 875 300 570 505 429 02 000 001 03 003 002 005 000 001 032 003 0@
% Atamax 11559 Chev on NonUs. 200 Noupgade 1 1047202123 37 0/7/20019 11 5757 o 5757 a7 300 a0 123 1s:m 0s o0l 0 011 0oi 001 048 001 002 01 00l 00l
31 Chemal 35210 Ches on NonUs. 100 NoUpgade 2 9/18/2021.6 30 9/18/2021.20 15 1375 000 1375 &5 300 570 a1 s 021 000 00l 003 000 000 019 000 00I 003 000 000
33 AfaMax 10561 Chev on Nonus. 100 0 Upg ade 1 118/ B35 s 1643 875 300 370 73 0s 0ol 003 0S5 005 003 05l 00l 003 0S5 005 003
a2 Poswc 49951 Chev on NonUs. 200 Noupg ave 2 2420211239 2/5/2021631 e 728 1062 875 300 570 407 851 021 000 001 007 001 000 016 000 00I 007 001 000
4 podu 4993 Chev on NonUs. 100 NoUpgade 2 /572 610 00 6110 875 300 20 146 1883 075 001 003 012 o001 001 08 00l 003 012 001 00l
4 Powa 4999 Chev on NonUs. 100 Noupg ave 3 9277202114 85 9/29/2021 19 49 500 00 5307 875 300 570 109 139 0® 001 002 010 001 001 05 001 002 00 001 001
a3 poduct o Chev on Non-Us. 10 Noupgade 3 2320017 20 /6120217 11 785 0 78 875 300 2.0 163 188 08 001 003 04 o001 001 07 001 003 0 00l 00l
S1 AaMax 115392 Chev on Non-Us. 100 Noupg ave 1 42920210 10 s/2/20211427 828 w9 66 75 300 570 16 8375 09 001 004 08 005 005 08 001 004 06 005 003
S2 panaMax 79700 Chev on Non-Us. 200 o U ade 3 12/a/2021 2089 1272021613 7.0 7.0 875 300 370 107 053 oo o0m 01 oo 001 o4 00l 002 01 00l 00l
55 ATaMax 105335 Chev on Non-Us. 100 Noupgade 1 011817 /202162 w008 49 1517 85 300 570 128 7103 066 001 002 053 004 005 058 001 002 053 004 003
57 Podut 4993 Chev on NonUs. 200 NoUpgade 2 101859 121202116 19 FIEER Y 33 875 300 i 734 82 0% 000 00l 005 OOl 000 028 000 001 005 00l 000
57 Podc 49995 Chev on NonUs. 200 Noupg ave 2 2/8/20215 50 2/9/202118 00 %1 00 %17 875 300 570 826 s o0a 001 002 007 001 000 032 001 002 007 001 000
57 Podu 4993 Chev on Non-Us. 200 Noupgade 2 31772021238 1320211812 R T s 875 300 370 & 07 ool 003 012 oo 001 0% ool 003 012 001 00l
57 Poduc 49995 Chev on Non-Us. 200 Noupg ave 3 2972021288 9/1/202113¢ 07 00 077 875 300 570 1612 1858 08 001 003 014 001 001 06 001 003 01 001 001
57 Podut 49995 Chev on Non-Us. 200 o Upg ade 2 10/10/20213 22 10/11/202120 10 w0 0w w080 875 300 370 071 04 001 o0m 008 o001 000 03 001 02 00 00l 000
57 Podwc 49995 Chev on Non-Us. 200 Noupg ave 2 117472021 17 57 1/6/202116 14 %28 00 628 875 300 570 155 1215 05 001 002 009 001 000 041 001 002 009 001 000
S8 SueMax 158582 Chev on Non-Us. 200 Noupgade a 2021 auss 233 s a7 300 i sw  sss 02 000 OG04 004 002 020 000 001 043 004 002
56 SueiMax 158582 Chev on Non-Us. 200 Noupg ave 4 8/23/202123 48 826/202111 26 5965 1950 013 w5 300 50 8% 83 046 001 0G 045 004 002 035 001 002 04 004 002
6 Poduct Chev on NonUs. 20 NoUpgade 3 2/22/202117 46 121242021 1953 s 0 5012 875 300 20 14 1 o0ss 001 02 010 O00i 001 04 001 002 0 0ol 00l
75 pamaMax 74246 Chev on NonUs. 200 Noupg ave 1 6/19/202117 46 624202113 82 w00 159 875 300 570 09 3043 107 001 004 025 002 001 08 001 004 025 0@ 001
78 panalax 74177 Chev on NonUs. 200 o Upg ade a /2021 B0 275 875 300 0 &5 268 03 0 001 020 002 001 025 00 001 02 0% 0ol
7% ponaMax 74177 Chev on NonUs. 200 Noupg ave 4 10/10/2021.7 06 10/22/20218 32 a3 168 260 875 300 570 s® 247 04 001 002 020 002 00I 035 001 002 02 0@ 001
79 AtaMax 110762 Chev on us 200 NoUpgade . /21/2001 20 35 221202117 18 055 s 1s 875 300 i a0 183 02 000 om0 oo 001 01 000 001 02 00l 00l
79 AaMax 114762 Chev on us 200 Noupg ave 1 4/6/2021 20 80 4/8/202118.49 15 3692 923 875 300 570 em 5753 05 001 002 04 004 002 03 001 002 043 008 0@
79 AtaMax 114762 Chev on us 200 Noupgade a 132021025 s/13/202121 15 08 w00 00 875 300 i as6 1828 02 o000 o0m 014 o001 001 01 000 001 0l 00l 001
79 AaMax 114762 Chev on us 200 Noupg ave 4 6/12/2012240 /13720211555 25 950 775 875 300 570 36 162 019 000 001 012 001 001 014 000 001 0@ 001 001
8 suehtax Chev on NonUs. 100 o Upg ade . 3 2712 uz e s a7 300 a0 s1 sS4 02 000 0Ol 041 003 002 023 000 001 04l 003 00
8 poaMax 73711 Ches on Non-Us. 100 Noupg ade 1 202220212085 2/25/20216 20 58 me e &5 300 50 1040 391 055 001 0G 03 005 002 047 001 002 03 005 00
8 panaax 73711 Chev on Nonus. 10 NoUpgade . s/212012229 s/22/202123 aes 170 727 875 300 0 ass 4 0z o0 0o 015 001 001 02 00 001 015 0o oo
8 ponaMax 73711 Ches on NonUs. 100 Noupg ade l 8112001637 82720211553 B2 275 952 875 300 570 &0 277 03 0w o001 021 002 001 02 000 001 02 0@ 001
8 AfaMaxc 115166 Chev on NonUs. 30 Noupgade 1 #/5/2021 2022 /72011013 ass 333 352 875 300 i 8ss  s200 046 001 0m2 03 003 002 009 00l 002 03 003 002
8 AaMax 115166 Chev on NonUs. 300 Noupgase 1 1772021833 22/2021 14 48 2625 182 1063 875 300 570 201 s7e4 138 002 005 04 004 002 02 002 005 043 008 0@
88 AfaMa 115265 Chev on NonUs. 300 o Upg ade 1 912001617 957202122 09 s sy 875 300 370 2% 12 om o005 02 o; o0 0: o 005 02 002 00l
8 AaMa 115166 Chev on Non-Us. 300 Noupg ave 1 1277202115 13 12/1/2021425 820 @50 1 875 300 570 1825 10580 095 001 004 07 007 004 018 001 004 078 007 004
88 AfaMac 115265 Chev on Non-us. 30 Noupgade 1 12/26/20215 31 12/28/2021 19 11 ey 2 875 300 70 13 62 e 001 003 01 00l 00l 013 0o 003 0@ 0ol 001
%0 AraMax 115635 Chev on Non-Us. 100 Noupgade 1 9/16/202118 51 9/19/2021.2056 nos B3 07 &5 300 570 1585 8506 081 001 003 065 005 005 072 001 005 06 005 003
S0 AfaMax 115635 Chev on NonUs. 10 NoUpgade 1 9232021143 9/26/202116 20 By me mw 875 300 a0 1578 ess  0s 001 003 050 004 003 071 00l 003 050 004 003
9 Chemeal 25 Chev on NonUs. 100 Noupg ave 2 11/9/2021 12 18 11/10/2021 1832 02 0 02 875 300 570 s15 79 047 001 002 006 000 000 041 001 002 006 000 000
o5 o Chev on NonUs. 100 o Upg ade 2 3/2021 15 39 151202 5550 00 5550 75 300 370 47 oss oo 0oz o1 ool 0o 05 001 002 om0l 00l
% Poduc 46105 Chev on Non-Us. 100 Noupg ave 2 11/2021008 13720211605 595 00 95 875 300 570 1457 167 07 001 003 012 001 001 06 001 003 012 001 001
99 Poduct  499% Chev on Non-Us. 200 Noupgade 1 1132021 1100 11772021 155 2.9 B9 875 300 370 2m 100 oo oo 01 oo 001 077 ool 004 07 00l 00l
1035 Posuct 4509 Chev on 000 Noupg ave 3 131720218 12 220 255 1958 995 875 300 50 en 7 01 000 001 015 001 001 03 000 001 015  00i 00l
103 Podut 4503 Chev on us 000 NoUpgade 1 01151 o8 07 0 w07 875 300 i w0z ms o oo o 009 o001 000 05 001 02 003 00l 000
103 Posuct 4509 Chev on s 000 Noupg ave 2 4302021825 sp2/2021027 2003 0 2003 875 300 570w 105 047 001 002 008 001 000 047 001 002 008 001 000
103 Podut 4503 Chev on us 000 0 Upg ade 2 15/2001 1121 5/15/202121 57 me om0 s a7 300 370 299 0% 00l 004 02 003 002 0% 001 004 03 003 002
105 Podut 4503 Ches on s 000 NoUpg ave 1 5/18/202122 36 52020211335 32 00 032 &5 300 50 8% 103 04 001 002 005 001 000 04 001 002 005 00l 000
103 Podu 4503 Chev on us 000 NoUpgade 2 53020211020 612720217 14 w0 e a7 300 0 266 0, 0oL 003 032 003 002 080 001 003 03 003 002
105 Podut 4603 Ches on us 000 NoUpg ace 3 6/8/2021 10 12 6/11/2021 1422 %1 w08 2708 85 300 50 13 s25 08 001 003 039 005 002 08 001 003 03 005 002
103 Podu 4503 Chev on us 000 NoUpgade 1 s/17/20212103 6157202115 42 aes a2 957 a7 300 i es7  mss 04 ool 0 02 002 001 049 001 02 02 002 00l
105 Podut 4603 Ches on s 000 NoUpg ave 3 6/19/202116 03 6227202193 G55 199 a6 a5 300 50 1484 3084 0% 001 003 025 o002 001 0% 001 003 02 002 001
103 Podut 4503 Chev on us 000 o Upg ade 2 /520211433 e w75 1w a7 300 0 w2 e 08 00l 003 04 004 002 088 001 003 042 004 0@
105 Podut 4603 Ches on s 000 NoUpg ave 3 7161202113 17 7171202110 00 072 0o 272 &5 300 570 anm e 02 000 00l 004 000 000 02 000  O0I 004 000 000
103 Podut 4503 Chev on us 000 NoUpgade 3 120211305 7177202118 80 s em s a7 300 0 wes s 0% 00l 003 045 004 002 0% 001 003 045 00% 0@
105 Podut 4603 Ches on s 000 NoUpg ade 3 71250202123 20 7128120218 08 s680 324 2% & 300 50 1284 34 066 001 0@ 02 002 001 06 001 002 027 002 001
103 Podut 4503 Chev on us 000 NoUpgade 2 0 /5/2021 12 7 a2 s 572 875 300 o s3 mA 04 0w 002 025 002 00 04 001 002 02 0% 00
105 Podut 4509 Ches on s 000 NoUpg ave 3 9/19/20211024 9/20/202119 01 ne 2050 512 &5 300 570 743 248 03 000 001 018 002 001 038 000 001 018 002 001
103 Podut 4503 Chev on us 000 0 Upg ade 2 2/2021 21 14 25/20 509 5197 a7 300 370 1443 0s 00l 002 01 001 00 06 001 002 01 001 001
105 Podut 4509 Che on s 000 NoUpg ave 2 1177202119 10 11/19/20211125 a2 a0 617 a5 300 50 ew 19% o4 o001 0@ 015 001 001 047 00l 002 015 001 001
104 Podut 46065 Chev on us 000 NoUpgade 1 2021 11 1/5/202115 30 213 wam L a7 300 a0 a1l 18% 03 000 0oL 014 001 001 03 000 001 0l 0ol 00l
104 Podut 46069 Chev on s 000 NoUpg ave 2 1/5/20211555 1/7/2021 2038 5272 0 5272 &5 300 570 w01 1338 061 001 002 010 001 001 06 001 002 010 001 001
104 Podut 46065 Chev on us 000 NoUpgade 2 17720217 51 15720211026 %58 125 a3 a7 300 o &0 71 031 0 001 013 001 001 03 00 001 013 0o 0o
104 Podut 45069 Ches on s 000 NoUpg ave 2 172812021732 1/31/20212 00 a7 B8 06 &5 300 570 1514 w25 07 001 003 031 003 002 077 001 003 03 003 0@
104 Podut 46065 Chev on us 000 o Upg ade 2 220018 2 a3 e 2 a7 300 0 1031 2w 0s 00 002 013 002 o0l 053 oo 002 01 0% 00l
104 Podut 45069 Ches on s 000 Noupg ave 2 2132021103 2157202119 10 12 2000 a1 &5 300 570 1506 330 07 001 003 025 002 001 077 001 003 025 0@ 001
104 Podut 4606 Chev on us 000 NoUpgade 3 /22/2021 104 77201 wi w2 was a7 300 a0 2579 s 1: 002 005 03 003 002 1% 00 005 0% 003 002
104 Podut 46069 Chev on s 000 NoUpg ave 1 10225 Y11/202118 10 a2 008 513 a5 300 50 08 s0e 105 001 004 03 005 002 106 001 004 037 005 002
104 Podut 4606 Chev on us 000 NoUpgade 2 30115 2572021 10 19 w07 & a0 a7 300 0 15 3! 0st 00l 002 026 002 o001 Osé oo 002 02 0% 00l
104 Podut 46069 Ches on s 000 NoUpg ave 1 3/25/2021 1052 3/27/20216 30 363 0 363 a5 300 50 9% mas 051 001 0m2 005 001 000 051 001 002 005 00l 000
104 Podut 46065 Chev on us 000 o Upg ade 2 /1120212 55 sas s e a7 300 0 1a4 ¥ 07 o0 003 02 002 o 07 oo 003 02 0% 0@
104 Podut 46069 Ches on s 000 NoUpg ave 2 412720115 40 1520211823 nn om0 a5 300 50 me@ w8 o o001 003 0% 005 002 08 001 003 02 005 002
104 Podut 4606 Chev on us 000 NoUpgade 1 217202115 3 3021114 a1 a1 a7 300 0 106 15 051 00l 002 003 001 000 Osi  Ooi 002 009 001 0G0
104 Podut 46065 Ches on s 000 NoUpg ave 2 4011221 42520211831 sy w25 09 & 300 570 123 2966 06 001 002 022 002 001 06 001 002 02 0@ 001
104 Podut 46065 Chev on us 000 NoUpgade 2 20217 08 5/a/2021 11 st ms Lao a7 300 20 1s 398 0s0 001 0G2 030 003 002 08 001 002 0D 003 00
104 Poduct 4