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reflect timeline for ships to convert to connect to
shore power.

TLO has not selected a primary control mechanism and may rely
on various technologies at a single terminal to reduce emissions
from vessels at TLO’s berths. The technology selection will
consider the safety of personnel, the safe passage of adjacent
marine traffic, and the significant land use constraints at TLO’s
terminals. TLO is presently engaged in an extensive Feasibility
Engineering Analysis investigating each known technology, shore
power, shore-based C&C, and barge-based C&C, this analysis will
allow for TLO to identify the most appropriate technologies for
each berth. The analysis is scheduled to conclude in the 4"
quarter of 2022.

*Any unmitigated risks detailed below may result in a change to
the Estimated Completion Date stated above.

e Full resolution of considerations identified in the Safety
Study under the CARB grant for C&C Systems for Oil
Tanker Project awarded to SCAQMD where TLO resources
are actively supporting advancement as a demonstration
partner.

e  Full resolution of considerations from future safety
studies and hazard assessments which TLO anticipates
and view as necessary to ensure safe operations on
tanker vessels

e Stack connection design:

o C&C providers have not shared technical details
for connection to the vessel stacks to TLO.

= Ability to connect to as many as six or
more stacks at the same time without
damaging a vessel’s exhaust stacks.

= Ability to connect to a variable set of
stack configurations without damaging
the vessel’s exhaust stacks.

= Ability to connect without creating
sparks, or designing for electrical
continuity

= Ability of the connection to adjust with
vessel draft and pitch changes due to
cargo operations

= Ability of connection system to
adequately transport a wide range of
flow rates from multiple stacks

e Barge congestion and siting around vessels

o C&C barges must not interfere with adjacent
vessel traffic in the port
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a. Fully contained barge system
including connection system and
treatment system

b. Barge connection system with
shore-based treatment system

¢. Permanent structure connection
system with shore-based
treatment system

d. Mobile land-based connection
system with mobile or fixed
shore-based treatment system

Number of vessels expected to use this strategy (annual): 25
Number of vessel visits expected to use this strategy (annual): 100
Berths where equipment will be used:

1. Berth77

2. Berth 78

Schedule for installing equipment:

Project: Estimated Completion Date:

CARB Approved Capture and e 9/1/2026%*: Barge Based Capture & Control (“C&C”)

Control Systems e C&C estimates assume technology is proven safe,
controls all emission sources required in the
regulation, and the CARB Executive Officer has
approved a system by the end of 2023. Given the
complexity of tankers, this timeline is viewed as the
least certain and with a reasonable probability of
extending beyond 2023.

e 9/1/2028%*: Shore-Based Capture & Control (“C&C")

e C&C estimates assume technology is proven safe,
controls all emission sources required in the
regulation, and the CARB Executive Officer has
approved a system by the end of 2023. Given the
complexity of tankers, this timeline is viewed as the
least certain and with a reasonable probability of
extending beyond 2023.

e 9/1/2028: Shore Power (Terminal Project Only)

e Shore Power schedule assumes electric utility can
meet the proposed construction schedule and grid is
sufficient to handle the increased power demand.
Estimated completion date does not reflect timeline
for ships to convert to connect to shore power.

TLO has not selected a primary control mechanism and may rely on
various technologies at a single terminal to reduce emissions from
vessels at TLO’s berths. The technology selection will consider the
safety of personnel, the safe passage of adjacent marine traffic, and
the significant land use constraints at TLO’s terminals. TLO is
presently engaged in an extensive Feasibility Engineering Analysis
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investigating each known technology, shore power, shore-based
C&C, and barge-based C&C, this analysis will allow for TLO to identify
the most appropriate technologies for each berth. The analysis is
scheduled to conclude in the 4™ quarter of 2022.

*Any unmitigated risks detailed below may result in a change to the
Estimated Completion Date stated above.

e Full resolution of considerations identified in the Safety
Study under the CARB grant for C&C Systems for Oil Tanker
Project awarded to SCAQMD where TLO resources are
actively supporting advancement as a demonstration
partner.

e  Full resolution of considerations from future safety studies
and hazard assessments which TLO anticipates and view as
necessary to ensure safe operations on tanker vessels

e Stack connection design:

o C&C providers have not shared technical details for
connection to the vessel stacks to TLO.

= Ability to connect to as many as six or more
stacks at the same time without damaging a
vessel’s exhaust stacks.

= Ability to connect to a variable set of stack
configurations without damaging the
vessel’s exhaust stacks.

= Ability to connect without creating sparks,
or designing for electrical continuity

= Ability of the connection to adjust with
vessel draft and pitch changes due to cargo
operations

= Ability of connection system to adequately
transport a wide range of flow rates from
multiple stacks

e Barge congestion and siting around vessels

o C&C barges must not interfere with adjacent vessel
traffic in the port

o C&C barges must stay clear of mooring lines of the
vessel at berth

o C&C barges must not interfere with containment
boom

o C&C barge mooring systems must not impact
submerged utilities crossing navigational channels

e Adequate emergency preparedness to ensure safety of
barge-based system operators near hazardous cargo

e Treatment system performance meets or exceeds emission
reduction requirements for all emissions sources that are
required to be controlled on tankers
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a. Fully contained barge system
including connection system and
treatment system

b. Barge connection system with
shore-based treatment system

c. Permanent structure connection syste
with shore-based treatment system

d. Mobile land-based connection
system with mobile or fixed shore-
based treatment system

Number of vessels expected to use this strategy (annual): 70
Number of vessel visits expected to use this strategy (annual): 190
Berths where equipment will be used:

1. Berth B84a

2. Berth B86
Schedule for installing equipment:
Project: Estimated Completion Date:
CARB Approved Capture and e 9/1/2026%*: Barge Based Capture & Control (“C&C”)
Control Systems e C&C estimates assume technology is proven

safe, controls all emission sources required in
the regulation, and the CARB Executive Officer
has approved a system by the end of 2023.
Given the complexity of tankers, this timeline is
viewed as the least certain and with a
reasonable probability of extending beyond
2023.

e 9/1/2028%*: Shore-Based Capture & Control (“C&C")

e C&C estimates assume technology is proven
safe, controls all emission sources required in
the regulation, and the CARB Executive Officer
has approved a system by the end of 2023.
Given the complexity of tankers, this timeline is
viewed as the least certain and with a
reasonable probability of extending beyond
2023.

e 9/1/2028: Shore Power (Terminal Project Only)

e Shore Power schedule assumes electric utility
can meet the proposed construction schedule
and grid is sufficient to handle the increased
power demand. Estimated completion date
does not reflect timeline for ships to convert to
connect to shore power.

TLO has not selected a primary control mechanism and may
rely on various technologies at a single terminal to reduce
emissions from vessels at TLO’s berths. The technology
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selection will consider the safety of personnel, the safe passage
of adjacent marine traffic, and the significant land use
constraints at TLO’s terminals. TLO is presently engaged in an
extensive Feasibility Engineering Analysis investigating each
known technology, shore power, shore-based C&C, and barge-
based C&C, this analysis will allow for TLO to identify the most
appropriate technologies for each berth. The analysis is
scheduled to conclude in the 4™ quarter of 2022.

*Any unmitigated risks detailed below may result in a change to
the Estimated Completion Date stated above.

e Full resolution of considerations identified in the Safety
Study under the CARB grant for C&C Systems for Oil
Tanker Project awarded to SCAQMD where TLO
resources are actively supporting advancement as a
demonstration partner.

e  Full resolution of considerations from future safety
studies and hazard assessments which TLO anticipates
and view as necessary to ensure safe operations on
tanker vessels

e Stack connection design:

C&C providers have not shared technical details
for connection to the vessel stacks to TLO.

O

e Barge congestion and siting around vessels

C&C barges must not interfere with adjacent
vessel traffic in the port

C&C barges must stay clear of mooring lines of
the vessel at berth

C&C barges must not interfere with
containment boom

C&C barge mooring systems must not impact
submerged utilities crossing navigational
channels

O

Ability to connect to as many as six or
more stacks at the same time without
damaging a vessel’s exhaust stacks.
Ability to connect to a variable set of
stack configurations without damaging
the vessel’s exhaust stacks.

Ability to connect without creating
sparks, or designing for electrical
continuity

Ability of the connection to adjust with
vessel draft and pitch changes due to
cargo operations

Ability of connection system to
adequately transport a wide range of
flow rates from multiple stacks
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