




































 

 
  
 

 

May 20, 2019 
 
Bonnie Soriano 
Chief, Freight Activity Branch 
California Air Resources Board 
1001 “I” Street 
Sacramento, CA 95814 
 
 
SUBJECT: PORT OF LOS ANGELES AND PORT OF LONG BEACH COMMENTS ON 
FEBRUARY 22-23 2019 WORKSHOPS FOR THE “CONTROL MEASURE FOR OCEAN-
GOING VESSELS OPERATING AT BERTH AND AT ANCHOR” 
 
Dear Ms. Soriano: 
 
The Port of Long Beach and Port of Los Angeles (Ports) appreciate this opportunity to provide 
comments on the concepts and berth analyses presented at the California Air Resources Board 
(CARB) February 22-23, 2019 workshops regarding the, “Control Measure for Ocean-Going 
Vessels Operating At Berth and At Anchor”. 
 
We want to thank CARB for continuing to work with the Ports and our tenants during this 
regulatory process to obtain the best available data and to craft a regulation which achieves 
significant public health benefits.  
 
The purpose of this comment letter is to respond to the Regulatory Concepts and Berth Analyses 
provided at the February workshops. In the appendices, CARB will find specific information and 
data relative to each Port. 
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The following summarizes the Ports’comments regarding the regulatory concepts presented at the 
February 2019 workshops: 
 

• We agree that 100% compliance cannot be met by vessels in any category– We want 
to thank CARB staff for adjusting the concepts to reflect the impossible goal of 100% 
compliance. It remains unclear whether or not terminals and vessel operators can meet the 
new minimum of 95% compliance. We urge CARB to produce a feasibility assessment to 
better inform this regulation, described below. 

 
• The Proposed Implementation Timelines are Still Too Aggressive – In the updated 

concepts, container terminals are still required to control ship emissions for every visit, 
with 5% flexibility for Terminal Incident Events (TIEs), by 2021. This timeline is 
unreasonable based on lack of infrastructure needed to support such a high level of plug-
in so quickly. In addition, there is considerable doubt regarding the ability of terminal 
operators, and/or third party vendors to develop and deploy a sufficient number of 
alternative emission control devices on a stringent time line of one year. 

 

• A Technology Feasibility Assessment Process Is Needed – The Ports still urge CARB to 
develop a technology feasibility assessment, which would look at the state of technology 
development and its readiness to be deployed in the marketplace to support efforts to 
achieve public health benefits. Through conversations with stakeholders, it is clear there 
are challenges associated with the technologies upon which this regulation depends that 
may be too costly, technologically and operationally infeasible in some cases, or unsafe to 
use. For example, the Los Angeles/Long Beach Harbor Safety Committee has many 
substantial concerns regarding the use of barge-based emission capture systems for tankers.  
 
This feasibility assessment should include an evaluation of: (i) state of technology for both 
shore power and alternative emission control devices and deployment readiness (ii) the 
requisite timeline for design, build, testing, and deployment of shore power and alternative 
control technologies for each California port to achieve at minimum 95% compliance, and 
identification of any associated constraints such as wharf space (iii) safety and navigation 
of harbor waters space due to applications of new technologies for unregulated vessel types 
(iv) number and types of alternative control technologies, which would be needed at each 
California port (v) and the cost of the various types of technologies and availability of 
incentives to encourage early demonstration of such technologies.  
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As stated in our previous letter, in order to accelerate the development and deployment of 
shore power and alternative control options, including infrastructure, for non-container 
terminals and vessels, the Ports would like to see CARB prioritize funding as they did for 
the currently regulated fleet through Proposition 1B in 2006. CARB has not prioritized 
funding for shore power in their latest Cap-and-Trade Auction Proceeds Third Investment 
Plan, posted in January 2019. We urge CARB to work cross-divisionally on finding 
opportunities to invest in the nascent technology required for tankers and RoRos. 

 

• The Berth-Level Analyses report too few ship calls, and do not accurately reflect the 
infrastructure needed at each port– CARB provided berth—level analyses of the 
infrastructure which will be required for each terminal to meet the new proposed concepts 
at the February 2019 workshops. These analyses are founded upon Google Maps research, 
interviews with port tenants, and discussion with piloting companies. The analysis is not 
based on any engineering assessment of what it would take to expand shore power or to 
accommodate alternative capture and control technologies. Unfortunately, none of the 
analysis provided by POLB related to container terminal infrastructure was included in this 
berth-level analysis either. Subsequently to the February workshops, the POLB has updated 
and refined its estimate. The analysis utilizes costs from previous shore power projects, 
states the design requirements a terminal would need to maximize plug-in while ships are 
at-berth, and uses these metrics to quantify the anticipated costs to maximize connection at 
POLB container terminals. In this letter, POLB has provided more granular detail around 
the basis of the cost estimates, photographs which demarcate the existing shore power 
infrastructure, and improved vessel call data from the 2017 Wharfinger Report in Appendix 
B. In the Ports’ previous letter to CARB POLA engineering staff had agreed with the POLB 
engineering analysis. Subsequently, POLA developed their own assessment of the 
infrastructure they will need, the associated cost and timeline, and additional edits to the 
CARB Berth-Level Analyses, which are included in Appendix A.  In summary, the POLB 
and POLA estimates approximately $106 million and $147-$193 million respectively for 
additional electrical infrastructure.  These estimates are rough orders of magnitude, with 
many exclusions and limitations, so the actual cost could be much higher.  We are hopeful 
CARB will utilize this information, particularly in a feasibility assessment, as it is the most 
informed reflection of the current infrastructure at the POLA/POLB terminals today. The 
feasibility assessment should go into greater depth than the calculations provided herein. 

 

CARB’s Berth-Level Analyses as written today are not founded upon the requisite design 
and engineering expertise, and should therefore, not be used today to quantify the costs of 
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the newly proposed concepts. These costs can be more adequately captured through the 
process of a feasibility assessment. 

 
• Compliance may hinder CAAP efforts – Lastly, the Ports are still concerned the cost of 

these proposed concepts will hinder the ability to meet their goals under the 2017 CAAP 
Update given the significant upfront costs of an At-Berth Infrastructure Program. In 
addition, the staff who are currently designing the near-zero and zero-emission terminal 
infrastructure for technology demonstration projects, and future full-scale deployments are 
the same staff members who would be responsible for designing the infrastructure to 
support the new At-Berth Regulation. This underscores the need for prioritizing programs 
and funding, as described in the Feasibility Assessment bullet above, in order to determine 
how to most effectively allocate our resources to participate in the development of your 
regulatory program.   
 

The Ports thank CARB staff for hosting additional workshops, engaging with us directly, and their 
consideration of the comments contained in this letter as well as in the attached appendices. 
 
We look forward to meeting with the CARB in the future to further discuss the proposed 
amendments to the At-Berth Regulation.  Please feel free contact us with any questions or concerns 
regarding this letter. 
 
Sincerely, 
 
 
 
CHRISTOPHER CANNON MATTHEW ARMS 
Director of Environmental Management Acting Director of Environmental Affairs 

and Planning 
Port of Los Angeles Port of Long Beach 
 
Attachments: Appendix A, Appendix B 
 
CC: CARB – Cynthia Marvin (Cynthia.Marvin@arb.ca.gov) 
    Angela Csondes (Angela.Csondes@arb.ca.gov) 
    Nicole Light (Nicole.Light@arb.ca.gov)   

  Kaylin Huang (Kaylin.Huang@arb.ca.gov) 

mailto:Cynthia.Marvin@arb.ca.gov
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APPENDIX B 
Port of Long Beach 

Response to CARB’s February 22-23rd, 2019 Workshops and  
Additional Cost Estimate Detail 

 
Background 
 
February 22-23rd, 2019, the California Air Resources Board (CARB) held workshops for the 
Control Measure for Ocean Going Vessels At Berth and At Anchor Regulation (At-Berth 
Regulation). In the newly proposed regulatory concepts, CARB would require control of 
auxiliary engine emissions from container, passenger, and refrigerated cargo vessels for every 
vessel visit to the Port of Long Beach beginning in 2021. Each terminal would have an allocated 
number of acceptable Terminal Incident Events (TIEs) to provide flexibility. These TIEs equate 
to 5% of total container vessel visits received during the previous year. Roll-on roll-off (RoRo) 
vessels will need to reduce auxiliary engine emissions for every vessel visit beginning January 1, 
2025, with TIEs flexibility, calculated as 10% of the vessel calls of the previous year. Beginning 
January 1, 2027, acceptable TIEs for RoRos drop to 5%. Tanker vessels must control auxiliary 
engine emissions through a CARB approved technology beginning January 1, 2027, with the 
equivalent TIEs allocation calculation as the RoRos (10% of the previous year’s calls). In 2029, 
tanker acceptable TIEs will drop to 5%. Tanker vessels with steam driven product pumps are no 
longer required to reduce their tanker auxiliary boiler emissions. Lastly, CARB provided 
stakeholders with berth analyses of the necessary infrastructure for each vessel type to meet these 
proposed requirements. 
 
About This Response 
 
The Port of Long Beach (Port) is providing supplementary information per CARB request on the 
estimates provided in the joint comment letter the Ports of Los Angeles and Long Beach, 
“Potential Strategies and Costs to Address the At-Berth Regulation”, submitted on February 6th, 
2019. Importantly, these cost estimates were developed using data from previous shore power 
installations, such as progress payments, bid analyses, and maps of the shore power 
infrastructure at the container terminals. Those documents are provided in the attachments to this 
appendix. The attachments also provide vessel call data as reported in the 2017 Wharfinger 
Reports to better inform the berth analyses CARB distributed at the February workshops. The 
estimated hours of control required and operational costs for both container and non-container 
vessels visits should alternative compliance strategies such as barge and land-based emission 
control technologies be utilized has been revised. Lastly, this appendix provides documentation 
of the costs associated with the Prop 1B shore power installations – specifically at Piers A, G, T, 
and G. Under the Prop 1B program, the Port was required to tease out hard costs from the 
progress payments. These hard costs have been provided to help inform future CARB analyses 
of infrastructure costs. It’s important to note that these costs are in 2012 dollars, and future 
estimates should account for escalation. 
 
 
Shore Power Outlets Calculation & Locations 
 
The proposed concepts explained in the February 2019 workshops are written in such a way that 
terminals would need to make a reasonable effort to control emissions for every vessel visit. The 
Port would like to highlight that terminals would not plan a compliance strategy, which meets a 



 
 

 

 

 

95% control criteria, as TIEs can occur due to reasons out of their control. They would plan to 
meet 100% emission control while ships are at berth, knowing unforeseen circumstances will 
hinder their success, hopefully, within the 5% threshold.  
 
To maximize shore power connection at the container terminals, Port staff established design 
criteria, which requires shore power outlets (SPOs) every 200 feet, combined with a 100-foot 
cable reel system. This design criteria was used to calculate the minimum number of SPOs 
required at each pier. As demonstrated in Table 1, staff divided the wharf length for each berth 
by 200 feet, providing the optimal number of SPOs given 200-foot spacing. Staff then subtracted 
the existing number of SPOs at each berth to determine the additional shore power outlets 
required.  
 
Table 1.  

 
 
The total count of functional SPOs today is 75, however, Pier E will be installing 5 SPOs as part 
of Phase 3 of the Middle Harbor Project at Long Beach Container Terminal. These SPOs are 
included in the Pier E calculation above. SPOs which have been abandoned or de-energized are 
not included in the calculation in Table 1. As far as cable-reel management systems, staff made 
an assumption that each berth would require one, 100-foot cable reel management system. 
Because the Port has 22 berths, it is assumed 22 cable reel management systems are required. 

Cost Estimates & Timeline 
 
The updated estimate for all six piers is approximately $107 million. To prepare this estimate, 
Port staff analyzed three previous shore power installation projects at Pier A, Pier J, and Pier T, 

Location Existing SPOs 
Number 
of Berths

Length of 
Wharf (ft)

SPO 
@200'

Additional SPOs 
required for 200' 

spacing given current 
infrastructure

Number of Cable 
Reel Management 
Systems Required

Pier A Berths A88-A96 9 3 3556 18 9 3

Pier C SSA Terminals 8 2 1797 9 1 2

Pier E 15 3 4369 22 7 3

Pier G
Berth G232 5 2 1337 7 2 2
Berth G236 6 2 1290 6 0 2

Berths G234, G235 1 1 1243 6 5 1

Pier J 
Berth J245-J247 9 2 2019 10 1 2
Berth J266-J270 11 3 2694 13 2 3

Pier T 11 4 5022 25 14 4
Total 75 22 42 22



 
 

 

 

 

initiated in 2012, in order to develop a combined average cost per shore power outlet (SPO). 
Staff calculated the average SPO cost at each pier using progress payment documentation and 
tracked staff hours specific to these projects, and then averaged the average SPO cost of each 
project in order to get the combined average SPO cost. The total cost estimate is based on the 
average SPO cost multiplied by the number of new SPOs in Table 1, plus one cable reel per 
berth.  The narrative describing the average SPO cost calculation is provided in ATTACHMENT 
A, Supporting Documentation for Container Terminal Cost Estimates.   
 
The timeline to complete each pier is approximately 5.25 to 5.75 years, which includes 15 to 18 
months to do preliminary design and environmental clearances, 15 to 18 months for design, 7 
months for bid and award of a construction contract, and 26 months for construction and 
commissioning. 
 
Exclusions and Limitations 
 
The various existing wharves were built at different times and have different configurations and 
structural limitations.  Wharf modifications may be necessary to accommodate the density of 
SPOs, which is not included in the cost estimate. 
 
The estimated total number of additional SPOs does not account for the exact location of the 
current SPOs, so additional SPOs may be necessary to meet the functional requirement. 
 
Many wharves do not have sufficient space at the edge of the wharf to accommodate the current 
cable reel design.  It is unclear if a narrow cable reel can be designed to fit the specific space 
constraints at each pier, and wharf modifications may still be necessary to be able to safely use 
cable reel in the narrow space.  If that is not possible, more extensive wharf modifications would 
be required.  The cost estimate does not include any wharf modifications to accommodate the 
cable reel, and assumes a narrow cable reel is roughly the same cost as the current design.   
 
The combined average cost per SPO does not include transformer costs nor any contingency. 
Staff removed the transformer costs from the bids on the previous SPO projects used to calculate 
the average SPO cost, making an assumption each container terminal has enough power today. If 
any terminal requires additional power, the total cost for additional shore power at the Port could 
increase on the scale of millions of dollars.  
 
POLB resources, both money and staff, are finite, and the POLB is in the midst of a significant 
capital improvement program.  There is not sufficient staff to complete all piers simultaneously 
within the existing capital program, and there may not be financial capacity to accommodate all 
of the additional capital expense within the timeframe.  Therefore, it is highly likely some of the 
piers would take longer to complete, resulting in additional cost escalation not included in the 
current estimate.  
 
Updated Alternative Emission Control Hours 
  
The Port has updated the additional emission control time required if container, passenger, 
refrigerated cargo, RoRo, and tanker ships must control emissions for every visit. Updates 



 
 

 

 

 

include refined detail on which berths received Prop 1B funding, and thus are subject to higher 
shore power connection requirements earlier and consideration of the minimum and maximum 
number of additional applicable ships that will require emission control technology on a given 
day. The findings utilize the 2017 Ports of Los Angeles and Long Beach Emissions Inventory 
data and are as follows: 
 
1)  There will need to be at least 26 barge-based systems online in the San Pedro Bay to meet the 
2029 requirements (95% of calls must be controlled with an exception of 5% TIEs for all 
regulated ship types) - assuming vessel traffic remains at 2017 levels. At the Port of Long Beach, 
the maximum number of applicable ships that are not using shore power is 14 per day, the 
average is 8, and the minimum is 2 ships. In 2017, 147 days occurred where the number of 
barges needed if the proposed regulation were in place exceeded the average. Looking at the San 
Pedro Bay Complex, the average number of applicable ships which would require a barge-based 
system is 15 per day, with a maximum of 26, and a minimum of 4 ships per day. The Ports 
would be required to have 26 barge-based systems to meet the requisite emission control 
requirement from ships on a peak day. 
2)  An additional 40k-52k hours per year of emissions will need to be controlled via alternative 
capture and control technology to meet the every vessel, every visit requirement for the proposed 
ship types.12 
4) To keep a fleet of at least 26 barges “viable” the operational cost per hour will have to double 
to at least $2,000 per hour. This is due to the costs associated with both active and inactive 
barges. The operational cost is estimated to be $81-$105 million dollars per year3.  
  
These estimates assume that a barge-based system will be used for ships, which do not utilize 
shore power. It is, however, more likely that tankers will strongly consider land-based systems. 
Given the Port has not demonstrated land-based alternative control technologies for the proposed 
vessel types, and the potential steep costs associated with a land-based device (wharf upgrades, 
increased power consumption, etc.) the Port decided assuming the use of the barge-based system 
provides a more conservative estimate of the costs associated with this regulation. It is also 
important to note that accommodating a fleet of 26 barge-based emission capture and control 
systems would require significant berthing space at both ports, which have limited wharf 
availability.  
 
Attachment A - Supporting Documentation for Container Terminal Shore Power Infrastructure  

  Cost Estimates 
Attachment B – Prop 1B Shore Power Infrastructure Costs 
Attachment C – Maps of Container Terminal Shore Power Infrastructure 
Attachment D – Port of Long Beach Vessel Visits by Berth 

                                                           
1 The lower additional emission control hours reflect a scenario in which all currently unregulated ship calls which 
will be subject to the new At-Berth Regulation are controlled via barge-based systems and all currently controlled 
ship-types are handled by additional shore power infrastructure. The higher emission control value reflects a 
scenario in which all currently unregulated and regulated ship types will be controlled by a barge-based system, and 
no additional shore power infrastructure will be installed. 
2These estimates assume a requirement of 1.5 hours per arrival and departure for connecting and disconnecting times 
where there will be no emission reductions. 
3 This cost does not include costs related to barge movements, anchorages, lay berths, etc. 



ATTACHMENT A 
Supporting Documentation for  

Container Terminal Shore Power Infrastructure Cost Estimates  
 
Average Cost per Shore Power Outlet (SPO) Calculation Narrative 

• Staff used the actual contract bid and change order prices from three separate Port 
construction contracts to install SPOs in 2012.  The contracts were for Pier J, Pier T, and 
Pier A.  

• For each contract, the cost of providing and installing transformers was deducted from 
the total contract amount.  This assumes that if SPOs are added in the future, there is 
already adequate capacity at the terminals for additional SPOs.  Therefore, the cost of 
transformers should not be included in the average cost of future SPOs.  If there is not 
adequate capacity, the cost per SPO would increase. 

• The cost of installing SPOs includes all design, permit, and management costs (as 
referred to as soft costs).  The costs for each project are tracked in the City’s cost 
accounting system (also known as FAMIS or EZFAMIS).  The EZFAMIS report for each 
project was run to acquire the soft costs for each project. 

• The total project cost (construction contract plus soft costs, less transformer costs) was 
then escalated using 2.5% per year from the construction contract award date (2012) to 
the midpoint of earliest possible future SPO construction contract award (2022). 

o The earliest possible future SPO construction contract date is based on a January 
1, 2020 regulation start date, and includes the time necessary to do design, bid, 
and award.   

o If the regulation date is pushed out, the cost per SPO would increase to reflect the 
additional cost escalation. 

o The 2.5% is a relatively low average cost escalation, and is much lower than what 
we have seen in the local market the last 2-3 years.  The average cost per SPO 
would increase if the cost escalation is higher than 2.5%.  

• The escalated total project cost was then divided by the number of SPOs installed, 
providing an average escalated cost per SPO per project. 

• We averaged the combination of each projects’ average cost per SPO to get the combined 
average cost per SPO in 2022 of $2,272,609.   

 
Pier J Shore to Ship Power Project 

• The work under the Pier J project included retrofitting of four berths of the existing north 
wharfs (J245-J247) and south wharfs (J266-J270), including the installation of twenty 
(20) shore power outlet vaults on the wharf face, all associated conduit, electrical cables 
and connections, and four electrical substations to supply power to each individual berth. 
(SPO location Exhibit attached) 

• The original construction contract amount awarded to Helix Electric Inc. was 
$25,200,000 (Analysis of Bids Exhibit dated February 7, 2012 attached) 

• Transformer costs are from Bid Items 22, 23, 24, and 25 (Progress Payment#27) and are 
excluded from the SPO cost calculations. 

• Project soft cost included planning, design and construction management costs 
(EZFAMIS Report of Work Order HA1316) and are incorporated in the SPO cost 
calculation. 



• Costs related to SCE work to bring the power to Pier J, installation of 66KV Substation 
and Site Preparation for the substation (Griffith Contract) is excluded from the cost 
calculations (SCE related cost items were highlighted in orange in the attached 
EZFAMIS Report). 

• Average cost per SPO is calculated based on 20 SPO Vaults. 
 
Pier T Shore to Ship Power Project 

• The work under the Pier T project included retrofitting four berths of the existing south 
wharfs (T132-T140), including the installation of eleven (11) shore power outlet vaults 
on the wharf face, all associated conduit, electrical cables and connections, and four 
electrical substations to supply power to each individual berth. (SPO location Exhibit 
attached). 

• The original construction contract amount awarded to The Ryan Company is $20,559,112 
(Analysis of Bids Exhibit dated February 14, 2012 attached) 

• Transformer costs are from Bid Items 18, 19, 20, and 21 (Progress Payment#19) and 
were not included in this calculation. 

• Project soft costs included planning, design and construction management costs 
(EZFAMIS Report of Work Order HA1317 attached) 

• Costs related to SCE work is excluded from the cost calculations. 
• Average cost per SPO is calculated based on 11 SPO Vaults. 

 
Pier A Shore to Ship Power Project 

• The work under the Pier A project included retrofitting of four berths of the existing 
south wharfs (A88-A96), the installation of nine (9) shore power outlet vaults on the 
wharf face, all associated conduit, electrical cables and connections, and two electrical 
substations to supply power to each individual berth. Substation A provides power to 
Berth A94-96 and Substation B provides power to berths (A88-A90) and (A92-A94), 
respectively. (SPO location Exhibit attached) 

• The original construction contract amount awarded to Schimmick Construction Company 
is $11,513,850 (Analysis of Bids Exhibit dated January 31, 2012 attached) 

• Transformer costs are from Bid Items 20, 21 and 22 (Progress Payment#15 attached) 
• Project soft cost included planning, design and construction management costs 

(EZFAMIS Report of Work Order HA1314 attached) 
• Costs related to SCE work is excluded from the cost calculations.  
• Average cost per SPO is calculated based on 9 SPO Vaults. 

 
Summary of the Average SPO Costs (2022) 
. 
  Average $/SPO (2022)  

Pier J  $       2,221,185.36  
Pier T  $       2,303,100.04  
Pier A  $       2,293,541.56  
Combined Average Cost Per SPO  $       2,272,608.98  



The cost of the 100-foot cable reel management system is expected to be $500,000 each. The 
Port estimated that each berth would require one 100-foot cable reel management system. Today 
there are 22 berths. The estimated total cost for cable reel management systems $11,000,000. 
 
Cost Estimate for Six Piers to Install Additional Required SPOs 
$2,272,608.98 x 42 SPOs +$11,000,000 = $106,449,577.16. 
 



























































































































































































































 

Port of Los Angeles • Environmental Management 
425 S. Palos Verdes Street • San Pedro • CA  90731 • (310) 732-3675 

Port of Long Beach • Environmental Planning 
415 W. Ocean Boulevard • Long Beach • CA  90802 • (562) 283-7100 

 

December 3, 2019 
 
 
Richard Corey 
California Air Resources Board 
Clerks’ Office 
1001 I Street 
Sacramento, CA 95814 
 
Dear Mr. Corey: 
 
SUBJECT: PORT OF LOS ANGELES AND PORT OF LONG BEACH COMMENTS 

ON THE PROPOSED REGULATION ORDER, “AIRBORNE TOXIC 
CONTROL MEASURE FOR AUXILIARY DIESEL ENGINES OPERATED 
ON OCEAN-GOING VESSELS AT-BERTH IN A CALIFORNIA PORT”  

 
The Port of Long Beach and Port of Los Angeles (Ports) appreciate this opportunity to 
provide comments on the California Air Resources Board (CARB) proposed regulation 
order, “Airborne Toxic Control Measure for Auxiliary Diesel Engines Operated on Ocean-
Going Vessels At-Berth in a California Port” released in the Initial Statement of Reasons 
(ISOR) on October 15, 2019. The Ports also appreciate you and your staff’s willingness 
to meet with us throughout the rulemaking process.  We found those meetings productive 
and helpful, and we hope to continue this cooperative relationship going forward.  
 
The Ports support the changes incorporated into the latest regulatory proposal, 
specifically: 
 
• The new rule would go into effect in 2021, but additional emission reduction 

requirements of the regulated fleet would be delayed until January 1, 2025. 
 
• Bifurcating the cruise vessels into two categories, one for vessels which carry less 

than 1,500 combined passengers and crew, and one for vessels which carry more 
than 1,500 combined passengers and crew, and providing different hourly remediation 
fees for each. 

 
• Tier III ships would have lower remediation fees than other Tier 0 to Tier II ships. 
 
The Ports remain concerned with the following key elements of the proposed regulation: 
 
• Future compliance with the timelines remains too difficult for the Roll-on/roll-off 

(RoRo) vessels and tanker vessels, which are currently proposed to comply with a        
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90% control requirement in 2025 and 2027, respectively. Given the technology to 
control emissions from RoRos and tanker vessels does not exist today, and the 
significant safety concerns associated with tanker vessels, we request at a minimum 
two additional years with each category. RoRos should be required to comply in 2027 
at the earliest, and tankers at the San Pedro Bay Port should be required to comply 
in 2029 at the earliest. 
 

• The industry has raised significant concerns regarding the potential alternative 
emission capture and control technologies upon which this regulation depends, 
including cost, operational viability, safety,and the reality that  utilizing these 
technologies will increase greenhouse gas emissions.  The technology for controlling 
at-berth emissions for RoRo vessels or tanker vessels has never been demonstrated 
and a prototype does not exist. The technology feasibility assessment proposed for 
2023 should require CARB staff assess the state of technology, the readiness to 
deploy it at each port, safety considerations, and cost-effectiveness. The rule should 
specifically call out these elements as required components of the feasibility 
assessment. In addition, there should be a mechanism for staff, without returning to 
the CARB Board for approval, to make the necessary changes to the implementation 
timeline should the feasibility assessment demonstrate the technology is not feasible 
or the costs too great per ton of emissions reduction. 

 
• CARB previously provided funding on the scale of hundreds of millions of dollars 

through Prop 1B to support shorepower investment for the currently regulated fleet. 
The ISOR estimates compliance under the proposed regulation will cost the shipping 
industry $2.2 billion. To reduce the likelihood of cargo diversion, which could result in 
greater emissions overall, and to support the development and deployment of the 
requisite alternative emission capture and control technologies for tanker and RoRo 
vessels, the Ports request CARB allocate at least $200 million for tanker and RoRo 
emission capture and control technology or shore power statewide. 

 
• The Ports support including Alternative Compliance Plans for the currently 

unregulated fleet including Tankers and RoRos in the regulation. 
 
• Lastly, the Ports recommend that the Air Districts maintain responsibility for 

implementation of the remediation fund. Our local air district, the South Coast Air 
Quality Management District, has the greatest local experience in evaluating 
technology, developing solicitations, and building air quality programs.   

 
This regulation sets an important precedent not only for California, but also for ports 
worldwide. Success will be dependent upon reasonable timelines, feasible technology, 
and public and private funds, which drive technology commercialization. The Ports 
appreciate the opportunity to work with CARB on this important effort to develop an 
effective regulation to reduce air emissions from vessels and public health impacts in our 
communities. 
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Please feel free to reach out to Teresa Pisano, Port of Los Angeles Marine Environmental 
Supervisor at (310) 732-3057 or via email at teresa.pisano@portla.org, or Morgan 
Caswell, Port of Long Beach Manager of Air Quality Practices at (562) 283-7138 or via 
email at morgan.caswell@polb.com  with any specific questions.  
 
Sincerely, 
 
  
             
 
EUGENE SEROKA MARIO CORDERO 
Executive Director Executive Director 
Port of Los Angeles Port of Long Beach 
 
 
cc: Bonnie Soriano, CARB (via email Bonnie.Soriano@arb.ca.gov) 
 Angela Csondes, CARB (via email Angela.Csondes@arb.ca.gov) 
 Nicole Light, CARB (via email Nicole.Light@arb.ca.gov)   
 
 

mailto:morgan.caswell@polb.com
mailto:Bonnie.Soriano@arb.ca.gov
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CARB At-Berth Regulation Cost Effectiveness Analysis  
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CARB AT-BERTH REGULATION COST EFFECTIVENESS ANALYSIS FOR AUTO CARRIERS AND 

RORO SHIPS AT PORT OF LONG BEACH & PORT OF LOS ANGELES 
 
Starcrest developed an emission reduction evaluation for CARB’s proposed amendments to the at-
berth regulation for Auto Carrier and RoRo ships at the Port of Long Beach (POLB) and the Port of 
Los Angeles (POLA), also referred to as the San Pedro Bay Ports (SPBP).  Using this evaluation, 
Starcrest developed an Excel calculation tool (the Auto/RoRo Tool) to assess the emission reductions 
and cost-effectiveness of the proposed amendments for these vessels based on the SPBP 2018 Annual 
Emissions Inventories and Carl Moyer Program methodology.  Based on this assessment, the cost of 
the proposed amendments as they relate to Auto Carrier and RoRo ships at the SPBPs is significant 
compared to other emission-reduction projects with similar benefits, and alternative more cost-
effective emission reduction approaches should be explored. 
 
The Auto/RoRo Tool currently utilizes the SPBP 2018 Annual Emissions Inventories for the 
emissions reduction analysis and the cost assumptions/information provided in Standardized 
Regulatory Impact Assessment (SRIA) for CARB’s Proposed Control Measure for Ocean-Going 
Vessels at Berth released on August 20, 2019, for the cost effectiveness analysis.  This tool was 
designed with flexibility to allow input modifications to explore alternative cost inputs.  Two financing 
approaches are included in the tool:  (1) hourly rental of barge-based emission capture and control 
(C&C) systems, and (2) capital investment of four barge-based C&C systems dedicated to treat Auto 
Carrier and RoRo ships  The need for four (4) barge-based systems to control 100 percent of calls was 
established by an evaluation of 2018 calls from these vessel types.  This evaluation is included as a 
worksheet in the Auto/RoRo Tool. 
 
Project Goals 
 
 Estimate emission reductions that may be achieved by barge-based C&C systems applied to 

the auto carrier and RoRo vessels calling at the SPBP. 
 Assess cost effectiveness (CE) for barge-based treatment options to meet the requirements of 

the proposed amendments. 
 Estimate the portion of auto carrier/RoRo at-berth emissions to all at-berth emissions in both 

mass and percent.  
 Estimate the portion of auto carrier/RoRo at-berth emissions to all OGV emissions in both 

mass and percent.  
 
Key Assumptions 
 
 This review assumes that 100 percent of calls are treated by a barge-based C&C system (based 

on an evaluation of 2018 calls from these vessel types in the SPBP). 
 Barge-based emission C&C systems will control 80% of NOx, ROG and DPM emissions. 
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Key Findings 
 
Reduction of PM (including PM10, PM2.5, and DPM) and NOx emissions in the 36%-40% range could 
be achieved from auto carrier and RoRo vessel control, but emissions of other pollutants (CO2e, SOx 
and CO) are estimated to increase in the range of 28% to 151% due to emissions from increased 
bunkering activities at anchorage and supporting activities such as tugs and generators needed to 
operate barge-based C&C systems.  A summary of the proposed regulation’s emission reduction 
benefits, based on the  auto carrier and RoRo calls made at SPBP in 2018, is provided in Table A1 
(tons per year (tpy)) and Table A2 (tons per day (tpd)).  Negative numbers indicate increased emissions. 

 
Table A1:  Reductions from Barge-Based at-Berth Capture and Control, tpy 

 

 
 

Table A2:  Reductions from Barge-Based at-Berth Capture and Control, tpd 
 

 
 

  

Port PM10 PM2.5 DPM NOx SOx HC CO CO2e 

tpy tpy tpy tpy tpy tpy tpy mt/yr
Emission Reductions (or increases)
POLB 0.40 0.38 0.38 19.61 -0.66 -0.73 -5.04 -1,615
POLA 0.22 0.20 0.18 8.98 -0.37 -0.43 -3.30 -1,005
Total 0.62 0.58 0.56 28.59 -1.03 -1.15 -8.33 -2,620
Percent Reduction (or increase)
POLB 36% 36% 38% 40% -28% -44% -113% -49%
POLA 39% 38% 39% 40% -35% -52% -151% -53%
Total 37% 37% 38% 40% -30% -47% -125% -50%

Port PM10 PM2.5 DPM NOx SOx HC CO CO2e 
tpd tpd tpd tpd tpd tpd tpd mt/yr

Emission Reductions (or increases)
POLB 0.0011 0.0010 0.0010 0.0537 -0.0018 -0.0020 -0.0138 -4.4
POLA 0.0006 0.0006 0.0005 0.0246 -0.0010 -0.0012 -0.0090 -2.8
Total 0.0017 0.0016 0.0015 0.0783 -0.0028 -0.0032 -0.0228 -7.2
Percent Reduction (or increase)
POLB 36% 36% 38% 40% -28% -44% -113% -49%
POLA 39% 38% 39% 40% -35% -52% -151% -53%
Total 37% 37% 38% 40% -30% -47% -125% -50%
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To place these reductions in context, Tables B1 (tpy) and B2 (tpd) summarize the 2018 SPBP auto 
carrier and RoRo emissions at berth, all OGVs at berth, and all OGVs in all modes (at berth, 
maneuvering, transit).  The tables also show the percentages that the auto carrier and RoRo emissions 
make up of all OGV emissions at berth and of the entire 2018 OGV inventory.  Overall, auto carrier 
and RoRo at berth emissions made up approximately one percent (1%) of all OGV emissions 
in the SPBPs’ 2018 inventory or between 2% to 4.5 % of all at-berth emissions. 
 

Table B1:  Auto Carriers and RoRo At-berth Emissions Contribution in CY 2018, tpy 
 

 
 

Table B2:  Auto Carriers and RoRo At-berth Emissions Contribution in CY 2018, tpd 
 

 
 
A utilization analysis evaluated how many auto carrier or RoRo vessels were at berth in one of the 
ports during each day of 2018.  A maximum of four concurrent calls took place on five days during 
the year, and three concurrent calls took place on 12 days.  This indicates that four barge-based C&C 
systems would have been needed to accommodate all SPBP auto carrier and RoRo calls in 2018 and 
would be needed going forward assuming 2018 was representative of future call frequency at these 
two ports.  Because three or four concurrent calls occur so infrequently, the C&C barge fleet would 
be utilized about 19 percent of the time. 
 
Cost effectiveness (CE) calculations, discussed below, result in cost effectiveness between $115k and 
$200k for the barge rental scenario (varies based on effective hourly rate) and $54,987 for the scenario 
that includes the purchase of four barge-based C&C systems to serve 100% of calls made to SPBP.  
Both scenarios are far less cost effective than CARB’s Carl Moyer Program (CMP), which has 
an upper CE limit of $30,000 per weighted ton of emissions reduced.   
 
It should be noted that the CMP also allows for a second tier CE limit for the higher cost of 
advanced/emerging technology projects; this second tier CE limit is $100k per weighted ton.  The 
$100k/ton limit is only applied to the small increment between today’s technology and the advanced 
technology level, which in practice is zero-emission or near-zero emission (i.e., 90% cleaner than 
current technology).  Since barge-based C&C systems are not using technology that is 90% cleaner 
than today’s clean-up technology, these systems should be evaluated at the $30k/weighted ton CE 
limit.   

Port Vessel Type PM PM2.5 DPM NOx SOx HC CO CO2e 

tpy tpy tpy tpy tpy tpy tpy mt/y
SPBP Auto and RoRo at Berth 1.7 1.6 1.4 69.9 3.4 2.4 6.5 5,001
SPBP All vessels at Berth 60.1 56.3 31.4 1894.8 169.7 72.7 188.7 264,414
SPBP All vessels 142.0 133.0 106.1 7078.5 323.3 270.9 590.3 503,286
SPBP Percent of all OGV at Berth 2.8% 2.8% 4.5% 3.7% 2.0% 3.3% 3.5% 1.9%
SPBP Percent of all OGV 1.2% 1.2% 1.3% 1.0% 1.0% 0.9% 1.1% 1.0%

Port Vessel Type PM10 PM2.5 DPM NOx SOx HC CO CO2e 
tpd tpd tpd tpd tpd tpd tpd mt/d

SPBP Auto and RoRo at Berth 0.0045 0.0043 0.0039 0.1916 0.0092 0.0066 0.0179 14
SPBP All vessels at Berth 0.1648 0.1543 0.0861 5.1914 0.4649 0.1993 0.5170 724
SPBP All vessels 0.3891 0.3642 0.2907 19.3931 0.8857 0.7421 1.6172 1,379
SPBP Percent of all OGV at Berth 2.8% 2.8% 4.5% 3.7% 2.0% 3.3% 3.5% 1.9%
SPBP Percent of all OGV 1.2% 1.2% 1.3% 1.0% 1.0% 0.9% 1.1% 1.0%
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Emissions Assessment 
 
The key elements and the sources of information included in the emissions reduction evaluation 
include: 
  
 OGV at-berth emissions for auxiliary and boiler engines are based on auto carrier and RoRo 

vessels that visited POLA and POLB in 2018 and are consistent with both Ports’ 2018 annual 
emissions inventory.  The average at-berth hours and emissions (in grams per hour) by port, 
by terminal and by anchorage are shown in Tables 1 and 2 of the Auto/RoRo Tool under the 
tab “2018 Data Summary”. 

 The frequency of auto carrier and RoRo calls per day in 2018 was analyzed and it was 
determined that four dedicated barges would be required to treat emissions for the entire auto 
carrier and RoRo fleet arriving at SPBP.  Importantly, four barges would have been needed to 
ensure ALL calls were serviced in 2018, but for a large percentage of the year, most of the 
barges would have been idle because four (4) vessels were in port simultaneously on only five 
days.  In addition, more than four vessels may call simultaneously in future years so having 
four barges available would not guarantee full coverage.  This analysis is provided in the 
Auto/RoRo Tool on the “Utilization” tab. 

 The emissions analysis scenario assumes that the use of a barge system would require 
additional emission-producing activities that would reduce the overall effectiveness of the 
system.  These activities include the following:  

 Additional trips from harbor craft (HC) as follows: 
1. HC home base to barge home base 
2. Barge home base to terminal 
3. HC home base 
4. HC home base to terminal 
5. Terminal to barge home base 
6. Barge home base to HC home base 

 Harbor craft idling time during this process.  The average emissions in g/hr for 
assist tugs and the average time per trip are shown in Tables 3 and 5 of the Auto/RoRo 
Tool under tab “2018 Data Summary.”  These values are based on SPBP 2018 EI data. 

 Two small generator sets to provide electrical power to the system.  It was assumed 
that the generator sets will be similar to those used by the Alternative Maritime 
Emission Control System (AMECS) barge currently being operated at the SPBP ports.  
Table 4 of the Auto/RoRo Tool under tab “2018 Data Summary” shows the emission 
factors in g/hr for these generators. 

 Additional time at anchorages for bunkering.  Currently most of the auto carrier 
and RoRo ships bunker while operating at berth.  If C&C barges are utilized during 
at-berth operations, bunkering will most likely take place at anchorage resulting in 
increases in emissions at anchorage. 

 
Control efficiencies of 80% for PM/DPM and NOx were assumed, based on CARB’s SRIA.  It was 
assumed that barge system will treat auxiliary as well boiler engines exhaust. 
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Cost Effectiveness Assessment 
 
The CE assessment is based on CARB’s CMP methodology.  This methodology combines the annual 
emission reductions in terms of “weighted emission reductions,” or WER, in tons per year (tpy) as 
follows:   
 

WER = NOx + ROG1 + (20 * PM2.52) 
 
The WER is applied to the project cost, which is annualized by multiplying by the capital recovery 
factor (CRF), which is based on a discount rate and the project life.  Cost-effectiveness is calculated 
under the CMP as follows: 
 

CE (tpy) = Project Cost ($) * CRF / WER (tpy) 
 
Below is a summary of the two scenarios included in the Auto/RoRo tool, based on CARB’s SRIA: 

 
 Hourly Rental:  As determined in the “Emissions Summary” worksheet of the Auto/RoRo 

tool and based on 2018 SPBP EI data, a total of 4,934 hours per year of RoRo operation 
would need to be treated by the rented barge-based C&C systems to fully comply with the 
proposed regulation.   

 
In the Auto/RoRo tool, hourly rate is a variable to determine CE at different hourly rates for the 
estimated emissions reductions.  Attachment A provides excerpts of four actual C&C service 
transactions that demonstrate the effective hourly rate is greater than CARB’s assumption of $900 an 
hour.  Two invoices in attachment A show that the vendor required a 24-hour minimum usage time, 
which effectively raises the hourly rate if the barge system is used for anything less.  The CE at each 
of the four hourly rates documented in Attachment A, as well as both CARB’s $900 assumption and 
our application of the 24-hour minimum to the lowest hourly rate that we could document, $1,100, is 
provided below in Table C. 

 
Table C:  Cost Effectiveness at Different Hourly Rates 

 
Hourly 

Rate 
Cost-

Effectiveness 
($/weighted ton) 

Rate Source (assumes/indicated all inclusive) 

$900 $115,707 CARB SRIA Excel - "Cost Input Tab"  
$1,100 $141,419 Receipt #2, Attachment A 
$1,208 $155,304 Receipt #1, Attachment A 

$1,270 
$163,275 $900/hr for 17 hr call (avg.), includes 24-hr min. charge 

(Receipt #4) 
$1,422 $182,816 Receipt #3 
$1,552 $199,530 $1,100/hr for 17 hr call (avg.), includes 24-hr min. charge 
 

 
1 CMP uses ROG for CE evaluation.  Since EI tracks HC, not ROG, HC is converted to ROG using this formula: 
  ROG = HC * 1.26639, per 2017 CMP Guidelines, CARB  
2 PM2.5 is used in this CE evaluation to be consistent with CARB’s methodology.   
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Using CARB’s assumption of a $900/hr rental rate, the CE to reduce the estimated 38.76 weighted 
tons per year (discount rate of 1%, project life of 1 year), is estimated as $115,707 per weighted 
ton.  Note that at the rate of $900 per hour for 4,934 hours/year, a total annual investment of $4.4M 
would be required to reduce 38.76 weighted tons of emissions (as calculated by CMP as WER) 
per year from Auto carrier/RoRo vessels (based on 2018 data). 

 
As shown in Table C, the CE of the hourly rental scenario is highly sensitive to the effective hourly 
rental rate, which fluctuates for each transaction based on how the billing is structured for each 
client.  For each $100 over the estimated rental rate of $900/hr, the project CE increases by 
$12,856/weighted ton.  For an average 17-hour call serviced at a rate of $1,100/hr, the effective 
rate is $1,552/hr to account for the 24-hour minimum charge, which results in a CE of nearly 
$200,000 per weighted ton. 
 
As documented in Attachment A, C&C system pricing depends on a key factor that drives the 
hourly cost higher.  The vendor requirement to apply a 24-hour minimum charge skews costs 
higher than those based on CARB’s assumed hourly rate ($900/hr) for all vessels with calls less 
than 24 hours.  Note that the average call length in 2018 across Auto carrier/RoRo vessels is 
approximately 17 hours – the need to pay for these additional hours that were not used will drive 
the hourly rental service costs higher than projected by CARB. 

 
 Purchase and Operate:  As determined by the Utilization analysis (see Utilization tab), for the 

2018 calls by RoRo/Auto carriers, a total of four (4) barge-based C&C systems would be 
required to cover all SPBP calls.  There are limited data on the capital cost to purchase and 
operate barge-based C&C systems.   

 In the SRIA, CARB assumes3 the capital cost to purchase a barge-based system is $4.9 
million.  While not provided for barge-based C&C systems, CARB estimates the land-
based C&C system operating costs as follows:  annual maintenance cost of $17,500 
and an hourly operating rate of $100.  No additional terminal labor costs were 
included, an assumption that merits further review.  Using these values over a 20-year 
project life and a 5% discount rate (CARB’s assumptions) the CE of purchasing and 
operating four units is estimated as $54,987 per ton, nearly double CARB’s CMP limit 
of $30k per ton. 

 However, the only publicly available documentation of a barge-based C&C system is 
the Bay Area Air Quality Management District (BAAQMD) contract with Advanced 
Environmental Group, LLC for a project to design, build and operate a barge-based 
C&C system in Benicia.  The total project cost is $8.844M.  At this total project cost, 
assuming that this cost includes operation pursuant to contract requirements, the CE 
exceeds $73,012 per ton, well beyond the CMP limit of $30k per ton.   

 
  

 
3  CARB SRIA, page 80, https://ww3.arb.ca.gov/regact/2019/ogvatberth2019/appc-1.pdf 
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Discussion Based on Data and Assumptions Currently Included in the Auto/RoRo tool  
 
 CARB uses the CMP cost effectiveness methodology to evaluate the CE of the proposed 

amendment.  While this methodology accounts for the increase in hydrocarbon (and therefore 
ROG) emissions, it does not take into consideration the increase in CO2e, SOx and CO.  The 
regulatory amendment should address associated increases in other pollutants. 

 CARB estimates that just nine C&C systems would be needed statewide (seven of them barge-
based), but 2018 call frequency analysis indicates four of these systems would need to be 
assigned to the Ports of Los Angeles and Long Beach to assure full compliance.  

 Based on SPBP EI 2018 EI data, and a conservative estimate of 80% reduction in NOx and 
DPM emissions from Barge based C&C, it is estimated that 100% compliance with CARB’s 
proposed amendments to the at-berth regulation would result in the reduction of 
approximately 38.76 weighted tpy.   

 These reductions come at a very significant cost.  As discussed above, the CE of the proposed 
amendments far exceeds the CMP CE limit of $30k/weighted ton.  Under the CMP, emission 
reductions are achieved at far better CE levels.  For example, repowering harbor craft such as 
tug, work and crew+supply boats (from Tier 2 to Tier 3) is far more cost-effective than 
including auto carriers and RoRo vessels under this proposed regulatory amendment.  
Specifically, at a one-time cost of about $800k-$900k, a tugboat repower will reduce from 4 to 
15 weighted tpy of emissions4 at a 10-year CE that ranges from $9k - $25k per weighted ton.  
This investment is well below the CMP CE limit of $30k/ton. 

 
  

 
4 This range is a function of engine horsepower, annual hours of operation, vessel type etc. 
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Attachment A 

Receipt Excerpt #1: 
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Receipt Excerpt #2: 
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Receipt Excerpt #3: 
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Receipt Excerpt #4: 
 

 

At an hourly rate of $900, applied across the minimum 24 hour billing requirement, the total cost is  
24 x $900 ) / 17 hours (avg. call time) = $1,270 effective hourly rate. 
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