Tesoro Refining & Marketing Company LLC

M A subsidiary of Marathon Petroleum Corporation
Martinez Refinery

MARATHON b 150 Solano Way
Martinez CA 94553

August 19, 2022

Email shorepower@arb.ca.gov

California Air Resources Board
Transportation and Toxics Division
Freight Activity Branch,

Marine Strategies Section

P.O Box 2815

Sacramento, CA 95812

SUBJECT: At Berth Innovative Concept Application for Avon and Amorco Terminals

Tesoro Refining & Marketing Company LLC, Martinez Refinery, Facility ID 14628 and
14629

Dear Sir or Madam:

In accordance with the At Berth Regulation and the request for information from the California Air
Resources Board dated July 14th, 2022, Tesoro Refining & Marketing Company LLC (TRMC) submits the
following:

¢ Response to Public Comments for TRMC Innovative Concepts Application
¢ Innovative Concept Application Revisions for Avon and Amorco Terminals.

Please contact Sharon Lim of my staff at SYLim@MarathonPetroleum.com or (925) 335-3467 if questions
arise pertaining to these submittals.

Sincerely,

Rolrk S Hodo

Robert S. Hanks
Refining General Manager

Cc: Heather.Arias@arb.ca.gov
Bonnie.Soriano@arb.ca.gov
acsondes@arb.ca.gov
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1 Introduction

This application intends to identify Innovative Concept Compliance Options for TRMC to reduce emissions
from sources in and around the regulated port or marine terminal in accordance with section 93130.17 of
title 17 of the California Code of Regulations, adopted August 27, 2020, and effective January 1, 2021. The
primary scope of this application is to allow for the potential use of alternative emission reduction methods
that may enhance safety, utilization efficiency, and cost effectiveness of emissions reduction equipment.

Innovative Concepts identified in this application are based on best available information. For many of the
proposed strategies, the technology is still under development, therefore, the actual number of emission
reductions achieved may vary. Innovative Concepts are important for compliance with the Regulation and
TRMC has identified instances that may require the use of other parties’ innovative concept reductions for
TRMC to comply with the Regulation. TRMC has also identified instances where TRMC may offer to third
parties the reductions TRMC has demonstrated by use of an Innovative Concept.

As such, TRMC is submitting this application to satisfy the innovative Concept Application due date of
December 1, 2021. As a result of this, TRMC may request CARB amend or issue a new Executive Order for
additional or modified Innovative Concepts in the future. TRMC is not obligating itself to control the
emissions sources described under this proposal at this time nor is TRMC indicating the ability to safely
control emissions sources on tanker vessels has been determined feasible. Concerns with the timeline of
technology development and the ability to comply with the regulation are outlined in TRMC’s Terminal Plans.

2 Owner Background

TRMC is a wholly owned subsidiary of Marathon Petroleum Corporation (MPC). MPC owns and operates
refining and renewable fuel assets along with associated logistics assets. These assets include the
Martinez Renewable Fuels facility which is in the process of being converted from a petroleum refinery,
and associated berths.

TRMC operates two marine oil terminals associated with Martinez Renewable Fuels facility. These two
terminals have historically supported the petroleum refining operations at Martinez and are expected to
support the Martinez Renewable Fuels facility once in operation.

Identification and control of emissions not otherwise required to be controlled is provided in the
regulation as a means of compliance. This application is for TRMC to be able to use emission reductions
that are not otherwise required as one of several strategies employed for compliance.
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2.1 Primary Owner Contact

2.2

Tesoro Refining & Marketing Company LLC
150 Solano Way
Martinez, CA 94553

Attention Sharon Lim

Operational Description

Marathon operates two marine oil terminals in Northern California typically known as the Amorco
Terminal and the Avon Terminal. These terminals with their associated pipelines and tankage previously
handled hydrocarbon-based feedstocks or finished fuels via 3rd party oil tankers or barges for further
processing or distribution at the Marathon Martinez Refinery. With the proposed conversion to a
renewable fuels facility, these operations are anticipated to change. These marine terminals and
associated tankers will be regulated under CARB’s current At-Berth vessel emission reduction regulation.

The Amorco Terminal is located in the Carquinez Strait, approximately 0.25 mile west of the Benicia-
Martinez Bridge, in the city of Martinez, Contra Costa County (see Figure 1.3.1). Marathon’s Martinez
Renewable Fuels facility is located approximately 2.5 miles east of the Amorco terminal.

The Avon Terminal is located in the lower Suisun Bay, approximately 1.75 miles east of the Benicia-
Martinez Bridge, in unincorporated Contra Costa County (refer to Figure 1.3.1). Marathon’s Martinez
Renewable Fuels facility is located approximately 0.5 mile south of the Avon Terminal.

As a result of the proposed conversion of the Martinez Refinery to a renewable fuels facility, estimates for
emissions to be covered with the innovative concepts in this application {per Section 17{b){1)(C)} are not
yet determined.
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3 Potential Emission Reductions Not Otherwise Required

Emission reductions from the following source categories have been identified for potential credit
generation using the guidelines in Section 93130.17 of the At-Berth regulation. The emission reductions
described below are an attempt to identify possible source categories that could be available when
Section 93118.3 of Title 17 and Section 2299.3 of Title 13 of the California Code of Regulations are
superseded by Sections 93130 through 93130.22.

3.1 Pre-Compliance Emissions (Tankers — Amorco and Avon)
Emissions captured and controlled from the auxiliary engines and/or boilers of tankers in the Richmond
area prior to the compliance date. The tankers would be serviced by a CARB approved emissions control
strategy (CAECS) while At-Berth. The vessels serviced would be those calling into Amorco and Avon
Terminals which represent the berths used by TRMC that service both tankers and barges.

93130.17 (b)(1)

{A): Company contact information is provided in Section 2.1 of this application.

(B): The proposed innovative concept is to treat emissions from tanker vessels (the source) at TRMC
berths prior to the compliance date of the control measure. This concept will require the development of
capture and control technology to be suitable for tankers or the installation of shore power along with
adoption of shore power by vessels calling at the berths. Capture and Control technology is currently in
development and TRMC's affiliate Tesoro Logistics Operations (TLO) is supporting the effort through
participating as the demonstration partner in a CARB sponsored technology development grant. Emission
reductions would be per the executive order for the given technology. A map of the location of the
project is found in section 2.3 of this application.

(C): Emission reductions anticipated to be achieved will be dependent on the vessels calling at the TRMC
berths. Due to the ongoing project to convert the Martinez Refinery to a renewable fuels facility, the
estimate of vessel calls that would be subject to this innovative concept is still to be determined.

(D): Recordkeeping and reporting for early control of tanker emissions at TRMC berths will be done as
described in Section 4 of this application. Monitoring of performance will utilize instrumentation on the
capture and control equipment. Testing procedures will be per the Executive Order for the equipment
utilized.

(E): Agreements between TRMC and capture and control providers have not been developed as the
technology does not yet exist to successfully capture and process tanker exhaust emissions. No
agreements have yet been developed supporting the development of shore power as a solution.
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(F): The innovative concept is proposed for a duration up to the compliance date of the rule for northern
California berths.

{G): For capture and control, a CARB Executive Order will be necessary for the system to be considered a
CAECS. Shore power is already considered an approved CAECS.

(H): For barge-based capture and control systems, local mobile source permits are expected to be
required from the Bay Area Air Quality Management District. These permits will be the responsibility of
the capture and control service provider or TRMC should TRMC elect to purchase a barge-based capture
and control unit. For shore-based capture and control systems, air permitting would be through the
BAAQMD. For shore-based capture and control systems and shore power systems, California
Environmental Quality Act (CEQA) permitting is anticipated with Contra Costa County serving as the lead
agency.

(I}: Demonstration of eligibility and applicability per 93130.17(a):
{1) The application was submitted prior to December 1, 2021

(2) Deploying a CARB-Approved Emissions Control Strategy (CAECS) on tankers at TRMC operated marine
terminals prior to the compliance date of the control measure will remove emissions not otherwise
required. Early compliance is explicitly identified in Section 93130.17(a}(3) of the control measure as being
a reduction in excess of the requirement. The requirement to not increase GHGs is part of the Executive
Order certification for the CAECS.

(3) Early compliance with this control measure is in excess of other requirements.
(4) The emissions controlled as part of this project will be at the TRMC berths.

(5) Deployment of a CAECS at TRMC operated terminals will only reduce emissions and not increase
emissions at the terminal where deployed, nor elsewhere. For early compliance utilizing a capture and
control system, all emissions generated by the system will have demonstrated its ability to treat emissions
without increasing emissions during its Executive Order certification process. For early compliance using
shore power, shore power is already listed in the control measure as an approved CAECS.

(6) Deployment of a CAECS at TRMC operated terminals that result in early compliance are not business as
usual as described in 93130.17(a){6). Emission reductions will be validated by one of two means: (1) Fora
capture and control system, the measurement of incoming emissions combined with the measurement of
process unit outflow, documenting emission reduction performance. (2) For a shore power system, which
is already recognized as a CAECS, the documented power usage will be converted to lbs of emissions
reduced using the CARB-provided emissions factors in the control measure.

(7} Information provided is for emissions prior to the first compliance period.

(8) This project is not eligible for another compliance period.
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(9) Early compliance does not apply to VIEs, TIEs, or Remediation Fund

{10) Reductions will be applied per the control measure and used per section 8 of this application.
(11) This project is for early reductions.

(12) No public incentive programs are planned to be used to lease, purchase, or pay for a service.

{13) Recordkeeping for early control of emissions at TRMC berths will be done in the same manner it will
be done once the facilities are fully subject to the control measure. This method is still under
development.

(14) Early emission capture will be done utilizing a CAECS which will have already demonstrated the ability
to comply with the control measure during its certification process and upon receipt of its CARB Executive
Order.

(15) The timeline for implementation of early compliance emissions reduction is dependent on the ability
of the capture and control industry to develop equipment to sufficiently accommodate demand. For this
build-out to occur the capture and control industry must develop a means to treat tanker vessels,
something that does not yet exist. For shore-based capture and control, the timeline for treating
emissions early will be dependent on similar factors but also including CEQA permitting. Presently, TRMCs
estimate for developing projects for compliance exceed the implementation schedule of the control
measure.

3.2 Emissions Utilizing Shore Side Infrastructure to Reduce Tanker Vessel Discharge

Emissions
Emission reductions associated with (1} the use of shore side infrastructure capable of using grid power to
reduce cargo transfer load on the vessel, (2) the debottlenecking of shore side infrastructure to reduce
time at berth, (3) the improvement of shore side infrastructure to reduce total number of vessel calls; and
(4) improvements of shore side infrastructure to improve electrical efficiency and reduce total electricity
used.

Some terminals may have the capability of adding new or adjusting the use of shore side electric pumps
to move liquid cargoes from the berth to the tankage located miles away from the dock. The use of these
pumps may allow for the vessel to discharge cargo at reduced loads thus lowering vessel emissions
generated from fuel burned in either main engines, boilers or auxiliary engines. The vessel only needs to
provide enough flow and pressure to move the liquid to the shore pumps.

For Shore Side pumping

1. Flow is established by the vessel to the tank farm
2. Shoreside pumps are started allowing vessel operators to reduce engine output from the vessel
pumping systems, thus reducing emissions
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3. Towards end of discharge when the volume from the vessel drops, the shoreside pumps are shut
down and the vessel completes the last portion of cargo unload.

For shore side infrastructure debottlenecking, TRMC may continue to identify projects which improve
performance in shore side infrastructure that reduce time spent at berth and the corresponding emissions
generated, or reduce electricity demand for shore side pumping.

For shore side improvements to reduce vessel visits, TLO may elect to make improvements to shore side
infrastructure, such as pumps, piping, and tankage additions or modifications, which reduces the number
of visits a vessel would need to fully discharge a cargo. These improvements would result in fewer vessel
visits, resulting in reduced emissions created in-transit and during embarking and disembarking the
berth.

Related to shore side infrastructure changes, TRMC is continuing to investigate potential
projects and anticipates projects will be developed in the future under this innovative concept.

The emissions reduction credit would be calculated based on the required fuel usage for a vessel only
discharge and the amount of fuel burned during the time the shore side pumps are operating. The
emissions reduction credit may also consider efforts made to the shore side system to increase energy
efficiency and reduce total electrical consumption.

93130.17 (b)(1)

(A): Company contact information is provided in Section 2.1 of this application.

(B): The proposed innovative concept is to improve usage of shore side infrastructure to reduce emissions
as described in the project description above. A map of the location of the project is found in section 2.3
of this application.

(C): Emission reductions anticipated to be achieved will be dependent on the vessels calling at the TRMC
berths. The estimate of vessel calls that would be subject to this innovative concept is still to be
determined. Sample calculations of emission reductions are found in appendices D-2A, D-2B, and D-2C.

(D): Recordkeeping and reporting for early control of tanker emissions at TRMC berths will be done as
described in Section 4 of this application. Calculations of emissions reductions will be as described above.

(E): No agreements have been signed regarding this innovative concept. None are anticipated to be
necessary.

(F): The innovative concept is proposed for a duration up to the compliance date and through the first
period of the rule for Northern California berths. Extension requests are expected for this concept while
eligible.

(G): No governmental approvals are expected at this time.
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(H): No environmental review is anticipated at this time.
(1): Demonstration of eligibility and applicability per 93130.17(a):
(1) The application was submitted prior to December 1, 2021

(2) utilizing shore side infrastructure to reduce vessel cargo transfer pumping emissions will partially
replace tanker cargo energy requirements with shore supplied energy for cargo operations. The electricity
will be calculated utilizing the California e-Grid emissions factors.

(3) Emissions reductions will only be applied when not subject to other requirements and are in excess of
those requirements.

{4) The emissions controlled as part of this project wiil be at the TRMC berths.

{5) Utilization of shore side infrastructure to reduce emissions will be utilizing grid electricity and will not
increase emissions at other ports.

(6) Reducing emissions through shore side infrastructure utilization is verifiable through vessel fuel
consumption as well as electrical metering at berth.

(7) Information provided is best understood for emissions prior to the first compliance period and the first
compliance period.

(8) This project is eligible for another compliance period.

(9) Vessel calls using improved shore side infrastructure will not apply to VIEs, TIEs, or Remediation Fund.
(10) Reductions will be applied per the control measure and used per section 8 of this application.

(11) This project is capable of early reductions.

{12) No public incentive programs are planned to be used to lease, purchase, or pay for a service.

(13) Recordkeeping for utilizing shore side infrastructure for emissions reductions at TRMC berths will be
done in the same manner it will be done once the facilities are fully subject to the control measure. This
method is still under development.

(14) All provisions of the control measure in 93130.7 and 93130.9 will be followed.

(15) The timeline for enhancement of / improvements to shore side infrastructure is dependent on the
nature of the work necessary. In some cases, the infrastructure in place may be able to be more efficiently
used, which would expedite the opportunity.
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3.3 Pre-Compliance Emissions (Tankers — all Northern California Ports other than

Amorco or Avon)
Emissions captured and controlled from the auxiliary engines and/or boilers of tankers in California ports
other than Amorco and Avon prior to the compliance date. The tankers would be serviced by a CARB
approved capture and control system while At-Berth.

93130.17 (b){1)

{A): Company contact information is provided in Section 2.1 of this application.

(B): The proposed innovative concept is to treat emissions from tanker vessels (the source) at non-TRMC
berths prior to the compliance date of the control measure. This concept will require the development of
capture and control technology to be suitable for tankers. Capture and Control technology is currently in
development and TRMC's affiliate Tesoro Logistics Operations (TLO) is supporting the effort through
participating as the demonstration partner in a CARB sponsored technology development grant. Emission
reductions would be per the executive order for the given technology. Maps of the locations for these
projects are found in Appendix C, figures C.1 and C.2.

(C): Emission reductions anticipated to be achieved will be dependent on the vessels calling at eligible
Marine Oil Terminals near TRMC Berths. The actual emission reductions will be dependent on the number
of vessel calls treated and the performance of the CAECS employed in controlling emissions. As the
technology does not yet exist to treat tankers, no agreements are in place to treat vessels TRMC does not
control. Given these restrictions it is not feasible to estimate actual emissions at this time.

(D): Recordkeeping and reporting for early control of tanker emissions at non-TRMC berths will be done as
described in Section 4 of this application. Monitoring of performance will utilize instrumentation on the
capture and control equipment. Testing procedures will be per the Executive Order for the equipment
utilized.

(E): Agreements between TRMC and capture and control providers have not been developed as the
technology does not yet exist to successfully capture and process tanker exhaust emissions. No
agreements have yet been signed between TRMC and any terminal operator who may have vessels
available for early emissions control.

(F): The innovative concept is proposed for a duration up to the compliance date of the rule for northern
California berths.

{G): For capture and control, a CARB Executive Order will be necessary for the system to be considered a
CAECS.

{H): For barge-based capture and control systems, local mobile source permits are expected to be
required from the Bay Area Air Quality Management District. These permits will be the responsibility of
the capture and control service provider or TRMC should TRMC elect to purchase a barge-based capture
and control unit.
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(1): Demonstration of eligibility and applicability per 93130.17({a):
(1) The application was submitted prior to December 1, 2021

(2) Deploying a CARB-Approved Emissions Control Strategy (CAECS) on tankers at non-TRMC operated
marine terminals prior to the compliance date of the control measure will remove emissions not
otherwise required. Early compliance is explicitly identified in Section 93130.17(a)(3) of the control
measure as being a reduction in excess of the requirement. The requirement to not increase GHGs is part
of the Executive Order certification for the CAECS.

(3) Early compliance with this control measure is in excess of other requirements.

(4) The emissions controlled as part of this project will be at the non-TRMC berths within required
proximity. Locations are identified on the maps in Appendix C, Figures C.1and C.2.

{5) Deployment of a CAECS at non-TRMC operated marine terminals will only reduce emissions and not
increase emissions at the terminal where deployed, nor elsewhere. For early compliance utilizing a
capture and control system, all emissions generated by the system will have demonstrated its ability to
treat emissions without increasing emissions during its Executive Order certification process.

{6) Deployment of a CAECS at non-TRMC operated terminals that result in early compliance are not
business as usual as described in 93130.17(a)(6). Emission reductions will be validated by the
measurement of incoming emissions combined with the measurement of process unit outflow,
documenting emission reduction performance.

(7) Information provided is for emissions prior to the first compliance period.

{8) This project is not eligible for another compliance period.

{9) Early compliance does not apply to VIEs, TIEs, or Remediation Fund

(10) Reductions will be applied per the control measure and used per section 8 of this application.
(11) This project is for early reductions.

(12) No public incentive programs are planned to be used to lease, purchase, or pay for a service.

(13) Recordkeeping for early control of emissions at non-TRMC berths will be done in the same manner it
will be done once TRMC-operated facilities are fully subject to the control measure. This method is still
under development.

(14) Early emission capture will be done utilizing a CAECS which will have already demonstrated the ability
to comply with the control measure during its certification process and upon receipt of its CARB Executive
Order.
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(15) The timeline for implementation of early compliance emissions reduction is dependent on the ability
of the capture and control industry to develop equipment to sufficiently accommodate demand. For this
build-out to occur the capture and control industry must develop a means to treat tanker vessels,
something that does not yet exist. Presently, TRMCs estimate for developing projects for compliance
exceed the implementation schedule of the control measure.

3.4 Pre-Compliance Emissions (RoRo — Northern California Ports)
Emissions captured and controlled from the auxiliary engines of RoRo vessels in Northern California ports
prior to the compliance date. The RoRo vessels would be serviced by a CARB approved barge-based
capture and control system while At-Berth. The potential RoRo vessels serviced would be those calling
into any berth located in a Northern California port.

93130.17 (b){1)

{A): Company contact information is provided in Section 2.1 of this application.

(B): The proposed innovative concept is to treat emissions from auto carrier vessels, or RoRos, (the
source) at berth prior to the compliance date of the control measure. This concept will require the
development of capture and control technology to be suitable for RoRos. Capture and Control technology
is currently in development and TRMC's affiliate Tesoro Logistics Operations (TLO} is supporting the effort
through participating as the demonstration partner in a CARB sponsored technology development grant.
Emission reductions would be per the executive order for the given technology. Maps of the location for
these projects are found in Appendix C, figures C.3.

(C): Emission reductions anticipated to be achieved will be dependent on the vessels calling at eligible
RoRo terminals near TRMC Berths. The actual emission reductions will be dependent on the number of
vessel calls treated and the performance of the CAECS employed in controlling emissions. No agreements
are yet in place to treat vessels TRMC does not control. Given these restrictions it is not feasible to
estimate actual emissions at this time.

(D): Recordkeeping and reporting for early control of RoRo emissions at berth will be done as described in
Section 4 of this application. Monitoring of performance will utilize instrumentation on the capture and
control equipment. Testing procedures will be per the Executive Order for the equipment utilized.

(E): Agreements between TRMC and capture and control providers have not been developed. No
agreements have yet been signed between TRMC and any RoRo terminal operator who may have vessels
available for early emissions control.

{F): The innovative concept is proposed for a duration up to the compliance date of the rule for northern
California berths.
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(G): For capture and control, a CARB Executive Order will be necessary for the system to be considered a
CAECS.

(H): For barge-based capture and control systems, local mobile source permits are expected to be
required from the Bay Area Air Quality Management District. These permits will be the responsibility of
the capture and control service provider or TRMC should TRMC elect to purchase a barge-based capture
and control unit.

(1): Demonstration of eligibility and applicability per 93130.17(a):
{1) The application was submitted prior to December 1, 2021

{2) Deploying a CARB-Approved Emissions Control Strategy (CAECS) on RoRos at non-TRMC operated
marine terminals prior to the compliance date of the control measure will remove emissions not
otherwise required. Early compliance is explicitly identified in Section 93130.17(a)(3) of the control
measure as being a reduction in excess of the requirement. The requirement to not increase GHGs is part
of the Executive Order certification for the CAECS.

(3) Early compliance with this control measure is in excess of other requirements.

{4) The emissions controlled as part of this project will be at the non-TRMC berths within required
proximity. Locations are identified on the maps in Appendix C, Figure C.3.

(5) Deployment of a CAECS at non-TRMC operated marine terminals will only reduce emissions and not
increase emissions at the terminal where deployed, nor elsewhere. For early compliance utilizing a
capture and control system, all emissions generated by the system will have demonstrated its ability to
treat emissions without increasing emissions during its Executive Order certification process,

(6) Deployment of a CAECS at non-TRMC operated terminals that result in early compliance are not
business as usual as described in 93130.17(a)(6)}. Emission reductions will be validated by the
measurement of incoming emissions combined with the measurement of process unit outflow,
documenting emission reduction performance.

{7) Information provided is for emissions prior to the first compliance period.

(8) This project is not eligible for another compliance period.

(9) Early compliance does not apply to VIEs, TIEs, or Remediation Fund.

(10) Reductions will be applied per the control measure and used per section 8 of this application.
(11) This project is for early reductions. .

(12) No public incentive programs are planned to be used to lease, purchase, or pay for a service.
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(13) Recordkeeping for early control of emissions at non-TRMC berths will be done in the same manner it
will be done once TRMC-operated facilities are fully subject to the control measure. This method is still
under development.

(14) Early emission capture will be done utilizing a CAECS which will have already demonstrated the ability
to comply with the control measure during its certification process and upon receipt of its CARB Executive
Order.

(15) The timeline for implementation of early compliance emissions reduction is dependent on the ability
of the capture and control industry to develop equipment to sufficiently accommodate demand. For this
build-out to occur the capture and control industry must develop a means to treat RoRo vessels,
something that has not yet been done or proven. Presently, TRMCs estimate for developing projects for
compliance exceed the implementation schedule of the control measure.

3.5 Bulk Liquid Barges
Emissions captured and controlled from the auxiliary engines on liquid bulk barges that are used to
offload cargo and provide power for other miscellaneous equipment on the barge. The barges would be
serviced by a CAECS while At-Berth. The barges serviced would be those calling into any berth located in
Northern California, both TRMC and non-TRMC operated.

93130.17 (b){1)

(A): Company contact information is provided in Section 2.1 of this application.

(B): The proposed innovative concept is to treat emissions from bulk liquid barges {the source) at both
TRMC non-TRMC berths prior to the compliance date of the control measure. This concept will require the
development of capture and control technology to be suitable for liquid bulk barges. Capture and Control
technology is currently in development and TRMC's affiliate Tesoro Logistics Operations (TLO) is
supporting the effort through participating as the demonstration partner in a CARB sponsored technology
development grant. Emission reductions would be per the executive order for the given technology. Maps
of the locations for these projects are found in Appendix C, figures C.1 and C.2.

(C): Emission reductions anticipated to be achieved will be dependent on the barges calling at eligible
Marine Oil Terminals at and near TRMC Berths. The actual emission reductions will be dependent on the
number of barge calls treated and the performance of the CAECS employed in controlling emissions. For
TRMC berths, due to the ongoing project to convert the Martinez Refinery to a renewable fuels facility,
the estimate of vessel calls that would be subject to this innovative concept is still to be determined. For
non-TRMC berths, as the technology does not yet exist to treat liquid bulk barges, no agreements are in
place to treat barges TRMC does not control. Given these restrictions it is not feasible to estimate actual
emissions at this time.
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(D): Recordkeeping and reporting for early control of tanker emissions at non-TRMC berths will be done as
described in Section 4 of this application. Monitoring of performance will utilize instrumentation on the
capture and control equipment. Testing procedures will be per the Executive Order for the equipment
utilized.

(E): Agreements between TRMC and capture and control providers have not been developed as the
technology does not yet exist to successfully capture and process liquid bulk exhaust emissions. No
agreements have yet been signed between TRMC and any terminal operator who may have vessels
available for early emissions control.

(F): The innovative concept is proposed for a duration of up to the compliance date of the rule for
northern California berths and for the first 5 years following the compliance date. TRMC anticipates
application extensions for subsequent periods while liquid bulk barge emissions remain eligible for this
innovative concept.

(G): For capture and control, a CARB Executive Order will be necessary for the system to be considered a
CAECS.

(H): For barge-based capture and contro! systems, local mobile source permits are expected to be
required from the Bay Area Air Quality Management District (BAAQMD). These permits will be the
responsibility of the capture and control service provider or TRMC should TRMC elect to purchase a
barge-based capture and control unit. For shore-based capture and control systems, air permitting is
under the jurisdiction of the BAAQMD and for CEQA review the lead agency is Contra Costa County.

(1): Demonstration of eligibility and applicability per 93130.17(a):
(1) The application was submitted prior to December 1, 2021

(2) Deploying a CAECS on bulk liquid barges at both TRMC and non-TRMC operated marine terminals prior
to the compliance date of the control measure will remove emissions not otherwise required. The
requirement to not increase GHGs is part of the Executive Order certification for the CAECS.

(3) Liquid bulk barges are not required to control emissions. Controlling of these emissions will be in
excess of other requirements.

{4) The emissions controlled as part of this project will be at the non-TRMC berths within required
proximity. Locations are identified on the maps in Appendix C, Figures C.1 and C.2.

(5) Deployment of a CAECS at TRMC and non-TRMC operated marine terminals will only reduce emissions
and not increase emissions at the terminal where deployed, nor elsewhere. For early compliance utilizing
a capture and control system, all emissions generated by the system will have demonstrated its ability to

treat emissions without increasing emissions during its Executive Order certification process.

{6) Deployment of a CAECS at TRMC and non-TRMC operated terminals that result in the reduction of
emissions not otherwise regulated are not business as usual as described in 93130.17{a}(6). Emission
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reductions will be validated by the measurement of incoming emissions combined with the measurement
of process unit outflow, documenting emission reduction performance.

(7) Information provided is best understood to date and includes the first compliance period.

(8) This project is eligible for additional compliance periods.

(9) Emissions not otherwise required do not apply to VIEs, TIEs, or Remediation Fund

(10) Reductions will be applied per the control measure and used per section 8 of this application.
(11) This project will apply for early reductions also.

{12) No public incentive programs are planned to be used to lease, purchase, or pay for a service.

{13) Recordkeeping for early control of emissions at non-TRMC berths will be done in the same manner it
will be done once TRMC-operated facilities are fully subject to the control measure. This method is still
under development.

(14) Early emission capture will be done utilizing a CAECS which will have already demonstrated the ability
to comply with the control measure during its certification process and upon receipt of its CARB Executive
Order.

(15) The timeline for implementation of emissions reduction is dependent on the ability of the capture
and control industry to develop equipment to sufficiently accommodate demand. For this build-out to
occur the capture and control industry must develop a means to treat liquid bulk barges, something that
does not yet exist. Presently, TRMCs estimate for developing projects for compliance exceed the
implementation schedule of the control measure.

3.6 Bulk and General Cargo Vessels
Emissions captured and controlled from the auxiliary engines on bulk and general cargo vessels which are
exempted from the At-Berth regulation as stipulated in Section 93130.8(b). Vessels would not be
included for which other rules or requirements stipulated control of the emissions as outlined in Section
93130.17(a)(3). These vessels would be serviced by a CARB approved barge-based or dock-based capture
and control system while At-Berth. The vessels serviced would be those calling into any berth located in
Northern California.

93130.17 {b}{1}
(A): Company contact information is provided in Section 2.1 of this application.

(B): The proposed innovative concept is to treat emissions from bulk or general cargo vessels, (the source)
at berth. This concept will require the development of capture and control technology to be suitable for
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bulk and general cargo vessels. Capture and control technology is currently in development and TRMC's
affiliate Tesoro Logistics Operations (TLO) is supporting the effort through participating as the
demonstration partner in a CARB sponsored technology development grant. Emission reductions would
be per the executive order for the given technology. These projects will be located within the required
proximity of the TRMC terminals shown in Figures 2.3.1 and 2.3.2.

{C): Emission reductions anticipated to be achieved will be dependent on the vessels calling at eligible
bulk and general terminals near TRMC Berths. The actual emission reductions will be dependent on the
number of vessel calls treated and the performance of the CAECS employed in controlling emissions. No
agreements are yet in place to treat vessels TRMC does not control. Given these restrictions it is not
feasible to estimate actual emissions at this time.

(D): Recordkeeping and reporting for control of bulk and general cargo emissions at berth will be done as
described in Section 4 of this application. Monitoring of performance will utilize instrumentation on the
capture and control equipment. Testing procedures will be per the Executive Order for the equipment
utilized.

(E): Agreements between TRMC and capture and control providers have not been developed. No
agreements have yet been signed between TRMC and any bulk and general cargo terminal operator who
may have vessels available for emissions control.

(F): The innovative concept is proposed for a duration of up to the compliance date of the rule for
northern California berths and for the first 5 years following the compliance date. TRMC anticipates
application extensions for subsequent periods while liquid bulk barge emissions remain eligible for this
innovative concept.

(G): For capture and control, a CARB Executive Order will be necessary for the system to be considered a
CAECS.

(H): For barge-based capture and control systems, local mobile source permits are expected to be
required from the Bay Area Air Quality Management District. These permits will be the responsibility of
the capture and control service provider or TRMC should TRMC elect to purchase a barge-based capture
and control unit.

(1): Demonstration of eligibility and applicability per 93130.17(a):
(1) The application was submitted prior to December 1, 2021

{(2) Deploying a CARB-Approved Emissions Control Strategy (CAECS) on bulk and general cargo vessels at
non-TRMC operated marine terminals will remove emissions not otherwise required. The requirement to
not increase GHGs is part of the Executive Order certification for the CAECS.
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(3) Bulk and general cargo vessels are not required to control emissions while at-berth as part of the
control measure. The performance of the CAECS will be continually monitored through instrumentation
on the capture and control system and all emission reductions will be in excess of requirements.

(4) The emissions controlled as part of this project will be at the non-TRMC berths within required
proximity. Maps of the locations of the TRMC berths are found in figures 2.3.1 and 2.3.2.

{5) Deployment of a CAECS at non-TRMC operated marine terminals will only reduce emissions and not
increase emissions at the terminal where deployed, nor elsewhere. The system will have demonstrated its
ability to treat emissions without increasing emissions during its Executive Order certification process.

(6) Deployment of a CAECS at non-TRMC operated terminals that result the reduction of emissions that
are not otherwise required are not business as usual as described in 93130.17(a)(6). Emission reductions
will be validated by the measurement of incoming emissions combined with the measurement of process
unit outflow, documenting emission reduction performance.

(7) Information provided is best understood to date and includes the first compliance period.

(8) This project is eligible for additional compliance periods.

{9) Emissions not otherwise required do not apply to VIEs, TIEs, or Remediation Fund

(10) Reductions will be applied per the control measure and used per section 8 of this application.
(11) This project will apply for early reductions also.

(12) No public incentive programs are planned to be used to lease, purchase, or pay for a service.

(13) Recordkeeping for early control of emissions at non-TRMC berths will be done in the same manner it
will be done once TRMC-operated facilities are fully subject to the control measure. This method is still
under development.

(14) Early emission capture will be done utilizing a CAECS which will have already demonstrated the ability
to comply with the control measure during its certification process and upon receipt of its CARB Executive
Order.

(15) The timeline for implementation of emissions reduction is dependent on the ability of the capture
and control industry to develop equipment to sufficiently accommodate demand. For this build-out to
occur the capture and control industry must develop a means to treat bulk and general cargo vessels,
something that has not yet been done or proven. Presently, TRMCs estimate for developing projects for
compliance exceed the implementation schedule of the control measure.
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3.7 Container Ships At-Anchor (capture and control)
Emissions captured and controlled from the auxiliary engines on container vessels which are at anchor in
a Northern California port area. Vessels at anchor are not covered by the rule as only vessels at berth are
stipulated 93130.1. Vessels would not be included for which other rules or requirements stipulated
control of the emissions as outlined in Section 93130.17(a)(3). These vessels would be serviced by a CARB
approved barge-based system while at anchor. The vessels serviced would be those calling into Northern
California ports.

93130.17 {b}{1)

(A): Company contact information is provided in Section 2.1 of this application.

(B): The proposed innovative concept is to treat emissions from container vessels at anchor, (the source)
at berth. This concept will require the development of barge-based capture and control technology
suitable for operations in northern California environments. Emission reductions would be per the
executive order for the given technology. These projects will be located at anchorage locations such as
the San Francisco Bay Anchorage.

{C): Emission reductions anticipated to be achieved will be dependent on the vessels at anchor with barge
capture and control equipment availibility. The actual emission reductions will be dependent on the
number of vessel calls treated and the performance of the CAECS employed in controlling emissions. No
agreements are yet in place to treat vessels TRMC does not control. Given these restrictions it is not
feasible to estimate actual emissions at this time.

(D): Recordkeeping and reporting for control of container vessel emissions at anchor will be done as
described in Section 4 of this application. Monitoring of performance will utilize instrumentation on the
capture and control equipment. Testing procedures will be per the Executive Order for the equipment
utilized.

{E): Agreements between TRMC and capture and control providers have not been developed. No
agreements have yet been signed between TRMC and any container vessel operator who may have
vessels available for emissions control.

(F): The innovative concept is proposed for a duration of up to the compliance date of the rule for
northern California berths and for the first 5 years following the compliance date. TRMC anticipates
application extensions for subsequent periods while container vessel emissions at anchor remain eligible
for this innovative concept.

(G): For capture and control, a CARB Executive Order will be necessary for the system to be considered a
CAECS.

(H): For barge-based capture and control systems, local mobile source permits are expected to be
required from the Bay Area Air Quality Management District. These permits will be the responsibility of
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the capture and control service provider or TRMC should TRMC elect to purchase a barge-based capture
and control unit.

(1): Demonstration of eligibility and applicability per 93130.17(a}:
(1) The application was submitted prior to December 1, 2021

(2) Deploying a CARB-Approved Emissions Control Strategy (CAECS) on container vessels at anchor will
remove emissions not otherwise required. The requirement to not increase GHGs is part of the Executive
Order certification for the CAECS.

(3) Container vessels at anchor are not required to control emissions as part of the control measure. The
performance of the CAECS will be continually monitored through instrumentation on the capture and
control system and all emission reductions will be in excess of requirements.

(4) The emissions controlled as part of this project will be at anchorage in San Francisco Bay or adjoining
anchorages.

(5) Deployment of a CAECS at anchor will only reduce emissions and not increase emissions at the anchor
where deployed, nor elsewhere. The system will have demonstrated its ability to treat emissions without
increasing emissions during its Executive Order certification process.

(6) Deployment of a CAECS at anchor that result the reduction of emissions that are not otherwise
required are not business as usual as described in 93130.17(a)(6). Emission reductions will be validated by
the measurement of incoming emissions combined with the measurement of process unit outflow,
documenting emission reduction performance.

(7) Information provided is best understood to date and includes the first compliance period.

(8) This project is eligible for additional compliance periods.

(9) Emissions not otherwise required do not apply to VIEs, TIEs, or Remediation Fund

(10} Reductions wiil be applied per the control measure and used per section 8 of this application.
(11) This project will apply for early reductions also.

{12) No public incentive programs are planned to be used to lease, purchase, or pay for a service.

(13) Recordkeeping for early control of emissions at anchor will be done in the same manner it will be
done once TRMC-operated facilities are fully subject to the control measure. This method is still under
development.
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(14) Emission control will be done utilizing a CAECS which will have already demonstrated the ability to
comply with the control measure during its certification process and upon receipt of its CARB Executive
Order.

(15) The timeline for implementation of emissions reduction is dependent on the ability of the capture
and control industry to develop equipment to sufficiently accommodate demand. For this build-out to
occur the capture and control industry must develop a means to operate in the northern California marine
environment, something that has not yet been done or proven. Presently, TRMCs estimate for developing
projects for compliance exceed the implementation schedule of the control measure.

3.8 Minimizing CAECS Connect and Disconnect Times

Project Description

Emissions associated with the emissions control system connecting and disconnecting at times reduced
from those stipulated Section 93130.7{(e}(3)(A) and (B). The “Reduced Time to Connect” will be
determined by subtracting the time between Ready to Work and Successful Connection from the two-
hour stipulated limit. The definition of Successful Connection is defined by the items listed below.

1. Capture hood(s) are physically in place on the stack(s) and the system is indicating capture
efficiency equal to or in excess of the requirements of the Executive Order that covers the
capture and control system being used.

2. Outlet emission levels for PM, NOx, and ROG are at or below the requirements of the Executive
Order that covers the capture and control system being used.

3. The on-board Manager of the capture and control system being used declares the system is
Ready for Operations according the operations manual of the system.

For capture and control, the total mass emissions associated with the Reduced Time to Connect will be
determined by subtracting the total measured inlet mass emissions from the total measured outlet mass
emissions over the period of the Reduced Time to Connect.

The “Reduced Disconnect Time” will be determined by subtracting the time between Pilot on Board and
Successful Disconnect from the one-hour stipulated limit. The definition of Successful Disconnect is
defined by the itemns listed below.

1. Capture hood(s) have been physically removed from the stack{s} and the capture booms are
stowed for transport.

2. The treatment system has been purged and shutdown.

3. The on-board Manager of the capture and control system being used declares the system is
Ready for Transport according the operations manual of the system.
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For capture and control the total mass emissions associated with the Reduced Disconnect Time will be
determined by subtracting the total measured inlet mass emissions from the total measured outlet mass
emissions over the period of the Reduced Disconnect Time.

For Shore Power Systems

For shore power systems, the “Reduced Time to Connect” will be determined by subtracting the time
between Ready to Work and Successful Connection from the two-hour stipulated limit. A successful
Connection is defined by the electrical connection being complete, and vessel is operating on shore power

The “Reduced Disconnect Time” will be determined by subtracting the time between Pilot on Board and
Successful Disconnect from the one-hour stipulated limit. A successful disconnect is defined by the
electrical disconnection is complete between vessel and shore, and vessel is no longer operating on shore
power

For both “Reduced Time to Connect”, and “Reduced Disconnect Time” for shore power systems, the
emissions controlled will be calculated based on anticipated fuel consumption during the “Reduced Time
to Connect” and “Reduced Disconnect Time”.

These calculations will be performed as part of the standard vessel call report generated for regulated
pollutants as discussed in Section 5.1 of this application.

93130.17 {b}(1)

(A): Company contact information is provided in Section 2.1 of this application.

{B): The proposed innovative concept is to treat emissions from tanker vessels, {the source) at berth more
effectively than what is required by the control measure. The concept is described in detail in the “Project
Description” at the beginning of this section. This concept will require the development of capture and
control technology to be suitable for tanker vessels. Capture and control technology is currently in
development and TRMC's affiliate Tesoro Logistics Operations (TLO) is supporting the effort through
participating as the demonstration partner in a CARB sponsored technology development grant. Emission
reductions would be per the executive order for the given technology. These projects will be located at
the TRMC terminals shown in Figures 2.3.1 and 2.3.2.

(C): Emission reductions anticipated to be achieved will be dependent on the vessels calling at TRMC
berths, the number of vessel calls treated, the reduced time to connect and disconnect, and the
performance of the CAECS employed in controlling emissions. Due to the ongoing project to convert the
Martinez Refinery to a renewable fuels facility, the estimate of vessel calls that would be subject to this
innovative concept is still to be determined.

(D): Recordkeeping and reporting for control of tanker emissions at TRMC berths will be done as
described in Section 4 of this application. Monitoring of performance will utilize instrumentation on the
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capture and control equipment. Testing procedures will be per the Executive Order for the equipment
utilized.

(E): Agreements between TRMC and capture and control providers have not been developed as the
technology does not yet exist to successfully capture and process tanker exhaust emissions. No
agreements have yet been developed supporting the development of shore power as a solution.

(F): The innovative concept is proposed for a duration of up to the compliance date of the rule for
northern California berths and for the first 5 years following the compliance date. TRMC anticipates
application extensions for subsequent periods while over-compliance emissions remain eligible for this
innovative concept.

(G): For capture and control, a CARB Executive Order will be necessary for the system to be considered a
CAECS.

(H): For barge-based capture and control systems, local mobile source permits are expected to be
required from the Bay Area Air Quality Management District. These permits will be the responsibility of
the capture and control service provider or TRMC should TRMC elect to purchase a barge-based capture
and control unit. For shore-based capture and control systems, air permitting wouid be through the
BAAQMD. For shore-based capture and control systems and shore power systems, California
Environmental Quality Act (CEQA) permitting is anticipated with Contra Costa County serving as the lead
agency.

(): Demonstration of eligibility and applicability per 93130.17(a):
(1) The application was submitted prior to December 1, 2021

(2) Deploying a CARB-Approved Emissions Control Strategy (CAECS) on tanker vessels at TRMC operated
marine terminals and performing in excess of the requirements in the control measure will remove
emissions not otherwise required. The requirement to not increase GHGs is part of the Executive Order
certification for the CAECS.

(3) The performance of the CAECS will be continually monitored through instrumentation on the capture
and control system and all emission reductions will be in excess of requirements.

(4) The emissions controlled as part of this project will be at the TRMC berths. Maps of the locations of
the TRMC berths are found in figures 2.3.1 and 2.3.2.

(5) Deployment of a CAECS at TRMC operated marine terminals will only reduce emissions and not
increase emissions at the terminal where deployed, nor elsewhere. Increased operational efficiency will
result in emission reductions beyond the requirement of the control measure. The system will have
demonstrated its ability to treat emissions without increasing emissions during its Executive Order
certification process.
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(6) Deployment of a CAECS at TRMC operated terminals that result the reduction of emissions that are om
excess of the requirements of the control measure are not business as usual as described in
93130.17(a)(6). Emission reductions will be validated by the measurement of incoming emissions
combined with the measurement of process unit outflow, documenting emission reduction performance.

(7) Information provided is best understood to date and includes the first compliance period.

(8) This project is eligible for additional compliance periods.

(9) Emissions not otherwise required do not apply to VIEs, TIEs, or Remediation Fund

(10} Reductions will be applied per the control measure and used per section 8 of this application.
(11) This project will apply for early reductions also.

(12) No public incentive programs are planned to be used to lease, purchase, or pay for a service.

(13) Recordkeeping for control of emissions in excess of the requirement at TRMC berths will be done in
the same manner it will be done once TRMC-operated facilities are fully subject to the control measure.
This method is still under development.

(14) Emission capture will be done utilizing a CAECS which will have already demonstrated the ability to
comply with the control measure during its certification process and upon receipt of its CARB Executive
Order.

(15) The timeline for implementation of emissions reduction is dependent on the ability of the capture
and control industry to develop equipment to sufficiently accommodate demand as well as the adoption
of shore power by both vessels and terminals. For this build-out to occur the capture and control industry
must develop a means to treat tanker vessels, something that has not yet been created. Presently, TRMCs
estimate for developing projects for compliance exceed the implementation schedule of the control
measure.

3.9 Vessel Speed Reduction
Vessel speed reductions are an available source of non-regulated emissions. Reductions in speed from 12
knots to 8-10 knots within three nautical miles of the terminals may be possible. Emission reductions
associated with vessel speed reductions can be calculated utilizing one of the following methods

A. U.S. Environmental Protection Agency. 2020. Ports Emissions Inventory Guidance: Methodologies for
Estimating Port Related and Goods Movement Mobile Source Emissions. Port Emissions inventory
Guidance: Methodologies for Estimating Port-Related and Goods Movement Mobile Source Emissions
{EPA-420-B-20-046, September 2020) Appendix Table E-1. Accessed 3-5-2021.

B. Reduction in fuel usage from 12 knots to 8-10 knots vessel speed reduction
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These calculations will be performed as part of the standard vessel call report generated for
regulated pollutants as discussed in Section 4.1.

93130.17 (b){1)

(A): Company contact information is provided in Section 2.1 of this application.

(B): The proposed innovative concept is to slow vessels in transit to reduce emissions. See project
description above.

{C}: Emission reductions anticipated to be achieved will be dependent on the vessels calling at TRMC
berths, the number of vessel calls and the ability of vessels to safely slow beyond business as usual today.
Due to the ongoing project to convert the Martinez Refinery to a renewable fuels facility, the estimate of
vessel calls that would be subject to this innovative concept is still to be determined.

(D): Recordkeeping and reporting for emission reductions due to slowing vessel speeds will be done as
described above and in Section 4.

(E): Agreements between TRMC and vessel operators have not been developed for emission reductions
due to slowing vessel speeds.

(F): The innovative concept is proposed for a duration of up to the compliance date of the rule for
northern California berths and for the first 5 years following the compliance date. TRMC anticipates
application extensions for subsequent periods while slowing vessels remain eligible for this innovative
concept.

(G): No governmental approvals are necessary for this concept.
(H): No environmental review is necessary for this concept.

(1): Demonstration of eligibility and applicability per 93130.17{a):
(1) The application was submitted prior to December 1, 2021

{2) Reducing fuel consumption by slowing vessel speeds resuits in emission reductions while also reducing
GHG emissions.

(3) The control measure does not require emissions reductions while not at berth. Emissions reductions in
transit are in excess of requirements.

(4) Slower vessel speeds would be attempted from anchorage all the way to the berth where practical.
(5) Slowing vessel speeds reduces fuel consumption and does not increase emissions at other ports.

(6) Vessel speed reductions to generate credits for this innovative concept will only be applied when not
business as usual.
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{7) Information provided is best understood to date and includes the first compliance period.

(8) This project is eligible for additional compliance periods.

(9) Emissions not otherwise required do not apply to VIEs, TIEs, or Remediation Fund

(10) Reductions will be applied per the control measure and used per section 8 of this application.
(11) This project will apply for early reductions also.

{12) No public incentive programs are planned to be used to lease, purchase, or pay for a service.

(13) Recordkeeping for contro! of emissions from vessel speed reductions will be done in the same
manner it will be done once TRMC-operated facilities are fully subject to the control measure, This
method is still under development.

(14) Agreements have not yet been formulated with vessel operators regarding this concept.

(15) The timeline for implementation of this innovative concept is immediately pursuant to the approval
of the application, study of risks associated with further slowing vessels, completion of the reporting
structure, and development of any necessary agreements with vessel operators.

3.10 Capture and Control Performance Exceeds the Requirements of the Rule
Emissions associated with the capture and control system exceeding the performance requirements
stipulated in Sections 93130.17(5)(d)(1) and (2). The actual measured mass emissions would be
calculated based on the total measured emissions at the outlet of the capture and control system over
the duration of the vessel call. Emissions will be measured continuously for PM, NOx, and ROG along with
volumetric flow rate and temperature, and then the mass emissions will be calculated in total kg for the
vessel call. The vessel call would begin two hours after ready to work [Section 2(b)(63)] and would
complete at one hour before pilot on board [Section 2(b)(58)] as defined in Section 7(e}){(3)(A) and (B).

The excess emission reductions will be the difference between the maximum allowable emission and the
actual measured mass emissions. The maximum allowable mass emissions for the vessel call will be
calculated for the auxiliary engine{s) and boiler(s} individually based on fuel consumption records from
the vessel according to the method outlined in Section 93130.17{d){1)(B). The actual measured mass
emissions will be subtracted from the maximum allowable emissions for both auxiliary engines and boilers
to determine the additional emission reduction for PM, NOx, and ROG and will be reported in total
pounds for each pollutant.

These calculations will be performed as part of the standard vesse! call report generated for regulated
pollutants as discussed in Section 4.1.

93130.17 (b)(1)
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(A): Company contact information is provided in Section 2.1 of this application.

(B): The proposed innovative concept is to treat emissions from tanker vessels, (the source) at berth more
effectively than what is required by the control measure. The concept is described in detail in the “Project
Description” at the beginning of this section. This concept will require the development of capture and
control technology to be suitable for tanker vessels. Capture and control technology is currently in
development and TRMC's affiliate Tesoro Logistics Operations (TLO) is supporting the effort through
participating as the demonstration partner in a CARB sponsored technology development grant. Emission
reductions would be per the executive order for the given technology. These projects will be located at
the TRMC terminals shown in Figures 2.3.1 and 2.3.2.

(C): Emission reductions anticipated to be achieved will be dependent on the vessels calling at TRMC
berths, the number of vessel calls treated, and the performance of the CAECS employed in controlling
emissions. Due to the ongoing project to convert the Martinez Refinery to a renewable fuels facility, the
estimate of vessel calls that would be subject to this innovative concept is still to be determined.

(D): Recordkeeping and reporting for early control of tanker emissions at TRMC berths wiil be done as
described in Section 4 of this application. Monitoring of performance will utilize instrumentation on the
capture and control equipment. Testing procedures will be per the Executive Order for the equipment
utilized.

(E): Agreements between TRMC and capture and control providers have not been developed as the
technology does not yet exist to successfully capture and process tanker exhaust emissions.

(F): The innovative concept is proposed for a duration of up to the compliance date of the rule for
northern California berths and for the first 5 years following the compliance date. TRMC anticipates
application extensions for subsequent periods while over-compliance emissions remain eligible for this
innovative concept.

{G): For capture and control, a CARB Executive Order will be necessary for the system to be considered a
CAECS.

(H): For barge-based capture and control systems, local mobile source permits are expected to be
required from the Bay Area Air Quality Management District. These permits will be the responsibility of
the capture and control service provider or TRMC should TRMC elect to purchase a barge-based capture
and control unit. For shore-based capture and control systems, air permitting would be through the
BAAQMD and CEQA permitting is anticipated with Contra Costa County serving as the lead agency.

(1): Demonstration of eligibility and applicability per 93130.17(a):
(1) The application was submitted prior to December 1, 2021

{(2) Deploying a CARB-Approved Emissions Control Strategy (CAECS) on tanker vessels at TRMC operated
marine terminals and performing in excess of the requirements in the control measure will remove
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emissions not otherwise required. The requirement to not increase GHGs is part of the Executive Order
certification for the CAECS.

(3) The performance of the CAECS will be continually monitored through instrumentation on the capture
and control system and all emission reductions will be in excess of requirements.

(4) The emissions controlled as part of this project will be at the TRMC berths. Maps of the locations of
the TRMC berths are found in figures 2.3.1 and 2.3.2.

(5) Deployment of a CAECS at TRMC operated marine terminals will only reduce emissions and not
increase emissions at the terminal where deployed, nor elsewhere. Increased operational efficiency will
result in emission reductions beyond the requirement of the control measure. The system will have
demonstrated its ability to treat emissions without increasing emissions during its Executive Order
certification process.

(6) Deployment of a CAECS at TRMC operated terminals that result the reduction of emissions that are om
excess of the requirements of the control measure are not business as usual as described in
93130.17(a)(6). Emission reductions will be validated by the measurement of incoming emissions
combined with the measurement of process unit outflow, documenting emission reduction performance.

{7) Information provided is best understood to date and includes the first compliance period.

(8) This project is eligible for additional compliance periods.

(9) Emissions not otherwise required do not apply to VIEs, TIEs, or Remediation Fund

(10) Reductions will be applied per the control measure and used per section 8 of this application.
(11) This project will apply for early reductions also.

(12) No public incentive programs are planned to be used to lease, purchase, or pay for a service.

(13) Recordkeeping for control of emissions in excess of the requirement at TRMC berths wiil be done in
the same manner it will be done once TRMC-operated facilities are fully subject to the control measure.
This method is still under development.

{14) Emission capture will be done utilizing a CAECS which will have already demonstrated the ability to
comply with the control measure during its certification process and upon receipt of its CARB Executive
Order.

(15) The timeline for implementation of emissions reduction is dependent on the ability of the capture
and control industry to develop equipment to sufficiently accommodate demand as well as the adoption
of shore power by both vessels and terminals. For this build-out to occur the capture and control industry
must develop a means to treat tanker vessels, something that has not yet been created. Presently, TRMCs
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estimate for developing projects for compliance exceed the implementation schedule of the control
measure.

4 Emission Measurements and Estimates

The emission reductions achieved for all source categories listed in Section 3 of this application, except for
the sources described in Section 3.2, 3.7b, and 3.9, will be monitored on a continuous basis. These
continuous measurements will be on the inlet and outlet of the capture and control system being used
and will include individual measurements for PM, NOx, and ROG. The operations of these measurement
systems will be operated according to the requirements of the Executive Order issued for the capture and
control system being used.

4.1 Measurement of Emission Reductions Not Otherwise Required from Capture and

Control Equipment
Any emissions associated with a capture and control system will be directly measured and the results of
those measurements will be included in the Captured and Controlled Emissions report discussed in
Section 5.2 of this application.

4.2 Vessels Utilizing Emission Reduction Credits — Emission Estimates
All emission estimates utilized for the purpose of applying collected emissions not otherwise required will
be performed utilizing the Vessels Utilizing Emission Reduction Credits Report discussed in Section 5.3 of
this application.

5 Vessel Call Reports

The reports described below will be used to manage the collection of emission reductions not otherwise
required and the distribution of those emissions to regulated vessels. One of these reports would be
generated for each vessel call, or in some cases portion of a vessel call, that require compliance as defined
in Section 93130.3(a).

5.1 Captured and Controlled Regulated Emissions — Vessel Call Report
A report will be developed for each vessel call, or portion of a vessel call, which will require the use of a
CARB approved capture and control system for compliance. This report will incorporate data from the
vessel, the terminal, and capture and control system. The data to be collected, source of the data,
calculations, and outputs of those calculations are shown in Appendix A of this application.
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5.2 Captured and Controlled Emissions Not Otherwise Required — Vessel Call Report
A report will be developed for each vessel call, or portion of a vessel call, which will utilize a CARB
approved capture and control system collect emissions from sources not required to be controlled. This
report will incorporate data from the vessel, the terminal, and capture and control system.

5.3 Vessels Utilizing Emission Reduction Credits — Vessel Call Report
A report will be developed for each vessel call, or portion of a vessel call, which will require the
application of emission reduction credits for compliance. This report will incorporate data from the
vessel, the terminal, and will utilize emission factors that are defined in Section 93130.17(d){1){B) of the
rule.

As an alternative to the default emission factors, TRMC requests as part of this application to be able to
apply the emission factors per the appropriate MARPOL Annex VI Engine Tier Definition as reported by
the vessel owner / operator.

The data to be collected, source of the data, calculations, and outputs of those calculations are shown in
Appendix B of this application.

6 Executive Order Timing

The purpose of this Innovative Concept is to develop emission reduction credits through controlling
emissions from sources that are not otherwise required under The Control Measure for Ocean-Going
Vessels at Berth set forth in Sections 93130 through 93130.22, title 17, California Code of Regulations.

It is assumed that amendments to current regulations and development of new regulations will change
the types and quantities of source categories not required to be controlled. Any renewal application will
incorporate amendments to existing or new regulations for the sources identified in this application.

6.1 Initial Duration
The initial duration requested is for the maximum of 5 years as stipulated in Section 93130.17(a){(7).

6.2 Renewals
It is anticipated that renewals will be requested as specified in Section 93130.17(a){7). The renewal
duration will be for the maximum allowed, 5 years, and the new application will update Section 2 of this
application based on the development of new regulations or the identification of yet to be identified
source categories.

7 Agreements, Government Approvals, and Environmental

Review

This section addresses the items listed in Section 93130.17(b){1}{E), (G), and {H).
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Memorandum of Understanding

Memoranda of Understanding (MOUs) do not currently exist due to the early stage of development of the
technology and programmatic components that are required for the implementation of the innovative
concept plan. As technology is developed and proven the MOUs will be executed as needed with the
appropriate counterparty. Counterparties may include affiliates of TRMC.

Government Approvals
The requirement in this section is acknowledged and understood and no government approvals are
required other than the one issued by CARB in response to this application.

Environmental Review
The requirement in this section is acknowledged and understood and no environmental reviews are
required as part of this application.

8 Emission Reduction Credits Use

8.1

The purpose of this application is to develop a system by which emission reductions not otherwise
required can be used to aid in compliance with the regulation. The intent of this system is to allow for
better utilization of a CARB approved emissions contro! strategy, which will produce the intended
emissions reduction of the regulation while minimizing the cost to achieve those reductions on dollars per
ton of pollutant treated basis. There will be instances for which the available CARB approved emissions
control strategies will not be adequate to service the number of vessels which are at berth
simultaneously.

Itis proposed that emissions credits may be able to be transferred or traded with other parties which
have an emission reduction obligation under the regulation. The ability to transfer or trade credits will
allow for more efficient use of CARB approved emissions control strategies by allowing equipment,
terminal and vessel operators and to optimize the deployment of emission control equipment.

It is proposed that all emission trading be accomplished in the units of actual pounds of either PM, NOX,
or ROG.

Data Management Methods

Each of the vessel call reports described in Section 4 will be identified with a unique serial number. An
Emission Reduction Credit Database will be developed to manage the data from each vessel call report
and will also contain trading accounts for PM, NOx, and ROG. The data which populates the emission
reduction credit accounts will be transferred from the vessel call reports which are governed by the
Executive Orders for the capture and control systems or, in the case of the “Vessels Utilizing Emission
Reduction Credits” report, the Executive Order issued in approval of this application will validate the
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content. The Emission Reduction Credit database will be developed and presented to the Executive
Officer for approval prior to it being utilized. This approval would be documented in the Executive Order.

8.2 Data Entry

Data entry to the Emissions Emission Reduction Credit Database will be accomplished by reading the
vessel call reports electronically and the accuracy of that electronic transfer will be validated as described
in Section 11 of this application. The data entry process will only be initiated by individuals that have
been trained in the process and will follow the guidelines established in a written procedure that
describes the process. That procedure will be developed by the same entity that will develop the
Emission Reduction Credit Database software.

8.3 Data Access

The Emission Reduction Credit Database will be password protected and its contents will be audited as
described in Section 11 of this application. The individuals with access will be controlled by TRMC or its
designated representative, and the passwords will be changed and managed by methods considered to be
Best Practices within the data management profession.

8.4 Data Storage and Backup

Data storage and backup will be accomplished by methods considered to be Best Practices within the data
storage and backup industry.

8.5 Data Reporting to CARB

Data reporting to CARB will occur on an annual basis consistent with the requirements of the regulation,
Section 93130.17(d), unless a different reporting frequency is specified in the Executive Order issued as
approval of this application. The entirety of the Emission Reduction Credit Database and summaries of
the data contained in the database will be provided electronically.

9 Emission Reduction Credit - Administration

The Emissions Emission Reduction Credit System will be administered by designated individual(s) within
the TRMC organization or individuals associated with another business entity that is contracted by TRMC
for the task of managing and operating the Emission Reduction Credit System.

9.1  Designated Individual Roles and Responsibilities
The designated individual will be responsible for the timely entry of data to the Emissions Emission
Reduction Credit System, auditing the accuracy of data entry, reporting to CARB, and overall distribution
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of the emission reduction credits either internally to TRMC or to external parties that want the emission
reduction credits for compliance with the regulation. The administrator of the system should have
qualifications that are consistent with the Best Practices for database development, data entry, data

storage and backup, and data reporting in the data management profession.

10 Program Auditing and Quality Control

As in other emission reduction programs across industries it is expected that the CARB-issued Executive
Order would contain the requirements for program auditing and quality control for the various emission
reduction scenarios. Since early capture and control of vessel emissions prior to the Rule compliance date
is being considered, an independent review of the program prior to the regulatory implementation date
would provide assurances that all the proper processes are in place for a longer-term emission reduction
credit program. This review would at a minimum cover the actual emissions reduction services and
reporting, data flow to the TRMC or 3" party administrator, data entry and data backup, calculation

verification for the “unverified” emissions and reporting back to CARB.
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11 Appendices
APPENDIX A

Compliance Call Form for Vessel Using Capture and Control

| Event Summary Sampla Report |
Ered M.

Carvter:

Vel Moz
Vessel 40 Fmber:
480 W0 Toer

Vessad T
v
Port




IC Application: TRMC

Rev 1

08/19/22

Page 40 of 56

APPENDIX B

Innovative Concept - Vessel Call Utilizing Emission Reduction
Credits

Data Report - Vessel Call Utilizing Emission Credits
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APPENDIX C

Innovative Concept Project Maps

Figure C.1: Marine Oil Terminals in Northern California
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Figure C.3: Locations of RoRo Terminals
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APPENDIX D

Innovative Concept Emission Reduction Calculations
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Appendix D-1: Pre-Compliance Emissions Reduction Calculations

Sample Calculation - Early Compfi Emissi Reducti
Samp'e Calcuiabon fo show methodoiogy. Actual emission reduction results Wil be dependent on operstions
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Appendix D-2A: Shore Side Pumps Infrastructure Emissions Reduction Calculations

Sample Calculation - Shore Side Pumps

Sample Calculation to show methodology. Actual emission reduction resuits will be dependent on operations

Units Value Primary Source Comments

1 PortData
2 Port Example Terminal Scheduling
3 Temminal Example Terminal Scheduling
4 Bedth Example Temminal Scheduling
5 Terminal Contact Data
6 Phone Numnber - Duty Operator Terminal Guide
7 Terminal Person in Charga (TPIC) Example TYerminal Operations
8 TPIC - Telephone Example Terminal Operstions
9 TPIC - Email Example Terminal Operations
10 Vessel Contact Data

11 Phone Number a8

2 Emal 083

13 Vessel Data

14 Registered Oaner Exampie o83

15 Vessel Name Example Q83

16 Vessel MO Number Qs

17 Vessel Type Example Q88

18 IMO NOx Tier Example

19 Vessel Commercial Operator Contact Information

20 Name Example Q88

21 Address 1 Q88

22 Adcdress 2 Example Q88

23 City Example Q-88

24 Stala/Province Example Q88

25 Postal Code Example Q88

26 Country Example Q88

27 Telephone Example Qes

28 Emaid Example Q88

29 Date and Time Data - Vessel

30 Finished with Engines (FWE) Date & Time 171127 0:00 Temminal

3N Ready to Work (RTW) Date & Time 1127 2212 Terminal

32 Begin Cargo Transfer {(BCT) Date & Time, A7 3:20 Terminal

33 Cargo Transter Complete {CTC) Date & Time AT 23:30 Terming

34 Pilot Cn Board (PCB) Date & Time 14227 160 Terminal

a5 Departure Date & Time 152:27 2:15 Terminal

36 Total Time, At-Berth hrs 263 Calculation

37 Tolat Time, RTW to POB hrs 28 Calcudation

33 Totat Time, FWE to BCT hrs 33 Calculation

39 Total Time, BCT 1o CTC hrs 202 Calcutation

40 Connection Affowance after RTW s 20 Calculation

41 Disconnection Allowance prior to POB hrs 1.0 Calculation

42 Total CAECS Required Hours - Aux hrs 19.8 Calculation

43 Totel CAECS Required Hours - Boller s 2.2 Caleulation

44 Vessel Equipment Emission Factors

45 EPA Engine Tier 2 Vessel

46 AuxBary Engine NOx Emission Factor gkWh 10.5 CARB

47 Auxiiiary Engine PM 2.5 Emission Factor g'kWh 0,168 CARB

48 Auxiiiary Engine ROG Emission Faclor g/kWh 0.52 CARB

49 Boiler NOx Eniission Factor g'’kWh 2 CARB

50 Boifer PM 2.5 Emission Factor 9kWh 0.151 CARB

51 Boiler ROG Emission Factor 9’kWh 0.1 CARB

52 Shore Side Pumps Use

53 Vessel Steam Cargo Pumps or Electric? efectric

54 kWh Mstered for Shore Side Pumps kWh Termiral Leave blark if not metered

55 Barrels Discharged bbls 500,000 Vessel

56 Awerage Suction Presswra psi 35 Terminal

57 Average Discharge Pressure psi 150 Terminal

58 Pressure Suppiied by Shore Side Pumps psi 115

59 Average Barrels per How bbisthr 24,793

80 Energy Supplied by Shore Side Pumps kWh 17.503

61 Vessel Cargo Transfer Pump Eficiency 85% Vessel

62 Steam Turbine Efficiency 0% Vessel

63 Boller Eficiency B0t Vessel

64 Boiler Cargo Transfer Powsr Used kWh o Calcylation

85 Auxiliary Engine Cargo Transfer Power Used KWh 20,568 [¢ g

GSIErlission Credits Generated

6?| |N0x kg 216.3 Calculation

88 PM 25 kg 15 Calculati

69 ROG kg 10.7 Calculation
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Appendix D-2B: Reduced Time at-berth Emissions Reduction Calculations

Sample Calculation - Reduced Time at Berth, Infrastructure Improvements

Sample C to show gy. Actual emission r resuilts wiff be dependent on operations
Units Value Primary Source Comments

1Port Data
2 Port Exampie Terminal Scheduting
3 Teminal Exampie Terminal Scheduling
4 Beith Example Tesminal Scheduling
5 Terminal Contact Data
6 Phona Nurnber - Duty Operator Exampls Temminzl Guide
7 Terminal Persen in Charge (TPIC) Exsmple Temminal Opsarations
8 TPIC - Telephone Example Terminal Operations
g9 TPIC - Emad Example Teaminal Operations

10 Vessel Contact Data

1 Phone Number Qs

12 Emal | Exampe | csa

13 Vessel Data

14 Ragistered Owner Example ass

15 Vessel Name Exampla Q38

18 Vessel MO Numnber Example o253

17 Vessef Type Exﬂ,i' Q83

18 MO NOx Tier Example

19 Vessel Ci cial Op: Contact if

20 Name Example Q88

21 Address 1 Example Q88

22 Address 2 Example Q88

23 City Example Q88

24 State/Province Example Q83

25 Postal Code Example o33

26 Country Example Q88

27 Telephone Example Qa8

28 Email Example Q88

23 Date and Time Data - Vessel

30 Finished with Engines {FWE) Date & Time. 1127 0 Terminal

31 Ready to Work (RTW) Date & Time, 1127 212 Terninal

32 Begin Cargo Trarsfer (BCT) Date & Time higlride ] Terminal

33 Cargo Transfer Complete {CTC) Date & Time| 11121 2330 Teminal

34 Pict On Beard (POB} Date & Time 12i27 1:00 TFerminal '

35 Departure Date & Time UH2T Z15 Terminal

35 Total Time, At-Berth s 283 Calcufation

37 Total Time, RTW to POB. hrs 228 Calculation

38 Total Time, FWE 1o BCT s 33 Calculation

39 Total Time, BCT ta CTC hrs 202 Calculation

40 Connection Alfowanca after RTW hrs 20 Calculation

41 Disconnection Allowance piior fo POB hrs 1.0 Calcdlation

42 Total CAECS Required Hours - Aux brs 1938 Calcudation

43 Totzl CAECS Required Hours - Bailer hes 202 Calcuation

44 Vessel Equipment Emission Factors

45 EPA Engire Tier 2 Vessel

46 Auwxiliary Engine NOx Emission Factor g'kWh 10.5 CARB

47 Auxiliary Engino PM 2.5 Emission Factor ghWh 0.168 CARB

48 Auxiliary Engine ROG Emission Factor gRWh 0.52 CARB

49 Boiler NOx Emission Factor g/kWh 2 CARB

50 Boiler PM 2.5 Emission Factor G'kWh 0.151 CARB

51 Boller ROG Emission Factor o'’kWh .11 CARB

52 Reduced Time at berth

53 Banels Discharged bbls Vessel

54 Awerage Barrels per Hour Following Improvement bbisshr 24,793 Terminal

55 Prier to Ifrastructure Improvernents Avg. Bammels per Hour bblshr 20,000 Terminal

56 Increased Discharge Rate bbisr 4,793

57 Reduced Time at Berth hrs 48

58 Fuel Data

59 Type Used (Awaliary & Bolers) Dissal Q88

60 Sulfur Content % 0.1 Vessel

61 Bunker ROB (nished with engines) FWE m3 50.0 Vessel

62 Bunker ROB (departure) m3 2200 Vessel

63 Fue! Density kg/m3 850.8 Vessel Technical Reference and fo be agreed upon by CARB in the EO

64 Fue! to Energy Ratio - Auxillary Engines kg BaeliW 0.27 Vesset Stipuiated by CARB, Section 17(f{1)B}

65 Fue! Consumed per Hour m3hr 0.80 Calculztion

66 Reduced Fusi Usage m3 3.87 Calculation

87 Energy Usage Reduction kWh 12,184 Calculation

68 Emission Reductions

69|Emission Credits Generated

70 NOX kg 127.9 C

4l kg 20

72| |RoG kg 63
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Appendix D-2C: Pump Efficiency Increase Emissions Reduction Calculations

Sample Calculation - Infrastructure Improvements, Pump Efficiency

Sampie Calcuiation fo show methodology. Actual emission reduction resufts wil be dependent on operations

Units Value Primary Source Comments
1 Port Data
2 Port Example Terminal Scheduling
3 Terminal Example Terminal i
4 Berth Example Terminal Schaduling
5 Terminat Contact Data
6 Phone Number - Duty Operator Exampls Terminal Guide
7 Temminat Person in Charge (TPIC) Example Terminal Operations
8 TPIC - Telephore Example Teminal Of i
9 TPIC - Email Example Terminal Operations
10 Pump Data
" Awrage Fiow Rate bbis/hr 20,000
12 Average Pump Pressure (Discharge minus Suction Pressure) psi 150
13 Pump Eficiency Prior to Improvements % B0%
14 Pump Eficiency After Improvements % 20%
15 Energy Saved kW
16 Hours Run (Annual Average) hrs
17 Power Saved kWh 555,697
18 Grid Emission Factors
19 NOx Emission Factor o/kiWh 0.4 e-Grid factor {2019)
20 PM Emission Factor o’kWh 0.024 e-Grid factor {2019)
21 ROG Emission Factor okKWh 0.027 e-Grid factor (2019)
25 Emission Red:
23[Emission Credits Generated
24 |Nox kg 27223 Calcul
25 PM 2.5 kg 133 Calculation
26 ROG kg 15.0 C lati




IC Application: TRMC

Rev 1

08/19/22

Page 48 of 56

Appendix D-2D: Reduced Vessel Visits Emissions Reduction Calculations

Sample Calculation Vessel Speed Reduction

Sample Calculation o show methodology. Actual resuits wil be o G
Secondary
Units Value Primary Source Source Comments
1 Port Data
2 ot Terminal Schecuing  Agent?
3 Terminal Terminal Scheduing  Agent ?
4 Berth Exampls Terminal Schedulng Agent ?
5 Terminal Contact Data
[ Phone Number - Duty Operator Example Temina Guids Vessel
7 Teyminzt Pesson in Charge (TPIC) Example Teminal Operati Vessel
8 TPIC - Telephone Example Terminal Operations Vessel
9 TPIC - Emadl Example Terminal C; ¥ Vessel
10 Vessel Contact Data
11 Phone Number ass Teminal
12 Ema ass Termiral
13 Vessel Data
14 Registered Owner Example Q83 Vessel
15 Vessei Name Examrple Q88 Vessel
16 Vessel MO Number Example Q88 Vessel
17 Vessel Type Example Q88 Vessel
18 MO NOx Tier Example
18 Vessel ¢ ial Op Contact
20 Rame Exampla Q83 Vessel
21 Address 1 Examgple (-] Vessel
22 Adcress 2 Example Q83 Vessel
23 Cty Exarple Q88 Vessel
p:} StatePryince Exampls Qg8 Vessel
25 Postal Code Exampls Qss Vessel
26 Counfry Example Q88 Vessel
27 Telephone Exanple Q&8 Vessel
28 Emal Exampls Q88 Vessel
29 Date and Time Data - Vessel
30 Finished with Engines (FWE) Date & Time| 82021 1400 Terminal Vessel
k3 Ready to Work (RTW) Dete & Time| Sati21 1627 Terminal Vessel
32 Begin Cargo Transfer (BCTY Date & Time| A2024 20:00 Temminad Vesse!
33 Cargo Trarster Complete {CTC) Dats & Time| £3021 13:0 Terminat Vessel
34 Pilct Cn Beard (PCB) Date & Tme B2t 1518 Terminad Vessel
35 Departure Date & Time| /73021 1600 Tesninal Vessel
36 Total Time, At-Berth ks 50.0 Caicudation
37 Tolad Time, RTW to POB s 46.7 Calcudation
38 Tetal Time, AWYE to BCT Brs 6.0 Calcuiation
39 Tetal Teme, BCT to CTC hs 415 Caicuiation
40 Connection Allcwance a%er RTW his 20 Calculation
4 Discarnection Aliowance prior to POB hs 10 Calculation
42 Tetal CAECS Reguired Howrs - Aux hs 437 Calcutation
43 Total CAECS Requirad Hours - Boler s 415 Calcutation
44 Propulsion Engine Operating Power: Admirality Formula
45 Vessel instafiad Propuision Power kw 7,000 Vessel
48 Vessel Speed kn 8.0 Vessel
47 Vesssl Madmum Speed ka j2.2 Vessel
48 Vessal Drat m 3.0 Vessel
43 Vessel Madimun Drat m 145 Vessel
50 Sea Margn uitiess 11 Vessel 1.10 for coastal operations, 1.15 for al-s#3 operations
51 Vessef Power in Transil KW 221
5 Hours in TransH, 3 Nauficat Mazs, Round Trip hs 073
53 Energy use in Transi, Round Trp KWh 1,561
54 Number of Vesse! Visits Saved usits 3
55 Emission Factors
56 NOx Emission Factor - Siow Speed Dissel 9kWh 14.4 EPA EPA Port Irentory Section 3.5
57 PM Eméssion Fastor okWh 044 CARB Reguiation
58 ROG Emission Facter oXWh 042 CARB Regdation
50 NOx Reduction g 68.7 Caiculation
60 P Reduction kg 0.7 Calcuiation
61 ROG Reduction xg 20 Calcutation
Auxliary Engines & Fuel Data
Aunifiary Engine NOx Emission Factor &KWh 10.5 CARB
Auxiizry Engine PM 2.5 Emission Factor gxWh 0.163 CARB
Auxiiary Engine ROG Emission Factor okWh 0.52 CARB
Type Used (Aunillary & Bodlers) Dissel Q8
Sultur Content % 0.1 Vessel
Fuel Used m3 1.0 Vessel
Fuel Density kgim3 gs0.8 Vessel
Fuel to Energy Ratio - Auxillary Engines kg et KW 027 Vessel
Auniiizy Ergines Power Usage kW 31511 Gaiculation
Energy Usage Reducton k¥éh 7.0900 Cakculation
NOx Reduction kg 744 Caicuiation
PM Reduction kg 1.2 Cacdation
ROG Retuction &g a7 Cafcutation
Emissions Credits
83 NOx kg 140.2 Calculation
o4 PM 23 19
65| [RroG 5.7 Calculation
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Appendix D-3: Non TLO Tankers Pre-Compliance Emissions Reduction Calculations

Sample Calculation - Tankers Early Compliance

Sampfe Calculation to show ogy. Actual resudts will be dependent on operations
Secondary
Units Value Primary Source Source Comments
1 Port Data
2 Poit Termina Schedufing Agent ?
3 Teminal B Terminal Schedufing  Agent 7
4 Berth Example Teminal Scheduing  Agent ?
5 Terminal Contact Data
6 Phone Number - Duly Cperator Example Termingl Guide Vessel
7 Terminal Person in Charge (TPIC) 4 Teminal O Vessel
8 TPIC - Telephone Example Terminal Cperations Vessel
9 TPIC - Emal Example Terminal Operations Vessel
10 Vessel Contact Data
1 Phone Number Q88 Terminal
12 Emal Q88 Termina]
13 Vessel Data
14 Registered Owner Example Q83 Vessel
15 Vessel Name Example Q88 Vessef
18 Vessel ]MO Number Exampla Q88 Vessel
17 Vessel Type E .l Q88 Vessel
18 MO NOx Tier Example
19 Vessel Commercial Operator Contact Information
20 Name Exampie Q88 Vessel
21 Address 1 Example Q88 Vessel
2 Address 2 Example Q88 Vessel
23 City Example Qass Vesse!
24 State/Province Example | Q88 Vessel
% Postal Code E i Q88 Vessel
26 Country Example 088 Vessel
27 Telephone Q88 Vessel
28 Email Q88 Vessel
29 Capture & Control (C&C) Operator
30 Company Example C&C Operator Vessel
31 Lead Operator C&C Operator Vessel
32 Telephone Example CAC Cperator Vessel
33 Email Example C&C Operator Vessel
34 Date and Time Data - Vessel
35 Finished with Engires (FWE) Date & Time Terminal Vessel
36 Departure Date & Time, Terminal Vessel
37 Tota! Time, At-Beith hrs 263 Calculation
38 Date and Time Data - Capture & Control System
39 CAECS Connected Date & Time C3C Operator
40 CAECS Disconnected Date & Time C3C Operator
41 Total Time Controlling Emissions hrs 25 Calcudation
42 CAECS Performance - Capture & Control {C&C)
43 inet NOx kg 500 C&C Operator Measured Real Time
44 OutistNOx ke |5 | cacoperbor Measured Real Time
45 NOx Reduction kg 4950 Calculation
46 NOx Reduction Percent percent 99% Calculation
47 infet PM 2.5 kg [ 15 ] cacOperator Measured postuisit
48 Outlet PM 2.5 kg CAC Operator Measured postusit
49 PM 2.5 Reduction kg 14.0 Calculation
50 PM 2.5 Reduction Percent parcent B% C i
5 et ROG kg 15 C&C Operator Measured Real Time
52 Outiet ROG kg C&C Operator Measured Rea Time
53 ROG Reduction %9 14.0 Calculation
84 ROG Reduction Percent percant 93% Calculation
55|Emission Credits Generated
56 NOx kg 495.0 Calculation
57| PM 2.5 kg 14.0 Calculati
58] ROG kg 140 Calculati
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Appendix D-4: RoRo Pre-Compliance Emissions Reduction Calculations

Sample Calculation - RoRo Early Compliance

Sampfe Calculstion o showmethodology. Actual emission reduction resuits will be dependernt on operations

Secondary
Units Value Primary Source Source Comments
1 Port Data
2 Port Example Terminal Schedufing Agent ?
3 Terminal Example Termina! Schedufing Agert ?
4 Berth Example Terminal Schedufing Agent ?
5 Terminal Contact Data
6 Phone Number - Duty Operator I Terminal Guide Vessel
7 Terminal Person in Charge (TPIC) Example Terminal Operations Vessel
8 TPIC - Telephone Example Terminal Operations Vessel
9 TPIC - Email Terminal O; i Vessel
10 Vessel Contact Data
11 Phone Number ass Termired
12 Emal ass Terminel
13 Vesse! Data
14 Registered Owner Example Q38 Vessel
15 Vessel Name Exampls Q88 Vessel
16 Vesse! MO Number Example Qss Vessel
17 Vessel Type Example Q88 Vessel
18 MO NOx Tier Example
19 Vessel Commercial Operator Contact Information
20 Name Q88 Vessel
21 Address 1 Example Q88 Vessel
22 Address 2 Example Q88 Vessel
23 City Example Q88 Vessel
24 State/Province Exam) Eze Q83 Vesse!
25 Postal Code E Q88 Vessel
26 Courntry Example Q88 Vessel
27 Telephone Example Q83 Vessel
28 Email Example Qss Vessel
29 Capture & Control (C&C) Operator
30 Company C&C Operator Vessel
3 Lead Operator Example C&C Operator Vessel
32 Telephicne Example C&C Operator Vessel
33 Emal Example C&C Operator Vessel
34 Date and Time Data - Vessel
35 Firished with Engines (FWE) Date & Tme Terminal Vessel
38 Departre Date & Time Terminal Vessel
37 Total Time, At-Berth hrs 263 Calcudation
38 Date and Time Data - Capture & Control System
39 CAECS Connected Date & Time C&C Operator
40 CAECS Disconnected Date & Time C3C Operator
41 Total Time Controlfing Emissions hrs 25 Calculation
42 CAECS Performance - Capture & Control {C&C)
43 Inlet NOX kg [ 0 ] cacoperstor Measured Real Time
44 Oulet NOx v [ 5 ] cacopester Measired Real Time
45 NOx Reduction kg 4850 Calculation
46 NOx Reduction Pescent percent 99% Calcudation
47 iniet PM 2.5 kg C&C Operator Measured postaisit
48 Cutlet PM 2.5 kg C&C Operator Measured post-dsit
49 PM 2.5 Reduction g 14.0 Catculation
50 PM 2.5 Reduction Percent percent 93% Calcutation
51 Infet ROG kg C3C Operator Measured Real Time
52 Cutlst ROG kg C&C Operator Keasured Real Time
53 ROG Reduction g 14.0 Calculation
54 ROG Reduction Percent percent 93% Calculation
55|Emission Credits Generated
56 hOx kg 435.0 Calculation
57 PM 2.5 kg 140 Calculati
58 ROG kg 14.0 Calculati
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Appendix D-5: Bulk Liquid Barge Emissions Reduction Calculations

Sample Calculation - Bulk Liquid Barges

Sampée Caiculation to show methodcfogy. Actus! emission reduction reswsts wil be dependent on Cpenslions

Units Vzlue Primary Source Comments
1 Port Data ]
2 Port | Terminal Screcuing
3 Termind | Terminal Scheduing
4 Berh | Termunal Scheduing
5 Terminal Contact Data
6 Fhone Hismber - Duty Operstor Termiral Guide
7 Tesminal Person in Charge {TPIC) Tarminal Operations
8 TPIC-Teephae Teemined Operstions
9 TPC-Ema Terminal Opersiions
10 Vessel Contact Data
1 Phme Humber 088
12 Emai 088
13 Vessel Data
" Registorad Owner Q&8
15 Vesssilame a8
16 Vesssi MOKumoer Qs
7 Vessal Type QB8
18 O HOx Teer
18 Barge ial Op Contact
) Hame Qs
21 Addess 1 Qs
22 Addess? Qss
23 Gy Q8
2% State/Proince o8
25  Postd Code o8
2% Castry Exw s
27 Telaphore Example Qs
28 Ermail Examgie Qss
29 Date and Time Data - Vessel
30 Firished wih Engrres (FWE) Dete & Time| T 550 Termiral
31 Recdy to Wark {RTW) Dafe & Time TV 12 Termwral
32 Begin Cargo Transter 8CT) Dats & Time| 127 320 Termwral
33 Cargo Trarsier Complate (CTC) Dats & Time) (r ] Terming
3 Pt On Beard (POB} Date & Tire] UXZT 100 Termiral
35 Depariure Date & Time) V2FH 215 Termurad
3 Tow Tre AtSerth hs 263 Caleuztion
37 Tota Tme, RTW to POB hs 23 Caiculstion
38 Toa Time, FWE o BCT s 33 Caloubston
3  To=Teme, BCTIoCTC s 202 Calcutston
40  Comrection Alowance zter RTW s 20 Caiculston
41 Discomection Akowance prior to PGB 'S 10 Caiculation
42 Total CAECS Recured Hours - Aux s 198 Calcubation
43 Total CAECS Required Hours - Boler ns 202 Cefcuicton
44 Vessel Equipment Emission Factors
45 EPA Engie Tier 2 Vesset
46 Ay Engne HOX Emisson Factor g X] CARB
47 Auxifary Engne PM 2.5 Erission Factor okWh [XC) CARS
48 Auxiery Engine ROG Ervasion Factor A &2 CARB
43 Bailer HOx Emission Factor oXWh 2 CARS
50 Boler PM 25 Emussion Factor gxWh 2151 cARB
51 Bader ROG Emission Faclor oxih it CARB
52 Date and Time Data - CAECS
53 CAECS Wtized {Shore Power of CAC) (22
54 CAECS Comected Dete & Time i 2 | Temes
55 CAECS Discomected Dste & Ters V2T 630 | Termired
56 Total Time Cordrofing Erissions s 25 Calcuistion
57 CAECS Performemce - Capture & Control {C&C)
58 Iethicx : kg Neasured Redd Time
59 Oudfet HOX g | 0 5 |MeasuedRediTme
& HOK Rediction Xg 4550
61 NOx Reduction Percert porcent 9%
62 et PM 25 Xg
& Outiet PM 25 kg
[ PM 25 Racuction W %o
65 PM 2.5 Redacticn Percent peent w%
) et ROG kg
67 COutiet ROG kg
68  ROGReduchon g 1o
69  ROG Reduction Percent percent o
70 CAECS Performance - Shore Power
7 Share Power kWh used KW T500 Tenrine!
72 ‘Was Shom Power Usad or Cargo Operabions Yath Yes Vessal
3 Does the Vessd Use Sisam Power for Cargo Operstions? YesHo Yas Yessat
T4 Average Camo Discharge Pressurs. psi 150 Vessst
75  CogoBarsis Cischarged Btis £00,000 Vessst
76  Awerzge Cago Discharge Flow Rele Bhisr 24,79 Caictaton
7 Cargo Transter Pump Eciency % Vessel
78 Steam Tubne Efciercy ars Vessal
79 Bofier Eficiency % Vessal
80 Ballr Cargo Trarstx Power Used KA 41,950 Caicuiston
8t Balior NOX Emmissiors Elrinated g 840 Calcuiation
82  Boldar PM 25 Emissions Reduced X 63 Calcuiation
83 BolerROG Emissions Redxced * 46 Calatation
-2 Auxiiary Engne Power Reduced XAR 3BOX Caaiaian
85 Ay Engne HOx Emissions Reduced ) HeT Cacuistion
8  Auwcary Engne PM 2.5 Emssion Redixed &g 55 Caicuistion
B7  Ausiery Engre ROG Ermssion Reduced &g 172 Cricuistion
i3 550 Calaiation
kg 140 Caicuzon
by [ Cacisdion
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Appendix D-6: Bulk & General Cargo Emissions Reduction Calculations

Sample Calculation - Bulk & General Cargo Vessel Visit

Sample Calcufation to showmethodology. Actual emission reduction resuits will be dependent on operations

Secondary
Units Value Primary Source Source Comments

1 Port Data

2 Port Terming! Agent 7

3 Terminal Example Terminal Schedufing Agent 7

4 Berth Example Terminal Scheduling Agent ?

5 Terminal Contact Data

6 Phone Number - Duty Opsrator Exampls Terminal Guide Vessel

7 Terminal Person in Charge (TPIC) Terminal Oy i Vessel

8 TPIC - Telephone Example Termina Operations Vessel

9 TPIC - Emait Examgple Terminal Operations Vessel
10 Vessel Contact Data
11 Phone Number Examiple Q88 Terminal
12 Email Q88 Teminal
13 Vessel Data
14 Registered Owner Example Q83 Vessel
15 Vessel Name Q838 Vessef
16 Vessel IO Number Q88 Vessel
17 Vesse! Type Exam Ej.z Q83 Vessel
18 MO NOx Tier Example
19 Vessel Commercial Operator Contact Information
20 Name Q88 Vessed
21 Address 1 § Q88 Vessel
22 Address 2 Exampie Q88 Vessel
23 City [e2: ] Vessel
24 State/Province Example Q88 Vessel
25 Postal Code Q83 Vessel
2% Country Q83 Vessel
27 Telephone Example Q83 Vessel
28 Email Example Q88 Vessel
29 Capture & Control (C&C) Operator
30 Company C&C Operator Vessel
31 Lead Operator Exampls C&C Operator Vessel
32 Telephone Example C&C Operator Vessel
33 Email Example C&C Operator Vessel
34 Date and Time Data - Vessel
35 Finished with Engires (FWE) Date & Time Terminal Vessel
35 Departre Date & Time, Terminal Vessel
37 Total Time, At-Berth hrs 263 Calculation
38 Date and Time Data - Capture & Control System
39 CAECS Connected Dats & Time C&C Operator
40 CAECS Disconnected Date&Time| 227030 | CACOperator
41 Tot Time Controlfing Emissions hrs pra Calcudation
42 CAECS Performance - Capture & Control (C&C)
43 Inlet NOX ke [ 50 | cacopemstor Measured Real Time
44 Outlet NOX ke [ 5 ] cacopemtor Measured Real Time
45 NOx Reduction kg 4950 Calculation
46 NOx Reduction Percent percent 99% Calcutation
47 WetPM25 k¢ [ 45 1 caCOpemtar Measured post-visit
48 OutetPM25 kg C&C Operator Measured post-isit
49 PM 2.5 Reduction kg 14.0 Caiculation
50 PM 2.5 Reduction Percent percent 93% Calculation
51 infet ROG kg CAC Cperator Measured Real Time
52 Cutiet ROG kg C&C Cperator Measured Real Time
53 ROG Reduction ) 14.0 Cafculation
54 ROG Reduction Percent _percent 3% Calcudation

= g 495.0 [
kg 140 Calculati
kg 14.0 Calcuk
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Appendix D-7: Container Vessels at Anchor Emissions Reduction Calculations

Sample Calculation - Container Vessel at Anchor

Sample Cafculstion to showmethodelogy. Actual emission reduction resufts will be dependent on operations

Secondary
Units Value Primary Source Source Comments
1 Anchorage Data
2 Port Example Termninal Scheduling Agent 7
3 Termiral Example Terming Scheduling  Agent 7
4 Berth Example Terminal Scheduling Agent 7
5 Terminal Contact Data
6 Phones Number - Duty Operator Example Terminal Guide Vessel
7 Terminal Person in Charge (TPIC) Example Terminal Operations Vessel
8 TPIC - Telephone Example Terminal Operatiors ~ Vessel
[+] TPIC - Email Terminal O Vessel
10 Vessel Contact Data
11 Phone Number Q88 Tesminal
12 Emal | Example | ass Teminal
13 Vessel Data
14 Registered Ownar Q88 Vessel
15 Vessel Name Example Q88 Vessel
16 Vessel MO Numbes Example Q88 Vessel
17 Vessel Type Example Q58 Vessal
18 MO NOx Tier Example
19 Vessel C: 1al Op: Contact Inf
20 Name Example Q88 Vessel
2 Address 1 Example Qss Vessel
2 Address 2 Example Q88 Vessel
23 City Example Q83 Vessel
24 State/Province Example Q88 Vessel
25 Postal Code Example a8 Vessel
26 Courtry Example Q88 Vessel
27 Teiephone Example Q88 Vessel
28 Email Example Q88 Vessel
29 Capture & Control {C&C) Operator
30 Company Example CA&C Cperator Vessel
31 Lead Operator Example C&C Operator Vesse!
32 Telephone Example C&C Operator Vessel
33 Email C&C Operator Vessel
34 Date and Time Data - Capture & Control System
35 CAECS Connected Date & Time| C&C Operator
36  CAECS Disconnected Date & Time C8C Operator
37 Tolal Time Coniroffing Emissions hrs 25 Calculation
38 CAECS Performance - Capture & Control ({C&C)
39 et NOxX ¢ | sw | cacopemto Measured Real Time
40 Outlet NOx kg | 5 | cacopeator Measured Real Time
41 NOx Reduction kg 4950 Calculation
42 NOx Reduction Percent percent 99% Calculation
43 et PM 2.5 kg CA&C Cperator Measured post-visit
44 Outlet PM 2.5 kg C&C Cperator Maasured post-visit
45 PM 2.5 Reduction kg 14.0 Caloulation
46 PM 2.5 Reduction Percent percent 93% Caiculation
47 inlet ROG kg CA&C Operator Measured Real Time
48 Outist ROG kg C&C Cperator Measured Real Time
49 ROG Reduction kg 14.0 Calcuistion
50 ROG Reduction Percent percent 93% Calculation
51[Emi Credits Generated
52| NOx kg 435.0 Calculation Msasure less required
53 PM 2.5 kg 14.0 Calculation
54 ROG kg 140 Calculati
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Appendix D-8: Quick Connection and Disconnection Times Emissions Reduction Calculations

pl fation - Quick C tion / Di tion Emi 1s Reduction
Sample Calculation fo Actus! results will be dependent on op
Units Value Primary Source Comments
1 Port Data
2 Port Terminal Scheduling
3 Terminat Tenrinal Scheculing
4 Berth Terminal Seheguling
5 Terminal Contact Data
[ Phooe Number - Dity Operator
7 Terminal Person in Charge (TPC)
8 TRIC - Teleghone
9 TPIC - Emall
10 Vessel Contact Data
11 Phone Number
12 Ematl
13 Vessel Data
14 Regisiered Owner Exampls Q8
15 Vessel Name Exampls Q88
16 Vessel MO Number Exampls Qa3
17 Vessel Type Examplas o83
18 MO NOx Tier Exampls
19 Vessel C: ial Of Contact
20 Narme Example Q88
2 Address 1 Exampls Q83
22 Address 2 Example Q3
23 City Exzmple Q8
24 StateProvince Example oss
25 Postal Code Qss
26 Country = Q&3
27 Telephone 22
28 Emad ass
29 Date and Time Data - Vessel
30 Firished with Engines (FWE) Date & Time| Terminal
3t Ready to Work {RTW) Date & Time Termrinal
32 Begin Cargo Transker BCT) Date & Time Terminal
33 Camo Transfes Complete (CTC) Date & Time| Terminal
k7”3 Pilct On Board (POB) Date & Time| Terminal
35 Departure Date & Time)] Tesmina
38 Total Time, At-Berth s Calcutation
7 Total Time, RTW o POB s Calculation
as Totat Time, FWE 1o BCT hs Calculation
39 Total Time, BCT to CTC hrs 202 Caculalicn
40 Connection Alowance 2fer RTW s 20 Calcuiation
a1 Time Required to Control afer RTW Date & Time 17127 4:12 Calculation
42 Disconnection Alowance prior to POB s 1.0 Calcuiation
43 Time Required to Contrdl prior lo PCB Date & Time 12/27 0:00 Calcutation
44 Total CAECS Required Hours - Aux s 198 Calculation
a5 Total CAECS Required Hours - Boiler hrs 202 Calcutation
46 Vessel Equipment Emission Factors
AT EPA Engine Tier 2 Vessel
48 Auxtiary Engine NOx Emission Factor gKWh 1.5 CARB
49 Aspiiary Engine PM 2.5 Ersssion Factor GEWh 0163 CARB
50 Auxiiary Engine ROG Emission Factor FKWh 6.52 CARS
51 Boiller NOX Emission Faclor okwWh 2 CARB
52 Boder PM 2.5 Emission Factor gXWh 0,151 CARE
53 Buider ROG Emission Factor FKWh 0.1% CARB
54 Date and Time Data - CAECS
55 CAECS Uivized {Shore Power of CAC) cse
56 CAECS Connected D=te & Time gl Terminal
57 ‘CAECS Disconnected Date & Time 137 o1 Terminal
58 Total Time Controfling Emissions hs 20 Calcuiation
59 Hotss of Emissions Controfied q [ hes 17
60 Hours of Cortreiled {Disconnection) hrs 0.5
61 M d Emissi Ri i {Capture & Control)
62 Measued NOx Reductions due to Quick Cornect 7 Disconnect kg 50 C&C Operator
63 Measwred PM 2.5 Reductions due to Quick Coonect 7 Disconnect kg 7 C&C Operalor
64 Measwred ROG Reductions due to Quick Comect / Disconnect X9 15 C3C Operator
65 Fuel Data G L
€6 Type Used (Auxiiary & Boiers) Disss] Calcufatice
&7 Suilr Conlent % o1 G K
68 Burker ROB (finished with engines) FWE m3 230.0 Calculztion
69 Burier ROB (departure} m3 .0 [+ i
70 Fuel Density kg'm3 850.8 G Technical Reference and to be agreed upon by GARS in the EO
7 Fuel to Energy Ratio - Auxilary Engines kg etk 0.27 C Stipulated by CARB, Section 17(){1{8B)
72 Fuel Consumed per Hour mi¥hr .80
73 Reduced Fuel Uszge m3 176
74 Reduced Energy Used XWh 5,516
75 Emission Credits Generated
76 NOx kg 58.2 Calculation Reduced Energy Used (Line 74) X Fuel to Energy Ratio x Emission Faclors
77 PM 2.5 kg 03 Calculation
78 ROG kg 29 Calculation
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Appendix D-9: Vessel Speed Reduction Emissions Reduction Calculations

Sample Calculation Vesse! Speed Reduction

Sampis Calcuiation to show methodology. Aciual emission reduction resuts wil be dependent on operasions

Secondary
Units Valus Primary Source Source Comments
1 Port Data
2 Pat TFermingl Schadufing Agert ¥
3 Termral Termiral Schaduling Agei?
4 Bert Terwi Schodhiing  Agent?
5 Terminal Contact Data
[3 Phane Humber - Duty Operaior Example Termingd Guide Vesssl
7 Terminal Person in Charge (TPIC) Examgple Temivel Operations Vessal
8 TPIC - Telephors Eza=ple Temminal Operatons Vessel
9 TPKC - Email Exampls Tarminal Operations Vesset
10 Vessel Contact Data
11 Prone Humber Qs Termical
12 Emai Q58 Terminal
13 Vessel Data
14 Registered Oaner Qss Vessal
15 Vessel Harma Q838 Weasssl
1% Vessel MO Humber Q&8 Vessal
17 Vessel Type 2] Vessgl
18 IO HOx Tear
19 Vessel Contact i
20 Hame Qs8 Vessdl
2 Add=ss 1 Q58 Vessel
» Address 2 Qass Vessel
<3 Oty Qs Vessed
24 StalerPronce Qs Vessel
25 Postal Code Qss Vessel
26 Courdry Q88 Vessel
i Telephone Q8 Vessal
28 Emad Qs Vessd
29 Date and Time Data - Vessel
30 Fanished with Engnes (FWE} Dste & Terw FaH 1400 Yermiral Vessal
31 Ready to Work (RTV) Date & Tere BT 1637 Termanal Vessel
32 Begin Cargo Trarsfer (BOT} Dete & Trne] IV H 2900 Termunal Vessel
3 Cargo Transher Comglets (CTC) Daie & Tome] W33 1230 Terminal Vessel
34 Piot On Board (POB) Date & Trne W31 1510 TFermingd Vesset
35 Departua Deate & Trme] 3021 15:00 Torminal Vessed
36 Tola Time, At-Berih brs 5.0 Caicudetion
37 Totd Tame, RTW to POB. brs 487 Caiculztion
38 Total Tere, FNE to BCT Brs 80 Caicuiation
39 Totad Time, BCT o CTC frs 415 Caicuigtion
Connection Alowance ater RTW s 20 Calnuiation
41 Disconnection Alovwance prior to POB s 19 Caicufation
42 Toket CAECS Requirad Hours - Aux s a7 Caiculation
43 Tetai CAECS Required Houss - Balier s 45 Calcrfgbon
44 Prop Engine ing Power: y Formula
45 Vessel Ristaled Propusion Power o 7,000 Vessel
45 Vessef Speed Belfore Reduction kn e Vesset
47 Vessel Spoed Afar Reduction kn (1] Vessal
48 Vessel Maxum Speed kn 120 Vessel
49 Vessel Drafl m 1.0 Vessal
50 Vessal Macmom Dt m s Vessdl
51 Sea Margn unitiess 1.1 Vessat 110 for coastal cperations, 1.15 fr 3t-5ea operstiors
52 Propusion Engre Cpenating Power Bafors Reduchion Ll 4,143
53 Propubsion Engine Operating Powsr Afier Reduction W 212
54 Engire Powar Reduction kW 2022
55 Teme for 3 Hauticd Mies hes 04
56 KWh Redocton Round Trp XWh 1516
57 Emission Factors
58 HOx Enission Factor gEAR 124 EPA Reguation EPA Port Emessions imentory Guidarce, Section 3.5
58 P Emission Factor [ [37] CARS Reguation  Het sectuction raguied based on wlues in Sechion 17.5(%1)
60 RCG Emission Factor GXAND a8 CARS Requiation  Net reduction requred based on wiues Tn Sechion 17.5d%1)
61 NOx Rediction g 218 Cakuation
62 PM Reguction kg 02 Caiculation
63 ROG Recuction %3 06 Caicustion
&4|Emissions Credits
&5 HOx kg ns Caicuation
& PM 25 kg 0.2 Caicufabon
&7] ROG (] i 06 Calcdation
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Appendix D-10: Capture & Control Overperformance Emissions Reduction Calculations

Sample Calculation - Container Vessel at Anchor

Sample C: o show cology. Actual resuis will be dependent on operations
Secondary
Units Value Primary Source Source

1 Anchorage Data

2 Port Example Terminal Schedufing Agent ?

3 Terminal Example Terminal Scheduding Agent ?

4 Berth Exampla Terminal Schedufing Agent ?

5 Terminal Contact Data

6 Phone Number - Duty Operator Exa.—-"!e | Terminal Guide Vessel

7 Terminal Person in Charge (TPiC) Example Terminal Operations Vessel

8 TPIC - Telephone Example Terminal Operations Vessel

[+ TPIC - Email Terminat O i Vessel
10 Vessel Contact Data
11 Phone Number Qs Tesrrinal
12 Emal Q88 Terminal
13 Vessel Data
14 Registered Owner Q88 Vessel
15 Vessel Name (= 3 Q83 Vessel
16 Vessal MO Number Example Q88 Vessel

17 Vessel Type Example Q88 Vessel
18 MO NOx Tier Exampie
19 Vessel Commercial Operator Contact Information
20 Name Example Q88 Vessel
21 Address 1 Example Q83 Vessel
2 Address 2 Example Q88 Vessel
23 City Example Q83 Vessel
24 StateProvince Example Q33 Vessef
25 Posta! Code Example Q8 Vessel
26 Courtry Example Q83 Vessel
27 Telephone Exampls Q88 Vessel
28 Email Example [s¥:} Vessel
29 Capture & Control {C&C) Operator
30 Compary Example CAC Operator Vessel
k31 Lead Operator CA&C Operator Vessel
32 Telephone Example C&C Operator Vessel
33 Email Example CAC Operator Vessel
34 Date and Time Data - Capture & Contro! Sy
35 CAECS Connected Date & Time HART 200 C&C Operator
36 CAECS Disconnected Data & Txmei C8C Operator
37 Total Time Controling Emissions hrs 25 Calculatioh
38 CAECS Performance - Capture & Contro! {(C&C)
39 inlet NOX k¢ | =0 1 cacopeato Measured Heal Time
40  Outlet NOx ke |5 ]| cacOpemtor Measured Real Time
41 NOXx Reduction kg 4950 Calcutation
42 NOx Reduction Percert percent 9% Calculation
43 NOx Reduction Required (80%) kg 400.0
a4 Inet PM 2.5 kg [ 15 ] cacopemter Measured postoisit
45 Outlet PM 2.5 ¢ | 1 ] cacopratr Measured postaisit
46 PM 2.5 Reduction kg 14.0 Calculation
47 PM 2.5 Reduction Percent percent 93% Caleulation
48 PM 2.5 Reduction Required (80%) kg 12.0
49 et ROG kg C3C Operator Measured Real Time
50 Cutiel ROG kg CAC Operator Meastred Real Time
51 ROG Reduction kg 14.0 Calculation
52 ROG Reduction Percent percent 93% Calculation
53 ROG Reduction Required (607%) kg 120
54|Emission Credits G d
55 hOx kg 95.0 C
56| (PM25 *g 20 i
571 RGG kg 20 Calculati




