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Petitioner and Plaintiff, Western States Petroleum Association (“WSPA” or 

“Petitioner”), hereby petitions and complains for the following: (1) a writ of mandate 

against Respondents California Air Resources Board (“CARB” or “Respondent”) and 

Richard Corey in his official capacity as Executive Officer of CARB (collectively, 

“Respondents”), pursuant to Section 21080.5 of the Public Resources Code and Section 

1085 of the Code of Civil Procedure, and all applicable law as alleged herein, to set aside 

certain decisions made by Respondents described below and to enforce compliance with the 

California Environmental Quality Act (“CEQA”) (Sections 21000 et seq. of the Public 

Resources Code); (2) a declaration and judgment pursuant to Section 1060 of the Code of 

Civil Procedure and Section 11350 of the Government Code that Respondents’ acts, 

omissions, and findings did not comply with CEQA and section 11346.3(a) of the 

Government Code; and (3) injunctive relief pursuant to Sections 525-526 of the Code of 

Civil Procedure to enjoin implementation and/or enforcement of the Amended Regulation; 

and for its petition and complaint (“Petition”) alleges as follows: 

INTRODUCTION 

1. This Petition seeks to set aside an amended regulation adopted by 

Respondents on August 27, 2020 in violation of California law, including the California 

Administrative Procedure Act, various provisions of the California Health & Safety Code, 

and CEQA. 

2. Specifically, this Petition seeks to set aside Respondents’ August 27, 2020 

approval of amendments to the existing Airborne Toxic Control Measure (“ATCM”) for 

Auxiliary Diesel Engines Operated on Ocean-Going Vessels At-Berth in a California Port 

(as amended, the “Amended Regulation”).  The Amended Regulation adopted by 

Respondents, as applied to marine tanker vessels calling on California ports and terminals, 

cannot be implemented safely and feasibly in the timeframes required.  Moreover, despite 

repeated requests by WSPA and others, Respondents have arbitrarily refused to conduct a 

feasibility study to determine whether and how the Amended Regulation could safely be 
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applied to tanker vessels.  Respondents’ actions violate their legal duties under California 

law to assess these important feasibility and safety concerns before adopting a proposed 

regulation.    

3. Instead of properly addressing the serious safety and feasibility concerns of 

the Amended Regulation, Respondents initially proposed to adopt unrealistic tanker 

compliance deadlines that did not allow for a feasibility study.  Respondents then 

accelerated those deadlines without any evidentiary support that tanker terminals could 

even meet the originally proposed deadlines, let alone the accelerated ones, and ignoring 

the evidence in the record showing that tanker terminals could not safely and feasibly meet 

either the original or the accelerated deadlines. 

4. In adopting the Amended Regulation, Respondents also have arbitrarily 

chosen to continue relying on overly optimistic projections of future economic activity and 

emissions that predated the COVID-19 pandemic, and which now utterly ignore the most 

serious national economic crisis since the Great Depression.  Respondents’ disregard for the 

state’s dramatically changed economic circumstances, and the calamitous effects of the 

pandemic on the petroleum industry, results in an unsupportable overstatement of future 

tanker vessel activity at California’s ports and terminals, which in turn greatly exaggerates 

Respondents’ claimed emission reduction benefits of the Amended Regulation with respect 

to tanker vessels. 

5. In addition, Respondents adopted the Amended Regulation despite failing to 

publicly disclose – for several months – data from their own third-party commissioned 

study of marine tanker vessel emissions, indicating that tankers emit far less oxides of 

nitrogen (“NOx”) and particulate matter (“PM”) than Respondents assumed in public 

rulemaking documents on the Amended Regulation.  Respondents’ failure to address or 

even publicly disclose this data from their own commissioned study – data that contradict 

most of Respondents’ assumptions about marine tanker emissions – is an abuse of 

discretion and a violation of Respondents’ clear legal duties to properly consider emissions 
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data that bear directly on the claimed need for and promised benefits of the Amended 

Regulation.   

6. Moreover, in adopting the Amended Regulation, Resolution 20-22, Control 

Measure for Ocean-Going Vessels At Berth, Respondents relied on an Environmental 

Analysis (“EA”) that understates, mischaracterizes and ignores the significant adverse 

impacts resulting from their action.  Respondents have thereby violated their duties under 

CEQA and the CEQA Guidelines, Title 14, California Code of Regulations Sections15000, 

et seq., to provide the public and the agency decision-makers with a complete, balanced and 

accurate evaluation of the environmental impacts of the Amended Regulation 

7. As illustrative examples of Respondents’ numerous CEQA violations in this 

matter:  

• Respondents failed to analyze the Amended Regulation’s full panoply of 

potentially significant environmental effects, and omitted, obscured and ignored relevant 

information showing the true nature and extent of these significant effects; 

• Respondents failed to adequately analyze the harmful impacts to biological 

resources from the various in-water and shoreline construction activities needed to comply 

with the Amended Regulation, including adverse effects on special-status fish and wildlife 

species and sensitive habitats that Respondent barely mentions in its EA;   

• Respondents failed to adequately evaluate the cumulative environmental 

effects resulting from the Amended Regulation in combination with other past, present and 

reasonably foreseeable future projects affecting the same environmental resources as the 

Amended Regulation; 

• Respondents failed to adequately assess the effects of the Amended 

Regulation in increasing the risk of a hazardous incident such as a fire or an explosion, 

which could cause catastrophic impacts on human health and safety and the environment, 

by forcing marine terminals and tanker vessels to modify their facilities and operations in 
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handling dangerous flammable cargoes to implement an untested new technology, under an 

unrealistic compliance deadline, that has not been shown to be safe or feasible;   

• Respondents improperly relied on an inadequate programmatic review to 

avoid conducting a thorough analysis of the potential effects from the Amended Regulation, 

even though they had the information available to conduct this type analysis as required by 

CEQA;  

• Respondents adopted an implementation timeline and measures that are 

“infeasible” as defined in CEQA;  

• Respondents failed to analyze reasonable project alternatives; and  

• Respondents adopted findings and a statement of overriding considerations 

that are not supported by substantial evidence in the record and that misstate the Amended 

Regulation’s impacts and purported benefits.   

8. Respondents further violated CEQA by failing to recirculate the EA for 

additional public review and comment after adding significant new information as defined 

in CEQA Guidelines Section 15088.5.  Respondents then compounded this violation by 

providing only a two-day window for public review of the Final EA and responses to 

comments on the Draft EA, thus precluding meaningful participation by the public and 

affected stakeholders in Respondents’ CEQA process.   

9. For these reasons, and as further alleged herein, Respondents prejudicially 

abused their discretion and failed to proceed in the manner required by law, in violation of 

CEQA. 

10. In taking these and other actions, Respondents also violated California Code 

of Civil Procedure Section 1085 by ignoring the great weight of evidence in the rulemaking 

record on the Amended Regulation, and instead arbitrarily and capriciously adopting 

emissions control mandates on marine tanker vessels before properly assessing their safety 

and feasibility, the validity of the Amended Regulation’s promised future benefits, the 
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accuracy of claimed tanker emissions in the face of directly contradictory evidence, and the 

environmental impacts of the Amended Regulation.      

11. Accordingly, this Petition seeks a writ of mandate adjudging that 

Respondents’ actions were arbitrary, capricious, contrary to law and of no legal force or 

effect, and commanding Respondents to set aside and vacate their actions in adopting or 

implementing the Amended Regulation, and declaratory and injunctive relief as alleged 

herein.       

PARTIES 

12. WSPA is a non-profit trade association, formed and existing under the laws 

of California.  Founded in 1907, and headquartered in Sacramento, WSPA is the oldest 

petroleum trade association in the United States.  WSPA is an advocate for the oil and gas 

industry in California, whose essential mission is to help its members provide adequate, 

reliable and affordable sources of energy and ensure that Americans continue to have 

reliable access to petroleum and petroleum products through policies that are socially, 

economically, and environmentally responsible.  WSPA’s members explore for, produce, 

refine, transport and market petroleum, petroleum products, natural gas and other energy 

supplies in California and four other western states.  WSPA and its members have an 

interest in continued operations “at berth” – operations at marine terminals hosting vessels 

carrying hazardous materials, crude oil and other petroleum products – and in the lawful 

regulation of marine tanker activity at California’s ports and terminals.  WSPA has a 

special interest in the safety of personnel responsible for working closely with tankers at 

berth.  These interests would be frustrated, and the safety and well-being of port and 

terminal workers would be placed at risk, without a decision in WSPA’s favor in this 

action.  WSPA has performed any and all conditions precedent to filing this action and has 

exhausted any and all available administrative remedies to the extent required by law. 

13. WSPA is also beneficially interested in the correct and lawful application of 

Respondent’s mandated rulemaking procedures, and its public planning and environmental 
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review processes bearing on the adoption of the Amended Regulation.  WSPA seeks to 

ensure that Respondents take into account the evidence in the rulemaking record of the real-

world risks, impacts and costs of the Amended Regulation, and that the public and 

Respondents’ decision-makers have all environmental information required under CEQA 

and other necessary information, so that the public can meaningfully participate in 

Respondents’ decision-making process and the agency decision-makers can make informed, 

reasonable and lawful decisions supported by the available evidence.   

14. WSPA participated extensively in the rulemaking proceeding for the 

Amended Regulation, and submitted numerous written and verbal comments to 

Respondents setting forth its objections to the Amended Regulation challenged herein.  

WSPA provided written comments to Respondents as part of a continuing effort to provide 

feedback on the Amended Regulation, including comments submitted on February 15, 

March 29, May 30, June 14, and August 15, 2019.  On December 3, 2019 and March 6, 

May 1, July 27 and August 27, 2020, WSPA submitted written comments to Respondents 

setting forth its objections to the Amended Regulation and the Draft and Final EA 

challenged herein and incorporating prior comment letters.  WSPA’s comment letters 

identify numerous issues with the Amended Regulation that were never corrected in the 

final version of the Amended Regulation.  Comment letters (which incorporate prior letters) 

are attached as Exhibits A-G to this Petition. 

15. Based on the foregoing, WSPA has standing to bring this action on behalf of 

itself and its members. 

16. Respondent CARB is an agency of the State of California.  CARB is the 

“lead agency” for purposes of Public Resources Code Section 21067, with principal 

responsibility for conducting environmental review for and approving the Amended 

Regulation.     
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17. Respondent Richard Corey is the current Executive Officer of CARB, who is 

made a party to this action in his official capacity only.  Mr. Corey acts as the director and 

manager of the CARB professional and other staff personnel, who all report to him. 

18. Petitioner is unaware of the true names of Respondents sued herein as Does 

1 through 10, inclusive.  Petitioner is informed and believes, and on that basis alleges, that 

Respondent Does 1-10, inclusive, are individuals, entities or agencies with authority to 

approve and/or with an interest in the Amended Regulation alleged herein.  When the true 

identities and capacities of these Respondents have been determined, Petitioner will, with 

leave of Court if necessary, amend this Petition to insert such identities and capacities. 

JURISDICTION AND VENUE 

19. This Court has jurisdiction over this proceeding pursuant to the California 

Constitution, Article VI, Section 10, Code of Civil Procedure Section 1085, and Public 

Resources Code Sections 21168, 21168.5, and 21168.9.  

20. Section 21080.5 of the Public Resources Code and Section 1085 of the Code 

of Civil Procedure provide for review in this Court of actions by state agencies and their 

officers to determine whether those actions comply with CEQA, the CEQA Guidelines and 

other CEQA implementing regulations. 

21. Sections 525 and 526 of the Code of Civil Procedure provide for an 

injunction when the complaint shows that the plaintiff is entitled to the relief demanded, 

and the relief, or any part thereof, consists in restraining the commission or continuance of 

the act complained of.  

22. Section 1060 of the Code of Civil Procedure provides for a judicial 

declaration of Petitioner’s rights and Respondents’ duties in a case of actual controversy 

relating to those legal rights and duties of the respective parties. 

23. Accordingly, and based on the facts stated in this Petition, this Court has 

jurisdiction to grant injunctive relief., declaratory relief and to issue a writ of mandate on 

the claims presented. 
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24. Venue in this Court is proper pursuant to Section 401 of the Code of Civil 

Procedure because CARB is a state agency, Mr. Corey is a state officer, and the Attorney 

General of the State of California has an office located in the City and County of Los 

Angeles.  In addition, operations at many ports, terminals and berths that would be affected 

by the Amended Regulation are located in the County of Los Angeles. 

25. Petitioner provided written notice of its intention to commence this action to 

Respondents, in compliance with Public Resources Code Section 21167.5.  A copy of that 

notice and proof of service is attached as Exhibit H to this Petition. 

26. Concurrent with the filing of this Petition, Petitioner has filed a notice 

requesting that the Respondent CARB prepare the administrative record for this action, in 

accordance with Public Resources Code Section 21167.6(a).  This notice is attached as Ex. 

I. 

27. Petitioner sent a copy of this Petition to the California Attorney General to 

comply with Public Resources Code Section 21167.7.  A copy of that letter is attached as 

Exhibit J to this Petition.    

GENERAL ALLEGATIONS 

A. Respondents’ Initial Evaluation of Draft Concepts for the Amended    
Regulation. 

 
28. California has the most stringent air quality regulations in the world, and 

imposes rigorous requirements on emissions of many types of air contaminants, including 

nitrogen oxides (“NOx”), sulfur oxides (“SOx”) and diesel particulate matter (“DPM”). 

29. California has regulated certain at-berth marine vessel emissions since 2008.  

See Title 17, Cal. Code Regs. (“C.C.R.”) § 93118.3.  The state also regulates commercial 

harbor craft operating in state waters, and fuel use and emissions from ocean-going vessels 

traveling within 24 nautical miles of California’s coast or islands.  See id. §§ 93118, 

93118.2, 93118.5.   

30. Respondents currently administer the world’s most comprehensive at-berth 

marine vessel regulation.  Respondents’ existing at-berth regulations (i.e., those in effect 
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prior to promulgation of the Amended Regulation) require control of NOx and DPM 

emissions from auxiliary engines aboard container vessels, passenger vessels, and 

refrigerated cargo vessels while docked at berth at a California port.  This is accomplished 

primarily by limiting the time during which these vessels’ auxiliary diesel engines are 

operated while such vessels are docked at the port, though regulated parties may instead 

choose to implement alternative emissions controls to achieve an equivalent emission 

reduction to the emission reduction they would have achieved by limiting diesel engine 

operation at berth.  17 C.C.R. § 93118.3(a), (d)(1), (d)(2).    

31. As of January 1, 2020, the existing at-berth regulations required no fewer 

than 80% of port visits to meet applicable operating time limits, and no less than 80% 

reduction of onboard auxiliary-diesel-engine power generation.  17 C.C.R. 

§ 93118.3(d)(1)(C). 

32. To date, California’s existing ATCM regulations for vessels at-berth have 

yielded significant reductions of emissions from marine vessels while at berth in California 

ports and terminals.  Respondents have projected that the current at-berth regulation will 

reduce total DPM from marine vessel at-berth emissions by 96% by 2021 (from an initial 

2006 baseline).  These reductions have been well above even Respondents’ projections 

when the original at-berth regulation was adopted. 

33. Nevertheless, on March 23, 2017, Respondents, claiming that further 

emissions reductions from vessels at berth were necessary, adopted resolutions directing 

staff, “within 18 months of this date, [to] develop At-Berth regulation amendments that 

achieve up to 100% compliance by 2030 for LA Ports and Ports that are in or adjacent to 

areas in the top 10% of those defined as most impacted by” a specified screening 

methodology. 

34. In August and September 2017, Respondents held two public workshops to 

discuss draft regulatory concepts for amendments to the existing at-berth regulation as 

directed by Respondents.  The draft concepts included, among other things, a proposal to 
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broaden the existing regulation to include marine terminals as well as ports, and to include 

additional marine vessel types – i.e., “roll-on, roll-off” cargo vessels, bulk and general 

cargo vessels, and tanker vessels. 

35. In their public presentation materials for the August and September 2017 

public workshops, Respondents acknowledged that tanker vessels – unlike other types of 

marine vessels – require “[s]pecialized terminals,” have “[s]pecial safety concerns due to 

flammable cargo,” and “[c]an present greater implementation challenges versus other types 

of cargo vessels.” 

36. In those same presentations, Respondents also claimed that compared to all 

other vessel types, tanker vessels had “the highest CO2 and PM10 [i.e., PM with an 

aerodynamic diameter less than 10 micrometers] emissions” and the “[s]econd highest NOx 

emissions.”  Respondents premised these claims on a 2016 emissions inventory that was 

based largely on 2014 data regarding California vessel visits. 

37. Approximately a year after the 2017 public workshops, in July 2018, 

Respondents held their next public workshop on draft amendments to the existing at-berth 

regulation.  As part of this presentation, Respondents proposed a schedule for implementing 

new emissions control requirements on tanker vessels at berth in ports and terminals, 

starting in phases in 2025 and 2031.  Respondents presented no documentation in the 2017 

public workshops explaining how those proposed implementation dates for tanker vessel 

controls were either technologically achievable in practice at California marine terminals or 

consistent with international or domestic tanker safety standards. 

38. On September 6 and 17, 2018, Respondents conducted public workshops to 

present draft regulatory language and a preliminary cost analysis for draft amendments to 

the at-berth regulation.  In its presentation and draft regulatory concepts documents, 

Respondents asserted that tanker vessels would comply with the new requirements through 

use of a “capture and control system” at berth, and claimed without evidentiary support that 
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there was a “[f]easible option to capture tanker auxiliary boiler exhaust” in order for tanker 

vessels to meet the draft requirements.   

39. In its September 2018 preliminary cost analysis for the draft at-berth 

regulatory proposal, Respondents projected that tanker vessels would bear some of the 

highest annualized costs of implementation for the draft regulation, with the crude tanker 

vessel fleet incurring an estimated $23.64 million in annualized costs by full 

implementation in 2031.  

40. In the September 2018 draft regulatory language, Respondents also proposed 

to set default emission rates for tanker auxiliary boilers of 2.0 grams per kilowatt-hour for 

NOx and 0.17 gram per kilowatt-hour for PM with a diameter of less than 2.5 micrometers 

(“PM2.5”).  Respondents based these rates on a nearly twenty-year-old (2002) consultant 

report compiling data on vessels that were themselves over 20 years old at the time of the 

report.  Moreover, the vessels at that time were still using heavy No. 6 fuel oil, which was 

permitted in 2002, but by 2018 had been prohibited for a decade.  Those rates did not and 

do not accurately reflect emission rates from most auxiliary engines in use today in the 

modern tanker vessel fleet, which use the type of cleaner-burning, low sulfur distillate fuels 

CARB has mandated since 2008. 

41. Thus, since the September 2018 workshops, the emissions assumptions 

Respondents have continued to advance publicly for tanker vessels are dramatically 

exaggerated, and do not reflect real-world tanker vessel operations at California ports and 

terminals.  For this reason, Respondents have also systematically overstated projected 

emissions reductions from tanker vessels in rulemaking for the Amended Regulation, and 

thereby has consistently overestimated projected health benefits from its proposed 

regulation of tanker vessels at berth.         

B. WSPA Raises the Need for a Feasibility Study to Address Workability 
and Safety of Emission Controls at Terminals Before They are 
Required.  
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42. Starting in December 2018, WSPA and other regulated groups informed 

Respondents that at-berth emissions capture and control for tanker vessels had never before 

been demonstrated in real-world practice at marine terminals, and that attempting to 

mandate such controls could present serious safety risks given the extremely flammable and 

potentially explosive nature of tanker cargo, as well as the need to carefully utilize auxiliary 

tanker boiler exhaust gases to prevent explosive atmospheres from developing in tanker 

vessel cargo holds.  

43. WSPA and other stakeholders also advised Respondents that installing the 

type of massive capture and control equipment infrastructure needed at marine terminals 

could pose intractable logistical and operational challenges that left serious doubt as to 

whether such infrastructure could feasibly be installed at some terminals, particularly at 

smaller terminals or those in constrained locations with very limited existing dockside 

structure on which to build.  Thus, as WSPA explained to Respondents, its compliance cost 

and installation time estimates for marine terminals were likely substantially understated 

and inaccurate.    

44. For these and other reasons, WSPA and other stakeholders advised 

Respondents that, before they adopted any new requirements for tanker vessels, they should 

commission a feasibility study to assess whether and how such emissions controls could be 

operated safely and effectively by tanker vessels at marine terminals.  WSPA noted that 

Respondents previously have conducted feasibility studies before mandating new or 

unproven technologies, most notably in its 2006 evaluation of cold-ironing (i.e., the process 

of providing land-based electrical power to a vessel at berth while the vessel’s main and 

auxiliary engines are turned off) for ocean-going vessels at California ports prior to 

adopting cold-ironing mandates for such vessels.   

45. Because there was no evidence that the emissions control systems to be 

required by the draft Amended Regulation could be safely and feasibly implemented at 

tanker terminals, and because no international maritime organization had sanctioned any 
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such systems for use with oil tankers, in January and February 2019 WSPA and other 

industry stakeholders urged Respondents to consider adopting an alternative compliance 

approach in which Respondents would review emissions profiles from tanker fleets and 

terminals and assess the feasibility of shore-based and water-based alternative emissions 

controls for terminals before imposing mandates for terminals to install control technology.  

Under this suggested alternative approach, tanker fleets and terminals also would annually 

report to Respondents data on vessel visits to the terminals. 

C. Respondents Refuse to Conduct a Feasibility Study and Continue the 
Rulemaking on the Draft Amended Regulation.  

 
46. Respondents refused to conduct a feasibility study for the installation and 

operation of emissions controls at tanker terminals, and refused to adopt industry’s 

proposed alternative compliance approach for tankers.  Instead, Respondents continued 

apace with the rulemaking on the Amended Regulation.   

47. On January 16, 2019, CARB released its “2018/2019 Update to Inventory 

for Ocean-Going Vessels: Methodology and Results” (“2018/2019 Inventory Update”), 

which purported to update the existing 2014 emissions inventory with 2018 and 2019 data.  

However, CARB’s 2018/2019 Inventory Update used inaccurate data and assumptions that 

resulted in dramatically overestimating emissions from tanker vessels, including: 

• ignoring the emissions impact of Tier III tankers and other low-emission 

tankers likely to be calling on marine terminals by 2030, which would result in significantly 

less emissions from vessels at berth at marine terminals than CARB estimated; 

• overestimating activities and pumping time of tankers at berth at marine 

terminals, resulting in a significantly inflated emissions inventory for tankers; 

• applying inapplicable or unrepresentative data from the Ports of Los Angeles 

and Long Beach to marine terminal operations, further significantly inflating CARB’s 

assumed emission inventory from marine terminals; 
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• greatly overstating forecasts of future vessel traffic growth that significantly 

exceed historical data and stakeholders’ own forecasts for tanker traffic at real-world 

marine terminals; and  

• overstating estimates of cancer risk in the Health Risk Assessment model 

that make unrealistic assumptions about receptors living in the same place for 70 years. 

48. On February 19, 2019, Respondents circulated a revised discussion draft of 

the Amended Regulation and an updated draft tanker implementation schedule setting 

compliance deadlines of 2027 for installation of tanker control systems at the Ports of Los 

Angeles/Long Beach and 2029 for installation of tanker control systems at other marine 

terminals. 

49. The February 2019 revised discussion draft of the Amended Regulation 

articulated staff’s view that the Regulation should require a CARB-approved emission 

control strategy for every vessel visit, but allow exceptions for emergencies and “safety 

events.”  

50. In the same February 2019 discussion draft, Respondents proposed that the 

Amended Regulation require CARB to conduct an “interim evaluation” by 2023 of “the 

status of at berth emission control technologies for Ro-Ros and tankers, progress in 

installing the land-side infrastructure required to support at berth control systems, and the 

suitability of the regulation’s emissions baseline to reflect cleaner vessels calling California 

by 2030.”  Respondents proposed that this evaluation be reported to the Board with advice 

as to “whether there is a need to develop any amendments to the regulation in response.”       

51. On March 29, 2019, WSPA provided comments on Respondents’ February 

2019 discussion draft, pointing out again that serious safety concerns exist with attempting 

to control oil tanker emissions because “no emission control technology currently identified 

is feasible for tanker operations.  See Exhibit D.  Specifically, the interface between any 

control strategy (barge-based emission capture, land-based emission capture or 

electrification) and a tanker (in addition to the control device itself) have had no 
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certifications by safety and engineering standards organizations.  For this reason, WSPA 

noted that, “for safety reasons alone,” oil tanker vessel visits at a tanker marine terminal 

should be considered “safety events” and excepted from the requirement to employ an 

emission control strategy. 

52. WSPA also noted in its March 29 comment letter that the proposed 

implementation deadlines for installation of tanker control systems at the Ports of Los 

Angeles/Long Beach and other marine terminals failed to provide adequate time for 

regulated parties to feasibly construct, permit and implement any compliant emission 

control system, “[g]iven that no technology has been design[ed], demonstrated or certified 

by an international authoritative body.”   

53. WSPA added in its March 29 comment letter that, while it agreed with the 

need for an evaluation of available control technology and land-based infrastructure 

challenges, the 2023 timing of the proposed “interim evaluation” would not give regulated 

parties enough time to comply with the draft regulatory deadlines, should the “interim 

evaluation” find that required control technology is not yet reasonably available or feasible 

for use at tanker terminals.  As it pointed out to Respondents, “WSPA does not believe the 

timeline should require an entity to design infrastructure for a technology while the 

technology is still in development.” 

54. In May 2019, Respondents released a further revised working draft of the 

Amended Regulation, along with a summary of staff’s “Cost Analysis Inputs and 

Assumptions” for the Standardized Regulatory Impact Assessment (“SRIA”) to be required 

for the Amended Regulation, and Respondents’ “Analysis of Potential Emission Reduction 

Strategies by Port/Terminal/Berth For Crude and Product Tanker Vessels.” 

55. The May 2019 revised draft of the Amended Regulation continued to 

assume the use of shore-based emission controls as the method of regulatory compliance 

for tanker terminals, again without accompanying evidence that such controls had ever been 

feasibly or safely utilized in real-world tanker terminal operation. 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

 

 

 - 17 -  
 

4835-0732-3595 VERIFIED PETITION FOR WRIT OF MANDAMUS AND COMPLAINT; CEQA CLAIM 

56. The May 2019 revised draft Amended Regulation also added a new section 

providing for an “interim evaluation” of tanker control technology and landside 

infrastructure construction status.  Unlike the feasibility study urged by WSPA and others, 

which would assess tanker control safety and technological feasibility before adopting 

enforceable implementation deadlines, the “interim evaluation” would not be completed 

until more than two years after the Amended Regulation would become effective.  The 

proposed “interim evaluation” would not require a staff report to CARB until July 2023 and 

provided no relief from the 2027 and 2029 compliance deadlines for tanker terminals to 

install (yet unproven) control technology.   

57. In comments submitted on May 30, 2019, WSPA noted that Respondents’ 

“Cost Analysis Inputs and Assumptions” document estimated unrealistically low tanker 

terminal capital costs for installing land-based emission control equipment and 

infrastructure to comply with the draft Amended Regulation (i.e., about $16.5 million per 

berth), when the true capital costs of compliance were closer to $33.5-$43.5 million per 

berth for Southern California port-based terminals, and $65-$75 million per berth for 

Northern California marine terminals.  WSPA also pointed out that these infrastructure 

capital costs would not include significant operational costs for terminals with land-based 

control systems, which were not addressed in Respondents’ “Cost Analysis” document.  

58. On June 14, 2019 and August 15, 2019, WSPA submitted further comments 

on the May 2019 revised draft of the Amended Regulation.  See Exhibits C, D.  In those 

comments, WSPA noted that Respondents still had failed to produce any evidence of the 

real-world feasibility or safety of the type of land-based emission control system the revised 

draft Amended Regulation would mandate for tanker terminals.  WSPA added that 

Respondents appeared to have made their feasibility decision for tanker controls based 

entirely on a single shore-based emission control system that had only ever been used once 

for demonstration purposes on a non-tanker vessel – and that the system had never been 

tested on or configured for tankers at berth in marine terminals.  
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59. Based on this fact, WSPA noted in its June and August 2019 comment 

letters that emission control infrastructure would require not only the previously-requested 

feasibility study as a prerequisite, but also a much longer implementation timeline 

addressing the unique infrastructure modifications that would be required at each terminal.  

These considerations, WSPA pointed out, would make the 2027 and 2029 compliance 

deadlines for tanker terminals unworkable, and also would involve implementation costs 

that would far exceed those in Respondents’ preliminary cost analysis.  

60. To address these concerns, WSPA again advised Respondents in the June 

and August 2019 comments to reconsider industry’s alternative compliance approach and 

conduct a comprehensive feasibility study in lieu of promising an ineffective “Interim 

Evaluation” while imposing mandatory emission control requirements for tanker terminals.  

WSPA outlined recommended specific steps for conducting such a feasibility study, 

including engaging key stakeholders and regulatory agencies, considering existing 

international tanker safety regulations and the Marine Oil Terminal Engineering and 

Maintenance Standards (“MOTEMS”), accounting for any site-specific considerations, 

weighing cost effectiveness, and providing adequate timeframes for the completion of the 

work. 

61. Despite these comments, Respondents refused to conduct any study on the 

feasibility of tanker emission controls as part of the draft Amended Regulation, and rejected 

industry’s proposed alternative compliance approach. 

D. Initial Statement of Reasons and Draft Environmental Analysis for the 
Proposed Amended Regulation.  

 
62. On October 15, 2019, Respondents publicly released their official 

rulemaking documents for the proposed Amended Regulation, including proposed 

regulatory text for the Amended Regulation, an Initial Statement of Reasons (“ISOR”), and 

an accompanying draft Environmental Analysis (“EA”) (technically, an “Environmental 

Impact Analysis” pursuant to CARB CEQA implementing regulations) purportedly 

prepared pursuant to CEQA.  
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63. On December 3, 2019, WSPA submitted a comment letter on the proposed 

Amended Regulation and ISOR (Exhibit D to this Petition).  In the comment letter, WSPA 

expressed its serious concerns, based on the weight of evidence in the rulemaking record, 

that the proposed Amended Regulation was neither technologically feasible nor cost-

effective with respect to its regulation of tanker vessels.  

64. WSPA further explained in the comment letter that, to date, Respondents 

had failed to document – as required by California law – that the tanker terminal provisions 

of the proposed Amended Regulation were technologically feasible, cost effective, 

necessary to attain ambient air quality standards, or designed to “minimize costs and 

maximize the total benefits to California.” 

65. WSPA’s December 3 comment letter pointed out that the proposed 

Amended Regulation and ISOR failed to satisfy the minimum legal criteria in California 

applicable to CARB rulemaking, including but not limited to the fact that the Amended 

Regulation and ISOR: 

• produced no credible evidence that land-based capture and control systems 

were safe or technologically feasible for real-world tankers or tanker terminals; 

• ignored documented feasibility and safety concerns associated with the 

installation of massive land-based emission control infrastructure at marine terminals 

without any existing emergency protocols for the types of connections required to tankers; 

• disregarded the complete lack of international or industry safety standards 

for operation of land-based emissions controls on tankers during transfer of flammable and 

explosive cargo; 

• failed to adequately address critical safety concerns raised by expert marine 

operational and engineering consultants; 

• failed to justify the failure to mandate a feasibility study as a precondition to 

imposing control requirements on tanker terminals; 
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• imposed arbitrary and unattainable deadlines for tanker terminals to install 

extensive emissions control infrastructure, at odds with the evidence submitted into the 

rulemaking record of timeframes required in real-world terminal construction projects;  

• included “interim evaluation” provisions that did not substitute for a proper 

feasibility study, and provided no assurances of relief for regulated terminals from 

unattainable emissions control installation deadlines; 

• relied on inaccurate emissions inventories containing outdated and incorrect 

assumptions and methodology, including unrealistic predictions of future tanker visits and 

emissions growth at odds with Respondents’ own regulatory objectives to restrict fossil fuel 

use in the state; 

• incorrectly assumed that no lower emitting Tier III marine vessels would be 

in service in the state by 2030, without citing any supporting evidence for the claim; 

• exaggerated expected tanker pumping activity at berth by borrowing 

pumping activity mode profiles from much larger vessels calling on the major ports, which 

overstates estimated tanker pumping emissions in the inventory; 

•  relied on an outdated and inapplicable methodology for estimating health 

impacts from vessel marine engines, which overstated projected adverse health impacts; 

• claimed exaggerated cost savings from avoided premature deaths that are not 

supported by the data; 

• systematically understated costs of compliance and overstated anticipated 

emissions benefits from imposing emissions control requirements on tanker terminals; and 

• failed to discuss in the SRIA or elsewhere in the proposed rulemaking 

documents the full range of potential negative impacts of the proposed Amended 

Regulation on California commerce, competitiveness, or “leakage” of carbon emissions 

from cargo diversion to other states. 

66. WSPA’s December 3 comment letter further noted that the Draft EA failed 

to meet numerous requirements under CEQA, including: 
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• failing to fully and fairly consider environmental effects beyond air quality 

and greenhouse gases; 

• setting compliance timelines that are “infeasible” as defined in CEQA; 

• abusing the tiering provisions of CEQA by overreliance on programmatic 

analysis, and failing to utilize information already known to Respondents in the 

environmental analysis; 

• incorrectly finding that construction and operational impacts to vessels 

associated with hazards and hazardous materials would be less than significant; 

• failing to address numerous oil tanker feasibility and safety issues raised by 

Woodbridge Marine, Inc., an independent marine consultant engineering firm specializing 

in safety inspections on oil tanker vessels, including issues like electrostatic hazard, 

handling inert gas in cargo tanks and exhaust stack pressure maintenance, emergency 

disconnection, the need to develop equipment suitable for all tank vessel types that visit 

California, safety standard certification and the need to consult standards organizations and 

develop new standards for emission control system safety, and review for compliance with 

MOTEMS; 

• erroneously rejecting impacts to fire protection services as insignificant; 

• incorrectly treating risks from wildfires as insignificant, and ignoring the 

consequences of public safety power shutdowns and the need for backup systems; 

• insufficiently addressing potential impacts to biological resources in the 

biologically rich coastal waters and wetland settings in which marine terminals are located; 

• ignoring the potential for significant land use plan conflicts; 

• failing to analyze relevant cumulative impacts by restricting the cumulative 

analysis to projections of impacts from CARB’s State Implementation Plan Strategy for 

other air quality regulatory programs, rather than properly considering a list of coastal 

construction projects producing related or cumulative impacts, or projections of coastal 

development in planning documents that describe or evaluate conditions that could 
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contribute to cumulative effects together with infrastructure construction at marine 

terminals;  

• failing to analyze reasonable alternatives to the proposed Amended 

Regulation, including the alternative compliance proposals offered by industry; and  

• improperly framing project objectives so narrowly as to potentially preclude 

alternatives allowing a reasonable and feasible period of time for compliance. 

67. WSPA urged Respondents to revise the Draft EA to address these issues and 

to recirculate the revised draft for additional public comment. 

E. First Governing Board Hearing on Proposed Amended Regulation.  
 

68. On December 5, 2019, the CARB Governing Board held a public hearing to 

receive staff’s report on the proposed Amended Regulation.  At that hearing, CARB staff 

expansively claimed that health benefits of the proposed Amended Regulation would 

outweigh the costs, yet neglected to mention that its estimates of future health benefits were 

based on unrealistic assumptions about tanker emissions, future tanker visits and the likely 

growth rate of the industry.   

69. At the December 5 hearing, CARB staff also incorrectly claimed that the 

requirement to conduct a feasibility study for tanker terminal emissions controls was 

fulfilled by a 2018 technology assessment and by the ISOR itself.  But neither of these 

documents referenced any real-world example of emission control or stack capture being 

safely and successfully applied to tankers, nor did they present any analysis of how 

emission controls would be designed to operate safely on tankers.  

70. In fact, in these documents CARB staff conceded that more tests and safety 

studies need to be performed before attempting to use stack capture on tanker vessels, 

regardless of site or location.  In CARB staff’s own words:   

• “Although these shore-based and barge-based emission control systems are 

effective at reducing PM and NOX emissions on container vessels, more testing is needed 

on other vessel types, including tankers, auto carriers, general cargo and bulk cargo.” 
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CARB Draft Technology Assessment: Ocean-Going Vessels, May 2018, p. 72 (emphasis 

added); 

• “Regardless of location, safety studies need to be performed to ensure all 

safety considerations are met, given that the tanker vessels carry explosive cargos.”  

ISOR, p. III-22 (emphasis added). 

71. Also at the December 5, 2019 Board hearing, CARB staff incorrectly 

asserted that “technology manufacturers have assured CARB staff that there are [emission 

control] engineering solutions for both ro-ro and tanker vessels.”  While technology 

providers may have represented to CARB staff that emission control systems have proven 

feasible on vessels other than tankers, or that engineering solutions to enable controls on 

tankers might be developed at some future date, the record contains no record of any 

“technology manufacturer” ever representing to CARB staff that these solutions currently 

exist and are in use at real-world tanker terminals.  In fact, on April 16, 2019 during a 

CARB At Berth Working Session, a lead technology provider stated in a presentation that a 

land-based emission control system faces a number of design challenges when applied to 

any tanker vessel, including safety (a higher hazard level, need for safety standards and 

procedures, emergency protocols) and ability to design and operate a larger and more 

complex configuration. 

72. In the December 5 Board hearing, CARB staff also represented to the Board 

that the 2023 “interim evaluation” provisions in the proposed Amended Regulation would 

“address the uncertainty of the timelines [for installation of emission controls] for these 

new vessel types.”  What staff failed to mention to the Board is that the “interim 

evaluation” procedures provided for no actual relief to regulated terminals should the 

evaluation show that emission control technologies are not immediately available or 

feasible for tankers.  

73. Staff also advised the Board in the December 5 hearing that it would respond 

to industry’s request for an alternative compliance path by adding provisions to the 
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proposed Amended Regulation that would allow regulated parties to develop “innovative 

concepts” for reducing emissions in an equivalent amount to those reductions from shore 

power or emission control, but through projects other than installation of shore power or 

emission control equipment.  But in responses to questions from Board members, staff 

made clear that the proposed “innovative concepts” provisions in fact would “not [be] in 

lieu of ultimate regulatory compliance” with the shore power/emission control 

requirements, as WSPA and other regulated parties had requested, but merely a temporary 

measure regulated parties could choose to adopt until installing shore power or emission 

control equipment.  In this way, staff made clear that the “innovative concepts” path would 

not be a real and permanent alternative to the shore power/emission control mandates, 

which continued to pose intractable feasibility concerns for WSPA and other terminal 

operators.   

74. Throughout the December 5, 2019 CARB Board hearing, CARB staff made 

numerous other inaccurate or unsupported claims to the Board about the purported need for, 

feasibility and anticipated impact of mandating emission controls for tankers calling on 

tanker terminals.  WSPA included a list of these staff misrepresentations in its later May 1, 

2020 comment letter on the proposed Amended Regulation. 

75. At the conclusion of the December 5, 2019 CARB Board hearing, the Board 

instructed staff to consider any additional modifications to the proposed Amended 

Regulation that might be appropriate based on public comments and Board feedback, and to 

release any revised version of the Regulation for public review and comment for a period of 

at least 15 days.  The Board also directed staff to (1) investigate how to prioritize the 

“technology review” needed to assess feasibility for tankers, (2) investigate and explain 

whether accelerating the existing proposed regulatory deadlines would be feasible, and 

(3) to reassess whether the existing deadlines could be realistically achieved.   

76. At no time in the December 5, 2019 Board hearing did the Board or any of 

its members actually mandate CARB staff to “accelerate” any implementation dates for 
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marine terminals hosting tankers in the absence of any evidence to support the idea that 

such “acceleration” was feasible. 

77. On March 6, 2020, WSPA submitted additional comments on the proposed 

Amended Regulation again expressing its serious concerns about the continued lack of 

evidence that emission control infrastructure and equipment could be safely and feasibly 

operated at tanker terminals.  See Exhibit E.  WSPA expressed its strong view that 

Respondents not adopt a proposed Amended Regulation that could “create an unacceptable 

risk of catastrophic explosion or other dangerous incident.” 

78. To that end, WSPA included in its March 6, 2020 comment letter a 

recommended redline of the proposed Amended Regulation.  The redline was designed to 

incorporate the need for a feasibility study prior to the imposition of any deadlines for 

tanker terminals, and add a true alternative compliance option that would enable tanker 

terminals to pursue a feasible path to compliance in lieu of shore power or at-berth tanker 

emission control that would still achieve equivalent emissions reductions to shore power or 

emission control, while ensuring the health and safety of terminal workers and the 

communities in which terminals operate.    

79. WSPA emphasized in its March 6, 2020 comment letter that any emission 

control strategy to be mandated for tanker vessels must first be demonstrated to be safe and 

feasible for real-world operation at tanker terminals, taking into account the unique 

explosive risks associated with tankers, the need to utilize boiler exhaust gas to maintain 

non-explosive atmosphere in tanker cargo spaces, and the need to carefully manage 

potential sources of ignition aboard tanker vessels from static electricity or other sources. 

80. WSPA also advised in its March 6 comment letter that Respondents must 

account for and discuss harmonization with existing international and industry tanker safety 

standards, including but not limited to rules and guidelines issued by the United States 

Coast Guard, marine classification societies, the Oil Companies International Marine 
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Forum (“OCIMF”), the International Safety Guide for Oil Tankers and Terminals 

(“ISGOTT”), and the International Marine Organization (“IMO”).   

 E.    First 15-Day Changes and the Outbreak of COVID-19. 

81. Within a few months after the December 2019 CARB Board hearing, 

California and the world experienced the outbreak of the worst global pandemic in 

generations.  On January 25, 2020, California saw its first confirmed case of infection from 

the COVID-19 novel coronavirus.  On January 30, 2020, the World Health Organization 

declared COVID-19 a public health emergency.  By February 6, 2020, California had 

experienced its first death from COVID-19, and by early March 2020, most major 

California counties had declared local health emergencies.   

82. On March 4, 2020, Governor Gavin Newsom declared a statewide state of 

emergency, and on March 19, 2020, the Governor issued the nation’s first statewide stay-at-

home order.  The order had the effect of shutting down all California businesses and 

industries except for those operating in 16 critical infrastructure sectors. 

83. Since March 2020, California and the world have undergone the worst 

economic collapse since the Great Depression.  Unemployment rates in California exceeded 

16% by April 2020.  The United States gross domestic product fell nearly 33% in the 

second quarter of 2020, rivaling only Depression-Era losses.   

84. California’s statewide stay-at-home orders and travel bans brought the 

world’s fifth largest economy to a virtual halt.  Businesses throughout California were 

forced to focus on survival, with many struggling just to keep their doors open. 

85. Port and terminal activities were (and continue to be) significantly disrupted 

by the COVID-19 pandemic.  Numerous vessel visits to ports and terminals had to be 

rescheduled or cancelled.  Port and terminal personnel availability became severely 

restricted.  Capital infrastructure construction activities had to be delayed or scrapped, 

while company resources were redirected to emergency response and support of efforts 

designed to slow the spread of the coronavirus.   
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86. In the midst of the COVID-19 crisis, Respondents continued preparing 

revisions to the proposed Amended Regulation that were ultimately released on March 26, 

2020 for a mandatory minimum 15-day public review and comment period (the “First 15-

Day Changes”).1    

87. The First 15-Day Changes did not propose any changes to staff’s existing 

projections for future vessel visits, economic activity, resulting emissions, cost 

effectiveness, or other impacts as a result of the COVID-19 pandemic.  Respondents also 

did not propose any change to the existing rulemaking schedule as a result of the COVID-

19 pandemic. 

88. In the First 15-Day Changes, Respondents proposed, among other things, 

accelerating the emission control compliance dates for tankers visiting the Ports of Los 

Angeles/Long Beach and all other ports and terminals from 2027 and 2029, respectively, to 

2025 and 2027, respectively.  Respondents pointed to no evidence supporting the view that 

such acceleration was feasible or necessary to meet staff’s articulated emissions goals, but 

instead claimed that “[t]his change is proposed in direct response to CARB Board’s request 

at its December 5, 2019 meeting to accelerate implementation dates in order to achieve 

earlier public health benefits from the regulation.” 

89. The First 15-Day Changes also proposed new “Innovative Concepts” 

provisions purporting to give regulated entities a temporary compliance “alternative” to 

installing shore power or at-berth emission controls, so long as overall emission reductions 

from the “Innovative Concept” were achieved earlier than, and/or in equal amount to (or 

greater than), emission reductions that would have been achieved at berth from shore power 

or installation of emission controls. 

 
1 Though the First 15-Day Changes were required to be made available for at least 15 days 

of public review and comment, CARB allowed a period of 36 days. 
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90. On May 1, 2020, WSPA submitted comments on the First 15-Day Changes, 

also attaching its March 6, 2020 comment letter and proposed regulatory redlines for 

reference and review.  See Exhibit E.  

91. In its May 1 comment letter, WSPA pointed out that the 15-Day Changes 

completely ignored the COVID-19 pandemic and failed to account for any impacts to 

Respondents’ original baseline emissions, vessel visit or economic assumptions – despite 

the fact that the pandemic had clearly and dramatically impacted the state’s economy and 

vessel visits to ports and marine terminals, and would continue to have repercussions for 

years to come.   

92. WSPA included in its May 1 comments an independent analysis by Capitol 

Matrix Consulting (“CMC”) describing the unprecedented global economic impacts of 

COVID-19, and illustrating why Respondents’ future vessel visit and emission projections, 

projected benefits of the proposed Amended Regulation, the SRIA, and the updated 

analysis of cost impacts relied upon in the First 15-Day Changes were all now outdated and 

bore little relation to the state’s current reality. 

93. WSPA also noted in its May 1 comments that Respondents had provided no 

evidentiary basis for accelerating the already-unrealistic deadlines for tanker compliance by 

two years in the 15-Day Changes, and that such an unwarranted acceleration of compliance 

deadlines would significantly increase costs and burdens for regulated tanker terminals, and 

could very well create serious safety risks for tanker terminals.  WSPA added that the 

CARB Board never mandated staff to accelerate any compliance deadline, but only 

investigate whether such acceleration would be feasible and appropriate.  The Board did not 

instruct staff to accelerate deadlines in the absence of any evidence that those accelerated 

deadlines would be safe or feasible.    

94. In the May 1 comments, WSPA also – once again – stated that a feasibility 

study must first be conducted for tanker terminals to determine whether and how emission 

controls could be safely and feasibly operated at tanker terminals, and again urged 
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Respondents to consider and adopt the proposed regulatory text redlines WSPA provided in 

its March 6, 2020 comment letter.  WSPA reiterated that the proposed “interim evaluation” 

provisions were no substitute for a proper feasibility study, and provided no actual relief for 

regulated parties should the “interim evaluation” eventually show that tanker terminal 

controls were not feasible in the regulatory deadlines proposed.   

95. In its May 1 comment letter, WSPA included several real-world examples of 

catastrophic tanker explosions, fires and loss of life resulting from a failure to observe strict 

safety measures in the management of vapors from tanker vessel cargo areas, and in the 

careful prevention of sources of static electricity that could ignite a dangerous fire or 

explosion.  WSPA added that “[n]o international or industry group has done a feasibility 

study to assess whether a shore-based capture and control system could be designed and 

implemented for oil tankers in a manner that would not compromise integrated safety 

systems, ship designs and procedures necessary to avoid the types of serious consequences 

discussed above.”     

96. In addition, WSPA’s May 1 comment letter indicated that the proposed 

“Innovative Concepts” provisions in the First 15-Day Changes did not provide a true 

compliance alternative for regulated parties, since the provisions did not provide for a true 

permanent substitute compliance path in lieu of installing yet-infeasible emission controls, 

but only imposed a temporary additional obligation to the existing emission control 

requirement, disincentivizing any regulated parties to actually choose to fund an 

“Innovative Concept.”  

97. Regarding CEQA compliance, WSPA and others stated that the Draft EA 

must be revised and recirculated to analyze the environmental consequences of accelerated 

compliance deadlines as required by CEQA including (a) the increased risk and potential 

impacts at the facility, in the surrounding community, and to biological resources of a 

hazardous incident – such as a fire, explosion, and/or oil spill – from early deployment of 

untested technology on tanker vessels; (b) impacts to biological resources, including 
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wetlands, other sensitive habitats, special-status species and impacts associated with typical 

seasonal work windows, resulting from the suite of construction projects along shorelines 

that would be required to comply with the Amended Regulation; (c) increased cumulative 

impacts, including to biological resources and other CEQA impact categories, from other 

foreseeable coastal development projects or projections (and not just projections under 

CARB’s own rules), including overlapping construction projects and other development  

within the newly compressed compliance timeframe; and (d) new or more severe 

potentially significant impacts in a number of CEQA impact categories.  Respondents again 

ignored potentially significant impacts on the physical environment associated with the 

accelerated – impossible to meet – schedule.   

98. In addition to WSPA’s extensive comments, another stakeholder, in a letter 

dated April 30, 2020, detailed numerous CEQA and other legal flaws with Respondents’ 

proposed Amended Regulation and 15-Day Changes, including (a) the technological 

infeasibility of achieving either the original or accelerated compliance deadlines due to the 

mandated use of as-yet unproven technology and the extensive amount of time needed to 

address safety and design, engineering, environmental review, permitting and construction; 

(b) the inadequate analysis of health and safety risks to people and the environment from 

the required modification of crucially important safety systems for handling dangerous 

flammable cargoes and the resulting increased risk of a catastrophic incident such as a fire 

or explosion; (c) the cursory analysis of impacts to biological resources, including the 

harmful effects on numerous special-status fish and wildlife species and sensitive habitats 

that are not even mentioned let alone analyzed in the EA, resulting from shoreline 

construction projects during a compressed schedule and potential conflicts with seasonal 

work restrictions designed to protect species; and (d) the insufficient analysis of cumulative 

impacts from other past, present and reasonably foreseeable future projects involving in-

water and shoreline work, including specific projects that the commenter provided as 

examples for including in the analysis.  
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99. In its May 1 comment letter, WSPA incorporated by reference these April 

30, 2020 stakeholder comments, which are attached hereto at Exhibit E.  

F.    June 2020 Board Hearing and Second 15-Day Changes.  

100. On June 25, 2020, CARB staff appeared before the Board to provide an 

informational update on the proposed Amended Regulation and First 15-Day Changes.  

Staff confirmed in testimony that the marine tanker compliance deadlines were accelerated 

in the First 15-Day Changes in direct response to Board direction from the December 2019 

hearing, and mentioned no new evidence or data to support the idea that the accelerated 

deadlines could actually be safely and feasibly achieved by tanker terminals.  Instead, 

CARB staff simply stated at the June 25 hearing that it was important to set “aggressive” 

emissions reduction goals.  

101. Also during the June 25 hearing, CARB staff claimed that “we’re already 

starting to see increases in crude imports in May and June, and demand is expected to 

continue recovering as more people resume normal daily operations.”  But Staff did not 

present the data on which they purported to rely.  Moreover, the subsequent resurgence of 

COVID-19 cases in California by that time prompted the re-imposition of strict state and 

local responsive measures, including widespread business closures, which have 

dramatically affected, and will continue to affect, demand for petroleum and tanker vessel 

visits in California. 

102. In addition, in the June 25 hearing CARB staff maintained its claim that 

tanker vessels’ share of overall PM2.5 emissions from ocean-going vessels is 50%, and 

repeatedly cited this 50% number as an important basis for not adjusting compliance 

timelines or other requirements for tanker vessels in the proposed Amended Regulation. 

103. On July 10, 2020, Respondents released a second set of changes to the 

proposed Amended Regulation for 15-day public review and comment (the “Second 15-

Day Changes”).  Among other things, the Second 15-Day Changes proposed extending 

compliance start dates for container vessels, refrigerated cargo vessels, passenger vessels 
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and ro-ro vessels, but arbitrarily excluded tankers from any changes in the proposed 

compliance schedule based on an unsupported claim that the tanker industry has somehow 

“recovered” from the economic collapse related to the COVID-19 pandemic. 

104. The Second 15-Day Changes also proposed extending the maximum 

“Innovative Concepts” compliance period from three years to five years, and made minor 

changes to the “interim evaluation” provisions that continued to fail to provide for a proper 

feasibility study for emission controls at tanker terminals.  

105. On July 27, 2020, WSPA submitted a comment letter on the Second 15-Day 

Changes, noting that the denial of deadline relief to tanker terminals was arbitrary, 

capricious and not supported by any credible evidence in the record that the tanker industry 

has “recovered” from the COVID-19 downturn.  See Exhibit F.  To the contrary, WSPA 

provided additional data with its July 27 comment letter indicating that the crude exports 

and imports, and tanker vessel visits, are still far below 2019 averages and are likely to 

remain so for a considerable period. 

106. Based on these data, WSPA argued in its comment letter that tanker vessels 

deserve at least the same relaxation in compliance start dates that staff was proposing for 

container vessels, refrigerated cargo vessels and passenger vessels in the Second 15-Day 

Changes. 

107. In its July 27 comment letter, WSPA repeated its call for Respondents to 

conduct a feasibility study before adopting enforceable limits and regulatory deadlines for 

tanker terminals to install yet-unproven emission control systems.  WSPA listed in its letter 

the multiple global safety requirements and best practices tankers are required to follow, 

including the provisions of the ISGOTT, the California Building Code and the MOTEMS 

standards it mandates, safety guidance from the American Bureau of Shipping (“ABS”) 

recognized by the U.S. Coast Guard, and tanker safety guidance from the IMO.  WSPA 

noted that the rulemaking record contained no evidence to date that staff had reviewed and 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

 

 

 - 33 -  
 

4835-0732-3595 VERIFIED PETITION FOR WRIT OF MANDAMUS AND COMPLAINT; CEQA CLAIM 

considered any of those requirements in arbitrarily setting compliance deadlines for tanker 

terminals to install emission control equipment and infrastructure.    

108. WSPA also pointed out in the July 27 comment letter that the proposal to 

extending the maximum “Innovative Concepts” compliance period from three years to five 

years did not make “Innovative Concepts” a viable compliance alternative for tanker 

terminals. 

109. WSPA also commented in the July 27 letter that the Second 15-Day Changes 

continue to unrealistically assume zero changes to projected vessel visits, emissions or 

economic activity as a result of the COVID-19 pandemic.  Instead, Respondents continued 

to justify the proposed Amended Regulation with increasingly unrealistic and outdated 

assumptions about future business levels, emissions and potential environmental benefits of 

the proposed amendments. 

110. Finally, in its July 27 comment letter WSPA indicated that Respondents had 

only shared in early July 2020 the results of a study commissioned by Respondents in 2019 

on real-world tanker emissions, entitled “Emissions Evaluation of a Large Capacity 

Auxiliary Boiler on a Modern Tankers” and conducted by the University of California, 

Riverside, Bourns College of Engineering Center for Environmental Research and 

Technology (“CE-CERT Report”).  WSPA noted that the CE-CERT Report was dated 

March 2020, despite Respondents only disclosing the Report in July 2020 in response to a 

specific WSPA request for an update on its status. 

111. As WSPA pointed out in its July 27 comment letter, the CE-CERT Report 

conducted observations of actual tanker operations in 2019 and 2020, and collected 

empirical data on actual tanker boiler emissions of PM.25 and NOx.  The CE-CERT Report 

concluded that, based on these empirical data from real-world tankers, the average 

emissions rate for NOx was 0.858 grams per kilowatt-hour, and the average emissions rate 

for PM2.5 was just 0.0066 gram per kilowatt-hour. 
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112. These emissions numbers are dramatically lower than the obsolete emissions 

factors relied upon by Respondents throughout the rulemaking on the Amended Regulation.  

In fact, staff’s estimates for NOx (1.995 grams per kilowatt-hour) and PM2.5 (0.151 gram 

per kilowatt-hour) overstated the actual tanker boiler emissions reported by CE-CERT – 

Respondents’ own commissioned independent consultant – by 233% for NOx emissions 

and 2,288% for PM2.5 emissions.  

113. WSPA commented in its July 27 letter that Respondents had not even 

publicly disclosed this data in the rulemaking to date, let alone discuss it and attempt to 

explain its significance to the proposed Amended Regulation.  This failure to acknowledge 

and discuss directly relevant empirical data in Respondents’ possession was arbitrary, 

capricious, and violated Respondents’ duties to properly and accurately consider the likely 

benefits, cost effectiveness, projected emissions reductions, and resulting health and 

environmental impacts of the proposed Amended Regulation.  

114. Regardless of the conclusions to be drawn from the CE-CERT Report, 

Respondents had a legal duty to disclose and discuss the Report’s findings, and – if 

necessary – delay finalizing the proposed Amended Regulation until the significance of the 

Report is understood and publicly addressed.  

G.    Adoption of Final Amended Regulation.  

115. On August 27, 2020, the CARB Board held a public hearing to review the 

final Environmental Analysis (“Final EA”) on the proposed Amended Regulation and 

responses to public comments on the Final EA, and to approve the final version of the 

proposed Amended Regulation.  On that same day, WSPA presented its final comment 

letter to Respondents on the final proposed Amended Regulation.  See Exhibit G.  

116. WSPA noted in its August 27 comment letter that the final version of the 

proposed Amended Regulation presented for the Board’s consideration failed to require a 

feasibility study to evaluate whether and how emission control equipment and infrastructure 
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could be safely installed and operated at tanker terminals, nor did Respondents present any 

evidence of safety or feasibility in practice for real-world tankers and tanker terminals.   

117. WSPA commented that staff’s failure to properly assess the safety or 

feasibility of the proposed tanker emission control requirements meant that it had also 

inadequately considered the negative health, safety, environmental and other impacts that 

could flow from mandating yet-unproven emission control systems for tankers. 

118. WSPA commented that staff’s failure to properly conduct a feasibility study  

for tankers also meant that the original 2027 and 2029 compliance deadlines for tanker 

terminals had no meaningful evidentiary support in the record, and rendered the later 

decision to accelerate these deadlines with no additional supporting evidence arbitrary and 

capricious on its face.  

119. WSPA commented that Respondents had still not yet conducted an adequate 

environmental analysis as required by CEQA of the potential significant impacts from the 

proposed Amended Regulation, including health and safety impacts from hazards and 

hazardous materials, impacts to biological impacts and cumulative impacts.   

120. The Final EA largely dismissed WSPA’s comments and those of industry 

experts, including that the industry’s safety precautions and track record depend on 

feasibility evaluations, international tanker safety standards not even considered by 

Respondents, and other precautions for which the Amended Regulation does not allow 

sufficient time to develop, design and implement.  The Final EA failed to inform the public 

and the decision-makers about the potential impacts resulting from the Amended 

Regulation, including hazards and safety impacts from required modifications to essential 

safety systems used by tanker vessels to manage flammable cargo during offloading and 

interface with the vessels’ exhaust systems. 

121. The Final EA also dismissed WSPA’s comments about the need to conduct a 

more thorough impact analysis for biological resources, including the failure to adequately 
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address harmful impacts to a number of special-status fish and wildlife species that were 

specifically identified in comments submitted to Respondents months earlier, in April 2020. 

122. The Final EA similarly dismissed WSPA’s comments about the need to 

conduct an adequate cumulative impact analysis, even though the comments submitted to 

Respondents in April 2020 had presented specific examples of past, present and reasonably 

foreseeable future projects that had the potential to impact the same sensitive biological 

resources that would be adversely impacted by in-water and shoreline construction 

activities required to comply with the Amended Regulation. 

123. The Final EA compounded these CEQA deficiencies by creating new flaws.  

For example, it casually disclosed that several new or more severe impacts were 

“potentially significant and unavoidable,” issues which were not discussed in the Draft EA. 

124. But instead of recirculating the EA for additional public review as required 

by CEQA Guidelines Section 15088.5, Respondents took the opposite approach and rushed 

the Final EA to final certification, releasing the document only two days prior to the Board 

hearing to consider final adoption of the Amended Regulation.   

125. Respondents’ flawed and inadequate CEQA analysis thus impaired the 

ability of the public to participate meaningfully in the decision-making process and failed to 

provide sufficient and accurate information to promote an informed decision by 

Respondents on whether to adopt the Amended Regulation.   

126. WSPA further commented that the “interim evaluation” provisions of the 

proposed Amended Regulation provided no substitute for a proper feasibility study, and 

provided no guarantee of relief for regulated tanker terminals if that “interim evaluation” 

determined that land-side emission controls were not safe or feasible for tankers or tanker 

terminals. 

127. WSPA commented that the final proposed Amended Regulation continued 

to improperly ignore entirely any impacts from the COVID-19 pandemic on tankers and 

tanker terminals, including impacts on projected future vessel visits, vessel emissions, the 
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economic health of the tanker industry, or tankers’ ability to comply in the timeframes 

mandated in the proposed Amended Regulation.  

128. WSPA commented that the “Innovative Concepts” provisions in the 

proposed Amended Regulation do not provide a realistic and effective alternative to the 

default at-berth emissions limit compliance deadlines for tankers, and therefore, do not 

provide tanker terminals and ports relief from continuing feasibility concerns with proposed 

control technologies and compliance deadlines.    

129. WSPA commented that the final version of the proposed Amended 

Regulation continued to be based on inaccurate and overstated projections of future vessel 

activity and resulting emissions, causing Respondents to systematically exaggerate the 

anticipated benefits of the proposed Amended Regulation.     

130. WSPA commented that staff has relied on one particularly critical 

inaccuracy in adopting proposed Amended Regulation, in that it failed to publicly disclose, 

discuss or account for the empirical emissions results of the CE-CERT study, Respondents’ 

own commissioned independent study on tanker emissions, which indicated that tankers 

emit dramatically lower levels of NOx and PM2.5 than staff had been assuming throughout 

the rulemaking process, and upon which staff relied to project future tanker emissions, 

anticipated reductions from the proposed Amended Regulation, and any resulting health 

benefits.  

131. Despite these and numerous other comments from regulated entities and 

other stakeholders, the CARB Board unanimously adopted the Amended Regulation at the 

August 27, 2020 hearing. 

FIRST CAUSE OF ACTION 

(Adoption of Amended Regulation Was Arbitrary, Capricious, Without Evidentiary 

Support and/or Contrary to California Law) 

132. Petitioner hereby realleges and incorporates paragraphs 1-131, inclusive.   
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133. Before adopting an ATCM like the Amended Regulation, Respondents are 

required to show that the proposed measure reduces emissions to levels that are “achievable 

through application of best available control technology or a more effective control 

method.”  Cal. Health & Safety Code (“HSC”) § 39666(c). 

134. Respondents have acted arbitrarily, capriciously and/or in violation of their 

legal duties in adopting the Amended Regulation, in that, among other things, the 

rulemaking record lacks substantial evidence to show that the required emissions standards 

for tanker vessels are “achievable” through any currently available or feasible control 

technology, and the available evidence in the record actually demonstrates the contrary. 

135. Before adopting measures to control criteria air pollutants from mobile 

sources, Respondents must show how the measure is necessary to attain ambient air quality 

standards, cost-effective and technologically feasible.  HSC § 43013(a), (c).  As part of the 

feasibility finding, Respondents must assess, “based on a preponderance of scientific and 

engineering data in the record,” the technological feasibility of the regulation, “includ[ing], 

but [] not limited to, the availability, effectiveness, reliability and safety expected of the 

proposed technology in an application that is representative of the proposed use.”  HSC 

§ 43013(e)(2).  Respondents also must ensure that any rule they adopt “will result in the 

most cost-effective combination of control measures on all classes of motor vehicles and 

motor vehicle fuel.”  HSC § 43018(c). 

136. Respondents have acted arbitrarily, capriciously and/or in violation of their 

legal duties in adopting the Amended Regulation, in that, among other things, the 

rulemaking record not only fails to evidence the feasibility of capture and control on tankers 

at marine terminals in the proposed regulatory timeframes, but also ignores or understates 

the costs of building infrastructure, fails to accurately assess the reliability concerns of 

capture and control, and ignores or downplays the significant safety risks associated with 

attempting to install capture and control technology for tankers at marine terminals.  



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

 

 

 - 39 -  
 

4835-0732-3595 VERIFIED PETITION FOR WRIT OF MANDAMUS AND COMPLAINT; CEQA CLAIM 

137. Respondents have further acted arbitrarily, capriciously and/or in violation 

of their legal duties in adopting the Amended Regulation, in that the administrative record 

does not document that the Amended Regulation would result in the most cost-effective 

combination of control measures on all classes of marine vessels and fuel at issue, since it 

imposes disproportionately high infrastructure and implementation costs on the tankers 

calling at marine terminals versus other classes of marine vessels subject to relatively more 

cost-effective controls.  

138. Respondents have further acted arbitrarily, capriciously and/or in violation 

of their legal duties in adopting the Amended Regulation, in that the administrative record 

does not document that the proposed provisions applicable to tankers and tanker terminals 

are reasonably necessary to attain federal or state ambient air quality standards, and 

systematically exaggerates future tanker emissions and anticipated future emissions benefits 

related to control of tankers at berth in tanker terminals. 

139. Before adopting regulations to reduce greenhouse gases, Respondents must 

show that the proposed rule is technologically feasible and cost-effective, assess the 

economic and noneconomic costs and benefits of the proposal on the economy and public 

health (including potential adverse impacts on small businesses), consider the social costs 

of the proposed GHG emissions levels, and show that the proposed reductions are real, 

permanent, quantifiable, verifiable, and enforceable.  Respondents also must consider the 

relative contributions of different source categories to statewide GHG emissions.  See HSC 

§§ 38560 et seq. 

140. Respondents have acted arbitrarily, capriciously and in violation of HSC 

§§ 38560 et seq. in that, among other things, they have adopted capture and control 

requirements for tankers that are not technologically feasible in the proposed regulatory 

timeframes, not cost-effective, and will not achieve the emissions benefits CARB has 

projected. 
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141. Respondents have further acted arbitrarily, capriciously and in violation of 

HSC §§ 38560 et seq., in that the Amended Regulation fails to properly balance the relative 

emission contribution from tankers against other mobile source categories throughout the 

state, and unfairly penalizes terminals where tankers berth because of the extremely high 

implementation costs associated with attempting to install capture and control technology at 

these facilities. 

142. Respondents are required by the California Administrative Procedure Act 

(“APA”) to complete a written SRIA whenever a proposed regulation (like the Amended 

Regulation) has an estimated economic impact over $50 million.  See Cal. Gov. Code 

§ 11346.36; 1 C.C.R. §§ 2000-2004.  The SRIA must adequately discuss the individuals 

and business affected by the proposed regulation, the costs and benefits of the regulation, 

the range of potential economic impacts, and a discussion of alternatives to the proposed 

regulation identified by the public and the reasons for rejecting those alternatives.  1 C.C.R. 

§ 2002(b), (c); see also 1 C.C.R. § 2003(e) (comparison of alternatives to proposed 

regulation. 

143. Respondents have acted arbitrarily, capriciously and in violation of Cal. 

Gov. Code § 11346.36 and/or 1 C.C.R. §§ 2000-2004, in that, among other things, the 

SRIA for the Amended Regulation fails to discuss the full range of costs to be borne by 

marine terminal and tanker operators, and does not adequately analyze the alternatives 

presented by WSPA and other stakeholders of (a) first conducting a feasibility study before 

setting enforceable deadlines for adoption of tanker capture and control infrastructure at 

marine terminals; or (b) adopting some form of the suggested alternative regulatory redline 

WSPA provided to Respondents. 

144. Respondents have further acted arbitrarily, capriciously and in violation of 

Cal. Gov. Code § 11346.36 and/or 1 C.C.R. §§ 2000-2004, in that Respondents improperly 

rejected WSPA’s proposed alternative compliance path to allow regulated tanker terminals 
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to achieve equivalent emissions reductions through means other than installing and 

operating tanker emission control equipment. 

145. California law also requires a SRIA to use an economic impact approach that 

adequately considers creation or elimination of jobs and businesses within the state; the 

competitive advantages or disadvantages for existing businesses;  the increase or decrease 

of investment in the state; the incentives for innovation in products, materials, or processes; 

and the proposed benefits of the regulation to health, safety, welfare, worker safety, and the 

environment and quality of life in the state.  1 C.C.R. § 2003. 

146. Respondents have acted arbitrarily, capriciously and in violation of 1 C.C.R. 

§ 2003, in that, among other things, the SRIA for the Amended Regulation fails to 

adequately discuss the potential for the Amended Regulation to make regulated California 

marine terminals less competitive for tanker traffic to the Pacific Coast, or the potential 

negative impact on investment in and growth of California marine terminals serving 

tankers, and on jobs at such marine terminals. 

147. Respondents have further acted arbitrarily, capriciously and in violation of 1 

C.C.R. § 2003, in that the SRIA relies on an unrealistic and over-optimistic view of future 

port growth, which led to an exaggeration of anticipated emissions benefits from the 

Amended Regulation. 

148. Other than the relief sought herein, Petitioner lacks any plain, speedy, or 

adequate remedy at law, and Petitioner’s interests will be irreparably harmed if the 

Amended Regulation goes into effect. 

SECOND CAUSE OF ACTION   

(Violation of CEQA, Pub. Res. Code § 21000, et seq.) 

149. Petitioner hereby realleges and incorporates paragraphs 1-148, inclusive.   

150. CEQA was enacted, among other reasons, to (1) inform the public and 

government agencies about a proposed activity’s potential environmental impacts; and 

(2) disclose to the public the rationale for approval of a project that may significantly 
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impact the environment.  CEQA “embodies a central state policy to require state and local 

governmental entities to perform their duties” under CEQA, including for projects 

undertaken by the agency itself.  Union of Med. Marijuana Patients, Inc. v. City of San 

Diego (2019) 7 Cal.5th 1171, 1184-85.   

151. Respondents conduct environmental review for projects that involve the 

amendment of regulations, such as the Amended Regulation, pursuant to CEQA, the CEQA 

Guidelines, and CARB’s CEQA implementation regulations (17 Cal. Code Regs. §§ 60000-

60007).  Respondents also are subject to specific requirements relevant here: before 

adopting a regulation that requires installation of pollution control equipment or compliance 

with performance standards or treatment requirements, Respondents must (i) identify 

reasonably foreseeable methods of compliance; and (ii) analyze reasonably foreseeable 

environmental impacts of, mitigation measures for, and alternatives to, the reasonably 

foreseeable methods of compliance.  CEQA §§ 21159(a), 21159.4.  The environmental 

analysis must take into account a reasonable range of environmental, economic and 

technical factors, populations and geographic areas, and specific sites.  CEQA § 21159(c).      

152. In addition, CARB’s implementation regulations provide, among other 

things, requirements for notice and conduct of meetings or hearings, preparation of staff 

reports (or Initial Statements of Reasons [“ISOR”]) in a manner “consistent with the 

environmental protection purposes of the state board’s regulatory program and with the 

goals and policies of [CEQA],” and public participation requirements.  A staff report or 

ISOR for a proposed regulation must include an environmental impact analysis if the 

regulation or other state action is a non-exempt “project” (17 C.C.R. §§ 60004(b),(c), 

60004.2; CEQA Guidelines § 15378). 

153. A draft environmental impact analysis functions as a substitute for a 

traditional CEQA environmental impact report under CARB’s certified regulatory program.  

Nevertheless, a draft environmental impact analysis must be prepared in accordance with 

substantive requirements of CEQA (see, e.g., CEQA § 21080.5); CEQA Guidelines 
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§§ 15250-15253; and CARB’s implementation regulations (see, e.g., 17 C.C.R. 

§§ 60004(b), 60004.2 [contents of Draft and Final Environmental Impact Analyses; public 

review period; consideration and certification of Final Environmental Impact Analysis and 

project approval; notice of decision; and Executive Officer authority]).   

154. As alleged herein, on December 3, 2019 and in subsequent comments prior 

to final adoption of the Amended Regulation, WSPA identified numerous deficiencies in 

the Draft and Final EA for the Amended Regulation.  WSPA further commented that 

correcting the deficiencies in the Draft EA would entail the addition of significant new 

information, disclosing new or substantially more severe environmental impacts, thereby 

triggering the requirement of recirculation under CEQA Guidelines § 15088.5 for additional 

public disclosure and comment.  Id.  The Final EA remains deficient on numerous grounds 

including: 

• Respondents failed to undertake a full and fair evaluation of the Amended 

Regulation’s potential to result in adverse environmental effects (beyond air quality and 

greenhouse gases) as required by POET LLC v. State Air Resources Board (2012) 218 

Cal.App.4th 681;  

• Compliance deadlines for tanker terminals were unreasonable and infeasible 

– not “capable of being accomplished in a successful manner within an reasonable period of 

time” (CEQA Guidelines § 15364) – based on technological factors (time to develop new 

technology and address safety issues), legal factors (lead time for construction project 

review and permitting), environmental factors (CEQA process for impacts to biological 

resources, sensitive aquatic habitats), and high-cost and low-efficiency factors; 

• The Final EA failed to comply with the requirements for a programmatic 

level of analysis, by deferring analysis of reasonably foreseeable significant environmental 

effects to a later date and neglecting actual issues ripe for decision at the programmatic 

level.  CEQA Guidelines § 15152(b).  The Final EA failed to provide a genuine 

environmental review for the majority of impact areas (aesthetics, agricultural, construction 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

 

 

 - 44 -  
 

4835-0732-3595 VERIFIED PETITION FOR WRIT OF MANDAMUS AND COMPLAINT; CEQA CLAIM 

air emissions, biological resources, cultural resources, geological risk, hazards and 

hazardous materials, hydrology, mineral resources, noise, traffic, and utilities impacts) in 

violation of CEQA Guidelines § 15152(b) (see also Vineyard Area Citizens for Responsible 

Growth, Inc. v. City of Rancho Cordova (2007) 40 Cal.4th 412, 431; CEQA § 21159(c)), by 

dismissing the impacts as too speculative for analysis at the programmatic level, 

notwithstanding the information Respondents themselves placed in the rulemaking record 

regarding identified projects and site-specific analysis as well as information submitted for 

the record by commenters; 

• Based on the Final EA’s programmatic approach and erroneous emission 

reduction assumptions, the record overstated purported project benefits, deferred analysis of 

impacts and mitigation measures, and did not support significant and unavoidable findings 

and findings of overriding considerations with substantial evidence (CEQA Guidelines 

§ 15091; 17 C.C.R. § 60004.2(a)(3));  

• Prior to safety studies, the categorical dismissal of long-term vessel-based 

operational safety hazard impacts (such as the risk of explosion) as less than significant was 

erroneous and/or premature where safety protocols and standards do not yet exist.  The 

Final EA understated and/or failed to evaluate hazards and safety risks, and mitigation 

measures were improperly deferred (CEQA Guidelines § 15126.4(a)(1)(B)); 

• In the discussion of land-based long-term operational-related impacts to 

hazards and hazardous materials, including impacts from operation of “modifications to 

berths to provide shore-side capture and control devices and barge-based systems,” the 

Final EA added more than five pages of significant new information on potential impacts 

related to hazard and safety risks.  The addition of this new information, demonstrating 

substantially more severe land-based operational hazard impacts, triggered an obligation to 

revised and recirculate the EA for additional public comment, but Respondents did not do 

so.  Further, even with the additional text, the Final EA does not adequately describe how 
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and the extent to which the Amended Regulation would increase hazard and safety risks as 

compared to the existing baseline conditions;  

• The Final EA, acknowledging the uncertainties of future mitigation and 

conditions to be imposed by other agencies, concluded that many impacts – including land-

based long-term operational hazard impacts – are potentially significant and unavoidable at the 

programmatic level of analysis.  In the discussion of vessel-based long-term operational-

related impacts to hazards and hazardous materials, the Final EA similarly found that “it is 

not possible to determine what safety regulations would govern new vessel technologies.”  

However, the Final EA reached the unsupported and inconsistent conclusion that, even at the 

programmatic level, these unknown future regulations would suffice to address any previously 

unidentifiable safety hazards and ensure that vessel-based long-term operational-related 

impacts to hazards and hazardous materials were less than significant; and 

• The Final EA erroneously rejected impacts to fire protection services as 

insignificant (based on population projections not hazard risk); ignored wildfire risks and 

public safety power shutdowns; provided only cursory discussion of impacts to biological 

resources (disregarding the vast majority of sensitive species and biological resources found 

in the coastal setting in which marine terminals are located and naming only two bird 

species, but not taking into account migrating and breeding fish or marine mammals and 

their protected breeding seasons); ignored the potential for significant land use conflicts 

with Local Coastal Programs, General and Specific Plans, and regional plans, such as the 

San Francisco Bay Conservation and Development Commission’s Bay Plan and 

environmentally protective provisions and policies therein; and failed to analyze relevant 

cumulative impacts by using the “projections” method, but relying on the incomparable 

analysis of projections for the 2016 State Implementation Plan air quality analysis, rather 

than analyzing impacts from projections or a list of projects whose effects could combine 

with the impacts of the Amended Regulation (CEQA Guidelines § 15065, 17 C.C.R. 
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§ 60004.2(a)(5)).  Respondents thus failed to follow the CEQA mandate to consider the full 

range of adverse environmental side-effects of the rulemaking. 

155. The Final EA also failed to consider a reasonable range of alternatives.  

CEQA Guidelines § 15126.6, 17 CCR § 60004.2(a)(5).  Specifically, the Draft EA failed to 

consider or even mention the “Alternative Proposal for Amendments to At-Berth 

Regulations,” which would require feasibility and cost effectiveness studies, proposed by 

an industry coalition submitted by letter dated February 15, 2019.  While the Final EA 

added the “Industry Coalition Alternative” as an alternative considered but rejected, it 

provided only a cursory and conclusory analysis.  In particular, the Final EA rejected the 

Industry Coalition Alternative” by claiming that allowing additional time for feasibility and 

cost effectiveness studies would be inconsistent with CARB’s objective to “assist in 

achieving attainment of health-based federal national ambient air quality standards (NAAQS) 

over the next 15 years”, in violation of CEQA’s prohibition on framing objectives so 

narrowly as to preclude reasonable and feasible alternatives to the proposed project.  In re 

Bay-Delta Programmatic Environmental Impact Report Coordinated Proceedings (2008) 

43 Cal.4th 1143, 1166.          

156. WSPA, through representatives, testified at CARB’s public hearings and 

reiterated the deficiencies with the Draft and Final EA.  Following the December 5, 2019 

hearing, the CARB Governing Board adopted Resolution 19-28 directing the Executive 

Officer, in part, to evaluate all comments received during the public comment periods, 

including comments on the Draft EA, and to prepare written responses to EA comments as 

required by CARB’s certified regulations and Government Code § 11346.9(a).   

157. After two rounds of 15-day changes, and WSPA comments thereon, 

Respondents continued to reject commenters’ requests for the agency to conduct an 

adequate and thorough environmental review.  On August 25, 2020, two days prior to the 

adoption hearing, Respondents posted the Final EA and Response to EA Comments on the 

agency’s rulemaking webpage.  Respondents characterized changes in the Final EA as 
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“minor revisions” (Resolution, p. 4).  That was inaccurate and the truncated review period – 

combined with the numerous flaws in the analysis and the failure to recirculate the EA for 

additional public review and comment – deprived the public of a meaningful opportunity to 

participate in the decision-making process.  Respondents ultimately adopted CEQA 

Findings and a Statement of Overring Considerations (Resolution, Attachment A) that 

failed to address commenters’ concerns and that were unsupported by the record. 

158. Respondents failed to correct deficiencies in the Final EA.  In response to 

WSPA’s objection to the cumulative impact analysis considering only the impacts of 

CARB’s own regulations in its State Implementation Plan (“SIP”) strategy – and not the 

types of coastal construction projects that would affect the same resources as the Amended 

Regulation compliance projects, such as projections of cumulative shoreline construction 

projects – Respondents’ only explanation is that the SIP document is an appropriate option 

for the analysis because the Amended Regulation’s primary objective is to reduce pollutant 

emissions from vessel engines.  This is inadequate under CEQA.  Under CEQA’s 

requirement to study cumulative effects, Respondents must evaluate potentially significant 

impacts which may result from the combination of the proposed project (here, the adoption 

of the Amended Regulation) together with other past, present and probable future projects 

“causing related impacts.” CEQA Guidelines § 15130(a)(1); see also CEQA Guidelines 

§ 15065, 17 C.C.R. § 60004.2(a)(4).  When using the projections method, Respondents are 

required to consider a “summary of projections contained in an adopted local, regional or 

statewide plan or other related planning document that describes or evaluates conditions 

contributing to the cumulative effect.”  CEQA Guidelines 15130(b)(1)(B) (emphasis 

added).  By relying instead on projections for the SIP Strategy, Respondents’ approach to 

cumulative impact analysis failed to comply with these requirements.     

159. Respondents misconstrued the fundamental purpose of a cumulative impact 

analysis under CEQA, which is to evaluate the “impact which is created as a result of the 

combination of the project evaluated … together with other projects causing related 
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impacts.” CEQA Guidelines § 15130(a)(1) (emphasis added).  The “related impacts” here 

are the potentially significant construction impacts to biological resources, regardless of the 

purpose of the Amended Regulation in addressing a different environmental issue (air 

emissions).  Respondents ignored the specific types of projects that have been raised in the 

comments as “causing related impacts” to sensitive biological resources, by artificially 

relying on a set of air quality measures that may not cause these related impacts.  

Respondents also failed to assess how the accelerated compliance actions under the 

Amended Regulation’s deadlines would combine with “other projects” (i.e., that are not “in 

response to the Proposed Regulation”) to cause “related impacts” (e.g., impacts on 

biological resources). 

160. Respondents also failed to comply with CEQA recirculation requirements.  

CEQA requires that an environmental review document be recirculated whenever the public 

agency adds significant new information after the close of the public comment period.  

CEQA Guidelines § 15088.5.  As summarized in WSPA’s May 1 comment letter: 

CARB staff must revise and recirculate the Draft EA to evaluate the 
heightened hazards and impacts to biological resources resulting from the 
Proposed Regulation and the 15-Day Changes accelerating the already-
unrealistic compliance deadlines, and to conduct a proper project-specific 
and cumulative analysis of all categories of impacts caused by construction 
activities associated with the Proposed Regulation together with impacts on 
the same resources from construction of other, unrelated cumulative 
projects. These are serious omissions of crucial impact analyses required by 
CEQA, which must be disclosed in a recirculated Draft EA and on which 
stakeholders are entitled to comment, before CARB may adopt the Proposed 
Regulation.  Id. at p. 14 (Exhibit E to this Petition). 

 
161.  Respondents violated CEQA by failing to recirculate the EA after adding 

significant new information, including information associated with the risk of explosion 

during off-loading and risks to biological resources.  Because this new information 

suggested new, significant impacts not previously analyzed (or substantially more severe 

environmental impacts), Respondents were required to analyze these impacts and 

recirculate its analysis for public review.  CEQA Guidelines § 15088.5.  Respondents failed 
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to do so, and therefore prejudicially abused their discretion and failed to proceed in the 

manner required by law, in violation of CEQA.  For the same reasons, Respondents’ 

decision not to recirculate the EA was not supported by substantial evidence in the 

administrative record. 

162. Finally, Respondents adopted CEQA Findings and a Statement of 

Overriding Considerations that are not supported by substantial evidence in the record 

and/or are deficient.  For example, Respondents again state that the applicable plan 

containing projections for considering cumulative impacts is the 2016 State SIP Strategy.  

Respondents’ Statement of Overriding Consideration is based on overstated and inaccurate 

emissions estimates and, accordingly, is unsubstantiated.    

163. The foregoing paragraphs provide illustrative but not exhaustive examples of 

the CEQA defects in Respondents’ Final EA and its Findings and Statement of Overriding 

Considerations.     

164. As a result of these defects, Respondents committed a prejudicial abuse of 

discretion, failed to proceed in the manner required by law, and failed to support their 

actions and approvals, including certification of the Final EA, with substantial evidence, 

rendering such certification and the Amended Regulation null and void. 

THIRD CAUSE OF ACTION   

(Declaratory Relief) 

165. Petitioner hereby realleges and incorporates paragraphs 1-164, inclusive. 

166. With respect to the violations of law alleged in the First and Second Causes 

of Action, there exists a clear and actual controversy between Petitioner and Respondents 

regarding Respondents’ failures to comply with CEQA, the CEQA Guidelines and CEQA 

implementing regulations, and the sections of the California Health and Safety Code and 

the California Government Code listed herein.  Petitioner contends that Respondents have 

not complied with these legal requirements, and that Respondents have taken actions that 

are arbitrary, capricious, without evidentiary support and/or in violation of their legal 
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duties.  Respondents contend that they have complied with these requirements and have not 

taken actions that are arbitrary, capricious, without evidentiary support and/or in violation 

of their legal duties. 

167. To remedy these violations of law, Petitioner requests a declaration of the 

duties of Respondents under the legal authorities listed above. 

FOURTH CAUSE OF ACTION   

(Injunctive Relief) 
 

168. Petitioner hereby realleges and incorporates paragraphs 1-167, inclusive. 

169. With respect to the violations of law alleged herein, Petitioner is entitled to 

the relief demanded, which includes vacating and setting aside Respondents’ approval of 

the Amended Regulation.   

170. Other than the relief sought herein, Petitioner does not have a plain, speedy, 

or adequate remedy at law, and will suffer irreparable injury unless this Court grants the 

requested writ of mandate and injunctive relief.  As alleged herein, WSPA has a special 

interest in the safety of personnel responsible for working closely with tankers at berth.  

The safety and well-being of port and terminal workers would be placed at risk, without a 

decision in WSPA’s favor in this action.  WSPA seeks to ensure that Respondents take into 

account the evidence in the rulemaking record of the real-world risks, impacts and costs of 

the Amended Regulation, and that the public and Respondents’ decision-makers have all 

environmental information required under CEQA and other necessary information.  On 

information and belief, Respondents, on the other hand, will not suffer any harm. 

171. Petitioner is therefore entitled to a permanent injunction pursuant to Sections 

525-526 of the Code of Civil Procedure commanding Respondents to cease violating the 

legal requirements as alleged herein, to set aside and cease implementation and 

enforcement of the Amended Regulation, and to follow all required legal processes with 

respect to further action on the Amended Regulation, if any. 
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PRAYER FOR RELIEF 

WHEREFORE, Petitioner prays for judgment as set forth below: 

A. For alternative and peremptory writs of mandate issued under seal of this

Court and directing Respondents to vacate and set aside their approval of the

Amended Regulation;

B. For alternative and peremptory writs of mandate issued under seal of this

Court and directing Respondents to comply with CEQA, the CEQA

Guidelines, and to take any other action required by law;

C. For a declaration and judgment that Respondents’ adoption of the Amended

Regulation is void, invalid, and of no legal effect;

D. For a declaration of Respondents’ duties under CEQA, the CEQA

Guidelines and CEQA implementing regulations, the sections of the

California Health and Safety Code and the California Government Code

alleged herein;

E. For an injunction restraining Respondents and their agents, employees,

officers, and representatives from taking any action to implement or enforce

the Amended Regulation;

F. For an award to Petitioner of its costs herein; and

G. For attorneys’ fees as authorized by Code of Civil Procedure § 1021.5 and

other provisions of law; and

H. For such other legal and equitable relief as this Court deems appropriate and

just.

Dated: September 25, 2020. 

PILLSBURY WINTHROP SHAW PITTMAN LLP 
MICHAEL S. MCDONOUGH 

By 
Michael S. McDonough 
Attorneys for Petitioner and Plaintiff, 
WESTERN STATES PETROLEUM 
ASSOCIATION 
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VERIFICATION 
 

I, Catherine Reheis-Boyd, declare: 

I am the President of Petitioner and Plaintiff Western States Petroleum Association 

(“WSPA”), and I am authorized to execute this verification on WSPA’s behalf.  I have read 

the foregoing VERIFIED PETITION FOR WRIT OF MANDATE AND COMPLAINT 

FOR DECLARATORY AND INJUNCTIVE RELIEF (CEQA CLAIM) (“Petition”) and I 

am familiar with its contents.  The facts generally alleged in the Petition not otherwise 

supported by exhibits or other documents are true to the best of my personal knowledge, 

except as to matters alleged therein on information or belief, and as to those matters, I 

believe them to be true.   

I declare under penalty of perjury that the foregoing is true and correct.   

Executed this 25th day of September 2020, at Sacramento, California. 

 

 
 
 

 
Catherine Reheis-Boyd 

       Western States Petroleum Association 
 



 

 

 

 

 

 

 

 

 

 

 

 

 

EXHIBIT A 



 

 
 
February 15, 2019 
 
Cynthia Marvin 
California Air Resources Board 
Delivered via email to Cynthia.marvin@arb.ca.gov 
 
Re:   Alternative Proposal for Amendments to At-Berth Regulations  
 
Dear Ms. Marvin: 
 
Thank you and all of the ARB staff for giving us the opportunity to develop an Alternative Proposal for 
moving forward with Amendments to the At-Berth Regulations for Oceangoing Vessels.  We are pleased 
to present this Alternative Proposal to you today. 
 
As you and your team are well aware the existing regulations on vessels at-berth within the container, 
cruise, and refrigerated sectors of the maritime industry have resulted in significant levels of emissions 
reductions well in excess of predictions, created a tremendous and globally unprecedented level of 
private and public investment in vessel fleets and on-shore cold-ironing infrastructure, and the rule is 
still being phased-in, with even stricter compliance on the horizon starting in 2020.    
 
The Alternative Proposal builds on this strong foundation to increase compliance and expand the 
current rule into currently unregulated sectors.  It consists of provisions meant for immediate action to 
address compliance issues for currently regulated fleets and outlines the next steps necessary to 
evaluate the basis upon which additional investments may or may not be justified in addressing the 
emissions of vessels while at berth.  
 
The Alternative Proposal is a true compromise document that took two months of negotiation amongst 
all the parties to craft.  It represents a result that is as close to consensus as possible about the best way 
to boost and improve compliance within the existing regulations and set a true foundation for a 
discussion on how, if, and when to further reduce emissions from vessels at-berth in the near future.  As 
a true compromise document, none of our signatory organizations or their memberships agree with 
every aspect of the Proposal, but all of the signatory organizations commit their resources and attention 
to working with CARB to improve the current regulation for existing regulated fleets and facilitate the 
process for evaluating future rule expansions consistent with the principles described here. 
 
We very truly look forward to immediately improving the current rule and working to achieve the most 
cost-effective and successful future emissions reductions from the waterfront as possible. 
 
Sincerely, 
California Association of Port Authorities   Cruise Lines International Association    
Pacific Merchant Shipping Association    Western States Petroleum Association    
World Shipping Council  
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2019 At-Berth Regulation - Alternative Proposal 
 
Executive Summary 
 
All signatory parties to this Alternative Proposal share the California Air Resources Board (CARB) goal of 
reducing health impacts related to waterborne-related goods movement emissions impacting local 
residents.  We would like to thank CARB staff for the opportunity to develop the following Alternative 
Proposal as we are moving forward with Amendments to the At-Berth Regulations for Oceangoing 
Vessels and are pleased to present the following. 
 
Existing at-berth regulations have resulted in significant emissions reductions well in excess of original 
agency projections.  This success has resulted from the collaboration of many key public and private 
stakeholders, and has included an unprecedented level of worldwide investment in vessel fleets and 
shore-side power infrastructure. This Alternative Proposal establishes additional compliance procedures 
for the current Shore Power Rule as the last emission reduction target is reached in 2020, while offering a 
path forward toward potential increased emission reductions from existing and new vessel classes in the 
years to follow.     
 

Highlights 
• Requires that every shorepower-equipped vessel plug-in while at a berth which is able to provide 

shoreside power to that vessel; 
• Is consistent with the emissions reductions goals set by CARB staff proposal; 
• Improves and streamlines compliance methodologies for currently regulated fleet; 
• Expands regulatory framework to include reporting requirements and evaluation benchmarks for 

currently unregulated vessels; 
• Creates new compliance and reporting requirements for ports and marine terminal operators; 
• Establishes a feasibility and cost-effectiveness framework for evaluating potential new shore 

power requirements and infrastructure needs; 
• Reinvests non-compliance fees in new Port infrastructure or waterfront emissions reductions; and 
• Establishes prioritization dialogue for investment of private and state Incentives dollars. 

 
This Alternative Proposal builds on California’s strong regulatory foundation for reducing vessel emissions 
while at berth. It outlines a program that will increase compliance and bring currently unregulated vessels 
into the regulatory framework.  
 
All of the signatory parties commit to continuing this dialogue and to serious consideration of 
amendments to create and perfect an achievable rule and set of standards that meet the needs of 
industry, the state, and local public health interests.  
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Background – Current Regulatory Benefits and Industry Achievements 
 
CARB currently administers the world’s most comprehensive At Berth ocean-going vessel 
regulation.  At the time of its adoption this rule was predicted to result in tremendous, unprecedented air 
quality benefits and also billions of dollars of new investments in vessel and port electrical infrastructure.  
Under the current At-Berth regulation, CARB staff estimated (in the original 2007 ISOR) that:  
 

• “… the proposed regulation would reduce hoteling diesel PM and NOx emissions from container 
ships, passenger ships, and refrigerated cargo ships by 50 percent and 75 percent relative to 
levels expected to be emitted in 2014 and 2020, respectively.”  (pg.  14) 
 

• “…approximately 1,100 tons of diesel PM and 61,700 tons of NOx will be removed from 
California’s air between 2006 and 2020 due to the implementation.”  (pg. 15) 

 
• “For the container-ship category, the regulatory period is 2009-2030 to account for ship turnover.  

Total emissions reductions to 2030 are 2,600 tons of diesel PM and 140,000 tons of NOx.”  (pg. 
16, Table 4) 
 

• “In addition, hoteling CO2 emissions are expected to be reduced by 122,000 to 242,000 metric 
tons in 2020.”  (pg. 14) 

 
• “… total statewide costs for affected businesses and port authorities to comply with the proposed 

regulation to be approximately $1.8 billion, in 2006 dollars.”  (pg. 21) 
 

• “Annually, the costs are expected to vary from $30 million to $137 million.  … the high end of the 
range represents a year when capital expenditures are being made for shoreside infrastructure 
and for retrofitting a considerable number of ships to meet the 2020 milestone.” (pg. 21) 
 

• “The total costs to a typical ship company complying with the proposed regulation, including 
capital and ongoing costs are estimated to be about $34 million. This cost would be distributed 
over the years 2009 to 2020 for passenger ship companies and reefer ship companies and to 
2030 for container ship companies.”  (pg. 21) 
 

• “Similarly, the total costs to a typical terminal operator complying with the proposed regulation, 
including capital and ongoing costs, are estimated to be about $11 million.  … With 31 terminals 
and 35 vessel fleets affected by the proposed regulation, the costs to a typical business would be 
$26 million.” (pp. 21-22) 
 

• “The costs to be expended by the port authorities to add shore-power equipment to their facilities 
ranges from $4 million to $86 million. … Staff assumes that the landlord ports will work with their 
tenants, the terminal lessees, to provide the shoreside infrastructure necessary to meet the 
requirements of the proposed regulation.  Furthermore, staff assumes that the landlord ports will 
eventually recover their capital costs through modifications to terminal leases, while the non-
landlord ports will recover their capital costs through fees collected from the carriers.”  (pp. 22-23) 

 
The results of the current rule and the resulting estimated $1.8 billion investment by the regulated 
components of the maritime industry have been impressive – with total Diesel PM projected by CARB staff 
to be reduced by 96% since 2006 in 2021.  (see below charts based on CARB data, Attachment A) 
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Alternative Proposal Overview 
 
The Alternative Proposal establishes a path forward to increase compliance and continue to ensure further 
emission reductions from vessels while at-berth in California ports.  The Proposal includes measures to 
ensure compliance and emissions reductions consistent with current CARB emissions goals, expand 
investments in port infrastructure, and increase vessel compliance.   
 
CARB currently regulates Container, Passenger and Refrigerated vessel fleets and the ports they visit.  
CARB has also determined currently unregulated vessel fleets include Ro-Ro, Auto Carrier, Liquid Bulk and 
Tanker vessels and the ports they visit.    
 
Improves the Currently Regulated Vessel Program 
 
The following outcomes will be assured through a series of amendments to the existing rule:  
 

• Improves and streamlines compliance methodologies for the currently regulated fleet in 2020. 
• Creates new compliance and reporting requirements for ports and marine terminal operators. 
• Requires that when a terminal is able to provide shorepower to a shore power-equipped vessel that 

the vessel must plug-in while at berth, subject to exceptions or exemptions.  
• Reinvests non-compliance fees in new Port infrastructure or waterfront emissions reductions. 
• Prioritizes cost-effective investment of private and CARB Incentives dollars. 
• Establishes a consensus regulatory framework for the evaluation of future rule expansions. 

 
With respect to currently Regulated Vessel Fleets and Ports, the Alternative Proposal would update and 
improve current vessel compliance mechanisms applicable immediately to the 2020 fleet requirements, 
establish new and expanded marine terminal and port compliance requirements, and create a framework 
for new investment in at-berth infrastructure.  
 
With respect to currently Unregulated Vessel Fleets, these fleets would be included in the amendments as 
well.  The Alternative Proposal would establish reporting compliance methodologies and evaluation 
benchmarks consistent with the current staff proposal for Bulk vessels for all vessel types and meet all of 
CARB’s SIP requirements, the Climate Change Scoping Plan, and the AB 617 Blueprint. 
 
Builds a Framework to Include Future Vessel Types and Fleets 
 
During the November 2018 work sessions held with the Industry Coalition and its members, CARB indicated 
that to be viable, an Alternative Proposal should at least meet and achieve the following principles: 
 

• Emissions reduction goals of the current CARB staff proposal must be met 
• All parties to a successful at-berth connection must have substantive roles to play in the new 

regulatory framework for the currently Regulated Vessel Fleets:  vessels, marine terminal 
operators, ports, and equipment providers. 

• If a “check-list” approach is applied to currently Regulated Vessel Fleets, non-compliance must 
have consequences. 

• Vessel Fleet rules should not include complicated credit or trading schemes.  
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Alternative Proposal – Substantive 2020 Effective Amendments  
All provisions Effective Immediately upon Adoption at December 2019 CARB Board Meeting 
 
FOR CURRENTLY REGULATED VESSEL FLEETS AND ASSOCIATED TERMINALS and PORTS: 
 

• CONNECTING EQUIPPED VESSELS – When a Shorepower-Equipped Berth is available and 
able to safely Connect a Shorepower-Equipped Vessel, the connection must be made.  
  No time-based rules (including 3&5-hour rule).  Commissioning is presumed to be a  
 Connection.  Use updated definitions for vessel connected, plugged, and able to work. 
 

• PORTS and MARINE TERMINALS ARE REQUIRED TO PLAN & REPORT – all Ports and 
Marine Terminal Operators must comply with recordkeeping, reporting rules and submit Terminal 
Plans with subsequent updates beginning in 2021 for currently regulated fleets.  Updates must 
include description and timeline of all infrastructure installations planned at specific-berths. 

 
Accelerated Transition to New Requirements & Improve Compliance Over Current Rule   
 

• Enforce Vessel Fleet Compliance against Vessel Compliance Checklist (to be developed) 
Vessel Fleet Compliance would be determined on an Annual Fleet-Average Basis by Port 

2020 – 80% compliance w/ checklist 
2031*– 85% compliance w/ checklist      *(dependent on feasibility and rulemaking) 

Vessel Fleet Compliance reporting would occur on an Annual Basis 
 Update and improve current reporting requirements and avoid usage of old technology 
 or applications (i.e. approve uses of automated technologies). 
 

• Enforce Marine Terminal compliance against Terminal Compliance Checklist (to be developed) 
Marine Terminal Compliance would be determined on an Annual Berth-Average Basis 

2022 – 80% compliance w/ checklist 
2031* – 90% compliance w/ checklist    *(dependent on feasibility and rulemaking) 

Marine Terminal Compliance reporting would occur on an Annual Basis 
Marine Terminal 30-day Reports for non-connection, equipment, & electrical issues 
 

• At-Berth Infrastructure Incentive Funding Applications by Ports remain eligible for GGRF/VW 
Incentives independent of Vessel or Terminal Checklist compliance status 
 

• Conform and maintain existing exemptions and exceptions plus add new and clarifying 
exceptions for Vessel and Marine Terminal safety and force majeure situations 
 

• Maintain existing regulatory thresholds for minimum number of calls for Regulated Fleets on a 
port by port basis (including treating LA/LB as one port for Fleet thresholds) 

 
FOR ALL CURRENTLY UNREGULATED VESSEL FLEETS AND ASSOCIATED MARINE TERMINALS 
and PORTS: 
 

• BULK CARGO, RO-RO & TANKER VESSEL FLEETS ARE REQUIRED TO REPORT – all 
vessels must report General Visit Information Annually beginning in 2021 
 

• PORTS and MARINE TERMINALS ARE REQUIRED TO PLAN & REPORT – all Ports and 
Marine Terminal Operators serving currently unregulated fleets must comply with recordkeeping, 
reporting rules and submit Terminal Plans with subsequent updates beginning in 2024 

 
FOR OPERATORS OF ALTERNATIVE EMISSIONS CONTROL STRATEGIES: 
 

• Certification must demonstrate cost-effectiveness and Emissions Control greater than Vessel 
Fleet Average Basis standard 
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Alternative Proposal - Procedural Provisions to Guide Consideration of Post-2020 Amendments 
Guidelines for Process to Run Concurrently with and Subsequent to Adoption of 2020 Rule Amendments 
 
 
APPLICABLE TO ALL AT BERTH RULE EXPANSION AMENDMENTS FOR THE CURRENTLY 
REGULATED FLEET AND CURRENTLY UNREGULATED FLEET 
 
• Conduct a feasibility study to identify cost effective emission control programs for all vessel 

categories based on reasonable implementation deadlines, safety concerns, and technological 
feasibility. This feasibility study should be conducted in cooperation with all industry stakeholders, be 
based on data which is made publicly available during study development, and include a detailed 
evaluation of all of the following:  
 

(i) the status and timing of rule implementation in light of port/terminal infrastructure 
planning and any future infrastructure development potentially necessary to provide at-
berth emissions controls, with future infrastructure designation to include rigorous cost 
estimates of any necessary electrical infrastructure modifications or alternatives,  

(ii) the existing shore-side electrical infrastructure, including electrical sub-station and off-
terminal electric utility infrastructure, and present availability of alternatives,  

(iii) the feasibility of alternative at-berth emission control technologies to capture emissions 
from ships that cannot plug in to shore power, including vessel types that can’t use the 
alternatives in each vessel category and for different engine sizes, and including currently 
unregulated vessel fleets,  

(iv) the number and types of alternative control technologies that would be needed at each 
California port,  

(v) navigation, safety and harbor logistical considerations, especially for barge systems,   
(vi) cost effectiveness of various rule expansion scenarios and alternative programs based 

on a detailed estimate of the additional emission reductions to be gained with possible 
expansion of the rule, including an assessment of additional costs on a cost per ton of 
emissions reduced basis under all possible additional infrastructure scenarios, 

(vii) determine how the marginal cost of various potential port emission control programs 
compare to other potential efforts to reduce emissions from other sources at ports which 
could be more cost-effective investments for control programs. 

(viii) opportunity costs as at-berth regulations impose substantial infrastructure obligations on 
the industry, funds may need to be diverted from other important air quality programs, 
including zero- and/or near-zero emissions vehicles and equipment, to ensure 
compliance as soon as possible.  

 
• Evaluate emission control programs for all key source categories that operate in and around ports in 

order to prioritize incentive funding from GGRF/VW and other sources of incentive funds and 
maximize total emission reduction per dollar, with the most long-term residual emissions benefits, and 
facilitating highest cost-effectiveness.   For programs that operate throughout California, evaluate 
ports within regional context (versus other regional potential sources of prioritized health risk or 
criteria pollutant evaluation) instead of by comparing ports against each other.   

 
SUBSEQUENT ACTION FOR CURRENTLY REGULATED VESSEL FLEETS, MARINE TERMINALS, 
and PORTS: 
 
For Implementation After Current Rulemaking (2021 and beyond): 
 
• Establish regular feasibility “check-in” steps as part of the rule, 2022, 2025, 2028, 2031, to assess 

whether the proposed implementation deadlines remain viable or can be accelerated through 
additional amendments to the rule. 
 

• Any acceleration would require providing vessels with at least 18 months’ notice in advance of a 
future rule effective date. 
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CONCURRENT AND SUBSEQUENT ACTIONS FOR CURRENTLY UNREGULATED VESSEL 
FLEETS, MARINE TERMINALS, and PORTS: 
 
During Rulemaking (2019-2020): 
  
• Immediately disclose the Bulk Vessel cost-effectiveness calculations which led to their exclusion 

from emissions reductions. 
 

• Compare Bulk Vessel cost-effectiveness with other vessel cost-effectiveness calculations for 
Tankers and Ro-Ro’s. 
 

• Contrast DPM reductions from the Ro-Ro and Tanker fleets with other sources of emissions at and 
near Ports and Terminals. 
 

• Conduct actual emissions profiles for all bulk, ro-ro, and tanker terminals, individually by actual 
operating Port facilities, not “Port Complex” entities. 
 

• Evaluate all bulk, ro-ro, and tanker terminals, individually for shore-based alternative emissions 
controls, and water-based alternative emissions controls. 

 
After Rulemaking (2021 and beyond): 
 
• Establish program staff calendar and deliverable to the Board for future discussion of whether or not 

these vessel fleets are good subjects for statewide rulemaking or if their emissions are best off-set 
through incentives, MOUs, or alternative emission reduction strategies.  Discussion required in 
context of SIP, AB 617, and Scoping Plans. 
 

• Establish 2025, 2028 and 2031 as target dates for full reviews of Bulk, Ro-Ro, and Tanker Reporting 
Data and Terminal infrastructure plans and application of new evaluation of Cost-Effectiveness Data 
and Emissions.    

 
PRIORITIZATION OF AWARDING PORT (AT BERTH OR ALTERNATIVE) INCENTIVES AND USE OF 
NON-COMPLIANCE FEES: 
 
During Current Rulemaking and After Rulemaking (2019 and beyond) 
 
• Prioritize Port projects and emissions reductions alternatives for receipt of GHG Reduction Fund and 

VW Settlement Fund proceeds 
 

• Take a multi-pronged approach towards incentives for new At-Berth or alternative emissions 
reductions programs at Ports which is reflective of need for multiple strategies and approaches, and 
which acknowledges need for demonstrations to help establish cost-effectiveness and feasibility 
goals 
 

• Utilize non-compliance fee revenues to build pooled funding which can be reinvested into 
shorepower infrastructure or other port-related air quality programs in accordance with prioritization 
based on cost-effectiveness 
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Attachment A 
 

Data References 
 

2007 ISOR, pg. 6-7: 

 

 

 

 

 

 

 

 

 

 

 

2007 ISOR, Appendix B, pg. B-19: 
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2007 ISOR, pg. 15: 
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CARB, “"CARB Draft At Berth Emissions Estimates (from Aux Engines and Boilers) under Existing 
Regulation and Draft Regulatory Concept (11/8/2018)" (“2018 Emissions Estimates”) 

2018 Emissions Estimates, DPM Inventory A:1-AE:23 
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Attachment B 

 
Policy & Procedural Context for Alternative Proposal 

 
 
In addition to the existing Regulations, CARB is operating under or has adopted multiple policy positions 
with respect to the consideration of updates to the scope, breadth, and applicability of the At-Berth 
Rules. These include all of the following:   
 
Executive Order B-32-15, Sustainable Freight Action Plan, Action G-3 (pg. C-
53)(adopted 2016): 
 
3. At-Berth Regulation Amendments  
Overview: The goal of this proposed measure is to further reduce emissions from ships. ARB staff would develop 
and propose amendments to the current At-Berth Regulation and look for additional reductions from additional 
vessel fleets or types.  
… 
Proposed Actions:  ARB would evaluate how the current At-Berth Regulation can be amended to achieve further 
emissions reductions by including smaller fleets and/or additional vessel types (including roll-on/roll-off vehicle 
carriers, bulk cargo carriers, and tankers). In addition, there are two companies with portable emissions capture 
and control systems that have successfully demonstrated performance and may now be used for compliance with 
the current Regulation on certain container vessels. If one or both systems prove to be feasible and cost-effective 
on additional vessel types, the technology could help support an ARB staff proposal to expand the scope of the 
Regulation to include additional vessel types and/or smaller fleets. ARB staff anticipate bringing this measure to 
the Board in 2017.  
 
Estimated Cost: ARB will estimate costs from this action during the measure development process for the 
Proposed 2016 State Strategy for the State Implementation Plan. See http://www.arb.ca.gov/planning/sip/sip.htm.  
 
Benefits: This action is anticipated to provide criteria pollutant and greenhouse gas emissions reduction benefits. 
ARB will quantify emissions reductions from this action during the measure development process for the Mobile 
Source Strategy and Proposed 2016 State Strategy for the State Implementation Plan. See 
http://www.arb.ca.gov/planning/sip/2016sip/2016mobsrc.htm  and http://www.arb.ca.gov/planning/sip/sip.htm.  
 
2016 State Implementation Plan (Resolution 17-7, Attachment A, “Proposed New SIP 
Measures and Schedule”), Mobile Source Strategy (pg. 84), (adopted 2017) 
 
Measure Title: At-Berth Regulation Amendments  
Measure Overview: The goal of this measure concept is to further reduce emissions from ships at berth and to 
advance the commercialization of near-zero and zero emission technologies. ARB staff would develop and propose 
amendments to the current At-Berth Regulation to include other vessel fleets and types.  
… 
Description of Measure and Commitment: In December 2007, ARB approved the Airborne Toxic Control Measure 
for Auxiliary Diesel Engines Operated on Ocean-Going Vessels At-Berth in a California Port Regulation (Regulation). 
The Regulation was designed to reduce emissions from diesel auxiliary engines on container ships, passenger ships, 
and refrigerated cargo ships while at berth at California’s major seaports. The Regulation is also limited to fleets of 
25 or more vessels (five or more for passenger ships). 
 
ARB would investigate whether the Regulation can be amended to include smaller fleets and/or additional vessel 
types (including roll-on/roll-off vehicle carriers, bulk cargo carriers, and tankers). In addition, there are two 
companies working on portable systems. One company has successfully demonstrated that its system can provide 
durable performance and may now be used for compliance with the Regulation on specified vessel types. If one or 
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both systems become commercially available and are cost-effective, the technology could help support an ARB 
staff proposal to expand the scope of the Regulation to include additional vessel types and/or smaller fleets. ARB 
staff needs to investigate the feasibility and cost-effectiveness of expanding shore-power or alternative At-Berth 
technologies to additional vessel fleets and types not currently covered by the existing Regulation. 
 
Climate Change Scoping Plan Update (pp. 73-74, 78-80, Appendix H) (adopted 2017) 
Transportation Sustainability  
California’s population is projected to grow to 50 million people by 2050. How and where the State grows will have 
important implications for all sectors of the economy, especially the transportation sector. … 
Transportation also enables the movement of freight such as food, building materials, and other consumable 
products, as well as waste and recyclables. The California freight system includes myriad equipment and facilities, 
and is the most extensive, complex, and interconnected system in the country, with approximately 1.5 billion tons 
of freight valued at $2.8 trillion shipped in 2015 to, through, and within California. Freight dependent industries 
accounted for over $740 billion of California’s GDP and over 5 million California jobs in 2014. 
… 
Efforts to Reduce Greenhouse Gases  
The measures below include some required and new potential measures to help achieve the State’s 2030 target 
and to support the high-level objectives for the transportation sector. Some measures may be designed to directly 
address GHG reductions, while others may result in GHG reductions as a co-benefit. … 
Ongoing and Proposed Measures – Sustainable Freight  
• Implement the California Sustainable Freight Action Plan:  
• 25 percent improvement of freight system efficiency by 2030.  
• Deployment of over 100,000 freight vehicles and equipment capable of zero emission operation, and maximize 
near-zero emission freight vehicles and equipment powered by renewable energy by 2030. 
… 
[Table H3-2. Vehicle Technology and Fuel Description] 
2016 Mobile Source Strategy  
The Mobile Source Strategy identifies actions to be undertaken to simultaneously meet air quality standards, 
achieve GHG emission reduction targets, decrease toxics health risk, and reduce petroleum consumption from 
transportation emissions by 2031. More information on the Mobile Source Strategy can be found at: 
https://www.arb.ca.gov/planning/sip/2016sip/2016mobsrc.htm   
 
The California Sustainable Freight Action Plan  
The California Sustainable Freight Action Plan (Action Plan) is a multi-State agency effort to improve freight system 
efficiency by 25 percent by 2030, and to deploy over 100,000 freight vehicles and equipment capable of zero 
emission operation, and maximize near-zero emission freight vehicles and equipment powered by renewable 
energy by 2030.  
The Action Plan Includes recommendations on: • A long-term 2050 Vision and Guiding Principles for California’s 
future freight transport system. • Targets for 2030 to guide the State toward meeting the Vision. • Opportunities 
to leverage State freight transport system investments. • Actions to initiate over the next five years to make 
progress towards the Targets and the Vision. • Pilot projects to achieve on-the-ground progress in the near-term. • 
Additional concepts for further exploration and development, if viable. More information on can be found at: 
http://www.dot.ca.gov/casustainablefreight/ 
 
AB 617 Community Air Protection Blueprint, Appendix D (pp. D-3-4,  D-6, D-8-10)  
(adopted 2018) 
II. STATEWIDE EMISSION REDUCTION STRATEGIES  
Identifying specific strategies for reducing criteria air pollutants and toxic air contaminants in communities with 
high cumulative exposure burdens is critical for implementing strong statewide actions to ensure new emissions 
reductions. The strategies outlined in this section reflect actions that CARB and air districts are already taking to 
deliver new reductions in communities. This includes new strategies from existing air quality and climate plans, 
early action incentive funding appropriated by the Legislature, and additional community-focused actions (e.g., 
new regulatory measures, targeted enforcement activities, other new tools and resources).  
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FOUNDATIONAL STRATEGIES IN CARB AIR QUALITY AND CLIMATE PLANS  
CARB’s Governing Board has adopted several comprehensive air quality and climate plans in recent years, including 
the State Strategy for the State Implementation Plan, the California Sustainable Freight Action Plan, California’s 
2017 Climate Change Scoping Plan, and the Short-Lived Climate Pollutants Reduction Strategy. Each of these plans 
includes a suite of emissions reduction strategies that will address many of the sources that are concentrated 
within heavily impacted communities like cars, trucks, freight sources, and other equipment. Together they 
provide a foundation for additional emissions reductions needed to deliver healthful air in communities with high 
cumulative exposure burdens.  
 
Table D-1, Table D-2, and Table D-3 provide lists of new CARB strategies associated with these plans. CARB staff 
have already begun developing regulations, policies, and incentive programs to implement these strategies. This is 
an ongoing process that will begin achieving emissions reductions in the near-term and providing benefits that 
support community-level actions, with a focus on zero emission technologies where the technologies are now 
feasible. New regulations cover the following range of sources:  
• For communities heavily impacted by freight sources –  
o Expanded standards for clean operation for ships while they are in port.  
… 
[Table D-1 “State Strategy for the State Implementation Plan Measures and Schedule (Approved 2017)”] 
At-Berth Regulation Amendments 
… 
[Table D-2 Summary of California’s 2017 Climate Change Scoping Plan Update Measures (Approved 2017)] 
Mobile Source Strategy (Cleaner Technology and Fuels [CTF] Scenario)* … 
California Sustainable Freight Action Plan* … 
*These measures and policies are referred to as “known commitments.” 
 
Addendum to the adoption of Resolution 17-7 
Furthermore, in addition to the existing Regulations and multiple policy positions regarding potential 
At-Berth Rule amendments, there was additional procedural, non-policy direction given to the staff by 
the Board in an Addendum to the adoption of Resolution 17-7, which was the motion to approve the 
state SIP in March 2017.   
 
This additional direction in the Addendum was that “within 18 months of this date, ARB staff shall 
develop At-Berth regulation amendments that achieve up to 100% compliance by 2030 for LA Ports and 
Ports that are in or adjacent to areas in the top 10% of those defined as most impacted by CES.” 
 
This is not an adoption of a policy or amendment of a plan, including the SIP, but just a direction to staff 
to develop and work on the preparation of a proposal for the Board for future consideration.  The 
Alternative Proposal is consistent with this direction and seeks to work with staff to place a set of 
amendments before the Board which will be an increase in compliance beyond 80%. 
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Thomas A. Umenhofer 
Vice President 

 
May 30, 2019      
 
Ms. Bonnie Soriano    sent via e-mail to: Bonnie.Soriano@arb.ca.gov  
Chief, Freight Activity Branch 
California Air Resources Board 
1001 I Street 
Sacramento, California 95812 
 
Re: WSPA Input to CARB At Berth Cost Analysis for SRIA 
   
Dear Bonnie, 
 
Western States Petroleum Association (WSPA) appreciates this opportunity to provide 
preliminary feedback on the California Air Resources Board (CARB) Control Measure for 
Ocean-Going Vessels At Berth Cost Analysis Inputs and Assumptions for Standardized 
Regulatory Impact Assessment (CARB At Berth Cost Analysis), dated May 10, 2019.  WSPA is 
providing these comments as part of a continuing effort to provide feedback on the At-Berth At 
Anchor pre-regulatory process.  WSPA is a non-profit trade association representing companies 
that explore for, produce, refine, transport and market petroleum, petroleum products, natural 
gas and other energy supplies in California and four other western states.   
 
Given the short time to review and provide feedback, the focus of our comments will be on 
Table III (Land-Based Capture and Control Systems – Cost Inputs), and Table IV (Tanker 
Terminal Infrastructure Feasibility, Engineering and Permitting Costs) 
.   
Table III. Land-Based Capture and Control Systems – Cost Inputs 
 
In this table, CARB cites total tanker terminal capital costs for the emission control system 
($4,999,500), piping infrastructure ($4,500,000), and crane/loading arm ($7,000,000) of 
$16,499,5000 per berth.   WSPA believes that this capital cost estimate missed several key 
elements as described in the Tables 1 and 2 for southern California port-based termals and 
northern California marine terminals, respectively.  Note the that costs presented in these tables 
are capital costs only.  There are clearly going to be significant operating costs that need to be 
considered in the cost analysis for rulemaking. 
 
The data provided in these tables were based on: (1) information provided by emission control 
system (EMS) vendors1 and (2) engineering estimates from marine terminal operator 
information, compiled, de-identified, and aggregated by a third-party2 on behalf of WSPA.  
Consistent with CARB’s cost estimate basis, this information was compiled as confidential data 
obtained from industry sources that have requested non-attribution.  
 

                                                           
1 Pursuant to discussions with vendors during the CARB At Berth Working Session of April 16, 2019 at CARB 
Sacramento offices 
2 Data was complied, de-identified, and aggregated by Stantec. 



Ms. Bonnie Soriano   
March 30, 2019 
Page 2 
 

 

 

Western States Petroleum Association          1415 L Street, Suite 900, Sacramento, CA 95814          805.701.9142          wspa.org 

Table 1 – Estimated “Per Berth” Capital Costs for Port-based Terminals (Southern California)3 

 

Berth Data Input Value  Basis 

Emission Control System $5,000,000 Based on vendor (Tri-Mer) cost estimate. 

EMS Infrastructure (connections, 
electrical, foundation, etc.) 

$7,000,000 Based on vendor (Tri-Mer) cost estimate (1.4 times cost of 
EMS). 

EMS Support Structure $0 - 10,000,000 Based on engineering estimates. In some cases, marine 
(versus land-based) structure will be required.  

 Piping Infrastructure $4,500,000 Based on engineering estimates; same as CARB cost 
estimate. 

 Crane $7,000,000 Based on vendor cost estimate; same as CARB cost estimate. 

Crane Support Structure $10,000,000 Based on engineering estimates from similar projects. 
Required for all installations 

 TOTAL COST (per berth) $33,500,000 - $43,500,000  

 
Table 2 – Estimated “Per Berth” Capital Costs for Marine Terminals (Northern California)4 

 

Berth Data Input Value  Basis 

Emission Control System $5,000,000 Based on vendor (Tri-Mer) cost estimate. 

EMS Infrastructure (connections, 
electrical, foundation, etc.) 

$7,000,000 Based on vendor (Tri-Mer) cost estimate (1.4 times cost of 
EMS). 

EMS Support Structure $10,000,000 -
20,000,000 

Based on engineering estimates. 

Port Side and Starboard Side 
Piping Infrastructure 

$9,000,000 Based on engineering estimates (port and starboard 
infrastructure); same as CARB cost estimate. 

 Port Side Crane $7,000,000 Based on vendor cost estimate; same as CARB cost estimate. 

Port Side Crane Support 
Structure 

$10,000,000 Based on engineering estimates from similar projects. 
Required for all installations 

 Starboard Side Crane $7,000,000 Based on vendor cost estimate; same as CARB cost estimate. 

Starboard Side Crane Support 
Structure 

$10,000,000 Based on engineering estimates from similar projects. 
Required for all installations 

 TOTAL COST (per berth) $65,000,000 - $75,000,000  

                                                           
3 Assumes Emission Control Systems may or may not be located on-shore due to potential space limitations at 
certain port locations. 
4 Assumes all Emission Control Systems will be located on offshore structures which is anticipated for most if not 
all northern California marine terminals. 
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Key additional costs not addressed by the CARB cost estimate include: (1) the cost for over-
water crane support structures which will be necessary for all marine terminals, (2) over-water 
EMS support structures which will be necessary for many marine terminals, and (3) the need for 
port and starboard side cranes for northern California marine terminals.  These costs are 
reflected in Table 1 and 2.  Further, the CARB cost estimate for the EMS infrastructure appears 
to not have been included in Table III of the CARB At Berth Cost Analysis.  These costs have 
been included in Tables 1 and 2, pursuant to information provided by the EMS vendor.  
 
Table IV. Tanker Terminal Infrastructure Feasibility, Engineering and Permitting Costs  
 
CARB has estimated average feasibility cost at $500,000 per berth.  This value was based on a 
range of $500,000-$1,000,000 per terminal.  Assuming 1.5 berths per terminal and a mid-range 
cost, the CARB At Berth Cost Analysis assumes an average cost of $500,000 per berth.    
 
While this per berth cost estimate may be plausible for simple facility configuration, feasibility 
studies are greatly influenced, in general, by the size of the capital investment and complexity of 
the infrastructure required for the project.  With this consideration in mind, WSPA believes that 
the average feasibility study cost in Table IV of the CARB At Berth Cost Analysis may be 
underestimated for several marine terminals, especially in northern California.  
 
Regarding the estimated average Engineering and Permitting Costs of $1,000,000 per berth, 
the rationale of “double the feasibility study costs” lacks any engineering support. It is not stated 
what engineering and permitting elements are included in this cost estimate such as work 
related to design and construction of all the systems needed for each terminal/berth (i.e. 
MOTEMS, cranes, electrical etc.).  Further, it is not clear if these costs are marine terminal 
operator cost or vendor costs. Certainly, labor costs do not appear to be included in the CARB 
At Berth Cost Analysis estimates.  WSPA suggests that CARB revisit the engineering and 
permitting costs (including consistency with the CARB “Control Measure for Ocean-Going 
Vessels Operating At Berth” spreadsheet)5 relative to the size and complexity of projects.  
 
WSPA appreciates this opportunity to comment on this important aspect of the At Berth 
Regulations.  If you have any questions regarding this submittal, please contact me at (805) 
701-9142 or via email at tom@wspa.org. 
 
Sincerely,  
 

 
 
Cc:  Catherine Reheis-Boyd – WSPA 

Angela Csondes – CARB  

                                                           
5 https://www.arb.ca.gov/ports/shorepower/shorepower.htm 
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Thomas A. Umenhofer 
Vice President 

 
June 14, 2019       
 
Ms. Bonnie Soriano    sent via e-mail to: Bonnie.Soriano@arb.ca.gov  
Chief, Freight Activity Branch 
California Air Resources Board 
1001 I Street 
Sacramento, California 95812 
 
Re: WSPA Comments on CARB Proposed At Berth Regulation Working Draft  
   
Dear Bonnie, 
 
Western States Petroleum Association (WSPA) appreciates this opportunity to provide 
preliminary feedback on the California Air Resources Board (CARB) proposed California Code of 
Regulations, Title 17, Division 3, Chapter 1, Subchapter 7.5, Sections 93130-93134.14 (At Berth 
Regulation) Working Draft, dated May 8, 2019.  WSPA is providing these comments as part of a 
continuing effort to provide feedback during the At Berth pre-regulatory process.  WSPA is a non-
profit trade association representing companies that explore for, produce, refine, transport and 
market petroleum, petroleum products, natural gas and other energy supplies in California and 
four other western states.   
 
WSPA appreciates that CARB has recognized the barge-based emission control systems are not 
a viable option for tankers in the At Berth Regulation Working Draft considering industry concerns 
regarding safety.  Further, recognition by CARB of the infeasibility and high cost of the shore 
power (electrification) option for tankers also deserves acknowledgement. 
 
That being said, WSPA is concerned that the At Berth Regulation Working Draft appears to have, 
in general, left unaddressed other key elements identified by the tanker sector (specifically, WSPA 
and its member companies) during CARB workshops, working sessions, consultation meetings, 
and in written correspondence.  WSPA and the Industry Coalition (WSPA, Pacific Merchant 
Shipping Association. California Association of Port Authorities, Cruise Lines International 
Association, World Shipping Council) have consistently provided written feedback to CARB since 
this rulemaking process was initiated including as recently as March 26, 20191 and April 10, 
20192, respectively.   
 
Further, the Industry Coalition provided CARB with a detailed At Berth Alternative Proposal in a 
letter dated February 15, 20193.  That Industry Coalition Alternative Proposal was developed to 
establish a path forward to ensure emissions reductions consistent with CARB’s regulatory goals 
while addressing such critical issues as safety, operability, technology availability, international 
marine standards/certifications, cost effectiveness, and implementation schedule.   
 

                                                           
1 WSPA Comment Letter to CARB, dated March 29, 2019, “WSPA Comments on the CARB Discussion Draft – Control 
Measure for Ocean-Going Vessels At Berth and At Anchor”.    
2 Industry Coalition Comment Letter to CARB, dated April 10, 2019, “Comments on the Revised Draft Regulatory 
Concept”. 
3 Industry Coalition Letter to CARB, dated February 15, 2019, “Alternative Proposal for Amendments to the At Berth 
Regulations”. 
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As written, the At Berth Regulation Working Draft is based on a shore-based emission control 
system that has only been used for demonstration purposes on a non-tanker vessel, to our 
knowledge, one time. Because the technology has not been tested on nor configured (vessel 
heights, vent stack counts and diameters) for tankers, WSPA members have identified a much 
longer implementation timeline involving multiple steps and recognizes the need to treat each 
terminal unique infrastructure modifications appropriately.  In addition, the lack of consideration 
of the costs for emission control system installations that far exceed (even using CARB’s 
preliminary cost analysis which appears to significantly underestimate the costs) any conventional 
cost-effectiveness criteria of California agencies.  Each of these elements will be further discussed 
in this comment letter.   
 
Feasibility Evaluation Study for At Berth Shore-Based Emission Controls on Tankers 
 
With consideration of these concerns, WSPA fully supports the position of the Industry Coalition 
as presented in the June 14, 2019 comment letter4.  Consistent with that comment letter, WSPA 
also supports the concept of a feasibility evaluation study to ensure the proper consideration of 
all pertinent constraints to emission control options from technology availability to vessel class 
certifications to local land use permitting as well as cost-effectiveness and schedule.  
 
The original At Berth Regulation public process began in mid-2005 with discussions with 
stakeholders.  As documented in the At Berth Regulation Initial Statement of Reasons (ISOR)5, 
CARB’s outreach efforts with stakeholders “began during the development of its draft cold-ironing 
feasibility report (Evaluation Report).” The ISOR further states that “(C)ARB staff first discussed 
a plan for analyzing the cost effectiveness of cold-ironing ocean-going vessels at a public 
consultation meeting on November 9, 2005. Staff discussed preliminary concepts for the analysis 
at the May 14, 2005, Maritime Workgroup Meeting. This workgroup was comprised of (C)ARB 
staff, local air district staff, representatives of the ports, shipping companies, environmental 
groups, and other interested members of the public.”  During this process, CARB staff visited 
various ports and “observed the configuration of ports, terminals, and berths and gained 
understanding of the logistics involved in bringing power to the terminals and individual berths”.  
Further, CARB staff “met with shipping companies, utility companies, environmental groups, and 
other organizations interested in cold-ironing applications”.  Subsequently “(C)ARB staff solicited 
public input on the Evaluation Report when it was released in March 2006 and considered the 
comments received when they began developing draft concepts for a shore power regulation.”6   
 
During the current At Berth regulatory process, CARB has indeed continued the stakeholder 
outreach approach that was experienced during the original regulation development process from 
the 2007 rulemaking which WSPA greatly appreciates.  Many consultation meetings, working 
sessions, and workshops have been held over the last two years.   
 
However, the critical final step taken in the earlier rulemaking process, the development of a 
feasibility evaluation study, has not been completed for the emission control option for tankers as 
was done for the cold-ironing (electrification) option in the original rulemaking.  WSPA, therefore, 
proposes that CARB along with key stakeholders complete a Feasibility Evaluation Study for  
At Berth Shore-Based Emission Controls on Tankers.  WSPA believes that the emission 
control implementation dates for tankers should be removed from the regulation and Feasibility 

                                                           
4 Industry Coalition Letter to CARB, dated June 14, 2019, “Comments on Proposed At Berth Regulatory Concept”. 
5 https://www.arb.ca.gov/regact/2007/shorepwr07/tsd.pdf 
6 CARB Preliminary Draft Report. “Evaluation of Cold-Ironing Ocean-Going Vessels at California Ports’, March 2006. 
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Evaluation Study for At Berth Shore-Based Emission Controls on Tankers be added to the 
appropriate section of the regulation. 
 
The objectives of Feasibility Evaluation Study would be to: 
 

• Determine if current/existing technology can be safely implemented at marine terminals 
to control tanker emissions.  
 

• Determine the cost-effectiveness of actual emission reductions based on the use of 
technologies identified as safe and feasible following similar methodology as the 
previously-referenced cold-ironing Feasibility Evaluation Study. 
 

• If feasible, demonstrate identified technologies (or modified versions of currently identified 
technologies) will allow for safe implementation at marine terminals while delivering 
expected emission reductions. 

 
Regarding governance, an impartial 3rd-party marine engineering consultant would be retained to 
manage the Feasibility Evaluation Study and produce an analysis and report with input from 
stakeholders.  If a technology was deemed feasible, the 3rd-party marine engineering consultant 
would manage and oversee the HAZOP for the technology prior to the demonstration. 
 
The Feasibility Evaluation Study process may include the following steps (with these steps 
documented in the regulation): 
 
1. Engage key stakeholders 

 
• American Bureau of Shipping for class society and can perform HazOps (also involved in 

Cold Ironing Feasibility Evaluation Study.  
• Maritime safety expertise (i.e., DNV GL, Bureau Veritas). 
• Marine boiler, engine and exhaust gas cleaning system manufacturers who understand 

tankers (including but not limited to, Alfa Laval – familiar with ship-side issues, 
classification areas and largest provider of tanker boilers in the world), SAACKE – 
boilermaker, GmbH, Harris Pye – boiler retrofit, MAN and Wartsila - propulsion and 
auxiliary engine manufacturers). 

• Emission abatement industry (i.e., existing technology vendors).  
• OCIMF (Oil Companies International Marine Forum) 

 
2. Engage key regulatory agencies, institutions, and organizations 

 
• U.S. Coast Guard 
• California State Lands Commission - Marine Environmental Protection Division 
• CARB, BAAQMD, SCAQMD, USEPA 
• SF Bay Coastal Development Commission (BCDC) 
• International Maritime Organization (IMO) - Marine Environmental Protection Committee 
• Federal non-regulatory agencies: U.S. Navy, U.S. Maritime Administration (MARAD) 
• University of California - Riverside 
• California Maritime Academy 
• International Association of Independent Tanker Ownership (INTERTANKO).  
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3. Identify unique characteristics of affected terminals and tanker ship classes 
 

4. Set criteria for demonstration of feasibility (i.e., existing safety regulations, consideration of 
site-specific limitations) 
 

5. Identify what changes to technology may be necessary to ensure safety and/or enhance 
feasibility. 
 

6. If feasible: 
 

• Propose broad design standards that comply with MOTEMS and other existing regulations 
that can foster vendor competition. 

• Conduct HAZOP (must have a shore-based design to be able to evaluate). 
 

7. True-up cost-effectiveness of feasible design and implementation schedule.  
 
Test facilities (tanker and marine terminal) would need to be made available.  WSPA member 
companies will work to ensure that the necessary facilities are arranged in a timely fashion for 
testing pursuant to this study.  
 
It is expected that the Feasibility Evaluation Study can be completed on a timeline consistent with 
Section 93130.7(c) of the At Berth Regulation Working Draft (Interim evaluation for tankers and 
Ro-Ro technology). Assuming the At Berth Regulations are adopted by the CARB Governing 
Board and effective by the end of 1st Quarter 2020 and the Feasibility Evaluation Study will begin 
shortly thereafter, it is anticipated that a qualitative (non-demonstration) portion of the Feasibility 
Evaluation Study may be completed by 4th Quarter 2021.  Demonstration of an emission capturing 
system would follow with a goal for completion by 1st Quarter 2023, progress to date and results 
would be reported in the Interim Evaluation Report prepared for CARB Governing Board.  This 
schedule allows ample time for CARB staff consideration of the Feasibility Evaluation Study in 
preparing the staff report to the CARB Governing Board which is due, pursuant to proposed 
Section 93130.7(c), by June 1, 2023.  
 
WSPA requests that CARB support the development of a Feasibility Evaluation Study for At 
Berth Shore-Based Emission Controls on Tankers as described above.  This collaborative 
effort is essential to move the regulatory process forward for the tanker sector in a responsible, 
safe, and cost-effective manner. 
 
Specific Comments 
 
Sections 93130.5 - CARB Approved Control Strategy -  
 
Section 93130.5(b)(2) states: “…unless the tanker is using shore power…”  Shore power has long 
been eliminated as an option for tanker vessels calling California ports for numerous reasons and 
was addressed in the CARB 2006 Cold-Ironing Feasibility Evaluation Study.  WSPA requests that 
any reference to shore power related to tankers be removed from any future At Berth rulemaking 
as it misleading.  
 
Section 93130.5(b)(2) states: “…tankers with steam driven pumps must use a CARB approved 
emission control strategy…”  As CARB staff are aware, there is no proven emission control system 
for tankers.  This Section 93130.5(b)(2) requirement is premature and should follow the 
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completion of the Feasibility Evaluation Study for At Berth Shore-Based Emission Controls on 
Tankers. 
 
Section 93130.7 - Ocean-going Vessel Operator Requirements 
 
Section 93130.7(b)(4)(A) states: “Beginning January 1, 2027, all tanker vessel visits to the ports 
of Los Angeles and Long Beach must reduce auxiliary engine emissions…”  Section 
93130.7(b)(4)(B) states:  “Beginning January 1, 2029, all tanker vessel visits must reduce auxiliary 
engine emissions…”  Section 93130.7(b)(5)(A) states: “Beginning January 1, 2027, all tanker 
vessel using steam driven product pumps that visit the ports of Los Angeles and Long Beach 
must reduce tanker auxiliary boiler emissions states: “Beginning January 1, 2029, all tanker 
vessels using steam driven product pumps that visit must reduce auxiliary boiler emissions…”   
 
The implementation timeline for tanker emission control shore-based infrastructure was 
discussed at length during the April 16, 2019 CARB stakeholders working session7 and subject 
to public comment during the recent CARB At Berth Regulation Workshops8 as well as in WSPA 
and Industry Coalition comment letters.  Clearly, neither the 2027 implementation deadline or the 
2029 implementation deadline can be met under any circumstance (even without considering that 
a viable emission control option has yet to be identified).   
 
As outlined by the equipment vendors and supplemented by industry and agencies (CSLC and 
USCG) during the April 16, 2019 CARB stakeholders working session, the anticipated 
development and implementation schedule (including feasibility studies, standard certification 
bodies, permitting) for the tanker sector was 11-15 years with some facilities requiring even more 
time: 
 

• Site-specific Feasibility Study - 2 years 
• Technology Demonstration - 1 year 
• Site-Specific Preliminary Design – 1 year 
• Site-Specific Detail Design – 1 year 
• Contracting – 2 years 
• Permitting – 3-6 years (including CEQA) 
• Commissioning and Compliance Demonstration 1-2 years 

 
As previously noted, WSPA believes that the emission control implementation dates for tankers 
should be removed from the regulation and revisited upon completion of the Feasibility Evaluation 
Study for At Berth Shore-Based Emission Controls on Tankers and CARB staff report to the CARB 
Governing Board by June 1, 2023. 

 
Section 93130.7(c) – Interim evaluation for tankers and Ro-Ro technology 
 
WSPA commends CARB staff for adding this element to the At Berth Regulation Working Draft 
as this is a key element to the overall effectiveness of the regulation.  WSPA suggests that 
language be added to this section to reference the Feasibility Evaluation Study for At Berth Shore-
Based Emission Controls on Tankers as a key input to the CARB staff report to the CARB 
Governing Board by June 1, 2023. 

                                                           
7 CARB stakeholder working session, April 16, 2019, “Meeting to Discuss Potential Use of Land-Based Capture and 
Control Systems to Reduce Tanker Vessel Emissions at Berth: 
8 CARB Public Workshops to Discuss Draft New At Berth Regulation, May 14, 2019 and May 16, 2019.  



Ms. Bonnie Soriano   
June 14, 2019 
Page 6 
 

 

 

Western States Petroleum Association          1415 L Street, Suite 900, Sacramento, CA 95814          805.701.9142          wspa.org 

Section 93130.11 – Terminal and Port Plans 
 
Pursuant to this section, “Terminal plans are due to CARB by…June 1, 2021”.  Considering the 
proposed schedule for the Feasibility Evaluation Study, it would appear more consistent and 
appropriate that tanker terminals submit their initial plans after the completion of the Feasibility 
Evaluation Study and the CARB staff report to the CARB Governing Board.  
 
WSPA appreciates this opportunity to comment on the At Berth Regulations Working Draft.  If you 
have any questions regarding this submittal, please contact me at (805) 701-9142 or via email at 
tom@wspa.org. 
 
Sincerely,  
 

 
 
Cc:  Catherine Reheis-Boyd – WSPA 

Angela Csondes – CARB  
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Catherine Reheis-Boyd 
President 

 
December 3, 2019      
 
Clerk’s Office        sent via e-mail to: http://www.arb.ca.gov/lispub/comm/bclist.php  
California Air Resources Board 
1001 I Street 
Sacramento, California 95814 
 
Re: WSPA Comments on CARB Proposed Control Measure for Ocean-Going Vessels at Berth  
   
To the Office of the Clerk: 
 
Western States Petroleum Association (“WSPA”) appreciates the opportunity to provide 
comments on the California Air Resources Board’s (“CARB”) Proposed Control Measure for 
Ocean-Going Vessels at Berth (“At Berth Regulations”), released October 15, 2019, and its 
accompanying Draft Environmental Analysis (“Draft EA”), released October 1, 2019.  WSPA is a 
non-profit trade association representing companies that explore for, produce, refine, transport 
and market petroleum, petroleum products, natural gas and other energy supplies in California 
and four other western states.  
 
WSPA is providing these comments as part of a continuing effort to provide feedback on the At 
Berth Regulations.  We incorporate our previous comments submitted on February 15, March 29, 
May 30, June 14 and August 15, 2019 by reference herein.  This letter contains both comments 
on the At Berth Regulations and on the Draft EA pursuant to the California Environmental Quality 
Act (“CEQA”).   

Under the California Health and Safety Code, CARB must make and support several findings 
before adopting the At Berth Regulations, including the following: 

• CARB must document that the At Berth Regulations are necessary to attain ambient air 
quality standards, cost effective, and technologically feasible.  See Cal. Health & Safety 
Code (“HSC”) §§ 38560, 38562, 39602.5, 43013, 43018. 
 

• The At Berth Regulations must be designed “in a manner that is equitable,” must “minimize 
costs and maximize the total benefits to California,” and must minimize administrative 
burden and “leakage” (i.e., “a reduction in emissions of greenhouse gases within the state 
that is offset by an increase in emissions of greenhouse gases outside the state.”)  See 
HSC § 38505(j), 38562. 
 

• The At Berth Regulations must achieve emissions reductions that are “real, permanent, 
quantifiable, verifiable, and enforceable” by CARB   See HSC § 38562.   

As discussed further below, WSPA continues to have serious concerns that the At Berth 
Regulations, as currently proposed, are neither technologically feasible nor cost-effective, 
particularly in the context of operations at marine terminals hosting vessels carrying hazardous 
materials such as crude oil and other petroleum products.  WSPA further believes that the At 
Berth Regulations impose certain unnecessary costs on regulated parties that result in little or no 
incremental benefit to California’s air quality or its greenhouse gas (“GHG”) levels.  Many aspects 
of the At Berth Regulations, as detailed below, also are not likely to produce the real, permanent, 
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quantifiable, verifiable and enforceable emissions reductions Staff claims, and risk driving marine 
vessels out of California and to out-of-state marine terminals where those vessels’ GHG 
emissions will continue unaffected by the Rule.       

I. Land-Based Capture and Control Systems are Not Reasonably Feasible and Would 
Pose Serious Safety and Reliability Problems  

 
In the Initial Statement of Reasons (“ISOR”) for the At Berth Regulations, CARB Staff notes that 
it “assumed that the majority of tanker visits will use land-based capture and control systems 
based on industry feedback.”  ISOR, p. III-19.  However, at numerous points in this rulemaking, 
WSPA and its members have informed Staff that land-based emission capture and control 
systems have not been designed, tested, or demonstrated to be a feasible, safe or reliable option 
for tankers1.  To date, WSPA is not aware of any real-world examples of such land-based systems 
being successfully implemented on tankers at the scale typically seen at California marine 
terminals.   
 
This real-world evidence reflects that the majority of marine terminals would be poorly situated to 
feasibly install and safely operate land-based capture and control systems at marine terminals.  
At a minimum, very large shore cranes would need to be constructed at each berth in order to 
reach all vessel designs, considering many tanker vessel exhaust stacks sit nearly 160 feet above 
the wharf.  These cranes’ connections to the vessel stack are not designed with the emergency 
break away coupling required for all tanker vessels, nor do they come with an engineered working 
safety margin for movement between vessels.  Indeed, no emergency protocols exist at all for the 
type of connection the At Berth Regulations would mandate.   
 
There is no data to support the concept that a land-based system can operate safely at a marine 
terminal.  At the very least, the land-based systems currently required by the At Berth Regulations 
would create several significant safety concerns at California terminals:  
 

• Exhaust systems and combustion control systems are not designed for connection to 
external capture devices.  Such connections change the fluid dynamics of gas flow from 
the stack and increase the risk of an unsafe combustion space.  Additionally, establishing 
and safely maintaining connections can be extremely difficult at night and in adverse 
weather conditions. 
 

• Executing emergency disconnection procedures (which have not been developed) for 
such land-based systems would add steps and delay tankers in responding in an 
emergency (e.g., to allow safe disconnection from power, removal of shore-side 
equipment, engine start up, etc.).  Federal anchorage regulations (33 C.F.R. 
§ 110.215(a)(2)(B)(iv)) and California State Lands Commission regulations (2 Cal. Code 
Regs. (“CCR”) § 2340(c)(28)) enforced by the U.S. Coast Guard (and included in local fire 
codes and standards under the International Safety Guide for Oil Tankers and Terminals) 
require all tankers moored alongside an oil terminal to be capable of safely vacating the 
berth within 30 minutes in order to minimize risks from dangerous flammable materials on 
the vessel or shore-side and avoid escalation of an incident.  The additional steps required 
to disconnect from the capture and control system would likely extend the disconnection 
process to longer than 30 minutes. 

                                                           
1 WSPA Comment Letter to CARB entitled “Additional WSPA Comments on CARB Proposed At Berth 
Regulation Working Draft, dated August 15, 2019.  
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• Third party owners and operators are not manned with crews and officers properly trained 

on how to safely operate shore-side control systems and facility operators do not have the 
legal authority to regulate crews aboard third-party vessels. 

 
• Concepts for a shore-based capture and control system have not undergone a safety 

evaluation to assess potential fire and explosion risk associated with collection, 
pressurization, and transportation of gases in a crowded terminal.  Additionally, no 
standards or procedures exist to conduct such a safety evaluation for a shore-based 
system.   
 

• A wide equipment operating window would be required to account for vibrations and wind.  
No standards exist to assess how to define that window for a shore-based control system. 
 

• Safety standards related to any required manual operation of the control system must be 
considered, especially in relation to immediately dangerous to life or health (IDLH) 
environment and nighttime operation. 
 

• As no technology has been proven in practice, the ability to control key connections at the 
shore-based omissions control to boilers is unknown.  This includes the possible inability 
to adjust for changes in load and while controlled, as well as the unknown effect of a 
control technology on the boiler combustion space. 
 

• No tanker industry standards exist for the safe operation of this technology while 
transferring hazardous cargo. 

 
See Exhibit 1, WSPA’s March 29, 2019 comment letter, Enclosure B, “Proposed CARB At Berth 
At Anchor Regulation – Limitations and Issues Presented by Shore Based Emission Controls”, 
which details many other dangers and complications that would be associated with the attempted 
operation and interface of a shore-side emissions control system with a tanker carrying hazardous 
and flammable liquid.  Moreover, all interfaces between any emission control strategy and a 
tanker must be designed in conformance with an international standard endorsed by a 
classification society to safely and feasibly accommodate all vessels, and vessel interfaces then 
must be certified to that standard.  To date, there is no such standard or certifications available 
for safe operation of shore-based emissions control during the transfer of hazardous cargo, and 
manufacturers have not yet designed or built systems that would qualify under such a future 
standard.  Even if there were such a standard, boiler manufacturers have informed WSPA that in 
order to connect a capture and control system, modifications would be required on board every 
ship to be connected to the system, in order to install higher capacity blowers and modified control 
systems. 
 
Woodbridge Marine, Inc., an independent marine consultant engineering firm specializing in 
safety inspections on oil tanker vessels, has provided a letter (attached hereto as Exhibit 2) 
containing further detailed discussion of feasibility and safety issues, including electrostatic 
hazard, handling inert gas in cargo tanks and exhaust stack pressure maintenance, emergency 
disconnection, the need to develop equipment suitable for all tank vessel types that visit 
California, safety standard certification and the need to consult standards organizations and 
develop new standards for emission control system safety, and review for compliance with 
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California’s Marine Oil Terminal Engineering and Maintenance Standards (“MOTEMS”).  To date, 
none of these issues has been addressed for tanker exhaust gas capture systems.   
 
In addition, Woodbridge points out specific operational concerns that must be resolved, such as 
the need for the system to maintain a secure and safe connection accommodating both a wide 
range of vertical motion (during tidal movement and vessel draft changes during cargo discharge) 
and a wide range of lateral distances (due to variation in vessel widths and the fact that vessels 
can be docked either with port or starboard side facing the wharf).  Thus, as Exhibits 1 and 2 
demonstrate, by mandating a shore-based control system before such systems have been 
developed and proven feasible and safe at scale, the At Berth Regulations create a host of safety 
and feasibility problems with no immediate solutions yet available. 
 
CARB Staff also incorrectly assumes that existing marine terminal berths can accommodate such 
mandated land-based capture and control equipment.  Again, real-world evidence contradicts this 
assumption in many instances.  For example, contrary to Staff’s assertions, the existing wharf 
structures may not be large enough to accommodate all the equipment that would be required to 
install a land-based capture and control system, meaning significant and costly structural 
upgrades would be required.  In several cases, wharfs may have to be rebuilt entirely to 
accommodate the weight and movement of the crane (as vessel stack locations may vary from 
vessel-to-vessel). 
  
Indeed, given these numerous concerns, WSPA and other industry stakeholders have repeatedly 
urged Staff to delay this rulemaking and have invited Staff to partner with industry to conduct a 
study.  This study would evaluate the technical feasibility, safety, reliability and operability of 
shore-based emission capture and control systems for tankers at real-world scale, and the 
feasibility of permitting, constructing and commissioning such a system in the timeframes in the 
At Berth Regulations.  Staff have repeatedly declined this invitation, proposing instead to mandate 
compliance dates knowing a feasible real-world compliance path does not exist.  This has made 
it impossible for Staff to point to any empirical evidence justifying the ISOR’s assumption that 
land-based capture and control systems are feasible for tankers at California terminals.  
Regulations requiring tasks that cannot be practically implemented in the time periods provided 
are not equitable, do not minimize costs for Californians, and do not demonstrate technological 
feasibility as required by California law. 
 
II. The At Berth Regulation’s Compliance Deadlines are Infeasible and Do Not Reflect 

Experience With Real-World Terminal Construction Projects 
 
The At Berth Regulations impose compliance deadlines of January 1, 2027 for tanker vessels that 
visit the Ports of Los Angeles (“POLA”) and Long Beach (“POLB”), and January 1, 2029 for all 
remaining tanker vessels.  See Proposed 17 CCR § 93130.7(b), (c).  Section 93130.14(a) requires 
tanker terminal operators to develop and submit compliance plans by December 2021, detailing 
the “most likely control strategy” to meet the deadlines.  Section 93130.14(d) requires Staff to 
assess the status of tanker control technologies and landside infrastructure improvements and 
report to the public and the Board by July 1, 2023.  If this “interim evaluation” finds that the 
compliance deadlines need to be extended, Staff may “initiate development of potential regulatory 
amendments.”  Id.  However, unless and until the Board adopts amendments, the deadlines will 
remain in effect.  Regulated entities must undertake their best efforts to timely comply and, if that 
proves impossible, are at risk of noncompliance. 
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A. Completing All Steps Necessary for Construction and Permitting of Infrastructure 
Projects Would Be Impossible By the Proposed Deadlines 

 
As WSPA has advised in previous written comments and in discussions with CARB Staff, it is 
already abundantly clear that compliance with the 2027 and 2029 deadlines is infeasible.  In 
comments submitted August 15, 2019 (attached hereto as Exhibit 3), WSPA compiled information 
from member companies in an “Estimated Timeline-CARB At Berth Regulation Shore-Based 
Emission Control System” and “Timeline Survey Summary” (Exhibit 3, Att. A & B).  The Estimated 
Timeline chart demonstrates that – starting with general and site-specific technical, safety and 
other studies immediately on rule adoption in 2020 – completion and commissioning of land-
based capture and control systems for tanker vessel emissions2 is not expected before mid-2034 
in most cases and is likely to extend at least to the end of 2035 for complex installations.   
 
In general, larger and more complex terminals will need more time to complete each step due to 
the larger scale of the engineering, design and construction effort.  Real-world experience 
demonstrates that, for complex installations, it is difficult to anticipate precise timelines for each 
step at the outset of the process, and timelines typically lengthen as the project proceeds.  With 
unknown permitting timelines and delays, contracting and vendor timelines, the earliest 
compliance demonstration for most facilities is not before 2033 (i.e., a minimum of four to six 
years later than the proposed 2027 and 2029 deadlines).  Some of the steps in the process may 
partly overlap, as shown in the Estimated Timeline. However, numerous dependent steps exist 
and are unavoidable. Construction cannot begin until construction contracts are in place.  The 
terms and conditions of construction contracts cannot be finalized until all necessary permits and 
approvals are issued. State and local permits and approvals cannot be issued until CEQA review 
is completed. CEQA review cannot begin until at least 30-60% of the design is complete, in order 
to provide an accurate and stable project description as the basis for review.  Detailed design and 
engineering cannot begin until the preliminary project scoping, feasibility evaluation and 
supporting technical studies are conducted.   
 
The Timeline Survey Summary provides additional detail on the necessary steps to achieve 
compliance and their estimated durations.  These necessary steps include technical and feasibility 
studies, site-specific design, engineering, CEQA review, regulatory agency permitting and 
approvals, contracting, construction and commissioning.  Moreover, no construction can begin 
without all required permits and approvals from numerous state and local regulatory agencies 
including the California State Lands Commission, the California Coastal Commission (where 
coastal permitting is not delegated to the local city or county), the California Department of Fish 
and Wildlife, the San Francisco Bay Conservation and Development Commission (for northern 
Californian terminals), the local Regional Water Quality Control Board, and the local city or county, 
as well as federal permits and approvals from the U.S. Coast Guard, U.S. Army Corps of 
Engineers, U.S. Fish and Wildlife Service and National Marine Fisheries Service.  The operators 
have no control over the duration of environmental review and permit processing by these 
agencies.  Some responsible agencies will not even begin processing applications until the lead 
agency completes CEQA review.  Even if the many agencies could promptly process applications 
for a few projects, their limited resources would be overwhelmed when facing the simultaneous 
application for projects throughout the state as required for all applicants to achieve compliance 
by the deadlines in the At Berth Regulations.  It is highly likely that the agencies would need to 

                                                           
2 As discussed below in the CEQA comment section, WSPA agrees with CARB’s assumption that land-
based capture and control systems constitute the reasonably foreseeable means of compliance with the 
At Berth Regulations for tanker vessels. 



California Air Resources Board   
December 3, 2019 
Page 6 
 

 

 

Western States Petroleum Association    1415 L Street, #900, Sacramento, CA 95814        916.498.7752    cathy@wspa.org      wspa.org 

stagger permit processing, so that regulated entities at the end of the queue would again be at 
risk of noncompliance. 
 
Again, these deficiencies demonstrate that, as currently worded, the At Berth Regulations require 
an implementation schedule that is not technologically feasible. 
 

B. Staff’s Cited Terminal Project Examples are Not Representative of the Massive 
Infrastructure Work Needed to Comply With The At Berth Regulations 

 
CARB Staff concedes that the time needed for permitting and construction of the required new 
infrastructure may delay compliance; indeed, that is the stated reason for providing for the interim 
evaluation.  ISOR, pp. ES-30-32, III-19-23.  Nevertheless, Staff claims that the proposed timeline 
“is both aggressive and technically feasible for implementation” (ISOR, p. ES-30) – a claim that 
appears to be based entirely on a handful of examples of recent projects at tanker terminals 
whose timelines purportedly “ranged roughly from five to seven years for completion.”  ISOR, pp. 
III-21-22.  On the contrary, the real-world evidence, including evidence regarding the projects 
cited in the ISOR, refutes this claim. 
 
The ISOR concedes that “[i]nfrastructure development and the permit process stand out as the 
most time consuming and complex parts of utilizing land-based capture and control technology to 
control emissions from a tanker vessel.”  ISOR, p. IV-52.  Even so, the ISOR greatly 
underestimates the time required to install infrastructure at the substantial scale contemplated in 
the At Berth Regulations.  Staff’s asserted timeline of “five to seven years for completion” is based 
on a survey of five recent projects, four of which were undertaken to address issues identified in 
MOTEMS audits in 2008-2010.  ISOR, pp. III-21-22.  However, the ISOR presents only a 
truncated picture of the anticipated timelines that would be needed for wharf infrastructure 
projects to comply with the At Berth Regulations, by including minor projects taking far less time 
than At Berth Regulations projects, and by presenting only subsets of the time required for the 
remaining, more substantial projects. 
 

1. Two of Staff’s Cited Projects are Far Smaller Than the Scale of Infrastructure That 
Would Be Required By the At Berth Regulations 

 
Two of the projects cited in the ISOR – the Chevron Richmond Long Wharf MOTEMS compliance 
project and Green Omni Terminal ShoreKat Demonstration Project – were limited to repairs of 
existing structures and minor equipment installation.  The timelines for those two projects are not 
properly comparable with those for planning, permitting and constructing substantial new wharf 
infrastructure, such as the large cranes and other major equipment installation on new or 
expanded wharf decking with new supporting piles required by the At Berth Regulations.  
Moreover, the ShoreKat project appears to have been exempt from CEQA review, while the 
modest Chevron MOTEMS project did not require a full-scale EIR, only a limited Negative 
Declaration allowing a much shorter CEQA review timeline. 
 
The massive scale of anticipated infrastructure projects that would be needed for compliance with 
the At Berth Regulations is illustrated in the ISOR (see ISOR, pp. IX-11 to IX-13):   
 

• As Staff recognizes, project components include the emission treatment unit itself, 
“foundational support structures” for the control system with “construction of additional 
pilings into the sea floor”, electrical connections, “[h]undreds to thousands of feet of piping 
and associated support structure . . . to pipe exhaust from the vessel stacks to the 
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emission control system,” and “[s]pecially constructed crane(s) . . . to move the exhaust 
capture device to the vessel stack(s).”  
 

• Staff also concedes that “support structures would be needed for the crane(s) at each 
berth regardless of whether the crane(s) were built on the wharf or on an adjacent 
standalone support structure.  These structures may also require pilings into the sea floor.”   

 
• As the ISOR further notes, Staff conducted a berth-by-berth evaluation of compliance 

strategies at tanker terminals and found that significant infrastructure improvements would 
be needed at each facility to support land-based capture and control systems.  See ISOR 
Appendix E, CARB Staff Analysis of Potential Emission Reduction Strategies by 
Port/Terminal/Berth for Crude and Product Tanker Vessels (September 2019).3  Except in 
a few cases where it may be possible to place facilities on land, Staff conceded that 
substantial wharf improvements would be needed to support the weight of emission 
capture and control systems, between one and eight large cranes, and extensive piping.  
 

Moreover, the Draft EA (p. 9) acknowledges that: “Adding berth-side equipment may require ports 
and/or terminals to upgrade wharf infrastructure. This may include the addition of new pilings and 
new surface area to existing piers/ports and/or terminals to allow for additional weight or space 
for vault and cable systems…  Increasing power loads for vessels to use while at berth may 
require electrical and support infrastructure, which would be installed by existing utility service 
providers. It is reasonably assumed that additional power would require the installation of new or 
additional high-voltage lines and substations to increase the power supply required by vessels 
while at berth. Construction equipment, workers, and material deliveries for power utility 
modifications would be needed at the ports/terminals, as well as in areas subject to upgrading 
along the utilities’ existing infrastructure.”  However, the consequences of that scope of work are 
given short shrift. 
 
To further clarify the scale of infrastructure projects needed to comply with the At Berth 
Regulations, additional information was provided to Staff by Chevron in a presentation on June 
10, 2019 (attached hereto as Exhibit 4).  As shown in slides 2 and 3 of Exhibit 4, the existing wharf 
at Chevron’s Richmond Long Wharf contains no space to accommodate installation of an 
emission control system and cranes.  At a minimum, installation of equipment at those sizes would 
require construction of half an acre of new deck structure as well as 4,000 to 6,000 feet of new 
piping.  Slides 4-6 illustrate the scale of heavy pile driving activities for Chevron’s MOTEMS 
project, which would be multiplied by the estimated 700 to 800 concrete piles, driven deep into 
the sea floor, necessary to provide support for an At Berth Regulations compliance project.  Slide 
7 illustrates the magnitude of required electrical infrastructure improvements, including miles of 
new electrical cable, replacement of two transformers and changes to the utility interconnection.  
Nor is Chevron’s wharf configuration unusual; other tanker terminal wharves have similarly narrow 
linear designs with comparable space constraints, and likely would require a comparable 
magnitude of expansion, as demonstrated by the aerial photographs of Shell’s Martinez dock and 
Marathon Petroleum’s Amorco and Avon facilities in Martinez; see Exhibit 5, slides 1-3. Moreover, 
available space is heavily utilized and potential locations for new equipment are highly 
constrained even at terminals where berths are not located at the end of narrow linear docks, as 
illustrated by Marathon’s Terminal 2 at the Port of Long Beach and Valero’s Berth 164 at the Port 
of Los Angeles; see Exhibit 5, slides 4 and 5.  
                                                           
3 Note that footnote 3 on the last page in ISOR Appendix E is incomplete.  The sentence ends “this does 
not preclude the terminals or vessels from.”  The text should be revised to state what is not precluded. 
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2. Staff’s Discussion of the Other Three Project Timelines Ignores the Additional Time 

Those Projects Incurred for Planning, Design, Permitting and Project Delays 
 
The other three projects cited in the ISOR are more comparable to the scale expected for At Berth 
Regulations compliance projects, but ISOR reports only part of their timelines: 
 

• The ISOR describes the Chevron Richmond Wharf Maintenance and Efficiency Project 
(“WMEP”) as starting in 2014, when Chevron submitted its initial permit applications.  
However, the ISOR omits the necessary steps of project scope development following the 
MOTEMS audit, planning, design and technical studies, which preceded the applications. 
 

• The ISOR describes the Port of Richmond IMTT Terminal Project as starting in 2011 and 
quotes an estimated completion date from a 2014 document.  The ISOR again omits 
scoping and planning following the MOTEMS audit and also the delay in actual project 
completion. 

 
• The ISOR describes only the construction period for the Berths 167-169 Shell MOTEMS 

Wharf Improvement Projects at POLA, omitting all planning, design and permitting steps 
prior to construction.4    

 
The average duration for the project stages reported in the ISOR is 5.2 years, with a range of 3 - 
9 years.  Even based on Staff’s reported information, a project taking 9 years would exceed the 
“five to seven years” claimed in the ISOR, p. III-21, and would be unable to meet the 2027 
deadline.5 Additional project steps omitted from the ISOR are included in the attached “Timelines 
for Projects Involving Substantial New Wharf Infrastructure Comparable to At Berth Regulations 
Compliance Projects” (attached hereto as Exhibit 6).   
 
Below are examples of other agency approvals, construction and commissioning not discussed 
by Staff in the ISOR, but that likely would hinder further progress on an infrastructure project until 
completed:   
 

• For any pilot test of the equipment installed at a terminal, permitting, design and 
construction will require additional time.  
 

• Detailed engineering cannot begin until the feasibility evaluation study is completed, and 
the risks associated with the control technology are well understood, to allow for design of 
appropriate mitigation. 
 

• CEQA review cannot begin until a lead agency is assigned and at least 30-60% of the 
design is complete, in order to provide an accurate and stable project description as the 
basis for review.   
 

                                                           
4 A more accurate picture is presented elsewhere in the ISOR (p. IX-13), conflicting with these 
abbreviated timelines:  “Ports and tanker terminals would need to conduct feasibility assessments, 
engineering analysis and design, and secure required permits to construct terminal infrastructure projects 
needed to support the land-based capture and control systems.”   
5 If the two minor projects are included, the average duration of project stages discussed in the ISOR 
decreases to 4.6 years, with a range of 3-9 years.    
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• Building and other permits are dependent on completing the CEQA analysis and certifying 
a final Environmental Impact Report (EIR) or Negative Declaration.  Many responsible 
agencies with permit or approval authority will not begin processing applications before 
the CEQA document is approved. 
 

• Contracting for construction and installation cannot be finalized until the permits and 
approvals are received; before that time, the conditions under which construction will occur 
remain yet unknown.  Additionally, construction cannot commence until contracting is 
complete. 
 

• CEQA lead agencies and responsible regulatory agencies may require completion of 
some mitigation measures before construction commences.  
 

• In some cases, commissioning of individual pieces of equipment can occur in parallel with 
the construction; however, overall commissioning cannot begin until all construction is 
completed.6 

 
California law prohibits adopting the At Berth Regulations until and unless the proposed 
Regulations reflect realistic timelines that are both technologically feasible and provide sufficient 
time for regulated entities to minimize unnecessary implementation costs.  
 

C. Real-World Experience With Terminal Infrastructure Projects Shows That Compliance 
With the At Berth Regulations Is Unattainable By 2027/2029  

 
In addition, two other MOTEMS compliance projects at tanker terminals, involving substantial new 
wharf infrastructure, are included in Exhibit 6 for comparison.7  Based on the full timelines in 
Exhibit 6, the actual average duration of projects comparable to At Berth Regulations projects is 
11.6 years, with a range of 7-15 years.  Exhibit 6 also demonstrates that, more often than not, 
actual project completion dates are later than the projected completion dates on schedules in 
planning and CEQA documents, suggesting that the ultimate timelines for projects not yet 
completed will run still longer, resulting in an average duration of more than 11.6 years. 
 
Moreover, even the larger scale MOTEMS projects listed in Exhibit 6 may not fairly represent the 
magnitude of new wharf infrastructure for compliance with the At Berth Regulations.  For example, 
large cranes will be needed to reach tanker stacks,8 but no cranes have been installed for any 
MOTEMS work, and none of the projects described in the ISOR involved installing cranes.  Major 
wharf expansions necessary to provide room and support for such large and heavy cranes will 
not only take longer to design and construct; they will also entail greater environmental impacts 
(as discussed in CEQA comments below), potentially involving longer CEQA review and 
permitting timelines including approval by additional agencies – again resulting in an average 
duration of more than 11.6 years. 
                                                           
6 See also Slide 7 of Exhibit 4, which lists the permits that were required for Chevron’s WMEP project as 
an example.   
7 For example, the Avon Terminal MOTEMS project included a new vessel loading/unloading platform 
and mooring dolphin on new steel pilings, with construction of associated facility structures, electrical, 
mechanical and piping systems – work which appears reasonably comparable to the scope of an At Berth 
Regulations compliance installation. 
8 Approximate heights which must be reached for different tanker vessel categories are:  MR, 130 feet, 
Aframax, 133 feet, Suezmax, 140 feet, VLCC, 165 feet. 
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This record of timelines for comparable past projects, together with the estimated timelines for At 
Berth Regulations projects in WSPA’s August 2015 comments, demonstrates that the 2027 and 
2029 deadlines are unattainable for the majority of At Berth Regulations projects, even if project-
level planning begins immediately on rule adoption in 2020.   
 
Comments from Power Engineering Construction Co. (“Power”), attached hereto as Exhibit 7, 
provide independent confirmation for these concerns.  Power has experience with all phases of 
preconstruction, design, entitlement and construction of a wide variety of marine engineering 
projects.  Based on that experience, and on several examples of non-oil terminal projects, Power 
concludes that “empirically, all but the most basic construction projects prove to track into an 8 to 
10-year timeline…. [d]ue to the complexity of regulatory review, the challenges of over-water 
design, and the limitations and work windows imposed during construction.”  In addition, Exhibit 
C to the Power comments describes timelines for projects involving large container cranes 
(average duration 33 months) and dock-mounted marine hydraulic cranes (average duration 17 
months per crane).  As noted above, the At Berth Regulations compliance projects require 
installation of between one and eight cranes.  Cranes will need to be installed one at a time due 
to space limitations and to allow partial operation of the marine terminal during construction, so 
for some terminals, total installation time could take as long 22 years.    
 
Finally, and perhaps most importantly, the project timelines in the ISOR, as well as those 
described in Exhibits 6 and 7, all involve deployment of existing technology.  As the ISOR notes, 
the technology for land based capture and control systems for tanker vessels does not yet exist 
and would be “more complex than the existing demonstration system at POLA . . . need[ing] to 
be scaled up from the existing systems in order to handle higher exhaust flow rates from tanker 
vessels.”  ISOR, p. III-19.  In particular, designing emission controls for tanker vessels presents 
unique safety issues.  See Exhibit 2, Letter from Woodbridge Marine, Inc.  No technology is 
currently tested and proven safe for tankers, as was communicated to CARB staff by vendors 
during the CARB vendor meeting on April 16, 2019,9 and also discussed in WSPA’s comment 
letter of June 14, 2019.  Significant work is needed up front to assess the risks and ensure that 
technology is safe, feasible and available, which will take additional time before individual projects 
can begin to be developed.10 
 

D. The Suggestion That the Compliance Deadline Should Be Shortened is Unsupported 
by Real-World Evidence 

 
In a letter dated November 26, 2019, the Executive Officer of the Bay Area Air Quality 
Management District (“BAAQMD”) dismissed the ISOR’s discussion of the lengthy regulatory 
                                                           
9 At a meeting between CARB, vendors and industry stakeholders including WSPA members on April 16, 
2019, one of the vendors, AEG, stated that the technology is not ready for a tanker demonstration.  
AEG’s concerns included the large variation in gas volume and temperature from tanker boilers, which 
must be accounted for in designing emissions capture and control systems, and the need to address 
explosion risk from static electricity.  AEG also noted the need for workable connection devices for every 
vessel and that relative movement of the tanker at berth is important, as large movements can rip the 
ducting off the stack.   
10 The Power comment letter (Exhibit 7) also explains that “issues surrounding the technical feasibility” of 
the system “will add to the overall project timeline through both feasibility testing and extended equipment 
procurement.”  Since Power’s estimated 8-10 year “timeline should begin once a feasibility study is 
completed and appropriate emission control technology is proven to be readily available,” it appears 
consistent with the 11.6 year average for projects listed in Exhibit 6.   
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approval process for construction over or adjacent to bay waters, stating “I believe this concern 
is overstated.”  However, the letter provides no facts or evidence to support that belief, which is 
contradicted by the evidence of long permitting timelines cited in and attached to this letter.   The 
record shows that marine projects subject to the approval of multiple regulatory agencies (e.g., 
MOTEMS compliance projects) have taken substantially more time, not less, than estimated by 
CARB staff.  The same record demonstrates that shortening the compliance deadline for tanker 
vessels to January 1, 2025, as suggested in the BAAQMD letter, is simply impossible. 
 
The BAAQMD letter speculates that an interagency group could assist CARB in identifying and 
addressing concerns, and mentions the long-established interagency organization that issues 
dredging permits in San Francisco Bay as an example.  However, that organization is narrow in 
its scope and only reviews dredging projects.  More important, no such organization currently 
exists to review the projects that would be required for compliance with the At Berth Regulations.  
Coordination up front by an inter-agency group could ultimately result in more efficient and 
effective review and permitting of individual projects by individual agencies.  However, BAAQMD’s 
letter ignores the additional time needed to establish such a group and for it to carry out its 
coordinating efforts, which must precede the purportedly shortened review of individual projects.  
The more likely outcome of this additional time is that the total duration for interagency 
coordination plus individual project permitting would extend significantly beyond the proposed 
compliance deadlines. 
 
In fact, the interagency dredging group cited in the BAAQMD letter – the Dredged Material 
Management Office (“DMMO”) – is a particularly poor example to suggest as a model for the At 
Berth Regulations.  The DMMO took six years to establish, beginning with a 1992 task group, 
followed by an initial pilot phase, a 1996 inter-agency Memorandum of Understanding (“MOU”) 
establishing two additional pilot phases, and finally a revised MOU in 1998.  See DMMO MOU 
(https://www.spn.usace.army.mil/Portals/68/docs/Dredging/memounderst.pdf); 
DMMO Third Pilot Phase Review Report (1999) 
(https://www.spn.usace.army.mil/Portals/68/docs/Dredging/Annual%20Reports/3rdpilot.pdf). 
The Long Term Management Strategy (“LTMS”) which the DMMO implements was developed 
over an 11 year period, initiated in 1990 and finally adopted in 2001, as described in the DMMO’s 
2018 report, 
(https://www.spn.usace.army.mil/Portals/68/docs/Dredging/Annual%20Reports/2018%20DMMO
%20Annual%20Report_Final.pdf?ver=2019-11-15-131717-210).   
 
While BAAQMD’s letter offers its assistance with inter-agency review, it will play only a relatively 
small role in the projects to comply with the At Berth Regulations.  Instead, the agencies most 
involved will be some of the same agencies participating in the DMMO, as well as local land use 
authorities.  There is no reason to think those agencies could move faster in the future than they 
have in the past. 
 
Nevertheless, WSPA does not oppose engagement with other regulatory agencies.  On the 
contrary, WSPA has proposed a feasibility study which would involve multiple regulatory 
agencies.  The study would not only serve as a natural lead-in to developing an interagency 
process for permit review, but would also have regulatory agencies engaged up front in the safety 
and technical feasibility evaluations.  CARB staff should recognize that while the permitting review 
process is a major factor in a project timeline, the first and principal roadblock is successfully 
addressing the technical feasibility and safety challenges outlined in this letter.  WSPA’s proposed 
study involves all the necessary stakeholders to address both challenges.  This will minimize 
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project design recycle and improve the efficiency and effectiveness of subsequent individual 
project review and permitting.  
 

E. The Interim Evaluation Report Provides No Assurance of Relief from the Unattainable 
Deadlines in the At Berth Regulations 

 
The interim evaluation report envisioned under the At Berth Regulations would be of little help to 
regulated entities in avoiding the practical consequences of these unrealistic deadlines.  Under 
the At Berth Regulations, Staff would have until July 2023 to prepare a report on “the progress 
made in adopting control technologies for use with tanker and ro-ro vessels, as well as the status 
of landside infrastructure improvements that may be needed to support emission reductions at 
ro-ro and tanker terminals.”  See Proposed 17 CCR 93130.14(d).  At that time, “[i]f staff finds that 
the compliance deadlines for ro-ro or tanker vessels need to be extended, the report will include 
recommendations to initiate staff’s development of potential formal regulatory amendments.”  Id.       
 
As WSPA has explained to CARB Staff, while we agree with the need for a feasibility study (in 
coordination with industry stakeholders) with respect to tanker control technologies, the time to 
do that study is before adopting the At Berth Regulations that would set timetables for installation 
of potentially non-existent technologies, not after.  Regardless of the feasibility of control 
technologies in 2023, regulated parties would not be able to wait until direction from Staff in late-
2023 (or later) to begin the process of upgrading terminals in time to reach compliance in less 
than six years.  By including a mandatory 2027/2029 compliance deadline in the At Berth 
Regulations, Staff would be effectively forcing regulated parties to commit to capital expenditures, 
construction planning, and permitting efforts years before the actual regulatory deadline for 
compliance.  Even if Staff’s interim evaluation report were to find continuing technology barriers 
in 2023, regulated parties would continue to be subject to a 2027/2029 compliance deadline until 
and unless CARB were to adopt changes to the At Berth Regulations (which this interim 
evaluation provision does not require).  Staff have not produced any evidence in the record that 
regulated parties would be able to feasibly wait until 2023 or later to begin construction work and 
still reach compliance by 2029.   
     
In sum, the evidence presented in this rulemaking strongly suggests that, even assuming that a 
safe and workable international standard can one day be developed for an interface between a 
tanker and a land-based capture and control system, the 2027 and 2029 compliance deadlines 
cannot feasibly be met.  The ISOR’s presentation of partial timelines for five projects, including 
two projects not comparable to the ISOR’s own characterization of At Berth Regulations projects, 
does not contradict that conclusion.  As such, there is no basis or support for imposing these 
deadlines as mandatory compliance requirements, subject to potential amendment following a 
future interim evaluation.  If adopted as proposed, with patently unachievable default compliance 
dates (and penalties for failure to achieve them), the At Berth Regulations will be arbitrary, 
capricious and not supported by law or evidence.  WSPA believes the Government Code, Health 
and Safety Code and other California laws and regulations require CARB to revise the proposed 
interim evaluation and compliance deadlines for proper development preparation and 
consideration of feasibility and cost effectiveness.  See, e.g., HSC §§ 38560, 39602.5, 39665, 
43013; see also Gov. Code § 11346.36 & 1 CCR §§ 2000-2004 (Standardized Regulatory Impact 
Assessment (SRIA) requirements).  
 
WSPA recommends that CARB incorporate a thorough and technically sound feasibility 
evaluation study into the regulation, with input from relevant agencies and stakeholders, to 
provide guidance for the most applicable compliance dates possible.  



California Air Resources Board   
December 3, 2019 
Page 13 
 

 

 

Western States Petroleum Association    1415 L Street, #900, Sacramento, CA 95814        916.498.7752    cathy@wspa.org      wspa.org 

 
III. The Draft EA Fails to Comply With CEQA 

 
This section contains WSPA’s comments on the Draft EA pursuant to CEQA, the State CEQA 
Guidelines (14 CCR § 15000 et seq.), and CARB’s CEQA implementation regulations, 17 CCR 
§ 60000 et seq.  Where indicated, other comments in this letter are also incorporated in our CEQA 
comments.   
 

A. CEQA Requires CARB to Fully and Fairly Consider Environmental Effects Beyond Air 
Quality and Greenhouse Gases   

 
The Draft EA – titled “Draft Environmental Analysis” though technically it is a “Draft Environmental 
Impact Analysis” under CARB’s CEQA regulations, 17 CCR § 60004.2 – functions as a substitute 
for a traditional CEQA Environmental Impact Report (EIR) under CARB’s certified regulatory 
program.  Nevertheless, the Draft EA must comply with the substantive requirements of CEQA.  
CEQA Guidelines § 15250, 17 CCR § 60004(b). 
   
In general, CEQA requires lead agencies to evaluate the potentially significant environmental 
impacts of their proposed actions, and to the extent feasible, mitigate those impacts to less than 
significant levels.  In addition, CARB is subject to more specific requirements: before adopting a 
regulation that requires installation of pollution control equipment or compliance with performance 
standards or treatment requirements, CARB must (i) identify reasonably foreseeable methods of 
compliance; and (ii) analyze reasonably foreseeable environmental impacts of, mitigation 
measures for, and alternatives to, the reasonably foreseeable methods of compliance.  CEQA 
§§ 21159(a), 21159.4.  The environmental analysis must take into account a reasonable range of 
environmental, economic and technical factors, populations and geographic areas, and specific 
sites.  CEQA § 21159(c).   
 
Even though the At Berth Regulations are intended to benefit the environment by reducing air 
pollutant and GHG emissions, CARB must undertake a full and fair evaluation of its potential to 
result in unintended adverse environmental side‐effects in other media.  POET LLC v. State Air 
Resources Board (2012) 218 Cal.App.4th 681.  The Draft EA, ISOR and attachments devote 
hundreds of pages to analysis of air pollutant and GHG emissions and reductions under CARB’s 
regulatory jurisdiction.  However, the central purpose of CEQA review by regulatory agencies 
such as CARB is to require consideration of impacts in other media, outside their jurisdiction. As 
discussed below, issues other than air quality and GHG are given short shrift in the Draft EA.  
That is impermissible under CEQA. 
 

B. Land-Based Capture and Control Systems Constitute the Reasonably Foreseeable 
Means of Compliance for Tanker Vessels   

 
As required by CEQA, the Draft EA identifies reasonably foreseeable means of compliance for 
vessel categories subject to the At Berth Regulations, in order to provide the basis for analysis of 
environmental impacts resulting from implementation of those means of compliance.  For oil 
tanker vessels, the Draft EA finds that land-based capture and control systems constitute the 
reasonably foreseeable means of compliance.  Draft EA, pp. 9-10, 22.   
 
Given the difficulty of equipping a global fleet of tanker vessels with equipment to utilize shore 
powering, and the navigational and safety issues associated with barge-based systems at tanker 
terminals, it is not reasonably foreseeable that installation of onshore and onboard equipment for 
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connection to shore power or barge-based stack emission capture systems would be utilized as 
means of compliance.  See ISOR, p. ES-30 (“Tanker vessel operators have expressed safety 
concerns with barge systems and indicate the method of capture and control would be land-
based, which may require significant infrastructure improvements to the existing tanker terminals 
across the state”), p. I-31 (operators “are not prepared to make the vessel side investments 
because there are far fewer vessels that make regular or frequent calls to California” to justify 
investment in vessel modifications for shore power”) and p. I-32 (“terminals with narrow channels 
may not be able to physically fit a barge without blocking navigation in the channel.  At many of 
Northern California’s independent marine terminals, there are also potential constraints resulting 
from the impacts of tidal flows and from prohibitions on impeding the transit of other vessels in 
designated shipping lanes (between the supports of an adjacent bridge, for example).”  Site-
specific navigational and safety concerns were identified at most tanker berths in the berth-by-
berth analysis included in ISOR Appendix E.  CARB therefore “assumed that tankers would use 
landside capture and control systems where exhaust gas is captured in a duct from the vessel 
stack and routed to an emission control system.” Draft EA, p. 22. 
 
As discussed throughout these comments, WSPA is broadly concerned with the feasibility of 
compliance with the At Berth Regulations.  However, on the specific point of identifying the means 
of compliance for purposes of CEQA analysis, WSPA agrees with and supports CARB’s 
conclusion that land-based systems will be utilized, rather than barge-based systems or shore 
powering.  Our comments in this letter assume the use of such land-based systems.11 
 

C. CARB’s Timeline Is “Infeasible” as Defined In CEQA   
 
Alternatives considered under CEQA must be reasonable and able to feasibly accomplish basic 
project objectives, and an EIR is not required to consider alternatives which are infeasible.  CEQA 
Guidelines § 15126.6(a), (c).  CEQA defines “feasible” as “capable of being accomplished in a 
successful manner within a reasonable period of time, taking into account economic, 
environmental, legal, social and technological factors.”  CEQA Guidelines § 15364 (emphasis 
added).  Among the factors that may be taken into account when addressing feasibility are site 
suitability, economic viability, availability of infrastructure and regulatory limitations.  CEQA 
Guidelines § 15126.6(f)(1).  Findings regarding infeasibility must be supported by substantial 
evidence.  CEQA Guidelines § 15091(b). 
 
In this case, it is the proposed project itself which cannot be accomplished in a successful manner 
within the prescribed period of time.  As explained in the comments above, which are incorporated 
by reference in this CEQA comment, the compliance deadlines for tanker terminals in the 
proposed At Berth Regulations are infeasible and unreasonable.  Given the scale and 
environmental footprint of work needed to install reasonably foreseeable land-based capture and 
control systems, the ISOR’s claim that a reasonable period of time is allowed for compliance is 
not supported by the evidence.  On the contrary, based on the evidence discussed above, it is 
clear that compliance cannot be achieved in a successful manner within a reasonable period of 
time.  Relevant technological factors include the time needed to develop new technology and to 
address safety issues as discussed above.  Legal factors include the time needed for project 
review and permitting before construction can commence.  Environmental factors include the 
impacts of undertaking major construction projects in sensitive marine and estuary habitats, which 

                                                           
11 For the same reasons, Alternative 3 in the Draft EA (p. 168), “Require Barge-based Capture and 
Control Only Compliance Pathway for Tanker, Ro-Ro, Newly Regulated Reefer, and Container Vessels 
and Shore Power Only Compliance Pathway for Cruise Vessels” should be rejected as infeasible. 
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will require additional time to resolve in the CEQA and permitting process. Finally, as discussed 
below (and again incorporated in this CEQA comment by reference), implementation of the At 
Berth Regulations will be far more costly and less cost-effective than Staff claims, based on an 
analysis that systematically underestimates the costs of compliance. 
       

D. The Draft EA Fails to Analyze Information on Potential Impacts which CARB Already 
Possesses, Abusing the Tiering Provisions of CEQA  

 
The Draft EA fails to fully and fairly disclose reasonably foreseeable adverse environmental 
impacts associated with implementing the At Berth Regulations.  A primary reason for this failure 
is the Draft EA’s over-reliance on a programmatic level of analysis, together with significant and 
unavoidable findings, to cursorily dispose of many issues. The Draft EA’s generic reliance on the 
programmatic level of review applies to aesthetics, agricultural, construction air emissions, 
biological resources, cultural resources, geological risk, hazards and hazardous materials, 
hydrology, mineral resources, noise, traffic and utilities impacts. Indeed, the extensive scope and 
magnitude of issues that the Draft EA defers to project-level reviews provides further confirmation 
that completing CEQA review and permitting in time to allow completion of construction by the 
proposed deadline is a practical impossibility.   
 
Tiered environmental review is encouraged by CEQA; see Pub. Res. Code § 21093.  17 CCR § 
60004(g) authorizes CARB to “tier its environmental analyses using the principles set forth in 
California Code of Regulations, title 14, section 15152, and other tiering-related provisions in 
CEQA.”  Accordingly, CARB has prepared the Draft EA as a programmatic evaluation, which will 
be followed by more detailed, project-level CEQA review of individual actions undertaken to 
construct facilities necessary to comply with the rule.  These future project-level CEQA reviews 
will be conducted by cities, counties or other agencies with jurisdiction over the permits and 
approvals required for the construction projects.  Draft EA, pp. 4-5. 
 
Nevertheless, the tiering approach “does not excuse the lead agency from adequately analyzing 
reasonably foreseeable significant environmental effects of the project and does not justify 
deferring such analysis to a later tier.”  CEQA Guidelines § 15152(b).  Analysis at later tiers must 
focus “on the actual issues ripe for decision at each level of environmental review.”  Id.  “While 
proper tiering of environmental review allows an agency to defer analysis of certain details of later 
phases of long-term linked or complex projects until those phases are up for approval, CEQA’s 
demand for meaningful information is not satisfied by simply stating information will be 
provided in the future.”  Vineyard Area Citizens for Responsible Growth, Inc. v. City of Rancho 
Cordova (2007) 40 Cal.4th 412, 431 (emphasis added, internal quotations omitted).  Yet that is 
what CARB has done in the Draft EA.  
 
In virtually every one of the environmental analyses, the Draft EA asserts that impacts anticipated 
from the reasonably foreseeable means of compliance are “speculative” and repetitively 
concludes that, at the program level, adverse impacts must be considered “potentially significant 
and unavoidable” because implementation of corresponding mitigation measures is under the 
jurisdiction of the local decision makers, not CARB.  See, e.g., Draft EA, pp. 26, 31, 35, 41, 52, 
63, 66, 71, 80, 96, 100, 104, 106, 112, 117, 119, 129, 131, 132, 136. 
 
CARB claims that “this Draft EA makes a rigorous effort to evaluate significant adverse impacts 
and beneficial impacts of the reasonably foreseeable compliance responses that could result from 
implementation of the Proposed Regulation and contains as much information about those 
impacts as is currently available, without being unduly speculative.”  Draft EA, p. 4.  On the 
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contrary, the Draft EA fails to make such a “rigorous effort” by rejecting as “speculative” all of the 
detailed information that CARB itself has already placed into the rulemaking record.   
 
Notwithstanding the uncertainties of project level implementation (which, as discussed above, will 
push out the project timelines) CARB already has at least some information to provide more in-
depth analysis than the Draft EA’s repeated, rote recitations of the programmatic approach.  The 
Draft EA identifies twenty-one projects to install land-based capture and control systems, in six 
geographic areas as reasonably foreseeable means of compliance with the At Berth Regulations.  
See Draft EA, p. 22:  “Five land-based capture and control systems would be needed in 
Carquinez, four in Long Beach, five in Los Angeles, four in Richmond, two in Rodeo, and one in 
Stockton.”  While asserting that site-specific analysis would be speculative, CARB develop an 
analysis of construction emissions scenarios for installation of representative equipment including 
tanker landside and dockside capture and control systems.  Draft EA p. 45 and Attachment B 
(with an “in depth description” of the four scenarios).   
 
Moreover, ISOR Appendix E, “CARB Staff Analysis of Potential Emission Reduction Strategies 
by Port/Terminal/Berth for Crude and Product Tanker Vessels (September 2019)” provides a 
berth-by-berth analysis containing further details on each of the twenty-one projects and the 
equipment they involve, including the number of land-based capture and control systems and 
number of new cranes to be installed per facility  Appendix E also notes site-specific space 
constraints, navigational risks and potential piping routes.  As the ISOR (p. I-8) acknowledges: 
“Many of these wharves [operated by oil companies] cannot accommodate pollution control 
equipment without extensive construction (on land and in the water) to support additional weight 
and demand for power.”  For at least two tanker berths, CARB has already identified potential 
wetland impacts from installing land-based capture and control systems and cranes.  See ISOR 
Appendix E, pp. 3, 5.  The Draft EA, Attachment B, develops representative facility scenarios in 
further detail for purposes of air quality modeling, including the construction equipment, pile 
driving and deck expansion that would be required (Attachment B, pp. 13-15 and Table B-24).  
Having analyzed the projects in some detail and already disclosed the project-specific information 
in the SRIA and representative scenarios in Draft EA Attachment B, CARB cannot now claim that 
it cannot use this information for analysis of adverse environmental impacts, even at the program 
level.  Actual sites and site-specific equipment have already been evaluated.   
 
The environmental analysis must take into account a reasonable range of environmental, 
economic and technical factors, populations and geographic areas, and specific sites. CEQA 
§ 21159(c).  By relying on the generic programmatic disclaimer, and dismissing any further 
analysis and disclosure on the majority of impacts as “speculative” despite the information that 
CARB has already collected, the Draft EA has failed to do so.   
 

E. The Record Overstates Benefits and Does Not Support Findings of Overriding 
Considerations 
 

Having determined that, at the program level of analysis, many impacts are potentially significant 
and unavoidable due to uncertainty of mitigation at the project level, CARB must adopt findings 
that the unavoidable significant impacts are acceptable given the anticipated environmental 
benefits of the At Berth Regulations, referred to as “overriding considerations.”  CEQA § 21081, 
CEQA Guidelines § 15091. However, findings of overriding considerations must be based on 
substantial evidence.  CEQA Guidelines § 15091(b).  As discussed in the sections below, and 
incorporated by reference in this CEQA comment, CARB’s evaluation of the benefits of the At 
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Berth Regulations are overstated.  For the same reasons, CEQA findings of overriding 
considerations are not supported by the overstated evaluation of benefits.    
 
In addition, CARB’s CEQA regulations provide for consideration of beneficial as well as adverse 
environmental impacts of its actions in the Draft EA.  17 CCR 60004.2(a)(3).  For this purpose, 
and again for the same reasons, CARB’s evaluation of beneficial environmental impacts is 
overstated. 

 
F. The Draft EA Errs In Finding Less Than Significant Operational Hazard and Safety 

Impacts to Tanker Vessels 
 

In one of the few exceptions to its generic assumption of potentially significant and unavoidable 
impacts based on uncertainty of project level mitigation, the Draft EA asserts that construction 
and operational impacts to vessels associated with hazards and hazardous materials will be less 
than significant.  Draft EA, pp. 101 (Impacts 9.B-1 and 9.B-2), 151-152 (cumulative hazard 
impact).  On the contrary, these are the impacts that are most clearly significant and unavoidable, 
if the At Berth Regulations are adopted as proposed without waiting for a feasibility study to 
demonstrate that safe and effective compliance technology exists for oil tankers.  Indeed, as the 
ISOR acknowledges (p. III-22):  “Regardless of location, safety studies need to be performed to 
ensure all safety consideration are met, given that the tanker vessels carry explosive cargos.”  
Prior to such studies, the categorical dismissal of hazard impacts as less than significant at the 
programmatic level is, at the least, premature.      
 
The hazard and hazardous materials section of the Draft EA (pp. 94-101) focuses on hazards 
from spills and hazardous materials use during facility construction and operation.  Regarding 
construction and operational impacts to vessels, the Draft EA (p. 101) notes that vessels already 
utilize safe operation protocols and that vessels based in the United States must comply with 
Occupational Safety and Health Administration (OSHA) and U.S. EPA standards.  However, 
safety protocols and standards do not yet exist for operating the new vessel emission control 
technology to be developed for the At Berth Regulations. 
 
As discussed above, and documented in Exhibit 2 (Woodbridge Marine letter), compliance with 
the At Berth Regulations as proposed requires emission capture technology for tanker vessels 
that does not now exist.  As detailed in Exhibit 2, by mandating a shore-based control system 
before such systems have been developed and proven feasible and safe at scale, the At Berth 
Regulations create serious safety risks with no immediate solutions yet available, including 
electrostatic hazard, stack pressure maintenance, safe and secure stack connection and 
emergency disconnection.  As a result, the rule threatens to result in “[i]ncreased risk to the 
operation and also the terminal and vessel directly, including fire, explosion, loss of life and 
significant pollution events” and also “[s]ignificantly longer operations which also increases the 
risk of an accident.”  Exhibit 2, p. 5.  Moreover, with only a nonbinding possibility of future 
amendment to extend compliance deadlines, the At Berth Regulations do not allow sufficient time 
to develop safe solutions and certify compliance with safety standards that also must be adapted 
to apply to the untried new technology.  Thus, the Draft EA’s claim of less than significant safety 
impacts for vessels is unsupported and implausible on its face. 
 
For hazards associated with shore-side installation of capture and control systems (included in 
Impact 9.A-2), the Draft EA (pp. 96-100) takes its default approach of finding the impact significant 
and unavoidable, based on uncertainty of mitigation to be determined by the lead agencies that 
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review shore-side projects.  The Draft EA does include a vague generic statement that accidents 
can happen but assumes that essentially “the same safety practices would continue to be used”:   
 

“Hazardous materials that may be classified as flammable, corrosive, or reactive are often 
transported in ocean-going tanker vessels.  Accidents that could occur during the 
transportation of these hazardous materials could include things such as spills, fires, and 
explosions that could involve terminal equipment or vessels at berth.  As such, there is an 
inherent need for additional safety measures for all tanker vessels visiting California ports 
and marine terminals. 
 
Under the Proposed Regulation the same activities which occur at California ports and 
terminals would continue.  The primary change would be the requirements to control at 
berth emissions.  CARB staff believes the most likely control option for tanker vessels 
would be land-based on capture and control systems.  Use of capture and control 
technology would require additional interfaces at ports, which requires safety management 
due to the transfer of flammable materials from vessels.  Use of these interfaces would be 
similar to activities already occurring at California ports, where there are interfaces for 
other purposes.  It is assumed that the same safety practices would continue to be used, 
but that use of capture and control technology would result in increased safety 
management efforts. 
 
This technology would therefore not increase the risk of the release of hazardous 
materials.” 
 

Draft EA, pp. 99-100.  It is unclear what conclusion the Draft EA reaches, since it goes on to state:   
 

”Therefore, the requirements of the Proposed Regulation would not be expected pose 
significant risk for the public or the environment” (emphasis added) – but, immediately 
following, states that:  “As such, long-term operational-related effects associated with the 
Proposed Project to hazards and hazardous materials could be potentially significant.”  
Id. (emphasis added).   
 

Even so, the Draft EA fails to acknowledge that the At Berth Regulations will cause “[i]ncreased 
risk to the operation and also the terminal and vessel directly, including fire, explosion, loss of life 
and significant pollution events” and also “[s]ignificantly longer operations which also increases 
the risk of an accident.”  Exhibit 2, p. 5.   
 
Instead, the Draft EA (p. 100) assumes that “the same safety practices would continue to be used” 
though with “increased safety management efforts.”  By disregarding the risks associated with 
requiring new and untried technology, the analysis of non-vessel operational hazards posed by 
the requirements of the At Berth Regulations is also deficient.12   
 
Moreover, to the extent that the Draft EA (pp. 95-96, 100) relies on project-level mitigation to 
reduce construction and non-vessel operational impacts to less than significant in Mitigation 
Measures 9.A-2 and 9.A-2 (which calls for implementation of Mitigation Measure 9.A-1), the 

                                                           
12 In addition, the tanker landside control system scenario that CARB staff developed for purposes of air 
pollutant emission calculations describes a hazard risk not mentioned in the Draft EA itself:  “Due to the 
explosive nature of tanker vessel’s cargo, emissions control systems that require a burner should be 
placed far from cargo.”  Draft EA Attachment B, p. 12.   
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measures lack any performance standards or potential actions that could feasibly achieve 
performance standards to reduce fire, explosion and other hazard risks associated with capture 
and control systems for tanker vessels.  (MM 9.A-1 addresses only handling and storage of 
hazardous materials.)  Accordingly, Mitigation Measures 9.A-1 and 9.A-2 fail to comply with the 
requirement for deferring the development of specific details of mitigation.  CEQA Guidelines § 
15126.4(a)(1)(B).   
 

G. The Draft EA Erroneously Rejects Impacts to Fire Protection Service as Insignificant  

Like the vessel hazard analysis, the public services analysis also diverges from the otherwise 
conservative approach of treating impacts as potentially significant and unavoidable at the 
program level, to be addressed at the project. Level.  Instead, the Draft EA (pp. 123-124, and p. 
156 for cumulative impacts) concludes that both short-term construction and long-term 
operational effects of the At Berth Regulations on public services – including fire protection 
services – would be less than significant.  This conclusion is based on the assumption that 
compliance with the regulations will not require a large new workforce.  “Thus, the provisions of 
public services would be sufficient because [the] Proposed regulation is not anticipated to result 
in unplanned increases in population levels.  As a result, short-term construction-related and long-
term operational-related effects associated with the Proposed Regulation on response time for 
fire protection… would be less than significant (emphasis in original).  Id. However, this 
exclusive focus on population-based demand for fire protection completely ignores any increased 
fire and explosion risk to vessels and to wharf and onshore infrastructure attributable the emission 
capture and control system itself, as documented in the Woodbridge Marine letter, Exhibit 2.  
Moreover, the Draft EA is internally inconsistent: though fire protection is dismissed as an 
insignificant issue in the public services analysis, it is recognized as requiring mitigation in the 
transportation impact analysis.  See Mitigation Measure 17.A-2 (Draft EA, p. 131), requiring local 
lead agencies for implementation projects to “[c]onsult with and implement recommendations from 
local fire protection services regarding emergency access requirements.” If local lead agencies 
fail to do so, the Draft EA concludes, the impact would be significant and unavoidable. By the 
same reasoning, the Draft EA should be revised to acknowledge the impact to fire protection in 
the public services analysis.     

H. The Draft EA Erroneously Ignores Wildfire Risks and Public Safety Power 
Shutdowns  

Another issue on which the Draft EA departs from its otherwise conservative program-level 
approach and assumptions is wildfire risk.  The Draft EA (pp. 95, 100) assumes without presenting 
evidence that, in every case, equipment would be located in areas without substantial open space 
and vegetation, and summarily concludes that impacts from increased wildfire risk during 
equipment construction and operation would be less than significant.  This is an unreasonably 
broad conclusion for a programmatic analysis that does not examine conditions at any specific 
sites.  California’s recent experience of severe and widespread wildfires extending into developed 
areas, combined with the need to address safety and fire hazard impacts as discussed above and 
documented in the Woodbridge Marine letter (Exhibit 2), suggest that the potential impact of 
increasing wildfire risk should not be so summarily dismissed.      

California’s recent wildfires and wildfire prevention efforts have also raised a new concern with 
the reliability of electrical systems:  the prospect of public safety power shutdowns.  The Draft EA 
considers electricity demand, but incorrectly assumes that electric power will always be available 
for operating emission control systems.  The analysis should be revised to include the 
consequences of power shutdowns and the need for backup systems.      
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I. The Draft EA Provides Only Cursory Discussion of Impacts to Biological Resources 
 
The Draft EA again falls back on the cursory programmatic approach for impacts to biological 
resources.  Briefly acknowledging that “capture and control devices could require the construction 
of new pilings and surface area”, the Draft EA concludes that the “potential for adverse 
construction-related effects related to these activities on biological resources would mainly be 
limited to pile driving, installation of piping and staging areas associated with facility 
modifications.”  Draft EA, pp. 59-60. The Draft EA notes that construction impacts could 
temporarily affect special status coastal species (identifying only two species, the California Least 
Tern and California Brown Pelican); downplays as “unlikely” the adverse turbidity and water 
quality impacts on subtidal benthic species and communities from dredging activity; and 
minimizes biological impacts as limited to a few species that occur in industrially developed areas, 
concluding (without site-specific review) that affected areas are “all highly disturbed and not likely 
to be supportive of a large range of biological species.” Draft EA, pp. 59-60, 63-64. 
 
In limiting and downplaying its discussion of biological impacts, the Draft EA virtually disregards 
the setting in which most or all marine terminals are located, surrounded by estuaries, wetlands 
and other biologically rich coastal areas. Though the Draft EA names only two bird species, 
hundreds of species of animals and plants are associated with such habitats throughout 
California, including many protected species.13 Migrating and breeding fish and marine mammals 
pass through the area at specific times of year, unmentioned by the Draft EA, although 
construction work is often confined to limited periods when the species are not present.  For 
example, pile driving within San Francisco Bay is currently restricted to a period from June 1 and 
November 30 (“fish windows”) to protect fisheries and accommodate fish breeding seasons.  
(Prohibition of construction for substantial parts of the year is another factor that contributing to 
the long timelines for construction completion as shown in Exhibit 6.)   
 
Indeed, the often lengthy duration of CEQA review and permitting for wharf projects is a function 
of the close oversight of impacts to coastal species and habitat among resource agencies such 
as California Coastal Commission, State Lands Commission, California Department of Fish & 
Wildlife, San Francisco Bay Conservation and Development Commission (“SFBCDC”), Regional 
Water Quality Control Boards, U.S. Fish and Wildlife Service and National Marine Fisheries 
Service (see, e.g., Exhibit 4, slide 6).  Though landside facilities may be highly disturbed, many 
vessel berths are at the end of long structures projecting for thousands of feet out into marine and 
estuarine habitats; see Exhibits 4 and 5.  Any baseline disturbance attributable to the presence 
of the existing structures is limited to the narrow footprints of the structures themselves.  For 
example, many vessel berths operate in coastal areas which, by their nature, are located near 
endangered species habitat and wetlands. With little or no available deck space for installing new 
capture and control equipment, structural expansion of decking and new crane and electrical 
equipment support structures must be built out over undisturbed waterways and wetlands, with 
piles driven into undisturbed submerged lands.  Moreover, some agencies such as SFBCDC treat 
permanent over-water shading as a significant environmental impact, which should recognized at 
the program level since it will have to be addressed by project-level lead or responsible agencies.  
Space constraints on the existing structures will also require barge-based construction work, 
which is slower than onshore work, resulting in longer construction impact periods which may 
extend over multiple seasons due to “fish window” constraints. 
 

                                                           
13 Attachment A to the Draft EA, p. 17 notes that approximately 150 animal and 52 plant special-status 
species inhabit California coastal areas, wetlands, rivers and vernal pools. 



California Air Resources Board   
December 3, 2019 
Page 21 
 

 

 

Western States Petroleum Association    1415 L Street, #900, Sacramento, CA 95814        916.498.7752    cathy@wspa.org      wspa.org 

CARB’s berth-by-berth assessment already contains some information on biological resource 
impacts, demonstrating that it would not be infeasible or speculative to provide additional analysis 
in the Draft EA. For example, for at least two tanker berths, CARB has already identified potential 
wetland impacts from installing land-based capture and control systems and cranes.  See ISOR 
Appendix E, Crude and Tanker Product Vessels table, pp. 3, 5.    
 

J. The Draft EA Ignores the Potential for Significant Land Use Plan Conflicts 
 

In assessing conflict with land use plans and policies adopted for the purpose of avoiding or 
mitigating environmental effects, the Draft EA (pp. 107-108) summarily asserts that no impact (not 
just a less than significant impact) will occur.  Here, the Draft EA assumes that construction will 
take place within existing developed areas in or adjacent to port and terminal footprints, where 
industrial uses are allowable with existing zoning and conditional use permits, or where local land 
use authorities may grant variances.  Yet elsewhere the Draft EA (p. 59) concedes that “capture 
and control devices could require the construction of new pilings and surface area” extending over 
the water.  Again, the Draft EA ignores the fact that, though landside work may occur in developed 
and disturbed areas, many vessel berths are at the end of long structures projecting for thousands 
of feet out into marine and estuarine habitats; see Exhibits 4 and 5.  There is no evaluation or 
even mention of potential conflicts with the policies and provisions in Local Coastal Programs 
(“LCPs”), General and Specific Plans (including those serving as LCPs), and regional plans such 
as SFBCDC’s Bay Plan. A multitude of environmentally protective provisions and policies in these 
land use plans, adopted to avoid or mitigate effects on sensitive coastal areas and wetlands, will 
apply to compliance projects for the At Berth Regulations.  Potential inconsistencies cannot be 
assumed away on a statewide program level, without any analysis of those plans and policies.  
Accordingly, land use plan conflicts must be considered an additional potentially significant and 
unavoidable impact which is not disclosed or analyzed in the Draft EA. 

 
K. The Draft EA Fails to Analyze Relevant Cumulative Impacts 

 
The Draft EA must consider cumulative impacts.  CEQA Guidelines § 15065, 17 CCR 
§ 60004.2(a)(5).  For purposes of cumulative analysis, a lead agency document may choose one 
of two methods of identifying past, present and reasonably foreseeable future projects whose 
impacts may combine, together with those of the proposed project, to cause a potentially 
significant impact.  One option is the “list” method, compiling a list of projects in the vicinity of the 
proposed project or otherwise likely to contribute to impacts together with the proposed project.  
The other option is the “projections” method, considering the contribution of the proposed project 
together with projected levels of local or regional growth presented in an adopted planning 
document, such as a general plan or a regional transportation plan.  CEQA Guidelines § 15130.In 
the Draft EA, CARB has chosen the projections method, relying on projections in a prior 
Environmental Analysis prepared for the 2016 State Implementation Plan (“SIP”) Strategy.  Draft 
EA, p. 139.  This approach ignores the fact that compliance for the At Berth Regulations will be 
projects at berths.  Rather than comparing to statewide projections developed for purposes of 
analyzing impacts of air quality improvement measures in the SIP Strategy EA, the Draft EA 
should have examined cumulative impacts from a project list or projections for projects whose 
effects could combine with those of this rule.  For example, the Draft EA (again relying on the 
programmatic level of analysis) summarily concludes that cumulative impacts to biological 
resources may result from implementation of the State SIP Strategy recommended measures 
together with the At Berth Regulations.  See Draft EA, pp. 148-149.  The State SIP Strategy’s 
recommended measures could, as the Draft EA notes, increase demand for biofuel feedstock 
production, affecting areas that support biological resources.  But the Draft EA ignores much more 
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relevant contributions to cumulative biological resource impacts from coastal zone residential and 
industrial development that, together with At Berth Regulations compliance projects, would impact 
wetlands and other sensitive habitats.  The Draft EA disregards projections of regional coastal 
growth, instead applying a narrow, parochial focused on CARB’s air quality jurisdiction which 
ignores the CEQA mandate to consider the full range of environmental side-effects of the 
rulemaking. 

L. The Draft EA Fails to Analyze Reasonable Alternatives  
 

The Draft EA must consider a reasonable range of alternatives to the At Berth Regulations as 
proposed, which could feasibly attain most of the project objectives but could avoid or 
substantially lessen significant environmental impacts.  CEQA Guidelines § 15126.6, 17 CCR 
§ 60004.2(a)(5). The Draft EA considers a limited set of alternatives, including Alternative 6 which 
would eliminate tankers from the scope of regulations; Alternative 6 is rejected because it would 
forego the air quality and GHG benefits to be obtained from regulating tanker emissions.  Draft 
EA, pp. 175-181.    

However, the Draft EA fails to consider or even mention another reasonable and feasible 
alternative that has been brought to CARB’s attention in the administrative rulemaking process:  
the “Alternative Proposal for Amendments to At-Berth Regulations” proposed by an industry 
coalition consisting of the California Association of Port Authorities, Cruise Lines International 
Association, Pacific Merchant Shipping Association, World Shipping Council and WSPA, by letter 
dated February 15, 2019 (the “Coalition Alternative”).  This is all the more surprising because the 
Coalition Alternative is considered for non-CEQA purposes as Alternative 3 in the ISOR, pp. X-8 
– X-10. 

With this comment, WSPA formally requests that the Coalition Alternative be addressed in the 
revised final EA as an alternative under CEQA.  A lead agency must consider reasonable and 
feasible alternatives offered in public comments and must explain why an alternative does not 
satisfy the project’s objectives, does not offer substantial environmental benefits or cannot 
feasibly be accomplished.  Center for Biological Diversity v. County of San Bernardino (2010) 185 
Cal.App.4th 866, 883.  

As described in the ISOR, the Coalition Alternative would require feasibility and cost effectiveness 
studies prior to expansion of existing regulatory requirements.  “These feasibility studies would 
identify cost effective emissions control programs based on reasonable implementation 
deadlines, safety concerns associated with the use of potential emissions control strategies, 
infrastructure readiness, and technological feasibility.”  ISOR, p. X-8.  In the ISOR, CARB rejects 
the Coalition Alternative for non-CEQA purposes, reasoning that it would delay At Berth Rule 
implementation and the outcome of the infeasibility study is uncertain, thus achieving fewer and 
less certain reductions in air pollutants and GHG emissions.   

Had the Draft EA considered the Coalition Alternative, presumably it would have reached the 
same conclusion.  However, that conclusion is based on a flawed premise:  that the At Berth Rule 
would actually achieve emission reductions sooner and with greater certainty than the Coalition 
Alternative.  As discussed and demonstrated in WSPA’s comments herein and submitted 
previously, the deadlines in the At Berth Rule cannot feasibly be met, and the feasibility study is 
essential for evaluation and development of safe and effective new technology to comply with the 
rule.  The ISOR’s rejection of the Coalition Alternative in comparison to the At Berth Rule is based 
on a fictitious scenario of compliance timelines that will not occur.  In considering the Coalition 
Alternative as a CEQA alternative, the revised final EA should not rely on that flawed premise.  
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M. CARB Should Utilize Reasonable Objectives in Evaluating Alternatives  
 

When evaluating alternatives under CEQA (including the no project alternative), a lead agency 
must consider whether the alternatives can feasibly satisfy most of the basic objectives of the 
project.  CEQA Guidelines § 15126.6.  However, CEQA prohibits framing objectives so narrowly 
as to preclude reasonable and feasible alternatives to the proposed project; see In re Bay-Delta 
Programmatic Environmental Impact Report Coordinated Proceedings, 43 Cal. 4th 1143, 1166 
(2008) (“a lead agency may not give a project's purpose an artificially narrow definition”).  Here, 
one of the project objectives included in the Draft EA refers to timing:  “Assist in achieving CARB’s 
proposed strategy to attain health-based federal air quality standards over the next fifteen years 
as part of nonattainment area Strategy Implementation Plans.”  Draft EA, p. 164.  To the extent 
that CARB relies on consistency with that objective, it should not be read to preclude modifying 
the deadlines in the proposed At Berth Regulations to allow a reasonable and feasible period of 
time for compliance at tanker terminals. 
 
Another of the project objectives refers to safety:  “Ensure all emission control technologies do 
not present any safety issues that cannot be addressed with a safety exemption provision.”  
Id.  For the reasons discussed in these comments, the proposed project itself contains compliance 
deadlines that do not satisfy this objective. 
 

N. The Draft EA Should Be Revised and Recirculated 
 

Correcting the deficiencies discussed in these comments would require the addition of significant 
new information disclosing new or substantially more severe environmental impacts, thereby 
triggering recirculation under CEQA Guidelines § 15088.5.  Accordingly, CARB must revise and 
recirculate the Draft EA for additional public disclosure and comment 
 
IV. The Emissions Inventory Contains Incorrect Assumptions and Methodology  
 

A. Staff’s Tanker Emissions Growth Assumptions are Not Realistic and Contradict 
CARB’s Own Regulatory Objectives Related to Fossil Fuel Use in California  

 
Staff relies on two different sources to model the growth of emissions from tankers.  For POLA 
and POLB, data were based on a report developed by Mercator in 2016 to identify long-term 
shipping trends and identify the risk of cargo diversion.  See Mercator International LLC, San 
Pedro Bay Long-term Unconstrained Cargo Forecast (July 12, 2016).  For the remaining areas, 
Staff relied on the Freight Analysis Framework (“FAF”) developed by the Center for Transportation 
Analysis.  Both reports present anticipated macroeconomic scenarios that lack sufficient detail to 
properly and specifically model expected future tanker emissions, because they do not consider 
any constraints particular to the tanker industry such as vessel draft limits and pipeline connection 
capacities.  Secondly, Staff has applied expected growth in tanker activity across all the baseline 
2016 tanker visits.  This assumption misses the mark on real trends and even contradicts the 
stated goals of CARB’s own policies related to fossil fuel (which generally seek to diminish fossil 
fuel use in California, not grow it).  WSPA asks Staff to re-evaluate the results of their analysis 
and assume more realistic trends in the shipping industry, consistent with real-world data and 
CARB’s own statewide fossil fuel regulatory policies and goals.            
 
Staff also incorrectly applies inflated growth factors to expected future tanker traffic at POLA and 
POLB.  In an attempt to identify long-term shipping trends and the risks of cargo diversion from 
POLA and POLB, Staff again relies on the Mercator Report.  The Mercator Report forecasts 
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increases of roughly 50% in exports of non-crude oil (identified in the report as “refined products”) 
between 2015 and 2040.  See Mercator Report, pp. 17-18.  Importantly, over that same period, 
the Report also forecasts modest declines in both crude oil and non-crude oil imports.  Id., pp. 
17, 126.  In the SRIA, Staff claims that these results support an estimated 57% growth in all 
“activity” at POLA and POLB between 2021 and 2032.  See SRIA, p. 31.   
 
Attempting to apply these numbers to anticipated future tanker traffic in California misapplies the 
Mercator Report and ignores real-world data.  Based on 2016 data from the U.S. Energy 
Information Administration for Petroleum Administration for Defense District (PADD) 5, nearly 
77% of all imports to the West Coast are crude oil.  Even the Mercator Report reflects that, as 
recently as 2014, more than 68% of all liquid bulk volume at POLA and POLB was attributable to 
crude oil imports.  See Mercator Report, p. 110.  Given that tanker activity at the Ports 
predominantly represents crude oil imports, the Mercator Report does not support the notion that 
all tanker “activity” in California will grow by anything approaching 57% through 2032.  Indeed, 
according to the Mercator Report, crude oil imports into POLA and POLB are forecasted to 
decline through 2032 and beyond.  See Mercator Report, pp. 117-119.    
 
The result of this incorrect reading of the Mercator Report is a dramatically overestimated growth 
rate for tanker emissions.  Pumping emissions associated with tanker traffic should be generally 
declining as crude oil imports decline over time, not increasing at the rate Staff has asserted.  This 
incorrect assumption is a fundamental flaw in Staff’s analysis of claimed emissions savings 
associated with the At Berth Regulations.    
  

B. Staff Incorrectly Assumes That No Tier III Vessels Will Be in Service By 2030 
 
As one of its fundamental justifications for the At Berth Regulations, Staff assumes that no marine 
vessels meeting the International Maritime Organization’s Tier III emissions standards will be 
calling at California terminals until 2030 at the soonest.  Staff Report, App. H (“2019 Update to 
Inventory for Ocean-Going Vessels at Berth: Methodology and Results”), pp. H-6, H-36 to H-37.  
Comments submitted to CARB earlier in this rulemaking document that this assumption is 
incorrect and ignores real-world evidence to the contrary.   
 
For example, Chevron’s Richmond Long Wharf (RLW) acquired two Tier III-equivalent vessels in 
2018.  See Staff Report, Appx. H, p. H-25.  Specifically, Chevron operates two Suezmax-sized 
tankers that lighter nearly 70% of the Richmond Refinery’s deliveries of crude to RLW.  These 
tankers use superheated steam auxiliary boilers and turbogenerators to generate electricity in 
low-emission mode, which yield no diesel particulate matter (DPM) and emit NOx emissions lower 
than those produced by Tier III-qualifying diesel engines (i.e., on the order of 0.78 g/kWh, versus 
the Tier III 2.31 g/kWh NOx limit for a 900 rpm diesel generator). Chevron expects that fully one-
third of Chevron’s fleet will meet the Tier III standards by 2021 – more than nine years before 
Staff’s assumed first date of Tier III vessel service at California terminals.  Chevron anticipates 
that 55% of vessels visiting RLW will be Tier III compliant by 2030, and 80% will be compliant by 
2035 – conclusions consistent with a separate third-party study estimating roughly 50% Tier III 
vessels visiting RLW by 2030.  See Letter dated Feb. 15, 2019 from Henry T. Perea to Cynthia 
Marvin (attached hereto as Exhibit 8), p. 3 (Figure 1-1)  
 
The available evidence contradicts Staff’s assumption of zero Tier III vessel visits at terminals 
before 2030.  Because Tier III-compliant vessels emit substantially less NOx per kilowatt-hour on 
average than Staff’s assumed future vessel mix, Staff’s assumption of future NOx emissions at 
terminals also is at odds with actual real-world experience.  Indeed, based on these facts, the At 
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Berth Regulations would be relevant in meeting targeted emissions reductions for less than 5 
years at most, before the influx of Tier III vessels will yield overall fleet NOx reductions that meet 
or exceed the reductions coming from the At Berth Regulations.  Moreover, the types of on-board 
emission control associated with Tier III compliance would provide emissions reductions 
throughout the entire Emission Control Area (ECA) (i.e., during vessel transit and maneuvering), 
while the benefits anticipated by the At Berth Regulations would only accrue while vessels are at 
berth.14 
 
Neither the ISOR nor the At Berth Regulations account for these facts.  Were Staff to apply the 
correct assumptions consistent with real-world data, it would be forced to conclude that the cost-
effectiveness of the At Berth Regulations is far less than that claimed in the Staff Report materials.  
It is also likely that alternatives to the At Berth Regulations would prove to be far more cost-
effective in achieving real-world NOx emissions reductions.     
 

C. Staff Overestimates Pumping Activity of Tankers At Berth at Terminals  
 
Staff’s at berth emissions inventory is also unrealistically high because it overestimates actual 
tanker pumping activity at berth.  Specifically, Staff makes the incorrect assumption that tankers 
that berth at marine terminals have the same activity mode profile as tankers that berth at 
POLA/POLB (i.e., actively pumping product 85% to 100% of the time they are at berth).  See Staff 
Report, Appx. H, pp. H-21 to H-25.  This is contradicted by evidence Chevron submitted to staff 
concerning real-world experience at Richmond Long Wharf (“RLW”).  See Exhibit 8, p. 4.  This 
data shows that vessels at berth (particularly non-Suezmax vessels) actually spend significant 
periods of time either loading by gravity feed or idling – two modes with lower overall emission 
rates versus times of active pumping.  Thus, rather than simply assuming only two operating 
modes for tankers at berth – “Discharging” and “Other/Loading” – Staff should gather additional 
information from the ports and terminals to account for the different emissions occurring during 
pumping, ballasting and idling/hoteling, and use this information to arrive at a more accurate 
estimate of actual at berth emissions. 
 
While Staff acknowledges the RLW data, it apparently refuses to accept the data as illustrative of 
any terminal’s operation besides RLW.  See Staff Report, Appx. H, pp. H-24, H-25 (separately 
listing discharging/loading times and resulting boiler effective power for tankers for “Richmond” 
and for “Rest of CA (based on POLA/POLB)”).  Rather, Staff simply assumes that vessels at all 
other California terminals will have the same effective power loads as vessels calling at 
POLA/POLB – i.e., pumping 85%-100% of the time.  See Staff Report, Appx. H, p. H-21, H-24. 
 
This assumption does not find support in real-world practice.  The mix of vessel types and 
operations calling to service refineries varies.  Due to draft limitations, the POLB has California’s 
only deepwater berth that can accept Very Large Crude Carriers (VLCCs) and Ultra Large Crude 
Carriers (ULCCs), which Staff notes engage in discharge pumping 100% of the time while at 
berth.  In contrast, most of California’s other marine terminals cannot host VLCCs and ULCCs, 
and vessels that do call on the terminals typically spend less of their time at-berth in an active 
pumping mode.  This real-world evidence belies Staff’s assumption that the other California’s 
marine terminals see identical vessel types and operations as those found at the POLA/POLB.  

                                                           
14 Staff also ignores the effects of other emissions mitigation measures already routinely employed on 
tankers at berth, including the fact that tankers currently utilize boiler emissions for use as inert gas in 
cargo tanks, which reduced the risk of explosion of hydrocarbon vapor in those tanks.  The use of this 
boiler gas as a cargo inerting gas serves to reduce boiler emissions by 25%.      
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Moreover, it appears that there is an error in Staff’s adjustment of the emissions inventory to 
account for the two Chevron Tier III-equivalent ships that started service in 2018.  See Staff 
Report, Appx. H, p. H-25.  Staff refers to the vessel class of the two ships as “Seawaymax.”   This 
is incorrect; the vessel class introduced was actually Suezmax.  Since it appears Staff estimated 
adjusted effective power incorrectly assuming these two vessels to be Seawaymax, Staff must 
correct their calculations to properly reflect that the two vessels are Suezmax. 
 

D. Staff Overestimates Future Growth of Vessel Visits at Terminals 
 
Staff also continues to assume unrealistically high future vessel traffic growth at California 
terminals, predicting that tanker visits will grow between 25.4% and 318.2% by 2050.  WSPA 
requests Staff include a section of the inventory report illustrating why growth was applied as it 
was.  First, real-world data simply does not support such extreme predictions in growth at 
California terminals.  For example, actual vessel calls at RLW between 2007 and 2017 
experienced net growth of closer to 1% over that ten-year period, with fairly cyclical growth and 
declines in vessel visits within that period year-to-year.  See Exhibit 8, p. 8.  Using this data as a 
guide, total vessel growth rate at RLW by 2050 would be expected to be around 4% in aggregate.  
This growth assumption is very different than that assumed by Staff and yields a much lower 
forecast of future growth at the terminals based on real-world data.   
 
Moreover, it appears Staff have not considered the carrying capacity of a tanker when applying 
the growth factor.  Equating growth in tanker vessel visits to growth in total tonnage throughput 
neglects the fact that different vessels carry a range of different volumes.   
 

• To illustrate this issue, a 400,000-ton increase in freight throughput is a year could 
represent 1% growth in overall tonnage, but based on vessel DWT, it would be possible 
for just two Suezmax vessels to carry that additional volume.  Applying a 1% growth factor 
to a baseline number of vessels as Staff has done could yield a higher number than 2 
additional vessel visits (for example, for the Richmond Complex, which had 400 tanker 
visits in 2016, a 1% growth factor would assume four additional tanker trips per year).   
 

• As Staff’s proposed methodology is applied over a longer period (e.g., 10 years), the 
difference between the anticipated number of vessels and actual vessel calls could 
compound, as Staff continues to ignore the larger carrying capacities of each vessel.  In 
the example of the Richmond Complex, applying Staff’s proposed method would yield an 
estimate of 4,627 vessels needed to physically carry the anticipated volume between 2016 
and 2026, rather than 4,510 vessels that would actually be required to physically carry the 
volume.   

 
For these reasons, Staff’s estimates of future terminal growth result in a gross overestimation of 
likely future baseline emissions at marine terminals. 
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V. Staff’s Methodology for Estimating Health Impacts is Flawed 
 
This section incorporates comments on technical flaws with the novel methodology utilized in the 
ISOR, as explained in a memorandum provided by air quality expert Gary Rubenstein of 
Foulweather Consulting, attached hereto as Exhibit 9. 
 

A. Staff’s Assumption that DPM Health Values Can Be Assigned to Emissions from 
Marine Engines Operating on MGO, MDO or HFO is Inappropriate and Unfounded 

In the Health Analyses document for the At Berth Regulations (Appendix G to the ISOR), Staff 
assumes that the cancer potency factor (“CPF”) and chronic reference exposure level (“REL”) for 
DPM are applicable to the particulate emissions from ocean-going vessel marine engines fueled 
with marine gas oil (“MGO”), marine diesel oil (“MDO”), and marine heavy fuel oil (“HFO”).  See 
Staff Report, Appx. G, p. 3.  This is inappropriate.  The original DPM CPF and REL established 
by CARB were based largely on health effects studies looking at the exposure of railway workers 
to locomotive diesel engine exhaust from 1960s-vintage locomotives.  Despite this limitation, 
Staff now seeks to apply the same CPF and REL to all modern compression ignition auxiliary 
engines using diesel fuel on ocean-going vessels, including those compression ignition engines 
equipped with diesel oxidation catalysts and diesel particulate filters – both of which have been 
documented to fundamentally change the chemical nature of DPM.15   

Instead of extrapolating health-effects data based on 50-year-old technologies and fuels, Staff 
should assess the health impacts of modern auxiliary engines operated on fuels other than diesel 
fuel based on speciated composition of the exhaust for these engines, as CARB does in its risk 
assessments for engines using other fuels (such as gasoline, ethanol, and natural gas).  The 
ISOR provides no explanation as to why Staff rely on such old and inapposite data, when more 
recent data from modern auxiliary engines is available and potentially more probative. 

B. The Results of the Health Analyses Should be Placed Into Proper Context 

In its 2015 Risk Management Guidance, CARB warns that changes to risk assessment 
methodologies have resulted in increased calculated risk values, even though a facility has not 
changed its operations in a way that actually negatively affects public health in the real world.  

“One significant area of focus is how best to communicate what impact these methodology 
changes will have on health risk estimates, what those new risk estimates mean, and how 
best to manage sources and programs in a reasonable and health protective manner.  The 
procedures in the new OEHHA Manual will typically result in a higher estimated cancer 
risk from a facility even though they [the facility] use control technology and are actually 
maintaining or reducing its emissions.  As a result, it is a challenge to communicate the 
new information in a way that ensures the public’s right to know but does not imply that 
the facility has changed its operations or emissions in a way that negatively affects public 
health.”16 

                                                           
15 See, e.g., Advanced Collaborative Emissions Study (ACES): Lifetime Cancer and Non-Cancer 
Assessment in Rats Exposed to New- Technology Diesel Exhaust.  Health Effects Institute.  Research 
Report 184.  (January 2015) 
16 Risk Management Guidance for Stationary Sources of Air Toxics, CARB and CAPCOA. July 23, 
2015. pp. 2-3. https://www.arb.ca.gov/toxics/rma/rmgssat.pdf 
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The Health Analyses document does not present this background information to help the public 
understand the implications of the calculated risk values.  This tends to mislead the average 
reader into thinking that the risk associated with vessels at-berth is significantly greater than 
normal, when the evidence actually supports the conclusion that incremental risks are far lower 
at the California Ports and terminals than those risks faces by an average individual living in 
California. 

In contrast to the 2015 Risk Management Guidance, in the ISOR Staff concludes that “[e]missions 
from ocean-going vessels operating at berth are a significant and growing contributor to 
community air pollution and associated health impacts.”  ISOR, p. VI-1.  However, nowhere does 
Staff compare the emissions or potential health impacts attributable to OGVs at-berth with other 
sources of criteria air pollutants or toxic air contaminants that Californians are exposed to each 
day.  For example, the ISOR indicates that baseline (2016) maximum exposed individual 
incremental cancer risk (MEIR) attributable to ships at-berth is 74-in-a-million at the Ports of Los 
Angeles and Long Beach (POLA and POLB), and 16-in-a-million at the Richmond Complex (the 
Port of Richmond and the Chevron refinery berths).  ISOR, p. V-14.  While these incremental risks 
apply to individuals living within a relatively small distance from these two port complexes, CARB 
estimates that the average individual living in California is exposed to an incremental cancer risk 
attributable to diesel particulate matter (DPM) of approximately 520-in-a million.17  

Furthermore, as the following graphic (from CARB’s 2015 Risk Management Guidance) shows, 
CARB recommends development of a risk reduction plan if calculated risk levels exceed 100-in-
a-million.18  The At Berth Regulations ignore these guidelines by, in effect, imposing a risk 
reduction plan on a collection of sources (such as a port complex) at much lower levels, when 
such a plan would not be required for an individual stationary source with the same calculated 
risk level. 

 

                                                           
17 https://ww2.arb.ca.gov/resources/overview-diesel-exhaust-and-health . Accessed 11/7/2019. 
18 Risk Management Guidance for Stationary Sources of Air Toxics, CARB and CAPCOA. July 23, 
2015. p. 17. https://www.arb.ca.gov/toxics/rma/rmgssat.pdf 
 



California Air Resources Board   
December 3, 2019 
Page 29 
 

 

 

Western States Petroleum Association    1415 L Street, #900, Sacramento, CA 95814        916.498.7752    cathy@wspa.org      wspa.org 

C. CARB’s Claim That The At Berth Regulations Would Avoid $2.3 Billion in Health 
Impacts is Not Supported by Sound Science 

Staff’s Health Analyses (ISOR Appx. G) ascribe a statewide benefit of $2.245 billion19 to the 
avoided adverse health outcomes attributable to the proposed At Berth Regulations.  Fully 99.8% 
of this benefit is claimed to be associated with avoided premature deaths, and 87% of the claimed 
reduction in avoided premature deaths is associated with reductions in oxides of nitrogen (NOx) 
emissions.  These avoided premature deaths attributable to NOx reductions are, in turn, attributed 
to the formation of particulate ammonium nitrate in a photochemical reaction that CARB 
acknowledges occurs well downwind of the emission source (and only after the concentrations 
have been substantially reduced due to dispersion) – and hence, not in the communities nearest 
the ports.   

Relatively little formation of ammonium nitrate occurs in close proximity to the emission source, 
where dispersion is relatively low.  Formation of ammonium nitrate increases over time (and with 
distance from the source), as does dispersion.  While Staff’s analysis is not clearly presented, 
Staff does not appear to address these factors in calculating reduced ambient concentrations of 
ammonium nitrate particulates and the associated avoided adverse health outcomes.  These 
factors must be properly accounted for in order to get a true picture of avoided premature deaths. 

D. Staff’s Assumptions as to Ambient Concentrations of PM2.5 are Unexplained and 
Unsupported   

In the Health Analyses (ISOR, Appx. G, p. G-15, G-51), Staff indicates that they used the 
AERMOD model to estimate reductions in ambient concentrations of PM2.5.  However, AERMOD 
does not contain algorithms that model the photochemical reactions that convert oxides of 
nitrogen emissions to secondary ammonium nitrate.  While the Health Analyses document is silent 
as to exactly how Staff calculates the health benefits of NOx emission reductions, it appears (from 
the discussion at pp. G-53 to G-57) that Staff scaled the modeled PM2.5 concentrations by the 
ratio of NOx emissions from sources subject to the proposed rule to modeled PM2.5 emissions, 
with the further assumption that most, if not all, of the NOx emissions are converted into secondary 
ammonium nitrate because “[i]mpacts are assumed to take place over a wide geographic area.”  
ISOR, Appx. G, p. G-56.  If this was, in fact, Staff’s assumption, it is inconsistent with both the 
physical science and with the approach used by both CARB and California air districts to model 
ambient PM2.5 concentrations for State Implementation Plan purposes. 

Moreover, Staff’s assumption regarding the expected reduction in ambient nitrate concentrations 
attributed to the At Berth Regulations is not based on a methodology consistent with current 
USEPA guidance.  USEPA guidance for addressing secondary nitrate formation in dispersion 
modeling analyses under the Prevention of Significant Deterioration (PSD) program20 establishes 
a two-step process for evaluation: 

                                                           
19 CARB’s Initial Statement of Reasons asserts that “Total costs for all entities exceeding $2.2 billion 
through 2032, with a statewide valuation of avoided health impacts valued around $2.3 billion.”  In fact, 
the actual values reported in CARB’s report are $2,245,207,000 for avoided health impacts, and 
$2,164,319,000 for net costs. 
20 Guidance on the Development of Modeled Emission Rates for Precursors (MERPs) as a Tier I 
Demonstration Tool for Ozone and PM2.5 under the PSD Permitting Program (EPA 454/R‐19‐003). (April 
2019) 
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- A simple screening tool based on the use of Modeled Emission Rates for Precursors 
(MERPs); or 

- Direct analysis using a photochemical model such as CMAQ. 

The fact that USEPA’s guidance on this point applies to a specific regulatory program (i.e., the 
PSD permit program) does not undermine the fundamental science – the methodology is 
applicable both to individual point sources and to “a group of sources in the area.”  The ports 
assessed in CARB’s Health Analysis clearly fall within that second category.  However, CARB’s 
analysis of the potential health benefits of NOx emission reductions attributable to the proposed 
rule is not consistent with either of the two steps EPA recommends. 

VI. Implementation of the At Berth Regulations Will Be Far More Costly and Less Cost-
Effective Than Staff Claims 

 
As discussed above, California law requires CARB to document the anticipated costs and adverse 
economic impacts of the At Berth Regulations, and to show that the At Berth Regulations as 
proposed are cost-effective and “minimize[s] costs and maximize[s] the total benefits to 
California.”  See HSC §§ 38505, 38560, 38562, 39602.5, 43013, 43018; Cal. Gov. Code §§ 
11346.3, 11346.5.  CARB also must demonstrate that the At Berth Regulations will not force 
greenhouse gas-producing ship commerce to simply relocate their activities outside California.  
See HSC §§ 38505(j), 38562.   
 
In addition, under California law CARB must complete a Standardized Regulatory Impact 
Assessment (“SRIA”) if a proposed regulation will have an estimated economic impact on 
Californians of over $50 million.  See Cal. Gov. Code § 11346.3(c), 11346.36; 1 CCR §§ 2000(g), 
2002.  The SRIA must address, at a minimum: 
 

• The creation or elimination of jobs within the state. 
• The creation of new businesses or the elimination of existing businesses within the state. 
• The competitive advantages or disadvantages for businesses currently doing business 

within the state. 
• The increase or decrease of investment in the state. 
• The incentives for innovation in products, materials, or processes. 
• The benefits of the regulations, including, but not limited to, benefits to the health, safety, 

and welfare of California residents, worker safety, and the state’s environment and 
quality of life, among any other benefits identified by the agency. 

• Identification of each regulatory alternative for addressing the stated need for the 
proposed major regulation, including each alternative that was provided by the public or 
another governmental agency and each alternative that the agency considered; all costs 
and all benefits of each regulatory alternative considered; and the reasons for rejecting 
each alternative. 

• A description and explanation of: 
o The economic impact method and approach, including the underlying 

assumptions the agency used and the rationale and basis for those assumptions; 
o The specific categories of individuals and business enterprises who would be 

affected by the proposed major regulation; 
o The inputs into the assessment of the economic impact; 
o The outputs from the assessment of the economic impact; and 
o The agency's interpretation of the results of the assessment of the economic 

impact. 
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Cal. Gov. Code § 11346.3(c)(1); 1 CCR § 2002.   
 
As proposed, the At Berth Regulations would impose significantly greater costs of compliance 
than the ISOR estimates, with less overall emissions benefit than Staff claims.  Moreover, the 
SRIA for the At Berth Regulations (ISOR, App. C-1) fails to fully address the topics required by 
law, downplaying or ignoring key adverse impacts the At Berth Regulations are likely to have on 
the California economy and California residents. 
 

A. Staff Systematically Understates or Ignores Key Categories of Compliance Costs 
Associated With the At Berth Regulation 

While WSPA appreciates that Staff have incorporated many of the additional costs identified in 
WSPA’s May 30, 2019 comment letter to CARB on the At Berth Regulations, WSPA remains 
concerned that Staff still systematically underestimates the costs of compliance with the At Berth 
Regulations. 
 
Perhaps most fundamentally, in the absence of a feasibility study, cost conclusions in the ISOR 
and SRIA are speculative at best, if not totally unfounded.  Staff starts with the premise that a 
shore-based emissions capture and control system will be feasible for use with tankers, yet 
neither the SRIA nor the ISOR identifies any evidence that such a system has been demonstrated 
in practice at scale for a tanker, whether that be at a public port or private marine terminal.  All 
subsequent claims of costs, economic and fiscal impacts, benefits and cost savings in the ISOR 
and SRIA depend on that flawed assumption, and so they themselves are not sufficiently 
supported.  That alone renders Staff’s estimates of cost impacts inadequate under the applicable 
regulations because Staff fails to articulate supportable assumptions, inaccurately identifies the 
anticipated economic impacts, and undervalues the benefits of alternatives to the proposed 
regulation. 
 
Moreover, Staff’s assumed annual industry growth factors (see SRIA, Appx. C-1, p. 67) are based 
entirely on the FAF, and do not appear to account for any input from operators on real-world 
expected growth.  The FAF provides a broad national overview of several sectors of freight 
transportation and is not uniquely designed to forecast specific industry growth between now and 
2050 among ports and private marine terminals in California serving the marine vessels at issue.  
Staff also does not describe what adverse impacts it believes the At Berth Regulations itself will 
have on future industry growth, and the rationale for that assumption.     
 
Staff also significantly underestimates the total and per-unit indirect costs of the At Berth 
Regulations and overestimates the percentage of those costs that are likely to be passed on to 
consumers.  Staff characterizes indirect costs to consumers as a per-gallon cost equivalent to 
total annualized compliance costs in 2030 divided by estimated total gallons of gasoline 
purchased by California consumers in 2030.  See Appx. C-1 (SRIA), p. 96.  This is based on 
Staff’s assumption that all costs imposed by the At Berth Regulations will be passed on to the 
ultimate consumer.  See Appx. C-1 (SRIA), pp. 17, 96.  Neither the ISOR nor the SRIA contains 
any articulated basis for this assumption – and actual experience at the Ports and terminals shows 
that not all regulatory compliance costs can be passed onto California consumers or represented 
on a simple per-gallon-of-transported-fuel basis.  To the extent that consumers are unwilling to 
take on additional per-gallon fuel costs associated with this regulation, industry will be forced to 
absorb those costs, and Staff has done no analysis of what adverse impacts to industry and 
California’s economy could occur as a result of industry having to shoulder these additional costs.   
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In addition, as discussed above, because estimates of real-world growth at ports and terminals 
(see Exhibit 8, p. 8 for example of actual vessel call trends between 2007 and 2017) are far lower 
than the extreme growth predictions advanced by Staff, indirect costs for individuals will be spread 
over far fewer gallons of throughput in the future than Staff claims, resulting in much higher per-
unit indirect costs of the At Berth Regulations.  Overstating anticipated future growth at ports and 
terminals tends to both overstate anticipated future emissions and exaggerate the product 
throughput over which regulated parties will have to attempt to recoup costs (if possible).  The 
inflated growth estimates also exaggerate the amount of emission reductions Staff claims the At 
Berth Regulations will achieve.  Thus, in both the ISOR and SRIA, Staff systematically inflate 
promised emissions benefits while understating future direct and indirect compliance costs, 
meaning that the At Berth Regulations will be far less cost effective than Staff claims.     
 
Finally, it appears Staff has made a number of assumptions in the SRIA based on a 2017 baseline 
year, yet the emissions inventory consistently uses a baseline year of 2016.  Compare SRIA, p. 
26, 38-39, 65, 73, 88 & App. C (using 2017 as a baseline year) with ISOR, p. V-2 (noting use of 
2016 as baseline year for modeling).  The difference in the number of tanker visits between these 
two years is substantial.  Vessel visits in 2016 totaled 1,628; in 2017, vessel visits totaled 1,272.  
The difference in these totals is significant.  WSPA is concerned that by using the 2017 vessel 
count instead of a 2016 count, Staff may be assuming a lower cost of implementation than would 
otherwise result from using the 2016 baseline.  We recommend that Staff set the Inventory and 
the SRIA in the same baseline year or explain why it must use different baseline years between 
the emission inventory and the SRIA.   
 

B. Staff Fails to Discuss the Potential Negative Impacts of the At Berth Regulations on 
California Commerce and Competitiveness, or the Potential for Leakage Associated 
with Cargo Diversion 

 
Neither the ISOR nor the SRIA discusses the potential for the At Berth Regulations to impede 
international and interstate commerce into California, which could easily lead to vessel traffic 
increasingly finding other ports of call outside California.  Indeed, Staff in the SRIA all but abandon 
any effort to quantify adverse impacts to commerce or competitiveness.  See Appx. C-1 (SRIA), 
p. 126 (claiming that, “[t]o date, the available data and research has been insufficient to quantify 
the impact on the competitive advantage or disadvantage of the Proposed Regulation as it relates 
to cargo diversion.”)   
 
California law requires Staff to do more than throw up its hands at the prospect of assessing 
potential adverse impacts to commerce and competitiveness.  See 1 CCR 2002 (CARB is 
mandated to identify and analyze “competitive advantages or disadvantages for businesses 
currently doing business within the state”). Because real-world direct and indirect compliance 
costs likely will be significantly higher than Staff’s estimates, more capital costs will be needed for 
At Berth Regulations compliance (instead of potential upgrades designed to keeping the ports 
and terminals market-competitive), future development and expansion of California ports and 
terminals could suffer, operation and transportation costs could increase, and cargo may seek 
other, less costly points of entry (and indeed, documentation presented to CARB to date shows 
that such diversion is likely to occur).     
 
Regulated ports and terminals have articulated to Staff throughout this rulemaking process that 
the At Berth Regulations will substantially increase compliance costs for California ports and 
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terminals relative to other freight hubs and ports/terminals in other states.  The natural tendency 
of any free market will be to seek out less expensive freight hubs and modes of transport.  If 
marine vessels seek less expensive ports and terminals outside California, the At Berth 
Regulations will have resulted in greenhouse gas “leakage” (i.e., a reduction in California 
greenhouse gases at the cost of more-than-offsetting increases in greenhouse gases outside 
California.)  Indeed, if and when marine vessels are diverted, the result would be a net increase 
in GHG emissions because of the greater distance vessels would need to travel to (a) get to a 
non-California port or terminal, and (b) get the commodity from that new state to the consumer.  
Neither the ISOR nor the SRIA have accounted for or assessed the potential for these adverse 
impacts on California commerce, or the potential for “leakage.”  
 
 

*** 
 
WSPA believes the Government Code, Health and Safety Code and other California laws and 
regulations require CARB to revise its current rulemaking timetable to allow for proper preparation 
and consideration of feasibility, cost effectiveness and timelines. See, e.g., HSC §§ 38560, 
39602.5, 39665, 43013; see also Gov. Code § 11346.36 & 1 C.C.R. §§ 2000-2004 (SRIA 
requirements to assess At Berth Regulations cost impact on public health and safety, fairness 
and social equity, state’s economy and other criteria). We would request that, at the very least, 
CARB include in its proposed At Berth Regulations language that allows for a feasibility evaluation 
study and an appropriate delay in regulatory implementation in the event the feasibility evaluation 
study concludes that shore-based technologies and/or other elements of the At Berth Regulations 
are not feasible in the regulatory timeframes provided.   
 
WSPA appreciates this opportunity comment on the Proposed At Berth Regulations.  If you have 
any questions regarding this submittal, please contact me at this office or Tom Umenhofer of my 
staff at (805) 705-9142 or via email at tom@wspa.org. 
 
Sincerely,  
 

 
 
 
cc:  Tom Umenhofer – WSPA 

Richard Corey - CARB  
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Thomas A. Umenhofer, CCM, REPA 
Vice President 

 
March 29, 2019      
 
Ms. Cynthia Marvin 
Chief, Transportation and Toxics Division 
California Air Resources Board 
1001 I Street 
Sacramento, California 95812 
 
Re: WSPA Comments on CARB Discussion Draft - Control Measure for Ocean-Going 

Vessels At Berth and At Anchor 
   
Dear Cynthia, 
 
Western States Petroleum Association (WSPA) appreciates this opportunity to provide initial 
feedback on the California Air Resources Board (CARB) Discussion Draft - Control Measure for 
Ocean-Going Vessels At Berth and At Anchor, dated February 22, 2019 and the CARB Staff 
Analysis of Potential Emission Reduction Strategies by Port/Terminal/Berth For (Crude and 
Product) Tanker Vessels, Dated February 22, 2019.  WSPA is providing these comments as 
part of a continuing effort to provide feedback on the At-Berth At Anchor pre-regulatory process.  
WSPA is a non-profit trade association representing companies that explore for, produce, refine, 
transport and market petroleum, petroleum products, natural gas and other energy supplies in 
California and four other western states.   
 
CARB staff recently provided three documents for stakeholder review: 
 

• Discussion Draft - Control Measure for Ocean-Going Vessels At Berth and At Anchor 
(dated February 22, 2019), 
 

• Updated Tanker Implementation Schedule – For Vessels Above Port/Port Complex and 
Terminal Thresholds (dated February 19, 2019). 
 

• CARB Staff Analysis of Potential Emission Reduction Strategies by Port/Terminal/Berth 
for (Crude and Product) Tanker Vessels (dated February 22, 2019). 

 
Provided below is WSPA’s feedback on these documents. 
 
Discussion Draft - Control Measure for Ocean-Going Vessels At Berth and At Anchor 
 
I. Provision: every visit must use a CARB-approved emission strategy, with some 

limited exception 
 
Table 3 (Compliance Responses for All Vessel Types Where Emissions are Not Controlled as 
Required During Vessel Visit) identifies compliance responsible parties for vessels and marine 
terminals.  Based on the current status of control options for oil tankers, it is apparent that all oil 
tankers and tanker marine terminals would fall into one category: “Exception”.  This is due to the 
fact that no emission control technology currently identified is feasible for tanker operations.   
Specifically, the interface between any control strategy (barge-based emission capture, land-



Ms. Cynthia Marvin   
March 29, 2019 
Page 2 
 
 

 

 

Western States Petroleum Association          1415 L Street, Suite 900, Sacramento, CA 95814          805.701.9142          wspa.org 

based emission capture or electrification) and a tanker (in addition to the control device itself) 
have had no certifications and are not endorsed by a class society. Therefore for safety reasons 
alone (in the absence of class society certifications), the “Exemption” category is appropriate 
under the safety/emergency circumstance in Table 3. 
 
II. Provision:  CARB staff will conduct an interim evaluation of the At berth program and 

report to the Board  
 
In this conceptual provision, CARB staff will review and report to the CARB Governing Board 
the status of at berth emission control technologies for Ro-Ros and tankers, progress in 
installing the land-side infrastructure required to support at berth control systems by 2023. This 
report to the Governing Board will advise the Governing Board as to whether there is a need to 
develop any amendments to the regulation.   
 
WSPA agrees with this requirement for a report to the CARB Governing Board. However, the 
timing presents a significant challenge.  Provided the infrastructure required to support the land 
-based capture system, if technology barriers exist into 2023, the four to six years between the 
review and compliance date for the southern and norther ports respectively is not sufficient to 
complete a project, and be in compliance.   
 
WSPA does not believe the timeline should require an entity to design infrastructure for a 
technology while the technology is still in development.  As the ongoing development to enable 
a capture device to function properly on tankers could change the infrastructure requirements to 
support the system.   
 
As noted in the Industry Coalition Alternative Proposal1, the report must include key elements 
such as: 
 

• Reporting compliance methodologies and evaluation benchmarks consistent with the 
current staff proposal for Bulk vessels.   
 

• Feasibility study to identify cost effective emission control programs for all vessel 
categories based on reasonable implementation deadlines, safety concerns, and 
technological feasibility.  

 
The feasibility study aspect of the report to the CARB Governing Board should be conducted in 
cooperation with all industry stakeholders, and be based on data which is made publicly 
available during study development,  
 
With regard the 2023 reporting date, WSPA believes that subsequent feasibility “check-in” dates 
with the CARB Governing Board be included (i.e., 2025, 2028, 2031) to assess whether the 
proposed implementation deadlines remain viable or can be accelerated through additional 
amendments to the rule. 
 
 
                                                           
1 Industry Coalition Comment Letter, “Alternative Proposal for Amendments to At-Berth Regulations”, to Cynthia 
Marvin, CARB, February 15, 2019. 
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Updated Tanker Implementation Schedule  
 
This updated implementation table for tankers cites 2027 and 2029 as deadlines for the 
installation of control systems for DPM and NOx at POLA/LB and other marine terminals, 
respectively.  It is understood that the two different dates was an attempt by CARB staff to stage 
implementation.  Given that no technology has been design, demonstrated or certified by an 
international authoritative body, neither implementation date (2027 or 2029) allows sufficient 
time for development, design, approval, CEQA review, multiple agency permitting, procurement, 
construction, and commissioning of any emission reduction system, regardless if the marine 
terminal is located in a port or other locations.  
 
As specified in the Industry Coalition Alternative Proposal, WSPA supports tankers to report in a 
similar fashion as bulk fleets along with Ports and Marine Terminal Operators serving currently 
unregulated fleets.  If a date were to be retained in the Tanker Implementation Schedule, the 
proposed implementation date (subject to re-evaluation) should be no earlier than 10 years 
following the identification of a feasible technology. 
 
CARB Staff Analysis of Potential Emission Reduction Strategies by Port/Terminal/Berth 
for (Crude and Product) Tanker Vessels 
 
Barge-Based Emission Control Systems 
 
The conclusion of the review by CARB for some tanker marine terminals should be able to rely 
on single or shared barge-based capture and control systems.  As WSPA has clearly stated in 
previous documentation (Enclosure A) provided to CARB staff, there are significant safety 
concerns with barge-based capture and control systems as a strategy to reduce or eliminate 
emissions at berth. The following list highlights some significant concerns: 
 
• Docking pilots indicate that environmental conditions (current, wind, etc.) combined with 

increased vessel activity in the limited maneuvering basin may raise risks (e.g. collision, 
allision, grounding, line failure, etc.) to higher than acceptable levels. 

 
• The mooring system may not be adequate for handling additional loads created by mooring 

a barge alongside a tanker at berth. The current barge-based emission control systems 
operating in California are too small to process tanker boiler emissions.  Thus, barge-based 
systems 3-4 times larger than exist today would need to be designed and constructed. A 
robust analysis of mooring loads will consequently need to take place. 

 
• Currently available undersized barges have not been tested with large marine boilers.  

 
• There are concerns on how a balanced combustion path will be maintained to prevent 

dangers like boiler explosions.  Boiler manufacturers have indicated that it may be possible 
to connect a capture and control system if proper modifications are carried out on 
board each ship, to include higher capacity blowers and modified control systems. In 
practice, third-party internationally traded vessels will not upgrade on board systems for a 
call on a single port. 
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• Further, currently available barge-based systems are not built to any government standard 
relating to capture operations.   They have no certifications and are not endorsed by a class 
society. There is no industry vetting standards for these barges. Until industry safety 
standards are developed, such vessels are not allowed by responsible operators to come 
alongside their tankers when combustible liquids are on board. 

 
• Per 2 CCR 2340, a tanker must be able to depart berth within 30 minutes. Whether barges 

of this size can be safely moved a sufficient distance by tugs in time to allow safe tanker 
departure in emergency conditions will need to be tested and analyzed. 

 
• The current design uses a crane and connection to the vessel’s stack and has no 

emergency break away coupling.  Further, there exists no engineered working safety 
margin for movement between vessels.  All interfaces to tankers must be designed and 
regulated to a standard. There is no standard available. 

 
• Emergency protocols and associated systems between the barge and tanker need to be 

developed. 
 
Shore-Based Emission Control Systems 
 
The conclusion of the review by CARB for some tanker marine terminals should be able to rely 
on land-based capture and control systems.  As WSPA has clearly stated in previous 
documentation (Enclosure B) provided to CARB staff, there are significant safety concerns with 
land-based capture and control systems as a strategy to reduce or eliminate emissions at berth. 
The following list highlights some significant concerns: 
 
• In most if not all cases, two cranes would be required at each berth, to allow vessels to 

berth port or starboard side to.  These cranes would need to be very large to 
accommodate reach for all vessel designs. 
 

• Similar to barge systems, the shore crane and connection to the vessel’s stacks have no 
emergency break away coupling and no engineered working safety margin for movement 
between vessels. All interfaces to tankers must be designed and regulated to a standard. 
There is no standard available. 
 

• As with the barge-based system, there are concerns on how a balanced combustion path 
will be maintained to prevent dangers like boiler explosions.  Boiler manufacturers have 
indicated that it may be possible to connect a capture and control system if proper 
modifications are carried out on board each ship, to include higher capacity blowers 
and modified control systems. In practice, third-party internationally traded vessels will 
not upgrade on board systems for a call on a single port. 
 

• Emergency protocols (and likely systems) between the shore and the tanker need to be 
developed. 

 
Shore Power 
 
The CARB Staff Analysis indicates in several instances that sufficient space may be available to 
accommodate shore power equipment.  WSPA has been clear in past communications with 
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CARB (Enclosure C) on the many limitations and concerns related to electrification of tankers 
including:   
 
• There are no broad tanker industry standards that exist for safe operation of electrification 

technology while transferring hazardous cargo. 
  

• International trading tankers are not fit with shore power connections. These internationally 
regulated vessels will not be compelled to upgrade systems to call on a single port in the 
world. 

Recommendation 
 
Each method (whether barge-based emission capture, land-based emission capture, 
electrification) poses significant safety concerns, technology limitations, and critical compatibility 
constraints for tanker vessel applications. Regardless of alternative, the infrastructure 
requirements for a project at a marine terminal are tremendous, require significant lead time 
(including environmental review and other resource agency permitting) and will also take many 
years to design and construct.   
 
WSPA strongly recommends that CARB seriously consider the Industry Coalition Alternative 
Proposal as it provides a logical and achievable approach to bringing tankers into the regulatory 
framework. 
 
With regard to these comments and the attachments we have provided, please contact me at 
(805) 701-9142 or via email at tom@wspa.org if you have any questions. 
 
Sincerely,  

 
Enclosures 
 
Cc:  Catherine Reheis-Boyd – WSPA 

Bonnie Soriano – CARB 
Angela Csondes – CARB  
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The following points represent dangers and complications identified that would be associated with the 
operation of a shore-side emissions control system.  Regardless of the below points, any consideration of 
barge-based control mechanisms must operate within the existing system of safeguards and standards 
associated with the hazards of managing tanker cargoes.  It is essential that a complete set of physical 
and operational standards for this category of technology be developed prior to more detailed discussions 
surrounding safety, siting, costs, implementation and regulatory parameters. 
 
1. Safety 

 
a. There are no broad tanker industry standards that exist for safe operation of barge-based 

emissions control technology while transferring hazardous cargo.   
 

b. Significant safety concerns must be considered including the risks of attachment to another 
ship while offloading. Federal anchorage (33 CFR 110.215 (a)(2)(B)(iv)) and CA State Lands 
Commission (Article 5 §2340 (c)(28)) regulations enforced by the USCG require all tankers 
moored alongside an oil terminal to be capable of vacating the berth within 30 minutes. 

i. Significant time may be required to disconnect bonnet, stow bonnet arm, unmoor 
barge, connect tug, and secure the barge for sea if the vessel must vacate the berth 
under USCG orders or for the safety of the vessel and crew. 

ii. Potential for bonnet to ignite due to high exhaust gas temperatures 
iii. The hulls of the vessels are not flat at the longitudinal stack location – this creates a 

potential for the bonnet barge to be pinned underneath the vessel and rupture ship’s 
fuel tanks. 

iv. Barge would sit within the containment boom area required for the transfer of 
persistent oils. Risk of fire and explosion is high in the event of spill. 

 
c. Restricted evacuation; barge presents a barrier for vessel egress in case of emergency either 

on shore-side, the vessel, or on the barge itself. Above referenced regulations to vacate berth 
within 30 minutes must be complied with.  
 

d. Safety standards related to any required manual operation of the control system must be 
considered, especially in relation to immediately dangerous to life or health (IDLH) 
environments and night-time operation. 
 

e. As no technology has been proven in practice, the ability to control key connections of the 
shore-based emissions control to boilers is unknown.  This includes the possible inability to 
adjust for changes in load and while controlled as well as the unknown effect of a control 
technology on boiler combustion space.  
 

f. No tanker industry standards exist for safe operation of this technology while transferring 
hazardous cargo.  Regardless of the dangers and complications identified  
 

2. Path to Implementation 
 

a. Design and permitting will take a significant amount of time and resources and can only be 
considered following the development of physical and operational industry standards for 
shore-based control technologies. 
 

b. Should physical and operational standards be developed and accepted industry-wide, ships 
vary greatly in physical layout and capabilities that make it difficult to apply to one static 
barge-based emission control setup. 
 

c. Third-party staffing for continuous (24 hours per day, 7 days per week) availability of tugs and 
barges.  The implementation of a barge-based control system (whose feasibility for tanker 
applications has yet to be developed, much less deemed feasible) will require significant 
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resources including training and regulation of systems under standard operational procedures 
to be developed.   
 

d. Given that no tanker industry standards exist for safe operation of this technology, industry 
will require time to examine and develop safe practices if possible. 
 

3. Siting 
 

a. Due to large variety in locations of terminals, barge-based controls are not available for all 
berths such as in area-restricted ports and within bays that are subject to waves and tides. 

i. Equipment operating window must be wide to account for motion on both barge and 
ship.  Waves, wind and current limit barge operations alongside a loaded tanker 
including the potential for collision and damage to barge or ship with a possible 
subsequent pollution event and/or injury to personnel. 

ii. There is a probability of increased traffic and spacing concerns due to physical layout 
of some shore-side setups.  Traffic and spacing concerns must be taken into account 
in development of physical and operational standards for this control technology. 
 

4. Real Emissions Reductions 
 

a. The additional time required for barge connections and disconnections will result in increased 
vessel port call duration. 

i. Bonnet barge delays could impact vessels’ schedules and force them to wait at 
anchorage or alongside for 12+ hours when tide and current windows are missed.  

ii. This would increase hotel load emissions and could result in significant impacts to the 
logistics relative to supplies and/or products. 

 
b. Additional emissions due to tug, barge, and control system operation. 

 
c. Additional emissions (including GHGs) due to tug transit and maneuvering. 

 
5. Costs 

 
a. Retrofitting of ships to be compatible with barge-based controls as well as the implementation 

of the control technology will be costly. 
 

b. Costs will be incurred by third party owners and operators of vessels who have the option to 
take their business elsewhere. 
 

c. Additional personnel resources as well as training of personnel to operate new systems and 
interfaces will result in significant costs. 
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The following points represent dangers and complications identified that would be associated with the 
operation of a shore-side emissions control system.  Regardless of the below points, any consideration of 
shore-side control mechanisms must operate within the existing system of safeguards and standards 
associated with the hazards of managing tanker cargoes.  It is essential that a complete set of physical 
and operational standards for this category of technology be developed prior to more detailed discussions 
surrounding safety, siting, costs, implementation and regulatory parameters. 

 
1. Safety 

 
a. There are no broad tanker industry standards that exist for safe operation of shore-based 

emissions control technology while transferring hazardous cargo.   
 

b. The additional time to respond, including the disconnection from power, engine start up, etc. 
in an emergency is a significant safety concern.  Federal anchorage (33 CFR 110.215 
(a)(2)(B)(iv)) and CA State Lands Commission (Article 5 §2340 (c)(28)) regulations enforced 
by the USCG (and included in local fire codes and ISGOTT standards) require all tankers 
moored alongside an oil terminal to be capable of vacating the berth within 30 minutes. 

i. Significant time may be required to disconnect bonnet, stow or remove bonnet arm, 
and remove shore-side equipment.  

ii. Emergency concerns and speed of vacating berth are increased for tankers due to 
flammable material on board and safety standards associated with operation within 
dangerous and hazardous areas. 

 
c. Third-party owners and operators are not manned with crews and officers properly trained on 

how to safely operate shore-side control systems and facility operators do not have the legal 
authority to regulate crews aboard 3rd party vessels. 
 

d. Safety evaluation of capture and control system, including but not limited to fire and explosion 
risk, must be conducted accounting for the collection, pressurization and transportation of 
gases in a crowded terminal. 
 

e. A wide equipment operating window is required to account for vibrations and wind. 
 

f. Safety standards related to any required manual operation of the control system must be 
considered, especially in relation to immediately dangerous to life or health (IDLH) 
environments and night-time operation. 
 

g. As no technology has been proven in practice, the ability to control key connections of the 
shore-based emissions control to boilers is unknown.  This includes the possible inability to 
adjust for changes in load and while controlled as well as the unknown effect of a control 
technology on boiler combustion space.  
 

h. No tanker industry standards exist for the safe operation of this technology while transferring 
hazardous cargo. 

 
2. Path to Implementation 

 
a. Design and permitting will take a significant amount of time and resources and can only be 

considered following the development of physical and operational industry standards for 
shore-based control technologies. 
 

b. Marine Terminals will not commit to this control option until physical and operational 
standards are developed and accepted industry wide and permits are acquired. 
 

c. Space and utilities for shore-based systems in ports may be under the ownership and control 
of the port authorities. 
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d. Should physical and operational standards be developed and accepted industry-wide, ships 

vary greatly in physical layout and capabilities, making it difficult to apply shore-based 
emission controls as shore-side controls must be configured for a specific setup. 

i. This issue is compounded if all ports and terminals do not choose to implement 
exactly the same setup. 

ii. Third-parties operate and own the vast majority of ships calling at California terminals 
and the retrofit of vessels to hook up to shore-side control is not under the control of 
any California-based stakeholder 

 
e. Shore-side set ups vary widely (port based, open water berth, long wharf) causing available 

options for emissions control to vary greatly between situations. 
 

f. Given that no broad tanker industry standards exist for safe operation of this technology, 
industry will require time to examine and develop safe practices if possible. 

 
3. Compliance Determination and Regulatory Responsibility 

 
a. It is currently unclear how a “compliant visit” will be determined. 

 
b. Phased control percentage goals currently proposed do not assist in allowing for compliance 

with proposed implementation timelines as the shore-based control system (which will require 
a long lead time to develop will yield the same emission control level, regardless of when it is 
implemented. 
 

c. If shore-based emissions control is unavailable or incompatible with a vessel, it is currently 
unclear who will bear the responsibility and possibility of enforcement action. 

 
4. Siting and Function (without an interface standard) 

 
a. The ability to install shore-based capture and control options may be significantly limited by 

plot space demands.  
i. Infrastructure under the authority of ports (not marine terminals ot vessel operations) 
ii. Infrastructure requirements including allocation or procurement of land (the natural 

consequence of increasing “project” scope) and facility (wharf, port) improvements 
including (bay in-fill, pile driving, land-use re-designation, etc.) 

 
b. Additional electrical load to power shore-based control systems is not always available during 

demand response period times. 
 

c. The capacity of Booster Pumps may be limited due to a number of factors including: available 
plot space, length of piping run, elevation change, pipe diameter and rating, pipe material and 
thickness, type of crude, etc. 
 

d. Varying setup of ports versus open water berth and long wharf terminals present unique 
siting issues that are not “one size fits all”. 

 
5. Real Emission Reductions 

 
a. Booster pumps are driven by electricity or steam and will result in NOx and PM emissions.  

The quantity of these emissions must be taken into account when evaluating emissions 
reductions. 
 

b. Booster pumps can help reduce, but will not eliminate, the amount of fuel burned on a ship. 
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6. Costs 
 

a. Shore-based control options require significant up-front investment due to high capital cost of 
infrastructure development and land costs. 
 

b. Costs of port will be passed onto tenants, making calling at California ports cost-prohibitive to 
international shipping companies. 
 

c. Additional personnel resources as well as training of personnel to operate new systems and 
interfaces will result in significant costs. 
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The following points represent dangers and complications identified that would be associated with the operation 
of an electrification system for tankers.  Regardless of the below points, any consideration of electrification 
systems must operate within the existing system of safeguards and standards associated with the hazards of 
managing tanker cargoes.  It is essential that a complete set of physical and operational standards for this 
category of technology be developed prior to more detailed discussions surrounding safety, siting, costs, 
implementation and regulatory parameters. 
 
1. Safety 

 
a. There are no broad tanker industry standards that exist for safe operation of electrification 

technology while transferring hazardous cargo.  
  

b. The additional time to respond, including the disconnection from power, engine start up, etc. in an 
emergency situation is a significant safety concern. Federal anchorage (33 CFR 110.215 
(a)(2)(B)(iv)) and CA State Lands Commission (Article 5 §2340 (c)(28)) regulations enforced by the 
USCG (and included in local fire codes and ISGOTT standards) require all tankers moored 
alongside an oil terminal to be capable of vacating the berth within 30 minutes. 
 

c. High voltage electrical connections and equipment required may not be suitable for hazardous 
zones: 

 
i. Hazardous zone concerns are unique to tankers as the same risks associated with cargo do 

not exist for container vessels or cruise ships. 
ii. In IMO evaluation of On-shore power supply safety standards, it was determined that there 

are “no unified technical requirements for high-voltage shore connection systems and no 
consideration is given to the electrical surge impact of cold ironing on power networks”1. 

iii. International Safety Guide for Oil Tankers and Terminals (ISGOTT) Section 4.4 standards 
for the management of electrical equipment and installations in dangerous areas must be 
complied with in the implementation of any electrification system including the ability to 
isolate electrical equipment should a hazardous situation arise. 

 
d. Third party owners and operators are not manned with crews and officers properly trained on how to 

safely operate a “Cold Ironing” or other shore-side electric power systems. 
 

i. Safety concerns regarding the expansion of CARB’s OGV rule to include tankers were 
expressed by Intertanko in 2017 comments to CARB.  Intertanko concerns included safety 
risk associated with electrification of tanker with hydrocarbon cargo and proximity to 
hydraulic pumps2. 

 
e. IMO safety evaluation of on-shore power determined that while shore-side power systems are 

grounded electrical systems, power systems for most ships are ungrounded.  IMO concluded that 
without unified isolation, grounding and operational procedures, tanker hookups to shore-side power 
systems could lead to significant hazards for the power system.3 

 
2. Path to Implementation 

 
a. Given that no broad tanker industry standards exist for safe operation of this technology, industry 

will require time to examine and develop safe practices if possible. 
 

                                                           
1 IMO Maritime Safety Committee. 98th session. March 7, 2017. “Work Programme: Proposal for new output to develop 
safety standards for cold ironing of vessels and guidance on safe operation of On-shore Power Supply (OPS) in port” 
2 Weekly News in Detail: California Air Resources Board intends to expand use of shore power to all ship types. August 17, 
2017.  Retrieved on October 30, 2018 from http://www.intertanko.com/News-Desk/Weekly-News/Year-2018/No-33-2018---
17-Aug/No-33-2018/#articlegen60408. 
3 IMO Maritime Safety Committee. 98th session. March 7, 2017. “Work Programme: Proposal for new output to develop 
safety standards for cold ironing of vessels and guidance on safe operation of On-shore Power Supply (OPS) in port” 
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b. Third parties own and operate the vast majority of the global tanker fleet and the retrofit of these 
vessels to utilize shore-side electricity systems is not under the control of California operators or 
ports. Unique issue to tankers due to global fleet composition. 

 
3. Siting 

 
a. Existing tanker shore power connections are designed only for shipyard electrification and for hotel 

sources. The vast majority of tankers are not designed to run pumps off shore power.  
 

b. Tankers vary greatly in physical layout and capabilities that make it difficult to apply electrification to 
all ships as often the shore-side is configured for a specific setup. 
 

c. Unlike cruise ships or container vessels, tankers do not dock at exact same berth point every time – 
poses issues in siting of electric connections.  
 

d. Siting limitations due to available plot space, length of electric run, elevation change and others. 
 

e. Substantial time and cost related to California Environmental Quality Act (CEQA) environmental 
impact assessment and permitting electrical infrastructure with local and state agencies. 

 
4. Real Emission Reductions 

 
a. The majority of oil tankers are fitted with steam driven cargo pumps.  On these ships, “Cold Ironing” 

would only offset the house electrical loads. 
 

b. Electrical losses over long distances to shore would decrease the effectiveness of this option as the 
unique situation to northern California remote marine terminals that cannot utilize port infrastructure. 

 
5. Electricity Demand 

 
a. Additional electrical load is not always available during demand response time periods. 

 
b. Electricity infrastructure at ports will have to be upgraded to meet demand during peak hours, which 

is not under the control of the vessel owner or the company utilizing the vessel for transport. 
 
6. CARB Authority 

 
a. In direct conflict with existing safety regulations (see point 1.a.i.). 

 
b. As demonstrated in United States v. Locke, Governor of Washington, et al, state legislation of 

“tanker personnel equipment and operations would cause inconsistency between the regulatory 
regime of the US Government and that of an individual State of the US”4.The case law presents 
jurisdictional issues related to California’s ability to regulate equipment for vessels engaged in 
interstate/international commerce. 

c. Intertanko submitted comments to CARB in 2017 regarding the “possible conflict of responsibilities 
and liabilities in case of a shore power break during cargo operations which may result in a cargo 
spill event”.5 

 
7. Costs 

 
a. Space constraints and required distance of electrical runs will result in significant costs to 

accomplish. 
                                                           
4 United States v. Locke, Governor of Washington, et al.  March 6, 2000. United States Ninth Circuit Court of Appeals. No 
98-1701. 
5 Weekly News in Detail: California Air Resources Board intends to expand use of shore power to all ship types. August 17, 
2017.  Retrieved on October 30, 2018 from http://www.intertanko.com/News-Desk/Weekly-News/Year-2018/No-33-2018---
17-Aug/No-33-2018/#articlegen60408. 
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b. Retrofitting of ships will be costly and costs will be incurred by third party owners and operators of 

vessels who have the option to take their business elsewhere. 



Exhibit 2: Woodbridge Comment Letter (September 19, 
2019) 





   Woodbridge Marine 
 

exhaust gas and injecting it into the cargo tanks as the cargo is discharged. The inert 
gas by law must have less than 7% Oxygen by volume. Industry standards (OCIMF) 
call for 5% max O2.  

a. Inert gas for vessels that use steam driven cargo pumps typically utilized 
exhaust gas from the boilers to produce inert gas. The gas is routed through 
a scrubber unit prior to being supplied to the cargo tanks. Not all of the gas 
is necessarily routed through the scrubber, and some of the gas may be 
released to the atmosphere in order to supply gas at a rate that matches the 
displacement of the cargo being pumped ashore. The boilers must be 
operated very carefully with a proper mix of fresh air in the combustion 
system in order to provide the right amount of Oxygen in the processed 
exhaust gas. Change of pressure in the exhaust stack would therefore affect 
this process and could negatively the oxygen content of the exhaust gas. 

b. Boiler loads are not constant during a cargo discharge. Low loads are typical 
as cargo is started, with the load changing for tank switches aboard and 
ashore, during crude oil washing and whilst stripping (final emptying) of 
cargo tanks. The exhaust gas processing equipment must be able to keep up 
with the changes in a seamless manner in order to insure that the marine 
boiler is unaffected. 

c. The boilers may also be used for cargo heating purposes, which can further 
affect the exhaust gas recovery process. 

d. Inert gas can also be created through the use of an inert gas generator. IG 
generators are typically found on smaller vessels that do not utilize steam 
driven cargo pumps, and typically include burners and a scrubber unit in 
one combined installation.  

5. The vessel / terminal interface has been intensively studied by OCIMF. The areas 
documented are cargo connections, mooring and personnel transfer. The use of an 
exhaust gas processing interface is a new concept, and has yet to be vetted from a 
safety aspect. Safety information and procedural guides are contained in various 
OCIMF publications. Chief amongst them are the International Safety Guide for 
Oil tankers and Terminals 5th Ed. (ISGOTT) and Mooring Equipment Guidelines 
4th Ed. (MEG4). The use of ISGOTT as a basis for tank ship operations in port is 
recommended by The International Chamber of Shipping and the International 
Association of Ports and Harbors. 

6. The transport of oils and chemicals in bulk via marine transportation has been de-
facto regulated through the Oil Companies International Marine Forum’s (OCIMF) 
SIRE program for over two decades, resulting in the oil tanker industry becoming 
the safest overall maritime sector. It is our understanding that OCIMF has not been 
consulted concerning the safety issues that may be encountered through the use of 
this new technology. Without OCIMF guidance, there is no universal set of safety 
guidelines available to the tanker industry for the safe use of the proposed 
equipment.  
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7. The proposed equipment should be suitable for nearly all tank vessels. It is unlikely 
that vessels would be modified strictly for use in California, as it is not uncommon 
for vessels to call once every few years, or even once in their useful life. Most 
tankers operate in the international spot market, and trade worldwide. 

8. Exhaust streams to be accounted for would need to include up to three auxiliary 
generator engines, along with the possibility for one or two boilers, and / or 
additional small diesel engines utilized on some vessels with hydraulic cargo pump 
systems. Auxiliary engines are typically started and stopped as the load changes 
during the discharge operation. 

9. There are two additional unique classes of vessel in the Alaska North Slope crude 
oil trade that are frequent visitors to California ports, and may require specific 
additional capabilities. 

a. The three vessels currently being operated by the Alaska Tanker Company 
(190 MDWT) utilize a diesel electric plant with four medium speed diesel 
powered generator engines producing 6.1MW each. Two are typically 
required for a cargo discharge operation. One of these vessels is currently 
configured for cold- ironing operations at Marathon’s LB No. 121 berth. 

b. Polar Tankers Inc. operates five vessels (140 MDWT) that utilize a diesel 
electric system for discharging cargo. The electricity is provided by one of 
their two main propulsion engines along with auxiliary diesel generator 
engines capable of producing up to a total 3MW whilst alongside. 
 

Section II. Additional issues specific to shore based installations. 

The critical aspect that needs to be reviewed prior to any ruling on adding equipment to tanker 
terminals is a detailed and thorough feasibility study which would incorporate a very detailed risk 
assessment to ensure compliance with all international and domestic regulations. 

It should be noted that OCIMF has instituted a program of Marine Terminal Inspections (Marine 
Terminal Information System) on a worldwide basis and they can and do refuse to moor ships to 
a terminal that does not meet specified standards if they believe it poses a risk to their vessel. 

The state also has their own standards governing marine terminals, The Marine Oil Terminal 
Engineering and Maintenance Standards (MOTEMS) establish minimum engineering, inspection 
and maintenance criteria for all marine oil terminals in California, in order to prevent oil spills and 
protect public health, safety and the environment. Originally approved by the California Building 
Standards Commission on January 19, 2005, the MOTEMS were first published on August 10, 
2005 and became effective on February 6, 2006. To ensure that the best achievable protection is 
provided, the Commission continuously updates the MOTEMS regulations through public and 
transparent rulemakings that allow abundant opportunities for public participation. 

These comprehensive standards contain requirements for assessment of the structural, mechanical 
and electrical systems at marine oil terminals, including, but not limited to: 

Audits and inspections, Structural evaluations, Seismic analyses, Berthing and mooring 
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Geotechnical assessments, Fire protection, Pipelines, Mechanical and electrical equipment 
Electrical systems, LNG terminals 
 

The basic safety issues have been discussed above and below are some specific operational 
concerns that will need to be addressed: 

1. For existing marine oil terminals, all proposed new, substantially modified or re-
designed structural, berthing and mooring (including Terminal Operating Limits 
[TOLs]), fire, piping/pipeline, mechanical or electrical systems or components are 
also subject to MOTEMS compliant review by the Commission, and shall be 
MOTEMS compliant prior to use or reuse. “As-built” re-verification may be 
required.  

2. The location of a tanker’s manifold (cargo piping termination) determines the 
location of a vessel alongside a berth. A shore-based system must therefore be 
capable of a relatively wide range of longitudinal motion along the berth.  

3. Bridge wing to manifold distance range as follows:  
a. MR 50 MDWT) - 55m 
b.  Panamax (75 MDWT) - 75m 
c. Aframax (105 MDTW) – 85m 
d. Suezmax (150 MDWT) 95m 
e. VLCC (320 MDWT) 120m (Berth LB 121 only).  

4. Similarly, the vessel’s draft during discharge will have to be safely taken into 
account. Drafts can typically change for vessels from fully loaded to empty of cargo 
(and at “normal” ballast condition) as follows: 

a. MR – 3.5m 
b. Panamax – 6.5m. 
c. Aframax – 7m. 
d. Suezmax – 9m. 
e. VLCC – 11m. 

5. The full range of tides would need to be accounted for in addition to the above. 
6. Unlike typical dry goods and container terminals, tank ship terminals often utilize 

a relatively short wharf (or “apron”) combined with mooring dolphins. For those 
terminals, new structures would be required in order to install the equipment. The 
structures would have to be able to account for the differences in vessel size in order 
to be able to connect to the different size vessels (as detailed above), and would in 
most cases be required on both ends of the berth, as vessels could be docked either 
port or starboard side to the wharf. In addition to the engineering challenges, there 
would be environmental challenges to ensure wetlands safety. 
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Conclusion: 

It is critical that before implementing the proposed rule that industry be allowed to conduct a 
detailed and thorough feasibility study covering the wide range of terminals in use State wide.   
This should ensure that the equipment is available and that it would meet the safety requirements 
to be installed at the marine terminal / vessel interface without creating a hazardous consequence 
that could result in significantly increasing the risk involved in the transfer operation.  This must 
involve MOTEMS compliance and the possible consequences of moving forward without 
complete confidence from the primary partners in the transportation of petroleum / chemical and 
liquefied gas could include any of the following: 

1. Increased risk to the operation and also the terminal and vessel directly, including fire, 
explosion, loss of life and significant pollution events. 

2. Regulatory compliance issues. 
3. Significantly longer operations which also increases the risk of an accident. 
4. Owner / operators deciding the risk to utilize these terminals is unacceptable. 

 

Yours Sincerely 

 

S 
Capt Andrew Lott 

President 

Woodbridge Marine 
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Thomas A. Umenhofer 
Vice President 

 
August 15, 2019       
 
Ms. Cynthia Marvin    sent via e-mail to: Cynthia.Marvin@arb.ca.gov  
Division Chief, Transportation and Toxics 
California Air Resources Board 
1001 I Street 
Sacramento, California 95812 
 
Re: Additional WSPA Comments on CARB Proposed At Berth Regulation Working Draft  
   
Dear Cynthia, 
 
Western States Petroleum Association (WSPA) appreciates the continuing opportunity to provide 
additional feedback on the California Air Resources Board (CARB) proposed California Code of 
Regulations, Title 17, Division 3, Chapter 1, Subchapter 7.5, Sections 93130-93134.14 (At Berth 
Regulation) Working Draft, dated May 8, 2019. WSPA is a non-profit trade association 
representing companies that explore for, produce, refine, transport and market petroleum, 
petroleum products, natural gas and other energy supplies in California and four other western 
states.  
 
This letter follows up on our conversation with you and your staff on July 18, 2019 and provides 
additional information regarding the need for a comprehensive feasibility evaluation study before 
any At Berth Regulation is adopted. Enclosed with this letter is a general outline of the contents 
of such a study and additional information to explain why the current compliance deadlines of 
2027 and 2029 on the At Berth Regulation Working Draft are not achievable. 
 
WSPA and many other stakeholders share CARB’s strong desire to see regulations that are 
legally supportable, can be feasibly implemented, and are likely to achieve real-world air quality 
goals. In our view, the key to meeting these goals is to set a realistic rulemaking schedule to 
obtain the necessary information, then to work openly with stakeholders and the public to carefully 
assess and incorporate that information as required to ensure workable regulations. Failure to 
properly account for the real-world feasibility of the At Berth Regulation, we believe, could lead to 
adopting requirements that simply cannot be met safely and in a cost-effective manner, or that 
are impossible to meet at all. 
 
Evaluation of the Feasibility of Shore-Based Emission Control for Tankers 
 
As we discussed with you and CARB staff, WSPA continues to have serious concerns that no 
version of the At Berth Regulation can succeed without ensuring that it can be technically, feasibly, 
cost-effectively, and, as important, safely implemented within the timeline that CARB is proposing. 
To that end, WSPA acknowledges CARB’s engagement with stakeholders to date, but believes 
that it is critical to first conduct a study to evaluate the technical feasibility of the proposed control 
option (shore-based emission capture and control) for tankers before any compliance date can 
be set.  This is because the technology, as proposed in the regulatory analysis, has never been 
implemented on tankers; assuming the technology is available when it has not been proven to 
succeed on a tanker is a flawed approach.  There are several technical differences between 
tankers and cargo vessels, such as managing boiler pressures when exhaust is captured, and 
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the possibility of vapors from tanker cargo finding their way into the capture system.  At a high 
level, this evaluation study should assess the safety, reliability, operability, and availability of the 
proposed control option as well as the ability of the proposed control option to meet the regulatory 
requirements within the proposed timelines.  
 
WSPA believes that participation from CARB, as well as the numerous other regulatory agencies 
involved in permitting and evaluation of large-scale projects such as those proposed by the At 
Berth Regulation, is critical for the success of the study.  Such participation is especially critical in 
that, not only are the technical and safety issues important, but the review and permitting timelines 
of local and state regulatory agencies for projects of this scope are crucial for everyone to 
understand and factor into any given regulatory time deadline. WSPA is proposing that this effort 
be undertaken collaboratively between WSPA, CARB, and other local and state permitting 
agencies with the goal of completing the study within 3 years from the adoption of the At Berth 
Regulation.  Upon completion of the study, WSPA proposes that a detailed evaluation report be 
produced, and that CARB convene additional public workshops as necessary to adequately 
address the findings in the report and make any necessary revisions to the proposed Regulation. 
 
To that end, attached is a proposed report outline for an Evaluation of At Berth Shore-Based 
Emission Control for Tankers at California Ports.    This outline provides a basic framework for an 
evaluation study to assess technical feasibility that we believe will address critical questions that 
must be answered for the At Berth Regulation to satisfy legal criteria and ultimately accomplish 
the goals the At Berth Regulation set out to achieve.  
 
The following is a list of critical questions that we believe must be answered, at a minimum, by 
the study: 
 

• Is the type of shore-based emission control system envisioned by the proposed At Berth 
Regulation technologically feasible at this time? If not currently feasible, is there a 
reasonable basis, supported by significant evidence, to expect that such a system will 
become technologically feasible in the timeframes set forth in the proposed At Berth 
Regulation for tankers? 
 

• What potential safety, reliability, and operability concerns need to be resolved before the 
type of shore-based emission control system and vessel interface envisioned by the At 
Berth Regulation could be installed and operated?   
 

• Do any of the safety, reliability, or operability concerns identified create a significant risk 
to human health, safety or the environment?   
 

• Can the type of shore-based emission control system envisioned by the At Berth 
Regulation meet the 80% reduction in NOx, Particulate Matter, and Diesel Particulate 
Matter required by the At Berth Regulation? 
 

• Can the type of shore-based emission control system envisioned by the At Berth 
Regulation operate in compliance with all other applicable laws and regulations, including 
those related to interstate and international commerce? 

 
• Is there room for the type of shore-based emission control system envisioned by the At 

Berth Regulation within the existing developed footprints of marine terminal facilities? If 
not, would installation of the systems require new construction in expanded onshore 
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footprints and/or installation of new facilities on fill or pilings in wetlands, tidelands and/or 
submerged lands, with significant impacts on coastal onshore and offshore habitat and 
other sensitive areas and resources?  Will new tideland leases or lease amendments from 
the State Lands Commission be necessary? 

 
• Will modifications to equipment on tankers be required? Boilers and auxiliary engine 

connections and controls should be considered.  
 

• What potential safety, reliability and operability concerns needs to be addressed by ship 
owners, manufacturers, classification societies, USCG before such a modification is 
applied to vessels? How will CARB ensure third party vessels are modified to comply with 
shore-based emission control system before calling? 

 
• If the type of shore-based emission control system envisioned by the At Berth Regulation 

can be feasibly built and operated, what timeframes would be required for such 
construction and operation, considering timeframes required for permitting and approvals 
by regulatory oversight agencies and local jurisdictions with land use authority, and 
including delays due to potential litigation?   
 

• If the type of shore-based emission control system envisioned by the proposed regulation 
can be feasibly built and operated, what would be the costs to the regulated industry?  

 
Timeline for Implementation of the At Berth Regulation for Tankers 
 
Even under ideal conditions, WSPA does not believe that any marine terminal can meet the 
proposed compliance deadlines of 2027 for the Port of Long Beach (POLB) and Port of Los 
Angeles (POLA), or 2029 for all other marine terminals where tankers are berthed. Based on 
information received from WSPA member companies, we believe that the earliest a marine 
terminal could comply with the proposed regulatory requirements is 2033. Additional time would 
be needed, at least up to two years, for larger and more complex terminals requiring a compliance 
date no sooner than 2035 for those facilities due to in-water work window limitations and 
operational construction constraints.  
 
As was discussed and requested by CARB during our meeting on July 18, 2019, enclosed with 
this letter are the aggregated results from our member companies showing the estimated 
timelines to meet compliance with the proposed regulatory requirements. Included in the 
enclosure is a chart showing how long (as a range) each major step is expected to take and what 
timeframe (as a range) that each of those steps is expected to occur within. In general, larger and 
more complex terminals will need more time to complete each step due to the larger scale of the 
engineering, design and construction effort and because additional time needed to complete each 
individual step compounds over the life of the project. Also included is a table which describes in 
more detail what activities are include in each major step.   
 
The major steps for any facility to meet compliance with the proposed regulation are as follows: 
 

• General and Site-specific Feasibility Evaluation Study 
• Site-Specific Design 
• Engineering 
• CEQA Review 
• Permitting and Other Approvals 
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• Contracting 
• Construction (Crane, Emission Control System, and Support Systems) 
• Commissioning 

 
While there are several factors that drive a longer timeline for facilities than the timeline that CARB 
has proposed, the single largest factor is that, at present, the technology proposed is untested 
and unproven as safe for tankers. This means that significantly more work is needed up front to 
assess the risks and ensure that the project is feasible. If there existed a proven, off-the-shelf 
technology that was safe for use on tankers and boilers, many of the early steps could be 
bypassed or the timeline shortened.  But that is not the case, as was communicated by vendors 
during the CARB vendor meeting held on April 16, 2019, as well as in the WSPA comment letter 
of June 14, 2019.    
 
Based on our conversations with you and CARB staff, WSPA also believes that CARB has 
underestimated the time it takes to complete many of the steps needed to meet compliance with 
the proposed regulation. For example, WSPA believes that CARB has significantly 
underestimated the time it will take a facility to apply for and receive all the required permits for a 
project of this nature.   
 
At a minimum, facilities will need to receive permits or regulatory and land use approvals from the 
local air quality control/management district, the California State Lands Commission, the San 
Francisco Bay Conservation and Development Commission (for northern Californian terminals), 
the United States Army Corps of Engineers, the local Regional Water Quality Control Board, the 
California Department of Fish and Wildlife and the U.S. Fish and Wildlife Service (if protected 
species are affected), the National Marine Fisheries Service (where marine mammals may be 
present), the United States Coast Guard, building permits and/or coastal development permits 
from the local city/county, and (if not delegated to the local city/county) coastal development 
permits from the California Coastal Commission, in addition to going through the California 
Environmental Quality Act (CEQA) environmental review process prior to receiving any permits 
and approvals.    
 
Note that, separate from WSPA’s timeline, many facilities are also in the process of updating 
terminals to comply with the Marine Oil Terminal Engineering and Maintenance Standards 
(MOTEMS) -- projects that have been in permitting, design and construction for many years. Due 
to the large variety of timelines for each terminal, WSPA has not included ongoing and proposed 
MOTEMS construction projects in our timeline.   
 
While many of the activities can occur in parallel, those that must occur in series often will dictate 
the timeline. The most basic example of this occurs during permitting and construction. 
Construction cannot begin until permitting is complete, and permits cannot be issued until the 
CEQA review is complete. Construction and installation of any equipment on terminal cannot 
begin until such time that the support structure (foundation) is complete.  
 
The nature of the proposed equipment, weights and locations can result in a terminal having to 
complete a seismic retrofit, which would extend well beyond the actual footprint of the equipment 
foundations. As you may recall, during our meeting WSPA members provided examples of how 
long it has taken to obtain permits and implement construction on marine terminal projects, such 
as MOTEMS. For one of our member companies, the MOTEMS initial audit was conducted in 
2009 and, after design, California State Lands Commission peer review, and CEQA review and 
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resource agency permitting, construction was able to begin in 2018 – nine years later -- for a 
project that is much smaller than the size and scope proposed in the At Berth Regulation.  
 
Below are other examples of steps that will hinder further progress on the project until completed:   
 

• For any pilot test of the equipment installed at a port or Marine Terminal, permitting, design 
and construction will require additional time.  
 

• Detailed engineering cannot begin until the feasibility evaluation study is completed, and 
the risks associated with the control technology are well understood, to allow for design of 
appropriate mitigation. 
 

• CEQA review cannot begin until a lead agency is assigned and at least 30-60% of the 
design is complete, in order to provide an accurate and stable project description as the 
basis for review.   
 

• Building and other permits are dependent on completing the CEQA analysis and certifying 
a final Environmental Impact Report (EIR) or Negative Declaration. Many responsible 
agencies with permit or approval authority will not begin processing applications before 
the CEQA document is approved. 
 

• Contracting for construction and installation cannot be finalized until the permits and 
approvals are received; before that time, the conditions under which construction will occur 
remain yet unknown. Additionally, construction cannot commence until contracting is 
complete. 
 

• CEQA lead agencies and responsible regulatory agencies may require completion of 
some mitigation measures before construction commences.  
 

• In some cases, commissioning of individual pieces of equipment can occur in parallel with 
the construction; however, overall commissioning cannot begin until all construction is 
completed. 
 

• And of course, no construction or installation can occur without first obtaining applicable 
permits.    

 
It is important to note that the aggregated timeline that WSPA has attached to this communication 
is only an estimate. The results of the feasibility evaluation study will be necessary to refine the 
estimated timeline.  
 
WSPA believes the Government Code, Health and Safety Code and other California laws and 
regulations require CARB to revise its current rulemaking timetable to allow for proper preparation 
and consideration of feasibility, cost effectiveness and timelines. See, e.g., Cal. Health & Safety 
Code §§ 38560, 39602.5, 39665, 43013; see also Gov. Code § 11346.36 & 1 C.C.R. §§ 2000-
2004 (SRIA requirements to assess proposed regulation’s cost impact on public health and safety, 
fairness and social equity, state’s economy and other criteria). We would request that, at the very 
least, CARB include in its proposed At Berth Regulation language that allows for a feasibility 
evaluation study and an appropriate delay in regulatory implementation in the event the feasibility 
evaluation study concludes that shore-based technologies and/or other elements of the At Berth 
Regulation are not feasible in the regulatory timeframes provided.   
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WSPA also believes that the At Berth Regulation should include “off-ramp” scenarios that provide 
next steps for facilities that demonstrate an inability to implement all the required elements in the 
default timelines provided under the At Berth Regulation. In summary, WSPA requests that 
CARB:  
 

1. Incorporate the feasibility evaluation study and the details included in the outline attached 
into the proposed regulatory language,  

 
2. Include language in the At Berth Regulation that will provide an off-ramp or adjust the 

compliance deadlines based on the results of the feasibility evaluation study, and  
 
3. Revise the proposed compliance deadlines in the At Beth Regulation to 2033 for typical 

terminals and 2035 for complex terminals where tankers berth.    
 
WSPA appreciates this opportunity comment on the At Berth Regulation Working Draft.  If you 
have any questions regarding this submittal, please contact me at (805) 705-9142 or via email at 
tom@wspa.org. 
 
Sincerely,  
 

 
 
Cc:  Catherine Reheis-Boyd – WSPA 

Richard Corey - CARB  
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The evaluation study of Tankers At Berth Shore-Based Emission Control will be documented in a 
report that reflects the approach taken by California Air Resources Board (CARB) in the 
development of the document Evaluation of Cold-Ironing Ocean-Going Vessels at California 
Ports, dated March 2006.    
 
The new study, to be entitled Evaluation of At Berth Shore-Based Emission Control for Tankers 
at California Ports will contain the following elements: 
 

Executive Summary 
I.  Introduction 
II.  General Description of Tankers and Marine Terminals  
III.  Tanker Emission Inventory 
IV. Technical, Safety, and Operational Review  
V. Cost-Effectiveness and Economic Impact Review 
VI.  Conclusions 
VII.  References 

 
An overview of the Sections I through VI is presented below. 
 
Introduction 
 

• Statement of purpose and objectives. 
 

• Identify focus of analysis of the feasibility and cost effectiveness of shore-based emission 
control for tankers. 
 

• Define shore-based emission control for tankers as capture of NOX and PM emissions 
from boiler and auxiliary engines on tankers pursuant to § 93130.5 and § 93130.7 of CARB 
At Berth Regulation (currently Working Draft).  
  

General Description of Tankers and Marine Terminals 
 

• Identify unique characteristics of affected ports and marine terminals, while protecting any 
individual company competitively sensitive or proprietary information. 
 

• Identify tanker classes, frequency of visits, ownership. 
 

• Summarize tanker visit and duration information.  
 
Tanker Emission Inventory 
 

• Summarize updated CARB tanker sector NOX and PM emission inventory taking into 
account the IMO regulations regarding Tier 3 ships and their predicted penetration into 
California.  
 

• Assess by emission source types for NOX and PM emissions. 
 

• Review in context of overall California emission inventory. 
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Technical, Safety, and Operational Review 
 
Methodology 
 

• Identify regulatory/legal requirements applicable to proposed regulations, including but not 
limited to: 
 
o Health & Safety Code (H&SC). 
 Technological and operational feasibility  
 Safety, reliability and effectiveness  
 Necessary to attain Ambient Air Quality Standards 
 Articulate potential adverse health, safety and environmental impacts 
 Show reductions are real, permanent, quantifiable, verifiable and enforceable    
 

o CEQA. 
 Identification of significant adverse impacts of regulations  
 Identification of reasonably foreseeable compliance alternatives/mitigation 

 
o U.S. Coast Guard Regulations (33 CFR) 

 
o PSM Regulations (e.g. 8 CCR 5189.1, 19 CCR 2762, RISO) 
 
o Marine Oil Terminal Engineering and Maintenance Standards (24 CCR) 

 
• Identify regulatory agencies, local jurisdictions with land use authority, other agencies with 

permitting or approval authority and certification entities. Include them as stakeholders. 
 

• Set criteria for demonstration of technical and operational acceptability (including 
consideration of site-specific limitations). 
 

• Set criteria for demonstration of safety acceptability. 
 
Analysis  
 
The technical assessment will be prepared consistent with the criteria established through the 
methodology: 
 

• Determine whether the installation of systems required to comply with the proposed 
regulation would satisfy or conflict with the safety, reliability, operability and effectiveness 
of vessels, marine terminals, the emissions control system, and supporting shoreside 
infrastructure, as required by regulations identified in the Methodology section.  

 
o Assess the effectiveness, reliability and safety of proposed methods of compliance. 

 
o Assess ability to attain ambient air quality standards and technological feasibility and 

adaptability, and potential preemption by federal law.   
 

o Assess whether the proposed methods of compliance are designed to achieve levels 
of exposure consistent with no significant adverse health impacts; identify risks of the 
toxic air containments (TACs) at issue and explain how the proposed ATCM will 
reduce risks; demonstrate the need and appropriate degree of regulation for the 
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identified TACs; and potential adverse health, safety and/or environmental impacts 
that may result from implementation. 

 
o Assess reasonable and feasible mitigation measures and alternatives to reduce or 

avoid significant environmental impacts, identify permitting requirements and timeline 
for implementation of such mitigation measures and alternatives. 
 

• If possible, identify applicable design standards that would comply with MOTEMS and 
other existing regulations that can foster vendor competition. 

 
• Identify what changes to technology may be necessary to ensure feasibility for use in 

marine terminal application, safety, and/or operability. 
 

• Conduct Risk Assessment/HAZOP for a shore-based design.  
 

• Prepare anticipated timeline from planning through implementation, including timeline for 
obtaining all permits and approvals and potential litigation delay. 

 
• Determine where, if any, a physical demonstration is required to validate the safety, 

reliability, operability, and effectiveness of vessels, marine oil terminals, the emissions 
control system, or supporting shore-side infrastructure.  

 
Cost-Effectiveness and Economic Impact Review  
 
Methodology 
 

• Set economic/cost-effectiveness requirements pursuant to regulatory/legal requirements. 
  

• Identify Standardized Regulatory Impact Assessment (SRIA) Requirements. 
 

• Establish process for collection, de-identifying and aggregating individual company 
estimated capital, design, construction, CEQA review, permitting, and operational costs.   

 
Analysis 

 
• Determine whether systems required by proposed regulation would meet the criteria in the 

H&SC for cost-effectiveness. 
 

o Assess cost-effectiveness, relative to reliability and safety of proposed methods of 
compliance and ensure that the rule will result in a cost-effective combination of control 
measures. 

 
o Assess cost-effectiveness, relative to economic and noneconomic costs and public 

health benefits (including potential impacts on small businesses).  
 

• Assess whether proposed regulation would meet SRIA requirements. 
 
• True-up cost-effectiveness of achievable design and implementation schedule. 
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Conclusions 
 

• Summarize findings and recommendations (including need for physical demonstration). 
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Key Stakeholders including but not necessarily limited to the following: 

 
• American Bureau of Shipping for class society and can perform HazOps (also involved in Cold 

Ironing Feasibility Evaluation Study.  
• Maritime safety expertise (i.e., DNV GL, Bureau Veritas). 
• Marine boiler, engine and exhaust gas cleaning system manufacturers who understand 

tankers (including but not limited to, Alfa Laval – familiar with ship-side issues, classification 
areas and largest provider of tanker boilers in the world), SAACKE – boilermaker, GmbH, 
Harris Pye – boiler retrofit, MAN and Wartsila - propulsion and auxiliary engine 
manufacturers). 

• Emission abatement industry (i.e., existing technology vendors).  
• OCIMF (Oil Companies International Marine Forum) 
• U.S. Coast Guard 
• California State Lands Commission - Marine Environmental Protection Division 
• CARB, BAAQMD, SCAQMD, USEPA 
• SF Bay Coastal Development Commission (BCDC) 
• International Maritime Organization (IMO) - Marine Safety Committee (MSC), Marine 

Environment Protection Committee (MEPC) and supporting sub-committees 
• Federal non-regulatory agencies: U.S. Navy, U.S. Maritime Administration (MARAD) 
• University of California - Riverside 
• California Maritime Academy 
• International Association of Independent Tanker Ownership (INTERTANKO). 



Estimated Timeline - CARB At Berth Regulation
 Shore-Based Emission Control System 

Estimated Time 

(Years) 1H 2H 1H 2H 1H 2H 1H 2H 1H 2H 1H 2H 1H 2H 1H 2H 1H 2H 1H 2H 1H 2H 1H 2H 1H 2H 1H 2H 1H 2H 1H 2H

  General & Site-Specific Studies 3.5 to 4

  Site-Specific Design 3.5 to 5.5

  Engineering 3 to 4.5

  CEQA Analysis 3 to 5.5

  Permits 2.5 to 3.5

  Contracting 2.5 to 3.5

  Crane Construction 3 to 5.5

  Facility Construction 4.5 to 7.5

  Commissioning 1 to 1.5

Legend
Anticipated average time needed to complete each task

Additional time needed for complex installations to complete the task

NOTES

1. The shaded areas of the bar chart which may be longer in duration than the expected time for a task as the start date of a task may vary from installation to installation.  
2. The General and Site-Specific Studies are critical to evaluate the feasibility of various elements of compliance requirements to each installation (technological, safety, efficiency, cost-effectiveness etc). 
3. The results of General and Site-Specific Studies may necessitate further refinement of the anticipated compliance options and timeline.
4. With unknown permitting timelines and delays, contracting and vendor timelines, the earliest compliance demonstration for most facilities is estimated to not occur before 2033. 
5. For complex installations, this date could be further out; there could also be unexpected delays that are beyond operator control. 

Major Tasks
2020 2021 2022 2023

Year 1 Year 2 Year 3

2035

Year 4

2026 2031 20322028 2029 20302024

Year 11

2025 2027

Year 5 Year 16

2033 2034

Year 12 Year 13 Year 14 Year 15Year 6 Year 7 Year 8 Year 9 Year 10
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Timeline Survey Summary
Major Tasks Additional Information

(note tasks that can be run concurrently to help determine 
total lapse time from project design to commissioning) 

(provide sufficient information to break down the activity so 
that it is clear what it includes and its expected duration)

Average Min Max
Range 

(Min to 
Max)

Range (Average 
to Max)

Begin 
Year

End Year 
(Avg)

End Year 
(Max)

General Evaluation Study 2.0 2.0 2.0 2.0 2.0 2020 2021 2021
Site-specific Study including Safety review and possible field 
test

1.6 0.8 2.0 0.8 - 2 1.6 - 2 2022 2023 2023

Site-Specific Design (preliminary and final, includes 
assessments on utilities, siting for egress and safety as well as 
infrastructure)

Front End Engineering Design, Preliminary and Detailed Design, 
Crane, Scrubber, Electrical Design, Shipside Modification 
Design, Determine footprint, electrical calssification and unit 
supply requirements, Coordinate with engineering, construction 
and technology companies, Review of utilities and existing 
infrastructure to support future terminal projects, 
Requirements for and consideration of MOTEMS. 

3.5 1.0 5.5 1 - 5.5 3.5 - 5.5 2022 2025 2027

Engineering (engineering drafts for construction ex. built-for 
purpose, ship-to-berth variable height for loading and 
unloading operations, utility and infrastructure details)

Marine analysis of current and future vessels (MOTEMS 
Review), Detailed engineering calculations for process, energy 
and structural integrity, Coordination with utility providers that 
supply electricity, water and natural gas to the facility, 
Engineering Design Issued for Permit, Engineering Design Issued 
for Construction, Engage Classification Society to Develop 
Standards for Shipside Modifications

2.9 1.8 4.5 1.8 - 4.5 2.9 - 4.5 2023 2026 2027

CEQA Analysis (engineering and site-specific details will be 
evaluated under CEQA to determine whether additional 
mitigations are required including preparation of an EIR, 
public comment periods, hearings, review of the EIR until a 
final adopted EIR results with specific mitigations for impacts 
if any)

Initiate Multi-Agency Process, Prepare applications, Initiate EIR, 
Develop EIR, Develop Mitigation Strategy, Finalize and Approve 
Mitigation Strategy, Public comment review, possible re-
engineering of design to meet public concerns, Re-evaluation of 
both Site specific design and engineering (as needed), Purchase 
Mitigation Credits

2.9 1.2 5.5 1.2 - 5.5 2.9 - 5.5 2024 2026 2028

Permits (local, state, federal – CSLC, Bay Conservation and 
Development Commission, ACOE, CF&W, RWQCB, National 
Marine Fisheries Service, Air Districts, Port permits includes: 
preparation, review by agency, approval, development of 
mitigation plans and other recommendations made by 
agency.)

Coordination with multiple permitting agencies, at various 
locations within the state, Includes time for review, comments 
and any necessary requested changes which may require some 
re-design and engineering, Submit Environmental Applications, 
Environmental Applications Approved, Submit Building 
Applications, Building Applications Approved

2.5 1.1 3.5 1.1 - 3.5 2.5 - 3.5 2025 2027 2029

Contracting (bid process, selection, procurement)

Multiple RFPs (General Engineering, Specialty Engineering, 
Marine Engineering, Emissions Control Equipment, 
Pumps/Blowers, Crane and Scrubbers Design and Fabrication, 
Construction RFPs including general, marine, electrical, crane 
installation), Contractor vetting and selection, Insurance and 
procurement of long lead items such as steel, pre-fab materials

2.2 0.6 3.5 0.6 - 3.5 2.2 - 3.5 2026 2028 2030

Estimated Years

General & Site-Specific  Studies
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Timeline Survey Summary
Major Tasks Additional Information

(note tasks that can be run concurrently to help determine 
total lapse time from project design to commissioning) 

(provide sufficient information to break down the activity so 
that it is clear what it includes and its expected duration)

Average Min Max
Range 

(Min to 
Max)

Range (Average 
to Max)

Begin 
Year

End Year 
(Avg)

End Year 
(Max)

Estimated Years

Crane Construction / Installation
Install Crane Foundations and Cranes - Consider extensive lead 
times, Multiple locations, Limited availability of construction 
equipment, Delays when ships at berth

2.7 0.7 5.5 0.7 - 5.5 2.7 - 5.5 2028 2031 2033

Facility Construction (including deck modifications, pilings, 
gangway construction, additional/new ducting, piping, , 
seismic retrofit,  new power infrastructure)  

Multiple phases of construction at various locations (Limited 
ability to overlap construction at different locations, 
constrained by contractor availability and safety oversight and 
continuation of business, Assumes construction at one facility 
at a time), Consider extensive lead times, Piling, foundation, 
civil/structural steel works, electrical upgrades, Fabrication and 
Transport of Cranes & Scrubber, Procurement of Other 
Materials, Prep and Demo Work, Install Central Gas Collection 
System, Scrubbers, Support Systems (Piping/Electrical), Shipside 
Modifications, Consider confined construction activity for few 
months per year (power supply, threatened species protection)

4.5 0.7 7.5 0.7 - 7.5 4.5 - 7.5 2029 2033 2035

Commissioning and Compliance Demonstration (verification 
of CARB compliance along with other federal and state 
requirements)  

Consider longer commissioning durations for new technology, 
Commissioning for Terminal Operations and Operator-owned 
ships, Operator training and oversight, modifications to ensure 
proper operation to achieve compliance, Multiple agencies 
would either witness compliance testing or perform their own 
(CARB, local Air District, etc.)

0.9 0.2 1.5 0.2 - 1.5 0.9 - 1.5 2033 2034 2035
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Exhibit 4: Chevron Presentation: At-Berth Costs Q&A 
(June 10, 2019) 
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Overview

EMS Structure 
(17,400 sf)

Estimated required infrastructure at Wharf:
• 23,600 ft2 (0.5 ac) of new deck/structure.

• EMS platform
• B1/B4 crane dolphins (3000 sf)
• Estimated ~700‐800 24” concrete

piles

• 8 new cranes for stack‐based controls.
• At least 4 piles per crane

foundation.
• Replace decking
• Relocate piping/under‐deck

obstructions.

• 4,000‐6,000 ft of new ducting to EMS
platform at Main Wharf

• Pipe supports
• Conduit supports

 Red polygons: New crane dolphins @ B1/B4 and/or crane locations (on Main Wharf)
 Blue polygon: central gas collection/processing platform
• Turquoise: duct or piping / electrical routing from cranes back to gas processing platform.
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Richmond Long Wharf Today

Pile Summary 
(2009 MOTEMS Audit Rev. 1, M&N)

N

• 27 +/- feedstock and product pipelines, ranging in
diameter from 6 to 36-inches totaling ~30 +/- miles of
pipe.

• 23 mooring hooks (1970s and three recent vintage)

• Cleats, bollards and bits from 1947 construction.

• Per MOTEMS Sec. 3104F.1.1, Table 31F-4-1,  >1200 bbl
over water = High Risk Oil Spill Classification
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EMS Structure 
(17,400 sf)

15 ft MSL

MOT Structural Design driven by MOTEMS
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RLW Construction for Pile Supported Foundation

B4 Gangway



13© 2019 Chevron

Structural Design Issues - MOTs

EMS Structure 
(17,400 sf)
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Electrical System Overview

Estimated required infrastructure (cold iron, subset for C&C):
• Miles of new electrical cable, conduit and/or duct bank.

• Upgrade 12kV TL‐1 and TL‐2 from 600 to 1200 kVA 
cables from South Yard Sub to #3 Salt Water Sub

• Replace 2 transformers (24 MVA with 45 MVA).
• Upgrade bus/breakers/transformers at #3 SWS?
• Expand #5 Substation? 
• Changes to PG&E interconnect uncertain?
• PG&E infrastructure upgrades uncertain?

PG&E Point of Interconnection 

South Yard Sub

#5 Sub

#3 Saltwater Sub

Gas processing 
proposed
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Overview and 

EMS Structure 
(17,400 sf)

PERMIT REQUIREMENTS – WMEP

Permitting Agency
Anticipated 

Approvals/Regulatory 
Requirements

Local

City of Richmond Ministerial Building Permits in 
accordance with the California 
Building Code and City of 
Richmond Zoning Ordinance

State

California State Lands 
Commission 
(CEQA lead agency)

Environmental review and 
project approval pursuant to an 
existing lease 

California Department of Fish 
and Wildlife (CDFW)

California Endangered Species 
Act 
Fish Section 2081

San Francisco Bay Regional 
Water Quality Control Board 
(SFBRWQCB)

Clean Water Act Section 401 
Water Quality Certification

San Francisco Bay Conservation 
and Development Commission 
(BCDC)

Amendment to Refinery Long 
Wharf Permit No. M1987.015

Federal

U.S. Army Corps of Engineers 
(USACE)

Clean Water Act (CWA) Section 
404 (under Nationwide Permit 
No. 3) 

U.S. Fish and Wildlife Service 
(USFWS)

National Marine Fisheries 
Service (NMFS)

Section 7 Consultation under 
federal Endangered Species Act 
(if necessary)
Marine Mammal Protection Act –
Incidental Harassment 
Authorization

Local ministerial building permits:Agencies with discretionary permits:

Plus mitigation costs for impacts to marine habitat (WMEP): 2017 = ~$2.5MM/acre ($250K/0.11ac impact)



Exhibit 5: Aerial Photographs of Marine Terminals 
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Shell Martinez Dock



Martinez – Amorco Wharf



Martinez – Avon Wharf



POLB – Terminal 2





Exhibit 6: Wharf Improvement Project Timelines 
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Timelines for Projects Involving Substantial New Wharf Infrastructure 
Comparable to At Berth Rule Compliance Projects 

 
ISOR Reported:  Average 5.2 Years, Range 3 - 9 Years1 

Actual: Average 11.6 Years, Range 7 - 15 Years 

Project  Start and Completion Dates and 
description, as reported in ISOR, pp. 
III-19 – 21 

Actual Timeline with Start and Completion Dates  Timelines 
Comparison  

 
Chevron 
Richmond  
Wharf 
Maintenance 
and Efficiency 
Project 
(WMEP)  

 
Project “started from 2014 and is estimated 
for completion by 2023…. The project’s initial 
design, permit submittal and approval phase 
lasted from 2014 to 2017. The construction 
phase for the one of the berth improvements 
began in 2018 and estimated for completion 
by 2022. The construction phase for the 
other berth improvements began in 2018 and 
estimated for completion by 2023. There will 
be a 2 month period after construction for 
operation evaluation of the new 
components.” 
 

 
October 2008: Project inception and scope development 
incorporating MOTEMS audit findings  
 
January 2010-September 2014:  Project design and 
planning process, including required technical studies 
 
April 2014: Initial permit applications submitted  
 
October 2016: Mitigated Negative Declaration (MND) 
 
June 2017 MND Addendum 
 
July 2017:  Permits received from State Lands Commission, 
San Francisco Bay Conservation and Development 
Commission, Cal. Dept of Fish & Wildlife, Regional Water 
Quality Control Board, Army Corps of Engineers, National 
Marine Fisheries Service 
 
2018:  Construction commenced. 
 
April 2022: Estimated completion of Berth 4 seismic retrofit 

 
CARB:  9 years 

Actual: 15 
years if 
completed on 
schedule 

 
1   Project durations reported in the ISOR include two projects – the Chevron Richmond Long Wharf MOTEMS compliance project and Green Omni Terminal 

ShoreKat Demonstration Project – that were limited to repairs of existing structures and minor equipment installation. Those two projects are excluded from 
this chart as not properly comparable with the timelines for planning, permitting and construction of substantial new wharf infrastructure to achieve 
compliance with the At Berth rule, i.e., new cranes and other major equipment installation on new or expanded wharf decking with new supporting piles. If 
those projects were included, with timelines reported in the ISOR, the average project duration for projects in the ISOR would be 4.6 years, range 3-9 years. 
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construction 

February 2023: Estimated completion of Berth 4 fender 
replacement construction  

Source:  Information provided by 10/8 and 10/9/18 emails 
from K. Boven, Chevron, to N. Light, CARB 
 

 
Port of 
Richmond 
IMTT Terminal 
Warf 
Modification 
Project 

 
“Based on the available information, CARB 
staff assessed that the project started in late 
2011 and was completed by early 2015.” 

 
2008: Project planning initiated  
 
Fourth quarter 2011:  Basis of design and concept layout 
 
Third quarter 2012 – end of 2013:  Permitting 
 
Second quarter 2014:   Construction commenced 
 
First quarter 2015:  Estimated completion of construction 
from 2014 summary  
 
October 2015:  Actual construction completion   
 
Source:  California State Lands Commission, International-
Matex Tank Terminals, IMTT Wharf Modification Project 
Prevention First 2014 (October 7, 2014) 
(https://www.slc.ca.gov/wp-
content/uploads/2018/08/PF2014_MOTEMS-IMTT.pdf), 
updated by N. Lucas, IMTT, personal communication   
 

 
CARB:  3.5 
years  
 
Actual: 7 years  
 

 
Berths 167-
169 Shell 
MOTEMS 
Wharf 
Improvement 
Projects 
(POLA) 

 
“The construction for this project began in 
2017 and scheduled to be completed in 
2020.”  

 
2010: MOTEMS audit  
 
July 2015: Notice of Preparation of Environmental Impact 
Report (EIR)   
 
March 2018:  Draft EIR 

July 2018: Final EIR 

 
CARB: 3 years 
 
Actual:  13 
years if 
completed on 
schedule  
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August 2023: Estimated completion of construction from EIR 

Source: Berths 167-169 [Shell] Marine Oil Terminal Wharf 
Improvement Project Final EIR (July 2018), p. 1-5 
(https://kentico.portoflosangeles.org/getmedia/3a7e6ce5-
41ab-4d09-9e6f-c9b2f6d63559/Shell-MOTEMS_FEIR)  

 
Tesoro Avon 
Terminal 
MOTEMS 
update 

 
Not included in ISOR; modifications include 
construction of new vessel loading/unloading 
platform and mooring dolphin on new steel 
pilings, and construction of associated facility 
structures, electrical, mechanical and piping 
systems   
  

 
March 2008: MOTEMS audit 
 
April 2014:  EIR Notice of Preparation 

September 2014:  Draft EIR 

January 2015:  Final EIR  

2016:  Estimated completion of construction from EIR 

February 2017:  Actual construction completion 

Source:  Tesoro Avon Marine Oil Terminal Lease 
Consideration Final EIR (Jan. 2015), p.  2-8 
(https://www.slc.ca.gov/wp-
content/uploads/2018/09/2.0_PD.pdf); updated by B. 
McDonald, Marathon Petroleum, personal communication   

 
CARB:  Not 
included in 
ISOR 
 
Schedule in 
CEQA 
document:  8 
years  
 
Actual:  9 years  

 
Berths 238-
239 [PBF 
Energy] 
Marine Oil 
Terminal 
Wharf 
Improvements 
Project 

 
Not included in ISOR; modifications include 
construction of new marine platforms and 
associated mooring and breasting dolphins 
at both berths 
 

 
2008: MOTEMS audit 
 
March 2018: Draft MND 
 
June 2018: Final MND 
 
March 2020:  Estimated completion of construction from MND 
 
December 2022:  Expected completion of construction based 
on current information    
 
Source:  Berths 238-239 [PBF Energy] Marine Oil Terminal 
Wharf Improvements Project, Final Initial Study/Mitigated 

 
CARB:  Not 
included in 
ISOR 
 
Schedule in 
CEQA 
document: 12 
years  
 
Actual: 14 
years if 
completed on 
schedule 
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Negative Declaration (June 2018), p. 2-10  
(https://kentico.portoflosangeles.org/getmedia/4db8b80c-
7101-4158-b656-00664f9c04df/PBF_Energy_ISMND_Final); 
updated by M. Kajioka, PBF Energy, personal 
communication)    
 

 



Exhibit 7: Power Engineering Construction Co. Comment 
Letter (November 6, 2019) 



 

 

November 6, 2019 
 
 
Clerk’s Office 
California Air Resources Board (CARB) 
1001 “I” Street 
Sacramento, CA  95814 
 
   
Subj:  Comments on Proposed Control Measure for Ocean‐Going Vessels at Berth 
 
To CARB Staff: 
 
I am writing to provide commentary on the proposed timeline for the design, permitting, 
construction, and testing of an At‐Berth Shore Based Emission Control Program for Tankers at 
California Ports.  As an Oakland, CA resident and business owner, I share CARB’s desire to 
implement regulations that achieve real world air quality goals.  
 
My goal in writing is to share my experience as a California marine contractor – specifically as it 
applies to the lengthy project timelines of most marine projects in California and the reality of 
how difficult it is to move quickly through the phases of marine work. Marine projects routinely 
face regulatory hurdles and engineering constraints not found in land‐based construction. These 
hurdles and constraints translate into long program schedules. I believe the timeline being 
considered for the Proposed Control Measure is unrealistically short and doesn’t consider the 
unique nature of designing, entitling, and constructing over‐water structures and facilities. 
 
As background, I am the President and Principle owner of Power Engineering Construction Co.  
We are a marine contractor based in Alameda, CA. The company has been in business for 33 
years and I’ve been here for 27 of those years.  Our business focuses on building and repairing 
in‐water structures.  Our slogan is “Engineering Construction near, on, and under the water”. 
We routinely get involved in up‐front preconstruction, design, and entitlement of marine 
structures and systems as part of the service we offer our clients.  Our customer base is diverse 
and includes most major oil companies, a variety of municipal clients including SFPUC, the Port 
of San Francisco, WETA, and a range of private business owners working along the waterfront. 
For a small snapshot of projects we’ve completed throughout California, the attached graphic 
(Exhibit A) shows our recent San Francisco waterfront projects. 
 
The range and breadth of our marine construction experience affords us a unique perspective in 
how long it takes for a successful project to go from concept to operation. In general, we advise 
clients to expect a full project timeline of 8‐10 years for a standard over‐water marine facility; 
this timeline includes work from concept, through entitlement, to construction and operation. 
 
One can quibble with the durations of individual tasks including site studies, engineering, the 
CEQA process, contracting, etc.  However, empirically, all but the most basic marine 
construction projects prove to track into an 8 to 10‐year timeline. The attached spreadsheet 
(Exhibit B) shows three example projects outside of the marine oil terminal industry that 



 

 

support this assertion. Each of these projects was considered publicly desirable, faced little 
opposition, and each was managed by a very motivated team.  Regardless, each example project 
followed a decadal life cycle due to the complexity of regulatory review, the challenges of over‐
water design, and the limitations and work windows imposed during construction. 
 
While the three example projects demonstrate only a small sample size, these projects provide 
similarities to the work required to implement an At‐Berth Emission Capture program. In a 
sense, the example projects provide a lower bound for the anticipated project duration as none 
was completed in an active marine terminal. An active marine fuel terminal imposes additional 
safety and scheduling constraints that generally result in longer construction durations.   
 
Also, the projects selected as examples do not consider one key element of the proposed new 
regulation: issues surrounding the technical feasibility of an At‐Berth Shore Based Emission 
Control System. The Emission Capture equipment and supporting machinery will add to the 
overall project timeline through both feasibility testing and extended equipment procurement. 
The attached spreadsheet (Exhibit C) shows a sampling of recent heavy over‐water equipment 
purchases (cranes and fuel loading arms) and demonstrates the additional timeline that may be 
required. One can assume the required emission control equipment, or the expansion of 
required electrical infrastructure, will follow a similar (if not longer) procurement cycle to these 
example purchases. 
 
Overall, I ask the CARB staff to consider proposing on an 8‐10 year timeline for design, 
entitlement, and construction of an At‐Berth Emission Control program in California Marine 
Terminals.  This timeline should begin once a feasibility study is completed and appropriate 
emission control technology is proven to be readily available. 
 
Should you have any questions, please contact me at 415‐559‐0097. 
 
Sincerely; 
 
Power Engineering Construction Co. 
 
 
 
 
 
David Mik 
President 
 
Enclosed:  
Exhibit A – Power Engineering Construction Co. example projects  
Exhibit B ‐ examples of three relevant marine project timelines. 
Exhibit C ‐ examples of equipment procurement and installation timelines. 
 



(in-progress)

China Basin Wharf Reconstruction

South Beach Harbor Marina Float Reconstruction

Pier 38 Below Deck Inspection

Pier 30-32 Inspection & Substructure Repairs

Pier 26 & 28 Inspection & Repairs

Pier 22.5 Emergency Pile Repairs

Pier 22.5 New Floating Fireboat Station 35 

Hyde Street Pier & Piling Repairs

Hyde Street Pier Hercules Berthing Dock

Pier 1 Reconstruction 

SF Marina Breakwater Seawall Repair

Chrissy Field Outfall Replacement

Presidio Pier Inspection

SFPUC Baker Street Outfall Repair

Fort Mason Rock Rip Rap Slope Improvements 

WETA South San Francisco Ferry Terminal Design-Build

Oyster Point Marina Floating Breakwater

Oyster Point Marina Concrete Sheet Pile Wall

PG&E Hunters Point Tunnel Closures

Pier 80 Mooring Install

Pier 70 Pile Load Testing

Pier 52 Small Craft Dock Installation

Pier 50 Substructure Repairs

Pier 48 Substructure Repairs

Ferry Building Pier Repairs

WETA Downtown SF Ferry Terminal Expansion

Pier 1 Seismic and Structural Upgrade

Pier 1.5 Water Taxi Dock Design-Build

Pier 3 Wharf Repairs

Pier 5 Substructure Strengthening

Pier 7 Wharf Repairs

Pier 9 Substructure Repairs

Pier 15 Water Taxi Dock Design-Build

Pier 15 & 17 Complete Pier Reconstruction

Pier 19 Dive Inspection & Repairs 

Pier 23 Dive Inspection & RepairsPier 29 Wharf Repairs

Pier 29 & 31.5 Substructure Strengthening

Pier 31 Dive Inspection & Pile Testing

Pier 39 Timber Deck Replacement

SFPUC Southwest Ocean Outfall End Gate Replacement

Alcatraz Dive Inspection

Over water Deck Extension to Alioto's

Rock Rip Rap Slope Improvements

Pier 43 Ferry Arch Foundation Improvements

WHERE WE'VE WORKED 
SAN FRANCISCO WATERFRONT

USA



POWER ENGINEERING CONSTRUCTION CO.
MARINE  •  CIVIL  •  DESIGN-BUILD

Civil

• Steel and Concrete Structures

• Flood and Erosion Control

• Water and Wastewater

• Creek/Wetland/Habitat Restoration

• Slope Stabilization and Rock Bolting

• Concrete Rehabilitation

Marine
• Marine Terminals

• Pier Construction and Rehabilitation

• Diving Services

• Rock Rip Rap

• Sheetpile Shoring and Cofferdams

• Outfalls & Intakes

• Marinas

Design-Build
Power has established a reputation for understanding the 

needs of Owners and Engineers on design-build projects. 

Through coordination of project team members, Power  

Engineering has demonstrated the ability to inspire the 

Owner, Permitting Agencies, Engineers, Subcontractors, and 

its staff to work together in taking design-build projects from 

concept to completion.

Located in Northern California serving the West Coast.

www.PowerEngConstruction.com  

(510) 337-3800



Example	Marine	Construction	Projects	in	Northern	California
Timeline	Summary

Project	Lifecycle	Duration
WETA SF DFTX, SF, CA
SFFD Fire Station 35, SF, CA
Exploratorium Museum at Pier 15

Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4
($76M	over-water	ferry	terminal)

Hire Design Consultants
Hire Environmental Consultants
Design
Environmental Preparation
Environmental	(NEPA/CEQA):

NOI/NOP
EIR Development
Draft EIR
Final EIR/Final Determination

Permitting
Contracting - Section 1
Construction - Section 1
Contracting - Section 2
Construction - Section 2

Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4
($31M	new-build	floating	fire	station)

Site Determination, Massing, Funding, Initial Contact with Regulators
Regulatory/Entitlement Process
CEQA Process (Project received a Neg. Dec.)
Requlatory Approvals
Design
Permitting
Contracting
Construction

Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4
($51M	in-water/$300M	total	construction	of	new	museum	space)

Site Determination, Massing, Funding, Initial Contact with Regulators
Regulatory/Entitlement Process (over 30 AHJ's involved)
CEQA Process 
Requlatory Approvals
Design
Permitting
Contracting
Construction

WETA	-	SF	Downtown	Ferry	Terminal,	SF,	CA
2010 2011 2012 2013

2014

2016 2017 2018 20192014 2015

SFFD	Fire	Station	35	-	New	Floating	Fire	Station,	SF,	CA
2010 2011 2012 2013 2017 2018 2019 2020

2020

Exploratorium	Museum	at	Pier	15,	SF,	CA
2003 2004 2005 2006 2012 2013 2014

Number of Years
10.0
8.5

10.5

2007 2008 2009 2010 2011

20202015 2016



Heavy Equipment

Procurement & Installation Duration

Large Container Cranes (source, Shanghai Zhenhua Heavy Industries/ZPMC/Liftech Consultants, Inc.)

Average Min Max

Duration for Standard Cranes: 33.0 30.0 36.0

(for non‐standard, add "several quarters" to duration)

Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4

Procurement/Vendor Selection

Design

Fabrication

Delivery

Installation & Testing

(install duration is for one berth)

Conventional Dock Mounted Marine Hydraulic Cranes (source, Rapp Marine NW, LLC ‐ see WETA Central Bay Maintenance Terminal, Chevron RLW Berth 2, etc.)

Average Min Max

Duration for Hydraulic Cranes: 17.0 15.0 19.0

Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4

Procurement/Vendor Selection

Design

Fabrication

Delivery

Installation & Testing

(install duration is for one berth)

Rotary or Dual Counterweight Fuel Loading Arms (source, FMC/PEC ‐ see Chevron RLW Loading Arm Replacement Project

Average Min Max

Duration for Fuel Loading Arms: 23.5 22.0 25.0

Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4

Procurement/Vendor Selection

Design

Fabrication

Delivery

Installation & Testing

(install duration is for one berth)



Exhibit 8: Chevron Comments (February 15, 2019) 



























Exhibit 9: Memo from Gary Rubenstein to WSPA Re: 
Review of CARB Health Analyses (November 26, 2019) 



November 26, 2019 

To: Tom Umenhofer, Vice-President 
Western States Petroleum Association 

From: Gary Rubenstein 

Subject: Review of CARB Health Analyses in Support of Proposed Modifications to 
the At-Berth Regulation 

This is in response to your request for a review of the methodology used by the California 
Air Resources Board (CARB) to calculate the health benefits ascribed to the proposed 
modifications to CARB’s Control Measure for Ocean-Going Vessels at Berth. My 
review, presented below, is based on CARB’s Health Analyses document, which is 
included as Appendix G to CARB’s Staff Report/Initial Statement of Reasons for the 
rulemaking.1  

1. CARB’s assumption that DPM health values can be assigned to emissions
from marine engines operating on MGO, MDO, or HFO is inappropriate
and unfounded.

At page 3 of the Health Analyses document (Appendix G), CARB assumes that the 
cancer potency factor (CPF) and chronic reference exposure level (REL) for Diesel 
Particulate Matter (DPM) are applicable to the particulate emissions from ocean-going 
vessel marine engines fueled with marine gas oil (MGO), marine diesel oil (MDO) and 
marine heavy fuel oil (HFO).  The original DPM CPF and REL established by CARB 
were based largely on health effects studies looking at the exposure of railway workers to 
locomotive Diesel engine exhaust in the 1960s.  Despite this limitation, CARB applies 
the same CPF and REL to all compression ignition engines using Diesel fuel, including 
those compression ignition engines equipped with Diesel oxidation catalysts and Diesel 
particulate filters – both of which have been documented to fundamentally change the 
chemical nature of DPM.2  In the instant rulemaking, CARB assumes that the same CPF 
and REL that were developed based on DPM emissions from 1960s vintage locomotives 
operating on Diesel fuel are now applicable to modern-day Diesel engines operated on 
demonstrably different fuels (MGO, MDO and HFO) when used in auxiliary engines on 
ocean going vessels.  Instead of continuing to expand the applicability of health-effects 
data based on 50-year-old technologies and fuels, ARB should assess the health impacts 
of auxiliary engines operated on fuels other than Diesel fuel based on speciated 
composition of the exhaust for these engines, as CARB does in its risk assessments for 
engines using other fuels (such as gasoline, ethanol, and natural gas). 

1 https://ww3.arb.ca.gov/regact/2019/ogvatberth2019/appg.pdf  
2 See, e.g., Advanced Collaborative Emissions Study (ACES): Lifetime Cancer and Non-Cancer Assessment 
in Rats Exposed to New- Technology Diesel Exhaust.  Health Effects Institute.  Research Report 184.  
(January 2015) 
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Tom Umenhofer November 26, 2019 

Page | 2  

2. The results of the Health Analyses should be properly placed into context.

In ARB’s 2015 Risk Management Guidance, ARB warns that changes to risk assessment 
methodologies have resulted in increased calculated risk values, even though a facility 
has not changed its operations in a way that negatively affects public health.  

“One significant area of focus is how best to communicate what impact these 
methodology changes will have on health risk estimates, what those new risk 
estimates mean, and how best to manage sources and programs in a reasonable 
and health protective manner. The procedures in the new OEHHA Manual will 
typically result in a higher estimated cancer risk from a facility even though they 
[the facility] use control technology and are actually maintaining or reducing its 
emissions. As a result, it is a challenge to communicate the new information in a 
way that ensures the public’s right to know but does not imply that the facility has 
changed its operations or emissions in a way that negatively affects public 
health.”3 

The Health Analyses document does not present this background information to help the 
public understand the implications of the calculated risk values. 

In contrast to the 2015 Risk Management Guidance, at page VI-1 of the Initial Statement 
of Reasons (ISOR), ARB concludes that “Emissions from ocean-going vessels operating 
at berth and at anchor are a significant and growing contributor to community air 
pollution and the associated health impacts.” However, nowhere does ARB compare the 
emissions, or potential health impacts, attributable to ocean-going vessels (OGVs) at-
berth with other sources of criteria air pollutants or toxic air contaminants that 
Californians are exposed to each day. For example, the PRA indicates that baseline 
(2020) maximum exposed individual incremental cancer risk (MEIR) attributable to ships 
at-berth is 54-in-a-million at the Ports of Los Angeles and Long Beach (POLA and 
POLB), and 14-in-a-million at the Richmond Complex (the Port of Richmond and the 
Chevron refinery berths). While these incremental risks apply to individuals living within 
a relatively small distance from these two port complexes, ARB estimates that the 
average individual living in California is exposed to an incremental cancer risk 
attributable to diesel particulate matter (DPM) of approximately 520-in-a million.4  

Furthermore, as the following graphic (from ARB’s 2015 Risk Management Guidance) 
shows, ARB recommends development of a risk reduction plan if calculated risk levels 
exceed 100-in-a-million. The proposed rule amendment is inconsistent with these 
guidelines in that, in effect, it imposes a risk reduction plan on a collection of sources 
(such as a port complex) at much lower levels, when such a plan would not be required 
for an individual stationary source with the same calculated risk level. 

3 Risk Management Guidance for Stationary Sources of Air Toxics, ARB and CAPCOA. July 23, 
2015. pp. 2-3. https://www.arb.ca.gov/toxics/rma/rmgssat.pdf 
4 https://ww2.arb.ca.gov/resources/overview-diesel-exhaust-and-health . Accessed 11/7/2019. 
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3. CARB’s assertion that the proposed regulation would avoid “health impacts
valued around $2.3 billion”5 is not supported by sound science.

The Health Analyses ascribe a statewide benefit of $2.245 billion to the avoided adverse 
health outcomes attributable to the proposed regulatory program. 99.8 percent of this 
benefit is associated with avoided premature deaths, and 87 percent of the reduction in 
avoided premature deaths is associated with reductions in oxides of nitrogen (NOx) 
emissions. These avoided premature deaths attributable to NOx reductions are, in turn, 
attributed to the formation of particulate ammonium nitrate in a photochemical reaction 
that ARB acknowledges occurs well downwind of the emission source – and hence not in 
the communities nearest the ports, and only after the concentrations have been 
substantially reduced due to dispersion.  Relatively little formation of ammonium nitrate 
occurs in close proximity to the emission source, where dispersion is relatively low.  
Formation of ammonium nitrate increases over time (and distance from the source), as 
does dispersion.  CARB’s analysis is not clearly presented, however CARB does not 
appear to address these factors in calculating reduced ambient concentrations of 
ammonium nitrate particulates and the associated avoided adverse health outcomes. 

5 CARB’s Initial Statement of Rulemaking asserts that “Total costs for all entities exceeding $2.2 billion 
through 2032, with a statewide valuation of avoided health impacts valued around $2.3 billion.”  In fact, the 
actual values reported in CARB’s report are $2,245,207,000 for avoided health impacts, and 
$2,164,319,000 for net costs. 
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4. CARB does not explain how they calculated they calculated the health
benefits attributed to NOx emission reductions in the South Coast Air Basin.

At p. G-53, CARB indicates that they used the AERMOD model to estimate reductions in 
ambient concentrations of PM2.5.  However, AERMOD does not contain algorithms that 
model the photochemical reactions that convert oxides of nitrogen emissions to 
secondary ammonium nitrate.  While the rulemaking document is silent as to exactly how 
CARB calculates the health benefits of NOx emission reductions, it appears (from the 
discussion at pp. G-53 to G-57) that CARB scaled the modeled PM2.5 concentrations by 
the ratio of NOx emissions from sources subject to the proposed rule to modeled PM2.5 
emissions, with the further assumption that most, if not all, of the NOx emissions are 
converted into secondary ammonium nitrate because “[i]mpacts are assumed to take 
place over a wide geographic area”.  If this was, in fact, CARB’s assumption, it is 
inconsistent with both the physical science and with the approach used by both CARB 
and California air districts to model ambient PM2.5 concentrations for State 
Implementation Plan purposes. 

5. CARB’s assumption regarding the expected reduction in ambient nitrate
concentrations attributed to the proposed rule is not based on a methodology
consistent with current EPA guidance.

EPA guidance for addressing secondary nitrate formation in dispersion modeling 
analyses under the Prevention of Significant Deterioration (PSD) program6 establishes a 
two-step process for evaluation: 

 A simple screening tool based on the use of Modeled Emission Rates for 
Precursors (MERPs); or 

 Direct analysis using a photochemical model such as CMAQ. 

The fact that EPA’s guidance on this point applies to a specific regulatory program (i.e., 
the PSD permit program) does not undermine the fundamental science – the methodology 
is applicable both to individual point sources and to “a group of sources in the area”.  The 
ports assessed in CARB’s Health Analysis clearly fall within that second category.  
However, CARB’s analysis of the potential health benefits of NOx emission reductions 
attributable to the proposed rule is not consistent with either of the two steps EPA 
recommends. 

6 Guidance on the Development of Modeled Emission Rates for Precursors (MERPs) as a Tier I 
Demonstration Tool for Ozone and PM2.5 under the PSD Permitting Program (EPA 454/R 19 003). (April 
2019) 
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Catherine H. Reheis-Boyd 
President 
 
May 1, 2020       
   
Clerk of the Board         sent via e-mail to: http://www.arb.ca.gov/lispub/comm/bclist.php  
California Air Resources Board 
1001 I Street 
Sacramento, California 95814 
 
Re: WSPA Comments on “15-Day Changes” to CARB Proposed Control Measure for Ocean-

Going Vessels at Berth  
   
To the Clerk of the Board: 
 
This letter supplements comments previously submitted by the Western States Petroleum 
Association (WSPA) on the California Air Resources Board’s (CARB) Proposed Control Measure 
for Ocean-Going Vessels at Berth (Proposed Regulation), originally released October 15, 2019, 
and on the “15-Day Changes” to this original text, which were released March 26, 2020. WSPA 
is a non-profit trade association representing companies that explore for, produce, refine, 
transport and market petroleum, petroleum products, natural gas and other energy supplies in 
California and four other western states.   

WSPA is providing these comments as part of a continuing effort to provide feedback on the At 
Berth Regulations.  We incorporate our previous comments submitted on February 15, March 29, 
May 30, June 14, August 15, December 3, 2019 and March 6, 2020 by reference herein.   

March 6, 2020 WSPA Comment Letter 

Please note that the comments that we submitted on March 6, 2020, in order to allow additional 
time for CARB staff to review and consider them, are submitted again as an attachment hereto 
for inclusion in the administrative record (see Tab 1).  These comments outlined in specific detail 
a proposal to allow an alternative compliance option that would meet the same emission reduction 
goals in lieu of the control requirements in the Proposed Regulation, as well as proposed language 
to allow a feasibility study to be conducted.  We are providing those comments again in response 
to the statement by CARB Chair Mary Nichols at the December 5, 2019 hearing on the Proposed 
Regulation that written comments submitted after December 19, 2019 but before the notice of 15-
Day Changes will not be considered as part of the “official record.”  CARB December 5, 2019 
Hearing Transcript (“Transcript”), Tab 2, at 150:12-14. 

I. Summary of Concerns 

• The 15-Day Changes completely ignore the COVID-19 pandemic and fail to account for 
any impacts to CARB staff’s original baseline emissions or economic assumptions. 

• CARB staff provide no basis for accelerating the already-unrealistic deadlines for tanker 
compliance by two years in the 15-Day Changes, which would create serious safety risks 
for tanker terminals.  The 15-Day Changes also fail to address the need for a feasibility 
study as articulated in WSPA’s March 6, 2020 letter. 
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• The proposed “Innovative Concepts” provisions in the 15-Day Changes are not the 
compliance alternative WSPA requested.  WSPA was clear in its March 6, 2020 letter to 
CARB and in discussions with CARB staff that stakeholders need a viable compliance 
alternative in lieu of a requirement to install and operate at berth capture and control 
equipment, not a temporary additional obligation to the still-infeasible capture and control 
requirement.  The “Innovative Concepts” provisions contain several significant limiting 
conditions, which strongly disincentivize funding by stranding investment and creating 
significant compliance risks.  By structuring the “Innovative Concepts” provisions in this 
way, CARB essentially conveys that the only acceptable compliance option is control of 
at berth emissions.  

• The 15-Day Changes do not address the comprehensive regulatory language revisions 
recommended by WSPA in its March 6, 2020 letter. 

II. Overview 

For the past year and a half, WSPA has repeatedly communicated and submitted in writing to 
CARB staff critical safety and feasibility concerns with the Proposed Regulation.  For a technology 
to be considered proven, all engineering and process safety considerations need to be evaluated 
and determined feasible.  The technologies identified in this rulemaking to support the expected 
reductions must be evaluated and deemed feasible prior to setting or accelerating any compliance 
date.  Comments from WSPA and others have shown that the types of emissions capture and 
control equipment that would be required by the current Proposed Regulation have not been 
proven safe and feasible in real-world operations with tankers at marine terminals. These 
comments also have explained in detail that no proven and currently available technology exists 
to allow terminals to meet the proposed emissions standards by the 2027 or 2029 deadlines 
contained in the original Proposed Regulation.  

In response to these comments, CARB staff are proposing to accelerate each of these deadlines, 
requiring compliance two years sooner than the deadlines CARB staff themselves had proposed 
and argued in favor of just four months ago.  The sole reason given for advancing the deadlines 
is that the CARB Governing Board directed CARB staff to do so.  CARB staff have pointed to no 
evidence in the administrative record to justify the acceleration, nor have CARB staff explained 
how they believe the regulated community could possibly meet the new deadlines.  CARB staff 
also have offered no response to the undisputed information in the record showing that the lack 
of proven safe and feasible capture and control systems for tanker terminal visits would make 
implementation impossible by the original 2027/2029 compliance dates, let alone the 
accelerated 2025/2027 deadlines.   

For that reason, the 15-Day Changes now would place tanker vessel operators and marine 
terminal operators in an even more dangerous position by effectively requiring them to put 
untested equipment and processes into operation before crucial feasibility and safety studies can 
be completed. Indeed, the 15-Day Changes systematically ignore all of the identified risks 
associated with applying unproven technologies to oil tankers by requiring Terminal and Port 
plans to be submitted prior to CARB’s Interim Assessment.  Accordingly, WSPA is compelled to 
respond by reiterating and supplementing our concerns arising from the infeasibility of timely 
compliance with the Proposed Regulation, now rendered even more infeasible by the 15-Day 
Changes which advance the deadlines and reduce time already insufficient for adequate 
feasibility and safety studies.  As such, these comments (including our March 6, 2020 comments 
attached hereto for the record) cannot be dismissed as unrelated to the 15-Day Changes.  
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Pointing out the intractable feasibility concerns with the original Proposed Regulation, WSPA and 
other stakeholders urged CARB staff to at least allow for a viable alternative compliance path to 
the Regulation’s capture and control requirements, permitting regulated parties to secure 
emissions reductions from other sources rather than through attempting to adopt unproven and 
potentially unsafe capture and control measures for tankers at berth.  The 15-Day Changes do 
not provide the alternative compliance path we requested.  Instead, the 15-Day Changes would 
adopt a limited “Innovative Concepts” provision that fails to provide a true “in lieu of” alternative 
to mandated implementation of (yet-unproven) at berth capture and control measures.  The 
proposed “Innovative Concepts” would offer only a temporary substitute for at berth capture and 
control requirements, would set narrow locational constraints on potentially valid projects, would 
be subject to revocation and/or refusal to renew at CARB’s unreviewable discretion, and would 
result in imposing unreasonable additional burdens on the regulated community.  Indeed, 
because the 15-Day Changes would provide no relief at all from the parallel deadlines to install 
at berth capture and control as a CARB-approved emission control strategy (CAECS), CARB’s 
refusal to renew an “Innovative Concept” would create a compliance trap for tanker terminals, 
leaving them with even fewer years to meet the already-infeasible 2029/2027 deadlines.     

III. The 15-Day Changes Completely Ignore Impacts From the COVID-19 Pandemic 

As an initial matter, the 15-Day Changes make no mention at all of the COVID-19 pandemic that 
has impacted California and the nation.  Aside from providing 20 additional days for public review 
and comment, CARB staff propose no alteration of the At Berth Regulation or this rulemaking to 
account for the unprecedented social and economic disruptions caused by the pandemic.   

Numerous stakeholders have joined WSPA in urging CARB to postpone this and other non-
essential rulemakings in light of the worldwide disruptions caused by COVID-19.  See Tab 3 
(Letter dated March 20, 2020 from California Association of Port Authorities, Cruise Lines 
International Association, Pacific Merchant Shipping Association, WSPA and World Shipping 
Council); Tab 4 (Letter dated March 24, 2020 from International Longshoreman and Warehouse 
Union and California Association of Port Authorities); Tab 5 (Letter dated April 15, 2020 from 
California Chamber of Commerce, local chambers of commerce and other organizations to 
Governor Newsom); Tab 6 (Letter dated April 10, 2020 from the California Manufacturers 
Association and other organizations, including WSPA, to Governor Newsom); Tab 7 (Letter dated 
April 21, 2020 from state legislators to CARB Chair Nichols).   

COVID-19 has caused a worldwide collapse of economic activity not seen since the Great 
Depression.  The Centers for Disease Control and most leading national health organizations now 
estimate that social distancing restrictions will need to continue throughout the summer of 2020, 
even in a best-case scenario.  The Federal Reserve expects year-over-year gross domestic 
product to plummet by 30% in the second quarter 2020.  Unemployment throughout the United 
States is forecasted to spike by the middle of 2020, with over 26 million new unemployment claims 
in the last five weeks ending on April 23.  Over the three weeks prior to April 23, California 
processed about 3.4 million unemployment claims. These claims represent about 17% of the U.S. 
and California workforce, respectively.  See Letter from Brad Williams (Capitol Matrix Consulting), 
April 27, 2020 (“CMC Analysis”) (attached at Tab 8), pp. 3-4.    

As one of the global hotspots for the pandemic, California continues to undergo mass quarantines, 
travel bans, a statewide stay-at-home order, and the virtual halting of the fifth largest economy in 
the world.  Governor Gavin Newsom declared a State of Emergency in California on March 4, 
2020 and has since issued nearly two dozen Executive Orders waiving or altering statutory and 
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regulatory requirements to account for statewide response to the COVID-19 pandemic.  
Stakeholders affected by the Proposed Regulation are and must be focused on business 
continuity and the health and well-being of thousands of California citizens in their employ.   

Port and terminal activities have been significantly disrupted by the pandemic, with numerous 
vessel visits rescheduled or cancelled, personnel availability severely restricted, capital 
infrastructure construction activities delayed or scrapped, and company resources redirected to 
emergency response and support of efforts designed to slow the spread of the coronavirus (See 
Tab 4). 

In short, “every key economic assumption in the CARB estimate of the proposed regulation has 
been dramatically affected by the COVID-19 pandemic.”  CMC Analysis (Tab 8), p. 3.    

Aside from providing a few weeks of additional public comment on the 15-Day Changes, CARB 
staff have made no alterations whatsoever to this rulemaking schedule or the Proposed 
Regulation itself in light of the devastating impacts of the COVID-19 crisis.  Instead, CARB staff 
propose to tighten the compliance deadlines by two years.  Even attempting to meet the new 
deadlines (which we believe are ultimately infeasible) would require immediate investment of 
resources and personnel that, as a practical matter, are unavailable in the middle of the pandemic.  
This is unacceptable at a time of unprecedented upheaval in California.       

Attached to this comment letter is an independent analysis by Capitol Matrix Consulting (CMC) 
describing the unprecedented global economic impacts of COVID-19, and illustrating why CARB 
staff’s emission projections, the Standardized Regulatory Impact Assessment (“SRIA”) and the 
updated analysis of cost impacts in the 15-Day Changes are now outdated.  The analysis 
concludes that “[t]he COVID-19 virus has fundamentally altered the economic landscape.  The 
Department of Finance May 2019 economic forecast and the EIA fuel price projections, and other 
inputs used by CARB to develop the benefits, costs, and economic impacts of the proposed 
regulation are no longer credible.”  CMC Analysis (Tab 8), p. 6.  As of April 10, the Department of 
Finance (DOF) has indicated a dramatic shift in its forecast, and now anticipates the California 
unemployment rate could peak at a rate higher than the Great Recession of 2008, and that 
economic softness could persist into 2020-21 and beyond depending on the pace of recovery to 
local, state, and national economies.  Id., p. 4.  In an April 10 letter addressed to the state 
Legislature, DOF referenced a multi-year recession alternative included in its January budget and 
indicated that actual increases in unemployment would be much larger.  Id.  Thus, because of the 
pandemic, “[f]uel prices, economic output, jobs, international trade and waterborne port activity 
will all be sharply lower than anticipated in any economic forecast made prior to March of this 
year.  Given the emerging expectation that recovery from the historic COVID-19-related downturn 
will be slow. . . we expect the economic measures will remain below the levels assumed in the 
CARB projections for several years to come.”  Id., p. 3.  This new post-COVID-19 reality will have 
significant impacts on baseline emissions, estimated emissions reductions, predicted health cost 
savings, specific economic impacts to California ports and terminals, and the more general 
impacts to California’s economy and the citizens who rely on it.  Id.  CARB staff should have 
assessed all of these post-COVID assumptions before releasing the 15-Changes.  Its failure to 
do so is a violation of California law.  

CARB staff’s forecasted tanker vessel activity in the 15-Day Changes continues to be based on 
two sources:  the 2016 Mercator report developed for the Ports of Los Angeles and Long Beach 
(“Ports”) to assess economic outlook considering global and domestic economic factors along 
with competition from other port regions; and the Federal Highway Administration’s Freight 
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Analysis Framework for Northern California ports.  Both reports assume static increases in 
potential GDP starting in the year 2020, and do not assume any shocks to the economy.  This 
assumed GDP growth is then used to estimate future vessel visits and vessel emissions growth.  
CARB staff have relied on these two reports to generate forecasts for vessel emissions through 
2040 to determine the Proposed Regulation’s value, currently estimated by CARB staff to be 
about $2.4 billion by 2040.  Without revisiting expected economic and vessel activity in these 
regions in the wake of the COVID-19 crisis, these numbers will bear little relation to reality.  
California’s economic activity has been affected dramatically by COVID-19 in 2020, and likely will 
feel effects into the next few years.  For that reason, the outdated estimates being used by CARB 
staff now significantly overstate the At Berth Regulation’s value and its potential emissions 
savings, while understating or completely ignoring negative impacts on the very communities the 
Regulation seeks to protect.          

CARB staff’s failure to take into account the impacts of COVID-19 in proposing the 15-Day 
Changes violates several requirements of California law.  First, CARB staff have not discussed 
or even acknowledged the potential effects of the pandemic and the resulting economic freefall 
on stakeholders’ ability to comply with the Proposed Regulation by its now-accelerated deadlines.  
Shipping commerce and vessel traffic have been substantially impacted by the virtual collapse of 
economic activity in California, and likely will feel effects from the pandemic well into 2021.  The 
entire economic baselines of the shipping and petroleum industries are now radically different 
than the scenarios assumed by the SRIA released by CARB staff in August 2019 and the updated 
analysis of impacts on costs in Attachment B to the 15-Day Changes.  California law and 
regulations mandate that CARB staff reassess the impacts of the Proposed Regulation in a 
revised SRIA, in light of these new economic realities facing the regulated industries and the 
California families who rely on them. 

Second, CARB staff are obligated by law to reassess the impacts the pandemic may have on 
regulated parties to allocate sufficient resources to timely plan, construct and commission the 
substantial infrastructure that would be required by the Proposed Regulation.  The 15-Day 
Changes’ acceleration of compliance deadlines, discussed further below, reduces the already 
insufficient time for marine terminal owners and operators to safely complete all of the steps 
necessary to design and build control and capture facilities – even though no such real-world 
systems to date have been designed or demonstrated to safely work with tankers.  For most 
California marine terminals, the ability to mobilize personnel and resources to launch major capital 
projects will be constrained for a considerable time.  As of this date, most employees of regulated 
companies are still subject to stay-at-home orders, and they and their companies will be 
addressing the fallout of the COVID-19 crisis for months to come.  CARB staff have addressed 
none of these concerns in the 15-Day Changes, as they are required to do under California 
statutes.      

IV. The Accelerated Deadlines for Tankers Proposed in the 15-Day Changes are Not 
Feasible and Ignore the Evidence in the Record  

One of the most significant provisions of the proposed 15-Day Changes involves the acceleration 
of implementation dates for ro-ro and tanker vessels.  The 15-Day Changes propose to advance 
the compliance start dates for tanker vessel controls from 2027 to 2025 for vessels visiting the 
Ports, and from 2029 to 2027 for all remaining tanker vessels visiting California terminals.  Also, 
updates to terminal plans for tankers now would be required in 2026 instead of 2028, and CARB’s 
interim evaluation of tanker technology would be accelerated from June 2023 to December 2022.  
CARB staff cites to no evidence to support any of these accelerated deadlines in the 15-Day 
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Changes.  The deadlines in the original Proposed Regulation were already infeasibly short, and 
the 15-Day Changes severely exacerbate the problem.  Contrary to CARB staff’s assertions, the 
accelerated deadlines will not result in “more emissions reductions in earlier years” and will not 
result in the health benefits claimed by CARB staff (see Notice, Attachment D), since these 
reductions cannot be achieved by tanker terminals by the original deadlines, let alone ones that 
are two years earlier.    

A. The 15-Changes Fail to Address the Need for a Feasibility Study, and Would Result 
in Serious Safety Risks at California Marine Terminals 

As noted above, WSPA and other stakeholders have provided numerous comments to CARB 
staff (most recently in a comment letter submitted on March 6, 2020) documenting that the types 
of capture and control systems intended for compliance with the Proposed Regulation have not 
been shown to be safe or feasible for use on tankers calling on marine terminals.  For this reason, 
WSPA and others have explained to CARB staff that there is no evidence today that such control 
systems could be safely implemented for tanker terminals by the original 2029/2027 deadlines 
contained in the Proposed Regulation, and have repeatedly called for completion of a feasibility 
study before any capture and control requirements are imposed on marine terminals serving 
tankers.1  These points have been substantiated time and again in the administrative record. 

Ignoring the record evidence, CARB staff now propose not only to retain the requirements for 
marine terminals to adopt yet-unproven control systems for tanker visits, but to accelerate the 
deadline for implementation by two years for such visits.  CARB staff have cited no evidence in 
the record to support this acceleration. 

In fact, the record evidence strongly supports the conclusion that the original 2029/2027 
implementation deadlines were unrealistic, and that now-accelerated 2027/2025 deadlines would 
be dangerous.  As the diagram in Tab 9 illustrates, oil tankers differ from container ships in several 
important ways, including in the fact that safety considerations are critical on a tanker given its 
flammable and potentially explosive cargo.  See Tab 9 (“Stack Capture is not ready for pilot testing 
on tankers”).  Attempting to design and construct marine terminal capture and control for oil 
tankers without first conducting a feasibility study would put human lives at serious risk.  As WSPA 
and others have commented, no feasible oil tanker capture and control technology exists today.  
Because they carry flammable and potentially explosive cargo, tankers are subject to extremely 
rigorous international and industry safety guidelines, such as the International Safety Guide for 
Oil Tankers and Terminals (“ISGOTT”).  These guidelines ensure that oil tankers all over the world 
can dock at terminals safely and efficiently, following uniform and expert-reviewed procedures 
that help to minimize the risk of sparks or other ignition sources, such as static electricity.  Barges 
and other vessels are not permitted to approach alongside a tanker.  Measures must be taken 
during loading and unloading to ensure that the hull does not generate a static charge due to lack 
of grounding.  Also, California law requires oil tankers during all times of loading and unloading to 
maintain the ability to break away from the dock quickly (i.e., within 30 minutes) in an emergency.   

In addition, during loading and unloading of oil, vessel operators must take special precautions to 
ensure the remaining empty cargo space does not develop an explosive atmosphere.  Vessel 
operators must continuously fill this space with inert gas – typically, a mixture of carbon monoxide 

 
1 Further, WSPA has commented that if any technology is deemed to be too risky or unsafe for a port or terminal or 
vessel operator, that technology should be eliminated as a compliance option, and CARB should provide a sufficient 
amount of time for a port or terminal or vessel operator to develop a new plan without any form of penalty. 
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and carbon dioxide taken from the tanker boilers’ exhaust gas – to ensure oxygen content remains 
between 3.5 to 4% and an explosive atmosphere is avoided.  As loading or unloading continues, 
the operation of the boiler must be finely tuned to inject the precise amount of water, run the 
pumps at the precise rate, and fire the boiler as fast as needed to maintain the safe inert gas mix 
in the cargo spaces.  

Failure to follow stringent safety measures in handling empty cargo space at berth can lead to 
catastrophic results:   

• On the night of December 17, 1976, the oil tanker SS Sansinena docked in Los Angeles 
Harbor and unloaded some 20 million gallons of crude oil from its vessel tanks.  The vessel 
vented its cargo tanks to the atmosphere, as was allowed at that time.  The breeze was 
insufficient to disperse the crude oil vapors, and an ignition source on the vessel ignited 
them.  This caused a massive explosion, killing nine people, breaking the SS Sansinena 
in two, and flinging pieces of the ship’s deck 200 feet onshore.  See Tom Guldner, A crude 
oil tanker exploded – Why is that unusual? (Oct. 12, 2018), 
https://iffmag.mdmpublishing.com/a-crude-oil-tanker-exploded-why-is-that-unusual/ 
(attached at Tab 10). This incident helped prompt significant changes in the rules for oil 
tankers at berth, including the development of strict requirements for the management of 
oil vapors on tankers during and following loading and unloading.  
 

• On June 12, 2003, the tanker Chassiron suffered an explosion and fire shortly after an 
unloading and loading stop in Bayonne, France, killing the ship’s pumpsman and ripping 
the deck of entire vessel open from bridgehouse to manifold.  The explosion was attributed 
to the formation of an explosive atmosphere in the tanks, ignited by static electricity or 
some other mechanical form of ignition.  See “Technical Report of the Inquiry Into the 
Explosion On Board the Oil Tanker Chassiron” (excerpts), pp. 4, 63-65 (http://www.bea-
mer.developpement-durable.gouv.fr/IMG/pdf/RET_CHASSIRON_En_Site.pdf) (attached 
at Tab 11).     
 

• On January 15, 2012, the oil tanker Doola 3 exploded shortly after offloading its cargo in 
South Korea, killing 11 members of the 16-member crew.  The likely cause of the explosion 
was determined to be ignition of tank vapors by buildup of static electricity on the vessel. 
See “Industry supports calls for IGS on small tankers,” Riviera Newsletters (Apr. 11, 2017) 
(https://www.rivieramm.com/opinion/opinion/industry-supports-calls-for-igs-on-small-
tankers-29052) (attached at Tab 12).            

No international or industry group has done a feasibility study to assess whether a shore-
based capture and control system could be designed and implemented for oil tankers in a 
manner that would not compromise integrated safety systems, ship designs and 
procedures necessary to avoid the types of serious consequences discussed above.  The 
location of the scrubber equipment on or near the vessel would have to either be explosion-proof 
or located outside of any hazardous classified areas – too far of a distance for an articulating arm 
– all while keeping exhaust vapors in the vapor phase and at levels needed for the proper function 
of the scrubbing equipment. This will present challenges for the hundreds of different vessel 
layouts visiting California’s terminals.  

Even assuming that an appropriate shore-based capture and control system could be designed 
and constructed, no group has assessed whether and what changes might be required on the oil 
tankers themselves to safely accommodate such systems.  Oil tankers can have four, five or more 
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separate stacks for their various boilers and generators.  No feasible interface has yet been 
developed to connect to those stacks and capture of emissions would have impacts on the mix of 
inert gases necessary to prevent an explosive atmosphere in the tankers’ cargo spaces.  
Therefore, on-vessel changes would need to be researched, developed and implemented 
internationally to ensure that tankers operating throughout the world could safely connect to and 
operate with any such shore-based systems.  CARB has no evidence to date that such shore-
based technologies are safe or feasible, no international standard exists to design them, no 
guidance exists on how they could be safely operated, and no assessment has been made of the 
on-vessel changes that likely would be required. 

Even presuming for sake of argument that some standards for shore-based capture and control 
for oil tankers could eventually be developed, CARB staff have provided no evidence that they 
could be implemented by the deadlines proposed in the 15-Day Changes.  Industry typically 
requires five or more years to research any new safety procedure and rewrite the ISGOTT 
guidelines to implement it.  Newly-required systems often are then phased in over a period of 
years to ensure smooth implementation.  Oil tanker operators would then need to design the 
proposed on-vessel changes, and marine terminal operators would have to design the proposed 
shore-based system.  The California Environmental Quality Act (“CEQA”) and other state and 
local permitting reviews would need to be completed for the terminal, which can take several 
years.  Once a terminal project is permitted, construction could take another 5-10 years, based 
on industry experience with other major infrastructure changes at California marine terminals.  
Thus, even assuming that a shore-based oil tanker capture and control system were feasible 
today (which it is not), that system would have no chance of being ready and permitted for 
operation before 2032, or potentially years later.  Under the proposed 15-Day Changes, terminals 
could reach their implementation deadlines before the projects are even finished with permitting.        

Given these realities, oil tankers likely would not be in a position to safely accommodate shore-
based capture and control for more than a decade.  Thus, the proposed 15-Day Changes would 
only result in oil tankers finding terminals outside California where they would not be subject to 
capture and control requirements.  Staff have not analyzed the economic impacts of that diverted 
vessel traffic to California’s economy using the original 2029/2027 deadlines, and they certainly 
have not addressed the additional impacts that would result from moving that deadline up two 
years.  Oil tanker vessel operators and terminals should not be asked to jeopardize the industry’s 
safety standards to meet unrealistic regulatory deadlines for a technology that does not yet exist.    

B. CARB’s Governing Board Directed Staff to Investigate the Feasibility of Accelerated 
Compliance Dates, Not Simply Impose Them  

The only explanation CARB staff offer for the acceleration is to concede that “[t]his change is 
proposed in direct response to CARB Board’s request at its December 5, 2019 Governing Board 
hearing to accelerate implementation dates in order to achieve earlier public health benefits from 
the regulation.”  See Notice of Public Availability of Modified Text and Availability of Additional 
Documents and Information on Proposed Regulation (“15-Day Notice”), p. 7. 

CARB staff appear to mischaracterize what the Board said in the December 5, 2019 Governing 
Board hearing.  In that hearing, no member of the Board actually requested that CARB staff 
“accelerate implementation dates” for marine terminals hosting tankers, nor did the Board’s final 
Resolution 19-28 from the hearing instruct CARB staff to substitute accelerated deadlines in the 
Proposed Regulation (the Resolution says nothing regarding any changes to the proposed 
compliance dates).  In testimony during the hearing, some Board members did call for 
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accelerating the time for the interim “technology review” to determine whether the proposed 
requirements could be feasibly met for tankers:  

Thus, at most, the Board instructed CARB staff to (1) investigate how to prioritize the “technology 
review” needed to assess feasibility for tankers, (2) investigate and explain whether accelerating 
deadlines would be a possibility, and (3) to reassess whether the existing deadlines could be 
realistically achieved.  At no point did the Board “request [CARB staff] . . . to accelerate 
implementation dates,” but to analyze whether such acceleration could be justified and would be 
feasible.   

C. Information Recently Added to the Administrative Record Does Not Support 
Accelerated Compliance Dates 

Some Board members’ belief that accelerated deadlines may be possible could be attributable, 
at least in part, to inaccurate statements made by CARB staff and others at the December 5, 2019 
Governing Board hearing on the Proposed Regulation.  At that hearing, CARB staff erroneously 
represented to the Board that no operational and safety considerations needed to be addressed 
with regard to a safe tanker/shore interface and standardized operational procedures for control 
equipment involving a tanker and an emission capture system.  We highlight three examples of 
such statements below and include other examples in an attachment to this letter (see Tab 13). 

• At the December 5, 2019 Governing Board hearing, CARB staff asserted that a feasibility 
study was completed for tankers, that this feasibility study is fulfilled by the 2018 Technical 
Assessment and staff report, and that any remaining feasibility study is site-specific. 
However, the two documents CARB staff refer to do not reference any example of stack 
capture being safely and successfully applied to tankers, nor any analysis of how stack 
capture can be re-designed to operate safely on tankers. In fact, in these documents 
CARB staff have conceded that more tests and safety studies need to be performed before 
attempting to use stack capture on tanker vessels, regardless of site or location.  In CARB 
staff’s own words:  

o “Although these shore-based and barge-based emission control systems are 
effective at reducing PM and NOX emissions on container vessels, more testing 
is needed on other vessel types, including tankers, auto carriers, general cargo 
and bulk cargo.”  CARB Draft Technology Assessment: Ocean-Going Vessels, 
May 2018, p. 72 (emphasis added);  

o “Regardless of location, safety studies need to be performed to ensure all 
safety considerations are met, given that the tanker vessels carry explosive 
cargos.”  CARB Staff Report: Initial Statement of Reasons (Oct. 15, 2019), p. III-
22 (emphasis added); see also ISOR, Appendix B (Cost Analysis) to Appendix C-
1 (SRIA), p. 38 (identifying feasibility study costs for tanker terminal capture and 
control projects among the costs required for implementing land-based capture 
and control systems).  

• Also, at the December 5, 2019 Governing Board hearing, CARB staff alleged that 
“technology manufacturers have assured CARB staff that there are engineering solutions 
for both ro-ro and tanker vessels.”  Transcript, Tab 2, at 26:10-12.  While technology 
providers may have assured CARB staff that capture and control has proven feasible on 
vessels other than tankers, or that engineering solutions to enable controls on tankers 
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might be developed at some future date, they have not stated that these solutions 
currently exist.  In fact, on April 16, 2019 during a CARB At Berth Regulation Working 
Session, a lead technology provider (Advanced Environmental Group (AEG)) stated in a 
presentation that the land-based system faces a number of design challenges when 
applied to any tanker vessel, including safety (a higher hazard level, need for safety 
standards and procedures, emergency protocols) and ability to design and operate a 
larger and more complex configuration.  
 

• In the December 5 hearing, CARB staff suggested that shore power is widely used and 
claimed at various points that shore power is feasible and “demonstrated to be effective 
for tankers.”  Transcript, Tab 2, p. 37:8-9.  This simply does not square with real-world 
practice or with the significant weight of evidence in the record.  Use of shore power for 
tankers still faces substantial technological and investment hurdles, making meaningful 
reductions of at berth emissions by shore power infeasible for tankers by either the 
originally proposed or the accelerated compliance deadlines. Currently, there is no 
international engineering standard for shore power connections to tankers, nor is there 
any requirement for tanker vessels to be fitted with a shore power connection.  
Development of such a standard and retrofitting of vessels to meet that standard would 
take time and occur on a schedule beyond CARB’s authority to mandate.2  Tankers not 
equipped with shore power would be unavailable for charter to California.  At terminals 
like Chevron’s Richmond Long Wharf (“RLW”), for example, the infrastructure needs are 
substantial because existing electrical infrastructure cannot handle the additional load and 
existing terminal facilities cannot support the additional weight and footprint of shore power 
equipment.  Implementation of shore power will be further complicated by “grid-neutral” 
requirements (discussed further below), given that the power to supply some terminals is 
a combination of grid and on-site cogeneration electricity.   

CARB staff also received an October 14, 2019 letter from AEG and an October 21, 2019 letter 
from EnviroCare International and heard a December 5, 2019 presentation from the Coalition for 
a Safe Environment, discussing the state of marine control and capture technology.  None of 
these communications support the accelerated compliance dates proposed in the 15-Day 
Changes: 

• EnviroCare’s letter discusses the feasibility to control SOx and PM from vessel exhaust 
gas but does not address the feasibility of capturing exhaust gases, which is a critical 
safety issue for oil tankers (as discussed above).  Also, the EnviroCare system is not 
designed to remove nitrogen oxides (NOx), which is the target pollutant of the At Berth 
Regulation, and has conceded that “the technical challenge is to cost effectively transport 
the gases from the ship funnel to the emission control equipment.”  In contrast, WSPA 
has provided robust comments on the safety and feasibility concerns in attempting to 
capture exhaust gases from tanker vessels, and the timeframes that would be necessary 
to conduct a feasibility study to analyze those concerns.  EnviroCare’s letter does not add 
evidence to the record addressing these safety and feasibility concerns, and certainly 

 
2 Not only is there no standardization in the electricity voltage or distribution frequency between foreign vessels and 
United States standards, but vessels themselves are each unique and would require extensive retrofitting to add a 
number of new points of potential sparking (e.g., routing cables throughout the ship, mounting a switchgear and cable 
reels to the deck, etc.)  CARB staff have provided no feasible path for tanker vessels to install this equipment in 
accordance with current ISGOTT safety guidelines designed to prevent fire and explosion.   
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does not support an acceleration of the compliance deadlines as proposed in the 15-Day 
Changes. 
 

• AEG’s letter speculates that any challenges for implementation of capture and control for 
tankers can be overcome, but does not offer any specific technical review, feasibility study 
or other empirical evidence to support that speculation.  AEG’s letter supplies no 
information on necessary modifications to vessel equipment to accommodate capture 
and control, nor does it discuss the feasibility or safety of modifying a marine terminal 
structure to accommodate the Ship Emissions Control Technologies (SECT) system.  In 
fact, AEG expressed concerns about the SECT system being able to handle changes in 
flow rates during tanker loading and unloading, and about its current inability to 
accommodate tanker spark arrestor designs with existing technology.  AEG also stated 
that vessel-specific coupling devices would need to be created for each individual ship, 
spark arrestor and stack diameter, but has not proposed how this could be done by the 
now-accelerated deadlines in the 15-Day Changes (for reference, approximately 200 
unique vessels call on RLW in a three-year period).     

 
• The Coalition for a Safe Environment’s December 5, 2019 presentation focuses on the 

barge-based only Advanced Maritime Emissions Control System (AMECS) which has 
been utilized for container ship applications in POLA/POLB.  The Coalition has not 
presented any evidence that AMECS has been designed and applied to tankers, which 
would require a system significantly larger than the current AMECS system.  Further, 
during CARB staff’s At Berth Working Session on April 15, 2019, the AMECS 
representative indicated their significant concerns with the interface with tankers from 
design (scale-up), timing, operability, and safety standpoints.  Additional inaccuracies in 
the Coalition presentation are detailed in Tab 14 to this letter. 

In any event, CARB staff have admitted that these accelerated deadlines will “result[] in higher 
costs for vessel and terminal operators” (Notice, App. B, p. B-1), but have not demonstrated that 
these new deadlines can be safely or feasibly achieved by tanker terminals by 2029/2027, let 
alone by two years sooner.  These substantial changes also will require an updated SRIA and 
health risk assessment.  Adopting the 15-Day Changes without a proper determination of 
feasibility, safe operation and cost-effectiveness before any requirements or deadlines are 
imposed on regulated parties would violate the California Health & Safety Code.  Moreover, the 
accelerated deadlines proposed in the 15-Day Changes cannot legally be justified as “technology-
forcing” regulations, since CARB staff have provided no evidence in the administrative record 
indicating that at berth capture and control for tankers is reasonably anticipated to exist, or likely 
to become feasible or cost-effective, by the compliance deadlines.  CARB bears the burden of 
establishing that a proposed regulation can be feasibly and cost-effectively implemented in the 
timeframes required by the regulation.  CARB has failed to meet its burden here, and the available 
evidence WSPA and others have provided indicates a lack of any evidence that capture, and 
control can be safely and feasibly implemented for tankers in the timeframes required.  We again 
strongly urge CARB to conduct a feasibility study for tankers, as described in our March 6th letter, 
and publish its analysis and findings in a report before any terminal plan deadlines are enforced.  

D. The Draft EA Must Be Revised and Recirculated to Analyze the Environmental 
Consequences of Accelerated Compliance Deadlines As Required By CEQA 

Regarding CEQA compliance, the 15-Day Notice asserts that the proposed revisions to the 
regulatory text “do not change implementation of the regulation in any way that affects the 
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conclusions of the Draft Environmental Analysis … so no additional environmental analysis or 
recirculation of the analysis is required”; and that accelerating the implementation deadlines for 
tanker vessels “would not change the nature or extent of physical changes to the environment; it 
would simply result in them occurring … two years sooner.”  Notice, pp. 33-34.   

However, the cursory and conclusory “Environmental Analysis” included in the Notice, consisting 
of little more than two pages (id., pp. 33-35), provides no support for these claims.  Instead, CARB 
staff ignore potentially significant impacts on the physical environment associated with the 
accelerated compliance deadlines in the revised proposal.   The Draft Environmental Analysis 
(“Draft EA”) must be revised and recirculated to disclose and allow additional public comment on 
the substantially more severe environmental impacts that may result from the regulatory revision. 
See also Chevron’s comments on the 15-Day Changes submitted on April 30, 2020, which 
address CEQA issues associated with the 15-Day Changes in greater detail.  WSPA concurs with 
and incorporates Chevron’s comments by reference.3  

• First, as discussed above, the 15-Day Changes increase the risk of a hazardous incident 
such as a fire or explosion from early deployment of untested technology.  The impacts 
on human health and safety resulting from such a hazardous incident are literally a matter 
of life and death.  A hazardous incident also poses the threat of an oil spill, which could 
significantly impact the aquatic environment and the species who use or interact with that 
environment.  As explained in WSPA’s December 3, 2019 comments on the Draft EA, the 
document failed to disclose, let alone analyze, the serious health and safety and 
environmental risks associated with requiring emissions capture systems on tanker 
vessels.  While such systems have been tested on container ships, they have not been 
designed, tested and proven safe for use on tankers. The “Environmental Analysis” in the 
15-Day Notice fails to consider or even mention the potential for accelerated compliance 
deadlines for tanker vessels to exacerbate the risk of significant hazard impacts. 
 
As discussed at length in our prior comments, including those on the Draft EA, tanker 
vessels are different from container vessels and pose unique safety considerations due to 
larger boilers and the need to handle flammable cargoes.  Numerous important safety 
systems are required for proper handling of these flammable cargoes to prevent a 
hazardous incident from occurring.  One such system is the use of inert gas to reduce the 
oxygen content in the tanker vessel’s cargo hold in order to ensure that flammable vapors 

 

3 The 15-Day Notice (p. 37) also references three additional documents newly added to the administrative record 
which “helped inform staff’s opinion that there are technology solutions already available for improving shore power 
connections and also on-board solutions to reducing emissions from vessels at berth.”  The Draft EA finds that land-
based capture and control systems constitute the reasonably foreseeable means of compliance for tanker vessels 
(Draft EA, pp. 9-10, 22).  In these comments and in WSPA’s previous comments, we have relied on those statements 
in the Draft EA, and we assume that this remains the case.  Accordingly, the three additional documents on shore 
power and “on-board solutions” appear to be irrelevant to the feasibility of compliance for tanker vessels.  If CARB 
staff wish to change the reasonably foreseeable means of compliance for tanker vessels – which provide the basis for 
environmental analysis of the Proposed Regulation (see CEQA Guidelines Section 15187) – the Draft EA would need 
to be revised to consider a different set of potentially significant impacts (including those associated with increased 
electrical power demand at terminals, new safety concerns raised by potential sparking sources from new wiring 
infrastructure on vessels, and new environmental and safety impacts from requiring different types of construction in 
different locations), and recirculated for additional public comment before it can be finalized.    
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are not ignited.  The Proposed Regulation would require modifications to inert gas safety 
systems and other vital safety systems used at tanker terminals.  However, currently there 
is no technology that has been shown to be safe and feasible for the stack capture and 
control for tanker vessels that would be needed for compliance with the regulation. The 
accelerated 2027 deadline introduced in the 15-Day Changes renders this problem even 
more acute.  By increasing the likelihood that the compliance date will arrive before 
technical solutions are available to ensure that the new regulatory requirements will not 
compromise vitally needed safety systems, the 15-Day Changes increase the risk of 
hazardous incidents with potentially more severe impacts to human health and safety, 
both at the facility and in the surrounding community.  Moreover, the increased risk of 
hazardous incidents also has the potential to harm wetlands and other sensitive habitats 
in the vicinity of tanker terminals, resulting in more severe impacts to biological resources. 
 

• Second, CARB staff have not adequately evaluated impacts to biological resources, 
wetlands and other sensitive habitats resulting from the suite of construction projects along 
the shorelines that would be required to comply the Proposed Regulation, which would 
need to be accomplished within the accelerated deadlines of the proposed 15-Day 
Changes.  In particular, CARB staff have not evaluated the impacts or feasibility of forcing 
regulated facilities to conduct construction activities rapidly to meet the advanced 
deadlines, while at the same time adhering to seasonal work windows designed to protect 
fish species.  WSPA’s December 2019 comments explained the deficiencies in the 
biological analysis in the Draft EA, and the proposed 15-Day Changes would make these 
deficiencies worse, by intensifying the impacts on a variety of special-status aquatic and 
shoreline species that CARB staff have yet to evaluate. 
 

• Third, CARB staff have not evaluated cumulative impacts, including impacts to biological 
resources and other CEQA impact categories, in light of its proposed 15-Day Changes.  
The Notice contains one paragraph that purports to assess cumulative impacts, but this 
inadequate discussion does not in fact address cumulative impacts as defined by CEQA; 
that is, environmental impacts of other past, present and reasonably foreseeable future 
projects together with those of the proposed project (CEQA Guidelines 15355).  Rather, 
the Notice states:  “CARB staff do not anticipate this change [acceleration of the 
compliance deadlines] to have a large potential to cause cumulative impacts from other 
marine-related construction associated with this regulation, as no other compliance dates 
for ocean-going vessels or their related terminals are scheduled to go into effect during 
the new implementation years” and because “no significant construction is anticipated for 
ro-ro terminals.”   Notice, p. 34 (emphasis added).  While this text at least claims to address 
the prospect of overlapping construction by multiple operators subject to the Proposed 
Regulation, it entirely disregards cumulative development that is not “associated with this 
regulation”—namely, past, present and reasonably foreseeable future residential, 
commercial, and industrial development along the shoreline and maritime projects 
occurring in bays and waterways.  See also the discussion above of hazard impacts 
including risks to human life and past incidents. 
 
The altered deadlines of the 15-Day Changes not only compress and potentially intensify 
the severity of impacts from construction activities at facilities subject to the Proposed 
Regulation, but would also affect the interaction with impacts of other past, present and 
reasonably foreseeable cumulative projects in the shortened compliance timeframe.  See, 
e.g., Chevron’s April 30 comments for some examples of specific cumulative projects 
which should be considered in such analysis.)  As such, CARB staff’s cursory statement 
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fails to provide the cumulative impacts analysis required by CEQA, instead improperly 
limiting its assessment to impacts that would occur only under CARB’s own rule.   
 

• Finally, the bullets above are only examples of project-level and cumulative impacts that 
can be expected to become substantially more severe as a result of the accelerated 
deadlines.  Rather than a dismissive and unsupported blanket assertion that the 
compressed implementation schedule “would not change the nature or extent of physical 
changes to the environment; it would simply result in them occurring … two years sooner” 
(Notice, pp. 33-34), CARB should re-examine each of the impacts determined to be 
potentially significant in the Draft EA in light of the 15-Day Changes. 

CARB staff must revise and recirculate the Draft EA to evaluate the heightened hazards and 
impacts to biological resources resulting from the Proposed Regulation and the 15-Day Changes 
accelerating the already-unrealistic compliance deadlines, and to conduct a proper project-
specific and cumulative analysis of all categories of impacts caused by construction activities 
associated with the Proposed Regulation together with impacts on the same resources from 
construction of other, unrelated cumulative projects.  These are serious omissions of crucial 
impact analyses required by CEQA, which must be disclosed in a recirculated Draft EA and on 
which stakeholders are entitled to comment, before CARB may adopt the Proposed Regulation.   

V. The “Innovative Concepts” Provisions in the 15-Day Changes Do Not Provide a 
Compliance Alternative to Regulated Parties 

Another major change proposed in the 15-Day Changes would allow the use of certain “Innovative 
Concepts” to meet compliance obligations.  CARB staff present the “Innovative Concepts” 
provisions as “an alternative compliance pathway,” and claim that the new provisions are 
proposed “in response to numerous comments received by industry members and ports.”  Notice, 
pp. 4, 20.  WSPA did not request these “Innovative Concepts” provisions.  WSPA was very 
clear in its March 6, 2020 letter to CARB about the changes that would be needed to implement 
a compliance alternative in lieu of at berth capture and control.  The proposed “Innovative 
Concepts” provisions bear no resemblance to WSPA’s proposed alternative compliance option. 
 
As CARB staff have conceded, the provisions in question would not actually provide a functional 
“alternative” to compliance with at berth control and capture requirements.  Rather, as envisioned 
by CARB staff, most or all regulated parties seeking to use the “Innovative Concepts” provisions 
will find themselves forced into compliance with the default at berth control requirements anyway, 
typically after only six years.  See Notice of 15-Day Changes, Attachment B, Summary of 
Proposed 15-Day Changes and Impacts on Costs: Control Measure for Ocean-Going Vessels At 
Berth, p. B-3 (“staff assume a six-year period for use of an Innovative Concept in the cost 
analysis”).  But even this CARB assessment of a six-year usage period is overly optimistic.  The 
“Innovative Concepts” provisions contain several significant limiting conditions, which strongly 
disincentivize funding by stranding investment and creating significant compliance risks.  By 
structuring the “Innovative Concepts” provisions in this way, CARB essentially conveys that the 
only acceptable compliance option is control of at berth emissions.    
 
Regulated parties would need to repeatedly apply for and receive CARB approval to use an 
“Innovative Concept” for limited three-year terms, would need to prove that the proposed 
reductions will be in excess of future “business-as-usual” emissions, and would be subject to 
denial of renewal if CARB or an approved local AB 617 community emissions reduction plan later 
mandates the reduction.  According to the Notice (p. 21), “[T]he three year time period is expected 
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to be long enough to allow the applicant a window of certainty for compliance with the rule but 
short enough to ensure that an innovative concept is still achieving early or excess emissions 
reductions.”  On the contrary, the 15-Day Changes provide no such “window of certainty”, since 
approval of an Innovative Concept may be revoked with no more than a 30-day notice, or may 
even become ineffective without revocation and on no notice, at any time.  See 15-Day Changes, 
Proposed Sections 93130.17(f) and (g).     
 
The “Innovative Concepts” provisions in the 15-Day Changes would require participating marine 
terminals, by December 1, 2021, to submit an application for approval of a proposed emission 
reduction as an “Innovative Concept.”  The proposed reduction must meet a host of requirements.  
The proposal would need to reduce annual oxides of nitrogen (NOx), fine particulate matter 
(PM2.5) and reactive organic gases (“ROG”) emissions by an amount at least equal to the level 
that would have been achieved by implementing the Proposed Regulation’s at berth capture and 
control requirements.  These reductions may only occur at the marine terminal or “within adjacent 
communities,” or overwater within three nautical miles of the terminal.  They must be in excess of 
any reductions already required by any legal requirement or emission reduction strategy identified 
in any AB 617 Community Emission Reduction Plan, and they must also “exceed any reductions 
that would otherwise occur in a conservative business-as-usual scenario” (defined as those 
conditions reasonably expected to occur in the future in the relevant area without the “Innovative 
Concept” emission reduction, accounting not only for current laws and regulations but also 
“current economic and technological trends.”).  See Notice, Attachment A, at A-57 (proposed 17 
C.C.R. 93130.17(a)).  As to this last requirement, the 15-Day Changes are silent as to how 
“business-as-usual” conditions would be determined to set a realistic baseline emissions 
inventory. 
 
Far from being a true “alternative” to main-line compliance, as CARB staff conceded at the 
December hearing, the “Innovative Concepts” provisions would only provide a temporary delay of 
the inevitable need to install capture and control at marine terminals.  Any “Innovative Concept” 
would only be approvable for maximum three-year terms, and CARB could revoke or decline to 
renew approval (in its unreviewable discretion) if the emission reduction at issue were to become 
mandated by regulation or by any CARB-approved AB 617 Community Emission Reduction Plan, 
or if CARB were to decide that the “business-as-usual” trend eventually would have resulted in 
the reduction anyway.4  See id.  If an “Innovative Concept” were to be revoked or renewal denied, 
a regulated marine terminal could be in imminent or immediate noncompliance, with no 
identifiable feasible path to compliance for tanker vessels.  This would result in a continuously 
moving compliance target that will inevitably end in noncompliance.  Once an “Innovative 
Concept” approval is revoked or renewal is denied, the terminal will have to identify and develop 
new “Innovative Concept” projects to avoid being required to install infeasible capture and control 
equipment.  Even if a new “Innovative Concept” were identified, the 15-Day Changes provide no 
defined period of time to design, permit and implement it.  Eventually, the pool of reasonably 
available reductions that could qualify as an “Innovative Concept” will be exhausted, leaving the 
terminal unable to avoid noncompliance.  Ironically, the proposed “Innovative Concept” provisions 
would actually stifle innovation, as few terminals would commit the engineering, permitting, 

 
4 CARB staff’s “Summary of Proposed 15-Day Changes and Impacts on Costs” also assumes that the average 
approved “Innovative Concept” would only remain in place for six years, as CARB staff expect future regulations to 
require many of the types of reductions regulated facilities would seek to use as an “Innovative Concept.”  See Notice, 
Att. B, p. B-3. 
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construction timelines, capital and manpower needed to develop an “Innovative Concept” if it 
eventually will become a stranded investment. 
 
With any proposed “Innovative Concept” emissions reductions limited to maximum three-year 
terms, and subject to revocation or non-renewal at any time if and when CARB, any other 
government agency, or an AB 617 community decides to simply require them (as CARB expects 
is likely to happen), regulated marine terminals could not rely on an “Innovative Concept” as a 
true “alternative” to compliance with at berth capture and control requirements.  While CARB staff 
assume that terminals would make use of the “Innovative Concept” provisions, as proposed, those 
provisions offer little incentive for companies to make significant investments in emissions 
reductions that would provide, at best, only temporary relief from the primary at berth capture and 
control requirements.   
 
The “Innovative Concept” provisions also suffer from several other deficiencies that limit their 
usefulness to regulated parties and disincentivize their use: 
 

• Regulated parties should not be immediately disqualified from using an “Innovative 
Concept” and required to provide new reductions if the ”Innovative Concept” becomes 
regulated.  This contradicts the principle under California law that emission reduction 
credits must be real, permanent, quantifiable, enforceable and surplus at the time they are 
initially generated, based on the laws and regulations then in effect.  See Cal. Health & 
Safety Code 39607.5; 17 C.C.R. 91501(i).  Emissions credits are not retroactively 
disqualified, or new reductions required, if some of those credited reductions become 
regulated at some point in the future.  Indeed, the 15-Day Changes would not retroactively 
require new reductions from regulated sources if future federal regulations achieve the 
emissions savings of the At Berth Regulation. Moreover, any other at berth CARB 
Approved Emission Control Strategy (CAECS) would involve a one-time operator 
investment resulting in a certain and creditable emissions reduction at the terminal or port.  
We would urge CARB staff to remove this unnecessary disparity between the CAECS 
compliance option and the proposed “Innovative Concept” provisions, and at least 
harmonize the “Innovative Concept” provisions to allow a more certain and permanent 
alternative to compliance with capture and control. At the very least, CARB staff should 
ensure that “Innovative Concept” reductions that were not already legally required at the 
time of their approval do not lose their “Innovative Concept” status if they later become 
legally required. 

• The proposed “Innovative Concepts” language in the 15-Day Changes also would create 
a fundamental unfairness to regulated parties funding early and ongoing emissions 
reductions (e.g., funding early replacement of tugboat engines) by ultimately crediting the 
future-regulated source with the benefit of those reductions, rather than the regulated party 
who originally paid for the reduction.  It is beyond question that early funding of emissions 
reductions not currently required by law reduces the future emissions baseline, which then 
allows less burden to be placed on other sources in the inventory for reductions.  This 
conflicts with the way CARB has addressed early reductions in other contexts such as AB 
32, where early reductions were immediately credited to the party funding them regardless 
of whether those reductions eventually became required by law. 

• The 15-Day Changes would require emissions reductions from an “Innovative Concept” 
to be annually reported and compared to reductions that would be achieved from 
controlling at berth emissions through capture and control.  This essentially imposes an 
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ever-changing annual mass emission reduction requirement, based on terminal activity 
(and requires a difficult assessment of what “business-as-usual” activity would have been 
without the “Innovative Concept”).  In contrast, a CAECS does not need to meet an annual 
mass reduction requirement, but simply requires the source to achieve a control 
requirement that is independent of source activity.  An “Innovative Concept” should be 
held to the same CAECS standard and only require implementing a control requirement 
that is independent of source activity, rather than being held to a changing annual mass 
emissions target.  

• Permanent reductions should not require a reapplication for qualification every three 
years, given that the annual verification process will already confirm that those reductions 
are real, permanent, quantifiable, enforceable and surplus. 

• Limiting the location of “Innovative Concept” emissions reductions only to “adjacent” 
communities may have unintended consequences.  Neither “adjacent” nor “community” 
are defined in the Proposed Regulation, so it is unclear how close an area would need to 
be in order to be deemed “adjacent,” and where the boundaries of that area would end.  
Reductions in an “adjacent” nearby community impacted by terminal-area emissions, but 
that is not immediately bordering the port or terminal, could be needlessly excluded (even 
if they benefit that area).  Also, a nearby AB 617 community may not be sure how to 
account for emissions reductions from “Innovative Concept” projects, and whether such 
reductions would need to be required by its Community Emissions Reduction Plan.  WSPA 
recommends changing this criterion to “within five miles of the terminal or port,” in order 
to eliminate the ambiguous term “adjacent community” and strike a reasonable balance 
between distance from the terminal/port and a large enough area from which emissions 
reductions could still benefit communities affected by terminal/port-area emissions.  

• Limiting qualifying reductions from tankers to distances no greater than 3 nautical miles 
from a port or terminal is unnecessary and conflicts with the benefits accounted for within 
the much larger area defined by CARB’s Fuel Sulfur And Other Operational Requirements 
For Ocean Going Vessels Within California Waters And 24 Nautical Miles of the California 
Baseline (13 Cal. Code Regs. § 2299.2) (Fuel Sulfur Regulation).  The air basins defined 
in the Fuel Sulfur Regulation are nearly identical to those designated in the Health Risk 
Assessment (HRA) for the Proposed Regulation.5  CARB staff should allow PM, NOx and 
ROG reductions in the wider area defined by the Fuel Sulfur Regulation to also qualify for 
credit as an “Innovative Concept.”   

• The inability to obtain approval for an alternative reduction funded partially with public 
incentives does not make practical sense.  CARB directed staff to craft an Innovative 
Concept option that “meets or exceeds” reductions from compliance with the Proposed 
Regulation.  Under that rationale, even if a regulated facility decides to apply public 
incentive funds to partially fund an Innovative Concept, those emissions reductions should 
be credited if they would not have happened but for the offer of coverage as an “Innovative 
Concept,” and exceed the reductions that would have been achieved through complying 
with the capture and control requirements of the Proposed Regulation. 

• The 15-Day Changes would require that reductions from an “Innovative Concept” be 
calculated using the actual data evidencing that reduction (i.e., a “business-as usual” 

 
5 https://ww3.arb.ca.gov/regact/2008/fuelogv08/appe2fuel.pdf 
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emission baseline minus the actual emissions under the “Innovative Concept”).  But the 
proposed regulatory language would then compare those “Innovative Concept” reductions 
to at berth emissions derived from default emission factors. This is an unnecessary 
disparity in emissions estimation methods and using default emission factors to estimate 
at berth emissions does not account for voluntary upgrades to vessel emission sources.  
To remedy this disparity, the proposed section 93130.17(d)(1)(B) should allow the option 
to calculate at berth emission reductions using best available information rather than 
mandating use of emission factors. 

• The proposed December 2021 deadline for any “Innovative Concept” to be included in 
Port/Terminal Plans is too soon for regulated parties to have any meaningful plan for such 
proposed reductions ready, given the uncertainties listed above.  It is also inconsistent 
with language in the Notice specifying that “[a]pplications for innovative concepts are due 
on or before terminal plan and port plan due dates,” given that proposed Section 
93130.14(a)(2) provides that final revised terminal plan submittals are not even due until 
2024 for ports and 2026 for all other tanker terminals.  The 2021 “Innovative Concept” 
deadline should be changed to match the deadlines for revised terminal plans in Section 
93130.14(a)(2). 

• The “Innovative Concept” provisions also should clearly provide that port and terminal 
operators with an approved terminal plan containing an “Innovative Concept” or other 
CAECS should be entitled to rely on that approved “Innovative Concept” or CAECS 
completely for compliance with the Proposed Regulation, and not also be required to rely 
on another compliance option (such as the remediation fund option) during the time that 
the “Innovative Concept” is being constructed and implemented.  Failing to clarify these 
risks unfairly penalizing entities that receive approval for and commit in good faith to a 
valid CAECS or “Innovative Concept,” either of which could take upwards of a decade to 
complete 

• WSPA recommends CARB staff further revise the “Innovative Concepts” in the 15-Day 
Changes to reflect the proposal in WSPA’s March 6, 2020 comment letter, specifically the 
key provisions addressing how reductions from an “Innovative Concept” are determined 
to be equivalent, where they can occur, and which regulations they need to be in excess 
of.  

o WSPA’s proposal for a one-time demonstration of equivalent reductions between 
an “Innovative Concept” and CAECS using a 2016 baseline year is superior to the 
proposed 15-Day Changes language because: 

 The proposal uses ARB’s 2016 baseline (or an alternative subject to ARB 
approval), which was the foundation for determining an acceptable amount 
of annual reductions from the Proposed Regulation.  

 By having a one-time equivalency comparison, the regulated community 
would be afforded compliance certainty to incentivize investment. 

 By having an ongoing annual demonstration that emission reduction 
measures are in place and properly operating, there would be assurance 
that emission reductions are occurring. 
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 Like CAECS, WSPA’s proposed language imposes a compliance 
requirement on an “Innovative Concept” that is independent of source 
activity, ensuring that an “Innovative Concept” is not chasing a changing 
annual mass emissions target. 

o WSPA’s proposal to allow calculation of uncontrolled at berth emissions using best 
available information avoids the inaccuracy of the default emissions factors 
mandated by proposed Section 93130.5(d)(1)-(2) in cases where vessel operators 
have voluntarily upgraded ship engines to cleaner engines.  

o WSPA’s proposal to at least allow reductions from Innovative Concepts to occur 
within five miles of the port/terminal and within California waters, if not within 24 
nautical miles as discussed above, is superior to the language proposed in the 15-
Day Changes.  A five-mile limit strikes a balance between distance from the 
terminal/port and a large enough area from which to achieve emissions reduction.  
A fixed distance also recognizes that air quality benefits can change with 
meteorology and are not bound by “community” or city boundaries. 

o WSPA’s proposal to require reductions from “Innovative Concepts” to be 
specifically in excess of United States law and regulations is superior to the 
language proposed in the 15-Day Changes.  Operators in California are presumed 
to be familiar with United States federal and state laws and regulations, but are not 
always versed in the international regulations that may apply at various ports of all 
throughout the world (especially if the vessels do not normally call on those ports).  
In setting the emission reduction requirements for CAECS, CARB staff have not 
disallowed emissions reductions that might be required by international 
regulations; it is sufficient if such reductions are not already required under United 
States federal or state laws or regulations. 

 
VI. The Amended “Interim Evaluation” Provisions Still Do Not Provide Any Relief 

for Regulated Parties and Do Not Meet CARB’s Obligation to Prove Feasibility 
Before Imposing Regulatory Requirements 

The 15-Day Changes also propose amendments to the requirement that CARB staff conduct an 
“interim evaluation” of new control technologies, accelerating the deadline for that evaluation by 
six months to December 1, 2022 and specifically requiring review of “the information provided by 
the port and terminal plans” and “other public information provided to CARB including terminal 
specific engineering evaluations, logistical considerations, public engagement, and independent 
studies that inform the implementation timeline.”  See Notice, Att. A, p. A-46 (proposed 17 C.C.R. 
93130.14(d).   
 
Even as amended, however, the “interim evaluation” provision is no substitute for conducting a 
proper feasibility study before mandating a control strategy, not after.  These amendments do 
nothing to relieve facility operators of the Proposed Regulation’s infeasible emissions reduction 
requirements, and they still do not require CARB to conduct the feasibility study necessary to 
assess the safety and feasibility of installing the very capture and control systems required by the 
Proposed Regulation.  In our March 6, 2020 comment letter to the Board, WSPA reinforced the 
need for a proper feasibility study for stack capture and control systems on tankers, and proposed 
redlines that described the minimum elements that should be required as a part of any proposed 
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“interim evaluation.”  Still, with or without an “interim evaluation” after adoption of the Proposed 
Regulation, a feasibility study is still needed before any regulation is adopted, and likely would 
take approximately three years.  With the now-accelerated deadline of December 2022 for an 
interim evaluation, there is no way that interim evaluation could possibly be informed by a full and 
complete feasibility study or could itself seriously evaluate potential technological feasibility 
concerns created by the Proposed Regulation.6 
 
Indeed, some Board members have made clear that they do not view the “interim evaluation” 
provisions as any serious restriction on proceeding rapidly with the Proposed Regulation.  In 
responding to a discussion by Board member Gioia about the importance of the interim evaluation 
to stakeholders, Chair Nichols replied that “by signaling that we're going to do a review in 2023, 
are we incentivizing people to just not do anything until 2023? . . . That would be obviously the 
wrong direction to go in . . . .So I hope we have some understanding of what exactly is going to 
start to happen the minute this gets underway.”  These statements illustrate the Governing 
Board’s and CARB staff’s understanding of the interim evaluation as a separate opportunity for 
additional future regulation of at berth activity, not as a limit on the proposed standards already 
in the rule.   
 
Moreover, the 15-Day Changes now also allow CARB staff to recommend the Board either defer 
or advance compliance deadlines “backward or forward in time” based on the findings of the 
interim evaluation.  See 15-Day Changes, Proposed Section 93130.14(d).  Though there is little 
risk that a full and fair evaluation would support advancing the deadlines still further, with an even 
shorter compliance period remaining, the inclusion of this language eliminates any “window of 
certainty.”     
 

VII. The 15-Day Changes to the Proposed Regulation’s CAECS Provisions Fail to 
Address the Counterproductive “Grid-Neutral” Requirement 

Finally, the “grid-neutral” provisions in proposed Section 93130.5(c) and (d) in the 15-Day 
Changes would impose unnecessary new requirements on any CAECS requiring provision of 
power.  Some terminal operators currently draw power from a combination of grid and on-site 
cogeneration power.  To meet the proposed “grid-neutral” requirement, these operators would 
need to isolate the power supply for the CAECS to pull directly and only from the grid, which adds 
unnecessary project complexity and is not a cost-effective way to reduce GHG emissions. 
 
WSPA believes the grid-neutral requirement in the proposed 15-Day Changes is unnecessary.  A 
market-based incentive to reduce GHG emissions from a CAECS already exists through the Cap-
and-Trade Program, and the value of auctioned allowances is used by the state to further mitigate 
GHG emissions that might be generated by a CAECS.  Additionally, a grid-neutral requirement 
drives facilities away from on-site cogeneration, which puts facilities at greater risk from Public 
Safety Power Shutoff events (which tend to drive facilities towards on-site power generation).  For 
these reasons, this requirement should be removed from the 15-Day Changes.  If CARB staff are 
concerned about impacts from a temporary power source (e.g., diesel engines) needed to power 
a CAECS, the 15-Day Changes should simply specify that CAECS may not be powered by those 
temporary power sources of concern.   

 
6 In addition, the new provisions requiring CARB staff to “consider” public information and studies they receive do not 
create any new duty for CARB staff, and do not commit CARB staff to do anything more than report their findings to 
the Board and make recommendations for possible future regulatory amendments.   
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We apologize for the length of this 15-Day Changes comment letter, but we feel we are given no 
alternative due to the extensive unresolved issues in this rulemaking. Our hope was that by 1) 
working together through numerous meetings, 2) conducting visits to various facilities to 
understand the complexities, unfeasibility, and safety concerns these regulations pose, 3) 
providing seven sets of comment letters dating back to February of 2019 summarizing these 
concerns, and 4) working hard on an alternative compliance option that achieves the same 
emission reductions, would have yielded a different and better outcome.  
 
CARB has historically stood on a long-standing performance-based philosophy - setting the 
emission reduction targets and allowing industry and business to figure out the most cost-effective 
and safe way to meet those targets. This regulation unfortunately deviates from this historical 
approach as it does not address the need for a feasibility study, poses unacceptable safety risks, 
picks a particular technology which is unproven, unsafe, and extremely costly which will not be 
available within the specified timelines, proposed at a time with what appears to be little 
acknowledgement of the unprecedented social and economic disruptions caused by the 
pandemic, and without recognizing a viable alternative pathway that industry worked hard to 
develop to meet the emission reductions the regulation attempts to achieve. CARB did, most 
recently, put forth an Innovative Concept but unfortunately it does not provide a functional 
alternative to compliance with at berth control and capture requirements, thus disincentivizing its 
use.   
 
WSPA had hoped for a win-win solution for meeting the health goals of the communities with a 
performance based emission reduction pathway. We are now hopeful perhaps we can resume 
discussions to meet that mutual goal.  Please feel free to contact me if I can provide any 
clarifications or answers any questions. 
 
Sincerely,  

 
 
 
 
Attachments 
 
cc: CARB Governing Board Members 
 Governor Gavin Newsom 
 CalEPA Secretary Jared Blumenfeld  
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Catherine H. Reheis-Boyd 
President 

March 6, 2020 

Mr. Richard Corey   sent via email to Richard.Corey@arb.ca.gov 
California Air Resources Board 
1001 I Street 
Sacramento, California 95814 

Re: WSPA Supplemental Comments on and Suggested Red Line of CARB Proposed Control 
Measure for Ocean-Going Vessels at Berth 

Dear Richard: 

This letter supplements comments previously submitted by the Western States Petroleum 
Association (WSPA) on the California Air Resources Board’s (CARB) Proposed Control Measure 
for Ocean-Going Vessels at Berth (Proposed Regulation), released October 15, 2019, and its 
accompanying Draft Environmental Analysis (Draft EA), released October 1, 2019. WSPA is a 
non-profit trade association representing companies that explore for, produce, refine, transport 
and market petroleum, petroleum products, natural gas and other energy supplies in California 
and four other western states. 

WSPA is providing these comments as part of a continuing effort to provide feedback on the At 
Berth Regulations.  We incorporate our previous comments submitted on February 15, March 29, 
May 30, June 14, August 15, 2019, and December 3, 2019 by reference herein.   

The safety and well-being of our members’ employees and the communities in which they operate 
is of critical importance to our members and their facilities. As you know, WSPA strongly supports 
CARB’s air emission reduction goals and improving the air quality in communities where our 
members operate.  We continue to have concerns, however, that the Proposed Regulation still 
does not adequately address potential safety and feasibility issues associated with the emissions 
capture and control equipment that would be required for tanker terminals.  Like CARB, WSPA 
members feel strongly that the Proposed Regulation should not create an unacceptable risk of a 
catastrophic explosion or other dangerous incident.   

Since workshops on the Proposed Regulation began, WSPA has documented the recognized 
safety and feasibility problems associated with proposed tanker emission controls, urging CARB 
to partner with industry to first conduct a feasibility study. WSPA has also called on CARB staff to 
add to the Proposed Regulation an alternative compliance option that would achieve equivalent 
emission reductions from other sources.   

To help address these issues, WSPA is attaching to this letter a suggested redline of the Proposed 
Regulation that clarifies additional provisions regarding the need for a feasibility study prior to the 
imposition of deadlines, and an alternative compliance option that would enable a more feasible 
path to compliance while ensuring the health and safety of the communities in which we operate. 
We believe that the propose changes improve the Proposed Regulation and help ensure that any 
measures required for marine terminals and tankers achieve important emissions reductions in a 
feasible, safe and cost-effective way. 

Tab 1
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1. Any emission control strategy for tanker vessels must first be demonstrated 
feasible and safe in the types of facilities and marine terminals where it is proposed. 

Tankers have unique characteristics and safety concerns that distinguish them from other marine 
vessels. Tankers have very large boilers necessary to drive transfers of flammable liquid cargo.  
Indeed, the Proposed Regulation singles out tanker boilers as the sole category of boilers to be 
regulated on any at-berth vessel. For these boilers, CARB staff have acknowledged in the Initial 
Statement of Reasons (ISOR) that “[s]hore power . . . cannot be used to power boilers, because 
boilers are configured to operate on electricity. As such, shore power does not reduce tanker 
boiler emissions.”  ISOR, p. ES-23.   

Additional challenges with equipping tanker vessels with shore power include adoption by the 
international fleet given a lack of international requirements and standards to allow for a vessel to 
connect, to a grid, at multiple locations. Further, the time required to “turn over” the fleet of tankers 
to be equipped with this capability would be extensive. Accordingly, CARB staff have concluded 
that the most suitable control strategy would be stack capture and control (“stack capture”).     

However, attempting to control tanker boilers with stack capture introduces significant risk, 
including risk of explosion that precludes testing the equipment on actual tankers. CARB staff 
may not have considered  a stack capture system on an actual tanker, but instead may have only 
looked at stack capture systems that are used on container vessels in POLA and POLB, and may 
have concluded that those systems would work safely and feasibly on tanker vessels because 
they worked on container vessels. We are concerned that this conclusion does not contemplate 
the unique operations and safety considerations that exist for tanker boilers, including the 
following:  

• Tanker boilers are required by regulation to route their exhaust gas to the cargo hold, in 
varying amounts, to make the vapor space in the cargo hold safe from explosion. 
Extensive engineering studies are needed to determine if and how stack capture and 
control can be designed and operated without impairing this safeguard or violating existing 
safety regulations. 
 

• Capturing tanker boiler exhaust gas without a properly engineered and tested control 
mechanism runs the risk of static electricity generation, electrostatic discharge, and 
creating a potential explosive condition on a vessel filled with flammable and explosive 
liquid. 
 

• There are no international or domestic standards or safety guidelines specifying how a 
stack capture and control mechanism would be safely managed or maintained for oil 
tankers. The international tanker fleet consists of a large variety of ships, mostly operated 
by third parties, with a complex mix of boiler configurations. All types of connections and 
interfaces between tankers and terminals must be designed to engineering standards, 
rules and guidelines from regulators (USCG, Classification Societies) and industry (Oil 
Companies International Marine Forum (OCIMF), International Safety Guide for Oil 
Tankers and Terminals (ISGOTT), International Marine Organization (IMO)). The 
Proposed Regulation would require installation of capture and control systems on tankers 
with no currently available guidance on how that could be done safely or feasibly. 

Thus, before any actual pilot testing can be conducted, a feasibility study needs to be conducted 
to fully take into account these and other operational and safety considerations, including the 
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need for development of rules and standards in order to design a safe interface and operational 
procedures for any control equipment between an oil tanker and an emissions capture system. 
We appreciate that CARB staff, in its staff report, have already recognized that more tests and 
safety studies need to be performed before attempting to use stack capture on tanker vessels, 
regardless of site or location. Also, as CARB staff heard from a lead technology provider in the 
April 16, 2019 CARB At Berth Working Session, a land-based system faces a number of design 
challenges when applied to any tanker vessel, including safety (a higher hazard level, need for 
safety standards and procedures, emergency protocols) and ability to design and operate a larger 
and more complex configuration. Vessel operators, mostly third-party, will not allow the 
connection of equipment that is not regulated, classified, and/or certified to design and safety 
standards recognized by regulators and industry. 

We respectfully request CARB to conduct a feasibility study before any terminal plan deadlines 
prior to 2023 are enforced. This feasibility study would identify the key criteria to demonstrate the 
operability and safety of stack capture on tankers, and require the engineering analysis of stack 
capture designs against these criteria prior to conducting any pilot testing program. In the attached 
redlined version of the Proposed Regulation, we have proposed changes that would address the 
need for a feasibility study. WSPA respectfully requests CARB to incorporate these redlines into 
a revision of the Proposed Regulation. 

2. The Proposed Regulation should include an alternative compliance option to 
achieve equivalent emission reductions. 

During the January 30, 2020 webinar on the Proposed Regulation, CARB staff indicated that they 
are working on including an “alternative” compliance option to allow regulated facilities to reduce 
emissions from sources other than vessels at-berth. We believe such an “alternative” option must 
provide sources a way to to achieve similar emissions reductions to those anticipated by the 
Proposed Regulation, but through alternative methods in lieu of those capture and control 
requirements specified in the Proposed Regulation.   

If an alternative compliance option can reduce emissions in communities adjacent to ports in an 
amount equivalent to the Proposed Regulation and by the currently proposed timelines, then the 
intent of the Proposed Regulation should be fulfilled, and there should be no additional 
requirements or limitations imposed on the alternative emission reductions.   

In the attached redlines to the Proposed Regulation, WSPA has suggested revisions that would 
incorporate a workable example of the alternative compliance option described above. If 
available, an alternative emission reduction option would allow operators the ability to achieve the 
same air quality objectives as those targeted by the standards in the Proposed Regulation, in the 
same timeframe or earlier. It is important that operators be given the ability to achieve the same 
air quality objectives through alternative means, given the differences between operators, berths, 
etc. 

WSPA commends CARB’s important ongoing work to identify and achieve real-world health 
benefits from feasible and cost-effective emissions reduction measures in communities impacted 
by air pollution.   Those health benefits simply will not be achieved if proposed regulations are not 
feasible, and further dangerous risks of harm from fire or explosion could be created if the 
regulation proceeds forward without properly assessing the safety of the proposed requirements.  
Because California law requires a formal feasibility determination before a regulation is adopted, 
WSPA again respectfully requests  staff to reassess the Proposed Regulation, provide for a 
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feasibility evaluation study before imposing any enforceable requirements on stakeholders, and 
revise the regulatory implementation in accordance with the findings of the feasibility evaluation 
study.   

WSPA appreciates this opportunity to comment on the Proposed Regulation and strongly 
supports CARB’s air emission reduction goals and improving the air quality in communities where 
our members operate. We appreciate the ongoing dialogue with you and staff on safety and other 
key feasibility issues associated with the emissions capture and control system that would be 
required for tanker terminals.  
 
If you have any questions, please contact me at this office. 
 
Sincerely,  
 

 
 
Attachment 
 
CC:  CARB Governing Board members 
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Attachment

APPENDIX A [Official] PROPOSED 

REGULATION ORDER 

Amend title 13, division 3, chapter 5.1, section 2299.3; and title 17, division 3, chapter 1, 
subchapter 7.5, section 93118.3; California Code of Regulations (CCR), and 

Adopt new title 17, division 3, chapter 1, subchapter 7.5, sections 93130-93130.20, CCR, to read 
as follows: 

(Note: The proposed amendments to title 13, section 2299.3 and title 17, section 93118.3 are 
shown in underline to indicate additions and strikeout to indicate deletions from the existing 
regulatory text. The symbol “***” means that intervening text not amended is not shown. The 
entire text of sections 93130 through 93130.20 set forth below is new language in “normal type” 
proposed to be added to title 17, CCR.) 

Section 2299.3. Airborne Toxic Control Measure for Auxiliary Diesel 
Engines Operated on Ocean-Going Vessels At-Berth in a California Port. 

*** 

(c) On January 1, 2021, section 93118.3 of title 17 of the California Code of
Regulations shall be superseded by sections 93130 through 93130.20 of title 17 
of the California Code of Regulations, as specified in section 93130. However, if 
sections 93130 through 93130.20 collectively are repealed or deemed invalid in  
their entirety by a final court decision, the requirements of section 93118.3 of title 
17 of the California Code of Regulations shall again become operative. This 
subsection shall not be construed as expanding or limiting either the application 
or requirements of sections 93130 through 93130.20, title 17, CCR, but is 
intended to alert affected persons of the requirements regarding the operation of  
auxiliary diesel engines on ocean-going vessels at-berth in a California port and  
other provisions in that section. 

Note: Authority cited: Sections 38560, 38562, 39600, 39601, 39658, 39659, 39666, 43013, and 
41511, Health and Safety Code. Reference: Sections 38510, 38530, 38562, 38566, 38580, 
39600, 39650, 39658, 39659, 39666, 41510 and 41511, Health and Safety Code. 

Section 93118.3. Airborne Toxic Control Measure for Auxiliary Diesel 
Engines Operated on Ocean-Going Vessels At-Berth in a California Port. 

*** 

(b) Applicability and General Exemptions.

*** 
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(4) On January 1, 2021, this section 93118.3, and section 2299.3 of title 13 of the 
California Code of Regulations, shall be superseded by sections 93130 through 
93130.20 of title 17 of the California Code of Regulations, as specified in section 
93130. However, if sections 93130 through 93130.20 collectively are repealed or 
deemed invalid in their entirety by a final court decision, the requirements of  
section 93118.3 of title 17 and section 2299.3 of title 13 of the California Code of  
Regulations shall again become operative. This section shall not be construed  
as expanding or limiting either the application or requirements of sections 93130  
through 93130.20, title 17, CCR, but is intended to alert affected persons of the 
state’s requirements regarding ocean-going vessels, ports, terminals, berths, and 
emission control strategies for ocean-going vessels. 

 
 

Note: Authority cited: Sections 38560, 38562, 39600, 39601, 39658, 39659, 39666, 43013, and 
41511, Health and Safety Code. Reference: Sections 38510, 38530, 38562, 38566, 38580, 
39600, 39650, 39658, 39659, 39666, 41510 and 41511, Health and Safety Code. 
 
Section 93130. Control Measure for Ocean-Going Vessels At Berth. 

 
The Control Measure for Ocean-Going Vessels At Berth is set forth in sections 
93130 through 93130.20, title 17, California Code of Regulations, and is 
referenced as the “Control Measure” within those sections. 

 
On January 1, 2021, the requirements of this Control Measure shall supersede 
the requirements of section 93118.3 of title 17 and section 2299.3 of title 13 of 
the California Code of Regulations. However, the reporting and recordkeeping 
requirements of section 93118.3 (g) of title 17 shall remain in effect for 
compliance years through 2020. The annual statements of compliance for 2020 
in section 93118.3 (g)(1)(A)(2) and (g)(2)(A)(3) are still due to the 
Executive Officer on March 1, 2021. Annual wharfinger data from the ports 
under section 93118.3 (g)(3) is still due to the Executive Officer on April 1, 2021. 
Compliance records in section 93118.3 (g)(1)(B), (g)(2)(B), and (g)(3)(B) are still 
required to be maintained for 5 years, through December 31, 2025. 

 
As specified in section 93130.20, the individual provisions in this Control 
Measure are severable.  However, if sections 93130 through 93130.20 
collectively are repealed or deemed invalid in their entirety by a final court 
decision, the requirements of section 93118.3 of title 17 and section 2299.3 of 
title 13 of the California Code of Regulations shall again become operative. 

 
Note: Authority cited: Sections 38560, 38562, 39600, 39601, 39658, 39659, 39666, 43013, and 
41511, Health and Safety Code. Reference: Sections 38510, 38530, 38562, 38566, 38580, 
39600, 39650, 39658, 39659, 39666, 41510 and 41511, Health and Safety Code. 
 
Section 93130.1.  Purpose and Intent. 

 
The purpose of this Control Measure is to reduce oxides of nitrogen (NOx), 
reactive organic gasses (ROG), particulate matter (PM), diesel particulate matter 
(DPM), and greenhouse gas (GHG) emissions from ocean-going vessels while 
docked at berth at California ports. This Control Measure also ensures that 
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ocean-going vessels do not create excess visible emissions. California’s 
ocean-going vessel operations are largely situated in and around at-risk 
communities that directly benefit from localized reductions of NOx and PM. This 
contributes to meeting community health goals set forth in Assembly Bill 617 
(Garcia, Stats. 2017, ch. 136). Furthermore, NOx and PM emission reductions 
contribute to meeting California’s State Implementation Plan obligations for 
attainment, and further CARB’s obligations under sections 39660 et seq. and 
43013 et seq. of the Health & Safety Code. Additionally, reductions from shore 
power have a benefit of reducing GHG emissions. This contributes to meeting 
California’s GHG emission reduction targets established in Assembly Bill 32 
(Nunez, Stats. 2006, ch. 488) and Senate Bill 32 (Pavley, Stats. 2016, ch. 249). 

 
The intent of this Control Measure is to ensure that emissions from ocean-going 
vessels are reduced using a California Air Resources Board (CARB) approved 
emission control strategy to control PM, NOx, and ROG emissions at berth 
without increasing overall GHG emissions from this Control Measure, and that 
every ocean-going vessel meets visible emission standards at berth and at 
anchor. All parties necessary to achieving emission reductions from ocean-going 
vessels at berth have responsibilities and requirements under this Control 
Measure including but not limited to vessel operators, terminal operators, ports, 
and operators of CARB approved emission control strategies. 

 
Note: Authority cited: Sections 38560, 38562, 39600, 39601, 39658, 39659, 39666, 43013, and 
41511, Health and Safety Code. Reference: Sections 38510, 38530, 38562, 38566, 38580, 
39600, 39650, 39658, 39659, 39666, 41510 and 41511, Health and Safety Code. 

 

Section 93130.2.      Section Summary, and Definitions. 
(a) Section summary. 

Section 2299.3. Airborne Toxic Control Measure for Auxiliary Diesel Engines Operated on Ocean- Going 
Vessels At-Berth in a California Port ......................................................................................................... 1 

Section 93118.3. Airborne Toxic Control Measure for Auxiliary Diesel Engines Operated on Ocean-Going 
Vessels At-Berth in a California Port ......................................................................................................... 1 

Section 93130. Control Measure for Ocean-Going Vessels At Berth ............................................... 2 

Section 93130.1          Purpose and Intent ................................................................................................. 2 

Section 93130.2          Section Summary, and Definitions .......................................................................... 3 
(a) Section summary .............................................................................................................................. 3 
(b) Definitions ........................................................................................................................................ 5 

Section 93130.3          Applicability.......................................................................................................... 13 
(a) General applicability ....................................................................................................................... 13 
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Section 93130.4          Exceptions ............................................................................................................ 14 
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(b) Government and military vessels ................................................................................................... 15 

Section 93130.5          CARB Approved Emission Control Strategy ........................................................... 15 
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(a) Executive Order requirement ......................................................................................................... 15 
(b) Requirement to reduce emissions .................................................................................................. 15 
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(d) Requirements for CARB approval of an emission control strategy ................................................. 16 
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(b) Definitions. 

The definitions in Health and Safety Code sections 39010 through 39060 shall 
apply to this Control Measure, except as otherwise specified in this section. 

 
    “Alternative Control Technologies” means technologies, techniques, or 

measures that reduce the emissions of NOx, PM, ROG, or GHG from 
an auxiliary engine and/or tanker auxiliary boiler other than shutting it 
down and operating on shore power. 

    “Anchorage” means a vessel’s allotted place to moor in place or drop 
anchor in California waters. 

    “Applicant” means any person who requests an approval from CARB 
for an emission control strategy. 

    “Application” means a formal request from an applicant using the 
process outlined in section 93130.5 of this Control Measure. 

    “Articulated Tug Barge” means a tanker barge that is mechanically 
linked with a paired tug that functions as one vessel.  For the purposes 
of this Control Measure, articulated tug barges are not considered 
ocean-going vessels. 

    “Auxiliary Boiler” means a steam generator on an ocean-going vessel 
designed primarily to provide steam for uses other than propulsion or 
pumping cargo. 
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    “Auxiliary Engine” means an engine on an ocean-going vessel 
designed primarily to provide power for uses other than propulsion, 
except that all diesel-electric engines shall be considered “auxiliary 
engines”. 

    “Berth” means a vessel's allotted place at a wharf, pier, or dock. This 
does not include anchorages such as at the off-shore tanker terminal at 
El Segundo, or where passenger vessels tender at anchor such as at 
Santa Barbara, or Catalina. 

    “Bulk Vessel” means a self-propelled ocean-going vessel constructed 
or adapted primarily to carry unpackaged dry bulk cargo. A bulk vessel 
may use vessel-based or shore-based equipment for loading and 
discharging of cargo. 

  “Calendar Year” means the time period beginning on January 1 through 
December 31 of a single year. 

  “California Ports (Ports)” means any port or independent marine 
terminal in California that receives an ocean-going vessel including: 

    Landlord ports where the port owns the wharves which it rents or 
leases to a terminal operator; 

    Operational ports where the port functions as a terminal operator; 
and 

   Independent marine terminals. 
  “California time aggregate method” means the California State 
Implementation Plan method of calculating opacity emissions. The 
California time aggregate method is virtually identical to United States 
Environmental Protection Agency method 9 in the procedures the 
observer follows, but most notably differs in that the data is analyzed by 
counting the readings that exceeded the limit, rather than averaging all 
readings in a set. 

  “CARB” means the California Air Resources Board. 
  “CARB Approved Emission Control Strategy (CAECS)” means a 
method of reducing emissions from an ocean-going vessel at berth to a 
satisfactory level for compliance with the Control Measure and is 
verified and approved by CARB. 

  “CARB Approved Emission Control Strategy Operator” means any 
party who operates a CARB approved emission control strategy to 
reduce emissions for compliance with this Control Measure. 

  “Charter” or “Charter Agreement” means an agreement or contract 
where one person rents, leases, hires, or uses ocean-going vessels 
from another person to convey or transport goods or passengers to one 
or more designated locations. 
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  “Charter Company” means any person that is in the business of 
leasing, renting, or lending ocean-going vessel(s) to other companies 
or persons to convey or transport goods or passengers to one or more 
designated locations. 

  “Commissioned Shore Power Vessel” means a shore power equipped 
vessel that visits a compatible shore power berth at a terminal and has 
completed vessel commissioning at that terminal. 

  “Container Vessel” means a self-propelled ocean-going vessel 
constructed or adapted primarily to carry uniformly sized ocean freight 
containers. 

  “Diesel-Electric Engine” means a diesel engine connected to a 
generator that is used as a source of electricity for propulsion or other 
uses. 

  “Diesel Engine” means an internal combustion, compression-ignition 
engine with operating characteristics substantially similar to the 
theoretical diesel combustion cycle.  Regulating power by controlling 
fuel supply in lieu of a throttle indicates a compression ignition engine. 

  “Diesel Particulate Matter (DPM)” means the particles found in the 
exhaust of diesel engines, which may agglomerate and adsorb other 
species to form structures of complex physical and chemical properties. 

  “Distributed Generation” means electrical generation technologies that 
produce electricity near the place of use. 

  “Docked at Berth (at berth)” means the state of being secured to a 
berth. 

  “Executive Officer” means the Executive Officer of CARB, or his or her 
designee. 

  “Excess Emissions” means air pollution emitted by a vessel at berth 
during a time period when the vessel operator is required to reduce 
emissions, but does not achieve the full required reductions. 

  “Exception” means a situation that results in a compliant visit with or 
without emission reductions. 

  “First Line” means the time when a vessel’s line is first attached to a 
berth in the process berthing the vessel. 

  “Fleet” means a group of vessels of the same vessel type that have 
agreed to utilize their combined Vessel Incident Events (VIEs) at a port 
or marine terminal. Vessel operators designate their fleet in the vessel 
visit reporting. 

  “Foreign-flag Vessel” means any vessel of foreign registry including 
vessels owned by United States citizen(s) but registered in a nation 
other than the United States. 
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  “General Cargo Vessel” means a self-propelled ocean-going vessel 
constructed or adapted primarily to carry cargo that must be loaded 
individually, and that may or may not be in uniform-sized ocean freight 
containers.  May use vessel-based or shore-based equipment for 
loading and discharging of cargo. 

  “Government or Military Vessel” means vessels operated by any 
branch of local, state, federal government military service, or by a 
foreign government, when such vessels are operated on government or 
military non-commercial service.  This definition includes Coast Guard 
vessels.  A commercial vessel that also carries some military cargo is 
not a government or military vessel unless the military is the vessel 
operator. 

  “Greenhouse Gas” (GHG) means carbon dioxide (CO2), methane 
(CH4), nitrogen trifluoride (NF3), nitrous oxide (N2O), sulfur 
hexafluoride (SF6), hydrofluorocarbons (HFCs), perfluorocarbons 
(PFCs), and other fluorinated greenhouse gases. 

  “Grid-neutral” means emitting no more GHG emissions than if the 
strategy were powered by the California grid as represented in the 
most recent eGRID Summary Table for State Output Emission Rates 
as the California CO2e emissions rate. 

   “Independent Marine Terminal” means a terminal that operates 
independently from a port or port authority. An Independent Marine 
Terminal has all the responsibilities of a terminal and a port. 

  “Last line” means when the time when the vessel is untied from the 
berth and the last line from the berth to the vessel is released. 

  “Lease” means a contract where one person conveys property or 
services to another person for a specific duration. 

  “Low Activity Terminal” means a terminal that has not previously 
exceeded the terminal thresholds in section 93130.10(a) of this Control 
Measure. 

  “Marine Gas Oil (MGO)” means any fuel that meets all the 
specifications for DMX or DMA grades as defined in Table I of 
International Standard ISO 8217, as revised on November 1, 2005, 
which is incorporated herein by reference, or DMX, DMA, or DMZ 
grades as defined in Table I of International Standard ISO 8217, as 
revised on June 15, 2010, which is incorporated herein by reference. 

  “Master” means the person who operates an ocean-going vessel or is 
otherwise in charge of the vessel’s operations. 

  "Malfunction" means any sudden and unavoidable failure to operate in 
a normal manner by air pollution control equipment that is not caused 
in any way by poor maintenance, negligent operation, or any other 
reasonably preventable upset condition or equipment breakdown. 
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  “Ocean-Going Vessel” means a commercial, government, or military 
vessel, excluding articulated tug barges, meeting any of these criteria: 

    A vessel greater than or equal to 400 feet in length overall as 
defined in 50 CFR § 679.2, as adopted June 19, 1996; 

    A vessel greater than or equal to 10,000 gross tons under the 
convention measurement (international system) as defined in 46 
CFR § 69.51-.61, as adopted September 12, 1989; or 

   A vessel propelled by a marine compression ignition engine with 
a per-cylinder displacement of greater than or equal to 30 liters. 

   “Own” means having the incidents of ownership, including the legal 
title whether or not that person lends, or pledges an item; having or 
being entitled to the possession of the item as the purchaser under a 
conditional sale contract; or being the mortgagor of an item. 

  “Oxides of Nitrogen (NOx)” means compounds of nitric oxide (NO), 
nitrogen dioxide (NO2), and other oxides of nitrogen, which are typically 
created during combustion processes and are major contributors to 
smog formation and acid deposition. 

  “Particulate Matter (PM)” means any airborne finely divided material, 
except uncombined water, which exists as a liquid or solid at standard 
conditions (e.g., dust, smoke, mist, fumes, or smog). 

  “Particulate Matter 2.5 (PM2.5)” means any particulate matter with a 
diameter of less than 2.5 micrometers. 

  “Passenger Vessel” means a self-propelled vessel constructed or 
adapted primarily to carry people. 

  “Person” has the same meaning as set California Code, Health and 
Safety Code section 39047. 

  “Physical Constraint” at a terminal means an unavoidable barrier to 
provide a service due to the layout of a terminal or waterway where a 
state or federal public agency with jurisdiction over the resources 
effected by this Control Measure has made a safety determination that 
prevents the use of a CARB approved control strategy. 

  “Pilot on Board” means the vessel’s pilot has boarded the vessel to 
assume navigational control to prepare for vessel departure. 

  “Port” see California Port. 
  “Previously Unregulated Vessels” means container, refrigerated cargo, 
or passenger vessels that were part of a fleet before January 1, 2021 
where the fleet did not exceed the annual visit thresholds specified in 
California Code of Regulations, title 17, section 93118.(b)(3)(E) for any 
year between 2014 and 2020 or the vessel is a steamship. 
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  “Privately Owned United States Flag Commercial Vessel” means a 
vessel: 

    registered and operated under the laws of the United States, 
   used in commercial trade of the United States, 
   owned and operated by United States citizens, including a vessel 

under voyage or time charter to the Government, and 
   a Government-owned vessel under bareboat charter to, and 

operated by, United States citizens. 
  “Reactive Organic Gases (ROG)” has the same meaning as set forth in 
subsection (a)(23) of section 2752 of title 13 of the California Code of 
Regulations. 

  “Ready to Work” means that the vessel is tied to the berth, the 
gangway has been lowered with netting down, and the United 
States Coast Guard, United States Customs and Border Protection, 
and other government authorities have cleared the vessel. 

  “Refrigerated Cargo Vessel” (commonly known as “reefer”) means a 
self-propelled vessel constructed or adapted primarily to carry 
refrigerated cargo. Refrigerated cargo vessels include vessels where 
the cargo may be stored in large refrigerated rooms within the vessel or 
vessels that primarily carry refrigerated cargo containers. 

  “Regulated California Waters” means any and all of the following: 
   All California internal waters; 
    All California estuarine waters; 
   All California ports, roadsteads, and terminal facilities (collectively 

“ports”); 
   All waters within 3 nautical miles of the California baseline, 

starting at the California-Oregon border and ending at the 
California-Mexico border at the Pacific Ocean, inclusive; 

    All waters within 12 nautical miles of the California baseline, 
starting at the California-Oregon border and ending at the 
California-Mexico border at the Pacific Ocean, inclusive; 

    All waters within 24 nautical miles of the California baseline, 
starting at the California-Oregon border to 34.43 degrees North, 
121.12 degrees West; inclusive; and 

   All waters within the area, not including any islands, between the 
California baseline and a line starting at 34.43 degrees North, 
121.12 degrees West; thence to 33.50 degrees North, 118.58 
degrees West; thence to 32.65 degrees North, 117.81 degrees 
West; and ending at the California-Mexico border at the Pacific 
Ocean, inclusive. 
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  “Remediation Fund” means an account established by a 
CARB-approved fund administrator under the terms of a Memorandum 
of Understanding with CARB to provide incentive monies to activities 
that achieve emission reductions, not otherwise required by law or 
regulation, in communities impacted by excess emissions from vessels 
at berth. 

  “Responsible Official” means any person(s) with the authority to 
determine the existence of emergency and safety events, and to 
substantiate that a vessel, terminal, port, or control equipment complies 
with requirements of this Control Measure. 

  “Responsible Party” means any person with an obligation under this 
Control Measure. 

  “Roll-On/Roll-Off Vessel” (commonly known as “ro-ro”, “auto”, or 
“vehicle carrier”) means a self-propelled vessel constructed or adapted 
primarily to carry wheeled cargo that can be rolled on and off. Ro-ro 
vessels may carry exclusively automobiles (commonly known as a 
“pure car carrier”) and/or a mixture of bulk equipment on wheels. 

  “Safety and Emergency Events” means an event where a responsible 
official reasonably determines that compliance with this Control 
Measure would endanger the safety of the vessel, crew, cargo, 
passengers, terminal, or terminal staff because of severe weather 
conditions, a utility event, or other extraordinary reasons beyond the 
control of the terminal operator or vessel operator. 

  "Selective Catalytic Reduction (SCR)" means an emission control 
system that reduces NOx emissions through the catalytic reduction of 
NOx in diesel exhaust by injecting nitrogen-containing compounds into 
the exhaust stream, such as ammonia or urea. 

  “Shore Power” refers to electrical power being provided by either the 
local utility or by distributed generation to a vessel at berth. 

  “Tanker Auxiliary Boiler” means a steam generator on a tanker vessel 
used to offload liquid product. 

  “Tanker Vessel” means a self-propelled vessel constructed or adapted 
primarily to carry liquid bulk cargo. Tanker vessels may carry 
petroleum crude, petroleum products, or non-petroleum based 
products, and are classified as either non-edible and dangerous or 
edible and non-dangerous. 

  “Terminal” means a terminal operator’s facility consisting of adjacent 
wharves, piers, docks, other berthing locations and storage, which are 
used primarily for loading and unloading of passengers, cargo or 
material from vessels or for the temporary storage of this cargo or 
material on-site. Operational ports that rent a berth to vessel operators 
rather than lease to terminal operators shall treat that berth as a 
terminal. 
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  “Terminal Incident Event (TIE)” is an exception provided to terminal 
operators to allow for a limited number of incidents where a vessel 
does not reduce emissions as required during a visit. 

  “Terminal Operator” means a person who leases terminal property from 
a port to load and unload passengers, cargo or material from vessels or 
for the temporary storage of this cargo or material on-site. Operational 
ports that use a single berth to service an individual customer are the 
terminal operator and the customer’s berth is a terminal. 

  “This Control Measure” means the Control Measure for Ocean-Going 
Vessels At Berth, California Code of Regulations, title 17, sections 
93130-93130.20. 

  “Utility” shall have the same meaning and be used interchangeably with 
the term “Electric Utility” and means any person engage in or, or 
authorized to engage in, generating, transmitting, or distributing electric 
power by any facilities, including, but not limited to, any such person 
who is subject to the regulation of the Public Utilities Commission. 
Pub. Resource Code, section 25108 as it read on January 7, 1975. 

  “Utility Event” means the period of time during which any of the 
following events occurs; the utility event begins when such an event 
begins and ends when the event is over: 

    The utility serving the port or terminal cannot provide electrical 
power to the port because of a failure of equipment owned and 
maintained by the utility, a transmission emergency, distribution 
emergency, a California Independent System Operator (CAISO) 
or Los Angeles Department of Water and Power (LADWP) Stage 
3 emergency, or the utility needs to reduce power to the port 
and/or terminal because of a sudden and reasonably 
unforeseeable natural disaster, such as, but not limited to, an 
earthquake, flood, or fire; or 

    When the utility providing electrical power notifies the terminal 
operator(s) to reduce the use of grid-based electrical power in 
response to a transmission or distribution emergency, a CAISO 
or LADWP Stage 3 emergency, or to avoid a Stage 3 emergency 
if one is anticipated. The emergency event ends when CAISO or 
LADWP cancels the Stage 3 emergency or the utility notifies the 
terminal operator(s) that reduction in the use of grid-based 
electrical power is no longer necessary.  The port may contact 
the terminal operator(s) on behalf of the utility if such an 
agreement exists between the utility and the port. 

  “United States flag Vessel” when used independently means either a 
United States government vessel or a privately owned United States 
flag commercial vessel. 



13  4848-2596-4982.v3 

  “Vessel” means watercraft used, or capable of being used, as a means 
of transportation. For the purposes of this Control Measure, “vessel” is 
used interchangeably with the term “ocean-going vessel.” 

  “Vessel Arrival” means the date and time that a vessel is initially tied to 
a berth with first line. 

   “Vessel Commissioning” means the process undertaken by the vessel 
operator and terminal operator to ensure that the shore power 
equipment on the vessel is compatible with the shore power equipment 
on the terminal and that there are no safety issues for both the 
equipment and the personnel handling the connection. 

  “Vessel Departure” means the date and time that the a vessel casts off 
the last line. 

  “Vessel Incident Event (VIE)” is an exception provided to vessel fleets 
to allow for a limited number of incidents where a vessel operator does 
not reduce emissions as required during a vessel visit. 

  “Vessel Operator” means any person who decides where a vessel is to 
call or who is in direct control of the vessel. The party in direct control 
of the vessel may be a third-party hired to carry cargo or passengers 
for the person under a charter agreement to operate the vessel.  Direct 
control does not include the vessel master or any other member of the 
vessel crew, unless the vessel master or crew member is also the 
owner of the vessel or decides where a vessel is to call. 

  “Vessel Owner” means any party with an ownership interest in the 
vessel.  The owner may be an individual or multiple parties. 

  “Vessel Type” means a categorization of ocean-going vessels 
distinguished by the main cargo the vessel carries into the following 
types: bulk/general cargo, container, passenger, refrigerated cargo, ro- 
ro, and tanker vessels. 

  “Visible Emissions” means any particulate or gaseous matter which can 
be detected by the human eye. 

  “Visit” means the time period from when the vessel is “Ready to Work” 
to “Pilot on Board”. 

Note: Authority cited: Sections 38560, 38562, 39600, 39601, 39658, 39659, 39666, 43013, and 
41511, Health and Safety Code. Reference: Sections 38510, 38530, 38562, 38566, 38580, 
39600, 39650, 39658, 39659, 39666, 41510 and 41511, Health and Safety Code. 

 

Section 93130.3   Applicability. 
 
(a) General applicability. 

 

Except as provided in section 93130.4 Exceptions, this Control Measure 
applies to: 



14  4848-2596-4982.v3 

    any person who owns, operates, charters, or leases any United States 
or foreign-flag ocean-going vessel that visits a California port, terminal, 
or berth; 

    any person who owns, operates, or leases a port, terminal, or berth 
located where ocean-going vessels visit; and 

    any person who owns, operates, or leases CARB approved emission 
control strategy for ocean-going vessel auxiliary engines or tanker 
auxiliary boilers. 

All responsible parties may be held jointly and severally liable. 
(b) Federal requirements. 

 

Nothing in this Control Measure shall be construed to amend, repeal, modify, 
or change any applicable federal regulations, including any United States 
Coast Guard regulations or requirements. Any person subject to this Control 
Measure shall ensure compliance with both federal regulations (including any 
United States Coast Guard regulations) and the requirements of this Control 
Measure, including but not limited to, where applicable, obtaining any 
necessary approvals, exceptions, or orders from the United States Coast 
Guard. To the extent any requirements in this Control Measure conflict with 
any applicable federal regulation, the requirements of the federal regulation 
shall prevail. 

 
Note: Authority cited: Sections 38560, 38562, 39600, 39601, 39658, 39659, 39666, 43013, and 
41511, Health and Safety Code. Reference: Sections 38510, 38530, 38562, 38566, 38580, 
39600, 39650, 39658, 39659, 39666, 41510 and 41511, Health and Safety Code. 

 

Section 93130.4     Exceptions. 
 

The requirements of this Control Measure do not apply to: 
 
(a) Non-stop voyages. 

    Ocean-going vessel voyages that do not stop at a California port, 
terminal, or berth including: 

    Stopping and anchoring required by the United States Coast 
Guard; 

    Stopping necessary due to force majeure or distress as defined 
in the “Responsibility of States for Internationally Wrongful Acts 
(2001)”, which is incorporated herein by reference; or 

   A stop made solely to render assistance to persons, vessel, or 
aircraft in danger or distress. 

    The following voyages are considered a “stop” and do not qualify for 
the exemption: 
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    Innocent passage of an ocean-going vessel that engages in any 
of the prejudicial activities specified in United Nations Convention 
on the Law of the Seas 1982, Article 19, subpart 2 as it read on 
November 16, 1994; or 

    The passage of vessel(s) that are otherwise scheduled or 
intended to call at a port or terminal facility for any reasons other 
than the three enumerated reasons listed in subsection (a)(1). 

(b) Government and military vessels. 
 

The requirements of this Control Measure do not apply to government or 
military vessels.  However, government or military vessels are encouraged to 
act in a manner consistent, as far as is reasonable and practicable, with this 
section. 

 
Note: Authority cited: Sections 38560, 38562, 39600, 39601, 39658, 39659, 39666, 43013, and 
41511, Health and Safety Code. Reference: Sections 38510, 38530, 38562, 38566, 38580, 
39600, 39650, 39658, 39659, 39666, 41510 and 41511, Health and Safety Code. 

 

Section 93130.5   CARB Approved Emission Control Strategy. 
(a) Executive Order requirement. 

 
No person may operate an emissions control strategy, other than shore 
power, at a port or terminal for compliance with this Control Measure unless it 
receives approval by CARB through an Executive Order. The Executive 
Order shall provide compliance instructions for each emission control strategy 
and include requirements that each responsible party must follow in order to 
use that strategy. 

 
(b) Requirement to reduce emissions. 

 
The emission control strategy must reduce emissions for vessel visits, unless: 

 

(1) The visit is subject to an exception in sections 93130.4, 93130.8, or 
93130.10 of this Control Measure; or 

(2) The person uses a TIE or a VIE for the visit as provided in section 93130.11 
of this Control Measure; or 

(3) The person pays the remediation fund payments for the visit or portion of a 
visit as provided in section 93130.15 of this Control Measure; or. 

(3)(4) The person has implemented emission reductions as provided in 
sections 93130.5(d)(7). 

 
(c) Shore power. 

 
Shore power is a CARB approved emission control strategy. If distributed 
generation is used to supply shore power, the electricity generated must meet 
the following emissions standards: 
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(1) NOx emissions no greater than 0.03 gram per kilowatt-hour (g/kW-hr);  
(2) PM emissions equivalent to the combustion of natural gas with a fuel sulfur 

content of no more than 1 grain per 100 standard cubic foot 
(3) Distributed generation GHG emissions must be grid-neutral; and 
(4) Ammonia emissions no greater than five parts per million on a dry volume 

basis (ppmdv), if selective catalytic reduction (SCR) is used. 
 
 
(d) Requirements for CARB approval of an emission control strategy. 

 
(1) Emission Reductions 

 
Except as provided in Section 95130.5(d)(7), Tto receive CARB approval, a 
person must demonstrate that the emission controls strategy achieves 
emission rates less than 2.8 g/kW-hr for NOx, 0.03 g/kW-hr for PM2.5, and 
0.1 g/kW-hr for ROG for auxiliary engines.  Additionally, for strategies 
approved after 2020, GHG emissions from the strategy must be grid-
neutral for the year that the technology is granted an Executive Order. 
Default emission rates of auxiliary engines on ocean-going vessels are 
13.8 g/kW-hr for NOx, 0.17 g/kW-hr for PM2.5, and 0.52 g/kW-hr for ROG. 
 

(2) Tanker Vessels. 
 
Except as provided in 95130.5(d)(7), Ffor tanker vessels with steam driven 
pumps, unless the tanker is using shore power to reduce emissions from 
auxiliary engines, a person must demonstrate that the CARB approved 
emission control strategy achieves emission rates less than 0.4 g/kW-hr 
for NOx, 0.03 g/kW-hr for PM2.5, and 0.02 g/kW-hr for ROG for tanker 
auxiliary boilers. Default emission rates of tanker auxiliary boilers on 
ocean-going vessels are 2.0 g/kW-hr for NOx, 0.17 g/kW-hr for PM2.5, 
and 0.11 g/kW-hr for ROG 
 

(3) Already approved strategies 
 
Where CARB has already issued an Executive Order for strategies under 
California Code of Regulations, title 17, section 93118 (e)(4), these are 
approved as a CARB approved emission control strategy. These 
strategies can operate under their Executive Order until 2025 before a 
person needs to apply for an extension in section 93130.5 (i)(1) of this 
Control Measure and demonstrate the strategies ability to meet all the 
requirements of this section including being grid neutral. 
 

(4) SCR Strategy 
 
Emission control strategy utilizing SCR shall have ammonia slip no greater 
than 5 ppmdv, and shall continuously test ammonia slip and NOx 
 

(5) Warranty 
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The applicant must provide a warranty that meets the following: 
 
(A) The manufacturer of each emission control strategy shall warrant for 10 

years when a unit is purchased that the strategy is: 
i. Designed, built, and equipped to conform, at the time of sale, with 

this Control Measure; and 
ii. Free from defects in materials and workmanship which cause 

the failure of a warranted part to no longer be identical in all 
material respects to that part as described in the manufacturer's 
application for certification. 

(B) The applicant of the emission control strategy system shall provide the 
end user with maintenance practices set forth by the manufacturer. 

 
(6) When a person sells or leases a unit, the person must conduct in-use 

compliance testing of the strategy to demonstrate that the expected 
percentage of emissions reductions being achieved. The person must 
report the results to the Executive Officer within 30 days. If testing shows 
the unit does not meet the emission requirements set forth in section 
93130.5 (d)(1) the unit cannot be used to satisfy the emission 
requirements of this regulation. 
 

(7) Alternative Emission Reduction Strategy 
 

(a) As an alternative to meeting the requirements in subsections (d)(1) 
and (d)(2) above, upon approval of the Executive Officer, a person 
subject to the requirements of this section may apply for and 
implement an Alternative Emission Reduction Strategy.  At a 
minimum, the Alternative Emission Reduction Strategy must contain 
provisions meeting the following requirements: 
 

i. By no later than the compliance dates in section 95130.7(b) 
and 95130.7(c), the applicant shall fully implement measures 
to reduce NOx, ROG and PM2.5 emissions from vessels 
operating in Regulated California Waters and/or from 
onshore sources with emissions originating within 5 miles of 
the port or terminal. 
 

ii. The NOx, ROG and PM2.5 emission reductions achieved 
under the Alternative Emission Reduction Strategy shall be 
calculated as the difference between baseline year mass 
emissions of NOx, ROG and PM2.5 from the applicant’s 
sources covered in the Strategy, and emissions that would 
have occurred from those same sources in that baseline year 
emissions if the Alternative Emission Reduction Strategy had 
been in place that year. The baseline year shall be based on 
best available emissions data from 2016 or a representative 
alternative year, subject to approval by the Executive Officer. 
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iii. The NOx, ROG and PM2.5 emission reductions to be 
achieved under the Alternative Emission Reduction Strategy 
must achieve either (1) no less than an 80% reduction 
versus baseline year emissions, or (2) reductions no less 
than the difference between the applicant’s at-berth vessel 
emissions in the baseline year and at-berth vessel emissions 
that would have been realized that same baseline year if the 
applicant had met the NOx, ROG and PM2.5 emission rates 
in subsections (d)(1) and (d)(2). 
 

i.iv. All emissions reductions to be achieved by the Alternative 
Emission Reduction Strategy must be real, permanent, 
quantifiable, enforceable and surplus to any NOx, ROG and 
PM2.5 reductions already required by existing U.S. law or 
regulation in effect as of December 31, 2016. 

(e) Application process. 
    Before submitting an application requesting approval from CARB for an 

emission control strategy, an applicant shall submit a test plan to the 
Executive Officer for conducting the emissions reduction testing, 
durability testing, and a timeline for testing. 

    The applicant shall submit an application that includes all source test 
data only after the applicant receives CARB approval for the test plan. 

    If the Executive Officer approves of the application, the applicant’s 
strategy will be considered a “CARB approved emission control 
strategy” and shall become a compliance option for the type(s) of 
vessel visits for which the emission control strategy is approved, when 
used in a manner that is consistent in accordance with all the 
conditions of the approval. 

(f) Test plan requirements. 
    A test plan shall include: 

    The contact persons, phone numbers, names, and addresses of 
person submitting the test plan. 

    Description of the emission control strategy’s principles of 
operation. A schematic depiction of the components and 
operation must be included. It is the responsibility of the 
applicant to demonstrate that the qualifying strategy relies on 
sound principles of science and engineering to achieve emission 
reductions. 

   Description of testing to be conducted to demonstrate emission 
reductions and durability. 
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   Timeline for all emissions reduction testing and durability testing, 
including an estimate for the testing’s duration and the number of 
vessel visits needed to complete proposed testing. 

    Durability. 
The applicant of an emission control strategy shall demonstrate, to the 
satisfaction of the Executive Officer, the durability of the applicant’s 
emission control strategy through an actual field demonstration. If the 
applicant has demonstrated the durability of the equipment (identical in 
design and components) in a prior verification or has demonstrated 
durability through field experience, the applicant may request that the 
Executive Officer accept the previous demonstration in fulfillment of this 
requirement. In evaluating such a request, the Executive Officer may 
consider all relevant information including, but not limited to, the similarity 
of baseline emissions and application duty cycles, the relationship 
between the emission control group used in previous testing and the 
current emission control group, the number of engines tested, evidence of 
successful operation and user acceptance, and published reports. 

    Test plan disapproval. 
If, after reviewing the test plan, the Executive Officer determines that the 
applicant has not made a satisfactory demonstration that its strategy relies 
on sound principles of science and engineering to achieve emission 
reductions at the rates required for certification or if the test plan is 
incomplete, the Executive Officer shall notify the applicant of the 
disapproval in writing within 30 calendar days of receiving the test plan. 
The applicant may choose to withdraw from the application process or 
submit additional materials and clarifications. 

    Test plan approval. 
Within 45 calendar days after determining the test plan is satisfactory, the 
Executive Officer shall issue a test plan approval letter to the applicant. 

(g) Source testing. 
 

A person shall use source testing to demonstrate that a proposed emission 
control strategy achieves the performance standards in section 93130.5 (d) of 
this Control Measure. Testing must be done by certified third party source 
testers specified in the test plan. Alternative test methods or emission 
verifications may be used when specified in the test plan upon written 
approval from the Executive Officer. The following requirements shall apply 
to source testing conducted under this Control Measure, unless the Executive 
Officer has provided written approval of alternative applicable test methods or 
emission verifications specified in the test plan: 

 

    NOx, N2O, CO2, CO, CH4, and Diesel PM or PM10, shall be 
measured using ISO 8178 Test Procedures: ISO 8178-1: 
August 15,1996(E) (“ISO 8178 Part 1”); ISO 8178-2: August 15, 
1996(E) (“ISO 8178 Part 2”); and ISO 8178-4: August 15, 1996(E) 
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(“ISO 8178 Part 4” August 15, 1996), respectively, all of which are 
incorporated herein by reference; 

    PM2.5 is calculated using the factor of weight fraction of PM2.5/TPM 
based on CARBs speciation data for PM size fractions (“PMPROF REF 
(Excel) - Reference number for PM profiles,” July 8, 2019, incorporated 
herein by reference). For MGO, the factor is 0.92; 

    ROG shall be calculated as a fraction of the TOG, set forth in CARB’s 
Off-Road Diesel HC to Rog/Tog Ratio (“FRAC (Excel) - Fraction data 
for source categories,” February 21, 2019, incorporated herein by 
reference). For MGO, the factor is 0.856 for internal combustion 
engines and 0.946 for boilers. TOG shall be measured using Method 
25A (40 CFR Pt. 60, App. A-7, Method 25A, December 23, 1971), 
which is incorporated herein by reference; 

    CO2E for a control system shall be calculated as follows lbs CO2E = 
(lbs CO2 + 25 * lbs CH4 + 298 * lbs N2O).  CO2, CH4 and N2O shall 
be measured before and after the control strategy, and include any 
uncontrolled auxiliary sources for the control strategy using the test 
methods specified in section 93130.5(g)(1) and 93130.5(g)(3) in this 
Control Measure. Strategies that use a fuel with a CARB Low Carbon 
Fuel Standard certified pathway may apply a reduction to CO2E by the 
factor of the carbon intensity of the fuel to the carbon intensity of the 
standard fuel; 

    Grid-neutral shall be determined by calculating the ratio of the CO2E to 
the measured MWh of the control system which value must be lower 
than the state output emission rate; 

    Ammonia slip shall be measured using the Bay Area Air Quality 
Management District Source Test Procedure ST-1B, Ammonia 
Integrated Sampling, dated January 20, 1982, which is incorporated 
herein by reference, or other equivalent CARB or district approved test 
method(s); 

    The sulfur content of fuels shall be determined pursuant to International 
Standard ISO 8754 (as adopted on July 15, 2003), which is 
incorporated herein by reference; 

    Exhaust Flow Rate shall be measured using CARB Method 100, 
Procedures for Continuous Gaseous Emission Stack Sampling (as 
amended July 28, 1997), which is incorporated herein by reference; 
and 

    Engine Work shall be determined by measuring the total power output 
in MWh of the control strategy’s generators electrical output during the 
test periods. 

(h) Application Submittals to CARB. 
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    All applications, correspondence, and reports relating to source testing 
shall be submitted to CARB addressed to: 
CHIEF, TRANSPORTATION AND TOXICS DIVISION 
CALIFORNIA AIR RESOURCES BOARD 
1001 I STREET 
SACRAMENTO, CA 95814 

    Verbal submissions do not constitute acceptable application formats. 
    Supporting data in electronic format may be accepted as part of the 

application at the discretion of the Executive Officer. 
    Applications shall follow the format and include the contents described 

in CARB’s Recommended Emissions Testing Guidelines for Ocean- 
Going Vessels (dated June 20, 2012), which is incorporated herein by 
reference. 

    CARB may allow electronic or e-mail submittal with instructions on the 
CARB website. 

    The Executive Officer shall determine whether the application is 
complete. If incomplete, the Executive Officer will notify the applicant 
within 30 calendar days requesting additional information required to 
complete the application. 

(i) CARB approval of the control strategy. 
 

Within 90 calendar days after an application has been deemed complete, the 
Executive Officer shall act to approve or disapprove the application. The 
Executive Officer shall notify the applicant of the decision in writing and 
identify any terms and conditions that are necessary for any party to use the 
CARB approved emission control strategy. The approval of an emission 
control strategy is valid for 5 years, unless it is revoked by CARB as set forth 
in section 93130.5 (i)(3). 

 

     Extensions of CARB approved emission control strategy. 
If the applicant wishes to extend an approval of a CARB approved 
emission control strategy, it must apply to do so within 6 months of the 
end date of the approval to ensure the Executive Order does not lapse. 
The applicant may apply for an extension by submitting an extension 
application to the Executive Officer asserting that the strategy has not 
changed and is still effective, following to the requirements specified in 
subsection (h) above. 

    Modifications to a CARB approved emission control strategy. 
    Proposed modifications to the design or operation of a CARB 

approved emission control strategy that have any potential to 
affect the emissions control effectiveness or operational 
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performance must be reviewed and approved by the 
Executive Officer before they are implemented. 

    Failure to obtain Executive Officer approval before modifying the 
design or operation of a CARB approved emission control 
strategy is a violation, and may also be grounds for revocation of 
CARB’s approval, as set forth in subsection 93130.5 (i)(3). 

    The applicant shall describe in detail the design modification 
along with an explanation of how the modification will change the 
operation and performance of the strategy. The applicant shall 
submit additional test data, durability data, engineering 
justification and analysis, or any other information deemed 
necessary by the Executive Officer to address the differences 
between the modified and original designs, and to ensure that the 
strategy’s reductions are maintained. 

   A modification includes, but is not limited to: 
i. Any change of materials used in, or specifications of, the 

control strategy; 
ii. Any change to the components, component design, 

composition, materials, or reagent usage; 
iii. Any change to the sensors, part sizes, or sizing 

methodology; 
iv. Any change to the monitoring and notification system 

control; logic, algorithms, operating parameters; or 
v. Any proposed change to a portion of the approval. 

    The Executive Officer will reissue the approval with updates to 
reflect the modifications if he or she determines that the 
modifications have no material effect on the control strategy, or if 
the modifications are found to affect the control strategy but the 
strategy’s emission reductions still meet the requirements in 
section 93130.5(d) of this Control Measure. 

    Revoking a CARB approved emission control strategy. 
If an applicant modifies the design or operation of a CARB approved 
emission control strategy without review and approval pursuant to 
subsection (2) above, the Executive Officer may revoke its approval of the 
emission control strategy. To resume compliance using the strategy, the 
applicant must re-submit an application and receive a new approval. 

(j) Review of CARB approved emission control strategy. 
    At a minimum, emission control technologies shall be tested annually to 

demonstrate that the expected percentage of emissions reductions 
being achieved. 
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    The applicant shall provide the results of such testing to the 
Executive Officer by December 31, annually. 

    The Executive Officer may modify the testing frequency as he or she 
deems appropriate. 

    The Executive Officer may request that the owner or operator of a 
CARB approved emission control strategy conduct periodic emission 
source testing or other types of monitoring to verify the proper 
operation of alternative control technologies or distributed generation 
equipment, or to verify the emission rate of an auxiliary engine. 

(k) Records Retention 
    Records made pursuant to Section 93130.5 shall be kept for a 

minimum of five years. This information shall be supplied to the 
Executive Officer within 30 days of a request from CARB staff. 

Note: Authority cited: Sections 38560, 38562, 39600, 39601, 39658, 39659, 39666, 43013, and 
41511, Health and Safety Code. Reference: Sections 38510, 38530, 38562, 38566, 38580, 
39600, 39650, 39658, 39659, 39666, 41510 and 41511, Health and Safety Code. 

 

Section 93130.6      Opacity Requirement. 
(a) No person shall discharge or cause the discharge from any ocean-going 

vessel at berth and at anchor, into the atmosphere, any visible emissions of 
any air pollutant, for a period of periods aggregating three minutes in any 1 
hour from any operation on the vessel that is: 

    As dark as the Ringelmann 2, as published by the United States 
Bureau of Mines (May 1967), which is incorporated by reference; or 

    Of such opacity as to obscure an observer’s view to a degree equal to 
or greater than the Ringelmann 2. 

(b) The California time aggregate method and the United States Environmental 
Protection Agency Opacity Test Method 9 (40 CFR Pt. 60, App. A-4, 
December 23, 2017), which is incorporated herein by reference will be used 
to analyze the readings to determine compliance. 

 
Note: Authority cited: Sections 38560, 38562, 39600, 39601, 39658, 39659, 39666, 43013, and 
41511, Health and Safety Code. Reference: Sections 38510, 38530, 38562, 38566, 38580, 
39600, 39650, 39658, 39659, 39666, 41510, 41511, and 41701, Health and Safety Code. 

 
      Vessel Operator Requirements. 

 

Vessel operators that visit a berth or terminal in California shall meet the 
following requirements, except as provided in section 95130.5(d)(7).  Any failure 
to perform any specific items in this section shall constitute a separate violation 
for each day that the failure occurs. 

 
(a) Shore power requirements for at berth emission reductions. 
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Vessel operators with commissioned shore power vessels shall plug in to 
shore power on each and every visit to a compatible shore power berth.  

 
(b) Requirements for vessel auxiliary engines. 

 
Vessel operators shall reduce auxiliary engine emissions to the performance 
standards set forth in section 93130.5(d)(1) of this Control Measure through 
use of a CARB approved emission control strategy while at berth by the date 
specified for each vessel type in this section unless the visit qualifies for an 
exception identified in sections 93130.4, 93130.8, or 93130.10 of this Control 
Measure. A summary of responsibilities is provided in section 93130.17 of 
this Control Measure. 

 
Table 1: Compliance Start Dates by Vessel Type 

January 1, 2021 Container and refrigerated cargo vessels 
January 1, 2021 Passenger vessels 
January 1, 2025 Roll-on roll-off vessels 

January 1, 2027 Tanker vessels that visit the ports of Los Angeles or Long 
Beach 

January 1, 2029 All remaining tanker vessels 
 
(c) Requirements for tanker auxiliary boilers on tanker vessels with steam 

driven product pumps. 
 

Vessel operators shall reduce boiler emissions to the performance standards 
set forth in section 93130.5(d)(2) of this Control Measure through use of a 
CARB approved emission control strategy while at berth by the date specified 
for each vessel type in this section unless the visit qualifies for an exceptions 
identified in sections 93130.4, 93130.8, or 93130.10 of this Control Measure. 
A summary of responsibilities is provided in section 93130.17 of this Control 
Measure. 

 
Table 2: Compliance Start Dates for Tanker Vessels with Steam Driven 

Product Pumps 

January 1, 2027 Tanker vessels with steam driven product pumps that visit 
the ports of Los Angeles or Long Beach 

January 1, 2029 All remaining tanker vessels with steam driven product 
pumps 

 
(d) Visits by vessels with on-board control strategies. 

 
If the CARB approved emission control strategy is operated solely on the 
vessel, vessel operators shall confirm in writing with terminal operator that the 
equipment is operational and will be used, prior to the vessel’s arrival at a 
California berth. 
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(e) Vessel compliance checklists. 
 

Vessel operators shall complete all items in the checklist to ensure 
compliance under the Control Measure: 

 

    At least 7 calendar days before arrival, the vessel operator shall 
communicate in writing with the terminal operator and operator of the 
CARB approved emission control strategy to coordinate the use of a 
CARB approved emission control strategy and do all of the following if 
the vessel operator is using a CARB approved emission control 
strategy: 

    Request use of a CARB approved emission control strategy; and 
   Supply the terminal operator and the operator of the CARB 

approved emission control strategy with information about the 
compatibility of the vessel with the intended CARB approved 
emission control strategy. 

    Ensure the vessel is commissioned as required by the terminal 
operator. 

    Use shore power or another CARB approved emission control strategy 
during the vessel visit. 

    Begin using shore power or another CARB approved emission 
control strategy within 1 hour after “Ready to Work”. 

    Cease using shore power or another CARB approved emission 
control strategy no sooner than 1 hour before “Pilot on Board.” 

    Report the following visit information to CARB electronically within 7 
calendar days of departure, using local time for all dates and times: 

    Vessel name; 
    Vessel IMO number;  

   Vessel type; 
   Vessel operator contact information, including fleet, name, 

address, email address, and telephone number; 
    Port, terminal, and berth visited; 
    Vessel arrival time and vessel departure time; 
   Vessel shift to another berth (must be reported as a separate 

visit), where applicable; 
   Type of CARB approved emission control strategy used, where 

applicable; 
Date and time when vessel declared as “Ready to Work”; 
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     date and time when a CARB approved emission control strategy 
is begins reducing emissions and date and time when a CARB 
approved emission control strategy stops reducing emissions, 
where applicable; 

   Type of fuel used in auxiliary engine(s) and auxiliary boiler(s); 
    Sulfur content of fuel used in auxiliary engine(s) and auxiliary 

boiler(s), where applicable; 
   Amount of fuel used in auxiliary engine(s) and boiler(s), during 

vessel visit, where applicable; 
   Date and time pilot on-board in preparation for departure;   
  Information specified in the approved compliance strategy’s 

Executive Order compliance instructions; 
    Information if a vessel uses an exception, including the type of 

exception, a detailed description, including dates and times, and 
any relevant correspondence (e.g.  emails) documenting the visit 
exception; 

   Information if a vessel uses the remediation fund, including 
detailed description of the allowed circumstance outlined in 
section 93130.15 of this Control Measure, the number of 
days/hours the event took place, and the tier rating of the 
auxiliary engine; and 

   Information if a TIE or VIE is used for the visit including the 
person who authorized the use of the TIE or VIE. 

(f) Send accurate and complete reporting to CARB. 
    Vessel compliance information submitted to CARB shall: 

   Be written in the English language; 
    Attest that the information submitted is true, accurate and 

complete, signed by the Responsible Official under penalty of 
perjury; and 

   Be submitted to CARB in writing to: 
CHIEF, TRANSPORTATION AND TOXICS DIVISION 
CALIFORNIA AIR RESOURCES BOARD 
1001 I STREET 
SACRAMENTO, CA 95814 

    CARB may also allow online submittal to a CARB reporting system or 
e-mail with instructions on the CARB website. 

(g) Records Retention 
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    Records made pursuant to Section 93130.7 shall be kept for a 
minimum of five years. This information shall be supplied to the 
Executive Officer within 30 days of a request from CARB staff. 

 
 

Note: Authority cited: Sections 38560, 38562, 39600, 39601, 39658, 39659, 39666, 43013, and 
41511, Health and Safety Code. Reference: Sections 38510, 38530, 38562, 38566, 38580, 
39600, 39650, 39658, 39659, 39666, 41510 and 41511, Health and Safety Code. 

 
Section 93130.8     Vessel Visit Exceptions. 

 

Vessel operators are exempt from the operational requirements in section 
93130.7 of this Control Measure if any of the following occurs. 

 
(a) Vessel safety and emergency events. 

 
The emission reduction requirements of section 93130.7 and section 93130.9 
of this Control Measure do not apply during a portion of the visit that a 
responsible official reasonably determines that compliance with section 
93130.7 would endanger the safety of the vessel, its crew, its cargo or its 
passengers because of severe weather conditions, a utility event or other 
extraordinary reasons beyond the master’s reasonable control. All safety and 
emergency events are subject to review and audit by the Executive Officer. 
This exception applies if approved and only as long as the event occurs and 
only to the extent necessary to secure the safety of the vessel, its crew, its 
cargo, or its passengers and provided that the master: 

 

    Take all reasonable precautions after the conditions necessitating the 
exception have ended to avoid or minimize repeated claims of 
exception under this subsection; and 

    Include with the reporting requirement of section 93130.7(e)(4) of this 
Control Measure all documentation necessary to establish the 
conditions necessitating the safety exception and the date(s), local 
time, and location. All required documentation must be in the English 
language. 

(b) Bulk and general cargo vessels. 
 

Bulk and general cargo vessels are not subject to the vessel auxiliary engine 
requirements in sections 93130.7(b) of this Control Measure, and are only 
required to report their vessel visit activity under section 93130.7(e)(4) of this 
Control Measure starting January 1, 2021. 

 
(c) Vessel commissioning. 

 
The first vessel commissioning visit made by a vessel to a terminal may be an 
exception as long as the vessel was able to successfully connect to shore 
power during that visit.  Documentation of a successful vessel commissioning 
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must be submitted with the vessel visit reporting requirements of section 
93130.7(e)(4) of this Control Measure. Additional vessel commissioning visits 
may qualify for exception if approved by CARB in writing where the vessel 
operator demonstrates: 

 

    The commissioning process could not be accomplished in a single visit; 
or 

    The terminal requires that the vessel be recommissioned. 
(d) Research. 

 
Vessel visits that participate in testing of an alternative technology may be an 
exception provided that the vessel operator: 

 

    Receives a CARB approved test plan for the alternative technology prior 
to arrival; 

    Participates in testing in accordance with the approved test plan; 
   Keeps a copy of the approved test plan on the vessel at all times; 
    Provides a copy of the approved test plan to CARB staff upon request; 

and 
    Reports all information including the use of the research exception 

pursuant to section 93130.7(e)(4) of this Control Measure. 
(e) Previously unregulated vessels. 

    Until January 1, 2023, previously unregulated vessels are not subject to 
the vessel auxiliary engine requirements in sections 93130.7(b) of this 
Control Measure. 

    Vessel operators are required to report their vessel visit activity under 
section 93130.7(e)(4) of this Control Measure. 

(f) Vessels visiting a low activity terminal. 
    The specific requirements for vessel categories in section 93130.7 and 

section 93130.9 of this Control Measure do not apply to vessel visits to 
low activity terminals as specified in section 93130.10(a) of this Control 
Measure. 

    Vessel operators are required to report their vessel visit activity under 
section 93130.7(e)(4) of this Control Measure starting on January 1, 
2021. 

(g) Vessel incident event (VIE) and terminal incident event (TIE). 
    The requirements of section 93130.7 and 93130.9 of this Control 

Measure do not apply during a visit if the fleet operator uses a VIE or 
terminal operator uses a TIE as specified in section 93130.11 of this 
Control Measure. 
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    Vessel operators are required to report their vessel visit activity under 
section 93130.7(e)(4) of this Control Measure. 

(h) Remediation. 
    The requirements of this Control Measure do not apply during a visit 

that qualifies and uses the remediation fund option in section 93130.15 
of this Control Measure. 

    Vessel operators are required to report their vessel visit activity under 
section 93130.7(e)(4) of this Control Measure. 

 
Note: Authority cited: Sections 38560, 38562, 39600, 39601, 39658, 39659, 39666, 43013, and 
41511, Health and Safety Code. Reference: Sections 38510, 38530, 38562, 38566, 38580, 
39600, 39650, 39658, 39659, 39666, 41510 and 41511, Health and Safety Code. 

 
Section 93130.9      Terminal Operator Requirements. 

 

Terminal operators that receive ocean-going vessels in California shall meet the 
following requirements, except as provided in section 95130.5(d)(7).  Any failure 
to perform any specific items in this section shall constitute a separate violation 
for each day that the failure occurs. 

 
(a) Shore power requirements for at berth emission reductions. 

    Operators of terminals with berths equipped to receive compatible 
shore power vessels must connect these vessels to shore power when 
visited by a commissioned shore power vessel. 

    The terminal operator is responsible for commissioning vessels 
equipped with compatible shore power. 

    If the commissioned shore power vessel is berthed in a way that 
prevents it from connecting to shore power, the terminal may use a TIE 
or must provide an alternative CARB approved emission control 
strategy compatible with the vessel. 

(b) Visits to terminals without shore power. 
 

Terminals without shore power are responsible for arranging a CARB 
approved emission control strategy for each visit by vessels with 
requirements for auxiliary engines or tanker auxiliary boilers in section 
93130.7 (b) or 93130.7 (c) of this Control Measure.  If neither the vessel nor 
the terminal has shore power, then it is the shared responsibility of both 
parties to arrange a CARB approved emission control strategy for this visit. 

 
(c) Visits by vessels with on-board control strategies. 

 
If the CARB approved emission control strategy is operated solely on the 
vessel, terminal operators are required to confirm with vessel operators that 
the equipment is operational and will be used, prior to the vessel’s arrival at a 
California berth. 
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(d) Terminal operator compliance checklist. 
 

Terminal operators shall complete the following items in this checklist to 
ensure compliance under the Control Measure: 

 

    At least 7 calendar days before arrival, the terminal operator shall 
communicate with the vessel operator and operator of the CARB 
approved emission control strategy in writing to coordinate the use of a 
CARB approved emission control strategy. If the vessel operator is 
using a CARB approved emission control strategy, the terminal 
operator shall supply the vessel operator with information about the 
terminal’s compatibility with the intended CARB approved emission 
control strategy. 

    For shore power: 
    Ensure shore power vessels are commissioned for shore power 

at the terminal they are visiting or notify vessel operator if 
commissioning is required. 

    Position vessel appropriately to enable use of shore power or the 
CARB approved emission control strategy. 

   Record power meter reading before starting shore power; 
  Plug in vessel within 1 hour of vessel “Ready to Work”; 
    Disconnect shore power no more than 1 hour before “Pilot on 

Board”; and 
    Record power meter reading after disconnecting from shore 

power. 
    Report the following vessel visit information within 7 calendar days of 

the vessel’s departure, using local time for all dates and times: 
    Vessel name; 
    Vessel IMO number; 
   Port, terminal and berth visited; 
   Terminal operator contact information, including name, address, 

email address, and telephone number; 
    Arrival date and time; 
    Departure date and time; 
   CARB approved emission control strategy used; 
   If CARB approved emission control strategy was provided by the 

terminal, or terminal and vessel shared arrangement 
responsibility, start and end date and time of emission control; 
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      For shore power visits, the terminal must report the power meter 
readings at the time of shore power connection and after 
disconnection; 

     Information specified in the approved compliance strategy’s 
compliance instructions; 

    Information relating to any exception claimed by the terminal 
during the visit, including a detailed description of the exception 
and documentation detailing the exception, and any relevant 
correspondence (e.g. emails) documenting the visit exception; 

    Information if a terminal uses the remediation fund, including 
detailed description of the allowed circumstance outlined in 
section 93130.15 of this Control Measure, the number of 
days/hours the event took place, and the tier rating of the 
vessel’s engine; and 

   Information if a TIE or VIE is used for the visit including the 
person who authorized and if a TIE or VIE was used. 

(e) Send accurate and complete reporting to CARB. 
    Terminal compliance information submitted to CARB shall: 

   Be written in the English language; 
    Attest that the information is true, accurate and complete, signed 

by the Responsible Official under penalty of perjury, and 
   Be submitted to CARB in writing to: 

CHIEF, TRANSPORTATION AND TOXICS DIVISION 
CALIFORNIA AIR RESOURCES BOARD 
1001 I STREET 
SACRAMENTO, CA 95814 

    CARB may also allow online submittal to a CARB reporting system or 
e-mail with instructions on the CARB website. 

(f) Construction or repair. 
The terminal operator is responsible for providing an alternative CARB 
approved emission control strategy for vessels to reduce emissions if the 
CARB approved emission control strategy for the berth is unavailable due 
to construction or repair. Terminals also have the option of using a TIE or 
remediation fund for construction or repair. 

(g) Records Retention 
    Records made pursuant to Section 93130.9 shall be kept for a 

minimum of five years. This information shall be supplied to the 
Executive Officer within 30 days of a request from CARB staff. 



31  4848-2596-4982.v3 

Note: Authority cited: Sections 38560, 38562, 39600, 39601, 39658, 39659, 39666, 43013, and 
41511, Health and Safety Code. Reference: Sections 38510, 38530, 38562, 38566, 38580, 
39600, 39650, 39658, 39659, 39666, 41510 and 41511, Health and Safety Code. 

 
 

   Terminal Exceptions. 
 

The terminal-related requirements of this Control Measure in section 93130.9 are 
subject to certain exceptions, set forth in this section. 

 
(a) Vessel visits to a low activity terminal. 

    The at berth emission reduction requirements of section 93130.7 and 
section 93130.9 of this Control Measure do not apply during a visit if 
the vessel visits a low activity terminal. 

    For each vessel type listed in section 93130.7(b), a terminal that 
receives fewer than 20 visits in both 2019 and 2020 is initially 
considered a low activity terminal for that vessel type. 

    A low activity terminal that receives 20 or more visits per year for two 
consecutive calendar years from a vessel type no longer qualifies for 
the low activity terminal exception for that vessel type and is required to 
reduce emissions starting January 1 of the following year. 

    Terminal operators shall report vessel visit information under section 
93130.9 (d)(3) of this Control Measure. 

(b) Bulk and general cargo vessels. 
 

Terminals that receive bulk and general cargo vessels are not required to 
arrange for CARB approved emission control strategies for their visits. 
Terminals are only required to report the vessel visit information for bulk and 
general cargo vessels under section 93130.9 (d)(3) of this Control Measure 
starting January 1, 2021. 

 
(c) Terminal safety and emergency events. 

 
The at berth emission reduction requirements of section 93130.7 and section 
93130.9 of this Control Measure do not apply during a visit if a responsible 
official reasonably determines that compliance with this section would 
endanger the safety of the terminal, or its staff because of severe weather 
conditions, a utility event, or other extraordinary reasons beyond the 
terminal’s reasonable control. All safety and emergency events are subject to 
review and audit by the Executive Officer. This exception applies if approved 
and only as long as the event occurs provided that the terminal operator: 

 

    Take all reasonable precautions after the conditions necessitating the 
exception have ended to avoid or minimize repeated claims of 
exception under this subsection; and 
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    Include with the reporting requirements of section 93130.9(d)(3) of this 
Control Measure all documentation necessary to establish the 
conditions necessitating the terminal safety exception and the date(s), 
local time, and location. All required documentation must be in English. 

(d) Research. 
 

Vessel visits that participate in testing of an alternative technology may be 
excluded from the at berth emission reduction requirements in section 
93130.7 and section 93130.9 of this Control Measure. Research visits are 
subject to reporting requirements 93130.9(d)(3) of this Control Measure. To 
qualify for a research exception, the following conditions must apply: 

 

    A research visit to a terminal must have a CARB approved research 
exception prior to arrival; 

    A terminal must confirm and record a visit’s research exception status 
with CARB prior to arrival; and 

    Any testing must be conducted in accordance with the approved test 
plan. 

(e) Terminal incident event (TIE) and vessel incident event (VIE). 
 

The at berth emission reduction requirements of section 93130.7 and section 
93130.9 of this Control Measure do not apply during a visit if the vessel fleet 
uses a VIE or the terminal operator uses a TIE specified in section 93130.11 
of this Control Measure. Terminal operators shall report vessel visit 
information under section 93130.9 (d)(3) of this Control Measure. 

 
(f) Remediation. 

 
The at berth emission reduction requirements of section 93130.7 and section 
93130.9 of this Control Measure do not apply during the portion of a visit that 
qualifies and uses the remediation fund option in section 93130.15 of this 
Control Measure. Terminal operators shall report vessel visit information 
under section 93130.9(d)(3) of this Control Measure. 

 
Note: Authority cited: Sections 38560, 38562, 39600, 39601, 39658, 39659, 39666, 43013, and 
41511, Health and Safety Code. Reference: Sections 38510, 38530, 38562, 38566, 38580, 
39600, 39650, 39658, 39659, 39666, 41510 and 41511, Health and Safety Code. 

 
 

 

Section 93130.11.  Vessel Incident Events (VIE) and Terminal Incident 
Events (TIE). 

A VIE or a TIE accommodates a limited number of situations where a vessel 
does not reduce emissions during a visit. 

 
(a) Granting VIEs and TIEs. 
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    The fleet that is designated in a vessel’s visit report will be granted  
VIEs based on a percentage of fleet vessel visits to a California port 
between January 1 and December 31 in the previous year.  The 
terminal operator that is designated in a vessel’s visit report will be 
granted TIEs based on a percentage of vessel visits to the terminal 
between January 1 and December 31 in the previous year.  In 2021, 
VIEs and TIEs will be granted by CARB staff by January 1, 2021. Each 
year after, VIEs and TIEs will be granted by CARB staff on February 1 
of that year. 

    These percentages are listed in the table in section 93130.11(b) of this 
Control Measure. The number of VIEs and TIEs granted is rounded to 
the nearest whole number.  Since visit information is not available 
initially, in 2021, VIEs and TIEs will be determined by the fleet 2019 
recordkeeping requirements in California Code of Regulations, title 17, 
section 93118.3(g)(1)(B) and wharfinger data in section 
93118.3(g)(3)(A) of the previous at berth regulation. 

    The fleet operator will be able to assign each received VIE to a visit 
made by a vessel in the fleet. The terminal operator will be able to 
assign each received TIE to a visit made by a vessel to the terminal. 

(b) Table of VIEs and TIEs rates. 
 

  Table 3: VIEs and TIEs Rates by Vessel Type per Year   
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(c) Expiring VIEs and TIEs. 
 

VIEs and TIEs expire on January 31 of the year after they are granted. VIEs 
can only be used at the port for which they are granted and by the fleet they 
are granted to and TIEs can only be used at the terminal for which they are 
granted. 

 
(d) Retiring VIEs and TIEs. 

 
VIEs and TIEs are limited in number and can be used for infrequent situations 
listed in section 93130.17 of this Control Measure. Fleet operators and 
terminal operators must report the use of a VIE or TIE with the vessel visit 
report in sections 93130.7(e) and 93130.9(d) of this Control Measure. VIEs 
and TIEs cannot be traded with other fleets, terminals, or any other entity. 

 
Note: Authority cited: Sections 38560, 38562, 39600, 39601, 39658, 39659, 39666, 43013, and 
41511, Health and Safety Code. Reference: Sections 38510, 38530, 38562, 38566, 38580, 
39600, 39650, 39658, 39659, 39666, 41510 and 41511, Health and Safety Code. 

 
 
Section 93130.12.  CARB Approved Emission Control Strategy Operator 
Requirements. 

CARB approved emission control strategy operators shall fulfill the following 
responsibilities: 

 
(a) Maintain subcontractor services and agreements. 

    Maintain a list of all subcontracted service providers and the services 
performed by each, maintaining copies of all agreements with service 
providers. 

    Provide copies to CARB upon request of any agreement with service 
providers. 

(b) CARB approved emission control strategy checklist. 
 

CARB approved emission control strategy operators shall complete all of the 
following items in this checklist for each vessel visit to ensure compliance 
under the Control Measure. Any failure to perform any specific items in this 
section shall constitute a separate violation for each day that the failure 
occurs. 

 

    Notification. At least 7 calendar days before a vessel’s arrival, the 
operator of the CARB approved emission control strategy must 
coordinate in writing with the vessel operator and terminal operator for 
the use of the strategy and supply the vessel operator with information 
about the compatibility with the vessel and terminal of the CARB 
approved emission control strategy. 
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    Operational. During the visit, the operator of the CARB approved 
emission control strategy shall: 

    Begin use of control strategy within 1 hour of vessel “Ready to 
Work”; 

    Record inlet and outlet levels of emissions during the visit; and 
   Continue using control strategy until at least 1 hour before “Pilot 

on Board”. 
   Ensure vessels are operating on CARB compliant distillate 

marine fuel. 
    Reporting. The operator of the CARB approved emission control 

strategy shall report the following information regarding the vessel visit 
within 7 calendar days of vessel departure, using local time for all dates 
and times: 

    Vessel name; 
    Vessel IMO number; 
   Vessel type; 
   Port, terminal and berth visited; 
    Vessel operator contact information, including name, address, 

email address, and telephone number; 
    Terminal operator contact information, including name, address, 

email address, and telephone number; 
   Arrival date and time of the vessel; 
   Departure date and time of the vessel; 

      Dates and times when a CARB approved emission control 
strategy starts controlling emissions and finishes controlling 
emissions; and 

     Vessel emissions while control strategy operated for the following 
categories: 
i. NOx emissions in g/kW hr; 
ii. PM2.5 emissions in g/kW hr; and 
iii. ROG emissions in g/kW hr. 

    Malfunction Reporting. 
The operator of the CARB approved emission control strategy shall report 
within 24 hours to CARB by electronic means, the following information 
regarding any malfunction that is expected to create emissions in excess 
of any applicable emissions limitation for a period greater than 1 hour.  If 
electronic notification is not immediately possible, telephone notification or 
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notification at the beginning of the next working day is acceptable. The 
notification must include the following information: 

    Identification of the equipment causing the emissions in excess of 
any applicable emissions limitation; 

    Magnitude, nature, and cause of the excess emissions; 
   To the extent known, time and duration of the excess emissions; 
   Description of the corrective actions taken or expected to be 

taken to remedy the malfunction and to limit the excess 
emissions; 

    Information sufficient to demonstrate, to CARB’s Executive 
Officer’s reasonable satisfaction, that the malfunction was not 
caused in any way by poor maintenance, negligent operation, or 
any other reasonably preventable upset condition or equipment 
breakdown; and 

    Readings from any continuous emission monitor used in the 
emission control strategy and readings from any ambient 
monitors nearby. 

    Corrective Action Report. 
Within 7 calendar days after a malfunction has been corrected, the 
operator of the CARB approved emission control strategy shall submit a 
written report to CARB that includes: 

    A statement that the malfunction has been corrected, the date of 
correction, and proof of compliance with all applicable CARB 
approval requirements; 

    The specific cause of the malfunction; 
   A description of any preventive measures taken and/or to be 

taken; and 
   A statement affirming under penalty of perjury that the 

malfunction was not caused entirely or in part by poor 
maintenance, careless operation, poor design, or any other 
preventable condition or preventable equipment breakdown. 

    Records Retention 
    Records made pursuant to Section 93130.12 shall be kept for a 

minimum of five years. This information shall be supplied to the 
Executive Officer within 30 days of a request from CARB staff. 

    All information submitted to CARB shall: 
   Be written in the English language; 
    Attest that it is true, accurate, and complete, signed by the 

Responsible Official under penalty of perjury; and 
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   Be submitted to CARB in writing to: 
CHIEF, TRANSPORTATION AND TOXICS DIVISION 
CALIFORNIA AIR RESOURCES BOARD 
1001 I STREET 
SACRAMENTO, CA 95814 

   CARB may also allow online submittal to a CARB reporting 
system or e-mail with instructions on the CARB website. 

Note: Authority cited: Sections 38560, 38562, 39600, 39601, 39658, 39659, 39666, 43013, and 
41511, Health and Safety Code. Reference: Sections 38510, 38530, 38562, 38566, 38580, 
39600, 39650, 39658, 39659, 39666, 41510 and 41511, Health and Safety Code. 

 
Section 93130.13.   Port Requirements. 
(a) Port infrastructure. 

 
Ports with terminals not excluded under the thresholds set forth in section 
93130.10(a) Terminal Exceptions of this Control Measure, shall provide 
equipment or necessary infrastructure that is outside of terminal operators’ 
contractual ability to provide and which will enable a terminal to comply with 
this Control Measure including but not limited to necessary underground 
infrastructure, conduit, cabling, ducting, and shore power vaults. 

 
(b) Cessation of obligation. 

 
If a terminal operator and/or vessel operator elects to purchase and use 
CARB approved emissions control equipment that does not need port 
assistance or infrastructure to operate in compliance with this Control 
Measure, then the port has no additional responsibility for that equipment. 

 
(c) Wharfinger data. 

 
All operators of a public or private California port or independent marine 
terminal shall provide wharfinger data to the Executive Office of CARB 
annually by January 31st of the following calendar year, regardless of visit 
activity. At a minimum, the wharfinger information shall include for each visit 
to the port: 

 

    Name of the vessel; 
   Vessel type; 
    Name, address, email and telephone number for Company operating 

the vessel; 
    IMO number for each vessel; 

Berth used by the vessel; and 
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    Date(s) and time the vessel was initially tied to the berth and 
subsequently released from the berth. 

(d) Send accurate and complete reporting to CARB. 
 

Port reports and wharfinger information submitted to CARB shall: 
 

    Be written in the English language; 
    Attest that it is true, accurate, and complete, signed by the Responsible 

Official under penalty of perjury; and 
    Be submitted to CARB in writing to: 

CHIEF, TRANSPORTATION AND TOXICS DIVISION 
CALIFORNIA AIR RESOURCES BOARD 
1001 I STREET 
SACRAMENTO, CA 95814 

    If available, CARB may also allow electronic or e-mail submittal with 
instructions on the CARB website. 

Note: Authority cited: Sections 38560, 38562, 39600, 39601, 39658, 39659, 39666, 43013, and 
41511, Health and Safety Code. Reference: Sections 38510, 38530, 38562, 38566, 38580, 
39600, 39650, 39658, 39659, 39666, 41510 and 41511, Health and Safety Code. 

 
   Terminal and Port Plans and Interim Evaluation. 

(a) Terminal plans. 
(1) Terminal plan requirements. 

Beginning in 2021, terminal operators shall submit a terminal plan that 
discusses how the terminal will comply with the requirements for ocean- 
going vessels visiting each berth, or the requirements for achieving 
reductions from alternative sources as provided in 93130.5(d)(7). For 
vessel categories with compliance dates after 2021, the terminal 
operator shall submit plans with the most likely control strategy. As an 
alternative, Ports may submit plans for their terminal operators. 

(2) Terminal plan submission dates. 
Terminal operators shall submit terminal plans to CARB by the following 
dates: 

(A)  Container, refrigerated cargo, passenger terminals: July 1, 2021; 
(B)  Ro-ro terminals: December 1, 2021; 
(C)  LA/LBAll tanker terminals, complying with 93130.5(d)(7): 

December 1, 2021; 
(D)  All other tanker terminals, complying with 93130.5(d)(1)-(2): 

December 1, 2021July 1, 2024; and 
(E)  Low-use terminals that exceeds the terminal threshold shall 
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submit a terminal plan by July 1 the following year.   
(F)  Ro-ro and tanker terminals shall revise and resubmit terminal 

plans on the following schedule, which must reflect any 
changes to the terminal since the initial plan. 
i. Ro-ro terminals:  February 1, 2024; 
ii. LA/LB tanker terminals: February 1, 2026; and 
iii. All other tanker terminals: February 1, 2028 

 
(3) Terminal plan information. 

 
Except for terminals complying with section 93130.5(d)(7), Tthe terminal 
plan shall include discussion of necessary infrastructure modifications 
needed to reduce emissions from ocean-going vessels at a terminal.  
For each strategy implemented at a terminal, the terminal planand shall 
include: 

(A) Identification and description of all necessary equipment, 
including whether it will be located on the vessel, wharf, 
shore, or elsewhere; 

(B) Number of vessels expected to visit the terminal using the 
strategy; 

(C)  List of each berth with geographic boundary coordinates; 
(D)  Identity of berth(s) where equipment will be used; 
(E)  Terminal/port specific berthing restrictions; 
(F)  Schedule for implementing equipment; and 
(G)  Division of responsibilities between the terminal operator and the 

port, including contractual limitations applicable to the terminal, 
relevant to enacting the infrastructure required by each terminal’s 
plan; and 

(H) A terminal claiming that a physical and/or operational constraint 
will delay its ability to implement its preferred CARB-approved 
control strategy to achieve emission reductions from vessels at 
berth according to the requirements of section 93130 et seq, must 
also include with its terminal plan a technical feasibility study 
evaluating if there are any other emission control options that 
could be implemented more quickly at the terminal. 
 

(4) Alternative Terminal Plan Information 
(A) For at-berth emission reductions, the information in section 

93130.14(a)(3); 
(B) Identification and description of all vessel and/or onshore sources 

from which alternative reductions will be achieved; 
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(C) Schedule for completing work necessary to achieve alternative 
reductions; and 

(D) Reported NOx, ROG and PM2.5 emissions data from 2016 (or 
other approved baseline year) for all vessel and/or onshore 
sources from which alternative reductions will be achieved. 

 
(4)(5) All terminal plans shall be signed by the applicable terminal’s 

Responsible Official under penalty of perjury and are subject to 
verification by enforcement staff.  

(b) Port plans. 
(1) Port plan requirements. 

Ports operators shall submit a plan showing proof that the necessary 
terminal infrastructure modifications, or the requirements for achieving 
reductions from alternative sources as provided in 93130.5(d)(7), are 
being developed or have been completed and/or report any modifications 
still required in order for all of the Port’s terminals with control 
requirements to reduce emissions of vessels at berth or achieve 
alternative emissions reductions as provided in 93130.5(d)(7). Ports 
should use terminal plans as basis for developing port plans, and may 
submit terminal plans on behalf of one or more of the port’s terminal 
operators. 

(2) Port plan submission dates 
Port operators shall submit port plans to CARB by the following dates: 

(A) Container, refrigerated cargo, passenger terminals: July 1, 2021; 
(B) Ro-ro terminals: December 1, 2021; 
(C) LA/LB All tanker terminals, complying with 93130.5(d)(7): 

December 1, 2021; 
(D) AllNon-LA/LB tanker terminals, complying with 93130.5(d)(1)-(2): 

December 1, 2021July 1, 2024; 
(E) Updated plan by July 1 the following year after any new terminal at 

the port exceeds the annual visit threshold. 
(3) Port plan information. 

Except for ports with terminals complying with 93130.5(d)(7), Tthe port 
operator shall include in its port plan a discussion of necessary 
infrastructure modifications needed to reduce emissions from ocean-going 
vessels at a terminal, and shall. For each strategy implemented at a berth, 
the plan must include all of the following: 

(A) Identification and description of which strategy each applicable 
terminal will use for compliance; 

(B) Identify any equipment purchases and/or construction that are in 
progress or must still be completed to reduce emissions; 
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(C) Provide schedule for installing equipment and/or any necessary 
construction projects; 

(D) Identify terminals where equipment will be used; 
(E) Listing of each terminal with geographic boundary coordinates; 

(F) Specify any port specific berthing restrictions; and 

(G) List the division of responsibilities between the terminal and the 
ports for enacting the infrastructure required by each terminal’s 
plan. 

(4) Alternative Port Plan Information 
For ports with terminals complying with section 93130.5(d)(7), the port 
plan shall include: 
(A) For at-berth emission reductions, the information in section 

93130.14(b)(3); 
(B) Identification and description of all vessel and/or onshore sources 

from which alternative reductions will be achieved;  
(C) Schedule for completing work necessary to achieve alternative 

reductions; and 
(D) Reported NOx, ROG and PM2.5 emissions data from 2016 (or 

other approved baseline year) for all vessel and/or onshore 
sources from which alternative reductions will be achieved. 

 
(5)    All port plans shall be signed by the applicable port’s Responsible 

Official under penalty of perjury and are subject to verification by 
enforcement staff. If port plan schedules are not met, they are subject 
to enforcement actions. 

(c) Approval of terminal or port plan plans. 
 

Within 90 calendar days following submittal of a terminal plan under section 
93130.14(a) or a port plan under section 93130.14(b), CARB shall notify the 
applicable terminal operator or port of any deficiencies in the contents of the 
plan (as set forth in sections 93130.14(a) and (b) respectively), and/or in the 
plan’s demonstration that the terminal or port is making good faith efforts to 
facilitate use of a CARB-approved control strategy at each berth. If CARB 
does not notify the applicable terminal operator or port of any such 
deficiencies, the plan shall be deemed acceptable on the 90th day following 
submittal. 

 
(d) Interim evaluation for tanker and ro-ro technology. 

 
CARB staff will facilitate the completion of a feasibility study to assess the progress 
made in adopting control technologies for use with tanker and ro-ro vessels, as well 
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as the status of landside infrastructure improvements that may be needed to 
support emission reductions at ro-ro and tanker terminals. By July 1, 2023, staff 
will publish analysis and findingsresults of the feasibility study in a report and make 
it available for public review at least 30 calendar days prior to presenting the report 
to the Board at a public meeting. The feasibility study will be conducted by a 
reputable third party with marine engineering expertise and will include the 
following elements: 
 
 

(1) Engagement with key stakeholders (e.g. vessel and terminal operators, 
emission control vendors, marine engine and marine boiler experts, etc.) 
along with regulatory agencies (CARB, USCG, CSLC, BCDC, IMO, etc.), 
to assess and document the applicability, safety, reliability, cost-
effectiveness and operability of potential candidate vessel- and land-
based capture and/or control strategies.  
 

(2) Identification of unique characteristics of affected terminals and Ro-Ro 
and tanker ship classes that may affect the applicability, safety, 
reliability, cost-effectiveness and/or operability of each candidate vessel- 
and land-based capture and/or control strategy. 
 

(3) A final determination regarding the applicability, safety, reliability, cost-
effectiveness and/or operability of each candidate vessel- and land-
based capture and/or control strategy, and identification of the criteria 
employed to make that determination. 

(A) For each technology determined to be feasible, a full hazard and 
operability study (HAZOP) shall be conducted on the identified 
technology, and the feasibility study shall propose a set of design 
standards that will comply with MOTEMS and other existing 
regulations, and that can support the full development of the 
technology. 

(B) If no technology is determined to be feasible, identify the specific 
requirements and/or changes (if any) which will need to be met 
before the technology can be considered feasible. 
 

(e) Results of the interim evaluation for tanker and Ro-Ro technology. 
 
(1) If a technology or set of technologies is determined to be feasible, CARB 

staff in consultation with the third party marine engineering firm will 
assess the compliance deadlines in this Section to determine if 
adjustments need to be made. CARB staff shall initiate formal 
rulemaking to adjust the deadlines in this Section if it is determined that 
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the technology cannot be implemented under the current schedule.   If 
staff finds that the compliance deadlines for ro-ro or tanker vessels need 
to be extended, the report will include recommendations to initiate staff’s 
development of potential formal regulatory amendments. 

(2) If no technology is determined to be feasible, CARB staff will initiate 
formal rulemaking to exempt or exclude Ro-Ro and/or tanker vessels 
from this Section of the regulation. 

Note: Authority cited: Sections 38560, 38562, 39600, 39601, 39658, 39659, 39666, 43013, and 
41511, Health and Safety Code. Reference: Sections 38510, 38530, 38562, 38566, 38580, 
39600, 39650, 39658, 39659, 39666, 41510 and 41511, Health and Safety Code. 

 

Section 93130.15   Remediation Fund Use 
 

This section sets forth an additional compliance option which may be used 
under limited circumstances where vessels and/or terminal operators have 
made certain enforceable commitments to controlling emissions at berth. 
Even if the emissions are not controlled for all or part of a vessel visit, 
under certain circumstances, a vessel may qualify to remediate emissions, 
as set forth in this section. 

 
(a) For a vessel or terminal operator to utilize the remediation fund, a 

remediation fund administrator must be established with a 
Memorandum of Understanding executed with CARB under section 
93130.16 of this Control Measure to manage the funds generated at 
that port or independent marine terminal. 

(b) Vessel operators, terminal operators, and ports may request to use the 
remediation fund option in the following circumstances, if the request is 
supported by compelling documentation that demonstrates the eligibility 
of the request, consistent with the criteria in this section, as determined 
by CARB. 
(1) Terminal equipment repairs – a terminal has invested in shoreside 

control equipment, and maintains that equipment according to 
manufacturer recommendations, but that equipment has failed and 
is being repaired, or new or replacement equipment has been 
ordered in a timely manner, but has not been received. 

(2) Vessel equipment repairs -- a vessel operator has invested in 
shore power or other on-board control equipment, and maintains 
that equipment according to manufacturer recommendations, but 
that equipment has failed and is being repaired, or new or 
replacement equipment has been ordered in a timely manner, but 
has not been received. 

(3) Delays with operation of existing control strategy – a vessel visits 
a berth and all parties have taken the required actions to use a      
CARB-approved control strategy, but the visit fails to achieve the 
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full emission reductions required under section 93130.5 of this 
Control Measure due to a delay or interruption in controlling 
emissions. If CARB-approved emission control strategy operator 
is under contract to reduce emissions from that vessel visit and a 
malfunction causes or contributes to a delay or interruption in 
emissions control, that operator must have notified CARB of the 
malfunction according to the provisions of section 93130.12(b)(4) 
of this Control Measure for that visit to be eligible to use the 
remediation fund for the uncontrolled hours of the visit. 

(4) Terminal construction project – a terminal has invested in shoreside     
control equipment, and maintains that equipment according to the 
manufacturer recommendations, but takes that equipment out of service      
to allow a planned terminal upgrade or construction project that cannot    
safely be performed with the terminal side control equipment operating. 

(5) A terminal plan deemed acceptable under section 93130.14(c) of this   
Control Measure identifies a physical and/or operational constraint that             
is delaying the implementation of a CARB-approved emission control    
strategy at the terminal. 

(c) For excess vessel emissions that are otherwise required to be 
reduced under section 93130.5 of this Control Measure, the vessel 
operator, terminal operator, or port may elect to request use of the 
remediation fund option for each hour of uncontrolled emissions 
during a vessel visit if all of the criteria in this section 93130.15 of this 
Control Measure are met. Such request shall be submitted to CARB 
electronically within 7 calendar days of the vessel’s departure, 
according to the requirements of section 93130.7(e) for vessel 
operators, section 93130.9(d) for terminal operators, and section 
93130.13 for ports. 

(d) For each request to use the remediation fund option, CARB shall 
evaluate the request to determine if the requirements of this section 
have been met and the request is eligible.  If the party requesting use 
of the remediation fund option fails to adequately support its eligibility 
for that option based on the criteria in subsection (c), above, to 
CARB’s satisfaction, then CARB may deny that request. Within 30 
calendar days of receipt of each request, CARB shall notify the 
requestor whether the visit or visits are eligible to use the remediation 
fund option. Ineligible requests to use the remediation fund for a 
vessel visit shall result in that visit being considered non-compliant 
with this regulation. 

(e) Within 30 calendar days of CARB’s determination of eligibility, the 
requestor shall transfer a sum equal to the number of hours of excess 
emissions times the applicable hourly payment to the CARB-approved 
fund administrator, according to the specific payment provisions 
established by that administrator in its Memorandum of Understanding 
with CARB. Each partial hour of excess emissions shall be counted 
as full hour for the purpose of calculating the payment. These 
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payments are intended to cover the administrator’s cost to achieve 
emission reductions through incentive activities in the communities 
exposed to the excess emissions, including   10 percent for 
administration expenses. 

(f) Remediation fund hourly amount. 
 

Table 4: Remediation Fund Hourly Amount 

 
Vessel Type 

Hourly Remediation Payment 
Beginning in 2021* 

Normal Rate Tier III Rate 
Container, Reefer, Ro-ro $1,900 $1,100 

Tanker with electric pumps $1,600 $1,000 
Tanker with steam driven pumps $3,400 $2,700 

Passenger vessels with capacity under 
1,500 combined passengers and crew 

$5,300 $3,200 

Passenger vessels with capacity of 1,500 
or more combined passengers and crew 

$12,000 $7,100 

* Remediation payments used by vessel operators shall be reduced by 20 
percent for IMO Tier III tanker vessels with steam driven pumps, and 40 
percent for all other IMO Tier III vessels. 

 
(g) Prior to the beginning of each odd numbered calendar year, the 

hourly remediation payment amounts set forth in this section shall 
be adjusted by considering the current Consumer Price Index 
values published by the Bureau of Labor Statistics relative to 2019, 
to determine the hourly remediation payment amounts for that 
calendar year and the subsequent year. CARB shall post any 
updates to the hourly remediation payment on its website. 

(h) For requests to use the remediation fund option for multiple vessel visits       
over an extended time period, the requestor may seek a prospective       
eligibility determination from CARB before the relevant visit occurs. Upon 
CARB’s determination of eligibility, the requestor shall report data on each    
vessel visit within the required 7 days, and shall make payments at least   
monthly to the remediation fund administrator until the equipment is    
operational again and payments have been made for all uncontrolled vessel 
visits. 

Note: Authority cited: Sections 38560, 38562, 39600, 39601, 39658, 39659, 39666, 43013, and 
41511, Health and Safety Code. Reference: Sections 38510, 38530, 38562, 38566, 38580, 
39600, 39650, 39658, 39659, 39666, 41510 and 41511, Health and Safety Code. 

 
   Remediation Fund Administration. 

 

This section sets forth the criteria for CARB approval of an entity to administer a 
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remediation fund for individual ports and independent marine terminals, and the 
requirements for approved administrators to manage those funds. The intent of    
the remediation fund is to mitigate the community impact of the excess emissions  
from vessel visits that did not reduce emissions at berth to the required levels, as   
set forth under section 93130.15. It is CARB’s intention that the monies from the 
remediation fund achieve emission reductions not otherwise required by law or 
regulation by funding incentive activities that comply with adopted CARB     
guidelines on existing incentive programs. 

 
(a) CARB staff shall notify, in writing, the local air quality management 

districts and air pollution control districts with jurisdiction in the 
communities adjacent to covered ports and independent marine 
terminals of the opportunity to apply to administer the remediation 
funds. 

(b) Each district may elect to submit a written application, within 120 
calendar days of notification, to the Executive Officer to administer 
remediation funds for that district’s geographic area. 

(c) Applications shall include the following information: 
    Description of the applicant’s experience implementing incentive 

programs for heavy-duty diesel vehicles and off-road equipment, 
with a focus on the Carl Moyer Program, Proposition 1B Program, 
or Community Air Protection Incentives, or similar programs for 
mobile and/or stationary sources of air pollution. 

    Technical knowledge of engines, vehicles, equipment, and/or 
stationary air pollution sources that would be eligible for 
incentives. 

    Remediation activity types and applicable CARB incentive program 
guidelines the fund administrator will use to recruit, evaluate, select, 
fund and track incentive activities. 

    Demonstration of the applicant’s capacity to administer the fund, 
including: personnel resources; operating budgets; accounting 
and legal support; activity tracking, emission reduction 
quantification, reporting mechanisms, and outreach experience. 

    The ability to establish a separate account, and track deposits and 
payments, solely for the remediation fund. 

    The proposed timeline for recruiting and funding incentive 
activities, and for those activities becoming operational to reduce 
emissions, once remediation funds are deposited into the 
applicant’s separate account. For efficiency, these milestones 
may be aligned with existing solicitations, obligation, and 
liquidation deadlines for other incentive programs. 

(d) CARB shall review submitted applications to determine whether the 
applicant is eligible and all required information is included in the 
application. CARB shall verify that: 
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    The applicant is eligible to administer a remediation fund based on the 
criteria in subsection (c) above; 

    The application is complete, the responses demonstrate the 
applicant’s capacity to successfully administer the remediation fund 
to the satisfaction of CARB; and 

    The application includes a resolution from the applicant’s 
governing board authorizing the applicant to participate in the 
remediation fund program. 

(e) If CARB determines that the conditions in subsection (d) above have 
been met, CARB will notify the applicant and execute a Memorandum 
of Understanding with the applicant to enable the applicant to serve as 
the remediation fund administrator for ports and independent marine 
terminals in that air district’s geographic area. 

(f) If the air district with jurisdiction in the region that includes a covered 
port or independent marine terminal does not execute a Memorandum 
of Understanding with CARB to administer the remediation fund, CARB 
may invite non-profit organizations in the region with the demonstrated 
capacity and substantial experience administering incentive programs 
to apply.  Any invited organization that wishes to participate must 
demonstrate no conflict of interest with the intended purpose of the 
remediation fund. CARB may approve a non-profit organization as the 
remediation fund administrator following the procedures and 
requirements of this section. 

(g) CARB will post executed Memoranda of Understanding, and each 
successful applicant’s application, on its public website. 

(h) Each Memorandum of Understanding shall include the following minimum 
elements: 

   Parties, contact information, effective date and term. 
    Environmental justice: The fund administrator agrees to conduct 

its programs in a manner that ensures the fair treatment of all 
people in the State. 

  Emission reductions: The fund administrator agrees to use 
remediation funds for incentive activities that directly benefit 
communities impacted by excess emissions from the port or 
independent marine terminal, and achieve emission reductions 
consistent with CARB’s most recent applicable incentive program 
guidelines for: Carl Moyer Program, Proposition 1B: Goods 
Movement Emission Reduction Program, or Community Air 
Protection Incentives. Fund administrators shall seek  to prioritize 
eligible activities in communities that are also identified by CARB 
under the AB 617 Community Air Protection Program or 
disadvantaged communities as defined by the Secretary for 
Environmental Protection. While at berth remediation funds can 
be administered as part of an existing incentive program, the 
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remediation funds cannot be used in place of any required match 
funding. 

  Incentive activity types and applicable guidelines: The fund 
administrator agrees to recruit, evaluate, select, fund and track 
incentive activities in conformance with the requirements of the 
applicable guidelines for the incentive program or programs 
identified in the application. 

  Schedule: The fund administrator will identify anticipated major 
milestones for implementing emission reduction projects once 
remediation monies have been received by the administrator. 

  Reporting requirements: The fund administrator is responsible for 
submitting to CARB semi-annual reports covering fiscal activity and 
remediation activities funded, including, but not limited to, recipient, 
type, location, and estimated emission reductions achieved. 

  Recordkeeping requirements: The fund administrator agrees to 
retain fund records, e.g., solicitations, applications, invoices, 
contracts, and correspondence, for 3 years after activity 
completion. 

  Oversight: The fund administrator agrees to allow ongoing evaluations, 
reviews, and fiscal audits by CARB, other State agencies, or their 
designees. 

  Records access: The fund administrator agrees to allow CARB or its 
designees access to evaluate or audit fund records. 

  Enforcement: The fund administrator authorizes CARB or its 
designee to inspect incentive activities to ensure compliance with 
CARB requirements. 

  Administration expenses: The fund administrator may retain up to 
10% of the remediation funds collected for its direct and 
reasonable expenses incurred to implement the incentive 
program. 

  Earned interest: The fund administrator agrees to maintain records 
and report on interest earned on remediation funds, and to expend 
earned interest according to the provisions of the MOU. 

  Non-performance provisions: The fund administrator agrees that 
the following is a non-exhaustive list of the circumstances that 
constitute non-performance under this MOU. These 
circumstances include, but are not limited to: 

    Failure to comply with the provisions of this Control Measure 
for remediation fund administrators or the CARB-approved 
guidelines of the applicable incentive programs. 

    Failure to obligate or expend remediation funds within 
established timelines, or to show timely interim progress to 
meet these timelines. 
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    Insufficient performance or widespread deficiencies with 
remediation fund oversight, enforcement, record keeping, 
contracting provisions, inspections, or any other fund 
element as determined by CARB. 

    Misuse of remediation funds. 
    Funding of ineligible incentive activities or other items.  
   Exceeding administration fund allotment. 
   Insufficient, incomplete, or faulty incentive activity documentation. 
    Failure to provide required documentation or reports 

requested from CARB, or other State agencies, in a timely 
manner. 

      Poor performance as determined by a review or fiscal audit. 
  Remedies: The fund administrator agrees to provisions to 
remedy non-performance, including: 

    A corrective action plan. 
    Transfer of collected remediation monies to an alternative fund 

administrator identified by CARB. 
    Constraints on opportunity to administer future remediation funds.  
   Termination of the Memorandum of Understanding. 

  Indemnification: The fund administrator agrees to indemnify and 
hold harmless the State for any liability arising out of the 
performance by the fund administrator. 

  Entitlements: The fund administrator agrees to comply with all laws, 
ordinances, regulations, and standards in administering remediation 
activities, including by obtaining any permits or approvals necessary 
to undertake the activities funded by the remediation fund, and 
complying with all environmental review requirements associated 
with such activities. 

  Severability: The remaining provisions of an agreement 
continue in effect even if a court holds a specific provision 
invalid. 
  Force majeure: CARB and fund administrator are not liable for any 
delay or failure in performance resulting from war, natural 
disasters, and other acts beyond their control. 

  Amendments: The amendments shall only occur by mutual 
agreement in writing and signed by all parties. 

 
Note: Authority cited: Sections 38560, 38562, 39600, 39601, 39658, 39659, 39666, 43013, and 
41511, Health and Safety Code. Reference: Sections 38510, 38530, 38562, 38566, 38580, 
39600, 39650, 39658, 39659, 39666, 41510 and 41511, Health and Safety Code. 

 
Section 93130.17   Summary of Responsibilities. 
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This Control Measure has shared responsibilities between all parties 
involved in reducing emissions from ocean-going vessels. The following 
table outlines a summary of responsibilities and how the terminal or 
vessel operator can apply exceptions, VIEs, TIEs, and remediation fund. 

 
Table 5: Summary of Responsibilities 

Circumstances that may qualify for a VIE/TIE or remediation 

Circumstances Exception VIE/TIE Remediation 
Fund 

Responsible 
Parties 

Safety/emergency, 
research, or 

vessel commissioning 

 
✖ 

   

Visits without reductions  
✖ * Terminal, 

Vessel 
Vessel control 

equipment repair 
 

✖ ✖ Vessel 

Terminal control 
equipment repair 

 
✖ ✖ 

Terminal, 
Port 

Terminal 
upgrades/construction 

 
✖ ✖ 

Terminal, 
Port 

Delays, but reduction 
occur 

 
✖ ✖ 

Terminal, 
Vessel 

 
CAECS failure 

  
✖ 

 
✖ 

Vessel, 
CAECS 
operator 

*In general, all visits may use a VIE or TIE if available, but not all visits qualify for 
remediation. See section 93130.15(b) of this Control Measure 

 
 
 
 
 

Table 5: Summary of Responsibilities (Continued) 
Circumstances that will be evaluated for non-compliance 

Circumstances   
Responsible Parties Berth  Vessel 

Has shore power Does not have shore 
power Vessel 

No shore power, but 
has other CAECS Has shore power Terminal, Port 

No shore power, but 
has other CAECS 

Does not have shore 
power Terminal, Port, Vessel 

Has other CAECS No shore power, but 
doesn’t allow CAECS Vessel 
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Note: Authority cited: Sections 38560, 38562, 39600, 39601, 39658, 39659, 39666, 43013, and 
41511, Health and Safety Code. Reference: Sections 38510, 38530, 38562, 38566, 38580, 
39600, 39650, 39658, 39659, 39666, 41510 and 41511, Health and Safety Code. 

 
 
 

Section 93130.18  Violations. 
(a) Any person subject to this Control Measure who fails to comply with 

any provision, prohibition, limit, standard, criteria, or requirement in 
this Control Measure is subject to the penalties, injunctive relief, and 
other remedies specified in Health and Safety Code sections 38580, 
39764, 42400 et seq., 43016, other applicable sections in the Health 
and Safety Code, and other applicable provisions as provided under 
California law for each violation. Nothing in this Control Measure 
shall be construed to limit or otherwise affect any penalties or other 
remedies available under federal law. 

(b) Any failure to meet any provision, prohibition, limit, standard, duty, 
criteria, or requirement in this Control Measure shall constitute a 
single, separate violation of this Control Measure for each day that a 
vessel operates without using a CARB approved emission control 
strategy. 

(c) Violating the recordkeeping or reporting requirements in this Control 
Measure shall constitute a single, separate violation of this section for 
each day that the applicable recordkeeping or reporting requirement 
has not been met. 

 
 

Note: Authority cited: Sections 38560, 38562, 39600, 39601, 39658, 39659, 39666, 43013, and 
41511, Health and Safety Code. Reference: Sections 38510, 38530, 38562, 38566, 38580, 
39600, 39650, 39658, 39659, 39666, 39674, 41510, 41511, and 43016, Health and Safety Code. 
 
Section 93130.19   Sunset. 

 

The requirements specified in this Control Measure shall cease to apply if the 
United States adopts and enforces requirements that will achieve emissions 
reductions within the Regulated California Waters equivalent to those achieved 
by this Control Measure. Equivalent requirements may be from IMO regulations 
adopted and enforced by the United States, or may be contained in regulations 
adopted or enforced by the United States Environmental Protection Agency. 
This Control Measure shall remain in effect until the Executive Officer issues 
written findings that federal requirements are in place that will achieve equivalent 
emissions reductions within the Regulated California Waters and are being 
enforced within the Regulated California Waters. 

 
Note: Authority cited: Sections 38560, 38562, 39600, 39601, 39658, 39659, 39666, 43013, and 
41511, Health and Safety Code. Reference: Sections 38510, 38530, 38562, 38566, 38580, 
39600, 39650, 39658, 39659, 39666, 41510 and 41511, Health and Safety Code. 
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Section 93130.19   Severability. 
 

If any section, paragraph, subparagraph, sentence, clause, phrase, or portion of 
this Control Measure is held invalid, unconstitutional, or unenforceable by any 
court of competent jurisdiction, such portion shall be deemed as a separate, 
distinct, and independent provision, and such holding shall not affect the validity 
of the remaining portions of the Control Measure. 

 
Note: Authority cited: Sections 38560, 38562, 39600, 39601, 39658, 39659, 39666, 43013, and 
41511, Health and Safety Code. Reference: Sections 38510, 38530, 38562, 38566, 38580, 
39600, 39650, 39658, 39659, 39666, 41510 and 41511, Health and Safety Code. 
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includes an interim evaluation in 2023. So staff have set 

ambitious implementation timelines for realizing the 

health benefits of this regulation as early as possible, 

but we also realize there may be some uncertainty with 

adapting these technologies for new vessel types and also 

with the infrastructure developments that may be required.  

Now you may hear today that technology does not 

exist for ro-ro and tanker vessels or that staff's 

proposed timelines are too aggressive.  

Now, technology manufacturers have assured CARB 

staff that there are engineering solutions for both ro-ro 

and tanker vessels.  And shore power has actually been 

used on tanker vessels here in California. 

And while there are no current capture and 

control projects that are occurring yet for ro-ro and 

tanker vessels in California, staff have been able to 

analyze multiple terminal infrastructure projects really 

to assess the timelines that are required to complete 

existing projects. And we feel the timelines that are 

proposed here are aggressive but feasible. 

However, to address the uncertainty of the 

timelines for these new vessel types, CARB staff propose 

an interim evaluation in 2023 to assess the progress of 

adapting technology for new vessel types and also the 

necessary infrastructure improvement projects that might 
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based on the fact that it would have to meet some 

emissions level. And so it doesn't prescribe that a 

tanker would have to use shore power, or the bonnet 

system, or on-board.  It is flexible in that manner. 

So we would, at this point, as I think Nicole 

mentioned and there's a picture in one of the slides is 

that shore power has been and is in use at a terminal in 

Long Beach at T121. And so it's -- it is demonstrated to 

be effective for tankers. We up here do not want to 

downplay the role of safety for tankers for any vessel 

categories. And so safety is going to be the important 

concern with any emission control technology. And any of 

the technologies will have their own specific components 

that will have to be designed with safety in mind. 

And so currently, we think that the two probably 

most likely technologies are either the capture and 

control systems. And those are effective because there 

doesn't have to be any vessel infrastructure done, right?  

A vessel can show up that doesn't have any shore power 

infrastructure on the vessel and it can be controlled. 

And so that, I think, is one reason why we 

consider the capture and control systems likely for 

tankers. But tankers could use a combination of, say for 

example, cleaner tier 3 engines that are coming up in the 

future with maybe a diesel particulate filter on board. 

J&K COURT REPORTING, LLC  916.476.3171 



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

150 

comments to the docket on this item will remain open until 

December 9th, 2019. After that date, if it's determined 

that additional modifications are appropriate, the record 

will be reopened and a 15-day Notice of Public 

Availability will be issued. And the staff has already 

indicated that they do intend to do that. 

So it will be reopened, and there will be another 

15-day Notice of Availability, and then the public may 

submit more written comments on proposed changes, which 

will be considered and responded to in the Final Statement 

of Reasons for the regulation.  

Written comments that are received after December 

9th, but before the notice -- the 15-day notice is issued 

do not get considered as part of the official record. So 

I think in plain English what that means is this 

regulation is going to come back to the Board with some 

proposals for amendments included. We don't have a date 

second -- set for that yet, but we certainly heard a lot 

of testimony that people would like that to be sooner 

rather than later. And I hope that the staff can do its 

work expeditiously, so that we can -- so that we can hear 

it quickly. 

Now, before we turn to the resolution that's 

before the Board, I want to ask for Board members who have 

additional comments on what they've heard to speak.  And 
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March 20, 2020 

Jared Blumenfeld, Secretary Mary Nichols, Chair 
California Environmental Protection Agency California Air Resources Board 
1001 I Street  1001 I Street 
Sacramento, California  95812  Sacramento, CA 95812 

Subject: Impact of COVID-19 on At-Berth Regulatory Schedule 

Dear Secretary Blumenfeld and Chair Nichols: 

The spread of COVID-19 is disrupting the entire world.  The impact has been particularly difficult to manage in an 
industry based upon the international movement of goods and people.  Necessary precautions to address COVID-19 
have already made compliance with the existing At-Berth Rule difficult and, at times, impossible.  Travel bans and 
self-quarantines have already kept key personnel from reaching vessels and terminals. Many vessel sailings were 
cancelled from China and vessel schedule will take months to restabilize.  Here in the United States, while we are still 
in the early stages of the spread of this disease, industry has already documented to your staff the many instances of 
our inability to conduct routine maintenance, repairs, or vessel commissioning as a result of COVID-19 restrictions.   

In addition to the challenges that this public health crisis poses to industry compliance with the existing shorepower 
regulation, we will also be impacted with respect to promulgation of a new proposed rule.  We appreciate that your 
staff has already delayed the release of the 15-Day package for the At Berth amendments and is considering 
extending deadlines for comments.  Unfortunately, that is not enough.  Based on the recent study from Imperial 
College London, this outbreak will not subside for months with the peak in the United States not reached until June 
2020.  As a result of the extraordinary disruptions to normal business operations associated with this crisis, it will be 
impossible for the regulated community, spread across the world, already dealing with limitations with respect to our 
ability to comply with the current regulation to also participate in the rulemaking process for months.   

With respect to implementation, it is unclear when personnel and vendors will be able to travel again to begin 
making necessary improvements to comply with the requirements of any amended rule.  The proposed rule 
compliance date  was already very aggressive, and our Coalition has consistently and repeatedly raised concerns that 
compliance was infeasible even under the best of circumstances due to the operational and infrastructure changes to 
be implemented.   

As a result of the COVID-19 circumstances described above and in anticipation of other extenuating factors arising 
from this crisis that may come to light in the coming months, we respectfully request that the regulatory schedule be 
paused until January 2021 when this crisis is over and its full impacts have been assessed. 

We look forward to continuing our good working partnerships and positive relationships with the Agency and the Air 
Resources Board during these trying times.    

Sincerely, 
California Association of Port Authorities Cruise Lines International Association  
Pacific Merchant Shipping Association  Western States Petroleum Association 
World Shipping Council  
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March 24, 2020 

Jared Blumenfeld 
Secretary 
California Environmental Protection Agency 
1001 I Street 
Sacramento, California  95812 

Mary D. Nichols 
Chair 
California Air Resources Board 
1001 I Street 
Sacramento, California  95812 

Secretary Blumenfeld and Chair Nichols: 

On behalf of the California Association of Port Authorities (CAPA) and the International Longshore and 
Warehouse Union (ILWU), we are writing to request a pause in the development of the currently pending 
At-Berth regulatory package.  Our industry and workers are currently managing the COVID-19 crisis, which 
has resulted in a shelter-in-place order for the State of California.  As our state manages the current health 
crisis, the health and safety of our communities and of the critical workers, who continue to work to keep 
goods moving through the supply chain, is our top priority.  

CAPA represents the eleven public seaports in California, including three of the largest container ports in 
the nation – Los Angeles, Long Beach and Oakland – as well as eight smaller ports situated along the coast 
from Humboldt to San Diego, and along inland waterways in West Sacramento and Stockton. The ILWU 
was formed by dockworkers in 1934 and represents 40,000 men and women in Oregon, Washington, 
California, Alaska and Hawaii, on the docks and in other industries.  

Given the current crisis, we request that the At-Berth regulatory package process be delayed until January 
of 2021.  This pause would afford ports and port workers time to get through the COVID-19 outbreak and 
navigate its economic impacts prior to enacting a regulatory change that could complicate economic 
recovery.  COVID-19 is changing the tourism and goods movement industry in ways that we do not yet 
fully comprehend; it would be appropriate to consider these changes into the rulemaking process.  For 
example, the Port of San Diego has already experienced a precipitous drop in revenues related to the 
complete halt of the tourism industry with a projected fiscal year end (June 31, 2020) deficit of $30 million.  
Of course, the halt of the tourism industry also means a significant drop in work for port workers.   

CAPA and ILWU desire a strong partnership with CARB to reduce emissions, improve the environment, 
and maintain jobs.  We remain committed to these shared goals and we are merely asking for a pause in 
a pending regulatory process during this unprecedented health crisis. Therefore, we request a pause in 
the At-Berth regulatory process until January of 2021 in order to focus on the current pressing issues and 
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for all parties to better understand the long-terms shifts that will be occurring in the tourism and goods 
movement industries.  Thank you for your consideration. 
 
Sincerely, 
 

 

 

 
 

William E. Adams 
President 

International Longshoreman and Warehouse 
Union 

 
 

Eugene D. Seroka 
Chairman 

California Association of Port Authorities 
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April 15, 2020  
 
The Honorable Gavin Newsom 
Governor, State of California 
State Capitol 
Sacramento, CA 95814 
 
Dear Governor Newsom: 
 
We deeply appreciate your aggressive leadership responding to the coronavirus pandemic. The business 
community is also helping where possible by providing essential services, having employees work remotely, 
and of course providing support for our workers and communities.  Like you, our businesses are keenly 
focused on meeting this crisis and finding a path to recovery. The interconnectedness of our economy and 
its supply chains means the reverberation of shutting down public gatherings and non-essential outings has 
been felt by every Californian. 
 
You have already taken preliminary actions to mitigate some of the burdens on individuals and private 
employers as they deal with the vast economic consequences, including directing tax agencies to delay the 
income tax filing deadlines and suspending the California WARN act for employers who have unexpectedly 
been required to shut down their businesses with little notice. We are grateful for these efforts so far but 



believe there is much more to be done to ease the economic pain being visited on employers and their 
workers throughout the state.  
 
Our organizations recommend the Administration urgently act to pause non-essential state regulatory 
functions that will not impact measures designed to protect imminent harm to human health.  Specifically, 
we urge you to issue an Executive Order temporarily suspending all pending new rulemaking, as well as 
any rules or amendments first taking effect after your stay-at-home order of March 19, 2020, not urgently 
needed to protect public health, for all state agencies and commissions for at least six months.   
 
Since public participation is an integral part of the development of new regulations and proposed rules, 
regulators must protect due process rights of regulated entities and the public. As businesses direct their 
focus to providing essential services and protecting their workforce, they will lose the capacity to 
meaningfully contribute to draft regulations or proposals from state agencies, boards, and commissions. 
Nor is there an accessible platform for stakeholders to participate on a virtual basis that is also equipped to 
accommodate widespread public comments or participation.   
 
We are aware of the following agencies that are still moving forward with proposed rulemaking, which can 
be postponed during this emergency without affecting public health and safety, or the state’s response to 
the COVID-19 crisis. As we become aware of others, we will advise you. 
 

 Draft Supplemental Guidance by the Department of Toxic Substances Control: Screening and 
Evaluating Vapor Intrusion, for which public comment is due April 30. 

 Department of Fish & Wildlife Commission - Petition to List the Southern California/Central 
Coast Evolutionarily Significant Unit (ESU) of Mountain Lions as Threatened under the 
California Endangered Species Act (CESA), submitted by the Center for Biological Diversity 
and the Mountain Lion Foundation – Hearing April 16. 

 California Department of Housing and Community Development (HCD) - Multifamily Housing 
Program (MHP) 2020 Draft Guideline amendments:  Comments deadline May 5. 

 Air Resources Board (ARB) - Vessels at berth regulation: Comments deadline May 1. 
 ARB Transportation Refrigeration Unit regulation: Comments deadline April 27 (extended 30 

days from March 27) 
 ARB Advanced Clean Trucks: Expected public comment deadline approximately week of May 

11-22. 
 ARB Public Hearing on adoption of the proposed amendments to the Regulation on the 

Commercialization of Alternative Diesel Fuels (ADF) – April 23. 
 State Water Resources Control Board (SWRCB) Microplastics in Drinking Water: Comments 

deadline April 24.  On Board agenda 6/16/20. 
 SWRCB Hexvalent Chromium MCL Staff workshop 4/27/20: Comments deadline May 15. 
 SWRCB Drinking Water Fees: Comments deadline May 15. 
 Water Board Once Through Cooling Extensions: Comments deadline May 11.  
 CalRecycle – SB 1383 Regulatory Language – Comments deadline May 20. 

Employers should also have an extended period of time to implement regulations that have not yet taken 
effect, for at least 90 days following the end of both a local and statewide shelter-in-place order.  We are 
aware of the following upcoming regulations and will advise of others as we become aware: 

 CEQA guidelines adopted by the Natural Resources Agency implementing SB 743 changes 
on analysis and mitigation of VMT thresholds. 

 Suspend the enforcement of AB 827 that is set to take effect July 1, 2020, as it applies to 
amusement parks. Before the Legislature went into emergency recess, the author of AB 827 
was moving rapidly his clean-up urgency legislation, AB 1506, to clarify application of the 
original bill. With the Legislature on indefinite recess, amusement parks would be expected to 
spend substantial sums for compliance – even if not open for business; 

 California Consumer Privacy Act regulations, set to take effect July 1, 2020. 



 State Wetland Definition and Procedures for Discharges of Dredged or Fill Material to Waters 
of the State – implementation date May 28, 2020. 

 
We believe that Californians’ health and safety will not suffer from a pause in these regulatory processes, 
and that state regulators can accommodate these changes to their schedules. We appreciate your urgent 
attention to this matter.  
 
Sincerely, 
 
 
 
Allan Zaremberg 
President, CEO 
California Chamber of Commerce 
 
On behalf of the above organizations 
 
AZ:JB:ll 
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April 27, 2020 

Ms. Catherine Reheis-Boyd 
President 
Western States Petroleum Association 
1415 L Street, Suite 900 
Sacramento, CA 95814 

Dear Ms. Reheis-Boyd: 

This letter is in response to your request that our firm evaluate the effects of the COVID-19 
pandemic on the estimates in the California Air Resources Board (CARB) Standardized 
Regulatory Impact Assessment (SRIA) of the Ocean-Going Vessels at Berth proposal, as 
modified by the “15-day changes” document released on March 26, 2020. 

Background and Proposed Regulation 

The proposed regulation would expand the type and number of ships that must use shore 
electrical power or an alternate recapturing method to reduce emissions while at berth. 
Existing rules require most container ships, refrigerated ships and cruise ships to use shore 
power when docked in ports rather than run their auxiliary engines to create electricity for 
lighting, air conditioning or operation of shipboard equipment. Alternatively, these ships 
can continue to use auxiliary engines but then must connect to an on-shore or barge-based 
capture and control system. The current regulations are in place at six ports:  Los Angeles, 
Long Beach, Oakland, San Diego, San Francisco and Hueneme. 

Key provisions of the proposed regulation (as modified by the 15-day changes) would: 

• Make smaller container, reefer and cruise ships subject to the shore power
regulation. Those requirements would phase-in beginning in 2021.

• Make roll-on/roll-off (ro-ro) ships subject to the shore power regulation starting in
2024.

• Expand the requirement to include tankers beginning in 2025 at the Los Angeles
and Long Beach terminals, and elsewhere in 2027. In addition to auxiliary engines,
the proposal would require large tankers to reduce emissions from boilers used to
power steam-driven pumps involved in offloading crude oil, unless shore power is
installed.

Tab 8
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• Expand the ports and terminals covered in the regulations. Ports, including refinery 
docks, in Northern California in or near cities such as Stockton, Richmond, Rodeo, 
Benicia and Martinez, would now be covered. 

• Allow vessel and terminal operators to meet berth emission reduction requirements 
through an approved “innovative concept.” The concept, which according to CARB 
would most likely be used at smaller ports, allows vessel or terminal operators to 
achieve targeted emissions savings through an alternative project. These concepts 
would only qualify to the extent they are not required by regulation, including 
future regulations and AB617 Community Emission Reduction Plans. 
 

CARB Estimates of the Proposal’s Impact 
 
CARB estimates that the proposed regulation would have the following impacts: 

• A total net cost of $2.40 billion for the period 2021 to 2032 and avoided adverse 
health outcomes worth $2.44 billion for the same period.  

• Unit costs of regulation in 2030 of $1.30 per Twenty-Foot Equivalent Unit (TEU) for 
container or reefer vessels, $5.25 per cruise passenger, $7.49 per automobile moved 
on a ro-ro ship, and less than a penny per gallon of finished product for products 
moved by tanker.  

• Net decreases in economic activity over the 2021 to 2032 period due to added 
regulatory costs and reduced productivity, offset in a few years by new construction 
activity.  

➢ By the final year of the projection period (2032), decreases of: 

▪ $297 million in gross state product; 

▪ 2,385 jobs; 

▪ $234 million in personal income; and  

▪ $90 million in private investment.  
 

Methodology and Assumptions Behind CARB’s Estimate 
 
Methodology:  CARB’s estimates were based on a multiple-step process: 

• Information was developed by CARB staff regarding such factors as costs of 
permitting, planning, engineering, construction, equipment, installation, and 
operations, and maintenance.  

• These assumptions were then entered into a proprietary economic forecasting and 
policy analysis model licensed by REMI. The REMI model integrates input-output, 
computable general equilibrium, econometric, and economic geography 
methodologies to estimate the impacts of cost changes and other factors on the 
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broader economy. A basic feature of computable general equilibrium models is that 
their outputs are highly sensitive to changes in economic assumptions. 

Key assumptions. The REMI economic model starts with a baseline set of economic 
assumptions that tie to the California Department of Finance (DOF) forecasts made in the 
Spring of 2019. At the time, DOF projected that U.S. and California economies would 
experience moderate but sustained economic growth through 2022, as follows:  

1) Employment increasing by an average of 1 percent per year,  

2) Personal income increasing by 4 percent per year, and  

3) U.S. real gross domestic product increasing by 2 percent per year.  
 

The May 2019 population projection indicated that California would add about 2.4 million 
people between 2019 and 2032. 
  
Other inputs into CARB’s estimates included diesel price projections and “industry growth 
factors.” The diesel price projections were based on U.S. Energy Information 
Administration’s (EIA) October 2018 estimate, which assumed steady growth in diesel 
prices, from $2.80 per gallon in 2019 to $5.03 by 2032. The industry growth factors are 
intended to capture the impacts of expected growth in port volume over time. They are 
used by CARB for its baseline emissions estimates and most of its cost estimates. The 
growth factors are based on a combination of projections supplied by U.S. Federal Highway 
Administration’s Freight Analysis Framework (FAF) 65 and, where available, from 
individual ports. Using these estimates, CARB assumes growth factors of 77 percent for 
container vessels, 79 percent for cruise ships, 52 percent for ro-ro vessels, and 14 percent 
for tankers.  
 

Impact of COVID-19 On CARB’s Assumptions 
 
Every key economic assumption in the CARB estimate of the proposed regulation has been 
dramatically affected by the COVID-19 pandemic. Fuel prices, economic output, jobs, 
international trade and waterborne port activity will all be sharply lower than anticipated 
in any economic forecast made prior to March of this year. Given the emerging expectation 
that recovery from the historic COVID-19-related downturn will be slow (see discussion 
below), we expect the economic measures will remain below the levels assumed in the 
CARB projections for several years to come. This will, in turn, have impacts on CARB’s 
estimates of (1) baseline emissions, (2) emissions reduction and health-related savings 
resulting from the proposal, (3) costs and savings to the ports, terminals, and vessel 
operators, and (4) broader economic impacts of the proposed regulation. 
 
Recent economic developments. The COVID-19 pandemic has led to a global economic 
contraction that is more severe than the 2008-2010 Great Recession. Nationally, new 
claims for unemployment insurance totaled 26 million over the five weeks ending on April 
23. Over the three weeks ending on the same date, California processed about 3.4 million 
unemployment claims. These claims represent about 17 percent of the U.S. and California 
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workforces, respectively. Turmoil in global oil markets have driven the price of West Texas 
Crude downward, to less than $17 per barrel as of April 23, 2020.1  
 
Department of Finance comments. On April 10, the California Department of Finance 
(DOF) sent a budget letter to the Legislature alerting them to the dramatic impact that the 
COVID-19 pandemic is having on the California economy and state budget. In the letter, 
DOF indicated that the effects of the downturn will be felt immediately, that the California 
unemployment rate could peak at a rate higher than the Great Recession of 2008, and that 
economic softness could persist into 2020-21 and additional years depending on the pace 
of recovery to local, state, and national economies. It referenced a multi-year recession 
alternative included in its January budget, and indicated that actual increases in 
unemployment would be much larger.  
 
Other recent forecasts. Recent national economic forecasts show a similarly dark picture 
for the U.S. economy. On April 23, the Congressional Budget Office released its first post 
COVID-19 forecast, which showed a 5.6 percent decline in inflation-adjusted gross 
domestic product in 2020, followed by a subdued increase of 2.8 percent in 2021.2 (For 
context, real GDP fell by a cumulative total of 2.6 percent in the first two years of the 2008-
2010 recession, which was considered to be the most severe since the 1930s.) CBO’s 
projected level of unemployment is 11.4 percent for 2020 and 10.1 percent in 2021. The 
primary reason that CBO’s forecast anticipates only a modest rebound in 2021 is its 
expectation that social distancing will continue (albeit at a lesser rate) through the first half 
of 2021.  
 
Other forecasts show equally sharp declines in 2020, and, under some scenarios, an 
extended period of subdued economic activity.3 Factors that could result in long-term 
declines include permanent downsizing of some sectors and occupations due to such 
factors as reduced travel, changes in consumer spending patterns, workplace practices 
(e.g., more home-based workers, more reliance on technology, less travel), and shifts in 
global supply chains.  
 

Areas Where A Changing Economic Outlook Will Impact 
Estimates of the Proposed Regulation  
 
Following are examples of areas where the weaker post COVID economic outlook will affect 
CARB’s outdated estimates of the proposed regulation’s impact.   
 
Less port activity under the baseline. As noted earlier, the CARB estimates assume 
substantial growth in vessel visits through 2032. However, trade flows and port activity are 

 
1 Price accessed on Oilprice.com April 23, 2020. https://oilprice.com/oil-price-charts/45 
 
2 “CBO’s Current Projections of Output, Employment, and Interest Rates and a Preliminary Look at Federal Deficits for 2020 
and 2021.” Congressional Budget Office, April 24, 2020. https://www.cbo.gov/publication/56335.  
 
3 See for example, S&P Global Ratings, Economic Research: COVID-19 Deals A Larger, Longer Hit to Global GDP. 
https://www.spglobal.com/ratings/en/research/articles/200416-economic-research-covid-19-deals-a-larger-longer-hit-to-global-
gdp-11440500 
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highly sensitive to changes in the state, national, and global economic environments.4 
Based on current economic realities, vessel activity will grow by considerably less than 
what was assumed in the SRIA. Beyond the general impacts of an economic recession on 
port volume, we believe it is possible, potentially likely, that the COVID pandemic will have 
lasting impacts on growth in cruise ship totals, further reducing port activity in the state. 
 
The reduction in vessel activity will lower the level of baseline emissions, which in turn 
affects the amount of potential emission reductions and health benefits that can be realized 
from the regulation.  
 
On the cost side, the methodology used by CARB scales the great majority of regulatory 
costs upward and downward in proportion to the size of the projected industry growth 
factor. Hence, we would expect reduced vessel activity to lower its estimate of regulatory 
costs. However, we note that not all of the costs associated with the proposed regulation 
will rise or fall in line with the industry growth factor. We would expect, for example, 
infrastructure-related costs to the terminals themselves to have both fixed and variable 
components. Because these fixed costs would be spread over fewer visits, a reduction in 
activity would raise per-vessel regulatory costs.5  
 
Cost shifting. The SRIA analysis assumes that a significant share of the major costs 
associated with the land-based shore-power and capture and control systems will be 
initially be borne primarily by ports. However, the impact on ports is assumed to lessened 
by two factors:  (1) the major capital costs are annualized over a 20-year life for terminal 
equipment; and (2) some, perhaps most, of the costs will be shifted – from ports to terminal 
operators through lease increases, and from terminal operators to vessel owners and 
owners of discretionary cargo through rate increases. Thus, the ultimate incidence of the 
proposed regulation is assumed to be shared by entities around the world. 
 
However, a couple of points are worth noting. First, the required infrastructure costs are 
not revenue-producing. Consequently, it is not possible to finance them through the 
traditional revenue-bonding mechanisms used by ports. While it may be reasonable to 
assume that some of the port authorities could handle the major expenses imposed by this 
proposal without reducing other expenditures during good economic times, the situation is 
markedly different when the economy is soft, even at the larger ports. Under such 
circumstances, regulatory costs are more likely to squeeze out other port projects that are 
potentially productivity-enhancing or emissions-reducing (at a more cost-effective rate).  
 
Second, the impact on ports is magnified by the fact that it is more difficult to shift costs 
onto vessel owners and owners of discretionary cargo when these entities are facing their 
own financial hardships in a depressed economy. If a smaller portion of the regulation’s 

 
4 As an example, cargo tonnage through the Port of Los Angeles grew by 50 percent between 2002 and 2007, but plunged 17 
percent the following year, and did not return to the pre-recession level for a decade. Source: Tonnage Statistics/Port of Los 
Angeles. https://www.portoflosangeles.org/business/statistics/tonnage-statistics 
 
5 As noted in the on page 26 of SRIA report,“As terminal visit activity decreases, the cost effectiveness of installing emissions 
control equipment becomes worse, as there are fewer vessels calling at the terminal to use the equipment and to help recoup the 
costs of installing, operating, and maintaining the equipment.” 
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costs are borne by discretionary cargoes and vessel visits, then a larger portion of those 
costs will necessarily be borne by Californians. In a growing market, it may be reasonable 
to assume that the cost-incidence of a proposed regulation will be shared broadly by cargo 
owners and consumers around the world. However, when markets are less robust, those 
costs will become more concentrated in this state. 
 
Fuel-related savings estimate. CARB’s estimate of net costs incurred by vessel operators 
using port power includes vessel equipment and maintenance costs. But these costs are 
partly offset by fuel savings, since the vessels would no longer have to run their auxiliary 
engines when in port. The estimated amount of fuel savings is based on the marine gas-oil 
price of $763/metric ton (actual cost in April 2019), adjusted using the U.S. Energy 
Information Administration’s (EIA) price projections for transportation diesel fuel. The EIA 
projection, made in October 2018, assumed that diesel prices would rise from $2.80 per 
gallon in 2018 to $3.39 in 2020, $4.30 by 2025 and $5.03 by 2030. (The same forecast 
assumed that West Texas crude oil would rise from $50 per barrel in 2018 to $72 per 
barrel by 2020, $100 per barrel by 2025, and $120 per barrel by 2030. As noted earlier, the 
price as of April 24 of this year was $17 per barrel.) If lower crude-oil prices persist, the 
avoided costs will be substantially less than assumed in the CARB estimate, and net costs of 
the regulation will be higher.  
 
Competitiveness. The SRIA indicates that the proposed regulation will increase costs to 
California ports and the vessels that visit them. It also indicates that it is not possible to 
determine the impact of the higher costs on cargo diversions. It asserts that studies 
exploring the relationship between general cost increases and cargo diversion have come 
to varying conclusions; and in cases where effects were found, they were the result of cost 
increases that were much larger than those that were estimated to result from the 
proposed regulation.  
 
We recognize that shipping decisions are based on a variety of factors in addition to costs, 
including logistical considerations and access-to-markets. However, we also believe that 
cost considerations become more important when economic conditions deteriorate, and 
shipping margins become tighter. This may be particularly true for some of the Northern 
California ports, newly affected by this proposed regulation, that are closer to the port in 
Tacoma, Washington. For this reason, we believe it would make sense to revisit these 
potential cost impacts on California port competitiveness in light of the new economic 
realities.  
 

Conclusion 
 
The COVID-19 virus has fundamentally altered the economic landscape. The Department of 
Finance May 2019 economic forecast and the EIA fuel price projections, and other inputs 
used by CARB to develop the benefits, costs, and economic impacts of the proposed 
regulation, are no longer credible. For these reasons, CARB’s existing SRIA would not 
accurately inform its Board and members of the public of the true economic impacts of the 
proposed regulation, and needs to be revised. It makes sense to delay action on the 
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proposed regulation at least until the economy emerges from the current crisis, and the 
post-COVID-19 outlook becomes clearer. At that point, CARB should re-estimate the 
proposal’s impacts based on assumptions that more accurately reflect the economy in the 
post-COVID-19 world.  
  
Please feel free to contact me if you have any questions about the information contained in 
this letter. I can be reached at (916) 761-2574. 
 
Sincerely, 

 

Brad Williams 
Chief Economist 
Capitol Matrix Consulting 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Enclosure:  Author Biography 
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Brad Williams joined Capitol Matrix Consulting (CMC) in 2011 after serving in various 
positions in California state government for nearly 33 years. During the past nine years at CMC, 
Mr. Williams has been involved in hundreds of projects covering energy and regulatory policy, 
economic forecasting, economic impact analysis, and state and local government taxation and 
finance. During his prior three decades in state government, Mr. Williams served in key 
positions in the State Treasurer’s office, Assembly Appropriation Committee and the 
Legislative Analyst’s Office, where he was chief economist and Director of Budget Overview 
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Engine room

NO explosive cargo vapors

Stack Capture is not ready for 
pilot testing on tankers

A Feasibility Study is needed first to ensure all 
safety and operational conditions are taken  
into consideration because:

• Tankers are different from cargo vessels and have
more safety considerations than container vessels

Vessel unique exhaust stack

Boilers

Boiler heats fuel and makes hot water.  
Not regulated by At-Berth rule

Boiler exhaust used to prevent 
explosive conditions

(International Regulation)

crude oil, gasoline, jet fuel, diesel, lube oil, products

• Stack Capture systems will disrupt tanker boiler
systems used to prevent explosive conditions.

• Stack Capture connections need to be vetted by
U.S. and international maritime regulators and
organizations

Boilers

Cargo

Notes

• Small composite boilers

• Heats fuel for propulsion fuel and
makes hot water

• Not regulated by proposed
At-Berth Regulation

• No hazardous cargo zones

• Containerized cargo

• Transferred by shore cranes

• Very large boilers

• Provides steam to drive cargo pumps and heats cargos

• Exhaust gas used to make cargo space not explosive
(required by international regulations)

• Regulated by proposed at berth regulation

• Large hazardous cargo regulated area

• Vessel are always required to be ready to
move from the berth in 30 minutes or less

• Flammable petroleum products (crude oil,
gasoline, jet fuel, diesel, lube oils etc…)

• Transferred with ship steam driven pumps

Tanker Vessel 

Container Vessel
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Tab 11

SECRETARIAT D’ETAT AUX TRANSPORTS ET A LA MER 
INSPECTION GÉNÉRALE DES SERVICES DES AFFAIRES MARITIMES  
Bureau  enquête  —  accidents / mer ( BEAmer  )

TTTTTTTTTTTTEEEEEEEEEEEECCCCCCCCCCCCHHHHHHHHHHHHNNNNNNNNNNNNIIIIIIIIIIIICCCCCCCCCCCCAAAAAAAAAAAALLLLLLLLLLLL    

RRRRRRRRRRRREEEEEEEEEEEEPPPPPPPPPPPPOOOOOOOOOOOORRRRRRRRRRRRTTTTTTTTTTTT            OOOOOOOOOOOOFFFFFFFFFFFF            TTTTTTTTTTTTHHHHHHHHHHHHEEEEEEEEEEEE    

IIIIIIIIIIIINNNNNNNNNNNNQQQQQQQQQQQQUUUUUUUUUUUUIIIIIIIIIIIIRRRRRRRRRRRRYYYYYYYYYYYY            IIIIIIIIIIIINNNNNNNNNNNNTTTTTTTTTTTTOOOOOOOOOOOO            TTTTTTTTTTTTHHHHHHHHHHHHEEEEEEEEEEEE    

EEEEEEEEEEEEXXXXXXXXXXXXPPPPPPPPPPPPLLLLLLLLLLLLOOOOOOOOOOOOSSSSSSSSSSSSIIIIIIIIIIIIOOOOOOOOOOOONNNNNNNNNNNN            
(((ooonnneee   fffaaatttaaallliiitttyyy)))   

OOONNN   BBBOOOAAARRRDDD   TTTHHHEEE   OOOIIILLL   TTTAAANNNKKKEEERRR   

CHASSICHASSICHASSICHASSIRONRONRONRON
OOOOOOOOOOOONNNNNNNNNNNN            111111111111333333333333TTTTTTTTTTTTHHHHHHHHHHHH            JJJJJJJJJJJJUUUUUUUUUUUUNNNNNNNNNNNNEEEEEEEEEEEE            222222222222000000000000000000000000333333333333            

OOOOOOOOOOOOFFFFFFFFFFFFFFFFFFFFFFFF            BBBBBBBBBBBBAAAAAAAAAAAAYYYYYYYYYYYYOOOOOOOOOOOONNNNNNNNNNNNNNNNNNNNNNNNEEEEEEEEEEEE            

============************************============            
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1*1*1*1*    CIRCUMSTANCESCIRCUMSTANCESCIRCUMSTANCESCIRCUMSTANCES    

On 12th June 2003 the CHASSIRON called at Bayonne from Donges to 

unload the cargo of her 386th voyage consisting of 3 parcels distributed as follows : 

• Cargo tanks 1 (P & S)    : domestic heating oil  

• Cargo tanks 2, 3, 4, 5  (P & S) : gas oil  

• Cargo tanks 6 (P & S)    : unleaded mogas (98 octane)   

She left Bayonne for Donges at 0500 on 13th June 2003 to take on an identical but 

differently distributed cargo load.  

• Cargo tanks 1  (P & S)   : unleaded mogas (98 octane) 

• Cargo tanks 2, 3, 4, 5 (P & S) : gas oil 

• Cargo tanks 6 (P& S)    : domestic heating oil. 

After the vessel got under way, the pumpman and the boatswain began 

tank washing operations on Tank 1 (P & S) and 6 (P & S). 

At 0709 they had just begun washing cargo Tanks 6 (P & S), which had 

previously contained mogas, when there was a very loud whistling sound 

immediately followed by an explosion and fire in Cargo tank 6. The boatswain who 

was standing by himself near the cargo manifold, was unhurt. The pumpman who 

was near Cargo tank 6 port was first reported missing and a search was carried out 

in the sea, but he was eventually found dead in the after part of Cargo tank 6 port. 

The deck of the vessel was ripped open from the bridgehouse to the manifold and 

the bulkheads of Cargo tanks 5 and 6 were severely damaged. 

The fire was brought under control at 0800. 
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Considerable nautical and aeronautical resources were deployed by the 

CROSS-A to help in the search for the pumpman on the one hand, and to fight the fire 

on the other hand. 

A 6-man assessment team comprising representatives of the Bayonne 

office of the Bordeaux Ship Safety Centre, and the Bayonne harbourmaster's office 

as well as the Bayonne pilot and tug services went on board at 1052. After the 

situation had been assessed, the vessel was granted permission to return to 

Bayonne where she berthed at 1348. 

 

 

====********====    
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7*7*7*7*    CONCLUSIONSCONCLUSIONSCONCLUSIONSCONCLUSIONS    

Up to now it has not been possible to determine unequivocally the origin of the 

ignition source which caused the explosion. Nevertheless, two possibilities have been 

retained : 

 - a source of mechanical origin due to the malfunction of the cargo pump,  

 - a source of electrostatic origin which could have been produced by a lack of 

equipotentiality of the cargo pump or tank washing machine, or (but this is less likely) 

by deterioration of the coating of the tank surfaces (spots of rust were observed at 

the bottom of the tank). 

The air/unleaded grade 98 mogas ATEX in Tank 6 starboard only needed a few 

microjoules energy to ignite. 

Four sequences were considered : 

• a deflagration detonation transition; 

• a "bang box" phenomenon (high-pitched whistling sound) followed by a 

generalized explosion;  

• the rapid propagation of a deflagration from one tank to another; 

• an explosion in one tank resulting in combustion phenomena (multiple 

explosions) in other tanks.  

According to the analysis of the accident, the damage sustained was the result of the 

domino effect of a series of successive explosions (three in all) in a deflagration 

regime. 



 Page 64 sur 86 

The observations made by the BEAmer investigators and the INERIS specialists 

favour the hypothesis that the first explosion took place somewhere near the bottom 

of Tank 6 starboard (in all likelihood near the cargo pump), followed by a second 

explosion in Tank 6 port caused by the propagation of the heat of the first explosion 

and a third and final explosion due to the ignition of the gas oil vapour in Tank 5 port. 

The noise heard just before the explosion, which was described as a whistling sound, 

could have been the noise made by turbulent combustion in a small confined space 

and, as such, would have been the "initial" event characteristic of the explosion. It 

could also have been due to a rise in pressure inside in the tank, the noise being 

made by gases escaping through the small inspection hatch just before the 

explosion, or again, it could have been due to friction between moving parts.  

Among the factors which may have helped to trigger the explosion : 

• the operation of the pressure venting valves during unloading, opening the small 

inspection hatches for tank inspection and tank cleaning, the technique of 

injecting compressed air to strip the submerged pumps all led to the ingress of 

air which provided the oxidizer making it possible for an explosive mixture to 

form; 

• the unleaded grade 98 mogas carried was of the "summer", less volatile variety; 

its vapour pressure was therefore lower than that of the "winter" product. This 

reduction of the vapour pressure brought it closer to the flammable range; 

• tank washing operations set up turbulence zones within the tanks. 

Bearing in mind the low flash point of the unleaded grade 98 mogas and 

its temperature (25.2°C) before unloading commenced , it can be affirmed that the 

weather conditions had no influence on the formation of an air/unleaded grade 98 

mogas ATEX during unloading. 
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Tank cleaning was carried in the usual way. The pumpman was very 

experienced as regards tank cleaning but human error cannot be excluded. Dropping 

a tool, for example. 

As regards firefighting, the destruction of the fire line on deck and the 

absence of sectioning valves on the engine-room fire main meant that the firefighting 

system was not immediately available (it was necessary to wait for the damaged 

section to sectioned off by means of a plug). Further sectioning valves should be 

installed so that the fire main in the engine room remains available for use in the 

event that other sections of the system become unserviceable. 

Finally, as a preventive measure, the use of electrostatically non-insulating 

paints or coatings for tank surfaces should be preferred 

====********====    
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Tab 13

List of Inaccurate Staff and Public Statements 
CARB Hearing on At Berth Rule  – Dec. 5, 2019 

• p. 5:19-24:  “Further emissions reductions from ocean-going vessels at berth are needed
to provide public health benefits to the port communities that are already heavily
burdened by air pollution from port-related freight sources, as well as to contribute to our
ozone and greenhouse gas reduction goals.”

o The evidence in the record does not support the view that reductions at berth are
likely to be any significant contributor to achieving ozone and greenhouse gas
reduction goals, or that such reductions will yield any measurable net public
health benefit.

o Also, Staff’s estimate of growth in emissions in inaccurate, as it only relies on the
2016 Mercator report and the Freight Analysis Framework

• p. 7:16-22: “But staff has taken this opportunity to really connect with our port
communities and work closely with them and the maritime industry in order to develop a
regulation that's really health protective, but also takes into account the unique operations
that occur in our ports here in the State.”

o Also p. 14:4-6: “Now, to develop this proposed regulation, staff has conducted
extensive community and industry outreach.”; 13-19 “We've also had the
opportunity to thoroughly engage with our maritime industry. We've gotten the
opportunity to visit many of the vessels, ports, and terminals that would be
included in this regulation. And again, the tour gave our staff a much better
insight to understand the unique layouts and operations of some of these vessels,
terminals, and ports.”

o Staff has largely rejected data from industry showing that the regulations are not
likely to reflect the public health benefits staff claim.

• p. 13:6-11:  “Now, after full implementation of the existing regulation in 2020, there are
no additional measures on the books to continue reducing the remaining health benefits --
or sorry, the health burdens that are associated with our ocean-going vessels at berth.”

o The suggestion that the existing regulation would not continue to reduce health
burdens and emissions after 2020 is not true.  The existing regulation imposes
aggressive diesel engine operational time limits and emission reduction
requirements that apply indefinitely, and those limits and reductions have gotten
more and more stringent over the past 10 years.  Electricity provided to vessels at
berth must meet minimum NOx, PM and CO emissions standards.  Vessels
visiting a terminal equipped to provide compatible shore power must use that
power in every visit to that berth.  These are measures that will continue to yield
health benefits well beyond 2020.

• p. 14:21-24: “So through this extensive interaction, staff was able to craft a proposal that
we believe is aggressive, yet technically feasible.”

o Also, p. 26:10-12: “Now, technology manufacturers have assured CARB staff that
there are engineering solutions for both ro-ro and tanker vessels.”



o The technology providers may have assured staff that engineering solutions can 
be developed at some future date, but they have not stated that solutions currently 
exist or that implementation can be assured within the proposed timeline.  As 
WSPA has discussed with CARB staff on numerous occasions, the evidence 
demonstrates that implementing the necessary infrastructure at tanker terminals 
cannot be accomplished feasibly and safely within the rule’s deadlines. Moreover, 
there is no way to know whether the proposal as currently designed is ultimately 
feasible without conducting a feasibility study. 

o Moreover, technology providers have not assured staff that feasibility is already 
demonstrated.  See, e.g., Initial Statement of Reasons Appendix C-1 (SRIA), p. 
81:  “During meetings between staff, tanker industry stakeholders, Tri-Mer and 
CAEM, Tri-Mer stated that a feasibility study would be needed at each terminal to 
determine how the technology would be incorporated into the terminal’s 
operations.”  
 

• pp. 25:24-25 to 26:1-6:  “So I also mentioned earlier that the proposed regulation also 
includes an interim evaluation in 2023. So staff have set ambitious implementation 
timelines for realizing the health benefits of this regulation as early as possible, but we 
also realize there may be some uncertainty with adapting these technologies for new 
vessel types and also with the infrastructure developments that may be required.” 

o This is not a matter of mere “uncertainty with adapting these technologies for new 
vessel types and also with the infrastructure developments that may be required.”  
CARB staff have not established in the first instance that the current state of 
technology would even allow for tanker adoption at private marine terminals. 
 

• p. 26:12-13: “And shore power has actually been used on tanker vessels here in 
California.” 

o The evidence does not reflect that this has been done at scale anywhere for oil 
tankers calling on private marine terminals. 

o Other statements in the transcript itself rebut this claim.  See p. 106 (Port of Long 
Beach (“POLB”) tanker demonstration is unique), p. 114 (T. Umenhofer response 
to Board member Gioia), pp. 118-119 (B. McDonald response)  
 

• p. 26:16-20: “[S]taff have been able to analyze multiple terminal infrastructure projects 
really to assess the timelines that are required to complete existing projects. And we feel 
the timelines that are proposed here are aggressive but feasible.” 

o As industry has communicated to staff, the existing projects staff have looked at 
do not begin to reflect the massive and complex level of work that would be 
required at terminals to construct equipment that would even have a chance at 
meeting this regulation. 
 

• pp. 26:21-27:1 – “However, to address the uncertainty of the timelines for these new 
vessel types, CARB staff propose an interim evaluation in 2023 to assess the progress of 
adapting technology for new vessel types and also the necessary infrastructure 
improvement projects that might be going on.” 



o This proposed interim evaluation, not due until in December 2022, would not 
“address the uncertainty of the timelines for these new vessel types.”  This is not 
just about “uncertainty of timelines”; this is about whether compliance with the 
regulation as written is feasible at all for marine terminals hosting oil tankers.  
The current regulation imposes hard deadlines for tanker compliance, regardless 
of the results of the interim evaluation.  So, terminals will be bound by those 
deadlines irrespective of the actual feasibility of these measures in that timeframe, 
and would be completely dependent on CARB choosing to adopt new deadlines, 
which this regulation would not require it to do. 

o Board member Gioia, on pp. 153-158, expresses concern about long permitting 
time frames, referencing his own experience. 
 

• p. 27:10-18: “And most importantly, as seen here on slide 20, the health benefits of the 
proposed regulation outweigh the costs.  And looking at real costs for the regulation, so 
in other words those costs that might be passed down to the consumer, we're looking at 
the total cost of the proposed regulation are expected to be minimal on a per unit basis, 
for example, less than one cent for a gallon of fuel.” 

o See also p. 28:9-12:  “So the projected NOx reductions of 46 percent and diesel 
PM reductions of 52 percent at full implementation of the proposal are shown 
here on slide 22.” 

o See also pp. 28:19-29:1: “Now, as a result of the projected emissions reductions 
achieved by staff's proposal, a reduction in potential cancer risk of 55 percent is 
projected for the ports of Los Angeles, Long Beach, and Richmond. And non-
cancer related benefits are also expected in association with staff's proposal, 
including 16 avoided emergency room visits, 72 avoided hospital [ad]missions, 
and 230 avoided premature deaths.” 

o The evidence does not establish that the health benefits would outweigh the costs, 
as CARB staff consistently overstate the expected health benefit versus the 
baseline and understate the implementation costs to industry. 
 

• p. 28:2-7: “Now, an important highlight on this slide is the $10 million that CARB has 
earmarked for a capture and control system for tankers. Now, it's staff's intent that a 
tanker terminal would use these available funds to demonstrate capture and control 
technology use on tanker vessels here in California.” 

o The fact that CARB has earmarked this $10 million evidences that capture and 
control has not been demonstrated on tanker vessels, and belies the claim that 
stack capture and control has somehow already been shown to be feasible. 
Capture and control is not ready for field demonstration on tankers, and it would 
be unsafe to attempt one at this time.  Not only is a feasibility study required, but 
industry would need to first perform engineering to address the unique safety 
considerations of tankers and the diverse configurations of the worldwide tanker 
fleet. If the technology shows promise, it can lead to a field demonstration, but 
only as the final step. 
 

• pp. 30:23-31:2, 11-15: “Now, staff is also proposing to develop a process for industry to 
pursue innovative emissions reductions concepts, if they can be proven to achieve extra 



or early emissions and exposure reductions in impacted port communities without a delay 
. . . Now, these concepts would be limited in duration and only acceptable until the 
infrastructure needed for the regulation is completed. They would not provide an out 
[from the] At Berth Regulation and the process would include an opportunity for public 
review.” 

o See also pp. 49:24-50:5:  “BOARD MEMBER TAKVORIAN: So we can't have 
this temporary solution occurring and all the effort going into that and then the 
permanent solution fix being worked on afterwards? TRANSPORTATION AND 
TOXICS DIVISION CHIEF ARIAS: Correct. This is not in lieu of ultimate 
regulatory compliance.” 

o See also p. 174, Takvorian: innovative alternatives shouldn’t be a “way out”; and 
p. 183, Mary Nichols, interim review should not provide “a potential off ramp.” 

o Industry stakeholders clearly stated to CARB staff that alternatives like those 
discussed would need to be in lieu of the proposed reduction requirements for 
tankers visiting terminals, not in addition to the regulation, or only available for 
the time needed to build infrastructure. 

o These statements reflect staff’s assumption that, even if the emission capture and 
control technology is not feasible today, it will be in the future, so that alternatives 
or “innovative concepts” would only be necessary as a “bridge” to the ultimate 
control technology.  But this is only an assumption; no evidence exists today that 
the currently proposed capture and control systems for tanker terminals would 
ever be reasonably safe and feasible.  The rule needs to provide for permanent 
alternatives that can still accomplish the same reductions in mass emissions, but 
feasibly and more cost-effectively than the proposed rule.  See also WSPA’s more 
detailed comments on the Innovative Concept proposal in our letter on the 15-Day 
Changes. 
 

• p. 37:5-9:  “So we would, at this point, as I think Nicole mentioned and there's a picture 
in one of the slides is that shore power has been and is in use at a terminal in Long Beach 
at T121. And so it's -- it is demonstrated to be effective for tankers.” 

o From POLB – T121 Marathon Terminal does have shore power capability that is 
being used by one tanker vessel, but that vessel is unique because it uses diesel 
electric engines.  The rest of the vessels visiting the Port are not capable of shore 
power retrofits, as their boilers cannot be electrified.  See POLB letter to CARB 
dated December 9, 2019, 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”, p. 2.  
 

• p. 54:11-16: Sara Rees, South Coast Air Quality Management District staff, stated: “For 
ro-ro vessels, we are suggesting an earlier compliance date of 2023 instead of 2025 for 
the ports of Los Angeles and Long Beach. We're requesting this as ro-ro vessels have 
similar operational power requirements as container vessels and currently approved 
technologies can be utilized by these vessels.” 

o See also p. 26:10-12: “Now, technology manufacturers have assured CARB staff 
that there are engineering solutions for both ro-ro and tanker vessels.” 



o On the contrary, according to POLB’s December 9, 2019 letter (p. 1): “The 
implication that RoRo vessels could utilize current emission capture and control 
technology is not true.  The technology for RoRo vessels will need to be 
engineered to accommodate the greater reach requirements of the RoRo vessels 
and different stack configurations.  A technology capable of scrubbing RoRo 
emissions has never been demonstrated to date.” 
 

• pp. 78:22-79:14:  A resident of Point Richmond stated that “there are sites which can 
implement these requirements in a significantly shorter time. For example, there the 
Chevron's Long Wharf dock, which is leased from the State of California. Four hundred 
vessels a year, sometimes four at a time, dock there, running their auxiliary diesel engines 
24 hours a day, and spewing diesel particulates borne by the prevailing wind directly into 
the City of Richmond.  These vessels referred to as lighters by Chevron as -- but as 
tankers by a layman, are part of a shuffle of perhaps only a dozen different -- distinct 
vessels. Chevron, which has its own electric power plant and can provide electricity in 
any quantity, and of any type required to allow these ships to heat the crude oil and pump 
it up to the refinery without running their diesel engine. Chevron was asked to do this 
almost five years ago, during refinery modernization but refused to do so.” 

o This statement from a lay member of the public is incorrect.  
 
Chevron’s two existing Cogeneration plants, built in the 1990s, are fully 
subscribed to support existing refinery operations as the refinery is a net importer 
of power from PG&E under normal operating conditions.  Any incremental power 
demands as a result of construction or operational activities needed to comply 
with CARB’s At Berth regulation would require either construction of an 
additional Cogen to support shore power, or additional purchased power supplied 
from PG&E to support the capture and control system. This means that Chevron 
and/or PG&E would have to build electrical infrastructure to support either 
proposed emission reduction technology.   

The duration of time necessary for this project to be implement at any marine 
terminal is driven by the following factors:  (1) development and testing 
feasibility of a technology that is safe and suitable for tankers and tanker boilers; 
(2) design and engineering; (3) completing the CEQA process and obtaining any 
required permits; (4) procurement of novel equipment developed for this 
application; and (5) construction in compliance with existing federal, state and 
local requirements, including species-specific construction windows within San 
Francisco Bay.  To complete the above steps, Chevron has previously provided 
comments to CARB that the it estimates the above process to take approximately 
10 years, and possibly longer, from start to finish.  In contrast to the commenter’s 
statement, it would take Chevron longer to construct the required equipment than 
most other terminals, because Chevron’s terminal has four operating berths that 
must remain operational throughout construction to minimize the risk of supply 
disruptions to the Bay Area. 

Chevron Richmond Long Wharf sees upwards of 200 unique vessels calling its 
Wharf in any given year, not a dozen as mistakenly stated by the commenter, 



further complicating the feasibility and timeline for implementing the stack-based 
capture and control system and shore power. 
 

• pp. 81-89: Staff describes the AMEC system, allegedly an existing feasible capture and 
control system. This is based on the Coalition for a Safe Environment comments. 

o WSPA understands that the system referenced is a capture and control system for 
container vessels located at the Port of Long Beach, and has not been designed or 
tested for tankers. 
 

• pp. 145-148, in a response to a commenter who misunderstood the summary of CEQA 
impacts, Chair Nichols stated that the environmental analysis “is not intended to say that 
there’s any harm that we know of that would come about as a result of implementing this 
regulation.”  CARB counsel stated “[w]e didn’t want to suggest that those changes are 
going to be really considerable or environmentally harmful” and “we would expect that 
the local government that approves those infrastructure changes would implement those 
mitigation measures.” 

o The Draft Environmental Analysis (“Draft EA”) discloses numerous 
environmental impacts that are potentially significant and unavoidable. In 
addition, as discussed in WSPA’s December 3, 2019 comments and our 
comments on the 15-Day Changes, the Draft EA understates and fails to 
adequately address numerous environmental impacts.  Even for a regulation 
intended to benefit air quality, CARB cannot downplay environmental impacts 
from implementation; disclosing and mitigating such adverse side-effects is the 
purpose of CEQA review.  Moreover, the time needed for local governments to 
conduct project-level CEQA review that would result in mitigation measure 
implementation is one of the key reasons that the deadlines are infeasible, as 
explained in WSPA’s December 3, 2019 comments. 

 
• pp. 154-159; Board member Gioia is receptive to innovative alternatives whether 

reductions come from ship or on shore so long as the reductions are additional as required 
for offsets. 

o See also Board members Balmes, Riordan, Mitchell, pp. 165-167, all of whom 
express interest in obtaining truck emission reductions from alternatives to the 
proposed regulation.  

o See also p. 140 where an environmental justice advocate supports the alternative 
of truck electrification as a “tremendous opportunity.”  

o If the terminal operators have implemented truck electrification or some other 
alternative to CARB’s satisfaction, in the period beyond the deadlines while the 
feasibility of an at berth system is still being explored, there would be no reason 
to stop and undo the already working alternative and instead implement an at 
berth control system at a later date.  Requiring operators to do so would be 
arbitrary and capricious double-counting, unnecessary to address emissions 
already offset by the alternative.  See also WSPA’s more detailed comments on 
the Innovative Concept proposal in our letter on the 15-Day Changes.   
 



• p. 168:17-23: “In the course of developing this regulation, staff has done two things. One, 
in 2018, we did a technology assessment. And part of that technology assessment looked 
at different technologies, what they were feasible -- what -- how they were feasible, areas 
that they needed improvement. So that in itself was a portion of the feasibility study.” 

o CARB OGV Technology Assessment looked at the technologies available to date 
but did not include a formal engineering assessment to evaluate the readiness to 
control emissions from other vessel types. 
 

• p. 169:9-21:  “And so in terms of a feasibility study, we feel that between those two 
documents that we have done a feasibility study. And we have found that these 
technologies, they exist already, they can be adapted to tankers. We do feel there are 
safety challenges that are going to have to be addressed during the design. There are 
going to be site-specific issues that need to be addressed during design and engineering. 
And so I think our position is that we have done a feasibility study. We need the 
regulatory certainty now to move into the process, where we're actually looking at design 
and site-specific engineering projects for these different tanker terminals.” 

o The “two documents” referenced here are the Initial Statement of Reasons 
(“ISOR”) for the Proposed Regulation and the CARB’s Draft Technology 
Assessment: Ocean Going Vessels (May 2018).  A detailed assessment of both 
documents and their inadequacies as feasibility studies is attached as Attachment 
A to this Tab 13, “Review of the ‘Feasibility Study’ for the Proposed At Berth 
Regulation.  

o Staff has not done a robust feasibility assessment to date.  The CARB berth 
analysis is not a technical document, but simply an aggregation of terminal 
operator and harbor pilot opinions, and Google Maps review.   

o The berth analysis should have been based on an engineering assessment of the 
infrastructure required at the terminals.  In addition, costs used by CARB in the 
ISOR are based on conversations with technology developers, rather than real cost 
quotes.   

  



Attachment A 
 

Review of the “Feasibility Study” for the Proposed At Berth Regulation 
 
ARB has concluded that the most likely emission control system for tankers is a shore-based 
capture and control system (“SBCC”); ES-26 ISOR. At the December 5, 2019 CARB Board 
hearing, CARB Staff (Bonnie Soriano, video marker 3:38) claimed they have completed a 
feasibility study for SBCC for tankers at marine terminals. They claim the 2018 Technical 
Assessment and ISOR amount to a feasibility study that examines: 
 

1. cost 
2. cost-effectiveness 
3. market availability 
4. ability to scale up 
5. safety issues.  

This claim was false and misled Board members and the public. Neither document shows how 
existing capture and control technologies can be adapted to tankers at marine terminals, or that 
such a technology has been developed. The documents acknowledge the need to re-design and 
scale up existing technologies because tankers and marine terminal environments are unique, but 
provides no discussion of how those technologies can be re-designed, omits any discussion of 
industry’s safety concerns, and defers safety studies. As shown below, the 2018 Technical 
Assessment and ISOR do not identify existing applications of SBCC for tankers at marine 
terminals and therefore, CARB cannot claim SBCC is feasible for tankers at marine terminals 
 

I. 2018 CARB Technical Assessment 
A. Only three pages (out of 147) discuss the state of shore/barge-based emission 

control systems.  
B. The document does not identify any existing SBCCs in a marine terminal 

and tanker application. It only identifies two technologies (METS-1 and 
AMECS) which are barge-based, in use at a port, and only on container vessels. 
There is no discussion of how adaptable these technologies are to tankers and/or 
marine terminal environments.  
 



From pages 70-71 of the Technical Assessment:

 
 

 



 
 

C. The report agrees with industry that more work (i.e. feasibility study) is 
needed to demonstrate the technology. 
From page 71 of the Technical Assessment: 

 

 
 

D. The report acknowledges problems with using SBCCs on tanker boilers 
From page 104 of the Technical Assessment: 
 

 
 
 
 

II. ISOR 
 

• The ISOR does not show that a SBCC for tankers at marine terminals is available on the 
market.  

• The ISOR does not address how a SBCC can be designed to operate safely for tankers at 
marine terminals. 

• The ISOR discusses the need to scale up existing capture and control, but does not 
provide an existing example. 

• Therefore, the ISOR cannot reasonably estimate cost or cost-effectiveness of SBCC. 
  



A. CARB omits industry’s safety concerns of land-based systems. CARB does 
not provide an example of SBCC adapted for tankers. 
From page ES-30 of the ISOR 
 

 

 
 
 
B. CARB does not provide an example of any capture and control system 

adapted for marine terminal environments 
 
From page ES-30 of the ISOR: 

 
 
From page I-32 of the ISOR: 

 
  



C. The only SBCC is a prototype not used for tankers at marine terminals, nor 
is there discussion on how it can be adapted. 
 
From page I-33 of the ISOR: 

 
 

D. The report does not demonstrate that a SBCC can be designed and operated 
safely for tankers at marine terminals.  Safety studies have not been 
performed.  
 
From page III-22 of the ISOR 
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The Feasibility Study for the 2007 At Berth Regulation 
 
In contrast, before CARB started developing concepts for the 2007 At Berth regulation, it 
completed a cold-ironing feasibility study report that identified three categories of information 
that affirmed the proposed control technology (cold-ironing) was feasible for vessels at 
locations the rule proposed to regulate. These included the third-party technical feasibility 
studies commissioned by ports and existing/planned applications of cold-ironing (some excerpts 
shown below). Based on these sources of information, the report can and discusses cost-
effectiveness.  
 
For the proposed At Berth regulation, CARB’s 2018 Technical Assessment and ISOR do not 
demonstrate, how SBCC is feasible for tankers at marine terminals, but assumes they will be 
and imposes control requirements and compliance deadlines. Cost and cost-effectiveness 
discussions are premature because the technology has not been developed for tankers at marine 
terminals. WSPA has invited CARB to partner and conduct a feasibility study to properly inform 
the proposed regulation, but it has so far declined. 
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Tab 14 

Response to Coalition for Safe Environment Presentation 

Slide 3 
“Electric Shore power and SECT Technologies are Feasible” 

• There are no certified, approved, or tested shore power connections or Ship Emissions Control
Technologies (SECT) for tankers at tanker terminals.

• There is no standard electrical connection for tankers at this time. Any connection will need to
meet strict standards to allow connection during hazardous cargo transfer operations.

• No SECT system has been tested or proven to connect to a large tanker boiler.
• These technologies have been shown to work on dry non-hazardous bulk cargo vessels, but

development of safe interfaces capable of servicing tankers during hazardous cargo operations
will require significant research, development, and testing.

“Electric shorepower and SECT Technologies are proven technologies” 
• SECT has been proven for a specific vessel type, however there are several challenges to ensure

that this technology can be safely implemented on tankers during hazardous cargo transfer.
• A standard shorepower interface must be developed to allow a safe connection at terminals that

conduct hazardous cargo transfer. This connection must be retrofitted to tankers which are not
currently required to have shorepower connections.

• SECT systems proven for other vessels are undersized and do not have adequate safety system
interfaces to ensure safe connection to tanker boilers that are essential equipment for hazardous
cargo transfer and storage.

Slide 4 
“All Ports & Shipping Companies can use SECT until their electrical infrastructure is built” 

• Current SECT systems are significantly undersized for tanker boilers.
• Current SECT systems are barge based and are not allowed alongside during hazardous cargo

operations to ensure tankers can clear a berth during emergencies.

Slide 5 
~ Use existing state-of-the art off-the-shelf proven technologies 

• These technologies are not adequate in size and are not designed for hazardous cargo
environments.

~ Do Not require any modification of a ship 
• It is highly likely that modifications to tankers would be required to ensure a safe and reliable

interface between tankers and SECT systems.  The extent of such required modifications is
unknown since no system has been designed for tankers.

~ Do Not require any modification of terminal infrastructure 
• It has been accepted that barge based systems alongside tankers are not feasible.
• It is anticipated that most if not all terminal berths would be unable to accept structural loading

from mobile systems and mobile cranes, so permanent infrastructure would be required. In
addition, portable or mobile equipment must be rated for use in hazardous electric area
classifications.

~ Do Not require any additional special permits 
• Constructing a shore side SECT system will require major construction and permitting that will

take on the order of a decade to complete.
• California Environmental Quality Act (CEQA) mandates that any project requiring discretionary

approvals must be evaluated for environmental impacts, including impacts to marine resources,
visual and aesthetic impacts, and safety.



 

• Some examples of permitting agencies with jurisdiction over marine terminals include California 
State Lands Commission, the US Army Corps of Engineers, California Department of Fish and 
Wildlife, US Fish and Wildlife Service/National Marine Fisheries Service, San Francisco Bay 
Coastal Development Commission and the Regional Water Quality Control Board each of which 
requires a discretionary approval that may be deemed “special” or supplemental to normal 
terminal operations.  

 
~ Can be built Stationary On-Dock or Mobile On-Barge 

• As documented, barge based systems are not feasible alongside tankers 
• Constructing a shore side SECT system will require major construction and permitting that will 

take on the order of a decade to complete. 
• New dock space will need to be constructed to support the scrubber systems and cranes at most 

marine oil terminals.  This will create cumulative and substantial impacts to the marine 
environment for the scope of this regulation. 

 
~ Work on any category class of ship 

• No system has been tested on large marine boilers associated with tanker vessels. 
• No similar shore system that works with tankers has been proven to work with the wide variety of 

tankers and tanker boilers that will call on California oil terminals. 
• Tankers require significant safety considerations due to the transfer of hazardous cargo 
• No SECT barge-based or shore-side system has been designed to reach to the stack of a tanker-

sized vessel. 
• CARB has not evaluated the safety risk of deploying a SECT system on a tanker and its potential 

to cause boiler overpressure and risk of vessel fire or explosion.  This technology has not been 
proven or demonstrated to safely “work” on tanker vessels. 

• Vendor AEG expressed concern regarding the variety of tanker ship spark arrestors on their 
stacks and SECT’s current inability to accommodate those spark arrestor designs with existing 
technology.  AEG stated vessel-specific coupling devices would need to be created for each 
individual ship, spark arrestor and stack diameter. CARB’s rulemaking baseline of 2016 indicated 
over 1,600 tanker vessel visits to California, with many visiting no more than one time per year. 

 
~ Capture & Treat Emissions from both Auxiliary Engines & Boilers 

• No system has been tested on large tanker boilers. 
• SECT builders expressed concerns about their system working at low flow rates and during 

dynamic changes in flow as cargo transfer rates change. 
• SECT vendors have stated in stakeholder meetings with CARB in 2019 that the SECT technology 

is not ready for tankers and has not been tested. 
 
Slide 6 
AMECS has undergone risk evaluations by both the American Bureau of Shipping (ABS) and Det Norske 
Veritas (DNV) 

• These risk evaluations did not include hazard review of interfacing with large marine boilers and 
their unique operational characteristics. 

• Most significantly, in spite of these evaluations these systems are still not built to any recognized 
standard or certification. 
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President 
 
July 27, 2020       
   
Clerk of the Board                     sent via e-mail to: http://www.arb.ca.gov/lispub/comm/bclist.php  
California Air Resources Board 
1001 I Street 
Sacramento, California 95814 
 
Re: WSPA Comments on Second “15-Day Changes” to CARB Proposed Control Measure for 

Ocean-Going Vessels at Berth  
   
To the Clerk of the Board: 
 
This letter supplements comments previously submitted by the Western States Petroleum 
Association (“WSPA”) on the California Air Resources Board’s (“CARB”) Proposed Control 
Measure for Ocean-Going Vessels at Berth (“Proposed Regulation”) and its various amendments 
since its original release on October 15, 2019. WSPA is a non-profit trade association 
representing companies that explore for, produce, refine, transport and market petroleum, 
petroleum products, natural gas and other energy supplies in California and four other western 
states.   

WSPA is providing these comments in specific response to the Second 15-Day Changes, and as 
part of a continuing effort to provide feedback on the Proposed Regulation.  We incorporate our 
previous comments submitted on February 15, 2019; March 29, 2019; May 30, 2019; June 14, 
2019; August 15, 2019; December 3, 2019; March 6, 2020; and May 1, 2020 by reference herein.   

I. Summary of Concerns with Second 15-Day Changes 

• The Second 15-Day Changes propose to extend the compliance start dates for container 
vessels, refrigerated cargo vessels, passenger vessels and roll-on roll-off (“ro-ro”) vessels, 
but arbitrarily exclude tankers from any compliance schedule relief – based on an incorrect 
and unsupported claim that the tanker industry has “recovered” from the pandemic.  The 
Second 15-Day Changes must be further revised to provide the lead time necessary for 
industry to recover from the nation’s current severe economic recession and to conduct 
the feasibility studies necessary to ensure that new international safety standards are 
adequately considered, and that tankers are not put at unacceptable risk of explosion or 
other serious threats to safety.  

• The proposed extension of the maximum “Innovative Concepts” compliance period from 
three years to five years in the Second 15-Day Changes fails to make “Innovative 
Concepts” a viable compliance alternative for tanker terminals. 

• The proposed changes to the “interim evaluation” provisions fail to provide for the 
feasibility study critically needed for tankers before the Proposed Regulation is adopted. 

• The Second 15-Day Changes assume no changes to projected emissions and economic 
activity in the face of the pandemic, relying instead on increasingly unrealistic and 
outdated assumptions about future business levels, emissions and potential 
environmental benefits of the amendments. 
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• A draft report for a CARB-commissioned study on real-world tanker emissions – 
“Emissions Evaluation of a Large Capacity Auxiliary Boiler on a Modern Tankers,” dated 
March 2020 – was made available to WSPA for the first time in early July.  The results 
indicate that Staff’s tanker NOx emissions factor overstates the actual real-world factor by 
233% and overstates the actual tanker PM2.5 emission factor by 2,288%.  Despite these 
significant inaccuracies in Staff’s assumptions, Staff have not accounted for the findings 
of this study in the Second 15-Day Changes.  

II. Adjustments in Compliance Start Years for Regulated Vessels Should Not 
Arbitrarily Exclude Tanker Vessels  

The Second 15-Day Changes propose adjusting the compliance start dates from 2021 to 2023 
for container vessels, refrigerated cargo vessels, and passenger vessels, and from 2024 to 2025 
for ro-ro vessels.  See Proposed 17 C.C.R. § 93130.7(b).  Staff noted that these proposed 
changes were made “in order to give registered entities additional time to prepare for compliance 
in light of the current economic downturn.”  CARB Second Notice of Public Availability of Modified 
Text and Availability of Additional Documents and/or Information (“Second Notice”), p. 9. 

Staff’s claims about “past recession events” do not appear to be supported by actual evidence in 
the record, nor is it clear what data justify Staff’s assertions about the predicted future “recovery” 
of tanker vessel visits.  Staff provide no evidence in the supporting materials for the Second 15-
Day Changes to justify not also affording tanker vessels additional time for compliance.  Indeed, 
in the Second Notice, Staff concede that all of the regulated vessel categories are seeing 
emissions reductions due to the serious reduction in economic activity and vessel visits 
attributable to the pandemic, and that all categories will take years “to recover to pre-recession 
visit levels.”  Second Notice, p. 18. 

The only indication given as to why tankers are being treated differently came in Staff’s slide 
presentation to the Board on June 25, 2020, during which Staff claimed that “we’re already starting 
to see increases in crude imports in May and June, and demand is expected to continue 
recovering as more people resume normal daily operations.  See Transcript of CARB 
Videoconference Meeting, June 25, 2020 (“Transcript”), p. 329:18-23.  But Staff have yet to 
present the data on which they purport to rely, making it impossible to assess the veracity or 
accuracy of their statements.  Moreover, since the June Board meeting, the resurgence of COVID-
19 cases in California has prompted the re-imposition of strict state and local responsive 
measures, including widespread business closures.  Under these circumstances, people are not 
resuming normal daily operations now or any time soon, and demand cannot be expected to 
continue recovering. 

The available data show that, contrary to Staff’s claim, the tanker industry is suffering significantly 
from the economic collapse right along with other vessel categories.  Energy Information 
Administration (“EIA”) data through April 2020 show that PADD 5 crude imports, which are 
dominated by California, have fallen 46% since December 2019. See 
https://www.eia.gov/dnav/pet/hist/LeafHandler.ashx?n=PET&s=MCRIMP51&f=M.  Furthermore, 
California Energy Commission data show that, compared to 2019 inputs during the same 
timeframe, California refinery crude inputs were down between 25 and 30 percent during May 
and June 2020, and down by 32% as of July 17.1  As the graphs in Tab 2 show, though they are 
not as low in July 2020 as they were in early May 2020, week to week U.S. crude imports and 

 
1 CA Energy Commission Weekly Fuels Watch Report, accessed July 23, 2020 at  
https://ww2.energy.ca.gov/almanac/petroleum_data/fuels_watch/index_cms.html (attached at Tab 1). 
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exports in 2020 are still far below averages seen in 2019.2  Total monthly visits of foreign tankers 
into Southern California ports and terminals went from 35 total visits in January 2020 to just 23 in 
May and in June 2020, a drop of 34.3%.  These same tanker visits as of mid-July were at only 
13, tracking for another very low month in July.3  These data translate to significant reductions in 
tanker traffic not accounted for in Staff’s tanker traffic projections or emissions totals, and stand 
in direct conflict to Staff’s suggestion that the tanker industry is somehow “recovered” from the 
COVID-19 downturn.   

But even if crude imports were seeing minor increases at times in May and June 2020, levels of 
recent activity do nothing to make at-berth capture and control feasible or safe for tanker vessels 
in the timetables provided in the Proposed Regulation.  As we and others have explained in detail 
in numerous prior comments, the types of emissions capture and control equipment that would 
be required for tankers in the current Proposed Regulation still have not been proven safe and 
feasible in real-world operations with tankers at marine terminals.  This makes both the original 
2027/2029 compliance dates, and the accelerated 2025/2027 compliance deadlines from the First 
15-Day Changes, unrealistic and potentially dangerous to attempt to meet, even if eventually 
determined to be feasible sometime in the future.  Indeed, CARB heard undisputed public 
testimony at the June Board meeting that failing to follow stringent safety measures in managing 
gases in tanker cargo spaces at berth can lead to catastrophic explosion and loss of human life, 
as it has in prior real-world incidents.  See Transcript, pp. 364-365 (testimony of Capt. Saul 
Stashower).  This issue alone warrants giving ports and terminals additional time to conduct 
necessary feasibility studies in order to determine whether and how at-berth capture and control 
could be accomplished without risking people’s safety.   

The safety concerns associated with tankers – and the critical need to fully understand and 
account for them in any regulation impacting tankers – are further underlined in the new Sixth 
Edition of the International Safety Guide for Tankers and Terminals (“ISGOTT”), published in June 
2020.  See “International Safety Guide for Tankers and Terminals,” International Chamber of 
Shipping, et al. (6th ed. 2020) (attached at Tab 4).  The ISGOTT is “widely recognised as the 
definitive best practice guidance on tanker safety and pollution prevention” (ISGOTT, p. iii), and 
compliance with ISGOTT measures is mandated under several California statutes and 
regulations.  See California Building Code (Title 24, C.C.R.), Ch. 31F (Marine Oil Terminal 
Engineering and Maintenance Standards (“MOTEMS”) requiring marine oil terminals to meet 
various ISGOTT standards); 2 C.C.R. §§ 2340(c)(29), 2355(a) (State Lands Commission safety 
requirements for tanker operations to meet specified ISGOTT provisions).  The latest ISGOTT 
now contains a new Chapter 8 with guidelines on due diligence steps that are to be taken before 
technologies not yet adopted in the tanker and terminal sector are applied to tankers.  Among 
these diligence steps are directions to review a proposed technology’s interface with the vessel’s 
existing systems and processes, preparation of formal risk and impact assessment plans, a study 
of hazards presented by the new technology, evaluation of consistency with other industry and 
classification society standards, and analyses of tanker and terminal personnel safety.  See 
ISGOTT, Ch. 8 (Tab 4).  ISGOTT Chapter 8 highlights the critical need to assess alternative and 
emerging technology to ensure that its introduction does not negatively impact tanker and marine 

 
2 See U.S. Energy Information Administration, Weekly U.S. Imports of Crude Oil and Weekly U.S. Exports of Crude 
Oil, Jan-Jul. 2020 (available at https://www.eia.gov/dnav/pet/hist/LeafHandler.ashx?n=pet&s=mcrimp51&f=m)  
(attached at Tab 2). 
3 July 2020, Marine Exchange of Southern California, “Major Ship Types By Count; 1-15 July 2020” (attached at Tab 
3).   
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oil terminal safety.  These important ISGOTT guidelines reinforce the safety concerns that we 
have documented throughout this rulemaking process.      

In adhering to the ISGOTT guidance, tanker operators also rely on direction, guidance and 
approvals for regulatory and standards compliance from classification societies like the American 
Bureau of Shipping (ABS), a “recognized organization” by the United States Coast Guard and 
International Maritime Organization (IMO), and member of the International Association of 
Classification Societies (IACS) with consultative status at the IMO.  The ABS has issued a 
guidance document relating to the numerous steps required to assess feasibility of any new 
technology on marine vessels before the technology can be adopted for real-world use, including 
engineering evaluations, risk assessments, engineering designs, creation of a manufacturing plan 
and quality assurance requirements, functional and model testing, prototype validation, systems 
integration testing, and ABS review.  See ABS, “Guidance Notes on Qualifying New 
Technologies” (April 2017) (attached at Tab 5) (“ABS Guidance”).  These safety, risk and other 
assessments cannot be short-cut or postponed for a later day.  As the ABS Guidance points out, 
“[t]he qualification activities within each stage employ risk assessments and engineering 
evaluations that build upon each other in order to determine if the new technology provides 
acceptable levels of safety in line with current offshore and marine industry practice.”  In other 
words, we cannot simply skip to the “operational stage” without first completing the first stages in 
the ABS Guidance – i.e., feasibility, concept verification, prototype validation and systems 
integration.    

The record contains no indication that Staff have even reviewed the requirements of the ISGOTT 
or the ABS Guidance in preparing the Proposed Regulation, let alone evaluated whether the 
Proposed Regulation meets the due diligence and risk assessment requirements of the ISGOTT.  
Again, additional time should be provided in the compliance schedule for tankers, as it has for 
other classes of vessels, in order to allow Staff the time necessary to ensure that the Proposed 
Regulation takes the new ISGOTT guidelines and the ABS Guidance into consideration.  These 
guidance materials also constitute new information that CARB must take into account in the 
analysis of hazard impacts in the Final Environmental Assessment for the Proposed Regulation. 

In light of the catastrophic economy-wide impacts of the pandemic, and given the many serious 
safety concerns that the Proposed Regulation continues to raise for the tanker category, it would 
be arbitrary and capricious for CARB to adopt changes granting additional time for compliance 
for all other regulated marine vessel classes “in light of the current economic downturn,” but not 
for tankers.  Building in this extra time is crucial to ensuring that CARB does not rush to force 
impracticable and potentially dangerous requirements on tankers, terminals and ports.      

III. The Extension of the Maximum “Innovative Concepts” Compliance Period from 
Three to Five Years Does Not Make It a Viable Compliance Alternative  

The Second 15-Day Changes also propose extending the time during which an “innovative 
concept” may be used for compliance from a maximum of three years to a maximum of five years.  
See Proposed 17 C.C.R. §§ 93130.2(b)(21), 93130.17(a)(7).  Staff remarked in the Second Notice 
that the proposed change is intended “to allow more certainty to innovative concept projects to be 
used for compliance under the Control Measure.”  Second Notice, p. 14. 

As we and others have explained in prior comments, the proposed “Innovative Concepts” 
provisions do not provide the true compliance alternative stakeholders requested – i.e., a 
compliance option in lieu of the currently unworkable requirement to install and operate yet-
unproven at-berth capture and control systems.  At best, an “Innovative Concept” would provide 
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a temporary additional compliance obligation for stakeholders who choose the option, and after 
a defined maximum period of time, stakeholders still would be required to meet the requirement 
to install a capture and control system or provide shore power.   

Changing this maximum time from three to five years does not address the core problems with 
the “Innovative Concepts” provisions.  Most fundamentally, the Second 15-Day Changes fail to 
provide any relief from the running deadlines to install at-berth shore power or capture and control 
systems.  Once one or more five-year “Innovative Concept” periods come to an end without CARB 
renewal (or during such a period if CARB decides to revoke an “Innovative Concept”), 
stakeholders then would become immediately subject to the default 2027/2025 deadlines to 
install a capture and control system.  Far from providing more incentive to tanker terminals to 
choose the “Innovative Concept” option, a five-year project period would actually provide less 
incentive by increasing the amount of lost investment from funding the Innovative Concept over 
five years, while leaving the stakeholder with little or no time to install capture and control by the 
now-accelerated default regulatory deadlines.       

IV. The Second 15-Day Changes to the Interim Evaluation Provisions Do Not 
Substitute for a Proper Feasibility Study 

The Second 15-Day Changes also propose that in the envisioned “interim evaluation” of available 
control technologies and infrastructure for tankers and ro-ro vessels, CARB Staff will not only 
review “potential requirements for control technologies for use with bulk and general cargo 
vessels, and for ocean-going vessels at anchor,” but now also the “control technologies” 
themselves.  See Proposed 17 C.C.R. § 93130.14(d).  Staff notes that “[t]his change clarifies that 
CARB will focus on what technologies are available, and will consider potential requirements for 
these specific vessel categories (rather than requirements for the control technologies 
themselves).”  Second Notice, p. 14. 

The proposed changes to subsection 93130.14(d) do not make the “interim evaluation” an 
adequate substitute for an actual tanker feasibility study done prior to adopting the Proposed 
Regulation.  As discussed above, Chapter 8 of the June 2020 ISGOTT update provides that all 
aspects of a proposed technology’s feasibility and safety – including hazards analyses, workability 
of the proposed interface with existing vessel systems, consistency with classification society and 
industry standards, and potential risks to tanker and shore-side personnel – must be reviewed 
before implementing the proposed technology, not after.  See ISGOTT, Ch. 8 (Tab 4).  

Throughout this entire rulemaking, WSPA has been urging Staff to conduct a feasibility study 
concerning the viability and safety of installing capture and control systems for use with tankers, 
and to assess the results of this study before imposing requirements on tanker vessels.  Yet, as 
currently proposed in the Second 15-Day Changes, section 93130.14(d) would require Staff to 
publish its report on tanker control technology by December 1, 2022 – nearly two years after 
portions of this Regulation become effective and a year after tanker terminals are required to 
submit terminal plans describing how they will comply with the Proposed Regulation. 

The Second 15-Day Changes do not remedy the problem by directing that Staff evaluate both the 
“potential requirements” for control technologies and the “control technologies” themselves.  We 
agree that these are critically important questions for determining whether and how tanker 
terminals can safely and feasibly comply with the Proposed Regulation.  But they need to be 
answered before imposing mandatory compliance deadlines on stakeholders, not two years 
later. 
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V. The Second 15-Day Changes Fail to Account for the Massive Economic 
Disruptions and Changes in Projected Emissions Attributable to COVID-19  

In the Second 15-Day Changes, while Staff finally acknowledge the existence of the coronavirus 
pandemic, they believe it merits no changes at all to predictions of future economic and vessel 
activity, likely future emissions, or anticipated health outcomes.  According to Staff, “[b]ecause 
the current circumstances are unique from past recession events, CARB staff expect there may 
be a reduction in emissions to continue over the next few years from reduced vessel visit activity 
but outcomes are unknown.  Therefore we did not make changes to our inputs or methodologies 
at this time.”4  Second Notice, p. 18.   

California law prohibits Staff from simply assuming away the most serious national economic 
calamity since the Great Depression.  The Health and Safety Code authorizes CARB to adopt 
regulations only after finding that they are necessary, technologically feasible, and cost effective 
given the information made available to CARB Staff.  Cal. Health & Safety Code §§ 39602.5(a), 
43013(a).  California Government Code Section 11346.3(c) further requires the Standardized 
Regulatory Impact Analysis (SRIA) in this rulemaking to conduct a full analysis of the potential of 
the Proposed Regulation to impact the creation or elimination of jobs, business, investment and 
innovation in the California economy, along with an accurate assessment of the health, safety 
and welfare benefits of the regulation.  Cal. Gov. Code § 11346.3(c)(1).    

Deciding that the most significant reduction of economic activity in a generation should result in 
zero change to Staff’s pre-pandemic economic and emission assumptions defies logic and is 
plainly arbitrary and capricious.  It allows this rulemaking to proceed on now increasingly 
inaccurate and unreliable projections of future tanker and other vessel activity in California’s ports 
and terminals over the next several years.  By refusing to account for reduced vessel activity in 
the future, Staff are choosing to rely on considerably overstated future emissions projections, 
leading to unrealistically high potential health impacts and, in turn, overstated promises of health 
benefits.  Also, as discussed below, Staff’s failure to disclose recent empirical data on tanker 
emissions has resulted in even further exaggerated and inaccurate projections for future tanker 
emissions. 

A slower national and California economy over the next several years will very likely lead to 
reduced vessel trips and growth of vessel traffic over that period.  Fewer vessel trips at California 
ports and terminals will mean lower at-berth emissions.  At the very least, this could substantially 
change Staff’s estimates of the potential health benefits of this measure (likely lower) and the 
cost-effectiveness of the Proposed Regulation (likely much less cost-effective).  Staff are not 
entitled to ignore these impacts.   

The public is not well-served when CARB Staff indulge exaggerated or unrealistic projections of 
future emissions.  As the Legislature has pointed out, “[i]naccurate [emissions] inventories that do 
not reflect the actual emissions into the air can lead to misdirected air quality control measures, 
resulting in delayed attainment of standards and unnecessary and significant costs.”  See Cal. 
Health & Safety Code § 39607.3(d).  Just because future “[o]utcomes are unknown” does not give 
CARB Staff permission to ignore them entirely.  It is CARB’s legal duty to accurately and fairly 
assess what impacts the coronavirus pandemic will have on future economic activity and vessel 
trips at California ports and terminals.  Only then can CARB understand the true future emissions 

 
4 Notably, Staff found “past recession events” instructive when granting all vessel classes but tankers relaxed 
compliance schedules, but apparently of no guidance whatsoever in requiring changes to assumptions of future 
vessel activity, emissions or health outcome assumptions.  See Second Notice, p. 18. 
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impacts of vessel traffic, and therefore, the potential impacts of the proposed measures on health 
and the actual cost-effectiveness of the Proposed Regulation.   

VI. Staff Have Failed to Consider Making Changes to Tanker Emission Assumptions 
Considering the Compelling Results of a CARB-Commissioned Independent 
Study on Real-World Tanker Emissions 

The Second 15-Day Changes fail to account for, or even acknowledge, a 2019 study 
commissioned by CARB on in-service tanker emissions – a study that shows a drastically lower 
emission factor for tankers than the factor on which Staff are currently relying.  In 2019, CARB 
commissioned engineers at the University of California, Riverside, Bourns College of Engineering 
Center for Environmental Research and Technology (“CE-CERT”) to conduct a study to evaluate 
real-world emissions from a modern tanker ship auxiliary boiler in the process of offloading fuel 
at berth.  See Miller, W. et  al., “Emissions Evaluation of a Large Capacity Auxiliary Boiler on a 
Modern Tanker,” Draft Final Report, March 2020 (attached at Tab 6) (“CE-CERT Report”).  CE-
CERT conducted testing of the boiler in October 2019.  The draft report, which is dated March 
2020, was only made available to WSPA in early July 2020.   

In our February 2019 comment letter on the Proposed Regulation, we expressed concern that the 
emission factors being used for tanker vessels “do not provide an accurate characterization of the 
emissions resultant from engines and boilers aboard a modern fleet” and specifically that the 
“stagnant PM emission factor is of particular concern.”  Staff was and still is using a 0.151 g/kWh 
PM2.5 emission factor and a 1.995 g/kWh NOx emission factor for tanker boilers in its emissions 
inventory for the Proposed Regulation.  These emission factors are based on a 2002 report from 
Entec compiling data on vessels that were over 20 years old at that time, few of which are still in 
operation today.5  Critically, Entec’s boiler emissions factors were derived from boilers using 
heavy No. 6 fuel oil – not the cleaner burning, low sulfur distillate fuels CARB has mandated since 
2008.  See Entec Report, Ch. 2, p. 16 (“Emission factor measurement data relating to gas turbines 
and steam turbines are scarce in comparison to diesel engines and thus a greater uncertainty is 
associated with these factors. For steam turbines, all recent marine emission inventory studies 
have relied on US data from the early 1980s (US EPA, 1985 and Scott Environmental Technology 
Inc., 1981). Since no new data has been found in the literature and steam engines are in general 
being phased out, the same emission factors are proposed here.”)  The old NOx and PM2.5 
emissions factors for heavy fuel oil are significantly higher than those for the low sulfur distillate 
fuels burned in tankers today.   

Based on empirical observation, the CE-CERT Report observed tanker boiler PM2.5 emissions 
of 0.022 g/kg-fuel, which (using Staff’s specific fuel consumption figure) converts to a PM2.5 
emission factor of 0.0066 g/kWh.6  This empirically-derived emission factor is 96% lower than 
the tanker PM2.5 emission factor still being used in Staff’s assumptions.  

While it appears results on metals emissions still have yet to be added to the report due to COVID-
19 related delays, its PM and NOx data appear to be complete and are directly relevant to the 
proposed regulation of tanker terminals in this rulemaking.  Not only were the CE-CERT Report’s 

 
5 See “Quantification of emissions from ships associated with ship movements between ports in the European 
Community,” Entec UK Limited, Final Report (July 2002), Ch. 2 (“Entec Report”) (available at 
https://ec.europa.eu/environment/air/pdf/chapter2_ship_emissions.pdf). 
6 The emissions factors derived here from the CE-CERT Report were derived using the same approach as the 
emissions factors calculated by Starcrest for CARB, in order to ensure the numbers cited herein can be meaningfully 
compared with the numbers used by CARB Staff. 
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conclusions based on empirical data from an actual in-service tanker vessel, they also are 
significantly instructive as to the broader tanker fleet calling at California ports and terminals. 
PM2.5 emissions from modern boilers are far less than those reflected in Staff’s outdated PM2.5 
emission factor largely due to changes in the type of fuel used and significant improvements to 
tanker boiler designs over 40 years.  WSPA understands that CE-CERT discussed these findings 
with a representative from the boiler manufacturer (Alpha Laval) and was told that the improved 
nozzle designs used in current marine auxiliary boilers and the use of distillate fuel markedly 
reduced PM2.5 emissions due to less fouling and finer droplets.   

If the CE-CERT Report’s empirically derived emission factor were used in Staff’s emissions 
estimates for tankers, the projected share of statewide ocean-going vessel (“OGV”) PM2.5 
emissions attributable to tanker vessels would fall from 50% to 20%.  Yet at the June 25 Board 
hearing, Staff’s slide presentation continued to misrepresent tankers’ share of overall OGV PM2.5 
emissions as 50%.  At the June 25 hearing, Staff repeatedly cited this 50% number as an 
important basis for not adjusting compliance timelines or other requirements in the Proposed 
Regulation for tanker vessels.   

Similarly, the CE-CERT Report observed real-world tanker boiler NOx emissions to be 0.858 
g/kWh, which is 57% smaller than the obsolete 1.995 g/kWh factor used by CARB that is based 
on the 40-year-old study.  As with PM2.5, CARB is greatly overestimating the NOx emissions 
associated with tankers, and thus inflating the associated health benefits. The table below 
summarizes the differences in the emissions factors measured by the CE-CERT and those used 
by CARB.  

Source NOx 
(g/kWh) 

PM2.5 
(g/kWh) 

CE-CERT 0.858 0.0066 
CARB 1.995 0.151 

Staff Emissions 
Overstated By 233% 2,288% 

 

The CE-CERT Report establishes that Staff’s NOx and PM2.5 assumptions incorrectly overstate 
actual tanker auxiliary boiler emissions, overstating actual NOx by 233% and overstating actual 
PM2.5 by a whopping 2,288%.  Thus, the results of the CE-CERT Report must be assessed and 
incorporated into this rulemaking, and Staff’s grossly overestimated PM2.5 and NOx emission 
factors must be corrected. 

Also, the CE-CERT Report leads to potential questions about the validity of other Staff 
assumptions regarding tanker emissions and the resulting projections of health impacts.  Together 
with refining its estimates of future economic and vessel activity as discussed above, Staff must 
incorporate these new emissions assumptions (and any other corrected emissions assumptions) 
into their overall analysis of anticipated future emissions levels, cost effectiveness calculations, 
and other variables dependent on the tanker emissions estimates.   

Regardless of what conclusions are to be drawn from the Report, Staff has a legal duty to disclose 
and discuss the Report’s findings.  If Staff believe it is necessary to await a final version of the 
Report or solicit additional vessel testing before addressing the new emission data in this 
rulemaking, Staff should delay finalizing the Proposed Regulation.  
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*          *          * 

WSPA stands ready and willing to assist Staff in doing the hard work necessary to complete a 
feasibility study, so that we may determine whether at-berth capture and control for tankers can 
be accomplished safely and in accord with the newest international tanker standards.  But if this 
work is not properly completed, lives will be put at risk.  We remain deeply concerned that 
Staff have now submitted two revisions of the Proposed Regulation without adequate 
consideration of the significant health and safety issues posed, and without building in the time 
necessary for a feasibility study for tankers.  This study must be done before imposing compliance 
mandates on ports and terminals, not years later.  In the meantime, Staff cannot pretend that an 
unprecedented worldwide pandemic will have no impact on future economic activity or emissions.  
Staff must take the time needed to assess the serious economic impacts of COVID-19 and what 
it will mean in terms of true future emissions from OGVs.  Stakeholders and the public deserve to 
have this rulemaking informed by a full and fair evaluation of the facts as they stand today, not as 
Staff might have understood them a year ago.        
 
Sincerely,  
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Foreword 
I am very pleased to introduce the revised Sixth Edition of the International Safely Guide for Oil Tankers and 
Terminals, or /$GOTT as ii is generally known throughout the global tanker industry and amongst the Member 
Stales of the UN International Maritime Organization UMOl. 

ISGOTT. first published In 1978, is now widely recognised as the definitive best practice guidance on tanker 
safety and pollution prevention, and is a perfect example of the good coope<alion that exists between the IMO 
and !he shipping industry the Organization regulates. The authors ot !his major publication - the International 
Chamber of Shipping OCS). the Oil Companies International Marine Forum IOCIMFJ and the International 
Association of Por ts and Harbors (IAPH) - all enjoy consultative status with the IMO and contribute 
significantly to its work through their active participation at IMO meetings. 

I believe that a reason why ISGOTT has endured, and is so highly regarded. is the vital complementary role it 
plays in working alongside the comprehensive framework of global shipping regulation that has been adopted 
by the IMO to help ensure safe and pollution-free ship operations. 

Global maritime regulations. enforced by Flag States. are vi tal for ensuring that all ships. regardless or flag. can 
operate safely and efficiently wherever in the wor.ld they are trading. However, funher detailed guidance on 
best ope<ational practice is leveraged from the vast experience of industry professionals. Industry publications 
such as tSGOT'T are therefore crucial for ensuring that the aims and objectives of IMO instruments, such as the 
MARPOL and SOLAS Conventions. are achieved in real life. 

The safely record and the environmental performance of the tanker industry has improved substantially since 
the adoption by the IMO of its many Conventions and Codes. This impressive improvement in performance 
has not been deUve<ed by regulation alone. Ii is a testimony lo the good practices deployed. and constantly 
relined, by the industry itself and the dedication and huge professionalism or the seafarers and other personnel 
i t employs. 

This firm commitment by the industry lo continuous improvement is a concept fully embraced by the IMO's ISM 
Code, and I believe this is clearly demonstrated by the industry's ongoing efforts to keep ISGOTT updated. 

I fully support the industry-wide collaboration that has made this new edition or ISGOTT possible. This is 
crucial to ensuring that the mari time industry will not only contribute to maintaining and further improving its 
excellent safety record and reducing its environmental impact, but will also bring us ever closer lo the ultimate 
goal of zero accidents. 

Kitack Lim 
Secretary-General 
International Maritime Organization 
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lntroduc1 on to ttic Sixth Edihor. 

Introduction to the Sixth Edition 
Effective management of health. safety and environmental protection is critical to the tanker and terminal 
industry and the International Safety Guide for Oil Tankers and Terminals aSGOm has become the standard 
reference on the safe operation of oil tankers and the terminals they serve. 

/$GOTT was first published in 1978 by combining the contents of the Tanker Safety Guide (Petroleum! published 
by the International Chamber of Shipping UCS> and the International Oil Tanker and Terminal Safety Guide 
published on behalf of the Oil Companies International Marine Forum lOCIMF). This revision of /SGOTT updales 
and replaces the prior Fifth Edition that was published in 2006 and has been reviewed by OCIMF and ICS 
together with the rnternational Association of Porls and Harbors <IAPHJ. In addition, support has also been 
provided by other industry associations including the lnlernalional Association or Independent Tanker Owners 
<INTERTANKOJ, the Society or International Gas Tanker and Terminal Operators <SrGTTOJ and the Society for 
Gas as a Marine Fuel lSGMFJ, as well as specialists in topics such as human factors. 

Through the combined ertort of multidisciplinary subject mailer experts from these industry leading 
organisations, this publication has been enhanced to ensure that it continues to reflect current best practice 
and legislation and, as a result, will maintain its position as a definitive reference for the safe operation or oil 
tankers and the marine terminals they visit. 

This Sixth Edition encompasses the latest thinking on a range of topical issues including gas detection, the 
toxicity and the toxic effects or petroleum products (including benzene and hydrogen sulphide). the generation 
or static electricity and stray currents, fire protection and the gro-.ving use of mobile electronic technology. 

In addition, the opportunity was taken 10 include new topics or to significantry reappraise topics previously 
covered that have undergone a shirt in emphasis since the Fifth Edition. These include: 

• Enclosed space entry. 

• Human factors. 

• Safely Management Systems (SMSs), including complementary tools and processes such as permits to 
work, risk assessment, Lock-out/ Tag-out (LO/TOJ, Stop Work Authority <SWAJ and their linkage to the 
underlying principles of the International 5<1/ety Management (ISM) Code. 

• Marine terminal administration and the critical importance of the lanker/terminal interface. 

• Alternative and emerging technologies. 

• Bunkering operations, including the use of alternative fuels such as Liquefied Natural Gas lLNGJ. 

• Cargo inspectors. 

• Alignment with OCIMF's recently revised Mooring Equipment Guidelines. 

• Maritime security and linkage to both the International Ship and Port Facility Security (/SPSJ Code and 
industry's maritime security Best Management Practices <BMP). 

The Ship/Shore Safely and Bunkering Operations Checklists have also been completely revised lo reflect 
changes in the understanding of the impact of human factors in their effective use. The importance of ensuring 
that Individual and joint responsibilities for the tanker and the terminal are clearly communicated before arrival 
as well as when alongside. is central to this objective. 

The Sixth Edition of ISGOTT retains the lour section format of: 

Pc:J· ti St:r'f-' a Ir f:_1r·•,.::::!1c·1 

Part 2 Tanker Information 

Part 3 Marine Terminal Information 

Part 4 Sh;p/Shore <Tanker/Tcii'minall lnier/"ace 
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uire has been taken to ensure that where the guidance given in previous editions is still relevant and accurate. 
any amendments. changes or deletions have only enhanced lhe content and nol diminished the ethos of 
ensuring the health. safety and environmental protection of those who use the guide. 

The a ulhors believe that /SGOTT Sixth Edition continues 'lo provide the best technical guidance on oil tanker 
and terminal operations. All operat0<s are urged 10 ensure that the recommendations in this guide are not only 
read and fully understood, but are also followed through their SMSs and procedures. 
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Purpose ;:ind Scope 

Purpose and Scope 
The primary purpose of lhe International Safety Guide for Oil Tankers and Terminals IISGOTTJ is lo provide 
operational advice lo assist personnel direclly involved in lanker and terminal operations. It makes 
recommendat·ions for lanker and terminal personnel on the safe carr iage and handling or crude oil and 
peiroleum products on tankers and al terminals. ll does not, however, provide a defini tive description of how 
lanker and terminal operations are conducted. 

To achieve ils purpose ISGOTT provides guidance on, and exami:,les of, certain aspects of lanker and terminal 
operations and how they may be managed. Effective management or risk demands SMSs, processes and 
controls and procedures that can quickly adapt to change. Therefore, the guidance given is, in many cases, 
intentionally non-prescriptive and alternative prncedures may be adopted by operators in the management or 
their operations. These alternative procedures may exceed lhe recommendations contained in lhis guide and 
are strongly encouraged where they will further enhance lhe safety objective. 

When adopting alternative procedures, operators should follow a risk-based management process that 
incorporates systems for identi fying and assessing the risks andl for demonstrating how they are safety 
managed. Guidance in the Sixth Edition is aimed at further assisting operators of tankers and marine terminals 
in these pr incl ples of safe management. For shipboard operations, this course of action must satisfy the 
requirements of lhe ISM Code. 

In all cases, the advice given in !SGOTT is subject lo any international, national or local regulations lhal may be 
applicable and is intended only lo complement or strengthen those requirements. Companies responsible for 
lhe operation of tankers and terminals should ensure thal they are aware of any such requirements and ensure 
full compliance. 

ll is recommMded that a copy of /SGOTT is kepl and used on board every tanker and in every marine 
terminal to provide advice on operational procedures and the shared responsibility fot operations at lhe 
ship/shore interface. 

Cer tain subjects are dealt with in greater detail in other publications issued by the IMO, ICS or OCfMF or by 
other maritime industry organisations. Where this is the case, an appropriate reference is made and a list or 
lhese publications is given in lhe bibfiography. 

It is not the purpose of the guide to make recommendations on design or construction of tankers. Information 
on these matters may be obtained from national authorities and from authorised bodies such as Classi fication 
Societies. Similarly, lhe guide does not auempl lo deal with certain other safety related mailers, e.g. 
navigation. helicopter operations and shipyard safety, although some aspects are inevitably touched upon. 

IL should also be noted that the scope or /$GOTT relates only 10 cargoes of crude oil and petroleum products 
that are carried in oil tankers, chemical tankers, gas carriers and combination carriers certified for the carriage 
of petroleum products. Therefore, it does not cover the carr iage of chemicals or liquefied gases other than 
in the context of where they may be used on board oil tankers, e-.g. LNG as a marine fuel. The carr iage of 
chemicals and gases as cargo are lhe subject of other industry guides. 

Industry guidance such as JSGOTT Is based on the best knowledge and information available to the authors. 
Irrespective of this and the subject maller. 0< how strong and imiportant the information provided, the industry 
is not in a position to mandate i ts own advice. For this reason. industry guidance in /$GOTT is characterised 
by the word 'should'. IMO regulations implemented by national administrations are legally enforceable and. 
therefore, when !SGOTT references such regulations or their implications the 1erm used is 'must'. 

Finally, the guide is not intended 10 encompass offshore facilities such as Floating Production Storage and 
Offloading UnJls CFPSOs) and Ftoaling Storage Units (FSUsl; operators of such units may, however. wish to 
consider the guidance given 10 the extent that good lanker practice is equally applicable to their operations. 
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Comments anc suggestions for improvement are always welcome for possible inclusion In future editions. 
They may be addressed to any of the three sponsoring organisations as follows: 

lnt@rnational Chamber of Shipping 

38 St Mary Ax~ 
London 
EC3A88H 
United Kingdom 
web: www.ics-shipping.org 

Oil Companies International Marine Forum 
29 Queen An~·s Gate 
London 
SWIH 98U 
United Kingdom 
web: www.oci'1'lLorg 

International Association of Ports and Harbors 
7th Floor 
Soulh Tower f\ew Pier Takeshiba 
1-16-1 Kaigan 
Minato-ku 
Tokyo 105-0022 
Japan 
web: www.iap,wortdports.org 
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CHAPTER 8 

Alternative and Emerging 
Technologies 
8.1 Definition 

8.2 Examples 

8.3 Due diligence process 

This chapter describes how alternative and emerging technologies can be assessed to make sure 

they do not affect safety on tankers and terminals. The due diligence process can be used in the 

tanker"s SMS and safety manuals on the terminal. For more detail on alternative and emerging 

mooring technologies, see OCIMF's Mooring Equipment Guidelines. 

8.1 Definition 
Alte.-native technologies are technologies that have a documented track record in another sector 

but are not yet adopted in the tanker and te.-minat sector. 

Emerging technologies are technologies that do not have a documented track record in any sector 

but could be developed in the future to improve the safety and the efficiency of the tanker and 
ter minal sector. 

In both cases. no known best practice would exist for the tanker and terminal sectors. 

8.2 Examples 
Al the time of publication. the following alternative or emerging technologies exist: 

• Marine Aulonomous Surface Ships (MASS). 

• Autonomous Underwater Vehicles (AUVJ. 

• Marine mobile technology. e.g. intrinsically safe electronic tablets and telephones. 

• Aerial drones. 

• Robotic crawlers. 

• Cold ironing. 

• Methanol bunkering. 

• Hydrogen fuel cell management. 

• Electric cell propulsion power supply. 
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The list Is not exhaustive. This guide does not endorse or oppose the listed technologies. 
bul they may be considered tor use following a structured due diligence and formal risk 
assessment process. 

8.3 Due diligence process 

8.3.1 Evaluation 

8.3.2 

8.3.3 

Before considering the adoption of an alternative or emerging technology. a preliminary design 
review should be completed lo evaluate the: 

• General description and its equivatency 10 existing technologies. 

, Functional descr iption and its equivalency to existing technologies. 

, Interface with existing technologies. 

• Interface with existing systems and operational processes. 

• Preliminary documentation. design drawings. general arrangements. product specifications and 
applicable codes and standards. 

• Detailed formal safely and operational risk assessment plans. Including assessments of 
human factors. 

• Any additional design basis documentation. 

• Consistency with other industry reference materials, e.g. lhe World Association for 
Waterborne Transport Infrastructure (PIANC> or the International Association cf Classification 
Societies OACS). 

Impact 

The tanker and terminal should complete an impact assessment before agreeing to use an 
alternative or emerging technology at the marine interface. This process should be documented 
and ensure that both parties have assessed and understood the risks of using the alternative or 
emerging technology. 

If either the tanker or terminal is unable to complete the impact assessment, they should tell the 
other party what technology is being used and share any relevant documentation to support its 
use, e.g. the risk assessment and evaluation reports or design and product specifications. 

If the alternative or emerging technology only affects lhe tanker or the terminal the above 
exchange does not need to happen unless a general understanding would be useful. 

Equivalency 
Equivatency should be demonstrated through detailed data analysis of engineering or design 
studies. prototype and/or on-site testing and experience. Compare the data analysis of 
the alternative or emerging technology with the existing technology it is replacing or being 
used alongside. 

Equivalency should show that the alternative or emerging technology is at least as good as the 
existing technology in delivering: 

• The safety of tanker and terminal personnel. 

• The assurance that the risks continue to be effectively managed. 

• Suitable margins of safety that include the probability and consequence or system failure. 

• Operational effectiveness and integrity. 

• Compliance with applicable regulations. standards and recommended industry guidance and 
best practices. 
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8.3.4 

8.3.5 

Chapter 8 Altc-rn.:;.bvc and Emerging Technologies 

Formal safety risk assessments 

Formal documented and detailed safety risk assessments should be carried out to understand the 
risks ot using alternative or emerging technologies. It is recommended that personnel conducting 
these r isk assessments: 

• Ate experienced in the methods or risk assessment being used. 

• Have a detailed working knowledge of the alternative or emerging technology, the equivalent 
existing technology and industry best practices. 

Classification Societies. marine consultants or other organisations may provide an independent 
formal safety risk assessment or guidance on how to effectively evaluate allernative and 
emerging technologies. 

The IMO also provides guidance to administrations for approving alternatives and equivalents 
in MSC.l/Circ.1455 Guidelines for the Approval of Alternatives and Equivalents os Provided for in 
Various IMO Instruments. 

Factors to consider in a format safety r isk assessment or an alternative or emerging 
technology include: 

• Hazards associated with the alternative or emerging technology and/or its equivalency. 

• Safeguards Incorporated into the design or the alternative or emerging technology. including 
measures to ensure the safety or personnel. 

• Human factors and any risk reducing benefits from adopting the alternative or 
emerging technology. 

• Risk modelling to identify frequencies and potential consequences of hazards. 

• Risks related to the local conditions and locally required operations. 

• Issues that may require further detailed analysis and testing/evaluation. 

• Issues that may require special attention with respect to operations. inspection and 
maintenaoce. including personnel. equipment and systems redundancy. 

• How the alternative or emerging technology works under different environmental conditions. 
e.g. air temperature, marine spray or ice. 

Stakeholder engagement 

The number and type of stakeholders involved in evaluating an alternative or emerging technology 
will depend on its impact and the complexity of its imptementallon. 

Stakeholder mapping is recommended for identifying stakeholders who are important to lhe 
evaluation and success of the alternative or emerging technologies. 
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F o r e w o r d  

Foreword  
The marine and offshore industries regularly develop new technologies that have no service history in the 
proposed application or environment. Often, governing industry codes and regulations do not develop at 
the same pace as technology. These new technologies have little or no precedent and may be so different 
from existing designs that the requirements contained in class Rules may not be directly applicable. 

These Guidance Notes describe the ABS approach for qualification of new technologies to confirm their 
ability to perform intended functions in accordance with defined performance requirements. This document 
also provides details regarding the required submittals and the key interaction points with ABS during the 
new technology development to benefit from ABS involvement as a trusted advisor. 

A systems engineering approach to qualification is introduced in this document that allows for systematic 
and consistent evaluation of new technologies as they mature from a concept through confirmation of 
operational integrity in their intended applications. The approach is divided into a five stage process that is 
aligned with the typical product development phases of a new technology: 

• Feasibility Stage 

• Concept Verification Stage 

• Prototype Validation Stage 

• System Integration Stage 

• Operational Stage 

Completion of qualification activities within each stage of the new technology qualification process results 
in a Statement of Maturity issued to the client attesting to the maturity level of the new technology. Upon 
completion of the Prototype Validation Stage, the new technology may be “Type Approved” under the 
ABS Type Approval Program to limit repeated evaluation of identical designs for eligible products. During 
the Prototype Validation Stage, if all the engineering evaluations have been completed, a Product Design 
Assessment (PDA) can be issued prior to further consideration for ABS Type Approval.  

The integration of the new technology qualification process with the Novel Concept Class Approval process 
(as presented within the ABS Guidance Notes on Review and Approval of Novel Concepts) provides end 
users of the qualified technologies with the added benefit that the transition from new technology qualification 
to Class Approval will be seamless. It provides regulatory agencies with the confidence that all hazards 
associated with the introduction of the new technology to the market has been systematically identified and 
mitigated. It is to be noted that when applying these Guidance Notes for certification or classification purposes 
in conjunction with Novel Concept Class Approval process, the primary driver for classification acceptance 
will be safety even though there may be additional functional requirements (e.g., reliability) defined by the 
client.  

These Guidance Notes become effective on the first day of the month of publication. 

Users are advised to check periodically on the ABS website www.eagle.org to verify that this version of 
these Guidance Notes is the most current.  

We welcome your feedback. Comments or suggestions can be sent electronically by email to rsd@eagle.org. 

Terms of Use 
The information presented herein is intended solely to assist the reader in the methodologies and/or 
techniques discussed. These Guidance Notes do not and cannot replace the analysis and/or advice of a 
qualified professional. It is the responsibility of the reader to perform their own assessment and obtain 
professional advice. Information contained herein is considered to be pertinent at the time of publication, 
but may be invalidated as a result of subsequent legislations, regulations, standards, methods, and/or more 
updated information and the reader assumes full responsibility for compliance. This publication may not be 
copied or redistributed in part or in whole without prior written consent from ABS. 
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S e c t i o n  1 :  I n t r o d u c t i o n  

S E C T I O N   1  Introduction 

1 Overview 
These Guidance Notes describe the ABS approach for qualification of new technologies to confirm their 
ability to perform intended functions in accordance with defined performance requirements. They also 
provide details of the required submittals, the ABS review process and the key interaction points with ABS 
during the new technology development. 

This document introduces a systems engineering approach to qualification that allows for systematic and 
consistent evaluation of new technologies as it matures from a concept through confirmation of operational 
integrity in its intended application. The approach is divided into a multi-stage process that is aligned with 
the typical product development phases of a new technology. The qualification activities within each stage 
employ risk assessments and engineering evaluations that build upon each other in order to determine if the 
new technology provides acceptable levels of safety in line with current offshore and marine industry 
practice. The qualification efforts by all stakeholders including the vendor, system integrator and end-user 
at each stage are recognized and captured within a new technology qualification plan (NTQP). Completion 
of qualification activities as identified within each stage of the NTQP results in a Statement of Maturity 
being issued by ABS attesting to the maturity level of the new technology.  

The process is also compatible with approaches based on technology readiness levels (TRLs), (e.g. API RP 
17N/Q, ISO 16290/NASA, and US DoD); and can be tailored to projects that require the use of multiple 
pathways to qualification. The comparison of ABS Qualification Stages with industry TRLs can be found 
in Appendix 2. 

It is to be noted that when applying these Guidance Notes for certification or classification purposes in 
conjunction with Novel Concept Class Approval process, the primary driver for classification acceptance will be 
safety even though there may be additional functional requirements (e.g., reliability) defined by the client.  

3 Background 
The marine and offshore industries regularly develop new technologies that have no service history in the 
proposed application or environment. Often, governing industry codes and regulations do not develop at the 
same pace. These new technologies have little or no precedent and may be so different from existing 
designs that the requirements contained in class Rules may not be directly applicable.  

Marine vessels and offshore units which contain new technological features or designs that are not currently 
governed by Rules, Guides and existing industry standards may still be qualified and/or approved by ABS 
through the process described in these Guidance Notes. This qualification is on the basis that the Rules, Guides, 
and existing industry standards, insofar as applicable, have been complied with, and that special consideration 
through appropriate risk assessments and engineering evaluations has been given to the new features 
through the application of these Guidance Notes. 

These Guidance Notes are structured to provide a general procedure for vendors/system integrators/end-
users to guide them through the process of obtaining Statements of Maturity attesting to the maturity level 
of new technologies.  The process can be applied to technologies seeking qualification independent of class 
approval or installation on ABS classed assets. 

The integration of the new technology qualification process and the Novel Concept Class Approval process 
provides end users of the qualified technologies with the added benefit that the transition from new 
technology qualification to Class Approval will be seamless. It provides regulatory agencies with the 
confidence that hazards associated with the introduction of the new technology has been systematically 
identified and mitigated. 
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5 Application 
These Guidance Notes are in general applicable to all new technologies for offshore units and marine 
vessels that do not follow typical Rules, Guides, or industry codes or standards. This document provides 
guidance to parties seeking recognition for the maturity level of a proposed new technology. 

A new technology for the purpose of these Guidance Notes is defined as any design (material, component, 
equipment or system), process or procedure which does not have prior in-service experience, and/or any 
classification rules, statutory regulations or industry standards that are directly applicable. It is possible to 
categorize the type of “novelty” in one of four categories: 

i) Existing design/process/procedures challenging the present boundaries/envelope of current offshore 
or marine applications 

ii) Existing design/process/procedures in new or novel applications 

iii) New or novel design/process/procedures in existing applications. 

iv) New or novel design/process/procedures in new or novel applications 

An asset such as a marine vessel or an offshore unit becomes a novel concept if the incorporation of any 
new technology(ies) appreciably alters its service scope, functional capability, and/or risk profile. Novel 
concepts are typically presented to ABS for review and class approval following the process in the ABS 
Guidance Notes on Review and Approval of Novel Concepts (Novel Concept Guidance Notes).  

The New Technology Qualification (NTQ) process could be applicable in the following cases: 

i) To qualify new technology that may need to be classed or certified at a later date 

ii) To simultaneously qualify new technology identified while seeking class approval for a novel concept 

iii) To qualify a new technology independent of the need to be classed or certified 

If the proposed new technology is intended for incorporation on an asset to be classed by ABS, then it is 
recommended that the new technology complete up to and including the System Integration Stage of the 
New Technology Qualification (NTQ) process. In other cases, the level of maturity to which the new 
technology may be qualified depends on the client’s request. New technology qualification could be 
requested from ABS at any level of indenture as desired such as component, sub-system or system level.  

The process is designed to accommodate cases where multiple vendors, system integrators, and/or end-
users need to work together to qualify a combination of new technologies. In such cases, it is important for 
the teams to work together to integrate technologies as early as possible in order to optimize the process. 
Even though these Guidance Notes are primarily intended for the qualification of new technologies, the 
approach could also be applied to qualify existing technologies. 

7 New Technology Qualification Process 
The NTQ process confirms the ability of a new technology to perform its intended functions in accordance 
with defined performance requirements. The process starts with a comprehensive description of the 
technology to be qualified, followed by a screening of the technology to reveal the new or novel features 
that the qualification should focus on. 

The process is divided into five sequential stages that progressively qualify the technology from feasible to 
operational stages as requested. The five qualification stages are: 

i) Feasibility Stage 

ii) Concept Verification Stage 

iii) Prototype Validation Stage 

iv) System Integration Stage 

v) Operational Stage  
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Qualification activities outlined in the New Technology Qualification Plan (NTQP), are to be performed 
within each stage and should be defined at the end of the previous stage as agreed between the client and 
ABS. The qualification activities are based on the information available depending on the maturity level 
and based on the findings and knowledge gained in the previous stages completed. Typically, there are two 
main sets of activities within each stage, namely, engineering evaluations and risk assessments.  

Upon completion of each of the five stages, a Statement of Maturity will be issued to the vendor(s) and the 
technology can progress to the next stage of maturity. It is envisioned that some vendors may have developed 
technologies to a level beyond the Feasibility Stage prior to contacting ABS for this qualification service. 
In such cases, ABS would perform an assessment of the current stage of technology development and endorse 
the technology with the applicable Statement of Maturity based on this assessment. The technology 
qualification can then proceed starting at that stage and continuing to the subsequent stages. Additionally, 
the new technology qualification process can be stopped at any stage, and restarted at an agreed upon time. 

Section 1, Figure 1 provides a basic overview of the process along with the Statements of Maturity issued. 
Further guidance on each topic and deliverables that are to be submitted to ABS for review can be found in 
later Sections. 

 

FIGURE 1 
New Technology Qualification Process 
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9 ABS Type Approval Program 
New technologies that have completed the Prototype Validation Stage of the NTQ process or have been 
“Technology Qualified”, and can be consistently manufactured to the same design and specification may 
be “Type Approved” under the ABS Type Approval Program. During the Prototype Validation Stage, if all 
the engineering evaluations have been completed, a Product Design Assessment (PDA) can be issued prior 
to further consideration for ABS Type Approval. The ABS Type Approval Program is a voluntary option 
for the demonstration of compliance of a system or product with the defined performance requirements as 
derived from Rules, Guides, or other recognized standards. It may be applied at the request of the vendor 
or manufacturer. The suitability of the ABS Type Approval Program for the proposed new technology will 
be determined on a case-by-case basis. 

Specific requirements and details regarding the ABS Type Approval Program can be found in 1-1-4/7.7 
and Appendix 1-1-A3 of the ABS Rules for Conditions of Classification (Part 1). 

11 Definitions 
As Low As Reasonably Practicable (ALARP).  Refers to a level of risk that is neither negligibly low nor 
intolerably high, for which further investment of resources for risk reduction is not justifiable. Risk should 
be reduced to ALARP level considering the cost effectiveness of the risk control options. 

Approval.  Confirmation that the plans, reports or documents submitted to ABS have been reviewed for 
compliance with one or more of the required Rules, Guides, standards or other criteria acceptable to ABS. 

Availability.  Ability of an item to be in a state to perform a required function under given conditions at a 
given instant of time or over a given time interval, assuming that the required external resources are provided 
(ISO 14224).  

Boundary.  Interface between an item and its surroundings (ISO 14224). 

Client.  The vendor, OEM, manufacturer, asset owner/operator of the new technology or novel concept, 
representing any party or parties that have a stake or interest in the design or third party groups working 
under or for these entities.  

Consequence.  The measure of the outcome of an event occurrence in terms of people affected, property 
damaged, outage time, dollars lost or any other chosen parameter usually expressed in terms of consequence 
per event or consequence amount per unit of time, typically per year. 

Controls.  The measures taken to prevent hazards from causing undesirable events. Controls can be physical 
(e.g., safety shutdowns, redundant controls, added conservatism in design, etc.), procedural (e.g., operating 
procedures, routine inspection requirements, etc.) and can also address human factors (employee selection, 
training, supervision). 

Critical Assumption.  An assumption that if found not true will change the conclusions of the study that 
used such assumption.  

Engineering Evaluations.  Various engineering analysis tools and testing that may be used to support new 
technology qualification activities. Typical examples include but not limited to the following: Finite Element 
Analysis (FEA), Computational Fluid Dynamics (CFD), Functional and Performance Testing, Model 
Testing, System Integration Testing, etc. 

Failure.  The loss of the ability to perform the intended function. 

Failure Causes.  Circumstances associated with design, manufacture, installation, use and maintenance 
that have led to a failure (ISO 14224). 

Failure Mechanism.  A physical or chemical process resulting in a form of damage which will ultimately 
lead to failure. 

Failure Mode.  The specific manner of failure that the failure mechanism produces. 

Functional Specification.  Document that describes the features, characteristics, process conditions, boundaries 
and exclusions defining the performance and use requirements of the product, process or service (ISO 13880). 
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Frequency.  The occurrence of a potential event per unit of time, typically expressed as events per year. 

Global Effects.  Total effect an identified failure has on the operation, function or status of the installation 
or vessel and end effects on safety and the environment. 

Hazards.  Conditions that exist which may potentially lead to an undesirable event. 

Indenture Level.  The level of subdivision of an item from the point of view of maintenance action (ISO 14224). 

Item.  Any part, component, device, subsystem, functional unit, equipment or system that can be individually 
considered (ISO 14224). 

Local Effects.  Impacts that an identified failure mode has on the operation or function of the item under 
consideration or adjacent systems. 

Maintainability.  Ability of an item under given conditions of use, to be retained in, or restored to, a state 
in which it can perform a required function, when maintenance is performed under given conditions and 
using stated procedures and resources (ISO 14224). 

Manufacturing Assessment (MA).  An inspection of the product during manufacture, an assessment of the 
quality control system and manufacturing processes that must be satisfactorily completed if the 
manufacturer wants a product to be labeled “Type Approved” under the ABS Type Approval Program. 

Manufacturing Plan.  Document setting out the specific manufacturing practices, technical resources and 
sequences of activities relevant to the production of a particular product including any specified acceptance 
criteria at each stage (ISO 13880). 

Product Design Assessment (PDA).  Technical evaluation of a product for potential use on ABS-classed 
assets. The process involves ABS Engineers verifying product compliance with manufacturers’ specifications, 
applicable ABS Rules and national or international standards. 

Quality Assurance and Quality Control.  Typical quality plans and related processes for controlling quality 
during production. 

Qualification.  The process of confirming, by examination and provision of evidence, that equipment 
meets specified requirements for the intended use (API RP 17N). 

Qualification Activities.  Usually in the form of risk assessments, engineering evaluations, and testing that 
is required to be performed in order to mature the new technology to the next stage.  

Qualification Plan.  A document containing the qualification activities listed to mature the new technology 
to the next qualification stage.  This is submitted as a New Technology Qualification Plan (NTQP) report. 

Redundancy.  Existence of more than one means for performing a required function of an item (ISO 14224). 

Reliability.  Ability of an item to perform a required function under given conditions for a given time interval 
(ISO 14224). 

Risk.  The product of the frequency with which an event is anticipated to occur and the consequence of the 
event’s outcome. 

Risk Profile.  Description of any set of risks (ISO 31000). 

Technical Specification.  Document that defines technical requirements to be fulfilled by the product, 
process or service in order to comply with the functional specification (ISO 13880). 

Type Approval.  A voluntary ABS Program for product certification that is used to demonstrate a product 
manufacturer’s conformance to the Rules or other recognized standards. The Product Design Assessment (PDA) 
and Manufacturing Assessment (MA) together result in a Type Approval or a “Type Approved” product. 

Validation.  The process of evaluating a production unit (or full scale prototype) to determine whether it 
meets the expectations of the customer and other stakeholders as shown through performance of a test, 
analysis, inspection, or demonstration. 

Verification.  The process of evaluating a system to determine whether the product of a given development 
stage satisfy the approved requirements and can be performed at different stages in the product life cycle 
by test, analysis, demonstration, or inspection.  
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13 Abbreviations 
ALARP As Low As Reasonably Practicable 

API American Petroleum Institute Recommended Practice 

CFD Computational Fluid Dynamics 

FEA Finite Element Analysis 

FMECA Failure Mode Effects and Criticality Analysis 

FTA Fault Tree Analysis 

HAZOP Hazard and Operability 

HAZID Hazard Identification 

HFE Human Factors Engineering 

ITP Inspection Test Plan 

MA Manufacturing Assessment 

MTBF Mean Time Between Failure 

NTQ New Technology Qualification 

NTQP New Technology Qualification Plan 

PDA Product Design Assessment 

PFD Process Flow Diagram 

P&ID Piping and Instrumentation Diagram 

PPE Personal Protective Equipment 

QA Quality Assurance 

QC Quality Control 

RAM Reliability, Availability and Maintainability 

RBD Reliability Block Diagram 

SRDD Systems Requirements and Description Document 

SIT Systems Integration Test 

US DoD United States Department of Defense 
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S e c t i o n  2 :  G e t t i n g  S t a r t e d  

S E C T I O N   2  Getting Started 

1 New Technology Qualification Project and Team Setup 
Once the client (vendor/system integrator/end-user) requests qualification of a technology using these 
Guidance Notes, a project kick-off meeting is scheduled. At this meeting, the client presents to ABS a brief 
overview of their proposed technology along with their expectations, any ongoing qualification activities 
(if initiated) and project timelines. ABS will advise the client if new technology qualification is the most 
appropriate path for proceeding and recommend next steps.   

The kick-off meeting is followed by the establishment of a new technology qualification team. An important 
factor for a successful technology qualification is the composition of the qualification team. The qualification 
process involves the interaction of two teams: the vendor or client team (design team) and the ABS-
designated review team.  

For each NTQ project, depending on the complexity of the proposed new technology, ABS may establish a 
special multidisciplinary review team comprised of ABS staff members. The composition of the team will 
depend on the technical areas involved in the project as well as the physical location of the client’s 
engineering and testing facilities. This will help the client benefit from technical review and comment from 
our subject matter experts throughout the qualification process. One of the members will be the designated 
NTQ project lead to act at as the client’s main point of contact throughout the NTQ process. All ABS team 
members will be covered under the confidentiality/non-disclosure agreement that is typically signed 
between ABS and clients for this type of qualification services.  

It is encouraged whenever possible to include ABS, system integrators and end users of the new technology 
early in the qualification process. This will facilitate the identification and alignment of requirements early 
in the design process avoiding costly design modifications later. If applicable, input from regulatory agencies 
(including flag Administration) will also help align the qualification activities with requirements or other 
expectations.  

3 New Technology Decomposition and Requirements Gathering 

3.1 Introduction 

The NTQ process follows a systems engineering approach to qualifying new technology. This approach 
focuses on the following elements: 

• Defining goals of the new technology 

• Identifying the functional requirements to meet the goals 

• Identifying the performance requirements for the functional requirements 

• Performing qualification activities to verify and validate the performance requirements 
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The qualification process starts with a top-down system decomposition, wherein the system is divided into 
subsystems, which are further broken down into components. This decomposition process is used in order 
to achieve the following: 

• Mapping functional requirements of the system to item(s) (e.g., subsystems or components) identifying 
ownership of a specific functional requirement, 

• Mapping functional requirements to specific performance requirements, 

• Confirming that all defined functional requirements can be addressed by configurable items, 

• Identifying new technology items prior to determining if qualification is needed and what interactions 
between items need to be considered.  

Depending on the type of item for which the client is seeking qualification, the NTQ process can be tailored. 
This is applied by considering the different categories of new technology as defined in Subsection 1/5 and 
understanding what exactly has changed to focus qualification efforts.  

The maximum maturity level of the system is based on the individual qualification of each item(s). For 
example, the overall maturity level of the system is equal or lower than that of the subsystems, which are 
equal or lower than that of the individual components. The decomposition, system hierarchy and 
interactions between all items are depicted in Section 2, Figure 1.  

 

FIGURE 1 
New Technology System Hierarchy 

 
 

The item for which new technology qualification is desired could be at any level of indenture within the 
system hierarchy. System-of-Systems (SoS) refers to the larger system with which integration of the new 
technology could occur. This SoS could be another system or an asset such as a marine vessel or an offshore 
unit. The asset becomes a novel concept if the incorporation of any new technology(ies) appreciably alters 
its service scope, functional capability, and/or risk profile.  
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3.3 New Technology System Requirements and Description Document 

Properly defining a new technology is a critical aspect of NTQ. For this purpose, a system requirements 
and description document (SRDD) should be developed for the new technology and maintained throughout 
the NTQ process. This document defines and sets the baseline requirements for the new technology and 
may be derived from functional and technical specifications. The requirements will be defined for each level 
within the system hierarchy as applicable. As the design matures through development and more knowledge 
is gained through qualification, these requirements may be subject to change. The SRDD will need to be 
updated accordingly.  

3.3.1  Defining System Requirements 

3.3.1(a) Goals.  The goals defined for the new technology should identify the high-level scope, 
objectives, or requirements that the new technology needs to meet. Goals may be derived from 
client’s needs, mission, measures of effectiveness, environmental or application constraints, 
program/policy decisions and/or requirements derived from tailored specifications or standards. 

3.3.1(b) Functional Requirements.  Functional requirements define each function that the system 
is required to perform. The functional requirements should be mapped to specific items that will 
perform the function and typically includes a description of the function to be performed, the 
environment within which the function should be performed, the conditions under which the system 
should start the function and the conditions under which the system should terminate the function.  

3.3.1(c) Performance Requirements.  The performance requirements define how well each functional 
requirement should be accomplished, and the set of performance metrics including identification 
of critical performance parameters. The performance requirements can be defined qualitatively at 
early design stages and progressively more quantitatively during subsequent stages of technology 
maturation. In case where performance requirements are not defined because of the novelty of the 
technology, the requirements should be extrapolated from existing Rules, Guides, and/or other 
industry standards. Any relevant requirements from regulatory agencies or Flag Administration 
should be also considered. The performance criteria is the acceptance criteria against which the 
results of each qualification activity is evaluated. 

The requirements should be defined according to NATO AVT-092 “Qualification by Analysis” 
and/or ISO 13879 “Petroleum and natural gas industries – Content and drafting of a functional 
specification”. The aspects to consider for inclusion while defining functional requirements and 
related performance requirements may vary depending on the new technology to be qualified but 
typical considerations include: 

3.3.1(d) Design Conditions.  The system design conditions describe all applicable loading 
requirements under the environmental and operating conditions. This should include, but not be 
limited to, the natural environment (e.g., temperature and chemical exposure), the induced environment 
(e.g., vibration and noise), electromagnetic signal environment, and threats. Typical loading and 
design conditions to be considered include, but are not limited to, the following: 

• Pressure and temperature induced loads and fluctuations 

• Static and dynamic loads 

• Fatigue and fracture effects 

• Wear and vibration effects 

• Material degradation and associated loss from damage mechanisms  

• Accidental loads (as applicable) 

3.3.1(e) System Interface Requirements.  The system interface requirements define all internal 
and external physical and functional interfaces (e.g., mechanical, electrical, etc.) relevant to the 
new technology. Interfaces among system elements should also include interfaces with the human 
element. The system interface definition confirms that various elements of the system can functionally 
and physically interact with each other and with all external systems they connect to or communicate 
with. A graphic description of the interfaces can be used when appropriate for clarity. 
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3.3.1(f) Human System Integration Requirements.  Human factors play an important role for the 
system to work safely and effectively in achieving required functions and goals, and should be 
considered throughout the design life of the new technology. Human factors requirements 
(ergonomics) define the characteristics of human system interaction in terms of usability, safety, 
human reliability, performance, effectiveness, efficiency, maintainability, and health. It is important 
that human factors be considered during early design stages.  

Human Factors Engineering (HFE) is a specialized engineering discipline that integrates human 
behavioral and physical capabilities and limitations with traditional engineering disciplines to 
produce a human-system interaction that maximizes the best of both, allowing both the human and 
system to work together in achieving functional and performance requirements. 

The focus of HFE is the design of the human-system interface. This includes interfaces between 
personnel and the hardware, software, and physical environments associated with systems. It also 
involves the interfaces between personnel, individual tasks, and the overall work system (e.g., its 
structure, management, policies, and procedures). A good starting point is defining usability 
requirements which identify user needs and expectations. Usability requirements define the 
appropriate allocation of functions between users and the technology as well as the measurable 
effectiveness, efficiency, and satisfaction criteria in specific contexts of use.  

During the design process, specific areas, stations, or equipment arrangement that would require 
concentrated human engineering attention should be defined. Any special requirements, such as 
constraints on allocation of functions to personnel and communications and personnel/equipment 
interactions, should be specified. Successful application of HFE depends on a proper process of 
conducting the appropriate activities in the various stages of the development lifecycle of the system.  

Further guidance on Human Factors Engineering can be found in the following references: 

• ABS Guide for Ergonomic Notations  

• ABS Guidance Notes on the Implementation of Human Factors Engineering into the Design 
of Offshore Installations  

• ABS Guidance Notes on the Application of Ergonomics to Marine Systems 

• ABS Guidance Notes on Ergonomic Design of Navigation Bridges 

• Standard Human Engineering Program Requirements for Ships and Marine Systems, Equipment 
and Facilities, Standard 1337. American Society of Testing and Materials (ASTM) (2010)  

• Common Requirements, Architectural Components & Equipment (C-CR-002). Norwegian Oil 
Industry Association and the Federation of Norwegian Engineering Industries (NORSOK). 
(1996)  

• Working Environment (S-002). Norwegian Oil Industry Association and the Federation of 
Norwegian Engineering Industries (NORSOK). (2004)  

3.3.1(g) Maintainability.  Specify the quantitative maintainability requirements that apply to 
maintenance in the planned maintenance and support environment. Examples are as follows (ISO 
29148): 

• Time (e.g., mean and maximum downtime, reaction time, turnaround time, mean and maximum 
times to repair, mean time between maintenance actions) 

• Rate (e.g., maintenance staff hours per specific maintenance action, operational ready rate, 
maintenance time per operating hour, frequency of preventative maintenance) 

• Maintenance complexity (e.g., number of people and skill levels, variety of support equipment, 
removing/replacing/repairing components) 

• Maintenance action indices (e.g., maintenance costs per operating hour, staff hours per overhaul) 

• Accessibility to components within systems and to parts within components 
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3.3.1(h) Reliability.  Reliability describes the ability of a system or component to function under 
stated conditions for a specified period of time. Reliability requirements determine the robustness, 
consequences of, and redundancy of the system. Reliability requirements are best stated as 
quantitative probability statements that are measurable by test or analysis, such as the mean time 
between failures (MTBF) and the maximum acceptable probability of the failure during a given 
time period. 

3.3.1(i) Safety and Environment.  Safety and environmental requirements applicable to eliminating 
or minimizing hazards related to people, environment, and asset.  

3.3.1(j) System Life Cycle Sustainment.  The system life cycle sustainment requirements include 
activities that relate to sustaining the quality or integrity of the system. Typical requirements include, 
but are not limited to, support, sparing, sourcing and supply, provisioning, technical documentation, 
personnel support training for all modes of operation (e.g., installation, hook-up, commissioning, 
and decommissioning) throughout the life cycle of the system. These requirements should be 
updated as needed in order to sustain performance. 

3.3.1(k) Data Management and System Security.  For data-intensive systems, the management of 
information should be defined. The information management requirements should define the 
information the system receives, stores, generates and exports as well as the backup of the 
information. 

System security requirements define both the surrounding environment (i.e., location) of the system 
and the operational security requirements. For example, to protect the system from accidental or 
malicious access, use, or destruction, some protection methods (e.g., access limitations, use of 
passwords, or the restriction of communications between some areas of the system) can be used. 
For control systems that govern multiple critical aspects of the assets, insights should be provided 
for operations, maintenance and support of cyber-enabled systems, to improve security in those 
systems. 

The ABS CyberSafety™ program addresses cyber-enabled systems protection in an extended set 
of engineering processes that emphasizes human and systems safety. For further guidance on this 
program refer to the following documents: 

• ABS Guidance Notes on Application of Cybersecurity Principles to Marine and Offshore 
Operations – ABS CyberSafetyTM Volume 1 

• ABS Guide for Cybersecurity Implementation for the Marine and Offshore Operations – ABS 
CyberSafetyTM Volume 2 

• ABS Guidance Notes on Data Integrity for Marine and Offshore Operations – ABS CyberSafetyTM 
Volume 3 

• ABS Guide for Software Systems Verification – ABS CyberSafetyTM Volume 4 

• ABS Guidance Notes on Software Provider Conformity Program – ABS CyberSafetyTM Volume 5 

3.3.2 System Description 

The SRDD is also to include a detailed technology description. This involves additional documentation 
that could help provide evidence or demonstrate the ability of the technology to meet defined 
system requirements. The description of the technology typically includes the following: 

i) Equipment list 

ii) Comparison with existing similar technologies 

iii) Lessons learned from similar technologies 

iv) Possible applicable standards, codes, or industry practices 
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v) Relevant engineering documents as applicable:  

• Piping and Instrumentation Diagrams (P&IDs) 

• Heat and material balances  

• Block diagrams 

• Design schematics  

• General arrangements 

• Material specifications including material properties 

• Design analysis methodology and related reports 

• Installation analysis 

• Test reports  

vi) Control and safety system details 

vii) Operational, maintenance, and inspection strategies 

viii) New or unproven manufacturing, assembly, transit, storage, installation, hook-up, testing, 
commissioning, and decommissioning details 

ix) Quality, health, safety, and environmental philosophies 

The SRDD needs to be submitted for ABS review. The SRDD is not intended to be a single 
consolidated document but a design review package that compiles the relevant documents. 

It is recognized that the requirements definition and the supporting description documentation is 
developed throughout the NTQ process. The submittal only needs to include the information 
available based on the design maturity of the new technology.  

5 New Technology Screening 
Once the technology has been described, a systematic screening process is needed in order to identify the 
new or novel elements, characteristics, or environment for which qualification is needed. The decomposed 
system should be reviewed to identify which of those items are considered new technology, as defined in 
Subsection 1/5, and which ones are not. The level of effort involved in qualification increases from 
categories i) through iv). Items that are not considered new technology could follow the conventional ABS 
certification process.  

For new technology items, it is useful to identify whether similar technology exists and whether relevant 
Rules, Guides, and/or standards apply wholly or partially for this technology. Identifying the new technology 
items provides a basis for reducing the qualification scope to only those items that need to be addressed 
through the NTQ process. The vendors could perform the screening process independently or in a workshop 
setting with ABS, which will help support/guide the process. Section 2, Table 1 below, is a sample table 
that can be used for a systematic screening.  
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TABLE 1 
Systematic Screening Table 

Item Description 
Similar 

Technology 
Exists? 

Relevant Rules, Guides, or Industry 
Standards for This or Similar 

Technology? 

New 
Technology 

(Yes/No) 

New Technology 
Category  

(i, ii, iii, iv) 
Notes 

1  Technology 1, 
Technology 2… 

Standard 1 (partially) 
Standard 2 (No)… 

Yes i  

2  No Standard 1 (partially) 
Standard 2 (partially)… 

Yes iii  

3  This technology 
exists 

N/A No N/A  

Columns: 
Description:  Description of elements of the new technology item(s) (e.g., subsystems) 

Similar Technology Exists?:  Identify whether similar technologies exist, for example, technologies in other industries (e.g., 
onshore, aerospace, etc.). If existing technology exists, list them in this column.  

Relevant Standards for This or Similar Technology:  List of any standards applicable to the new technology with short 
explanation about applicability. 

New Technology (Yes/No):  Decide which technologies are new and which are not. 

New Technology Category:  As defined in Subsection 1/5:  

i) Existing technology challenging current boundary/envelope 

ii) Existing technology in new applications 

iii) New technology in existing applications 

iv) New technology in new applications 

Notes:  Other information or justification relevant to the screening process (e.g., conditions for applicability of standards, 
recommendations for qualification, etc.).  

 

The systematic screening results and supporting information is to be submitted for ABS review. 

7 New Technology Stage Determination 
Based on the results from the new technology screening process and review of the SRDD, ABS and the 
client will agree on a maturity level determination. An appropriate qualification stage will be assigned to 
proceed, with qualification activities. A detailed questionnaire for determining the technology maturity 
level and qualification stage can be found in Appendix 3.  

A more mature design could result in the ability to start at a later qualification stage, thus minimizing the 
level of effort and time it takes to complete qualification of the new technology. Once credit has been 
given to the design maturity and the appropriate qualification stage is determined, the client can proceed 
through the qualification process outlined in the following Sections: 

• Feasibility Stage (Section 3) 

• Concept Verification Stage (Section 4) 

• Prototype Validation Stage (Section 5) 

• System Integration Stage (Section 6) 

• Operational Stage (Section7) 
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9 New Technology Qualification Plan and Activities 
The New Technology Qualification Plan (NTQP) defines a roadmap for progressing the new technology 
through the appropriate qualification stages. The objective of the NTQP is to provide a summary of qualification 
activities that need to be performed at each stage in order to demonstrate the ability of the new technology 
to meet the requirements specified in the SRDD. 

The initial NTQP should be developed based on the findings in the screening process in Subsection 2/5. 
The NTQP for each subsequent stage is updated based on the findings from the previous stage activities and 
discussions between the client and ABS. A NTQP template is provided in Appendix 4. 

Qualification within each stage is comprised of a set of iterative activities that include engineering evaluations 
and risk assessments to verify new technology design. Results of these activities could lead to design 
improvements or modifications to the requirements specified in the SRDD. All design improvements 
and/or modifications should be documented in the NTQP with necessary technical justification. Section 2, 
Figure 2 summarizes the iterative NTQP activities. 

 

FIGURE 2 
New Technology Qualification Stage Iterative Process 

 
 

9.1 Risk Assessment Requirements 

As stated in Subsection 2/9, a risk assessment is to be prepared and submitted to ABS for review. 

For a new technology requesting qualification through the NTQ process, a risk assessment is to be 
performed/updated at each stage as applicable. The risk assessment within the NTQ process will vary from 
qualitative to quantitative depending on the maturity level and information available at that stage. The 
primary objective of the risk assessment is to identify technical risks and uncertainties associated with the 
proposed design and document all foreseeable hazards, their causes, consequences, and potential risk 
control measures considering the new technology in its proposed application and operating environment. 
All possible interfaces, and known integrations are to be evaluated as part of this assessment. 

All risk assessments performed must consider the following areas: 

i) Personnel safety 

ii) Asset protection 

iii) Environmental protection 

It is recommended that the risk assessment be carried out by a multidisciplinary team that includes the 
design team (vendor) and the end-user. ABS’ participation in the risk assessment is also recommended. 
Appendix 2 of the ABS Guide for Risk Evaluations for the Classification of Marine-Related Facilities 
provides an overview of how to assemble an appropriate risk assessment team. 
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Prior to performing the risk assessment, a risk assessment plan should be prepared and submitted to ABS 
for review.  The risk assessment plan should include the following information: 

i) Scope of the Assessment 

a) Description of the proposed new technology including physical and operational boundaries  

b) Intended service application of the new technology 

ii) Assessment Team 

a) Subject matter experts/participants/risk analysts, including their background and areas of 
expertise 

iii) Assessment Preparation 

a) All available new technology information (e.g., design basis, drawings, procedures, etc.), 

b) Proposed risk assessment method (e.g., FMECA) 

c) Proposed risk assessment criteria for evaluation (e.g., risk matrix) 

After the risk assessment has been completed, a report that includes the following information should be 
submitted to ABS for review: 

i) Scope 

a) Description of the proposed new technology including physical and operational boundaries  

b) Intended service application of the new technology 

ii) Risk Assumptions and Data References 

iii) Supporting Engineering Documents 

a) Technical drawings 

iv) Risk Assessment Worksheets (Hazard Register) that 

a) Identifies hazards associated with the new technology in its current boundary conditions 
(application and operating environment), 

b) Identifies scenarios associated with each identified hazard, 

c) Identifies causes of the hazardous scenario, 

d) Identifies consequences of the hazardous scenario, 

e) Identifies existing risk control measures for each hazardous scenario,  

f) Estimates the likelihood (frequency) and the severity of the consequence, 

g) Evaluates the risk of the hazardous scenario by measuring it against the acceptable risk 
criteria agreed upon by the analysis team, 

h) Identifies and evaluates the need for any recommendations to lower the risk to acceptable 
levels (design improvements through risk control measures) 

v) Conclusions and Recommendations 

a) Action items and/or recommendations 

Further guidance on developing basic and detailed risk assessment plans can be found in Section 5 and 
Section 6, respectively of the ABS Guide for Risk Evaluations for the Classification of Marine-Related 
Facilities.   

It is recognized that each new technology may be unique in terms of design, operating environment, and 
application, therefore it is difficult to provide precise guidance on which risk assessment techniques should 
be used in a given situation. Therefore the selection of risk assessment methodology should be considered 
on a case-by-case basis and discussed with ABS prior to performing a risk assessment. Some typical 
recommended risk assessment techniques and their common uses can be found in Section 2, Table 2. 
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TABLE 2 
Recommended Risk Assessment Techniques 

Type of 
Study Description Common Uses 

HAZID A method to rapidly identify hazards, assess potential 
consequences, and evaluate existing safeguards of the 
system.  Methods draw upon a highly experienced multi-
disciplinary team using a structured brainstorming 
technique to assess applicability of potential hazards. 

• Used for all types of systems and processes. 

FHA A functional hazard assessment (FHA) is used to identify 
and assess the functional failures of a system or 
subsystem.  

• Used for all types of systems and processes. 

FMEA 
(Failure 
Mode and 
Effects 
Analysis) 

An FMEA is a reasoning approach best suited to reviews 
of mechanical and electrical hardware systems.  The 
FMEA technique (1) considers how the failure modes of 
each system component can result in system performance 
problems and (2) makes sure the proper safeguards are in 
place.  A quantitative version of FMEA is known as 
failure modes, effects and criticality analysis (FMECA). 

• A design FMEA/FMECA can be used for reviews of 
mechanical and electrical systems (e.g., fire 
suppression systems, vessel steering and propulsion 
systems) to identify design related failures.  

• A process FMEA is often used to identify failures 
while performing steps within a given process or 
procedure (e.g., manufacturing, assembly). 

Hazard and 
Operability 
(HAZOP) 
analysis 

The HAZOP analysis technique uses special guide words 
for (1) suggesting departures from design intents for 
sections of systems and (2) making sure that the proper 
safeguards are in place to help prevent system 
performance problems. 

• Used for finding safety hazards and operability 
problems in continuous process systems, especially 
fluid and thermal systems.  It can also be used to 
review procedures and other sequential or batch 
operations.  

 

Further guidance on risk assessments techniques can be found in the following references:  

• ABS Guidance Notes on Risk Assessment Applications for the Marine and Offshore Oil and Gas Industries 

• ABS Guidance Notes on Failure Mode and Effects Analysis (FMEA) for Classification 

• Petroleum and Natural Gas Industries – Offshore Production Facilities – Guidelines on Tools and 
Techniques for Hazard Identification and Risk Assessment, ISO 17776 

• Risk Management – Risk Assessment Techniques, ISO 31010 

• Guidelines and Methods for Conducting the Safety Assessment Process on Civil Airborne Systems and 
Equipment, SAE ARP 4761 

9.3 Engineering Evaluation 

Engineering evaluations are used to verify and validate that the new technology is capable of performing 
acceptably with respect to intent and overall safety according to the requirements of each stage. This is 
achieved gradually for each qualification stage through specific qualification activities as the technology 
matures and can be found in the NTQP. The types of activities for engineering evaluation are:  

i) Review Engineering Design Requirements.  As the technology matures, and more detailed design 
information becomes available, the functional and performance requirements are reviewed/updated 
as needed. 

ii) Technical Analyses and Simulations.  Engineering design analyses and simulations are used to 
verify the technology at the earlier qualification stages  

iii) Validation Testing.  Functional, model testing, and prototype testing are used to verify that the 
new technology satisfies all the specified functional and performance requirements. 

iv) Interface Analyses.  Interface analyses of the technology with existing systems are required and 
system integration testing is needed in order to fully understand all interactions between the new 
technology and surrounding systems, including people and the environment. 

v) Verification of Operability.  Operational testing and the collection of test data are required to 
verify the new technology satisfy the operational requirements.  
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vi) Verification of Inspectability and Maintainability.  The various components of the new technology 
must be reviewed to confirm that they can be monitored, inspected and maintained in a manner 
consistent with existing practice. 

vii)   Quality Assurance and Quality Control (QA/QC) Program.  Establish and maintain an effective 
quality control procedure(s) and quality acceptance criteria at each stage in accordance with recognized 
industry standard.  

9.5 Design Improvements 

Based on the results of the engineering evaluation and risk assessment activities, design improvements may 
be necessary to enhance reliability and safety of the design. The opportunities to improve safety could be 
through changes or modifications that make the design inherently safer or implementation of appropriate 
risk control measures. Example design changes include, material changes, reconfiguration, redundancy, 
and loading requirements. 

Any design improvements that are identified and determined necessary as part of further refinement of the 
new technology is to be re-evaluated against the functional and performance requirements outlined in SRDD. 
The updated qualification activities should aim to meet these new requirements. Design improvements 
should be tracked in the NTQP.  

The following sections should be considered when improving the design of any new technology. 

9.5.1 Hierarchy of Risk Control Measures 

Inherently safe design exists in something as a permanent and inseparable element. In other words, 
the risk control measures in place are “built in”, not “added on”. Identification of measures to control 
risks identified throughout the qualification process can be summarized in the following list: 

i) Elimination or Substitution.  Elimination of the design element, or the hazard associated 
with it should always be the first consideration. Careful evaluation may indicate that the 
functional requirements may be accomplished by another design element. 

ii) Engineering.  Engineering controls are mechanical or physical features added to the 
equipment, systems, subsystems, and/or components in order to remove or control the hazard, 
either by initial design specifications or by applying methods of substitution, minimization, 
isolation, or ventilation. 

iii) Administrative.  Administrative controls rely more actively on human action and behavior. 
Examples of administrative controls include written operating procedures, maintenance 
and inspection strategies, checklists, safety meetings, alarms, signs, training of personnel.  

iv) Personal Protective Equipment.  Personal protective equipment (PPE) creates a barrier 
between the person wearing the PPE and the hazard associated with the job.  PPE such as 
hearing protection, protective clothing, safety glasses, respirators, gloves, welding aprons, 
and hardhats are methods of controlling hazards. 

In general, inherently safe design is more of a philosophical way of thinking rather than a specific 
set of tools or methods. For example, a hazard might be considered “safe” because it has specific 
risk reducing measures in place. Inherently safe design asks the question, “can it be safer?”   

The goals of inherently safe design can be summarized by the following: 

• Fewer and smaller hazards 

• Fewer causes that initiate hazardous events 

• Reduced severity and consequences (e.g. fatalities, lost time incidents, asset damage, etc.) 

• More effective management of residual risk 

The inherently safe design approach to achieve goals of safer design should consider elimination 
or substitution to significantly reduce hazards. The following questions should be asked when 
considering the design of new technologies with hazardous potential: 
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1. Can the hazard be eliminated by design improvements?  

2. If not, then can the magnitude of the hazard be reduced? 

3. Do the alternative designs identified in question 1 and 2 increase the magnitude of other 
hazards or present new hazards? 

4. What other risk control measures (engineering or administrative) are required to manage 
hazards that remain? 

An inherently safe design approach to design improvements is recommended in order to eliminate 
design elements that are limiting the new technology from meeting defined functional and 
performance criteria. This philosophy should shift focus on improving design by implementing 
elimination, substitution, or engineering risk control measures. 

9.5.2 Management of Change 

Design improvements are inevitable during the course of technology design and development and 
are integral to the process, especially during the early design phases. These improvements can 
potentially have an impact on risk, and on previously performed qualification activities during the 
NTQ process. For this reason, it is important that clients establish an appropriate Management of 
Change (MoC) program. It is recommended that a MoC program be developed to confirm that 
design improvements are reviewed in a responsible manner by appropriate personnel. 

A MoC program is a combination of policies and procedures used to evaluate the potential impacts 
of a proposed design improvement so that it does not result in unacceptable risks. Developing an 
effective MoC strategy requires establishing, documenting, and successfully implementing formal 
policies to evaluate and manage both temporary and permanent modifications including equipment, 
materials, procedures and conditions.  

The techniques used to evaluate the improvement, the people available for review, the time frames 
for reviewing and implementing the improvement will differ between the design phases. During 
the early phases, there may be many design improvements, but there will be fewer records to 
update than if the improvement occurs at a later stage. Tools such as software simulations and 
preliminary risk analysis can prove extremely valuable when determining design improvements at 
early stages and are less labor intensive than in later stages.  

An effective MoC program requires preparation beyond defining and documenting a policy to outline 
the system. The following factors are important to successful implementation of a MoC program: 

i) Clear roles and responsibilities 

ii) Appropriate organizational preparation 

iii) A written MoC program manual that includes MoC forms 

iv) Pilot roll-out before the full-scale deployment, training of affected personnel, and 

v) Close attention when integrating MoC with existing programs. 

The following references provide more details on Management of Change processes: 

• ABS Guidance Notes on Management of Change for the Marine and Offshore Industries 

• API RP 750, Management of Process Hazards, American Petroleum Institute, Washington, DC, 
1990 

• API RP 75, Recommended Practice for Development of a Safety and Environmental Management 

• Program for Offshore Operations and Facilities, American Petroleum Institute, Washington, DC, 
2004 

• Guidelines for Management of Change for Process Safety, Center for Chemical Process Safety 
CCPS, 2008 
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S e c t i o n  3 :  F e a s i b i l i t y  S t a g e  

S E C T I O N   3  Feasibility Stage 

1 Introduction 
A new technology considered for qualification in the Feasibility stage is at an early concept maturity level, 
where basic research and development activities to identify engineering principles are complete; and a 
concept formulated along with its functional requirements. A high-level design analysis is performed to 
verify the concept in the intended application and that the overall proposed level of safety is comparable to 
those established in Rules, Guides, other recognized industry standards and recommended practices. 

In cases where multiple concepts are submitted for ABS review, the overall objective is to work with ABS 
to identify a concept that proves most feasible for the application with respect to safety and reliability. 

3 Qualification Activities 

3.1 Engineering Evaluation 

The engineering evaluation at the Feasibility Stage involves a high-level design verification of the proposed 
concept. All goals, functional requirements, and performance requirements submitted as part of the SRDD 
in 2/3.3 are reviewed along with any available high-level engineering design analysis to verify that the 
proposed concept is feasible.  

3.3 Risk Assessment 

A high-level risk assessment should be carried out during this stage to identify any preliminary technical 
risks and uncertainties associated with the proposed concept. The risk assessment should focus on 
documenting all foreseeable hazards, their causes, consequences, and potential risk control measures 
considering the new technology in its proposed application and operating environment. Additionally, all 
possible interfaces and known integrations should be considered. This risk assessment should set the basis 
for any subsequent qualitative/quantitative assessments that may need to be performed to completely 
understand the new technology’s risk profile. Subsequent assessments may be in the form of additional 
engineering evaluation or risk assessments.  

The results of the risk assessment should be documented and tracked in a hazard register for assessment 
and implementation in future qualification stages. The primary function of the hazard register should be to 
demonstrate that hazards and appropriate risk control measures have been identified. Recommendations for 
additional risk assessments and engineering evaluations are to be documented and submitted as part of the 
NTQP. 

An appropriate risk assessment technique should be selected for this high-level risk assessment and submitted to 
ABS for review in the form of a risk assessment plan as discussed in 2/9.1. The engineering evaluation 
documents that support the risk assessment should be available and at an appropriate level of maturity before 
the risk assessment is performed. The following high-level risk assessment techniques are recommended as 
options for identifying preliminary technical risks: 

i) HAZID identifying possible hazards, events, and outcomes related to the impact on personnel, 
asset, environmental, and reputation 

ii) Functional FMEA identifying possible failure modes, effects (local and global), causes, and 
preliminary safeguards including all interfaces (i.e. system to system, system to subsystem, etc.) 

iii) Functional Hazard Analysis (FHA) identifying system/sub-system functions and hazards associated 
with those functional failures 
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A risk assessment report including the hazard register should be prepared. The risk assessment report and 
the NTQP should be submitted to ABS for review. 

There may be specific cases where the information available at this maturity level is limited and a risk 
assessment technique may not be possible. This scenario will be treated on a case-by-case basis, and ABS 
will recommend an alternative approach as needed to meet the new technology Feasibility Stage requirement. 

5 Summary of Submittals  
The following qualification activities along with future activities for the Concept Verification Stage should 
be highlighted in the NTQP and submitted to ABS for review: 

5.1 Engineering Evaluation 

i) SRDD 

• Design basis, functional specification and/or technical specification of the new technology 

• System and function architecture details such as functional flow block diagram 

• Design details such as basic engineering drawings and engineering principles associated with 
further development 

• Design analysis methodology and any available preliminary results 

• Details regarding physical and functional interface requirements (mechanical, hydraulic, 
electronic, optical, software, human, etc.) 

• Applicable design references, codes, standards and guidelines, and technical justification for any 
proposed deviations (may be identified independently or during the new technology screening 
process) 

• Lessons learned, references and examples of comparable designs  

5.3 Risk Assessment 

i) Risk assessment plan in accordance with 2/9.1 

ii) The appropriate risk assessment report identified in 3/3.3 

iii) Hazard Register complete with an action tracking system 

7 Feasibility Stage Completion: Technology Feasible 
Once the above deliverables have been submitted to ABS for review and all specified performance 
requirements have been verified, then a Statement of Maturity will be issued stating that the technology is 
feasible. The technology is now ready to proceed to the Concept Verification Stage.  
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S e c t i o n  4 :  C o n c e p t  V e r i f i c a t i o n  S t a g e  

S E C T I O N   4  Concept Verification Stage 

1 Introduction 
The second stage of the NTQ process is the Concept Verification Stage. The new technology is verified as 
performing its functions in accordance with defined performance requirements. This is accomplished by 
performing more detailed engineering studies and physical (or virtual) model testing. Reliability testing of 
select items may be performed. The operating conditions and the relevant environment are further refined. 
The functional and performance requirements outlined in the SRDD are re-evaluated, verified, and updated 
(as needed). The interfaces between configurations are verified against functional and performance 
requirements. 

In addition, the production strategy is developed in the form of a preliminary manufacturing plan. A design 
risk assessment is carried out to identify technical risks related to design failures. Risk assessments from 
the Feasibility Stage are reviewed and updated (as needed) based on the design development in this stage. 

3 Qualification Plan Activities 

3.1 Engineering Evaluation 

3.1.1 Engineering Design Review 

At the Concept Verification Stage, the concept is confirmed and the engineering design is performed 
to verify that the functionality and performance of the new technology can be satisfied. The subsystem 
and component level requirements following the systems engineering approach should be defined 
if not specified at the Feasibility Stage. The objective is to define complete and consistent requirements 
that an item should have and confirm that the design correctly and completely captures each 
specification in the system requirements.  

The performance requirements should state how the technology will perform its function and how 
the system requirements will be met. The performance requirements are to be established and 
should be detailed enough that the technology can be evaluated against the expected performance 
criteria. In addition, the requirements for the integration of subsystems and components into system 
prototypes should be defined. The overall configuration of the system should be provided and a 
preliminary interface analysis should be performed to verify the interfaces between configurations. 

Design constraints should be identified and incorporated into the system requirements and design 
documentation. At this stage, the system requirements should be stated in quantitative measures 
that can be verified by subsequent numerical or analytical models and model tests. The overall 
system requirements defined at the Feasibility Stage should be reviewed to confirm continued 
relevance. Any change should be reviewed and documented with technical justification.  

A preliminary manufacturing plan should be developed and should include the manufacturing 
methods and processes, the facilities, the production schedule, and the quality assurance requirements. 
The materials used in the system should be determined and reviewed during the qualification 
process. The technology design documentation is to be submitted for ABS review. 
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3.1.2 Functional and Model Testing 

Tests are an essential part of the NTQ process and they can demonstrate the performance of the 
new technology. The types of tests required depend on the novelty of technology itself and pre-
existing experience with similar concepts. 

Functional and model tests are used to verify the functionality of the system and its ability to meet 
the defined functional requirements. Testing is to be performed in the technologies anticipated 
environment and operating conditions. The objectives of the functional testing are to verify that the 
system meets the performance and reliability requirements, as well as to verify the results obtained 
from the analytical models. The functional testing should consider and address the critical failure 
modes identified during the risk assessments.  

For the new materials or those that can have a significant effect on the performance of the system, 
destructive or non-destructive testing should be used to identify the relevant failure modes and 
mechanisms or to explore the critical parameters and their effects. The same raw materials or 
components stated in the material specification for the actual product should be used in the tests. 
For materials that will degrade over time, materials degradation testing should be performed. 
Accelerated testing methods may be used to test the lifetime performance of the materials in a 
shorter time. Additionally, reliability testing for select items may be required. 

Before performing any testing, a test plan should be developed and submitted to ABS. The test 
plan should document the test setup and strategy that will be used to verify that a product meets its 
design specifications and other requirements. The specific test plans should include the assumptions 
and constraints, input data, test procedures, expected test results, the parameters to be measured, 
instrumentation system specifications, and the acceptance criteria for evaluating results. For certain 
tests, it may be required for an ABS Surveyor to witness the testing activities to verify that it 
meets performance requirements and confirm the presence of an effective quality control program. 
Further guidance on function and model testing can be found in references [10], [11], [12] and 
[13] listed in Appendix 1. 

3.3 Risk Assessment 

The objective of the risk assessment in this stage is to identify technical risks associated with the new 
technology design to the lowest level of indenture as practicable. The updated concept level design engineering 
documentation from the Feasibility Stage and the additional engineering documents developed in this stage 
serve as input to the risk assessment. This design risk assessment should take into account the following: 

• Any design modifications from the Feasibility Stage 

• Updated functional and performance requirements 

• Updated configurations 

• Possible interfaces and integrations 

• All potential failure modes, failure causes and failure mechanisms in all expected operational modes 
and life cycle stages 

• The effectiveness of existing risk control measures and the need for any additional or more reliable 
measures  

• Closing out any action items (qualification activities) as agreed in the Feasibility Stage 

Based on the findings of this risk assessment, additional qualification activities in the form of risk assessments 
or engineering evaluation may be required to further assist in identifying and assessing the full potential 
ranges of failure causes, failure mechanisms, consequences and any related uncertainties. These additional 
studies may be coarse, detailed, or a combination depending on the objective of the study. The results of 
the risk assessment should be documented and tracked in a hazard register for assessment and implementation 
in future qualification stages. The resulting qualification activities should be documented within the NTQP. A 
risk assessment report including the hazard register should be prepared. The risk assessment report and the 
NTQP should be submitted to ABS for review. 
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A risk assessment technique that is appropriate for reviewing the new technology design should be selected 
and submitted as part of the risk assessment plan to ABS. Potential design related failure events in all 
anticipated operational modes should be evaluated. Typically, for hardware or mechanical systems, a 
Failure Mode Effects and Criticality Analysis (FMECA) is recommended. The FMECA performed can 
help evaluate failure modes and corresponding failure causes, failure mechanisms, and the local and global 
effects of failure. It also includes a criticality analysis which is used to estimate the probability of failure 
and the severity of the associated consequence.  The probability can be qualitative if lacking historical 
quantifiable data, but quantitative probabilities are preferred. The method of assigning criticality should be 
included within the risk assessment plan and agreed by ABS prior to the study. Results from the FMECA 
should be relayed back to the design process of the new technology to facilitate any design improvements 
or FMEA verification activities. Further guidance on FMECA and related verification activities can be 
found in the ABS Guidance Notes on Failure Mode and Effects Analysis for Classification. 

The following risk assessments verifying all technical risks are to be performed and submitted to ABS for 
review. 

i) Design risk assessment (e.g., FMECA) as described above. 

ii) Update Feasibility Stage risk assessments as needed based on updated design documentation.  

iii) Perform any additional risk assessments identified while verifying the design and/or updating 
previous risk assessments. 

If reliability, availability and maintainability (RAM) targets are defined as part of the functional requirements 
then a preliminary system RAM analysis should be carried out in this stage. System modeling techniques 
such as reliability block diagrams (RBD), fault tree analysis (FTA), Markov state diagrams or other established 
methods should be used to demonstrate the ability of the system to meet the defined performance requirements. 
The FMECA serves as input to the system reliability models along with the other engineering documentation 
developed at this stage. A RAM analysis should be prepared and submitted for ABS review. The data 
sources used, their applicability and any related assumptions should be documented within this report.  

5 Summary of Submittals  
The following qualification activities along with future activities to be addressed in the Prototype Validation 
Stage should be highlighted in the NTQP and submitted to ABS for review: 

5.1 Engineering Evaluation 

i) SRDD 

a) Documents that describe the concept verification design requirements 

b) Design documents that include but not limited to the configuration, drawings, PFD/P&ID, 
analytical models, etc.  

c) Functional and model test plans, test data (as requested), and test results 

ii) Preliminary manufacturing plan 

5.3 Risk Assessment 

i) Updated risk assessments from the Feasibility Stage (as applicable) 

ii) Updated Hazard Register with updated action items closed out 

iii) Preliminary design risk assessment (e.g., FMECA) report 

iv) Preliminary system RAM analysis report (as applicable) 

7 Concept Verification Stage Completion: Concept Verified 
Once the above have been submitted to ABS for review and all specified performance requirements have 
been verified, then a Statement of Maturity will be issued stating that the concept has been verified. The 
technology is now ready to proceed to the Prototype Validation Stage.  
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S E C T I O N   5  Prototype Validation Stage 

1 Introduction 
The third stage of the NTQ process is the Prototype Validation Stage. New technology that has matured to 
this stage has previously completed conceptual functional, performance, and reliability testing in nonspecific 
environments. The main objective in this stage is to validate with a prototype what was verified in the 
Concept Verification Stage.  

During this stage, the technology is further developed to the point where a prototype or full scale production 
unit can be manufactured. All engineering studies and design risk assessments are completed and the design 
is refined to the detailed design. Engineering documents such as detailed drawings, product specifications, 
manufacturing plan and qualification test procedures are all fully developed. A preliminary system-of-
systems interface analyses may be performed and system integration testing plan developed. Process risk 
assessments may be carried out (as needed) to evaluate relevant procedures and further refine them.  

A prototype or full scale production unit is manufactured and all necessary qualification testing is carried 
out to validate the design. After completing this stage, the new technology has demonstrated that it can 
perform within the established performance requirements in a simulated or actual environment for an 
extended period of time. 

3 Qualification Plan Activities 

3.1 Engineering Evaluation 

3.1.1 Engineering Design Review 

At the Prototype Validation Stage, the engineering design is to confirm that the overall system, down 
to the lowest component level, has satisfied all system requirements. The performance requirements 
a technology must meet should be finalized and measurable. In addition, the requirements for 
system integration, installation, commissioning, operation, maintainability, and decommissioning 
should be established.  

At this point the system has reached the necessary level of maturity to start fabricating, integrating, 
and testing. Changes in the requirements defined for any items during the previous stages should 
be reviewed and documented with technical justification. 

At this stage, all design analyses and configuration definitions are completed and all design 
decisions that are outstanding are to be finalized. It is noted that there may be a need to revisit 
certain analytical and other relevant studies based on results of the prototype test. Detailed 
drawings including all dimensional requirements, process and instrument details, safety features 
and ancillary systems are completed as applicable. For load bearing components, all relevant 
loading and the uncertainty in that loading are analyzed. For process and electrical systems, all 
associated potential system failure/breakdowns and their associated failure frequencies (if 
applicable), as well as the consequence and impact on the system from each failure are identified. 

In addition, all information (e.g., drawing and data) required for the production of the system are 
to be finalized. The actual performance of the new technology should be evaluated during prototype 
testing and compared against existing designs if available.  The aforementioned design engineering 
documents are to be submitted to ABS for review. A preliminary system-of-systems interface 
analyses and system integration testing plan may be developed at this stage and submitted to ABS 
for review before the System Integration Stage.  

24 ABS GUIDANCE NOTES ON QUALIFYING NEW TECHNOLOGIES . 2017 



 
 
 
Section 5 Prototype Validation Stage 

 

3.1.2 Prototype Testing 

Prototype testing is intended to prove that the interactions between the systems/subsystems/ 
components under relevant loading and environmental operating conditions can perform reliably 
as intended. Prototype tests can identify potential failure modes and mechanisms as well as the 
critical parameters, especially when operational experience in relevant environments is limited or 
unknown.  

Prototype testing can be used to verify the analytical models and the assumptions made during the 
engineering design process. A test plan which details test techniques, test limits, expected test 
data, quality assurance requirements should be developed and submitted to ABS for review before 
prototype testing. Calibration of measuring devices is to be current with manufacturer’s quality 
management system. Calibrations should be traceable to a recognized national standard (e.g., 
NIST, ANSI, etc.). 

For certain new technologies, it may be very difficult to perform prototype testing in the actual 
environment. In this case, virtual prototype testing in a simulated environment can be performed. 
However, the virtual prototype testing must be reviewed by ABS to assess that the simulated 
environments are commensurate with expected operational practices. Analysis tools, such as finite 
element analysis (FEA) and computation fluid dynamics (CFD), and other methods used should be 
qualified for application. The prototype testing documents should include inputs, assumptions, 
boundary conditions, the computational models and appropriately conditioned/reported test 
results. Prototype test results should be documented and analyzed to determine whether the 
prototype satisfies specified functional and performance requirements in its actual environment.  
A prototype test report is to be submitted to ABS for review. Further guidance on prototype 
testing can be found in references [10], [12], [13] and [14] listed in Appendix 1. 

3.1.3 Manufacturing 

A manufacturing plan should be finalized that includes the manufacturing methods and processes, 
the facilities, the production schedule, and quality assurance requirements. Quality assurance of 
the manufacturing process should confirm that the product meets the required specifications. The 
manufacturing plan should be submitted to ABS for review. Further guidance on developing a 
manufacturing plan can be found in references [15], [16] and [34] listed in Appendix 1. 

3.1.4 ABS Survey 

Survey during the manufacturing process and prototype testing may be required. The vendor 
should submit an Inspection Test Plan (ITP) to ABS for review. The ITP should define witness 
points and hold points as agreed between the vendor and ABS. The ABS Surveyor should witness 
the manufacturing process and prototype testing to verify that proper manufacturing and prototype 
testing processes are followed and it meets the quality assurance requirements.  

3.3 Risk Assessment 

The main objective of the risk assessments performed in the Prototype Validation Stage is to validate the 
final design of the new technology. The design risk assessment (e.g., hardware design FMECA) from the 
Concept Verification Stage should be reviewed and updated to evaluate changes made to the design and/or 
other aspects of the new technology description. Changes made to one part of the design or new technology 
design requirements could have the potential to introduce new technical risks to other previously evaluated 
parts. The results of other qualification activities in this stage may also serve as input to the updated design 
risk assessment. Follow-on qualification activities determined from the results of the updated design risk 
assessment should be included within the NTQP. 

For certain new technologies with high consequence severity levels upon failure, if not already addressed 
by other risk assessments, ABS may recommend that an additional process risk assessment (e.g., process 
FMECA or HAZOP) is performed. The objective of this risk assessment is to evaluate the potential failures 
that could occur during specific steps as listed within the procedures. This process risk assessment typically 
evaluates procedures related to manufacturing (as defined within the final manufacturing plan), testing 
(prototype and systems integration), installation/integration, commissioning, operations and decommissioning. 
A risk assessment technique that is appropriate for reviewing these procedures should be selected and 
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submitted as part of the risk assessment plan to ABS for review. Typically, a process FMECA or HAZOP 
study is recommended. It is recognized that the scope of this risk assessment depends on the availability of 
relevant procedures.  All interfaces should also be considered when performing this assessment. The 
recommendations from the study should be used by the engineering design team and the operations team to 
determine any design improvements or procedural changes necessary before finalizing the design and 
manufacturing. 

Based on the findings of the final design risk assessment and process risk assessment (if applicable), a re-
evaluation of all previous risk assessments should be considered. All previous risk assessments should be 
reviewed against any newly identified failure modes or hazards. Changes made to the design due to findings 
in these risk assessments should also be checked against the final functional and performance requirements.  

Finally, all identified technical risks from the Prototype Validation Stage and risk assessments from previous 
stages should be appropriately managed through any necessary design improvements. All corresponding 
action items should be closed in order for the new technology to complete this stage of the NTQ process.  

The following final design level risk assessments verifying all technical risks are to be performed and 
submitted to ABS for review: 

i) Final design risk assessment (e.g., design FMECA) 

ii) Final process risk assessment (e.g., process FMECA or HAZOP) if applicable 

iii) Update all previous risk assessments as needed based on updated final design level documentation 

iv) Final hazard register based on the final design with all actions items closed out 

If applicable, the preliminary RAM analysis should be re-evaluated and finalized. The final RAM analysis 
report should be submitted for ABS review. 

5 Summary of Submittals  
The following qualification activities along with future activities for the System Integration Stage should 
be highlighted in the NTQP and submitted to ABS for review: 

5.1 Engineering Evaluation 

i) SRDD 

• Review engineering documents that describe the component requirements and the interaction 
between components, subsystems, and the overall system if applicable. 

• Detailed design documents including detailed drawings, product specifications, process and 
instrument details, detailed calculations, etc. 

• Prototype test plans, test data (as requested), and test results summarized in a report. 

• Additional qualification testing, data, and results identified in the design risk assessment (e.g., 
FMECA). 

ii) Inspection Test Plan (ITP) 

iii) Detailed manufacturing plan. 

5.3 Risk Assessment 

i) The final updated risk assessment reports from the Concept Verification Stage (as applicable). 

ii) The final design risk assessment (e.g., FMECA) report. 

iii) The process risk assessment (e.g., process FMECA) report (as applicable).  

iv) The final system RAM analysis report (as applicable). 

v) Final hazard register with all action items closed out. 
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7 Prototype Stage Completion: Technology Qualified 
Once the above deliverables have been submitted to ABS for review and all specified performance requirements 
have been verified, then a Statement of Maturity will be issued stating that the technology has been qualified. 
The technology is now ready to proceed to the System Integration Stage.  

9 ABS Type Approval Program 
Upon completion of the Prototype Validation Stage of the NTQ process, the new technologies that are 
consistently manufactured to the same design and specification may be Type Approved under the ABS 
Type Approval Program to limit repeated evaluation of identical designs. During the Prototype Validation 
Stage, if all the engineering evaluations have been completed, a PDA can be issued prior to further 
consideration for ABS Type Approval. 
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S e c t i o n  6 :  S y s t e m s  I n t e g r a t i o n  S t a g e  

S E C T I O N   6  Systems Integration Stage 

1 Introduction 
The fourth stage of the NTQ process is the Systems Integration Stage. In this stage, discussions between 
the vendor and end-user are held to understand the compatibility of the technology with final operating 
system and operating environment. An interface analysis is performed to confirm the compatibility of the 
item. The technical risks during operations that have not been addressed during previous risk assessments 
are evaluated and relevant reports updated. All necessary risk control measures are implemented. 

The “Technology Qualified” item is then integrated (by installation) with the final intended operating system. 
All functional and performance requirements of the integrated system as outlined in the SRDD are validated 
through testing before (or during) commissioning. Plans for in-service survey, inspection, monitoring, 
sampling and testing (as applicable) are determined. 

3 Qualification Plan Activities 

3.1 Engineering Evaluation 

3.1.1 System Interface and Integration Requirement 

At this stage the overall technology goals and requirements may remain unchanged. However, 
specific requirements for system-of-systems functionality and interfaces should be finalized. In 
addition, the detailed operational performance parameters should be defined and operational 
procedures should be developed. System interface and integration requirements are to be submitted 
to ABS for review.  

3.1.2 Interface Analysis 

It should be analyzed that the addition or incorporation of the new technology does not negatively 
affect the integrity of the surrounding systems and components. All necessary functional and physical 
interfaces (e.g., mechanical, electrical, environment, data, human, etc.) and other systems should be 
reviewed and verified that the new technology does not adversely affect those systems. At this stage, 
the interfaces should be specified in quantitative limiting values, such as interface loads, forcing 
functions, and dynamic conditions. The use of tables, figures, or drawings is recommended as 
appropriate. The vendor/end-user should provide detailed interface control methods or other 
engineering solutions so that the new technology is compatible with the integrated systems. The 
complete interface analysis and necessary engineering solutions are to be submitted to ABS for review. 

3.1.3 System Integration Testing (SIT) 

The operational prototype is built and integrated into the final system. Full interface and function 
test programs are performed in the intended (or closely simulated) environment. The impact of the 
new technology on the performance and integrity of other systems as well as the impact of other 
systems on the new technology itself should be addressed. An initial operational test and evaluation 
should be performed to assess the operational effectiveness and suitability in the intended environment. 
The operational test must demonstrate that the operational aspects associated with placing the 
application in a marine or offshore environment are commensurate with typical operational practice 
for these facilities. Changes to the technology design or operational procedures may be necessary 
to address any issues encountered during operational testing. A test plan which details test techniques, 
test limits, expected test data, quality assurance requirements should be developed and submitted 
to ABS for review before the system integration testing. All test procedures and test results are to 
be summarized in a report and submitted to ABS for review. 
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3.1.4 ABS Survey 

Survey during the system integration testing may be required as agreed upon in the system integration 
test plan. ABS Surveyor will witness the system integration testing to verify that proper testing 
processes are followed and it meets the quality assurance requirements based on the witness points 
as agreed between the vendor/end-user and ABS. 

An In-Service Inspection Plan (ISIP) to address in-service survey, inspection, monitoring, 
sampling and testing (as applicable) during operations should be submitted for ABS review. 

3.3 Risk Assessment 

The main objective of the risk assessments performed in the System Integration Stage is to evaluate any 
technical risks resulting from system integration and operations that have not been previously evaluated as 
part of the design risk assessment, process risk assessments or other risk assessments in the previous stages. 
The end-user should manage any additional/residual risks identified through appropriate risk control measures.  

An appropriate risk assessment technique should be selected and submitted as part of the risk assessment 
plan to ABS for review. The use of a process FMECA, HAZOP or HAZID are recommended. The scope 
of this risk assessment typically includes installation, SIT, commissioning, operations and decommissioning. 
The assessment should consider all interfaces between the validated prototype and the connected system 
(system-of-systems). Follow on qualification activities may be determined from the results of the risk 
assessment such as engineering evaluation, testing, design improvements or procedure changes. These 
activities should be addressed within the NTQP. All risk control measures should be implemented and any 
outstanding action items from the risk assessment closed before proceeding with system integration testing 
and commissioning. 

The need for updates to any previously submitted risk assessments or RAM analysis should be evaluated 
and addressed as appropriate. Updated risk assessment reports including hazard registers, RAM analysis (if 
applicable) and the NTQP should be submitted for ABS review.  

5 Summary of Submittals  
The following qualification activities along with future activities for the Operational Stage should be 
highlighted in the NTQP and submitted to ABS for review: 

5.1 Engineering Evaluation 

i) SRDD 

• All documents that describe requirements for system-of-systems functionality and interfaces. 

• All documents that describe detailed operational procedures and performance parameters. 

• System integration test plans, test data, and test results summarized in a report. 

• Plans for in-service survey, inspection, monitoring, sampling and testing (as applicable) 
during operations or ISIP. 

5.3 Risk Assessment 

i) Updated risk assessment reports from the previous stages (as applicable) 

ii) Other applicable technical safety studies (e.g., RAM). 

7 System Integration Stage Completion: Technology Integrated 
Once the above deliverables have been submitted to ABS for review and all specified performance 
requirements have been verified, then a Statement of Maturity will be issued stating that the technology is 
integrated. The technology is now ready to proceed to the Operational Stage.  
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S e c t i o n  7 :  O p e r a t i o n a l  S t a g e  

S E C T I O N   7  Operational Stage 

1 Introduction 
The last stage of the new technology qualification process is the Operational Stage. New technology 
categorized as “Operationally Qualified” denotes that it has been integrated into the final system and has 
been operating successfully in service in the relevant operational environment.  

Once the technology has been qualified at the Prototype Stage, it must be confirmed that the knowledge 
gained by the engineering and risk assessment tests and studies is fed into the operational stage, in order to 
monitor prior assumptions and predictions through in-service field verification. In other words, the first 
implementation of any new technology should be treated as a first time application to some extent. This 
Section will outline the necessary activities that must be completed and the information to be supplied to 
ABS during this stage. It is recommended that the qualification process involves members with operational 
background in this stage of the project. These members should become familiar with the results of all the 
previous qualification stages, if they had not participated from the start of the qualification process.  

At this stage, the operational objectives, operating environment and the performance requirements established 
during design are reviewed and applied to define goals for in-service operation. Following successful 
operation and performance achievement of the goals in the actual operational environment, the technology 
can be granted a Statement of Maturity. 

The activities of the Operational Stage are as follows: 

i) Implementation of in-service survey, inspection, monitoring, sampling and testing plans 

ii) Collection and analysis of reliability, availability, maintainability (RAM analysis) and other 
operational performance data as needed 

iii) Comparison of operational data above with previously specified performance requirements, goals 
and criteria  

iv) Performance of root cause analyses for any observed failure and using feedback to introduce 
modifications for improvement 

v) Comparison of observed parameters with any critical assumptions made during the previous 
qualification stages and updating calculations as necessary 

It is to be noted that when applying these Guidance Notes for classification or certification purposes, the 
primary driver for classification acceptance will be safety even though there may be additional functional 
requirements (e.g., reliability, ability to perform as per operational design specification) defined by the client. 

3 Qualification Plan Activities 
The need and extent of special in-service qualification requirements are dependent upon the justifications and 
risk assessment results during the design and qualification process. System requirements have been started 
to be defined in the Feasibility Stage of qualification, and they have been updated in later stages as the design 
evolved. Such requirements have to be translated into specific and quantifiable performance requirements 
to be attained during operations. Additionally, any critical assumptions made in the risk assessment and 
engineering evaluations during the four previous qualification stages should be monitored to confirm that 
operational experience does not disprove them. Taking all the above into consideration, the vendor and/or 
end-user together with ABS should outline the necessary elements of in-service survey, inspection, monitoring, 
sampling and testing needed to gain confidence in the real world application of the new technology.  

 

30 ABS GUIDANCE NOTES ON QUALIFYING NEW TECHNOLOGIES . 2017 



 
 
 
Section 7 Operational Stage 

 

These special requirements can be integrated in the end-user’s Asset Integrity Management program. 
Advanced inspection and maintenance approaches like Reliability Centered Maintenance (RCM) and Risk 
Based Inspection (RBI) are appropriate strategies to follow since they are based on reliability and risk 
goals. Data collection and management are very important activities to consider for the in-service qualification 
stage.  

The amount of operational history that is sufficient to verify performance requirements during operations 
depends on several factors, including actual equipment run time, failure rate and exposure time to failure. 
Therefore, the time to reach the “Operationally Qualified” status for the proposed new technology will be 
determined on a case-by-case basis. 

All records related to the inspection, monitoring, sampling and testing of the new technology as established 
by the agreed-upon operational qualification plan or ISIP should be kept and made available for review 
upon request by ABS at any time. These records will be reviewed periodically to establish the scope and 
content of the required surveys that should be carried out by ABS.  

The following references contain additional guidance for in-service monitoring, sampling, testing and inspection 
plans: 

• ABS Guidance Notes on Equipment Condition Monitoring Techniques 

• ABS Guidance Notes on Reliability-Centered Maintenance 

• ABS Guide for Surveys Using Risk-Based Inspection for the Offshore Industry 

• ABS Guidance Notes on the Investigation of Marine Incidents 

• ABS Guide for Hull Condition Monitoring Systems 

• ABS Guide for Hull Inspection and Maintenance Program 

• ABS Guide for Building and Classing Subsea Pipeline Systems 

• API RP 17N Recommended Practice Subsea Production System Reliability, Technical and Integrity 
Management 

5 Summary of Submittals  
The output of this stage is a report reviewing the operational data collected, and demonstrating how the 
specified performance requirements and criteria have been met.  

The following items are typical submittals that ABS would expect to receive annually in order to conduct 
an Operational Stage audit: 

• Summary report of results of the inspection, monitoring, sampling and qualification testing activities 

• Failure data analysis of critical components 

• Non-conformance reports and corrective actions taken.  
Note:  In case of a non-conformance report for a critical component, ABS should be notified as soon as practical.  

7 Operational Stage Completion: Operationally Qualified 
Once the operational experience of the new technology has proven to be successful (i.e., according to the 
expected performance, for a satisfactory amount of time in the actual operating environment, and meeting 
criteria acceptable by ABS), then a Statement of Maturity stating the operational qualification of the technology 
will be issued.  
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A p p e n d i x  2 :  C o m p a r i s o n  o f  A B S  Q u a l i f i c a t i o n  S t a g e s  w i t h  I n d u s t r y  T R L s  

A P P E N D I X   2  Comparison of ABS Qualification Stages with 
Industry TRLs 

1 Introduction 
Technology Readiness Levels (TRLs) are a method of estimating the maturity level of new technology. 
There are a wide variety of scales in industry based on the ISO 16290 standard. This standard uses a numerical 
scale one through nine, with nine representing the most mature. The American Petroleum Institute (API) 
uses a scale ranging from zero to seven. Although the definitions of these levels differ slightly (space 
systems vs oil and gas), the fundamental philosophy remains the same. ABS has developed a stage gate 
process compatible with the wide range of TRLs (API, US DoD, ISO 16290). However, the numbers levels 
presented have now been replaced by a series of qualification stages. Comparison of the ABS definition 
and the industry TRLs are provided in the table below. 

 

TABLE 1 
ABS Qualification Stages Comparison with Various Industry TRLs 

ABS Qualification Stage 
API RP 
17N/Q 
TRLs 

US DoD 
TRLs 

ISO 16290 
TRLs 

Feasibility Stage 
0 1 1 
1 2 2 

Concept Verification Stage 2 
3 3 
4 4 

Prototype Validation Stage 
3 5 5 
4 6 6 

System Integration Stage 
5 7 7 
6 8 8 

Operational Stage 7 9 9 
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A p p e n d i x  3 :  N e w  T e c h n o l o g y  S t a g e  D e t e r m i n a t i o n  

A P P E N D I X   3  New Technology Stage Determination 

1 Introduction 
In order to estimate the current qualification stage of a proposed a new technology, the following table should 
be used. These questions serve as general guidance to understand the design maturity of the technology 
based on completed qualification activities and hence determine the corresponding qualification stage. The 
client’s design team, ABS, and other identified stakeholders should agree upon the qualification stage 
identified. All supporting documentation justifying affirmative answers are to be submitted to ABS for 
review. Negative answers will be reviewed on a case-by-case basis in order to determine applicability of 
the question to the technology. 

Qualification 
Stage Item # Question Yes/No/NA Evidence to 

support? 

Feasibility 
Stage 

1 Has what is specifically new and/or unique about the concept been clearly 
identified?     

2 Has what specifically needs qualification been defined?     
3 Have potential applications been identified?     

4 Have fundamental objectives and requirements (e.g., RAM) for the 
identified application been identified?     

5 Have basic functionality and durability of the technology been analyzed?     
6 Have basic principles been observed and reported?     

7 Have lessons learned from similar technology been reviewed and 
documented?     

8 Have basic design calculations been performed?     
9 Have conceptual research and development been completed?     
10 Has a preliminary list of reliability drivers been prepared?     

11 Has a preliminary fitness assessment (physical interfaces, human etc.) 
been performed?     

12 Can engineering drawings (basic configurations, interfaces, and/or PFD's 
or flow charts) and calculations be submitted for review?     

13 Have any early stage risk assessment and mitigation studies been 
performed and documented?     

Concept 
Verification 

Stage 

14 Has the concept functionality been demonstrated by physical models or 
"mock-ups"?     

15 Have laboratory scale material testing and degradation mechanisms been 
performed?     

16 Have all conceptual design engineering studies been completed?     

17 Have preliminary function/performance/reliability engineering studies 
been completed?     

18 Have reliability drivers been confirmed?     
19 Is there documentation that RAM requirements can likely be met?     
20 Has durability been confirmed by testing or calculation?     
21 Has a viable manufacturing or fabrication scheme been documented?     

22 Has preliminary qualitative design risk analysis (e.g., FMECA) been 
documented?     

23 Have the initial risk assessments been reviewed/updated to identify any 
additional technical risks?     
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Qualification 
Stage Item # Question Yes/No/NA Evidence to 

support? 

Prototype 
Validation 

Stage 

24 Have all items in the manufacturing of the technology been specified?     
25 Has the manufacturing and assembly process been accepted?     
26 Has a prototype or full scale production unit been manufactured?     

27 Has the manufacturing and assembly defects been removed by stress 
screening?     

28 
Has the technology passed basic functionality testing of prototype 
(physical or virtual) or full scale product to demonstrate fitness and 
function capability in a simulated or actual operating environment? 

    

29 Has a performance data collection system been established and properly 
documented?     

30 Has the technology passed performance, durability, and accelerated life tests?     
31 Is the degradation of function/performance within expected acceptable limits?     
32 Has the technology passed system reliability analyses?     
33 Has the operating/destruct limits been established or confirmed?     
34 Has the degradation limits and rates been established or confirmed?     
35 Has the required in-service monitoring needs and means been identified?     

36 Has a process risk assessment (e.g., process FMECA) been performed and 
documented (if applicable)?       

37 

Has the final design risk assessment (e.g., FMECA) been completed for 
all life cycle modes (including assembly, transit, storage, installation, 
hook-up, commissioning, operation, decommissioning) for all interface 
permutations and properly documented? 

    

38 Have the residual risk and uncertainty been estimated and properly 
documented?     

39 Has the reliability study been updated and properly documented?     

System 
Integration 

Stage 

40 Has the design risk assessment (e.g., FMECA, HAZOP) considering full 
system interfaces been updated and properly documented?     

41 Have all other technical risks been identified/addressed and properly 
documented?     

42 Has the technology been deployed into a full prototype and fully 
integrated with the intended system?     

43 Has the function/performance when connected/integrated into a wider 
system been fully tested?     

44 Have all mechanical, hydraulic, optical, electronic, software, etc. and 
human interfaces been fully addressed and documented?     

45 Have all system integration requirements been confirmed?     

46 Has installation/hook-up/testing/commissioning with a wider system been 
completed as per specifications?     

47 Is there a data collection system in place to document performance and 
reliability?     

48 Has a detailed in-service inspection/monitoring/sampling plan been 
defined and properly documented?     

49 Can inspection/monitoring/sampling functionality be validated?     

Operational 
Stage 

50 Has the technology demonstrated acceptable reliability and availability in 
the targeted operating environment?     

51 Has the in-field service monitoring, sampling, and inspection plan been 
successfully implemented?     

52 Has reliability and integrity performance data been properly collected, 
analyzed, and documented?     

53 Have any underperforming components of the technology been 
identified?     

54 If so, then has there been any reliability improvements for failed or 
underperforming components?     
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Qualification 
Stage Item # Question Yes/No/NA Evidence to 

support? 

Operational 
Stage 

(continued) 

55 Has there been any performance feedback from projects or suppliers?     

56 Have any unexpected aspects (e.g., interdependencies or influences on 
performance) or safety concerns been observed?     

57 
Has the technology been reliable for at least one survey (or maintenance 
or planned replacement) cycle or agreed upon time period as indicated in 
the SRDD or in-service inspection plan (ISIP)? 

    

58 Has the design risk assessment (e.g., FMECA) been updated with in-
service performance data?     

59 Has the system reliability assessment been updated and properly 
documented?     
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A p p e n d i x  4 :  N e w  T e c h n o l o g y  Q u a l i f i c a t i o n  P l a n  ( N T Q P )  T e m p l a t e  

A P P E N D I X   4  New Technology Qualification Plan (NTQP) 
Template 

1 Introduction 
The New Technology Qualification Plan (NTQP) should be a high level document that tracks the maturity 
level and status of qualification activities. These activities help verify and validate the new technology’s ability 
to qualify all desired NTQ stages. The document is not meant to be a collection of engineering reports, 
methodologies, test data, or plans.  The NTQP is to be updated throughout qualification process. 

The following sections provide a recommended template for submitting an NTQP as part of the new technology 
qualification process. 

3 New Technology Qualification Plan (NTQP) Template 

Executive Summary 
1.0 Introduction 

• Summarize the project objectives. 

• Provide an overview of the new technology and its application. 

• Describe current status of design and qualification activities. 

• Provide key points of contact. 

2.0 New Technology Screening and Stage Determination 
2.1 System Requirements Overview 

• Summarize defined system goals, functional and performance requirements (with 
reference to appropriate SRDD document(s)). 

2.2 New Technology Screening 

• Summarize the new technology screening results. 

2.3 New Technology Stage Determination 

• Summarize the results of the new technology stage determination process.  

3.0 New Technology Qualification Activities 
• For each new technology item being qualified, list all qualification activities including the 

following details for each activity 

- Summarize the qualification activity (scope, objective and method) 

- Performance Requirement and its source.  

- Identify the stage in which this qualification activity was determined. 

- Provide reference to appropriate engineering evaluation report or risk assessment report 
(include corresponding hazard register nodes) from which this activity was determined. 

- Scheduled Timelines (start/finish). 
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- Provide reference to appropriate engineering evaluation or risk assessment reports that 
documents the results of the qualification activity. 

- Comments from the Client & ABS  

4.0 References 
Appendices: 
Appendix 1 Summary of Previous Qualification Activities 

List all previously completed qualification activities prior to NTQ process with references 
to appropriate reports. 

 

ABS GUIDANCE NOTES ON QUALIFYING NEW TECHNOLOGIES . 2017 39 



i 

 

 

Emissions Evaluation of a Large Capacity 

Auxiliary Boiler on a  

Modern Tanker 
 

Draft Final Report 

 

Prepared for 

 
California Air Resources Board 

CARB 

 

March, 2020 

 

 

 
 

 

Prepared by 

 

Wayne Miller Ph. D. (Co-PI) 

Kent Johnson Ph. D. (PI), Ph.D Candidate Cavan McCaffery,  

Ph.D Candidate Tom Eckel, and Ph.D Candidate Qi Li 

University of California, Riverside, CA 92521  

Source Alpha Laval 



ii 

 

 

 

 

 

This page is left blank intentionally 

 

  



iii 

 

 

Disclaimer 
The statements and conclusions in this report are those of the contractor and not necessarily those 

of the California Air Resources Board (CARB). The mention of commercial products, their source, 

or their use in connection with material reported herein is not to be construed as actual or implied 

endorsement of such products. 

Acknowledgments 
This report was prepared at the University of California, Riverside, Bourns College of 

Engineering-Center for Environmental Research and Technology (CE-CERT). The authors thank 

the following individuals for their valuable contributions to this project. These include Grace 

Johnson for her contribution for filter weighing and to the special cooperation with the test vessel, 

their crew, and the managing organization which will remain un-named, but recognized. Lastly, 

we would like to acknowledge the coordination and cooperation with CARB for these types of 

tests.  

 



iv 

 

 

Acronyms and Abbreviations 
 

σ……………………… .....................standard deviation 

BC ......................................................black carbon 

CARB .................................................California Air Resources Board 

CE-CERT ...........................................College of Engineering-Center for Environmental Research 

and Technology (University of California, Riverside) 

CFR ....................................................Code of Federal Regulations 

cm/s ....................................................centimeters per second 

CO ......................................................carbon monoxide 

COV ...................................................coefficient of variation 

CO2 .....................................................carbon dioxide 

DF ......................................................dilution factor 

eBC ....................................................equivalent black carbon 

EC ......................................................elemental carbon defined by thermal optical methods 

EPA ....................................................United States Environmental Protection Agency 

IMO ....................................................International Maritime Organization  

ISO .....................................................International Organization for Standardization 

kPa......................................................kilo Pascal  

lpm .....................................................liters per minute 

ULSFO ...............................................low sulfur heavy fuel oil 

MGO ..................................................marine gas oil 

MFC ...................................................mass flow controller 

ms .......................................................milliseconds 

MSS....................................................Micro Soot Sensor 

NIOSH ...............................................National Institute of Occupational Safety and Health 5040 

protocol 

NIST ...................................................National Institute for Standards and Technology 

NOx ....................................................nitrogen oxides 

OC ......................................................organic carbon defined by thermal optical methods 

o.d.......................................................outer diameter 

OEM ...................................................original equipment manufacturer 

PM ......................................................particulate matter 

PM2.5 ..................................................fine particles less than 2.5 µm (50% cut diameter) 

PTFE ..................................................polytetrafluoroethylene  

QC ......................................................quality control 

SRL ....................................................sample reporting limit 

scfm ....................................................standard cubic feet per minute 

S .........................................................sulfur 

SO2 .....................................................sulfur dioxide 

SOx .....................................................sulfur oxide 

UCR ...................................................University of California at Riverside 

Stdev. .................................................Standard deviation one sigma 

  



v 

 

 

 

Table of Contents 

Disclaimer ............................................................................................................... iii 

Acknowledgments .................................................................................................. iii 

Acronyms and Abbreviations ............................................................................... iv 

Table of Contents ..................................................................................................... v 

Table of Figures ..................................................................................................... vii 

List of Tables ......................................................................................................... vii 

Executive Summary ............................................................................................. viii 

1 Background ........................................................................................................ 1 

1.1 Marine Boiler Emissions ................................................................................................ 1 

1.2 Objective ......................................................................................................................... 1 

2 Approach ............................................................................................................ 2 

2.1 Test article ....................................................................................................................... 2 

2.1.1 Boiler ......................................................................................................................................... 2 
2.1.2 Test fuels ................................................................................................................................... 3 
2.1.3 Test matrix ................................................................................................................................ 3 

2.2 Sampling approach ........................................................................................................ 4 

2.2.1 Sample locations ....................................................................................................................... 4 
2.2.2 PM fouling discussion ............................................................................................................... 5 
2.2.3 Test protocol ............................................................................................................................. 6 

2.3 Measurements ................................................................................................................. 7 

2.3.1 Gaseous and PM emissions ....................................................................................................... 8 
2.3.2 Toxics ........................................................................................................................................ 9 
2.3.3 Exhaust flow ........................................................................................................................... 11 
2.3.4 Boiler ....................................................................................................................................... 11 

2.4 Calculations................................................................................................................... 11 

2.4.1 Emission factors ...................................................................................................................... 11 
2.4.2 Exhaust flow ........................................................................................................................... 12 

2.5 Corrections and assumptions ...................................................................................... 12 

2.5.1 Emissions stability .................................................................................................................. 12 
2.5.2 Filter spotting .......................................................................................................................... 14 
2.5.3 Toxics ...................................................................................................................................... 15 

3 Results ...............................................................................................................17 

3.1 Gaseous .......................................................................................................................... 17 

3.2 PM .................................................................................................................................. 18 

3.3 Toxics ............................................................................................................................. 20 



vi 

 

 

Summary .................................................................................................................23 

References ...............................................................................................................25 

Appendix A – Sample Collection Methods ..........................................................28 

Appendix B – Quality Control ..............................................................................39 

Appendix C –Test Assumptions ............................................................................41 

Appendix D –Test Details and Data Records ......................................................46 

Appendix E –Exhaust Flow ...................................................................................48 

Appendix F –Raw Data and Analysis ..................................................................49 

 

  



vii 

 

 

Table of Figures 
Figure 2-1 Design diagram of large frame boiler series ..................................................... 2 
Figure 2-2 Heat loads and fuel rates for other boilers ........................................................ 4 
Figure 2-3 Platform space available for equipment (smoke meter shown) ........................ 4 
Figure 2-4 Dimensions for probe length and flange size .................................................... 5 

Figure 2-5 Boiler tunnel setup: thermopile probe removed for sampling .......................... 5 
Figure 2-6 Cleaning setup for an Aalborg boiler ................................................................ 6 
Figure 2-7 Sample schematic utilized ................................................................................. 7 
Figure 2-8 S-type pitot tube for EPA Method 2 ............................................................... 12 
Figure 2-9 Real time emissions for tests 1, 2, and 3 ......................................................... 13 

Figure 2-10 Sample filters Test 1, 2, and 3 ....................................................................... 14 
Figure 2-11 Filter spotting for tests 1, 2, and 3 (most observed spotting) ........................ 15 
Figure 3-1 NOx, CO, and SO2 boiler emissions (g/kg-fuel) ............................................ 18 

Figure 3-2 PM2.5 and eBC emissions (g/kg fuel) .............................................................. 19 
Figure 3-3 PM2.5 and eBC emissions (g/kg fuel) .............................................................. 20 
 

List of Tables  
Table 2-1 List of Alpha Laval large frame boilers, 50,000 kg/h tested) ............................. 3 

Table 2-2 Summary of Emissions Measured by UCR ........................................................ 8 
Table 2-3 Summary of BETX sampling locations ............................................................ 16 
Table 2-4 Summary of BTEX concentrations C2-C4 dilute vs stack discussion ............. 16 

Table 3-1 Summary of Emissions Measured by UCR (ave)............................................. 17 
Table 3-2 Summary of Emissions Measured by UCR (stdev) .......................................... 17 

Table 3-3 Summary of PM composition measured by UCR  (ave) .................................. 19 
Table 3-4 Summary of of PM composition measured by UCR  (stdev) ........................... 19 

Table 3-5 Average Aldehydes and ketone emissions by fuel by test load. ....................... 20 
Table 3-6 EPA 3C, total PAMS, and TNMHC results, raw stack .................................... 21 

Table 3-7 Selected speciated hydrocarbons (C4-C8) mg/kg-hr ........................................ 22 
Table 3-8 Average selected metals with 1 σ error bars, 1 of 2 ......................................... 22 
Table 3-9 Average selected metals with 1 σ error bars, 2 of 2. ........................................ 22 

 

  



viii 

 

 

Executive Summary 
 

Introduction: More than ten years have passed since emissions were measured from the large 

auxiliary boiler on a Suezmax tanker while it unloaded about one million barrels of crude. Modern 

vessels use newer boiler designs so it is of interest to measure their emissions. The Alpha Laval 

unit is an Aalborg OL large capacity auxiliary boiler with a super heater, representative of a 

modern boiler for tankers. Alpha Laval is a market share leader so data from this unit should 

provide an important perspective on the emissions from widely-used tanker boilers with the latest 

technology advances. Further, ships operating within California waters now use low-sulfur 

distillate fuels so results from this test will show the combined effects of a modern boiler design 

and the cleaner California fuels.  

 

Methods: The test methods utilized International Organization for Standardization (ISO) 8178-4 

sampling protocols. The boiler was evaluated at one load representative of normal operation. The 

emissions measured were regulated gaseous, speciated hydrocarbons C2-C12, aldehydes and 

ketones, metals, particulate matter mass less 2.5 um (PM2.5), and PM composition which included 

elemental and organic carbon (EC and OC) PM. Other methods and practices, sampling dilution, 

and calculations such as dry to wet correction, followed ISO and Code of Federal Regulations 

(CFR) recommendations.  

 

Objectives: The primary aim of this work is to study the in-use emissions from a modern tanker 

boiler utilizing California approved MGO low sulfur fuel.  

 

Results gaseous: The boiler carbon dioxide (CO2) emissions were 3026 g/kg-fuel which is similar 

to previous testing of a modern auxiliary boiler on a container vessel suggesting the results are 

representative of a properly operated boiler. The nitrogen oxide (NOx) emissions averaged 2.86 ± 

0.18, carbon monoxide (CO) 0.06 ± 0.064, and sulfur dioxide (SO2) 0.94 g/kg-fuel. The NOx 

emissions were slightly higher, with-in 50%, to previous testing of a modern container vessel 

auxiliary boiler tested on low sulfur MGO and ULSFO fuels, but over two times lower (2.2) than 

the emissions on a tanker vessel auxiliary boiler tested on high sulfur HFO fuel. 

 

Results PM: The PM2.5 emissions were 0.022 ± 0.004 g/kg-fuel and were slightly lower compared 

to previous testing of a modern auxiliary boiler tested on low sulfur MGO and ultra-low sulfur fuel 

oil (ULSFO) fuels, but over 100 times lower (131) than the PM emissions on a boiler tested on 

high sulfur heavy fuel oil (HFO). The equivalent black carbon (eBC) emissions were 

0.0012±0.0004 g/kg-fuel and were about the same for a previous modern boiler tested, but about 

120 times lower than the EC emission reported for an older boiler tested on a tanker. The PM 

compostion is mostly organic (68%) and about 1.5% elemental carbon.  

 

Results Toxics: The boiler emissions for Formaldehyde, Acetaldehyde and Acrolein were 0.401, 

0.376, and 1.749 mg/kg-fuel. These results compare well with the modern boiler operating on 

MGO fuel test from a container vessel. Modern boilers operating on MGO fuels appear to have 

lower Acetaldehyde and Acetone emissions compared to older boiler tested on HFO fuels. The 

PAMS measurements were at the detection limit of the measurement method and thus, could not 

be compared properly to the previous testing on an older boiler tested on a high sulfur HFO fuel. 

These results are useful for updating the model with “less than” type of values. The metals 

emissions were… Waiting on data. 



ix 

 

 

 

Summary: Modern boilers operating on MGO fuels have lower NOx and total PM mass compared 

to older boilers operating on high sulfur fuels. These results show the benefit of modern boilers 

operating on low sulfur MGO fuels.
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1 Background 
 

1.1 Marine Boiler Emissions  

More than ten years have passed since emissions were measured from a large boiler on a Suezmax 

tanker while it unloaded about one million barrels of crude. Results of that project were peer 

reviewed and published (Agrawal et al 2008). The results were an all-inclusive set of regulated 

and nonregulated emissions factors for criteria pollutants (carbon monoxide (CO), nitrogen oxides 

(NOx), sulfur oxides (SOx), and particulate matter (PM) mass), a greenhouse gas (carbon dioxide 

(CO2)), speciated hydrocarbons needed for human health risk assessments, and a detailed analysis 

of the PM into its primary constituents (ions, elements, organic, and elemental carbon (EC and 

OC)). Details on the heavy fuel oil (HFO) and boiler design are found in the publication.  

Modern vessels use newer boiler designs so it is of interest to measure their emissions. The boiler 

tested in this project was an Alpha Laval Aalborg OL large capacity auxiliary boiler with a super 

heater. Alpha Laval is a market share leader so data from this unit should provide an important 

perspective on the emissions from widely-used auxiliary boilers with the latest technology 

advances. Further ships operating within California waters now use low-sulfur distillate fuels so 

results from this test will show the combined effects of a modern boiler design and the cleaner 

California fuels. 

Marine boilers, called auxiliary boilers, are used for supplying steam and hot water for non-

propulsion uses such as fuel heating, galley, cabin space heating, and to drive steam turbines on 

tankers that offload petroleum crude oil in ports. Boilers can range in size where for container 

vessels and bulk carriers they tend to be smaller than the ones on a tanker vessel. The boiler tested 

in this research had a fuel consumption and exhaust flow rate ten times larger than the container 

vessel auxiliary boiler. Thus, tanker boiler emissions are a of importance to the California Air 

Resources Board (CARB) to estimate their environmental impacts. 

 

1.2 Objective 
The objective of this research is to evaluate the emissions from a modern auxiliary boiler on a 

tanker ship while it offloads fuel with-in a port in Northern California where the main engine is 

off. The testing followed the same protocol as used in the earlier study with one exception, the 

method used for measuring the nonregulated air toxics. Following the same protocol of the earlier 

study will allow a direct comparison of emissions and provide information on the changes in 

emissions over time. 
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2 Approach 
 

This section outlines the in-use emissions testing approach for the modern boiler on a xx-class 

tanker vessel. This section describes the test article (boiler, fuel, and load point), sampling 

approach (sample location, sample discussions, and test protocol), measurements (gaseous and PM 

measurement methods, toxic sampling approach), calculations (exhaust flow determination), and 

a discussion of the assumptions used in the data analysis. The test article sections cover design 

details of the boiler operation. The sampling approach describes where the samples were collected 

from the exhaust, any impact this location may have on the measurement, and the test protocol. 

The measurements section describes the measurement methods for the gaseous, PM (mass and 

composition), and toxics samples. The corrections and assumption section provide a discussion on 

the data and analysis used in this report. 

 

2.1 Test article 

The boiler, fuel, and test matrix are described in this section.  

 
2.1.1 Boiler  
The boiler tested is an Alpha Laval’s large capacity auxiliary boiler (2xAalborg OL 50,000 kg/h) 

installed on a tanker vessel. This boiler design includes a super heater unit, 2xAalborg XW-S with 

a steam rating of 50,000kg/h. The boiler operation is automatically controlled. A diagram is 

presented in Figure 2-1 and the OL model specifications are provided in Table 2-1.  

 

 
Figure 2-1 Design diagram of large frame boiler series 

 

Sample 

Location 

Source Alpha Laval 
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The test unit represents one of the larger boilers made by Alpha Laval. According to Alpha Laval’s 

brochure, the unit tested, rated at 50,000kg/h steam capacity, is a boiler near the highest level of 

steam production that is commercially offered. This suggests the boiler emissions will be of 

interest to regulators since it is one of the higher emission rate boilers in mass/time for this type of 

tanker activity.  

 
Table 2-1 List of Alpha Laval large frame boilers, 50,000 kg/h tested) 

 
 

2.1.2 Test fuels 
A standard low sulfur marine gas oil (MGO) fuel was used during this testing. The fuel complies 

with the CARB’s Fuel Rule for Ocean-Going Vessels, which allows either an MGO or a marine 

diesel oil (MDO) at or below 0.1% sulfur (S). A fuel sample was taken, and the results show the 

fuel sulfur was less than 0.1% (S = 0.045% following D4294 and X-ray methods, see Appendix 

D). The test fuel had a carbon weight fraction of 0.8682 and a hydrogen weight fraction of 0.1286, 

See Appendix D for analysis report.  

 
2.1.3 Test matrix 
Typically, a test matrix includes a range of loads, but boilers operation tends to be constant load 

with periods of on/off control to maintain steam pressure. The fuel oil flow in the boiler is relatively 

constant while the boiler produces the highest steam rate for the turbine pump needs during land-

based transfers (as tested during this project). As the land-based tanks reach their capacity, the 

boiler fuel rate slows slightly to accommodate a switch-over in the storage tanks.  

 

Figure 2-2 shows the steam rate and fuel consumption for a different, but similarly sized auxiliary 

marine boiler made by Mitsubishi. The 50,000 kg/h Mitsubishi steam rate boiler shows a maximum 

fuel oil consumption of 3,787 kg/hr. If we assume the maximum consumption between 

manufacturers is similar, we can estimate the load on the boiler tested as a percentage of maximum. 

The measured fuel consumption during this testing was 2,400 kg/hr, suggesting the boiler was 

operated at an estimated 65% of its maximum design load.  

 

The crew suggested the boiler could be operated at this “65%” state and also at a slightly lower 

steam rate. As such, there was a desire to test these two load points, but due to time limitations, 

however, we only had time to test the higher 65% load condition and not the lower load condition. 

The data in this report represents the 65% load case at a fuel consumption rate of 2,400 kg/hr. 

 

Source Alpha Laval 
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Figure 2-2 Heat loads and fuel rates for other boilers  

(source Mitsubishi Heavy Ind.)1 

 

2.2 Sampling approach 
This section provides a discussion of the sample locations (PM representativeness and 

accessibility), and the test protocol (methods of sampling).  

 
2.2.1 Sample locations 
Sampling utilized UCR’s partial dilution tunnel system, as outlined in ISO 8178-1, with a direct 

connection to the exhaust sample, see Appendix A for more details. Several points of access to the 

exhaust were identified during a site visit months before the testing campaign. The recommended 

location identified was near the top of the boiler stack where a cross-plume smoke meter was 

installed. The plume smoke meter was disconnected during testing and reinstalled afterwards, see 

Figure 2-4 and Figure 2-5. This location is free of bends and is a good location for sampling. 

 

 

Figure 2-3 Platform space available for equipment (smoke meter shown) 

 
1  https://www.mhi-mme.com/products/boilerturbine/auxiliary_boilers.html#tab03_2 Auxiliary boiler project 

specifications.   
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Figure 2-4 Dimensions for probe length and flange size 

 

There were no sample ports prior to the heat exchanging surfaces where one can measure the boiler 

emissions directly, as can be seen by the boiler layout shown in Figure 2-1. UCR, therefore, utilized 

the cross-plume smoke meter sample location as the only practical sample location. The length of 

the sample probe needed to be 12 inches to access a well-mixed exhaust sample using good 

engineering judgment (which is 10% inside the wall of the exhaust stack where the flow is well 

mixed). The dimensions show the probe design should be 12 inches, see Figure 2-4 and Figure 

2-5.  

 

The dilution tunnel length with the installed cyclone was interfering with the vessel stack to the 

left in the figure shown below, see Figure 2-5. The tunnel would fit with the cyclone removed. 

Since this was the only suitable sample location the cyclone had to be removed in order to collect 

any samples from the boiler. The impact of this decision is provided in Section 2.5. 

 

 
Figure 2-5 Boiler tunnel setup: thermopile probe removed for sampling 

 
2.2.2 PM fouling discussion 
Sampling after a heat exchanging surfaces, like a boiler, can be a source for PM adsorption and 

desorption because these surfaces heat and cool in the presence of PM where thermophoretic 

loss/accumulation (Hind 2nd Edition 1999) can be significant. During boiler-on conditions, the hot 
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boiler exhaust gas heats the cool boiler tubes and PM can adsorb on the surfaces. As the tube 

surfaces can get hot, PM may start to desorb. Then, during periods of boiler-off condition (reduced 

water heating), the heat exchanger surfaces will cool until the next cycle. The adsorption and 

desorption of PM on a boiler surface can be described by thermophoretic loss models in Hind (2nd 

Edition 1999). When PM is adsorbed onto the surface, stack PM emission factors can be 

underestimated over short periods of time (measured in hours). This suggests the location for the 

sample probe is important to try and be before the surfaces and the condition of the boiler cleaning 

is important. 

 

The boiler heat exchanger surfaces do include cleaning recommendations of the heat exchanger 

surfaces. According to the Aalborg manual, the boiler cleaning is performed by routine air blasts 

and occasional water blasts. The rate of cleaning varies with the quality of the fuel and the 

indications from the installed smoke meter. The water blasts are performed when boiler 

performance declines. There are several access ports for these water blast ports, see Figure 2-6. 

According to discussions with the crew the boiler was in a clean state, thus suitable for our 

emission testing.  

 
Figure 2-6 Cleaning setup for an Aalborg boiler  

 
2.2.3 Test protocol  
The boiler load was operated for more than 30 minutes at the highest power possible to warm the 

engine and stabilize emissions. Repeats of the same load are performed prior to changing loads 

(i.e. mode 1, 1, 1 change load, mode 2, 2, 2 load change…). Based on experience testing OGVs, 

repeating test points with this approach is needed to manage the time it takes between different 

load points and to prevent issues when navigating in areas with speed restriction. For this testing, 

however, only one load point was performed so there were not conditions to wait for. In general, 

at each steady state test mode, the protocol requires the following: 

 

• Allow the gaseous emissions to stabilize before measurement at each test mode (minimum 

10 minutes as per ISO). This was possible on the ME and AE tests, but due to strict time 

constraints on the boiler this guide was not followed, but emissions were stable regardless.  

• Measure gaseous and PM concentrations for at least 3 minutes and no longer than 30 

minutes (such that approximately 500µg of filter mass is collected at a minimum dilution 

ratio of 4:1). For the boiler tests the filter weights averaged 100 ug even with long sampling 

times of 40 minutes. 

Source Alpha Laval 
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• Measure direct stack exhaust mass flow rate via EPA Method 2. Additionally, UCR 

recorded the fuel consumption of the boiler using discussions with vessel crew.  

• Calculate emission factors from the measured pollutant concentration data and calculated 

mass flow rates. 

2.3 Measurements  

Like other marine tests, the measurement of exhaust concentrations followed the CARB2 and 

IMO3 protocols, see Appendix A for an in-depth description of UCR’s marine sampling system. 

A dilution tunnel is connected directly to the exhaust stack without the need for a transfer line. The 

flow in the dilution system eliminates water condensation in the dilution tunnel and sampling 

systems and maintains the temperature of the diluted exhaust gas at <52°C before the filters.  

An overview of UCR’s partial dilution system is shown in Figure 2-7. Raw exhaust gas is 

transferred from the exhaust pipe (EP) through a sampling probe (SP) and the transfer tube (TT) 

to a dilution tunnel (DT) due to the negative pressure created by the venturi (VN) in DT. The gas 

flow rate through the TT depends on the momentum exchange at the venturi zone and is therefore 

affected by the absolute temperature of the gas at the exit of TT. UCR’s marine testing is directly 

connected to the stack so to minimize PM losses. The dilution ratio targeted and verified for this 

testing project was 10:1 and the actual dilution ratio was 7:1. 

 
Figure 2-7 Sample schematic utilized 

 
2 California Air Resources Board, Recommended Emissions Testing Guidelines for Ocean-going Vessels, 
https://www.arb.ca.gov/ports/marinevess/documents/emissiontest/OGV%20Test%20Guidelines.pdf, (2012) 
3  ISO 8178-1 Reciprocating internal combustion engines - Exhaust emission measurement - Part 1: Test-
bed measurement of gaseous and particulate exhaust emissions  
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1 For this testing the TDS and PUF were not utilized and Suma canisters were collected from 

the secondary dilution system. Additionally, raw Suma canister grab samples were collected 

and analyzed. 

 

 

ISO cautions that the advantages of partial flow dilution systems can be a source of sampling 

problems such as: losing particulates in the transfer tube, failing to take a representative sample 

from the engine exhaust and inaccurately determining the dilution ratio. UCR includes standard 

methods for each marine application to ensure these concerns are managed properly. 

 
2.3.1 Gaseous and PM emissions 
Best recommended practices for OGV exhaust gas measurements follow 40 CFR Part 1065 for 

PM measurements with specific details following ISO 8178-1 for dilution and exhaust gas 

sampling. The measurement approach is summarized here, with more details available in 

Appendix A. 

 

Gaseous: The concentrations of gases in the diluted exhaust tunnel was measured with a Horiba 

PG-350. Nitrogen Oxides (NOx) utilize a heated chemiluminescence detector (HCLD), carbon 

monoxide (CO) and sulfur dioxide (SO2) utilize non-dispersive infrared absorption (NDIR) with 

cross flow modulation, and oxygen (O2) utilize a zirconium oxide sensor. Major features of the 

PG-350 include a built-in sample conditioning system (5 deg C) with sample pumps, data storage 

on a flash drive, integrated mist and particle filters, and a thermoelectric cooler. The performance 

of the PG-350 was tested and verified under the U.S. EPA and ETV programs. 

 

Gaseous concentrations were measured directly from the dilution tunnel and from raw exhaust 

during dilution ratio verification. Dry-to-wet corrections were performed using calculated water 

concentration from the exhaust and the dilution tunnel.  

 
Table 2-2 Summary of Emissions Measured by UCR 

Species Sampled 

NDIR CO NDIR CO2 CLD NOx Photoacoustic eBC 

NDIR SO2 Total PM2.5 

Gravimetric method 

PM EC/OC NIOSH 

method 

 

 

Particulate Matter (PM) mass: UCR’s PM measurements use a partial flow dilution system that 

was developed based on the ISO 8178-1 protocol, detailed information is provided in Appendix 

A. Total PM mass less than 2.5 um diameter (PM2.5) is measured from the diluted exhaust gas 

according to the Code of Federal Regulations (CFR) 40 CFR Part 1065. UCR utilizes 47 mm 2um 

pore Teflon filters (Whatman Teflo) weighed offline with UCR’s UPX2 Mettler Toledo micro 

balance (0.1 ug resolution) in a temperature, humidity, and particle-controlled environment. The 

microbalance is operated following the weighing procedures of the CFR. Before and after 

collection, the filters are conditioned for a minimum of 24 hours in an environmentally controlled 

room (RH = 45%, T = 21 C, 9.5 C dew point) and weighed daily until two consecutive weight 

measurements were within 3µg. 
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PM Composition: The project measured PM composition which comprises elemental carbon (EC) 

and organic carbon (OC). OC/EC analysis was performed on samples collected on 2500 QAT-UP 

Tissuquartz Pall (Ann Arbor, MI) 47 mm filters that are preconditioned at 600°C for 5 h. A 1.5 

cm2 punch is cut out from the quartz filter and analyzed with a Sunset Laboratory (Forest Grove, 

OR) Thermal/Optical Carbon Aerosol Analyzer according to the NIOSH 5040 reference method. 

The PM composition filters were sampled from UCR dilution tunnel at a targeted flow rate of 15 

slpm. 

 

Metals: The metal analysis has not been performed at this time. It will be performed on the Teflon 

PM samples using X-Ray Fluorescence (XRF) from an offline analytical method. The filters were 

first weighed then will be sent out for XRF analysis. The method offers analysis of elements (Na 

through Pb) represented by 38 elements. XRF is an EPA approved, non-destructive analytical 

method (IO-3.3) wherein a filter is bombarded with X-ray energy. The subsequent excitement of 

electrons can be measured when the electrons fall back to their valence state, releasing energy in 

the process. Each element has a “fingerprint” of energy discharges which are measured to 

determine the quantity of each element. 

 

Equivalent black carbon (eBC). Bond et al (2013) provided a definition of black carbon (BC) 

measurement methods as they relate to characterizing climate impacts. The photoacoustic 

measurement method is considered to be an equivalent BC method (denoted as eBC), the NIOSH 

thermal optical method is an apparent elemental carbon measure of BC (denoted as EC), single 

particle soot photometers such as the laser-induced incandescence measure the refractory nature 

of BC (denoted as rBC), and particle soot absorption photometers such as the Aethalometer and 

MAAP instruments measure the equivalent BC (denoted as eBC). The instrument utilized for BC 

measurements in this study was UCR’s in-house photoacoustic real-time analyzer (AVL MSS-

483) which represents the eBC measurement method as defined by Bond and is utilized here for 

consistency. The photoacoustic measurement method is a reliable and robust measurement for 

quantifying marine BC where the PM fractions vary significantly and have been shown to impact 

the EC measurement method (Bond et al 2013 and Johnson et al 2016). The photoacoustic 

measurement was sampled from the same dilution tunnel used for the gravimetric and NIOSH 

filter samples. 

 
2.3.2 Toxics 
CARB utilizes speciation estimates from boiler emissions that are used in the emission inventory 

and air quality models. These models are lacking toxic data from marine boilers. As such, 

additional toxic samples were utilized for the boiler tests. These included aldehydes and ketones, 

speciated hydrocarbons, and metals. All the toxic samples were collected from the dilution tunnel 

as shown in Figure 2-7. Additionally, two speciated hydrocarbon samplers were collected directly 

from the raw stack to improve measurement sensitivity.  

 

Total Gaseous Non-Methane Organics (TGNMO) concentrations are often measured using a 

total hydrocarbon analyzer with a field ionization detector (FID). However, these devices have a 

flame and are not usually allowed on a tanker vessel. For this project diluted exhaust samples were 

collected in SUMMA® canisters, equipped with flow controllers and subsequently analyzed for 

TGNMO at Atmospheric Analysis and Consulting (AAC) an off-site laboratory.  
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PAMS AAC also analyzed the SUMMA canisters for VOC’s and BTX to process the total PAMS 

impact of the speciated HCs. They used the TO-12/PAMS method which provides the data for 

VOCs including light toxics (BTX and butadiene) and the PAMS profile needed for air quality 

modeling. With this method, the analysis provides concentrations of the following hydrocarbons.  

 

 

Ethylene 

Acetylene 

Ethane 

Propylene 

Propane 

Isobutane 

1-Butane 

N-Butane 

Trans-2-Butene 

Cis-2-Butene 

Isopentane 

1-Pentane 

N-Pentane 

Isoprene 

Trans-2-Pentene 

Cis-2-Pentene 

2,2-Dimbutane 

Cyclopentane 

2,3-Dimenthylbutane 

2-Methylpentane 

3-Methylpentane 

1-Hexane 

N-Hexane 

Methylcyclopentane 

2,4-Dimethylpentane 

Benzene 

Cyclohexane 

2-Methylhexane 

2,3-Dimethylpentane 

3-Methylhexane 

2,2,4-Trimethylpentane 

N-Heptane 

Methylcyclohexane 

2,3,4-Trimethylpentane 

Toluene 

2-Methylheptane 

3-Methylheptane 

N-Octane 

Ethylbenzene 

M/P-Xylenes 

Styrene 

O-Xylene 

N-Nonane 

Isopropylbenzene 

N-Propylbenzene 

M-Ethyltoluene 

P-Ethyltoluene 

1,3,5-Trimethylbenzene 

O-Ethyltoluene 

1,2,4-Trimethylbenzene 

N-Decane 

1,2,3-Trimethylbenzene 

M-Diethylbenzene 

P-Diethylbenzene 

N-Undecane 

N-Dodecane 
 

 

 

Note in the earlier tanker measurement project, VOC adsorbed molecules starting about C4 

(butadiene) through C12 were collected on a multi-bed carbon bed composed of molecular sieve, 

activated charcoal, and carbotrap resin. The VOC included toxics such as 1,3 butadiene; benzene; 

toluene; ethylbenzene and xylenes. This method was not used during this testing campaign. 

Aldehydes and ketones: Carbonyls (aldehydes and ketones) were collected on 2,4-

dinitrophenylhydrazine (DNPH) coated silica cartridges (Waters Corp., Milford, MA) behind the 

Teflon filter. A critical flow orifice was used to control the 1.0 LPM flow through the cartridge. 

Sampled cartridges were sealed and stored at a cold temperature and later extracted using 5 mL 

of acetonitrile with the liquid then injected into Agilent 1100 series high performance liquid 

chromatograph (HPLC) equipped with a diode array detector. The HPLC column was similar to 

a 5µm Deltabond AK resolution (200cm x 4.6mm ID) with upstream guard column. The HPLC 

sample injection, and operating conditions are set up according to the specifications of the SAE 

930142 HP protocol (Siegl, W et al 1993). The DNPH samples were collected from the dilution 

tunnel. Due to time limitations and sample difficulties only one valid sample was collected.  

 

Metals: The metal analysis was performed on the Teflon PM samples using X-Ray Fluorescence 

(XRF) from an offline analytical method utilizing the same Teflon filters used to determine the 
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PM2.5 mass. The filters were first weighed then sent out for XRF analysis. The method offers 

analysis of elements (Na through Pb) represented by 38 elements. XRF is an EPA approved, non-

destructive analytical method (IO-3.3) wherein a filter is bombarded with X-ray energy. The 

subsequent excitement of electrons can be measured when the electrons fall back to their valence 

state, releasing energy in the process. Each element has a “fingerprint” of energy discharges which 

are measured to determine the quantity of each element. 

 
2.3.3 Exhaust flow  
The calculated emission factor requires the measurement of the engines exhaust flow rate. The 

exhaust gas flow can be determined by the following methods: 

1. Direct Measurement Method (utilized) 

2. Carbon Balance Method (not available, lacking measured fuel consumption) 

3. Air and Fuel Measurement Method (not available) 

4. Air Pump method (not possible on boilers only engines) 

 

Although there are four accepted methods for measuring flow rate, the direct measurement 

approach was most suitable for boiler testing. Direct exhaust flow measurement is complex and 

requires long straight sections which is not typically available on OGVs exhaust systems. Thus, 

direct measurement has not been a preferred method at UCR for engine exhaust flow, where fuel 

flow measurement has been utilized. For this boiler, there was a suitable straight section for good 

exhaust flow direct measurement. Thus, direct flow measurement (#1) was utilized for accurate 

emissions calculations.  

 

The direct measurement system utilized in this project was a type S Pitot tube is used to measure 

the differential pressure between the counter-flow (static pressure) and parallel-flow (dynamic 

pressure) directions. This method follows EPA Method 2, see Section 2.4.2 and Appendix E for 

details.  

 
2.3.4 Boiler 
The boiler output was not available for recording and only a single mode was utilized given the 

short time frame allowed on the vessel. The boiler was operated under normal usage conditions 

in a high load operation maintaining bulk fuel temperature. It is estimated based on the recorded 

fuel rate that the boiler load was around 65% of its total capacity. 

 

2.4 Calculations 
The calculations are described in this section. 

 
2.4.1 Emission factors 
The emissions were collected at the one mode in triplicate to allow for the determination of 

confidence intervals for the reported means. The triplicate measurements were performed by 

collecting three samples (i.e. triple or three repeated measurements) at each load point for all the 

species of interest (gaseous continuous and integrated PM samples). The result is based on the 

measured mass flow in the exhaust stack, the measured concentration of species, divided by the 

fuel rate calculated by the carbon balance method utilizing the MGO fuel as specified in Section 

2.1.2. An overall single emission factor representing the boiler was determined by dividing the 
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integrated mass of emissions (g/hr) by the integrated fuel rate (kg-fuel/hr) to get an emission 

factor of g/kg-fuel for each species presented. 

 
2.4.2 Exhaust flow 
The exhaust flow calculation follows EPA Method 2 which utilizes a type S Pitot tube is used to 

measure the differential pressure between the counter-flow (static pressure) and parallel-flow 

(dynamic pressure) directions, see Figure 2-8. Velocity is calculated using Bernoulli’s principle, 

which states that the pressure in a stream of fluid is reduced as the speed of the flow is increased. 

The velocity calculation is based off of the temperature, molecular weight of the exhaust gas, 

static pressure, dynamic pressure, and relative humidity. Measurement of the differential pressure 

and temperature were repeated at the sampling site several times at different depths inside the 

duct, including the near side of the duct, in the middle of the duct, and the far side of the duct, see 

Appendix E for detailed exhaust flow calculation.  

 

 
Figure 2-8 S-type pitot tube for EPA Method 2 

2.5 Corrections and assumptions 
Ship testing is very complex where space and time are limited, and setup is from instruments 

which were transported in boxes to the test site and setup. As such, it is expected not everything 

will go according to plan, but most data on ships is of value since it is hard to come by.  

 

This section was added to discuss three issues that occurred while testing the boiler. These issues 

may impact the emissions where this section provides context to the quality of the reported data.  

 
2.5.1 Emissions stability 
There was a small stability issue that occurred at the start of sampling that may impact the gaseous 

emissions slightly and the eBC more significantly. The stability issue can be seen by the slight 

increase in CO2 and NOx concentration for the first hour of testing, see Figure 2-9 between 10:30 

and 11:30 (note this was after 1-2 hours of boiler stabilizing). The change in NOx concentration 

is small (1 ppm NOx) and larger for CO2 (1.5% CO2), but the Test 1 MSS soot measurement 

(eBC) is five times higher than the steady state measured soot measurement of Test 2, see the 

grey trace in Figure 2-9. It is not clear what happened between 10:30 and 11:30, but it seems there 

was a slight change in fuel usage (CO2 change) and unstable eBC emission (BC desorption, 

fueling, or other). There was also an impact in the PM filters as can be seen by the color of the 
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filters, see Figure 2-10. The first filter, Test #1, was darker then Test #2 and #3 supporting what 

was visible with the real time MSS soot sensor. The overall PM filter mass, however, did not 

change significantly, as discussed in the next sub section.  

 

Previous testing on a container vessel modern boiler showed that soot concentration (eBC 

method) was very stable and averaged about 0.01 mg/m3 during the 8 hours of sampling over 

three separate days. This would suggest the more representative eBC value is the one between 

11:50 and 12:10 for test 1. As such, a re-analysis of the real time data was performed to collect 

the data for the stable time segment. A re-analysis of the gaseous emissions was also collected 

for this time period. The original sample durations are shown by orange circles and bars, the 

modified time segments are denoted by the green circles, see Figure 2-10. The results presented 

in this are based on the analysis during the green circles. The details of the original and modified 

data are provided in Appendix F. 

 
Figure 2-9 Real time emissions for tests 1, 2, and 3 

1 Orange circles are the original sample times for PM filters, The blue triangles are the stop and stop of the 

SUMA canisters, green are the revised sample averaging times for the eBC and gaseous emissions. 

 

Stable? 

Test1 

127ug 

Test2 

92ug 

Test3 

153ug 
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Figure 2-10 Sample filters Test 1, 2, and 3 

1 The filter weights were 127, 153, and 92 ug from left to right.  

 
2.5.2 Filter spotting 
During the dilution tunnel installation, the PM cyclone would not fit due to space limitations so 

it had to be removed, see discussion in Section 2.2.1. Cyclones were introduced into PM samplers 

to prevent collecting wall accumulated particles, debris in the exhaust, and other objects not 

emitting directly from the combustion process. Typically, a properly sampled PM filter would not 

show visible spotting. The spotting on these filters cannot be seen easily with-out some type of 

magnification, see Figure 2-10 vs Figure 2-11. The mass impact due to the spotting is believed to 

be small because less than 5% of the total mass is soot and the spotting would likely be soot based 

accumulation particles. Additionally, the PM mass for the darker filter is less than the PM mass 

for the other two filters showing that the color of the filter isn’t what is causing the higher PM 

filter weights.  

 

The results for the PM mass filters are presented “as is” where these values maybe be artificially 

high by 5% due to the filter # 1 eBC instability and the PM spotting. Also, these PM mass emission 

rates are similar to the recent boiler UCR tested on a container ship and these PM mass emission 

rates are much lower than a similar crude tanker tested in 2008 (Agrawal et al 2008), so the data 

is of value to report. 
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Figure 2-11 Filter spotting for tests 1, 2, and 3 (most observed spotting) 

 
2.5.3 Toxics 
SUMA canisters samplers were collected from the dilution tunnel between 11:01 and 12:24 and 

from the raw exhaust after 12:50, see Table 2-3. The dilute samples resulted in detectable 

quantities of C2-C4 analytes, but for the raw, undiluted samples, all the analyte responses below 

C5 were below the Sample Reporting Limit (SRL), see Table 2-4. The EPA 3C analysis showed 

1.5% CO2 in the dilute measurement and 10.5% CO2 in the raw stack sample, suggesting the 

samplers were labeled and analyzed correctly. This suggests there may be a contamination in the 

dilution air utilized for the dilute BTEX samples.  

The raw samples were used in the report analysis and this finding doesn’t impact to overall 

discussion. Future BTEX samples will consider this impact on our sampling system especially 

when testing for lighter HC fuels.  

 

T190456 

T190463 

T190461 

Test1 

0.018 

Test2 

0.024 

Test3 

0.020 

g/kg-fuel 
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Table 2-3 Summary of BETX sampling locations 

 

Table 2-4 Summary of BTEX concentrations C2-C4 dilute vs stack discussion 

 

 

  

Start Time Dur Flow ID Comment

hh:mm min slpm

11:01 24 0.5 BTX6123 Dil tunnel

12:24 28 0.5 BTX6121 Dil tunnel

12:52 3 - BTX6124 Raw stack grab

12:55 3 - BTX6126 Raw stack grab

BTEX

Analyte MM

#1 #2 #3 #4

Ethylene 28.1 C2H4 <SRL <SRL <SRL <SRL

Acetylene 26.0 C2H2 1.88 <SRL <SRL <SRL

Ethane 30.1 C2H6 3.32 3.12 <SRL <SRL

Propylene 42.1 C3H6 <SRL <SRL <SRL <SRL

Propane 44.1 C3H8 16.1 9.16 <SRL <SRL

Isobutane 58.1 C4H10 7.14 10.5 <SRL <SRL

1-Butene 56.1 C4H8 <SRL <SRL <SRL <SRL

1,3-Butadiene 54.1 C4H6 <SRL <SRL <SRL <SRL

n-Butane 58.1 C4H10 2.24 3.44 <SRL <SRL

Diulte Stack
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3 Results 
 

The emission results for the Alfa Laval auxiliary boiler installed on a tanker are described in this 

section. The results are based on the operation of the boiler under in-use conditions during fuel 

off-load in a Northern California port. The estimated load condition is 65%. There were some 

data corrections performed and these corrections are explained in Section 2.5. This section 

presents the results of the final data set, where all data points are available in Appendix F.  

 

The result section is divided into three sub sections gaseous, PM (PM mass and composition and 

BC), and toxics. All error bars and standard deviations (stdev) presented are based on one sigma 

(σ) uncertainty. 

 

3.1 Gaseous 
The gaseous emissions include NOx, CO, CO2, and SO2. The SO2 emissions were both measured 

and calculated where the calculated values are used in this report. The gaseous emissions are 

shown in Table 3-1 (averages), Table 3-3 (stdev) and Figure 3-1. The boiler fsCO2 emissions 

were 3026 g/kg-fuel. This is similar (with-in 2%) to previous testing of a modern auxiliary boiler 

on a container vessel. The close agreement suggests both boiler tests were performed under 

similar conditions.  

 

The fuel specific (fs) NOx emissions averaged 2.86 ± 0.18, CO 0.06 ± 0.064, and SO2 0.94 g/kg-

fuel. The fsNOx emissions were slightly higher, with-in 50%, to previous testing of a modern 

container vessel auxiliary boiler tested on low sulfur MGO and ULSFO fuels (0.038 S and 0.089 

S respectively) (Johnson et al 2019), but over two times lower (2.2) than the emissions on a tanker 

vessel auxiliary boiler tested on high sulfur HFO fuel (2.85% S) (Agrawal et al 2008). The CO 

emissions were 6.9 times lower than the boiler operating on HFO fuel. The boiler SO2 emissions 

were lower for the low sulfur fuel compared to a high sulfur HFO fuels, lower by a factor of 58 

(Agrawal et al 2008). The main difference is a result of the sulfur weight fraction in the fuel. 

 
Table 3-1 Summary of Emissions Measured by UCR (ave) 

 
 

Table 3-2 Summary of Emissions Measured by UCR (stdev) 

 

Boiler Carb. FC

Load kg/hr NOx CO CO2 calc. SO2 PM2.5 PM_eBC

65% 2460.4 g/hr 7051.0 154.7 7445560 2321.0 53.7 2.9

65% 2460.4 g/kg-fuel 2.86 0.064 3026.1 0.943 0.022 0.0012

Average Species
Units

Boiler Carb. FC

Load kg/hr NOx CO CO2 calc. SO2 PM2.5 PM_eBC

65% 2460.410 g/hr 0.261 0.063 0.434 0.000 0.004 0.0028

65% 2460.410 g/kg-fuel 0.175 0.055 0.162 0.050 0.004 0.0004

Units
Stdev Species
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Figure 3-1 NOx, CO, and SO2 boiler emissions (g/kg-fuel) 

1  SO2 is calculated from sulfur in the fuel and fuel usage.  

3.2 PM 
The PM emissions are organized by PM mass, PM composition (EC, OC, Sulfate), and equivalent 

BC (eBC), see Section 2.3 for a description of the PM measurement method and definitions. 

 

The PM2.5 mass and eBC emissions for the boiler are show in Table 3-1 and Figure 3-2. The 

average PM2.5 emissions were 0.022 ± 0.004 g/kg-fuel and the eBC emissions were 

0.0012±0.0004 g/kg-fuel. The PM2.5 emissions were slightly lower, with-in 50%, to previous 

testing of a modern auxiliary boiler tested on low sulfur MGO and ULSFO fuels (Johnson et al 

2019), but over 100 times lower (131) than the PM emissions on a boiler tested on high sulfur 

HFO fuel, (Agrawal et al 2008).  

 

The boiler eBC emissions were higher (70%) than the previous testing of a modern boiler 

(Johnson et al 2018), but the soot concentration in the stack was similar and near the detection 

limits of the measurement method. This suggests the difference between the eBC emissions from 

the two modern boilers may be a result of detection limits. eBC emissions were not measured 

with a micro soot sensor during the 2008 tanker testing, but NIOSH EC mass was measured. The 

boiler eBC emissions was 120 times lower than the EC emission reported for the tanker operating 

on high sulfur fuels (Agrawal et al 2008). Johnson has shown the EC measurement method at 

ratios of EC/OC < 5%, like in Agrawal’s study, are less accurate (Johnson et al 2016), thus it is 

not clear the benefit of the eBC or EC measurement difference between the modern and older 

boilers.  

 

The speciated PM (EC, OC, and Sulfate) emissions are shown in Table 3-3 and Figure 3-2. The 

PM_EC was 0.56 mg/kg-fuel and the OC_PM was 21 mg/kg-fuel. The fraction of EC compared 

to the sum of EC+OC is 2.2% suggesting the EC fraction is low for the boiler emissions and OC 

fractions are larger. The sulfate PM is still being analyzed, but can be estimated from the fuel 

sulfur level. This is estimated at 11 mg/kg-fuel for a fuel sulfur level of 0. 0483%. With the 

estimated sulfur the PM composition is calculated to be approximately 68.5% organic, 30% 

sulfate, and 1.5% elemental.  
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Table 3-3 Summary of PM composition measured by UCR (ave) 

 
1 PM_S is represented as hydrated sulfate ions (H20SO46.55H20), PM_TC is the sum of PM_EC+PM_OC+PM_S, PM_OCcor 

= 1.2*PM_OC to correct for the hydrogen bonding estimate, and PM_TCcor = PM_EC+PM_OCcor_PM_S and should represent 

the total PM mass and, thus, be comparable to PM2.5 

 

Table 3-4 Summary of of PM composition measured by UCR  (stdev) 

 
 

 
Figure 3-2 PM2.5 and eBC emissions (g/kg fuel) 

 

Boiler Carb. FC

Load kg/hr PM_EC PM_OC PM_S PM_TC PM_OCcor PM_TCcor

65% 2460.4 g/hr 1.400 51.218 - 79.356 61.461 89.599

65% 2460.4 g/kg-fuel 0.00056 0.021 - 0.032 0.025 0.036

Units
Average Species

Boiler Carb. FC Units

Load kg/hr PM_EC PM_OC PM_S PM_TC PM_OCcor PM_TCcor

65% 2460.4 g/hr 0.001 0.007 - 0.006 0.008 0.008

65% 2460.4 g/kg-fuel 0.00032 0.004 - 0.003 0.004 0.004

Stdev Species
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Figure 3-3 PM2.5 and eBC emissions (mg/kg fuel) 

 

3.3 Toxics 
Toxics measurements were collected for the boiler tests. These include aldehydes and ketones, 

speciated hydrocarbons, and metals.  

 

Aldehydes and ketones: The aldehydes and ketones are presented in Table 3-5. Only 

Formaldehyde, Acetaldehyde and Acrolein were analyzed, other species were not reported. The 

boiler emissions for Formaldehyde, Acetaldehyde and Acrolein were 0.401, 0.376, and 1.749 

mg/kg-fuel. These results compare well with the modern boiler operating on MGO fuel from a 

container vessel. Both modern boilers operating on MGO fuel (container and tanker) emission 

results showed lower Formaldehyde emissions compared to the container boiler emissions when 

operating on low sulfur HFO fuel. Additionally, modern boilers operating on MGO fuels appear 

to have lower Acetaldehyde and Acetone emissions compared to the boiler tested by Agrawal 

(Agrawal et al 2008). 

 
Table 3-5 Average Aldehydes and ketone emissions by fuel by test load. 

 
1 Statistical student t.test was not performed due to only one sample collected. Expected uncertainty from other 

replicate tests from boilers is ± 15%. 

 

BTEX speciated hydrocarbons: The total PAMS, TNMHC, and selected species are presented 

in Table 3-6. The total PAMS were low and just above the Sample Report Limit (SRL) at 2 ppb 

and the total NMHC were 249 ppb on average. On a mass basis, the total PAMS and TNMHC 

were 0.0033 and 0.516 mg/kg-fuel, see Table 3-7. Other selected speciated HCs (C4-C8) are 

shown in Table 3-7 which were all below the SRL where the values reported represent an upper 

limit to their measurement this is why they are reported with the “<” sign. The speciated HCs 

(C4-C8) are higher during this modern boiler test compared to those reported by Agrawal 

(Agrawal et al 2008). One reason for the higher emissions in this testing may be due to different 

Fuel Load
Fuel Use 

kg/hr
Units

MGO 65% 2460 mg/hr 976.6 ± - 917.0 ± - 4263.1 ± -

MGO 65% 2460 mg/kg-fuel 0.401 ± - 0.376 ± - 1.749 ± -

Formaldehyde Acetaldehyde Acrolein
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sample detection limits between the laboratories. The full report of speciated  HCs (C2-C12) is 

provided in Appendix F. Also, during the previous study, PAHs were collected which were not 

collected in this study so that comparison is not available. 

 
Table 3-6 EPA 3C, total PAMS, and TNMHC results, raw stack 

 
 

  

#1 #2 Ave

Dilution Factor 1.97 1.79 1.88

H2 <2.0% <1.8% <1.8%

Ar/O2 7.5% 7.5% 7.5%

N2 82.0% 82.0% 82.0%

CO <0.2% <0.2% <0.2%

CO2 10.4% 10.5% 10.5%

CH4 <0.2% <0.2% <0.2%

1,3 Butadiene (ppbC) <SRL <SRL <SRL

Total PAMS (ppbC) 1.99 2.04 2.02

TNMHC (ppbC) 309 189 249

Analyte
Stack EPA 3C
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Table 3-7 Selected speciated hydrocarbons (C4-C8) mg/kg-hr 

 
1 Total PAMS and TNMHC utilized propane for molar mass. For other species 

see Appendix F for the full list 

 

Metals: The metal results for the boiler at 65% load are shown in Table 3-8 and Table 3-9. The 

full list of metal results can be found in Appendix F. These are in progress. AQMD agreed to 

perform this once the quarantine is lifted. 

 
Table 3-8 Average selected metals with 1 σ error bars, 1 of 2 

 
 

Table 3-9 Average selected metals with 1 σ error bars, 2 of 2. 

 
 

  

Analyte Conc. ppb mg/kg-fuel

1,3-Butadiene <SRL < 0.00907

Benzene <SRL < 0.00874

Toluene <SRL < 0.00883

m/p-Xylenes <SRL < 0.00891

Ethylbenzene <SRL < 0.00891

o-Xylene <SRL < 0.00891

Total PAMS 2.02 0.00332

TNMHC 249.0 0.516

Fuel Units

MGO mg/hr - ± - - ± - - ± - - ± - - ± -

MGO mg/kg-fuel - ± - - ± - - ± - - ± - - ± -

PMg Si SAL

Fuel Units Cl V FE

MGO mg/hr - ± - - ± - - ± - - ± -

MGO mg/kg-fuel - ± - - ± - - ± - - ± -

NI
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4 Summary  
 

Emissions measurements were made on from a modern auxiliary boiler on a tanker ship while it 

offloads fuel with-in a port in Northern California where the main engine was off. The auxiliary 

boiler was operated on MGO fuel and operated at an estimated 65% load. Emissions were 

measured following ISO and CFR methods for gaseous, and PM (total mass, elemental, and 

organic carbon species, sulfated PM). Boiler sampling also include toxics to help the CARB 

update its boiler emissions inventory. Dilution ratios and filter temperatures, as specified in 1065, 

were met during this testing. 

 

A summary of the results for the testing is as follows: 

• The emissions were slightly unstable at the start of testing, but were found to be stable for 

the segments analyzed. The reported data set is representative of valid measurements 

suggesting the results are representative of a properly operating boiler.  

• The boiler fuel flow rate was meausred at 2460 kg/hr utilizing direct measurment of 

exhaust flow and carbon balance from emissions species. This agrees well with the 

reported fuel rate that ranged from 2268 to 2722 kg/hr according to the Chief. The 

corresponding exhaust flow at the 2460 kg/hr fuel rate was 35,639 m3/hr. 

• The boiler fuel specific (fs) CO2 emissions were 3026 g/kg-fuel. This is similar to previous 

testing of a modern auxiliary boiler on a container vessel. 

• The boiler fsNOx emissions averaged 2.86 ± 0.18, CO 0.06 ± 0.064, and SO2 0.94 g/kg-

fuel. The fsNOx emissions were slightly higher, with-in 50%, to previous testing of a 

modern container vessel auxiliary boiler tested on low sulfur MGO and ULSFO fuels, but 

over two times lower (2.2) than the emissions on a tanker vessel auxiliary boiler tested on 

high sulfur HFO fuel. The CO emissions were 6.9 times lower than the boiler operating 

on HFO fuel. 

• The boiler fsSO2 emissions were lower for the low sulfur fuel compared to a high sulfur 

HFO fuels by a factor of 58 

• fsPM2.5 emissions were 0.022 ± 0.004 g/kg-fuel and were slightly lower to previous testing 

of a modern auxiliary boiler tested on low sulfur MGO and ULSFO fuels, but over 100 

times lower (131) than the PM emissions on a boiler tested on high sulfur HFO fuel. The 

main difference between boiler PM emissions on low and high sulfur fuels is the sulfur 

content of the fuel. 

• The fs_eBC emissions were 0.0012±0.0004 g/kg-fuel and were about the same for a 

previous modern boiler tested, but about 120 times lower than the fsEC emission reported 

for an older boiler tested on a tanker. The methods were not the same and there may be 

questions for this large difference. 

• The fsPM composition (EC, OC, and Sulfate) were 0.56, 21, and 11 mg/kg-fuel 

respectively. The sulfute PM emissions were calculated and will be udpated with 

measured values once the state shut down has been lifted. 

• The metals emissions were… Waiting on the analysis due to the state shut down. 
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• The boiler emissions for Formaldehyde, Acetaldehyde and Acrolein were 0.401, 0.376, 

and 1.749 mg/kg-fuel. These results compare well with the modern boiler operating on 

MGO fuel test from a container vessel. Modern boilers operating on MGO fuels appear to 

have lower Acetaldehyde and Acetone emissions compared to older boiler tested on HFO 

fuels. 

• The total speciated HCs (C2-C12) PAMS and TNMHC were 0.0033 and 0.516 mg/kg-

fuel. The PAMS measurements were at the detection limit of the measurement method 

and thus, could not be compared properly to the previous testing on an older boiler tested 

on a high sulfur HFO fuel.  
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Appendix A – Sample Collection Methods 
 

ISO 8178-14 and ISO 8178-25 specify the measurement and evaluation methods for gaseous and 

particulate exhaust emissions when combined with combinations of engine load and speed 

provided in ISO 8178- 4: Test cycles for different engine applications. The emission results 

represent the mass rate of emissions per unit of work accomplished. Specific emission factors are 

based on brake power measured at the crankshaft, the engine being equipped only with the 

standard auxiliaries necessary for its operation. Per ISO, auxiliary losses are <5 % of the 

maximum observed power. IMO ship pollution rules and measurement methods are contained in 

the “International Convention on the Prevention of Pollution from Ships”, known as MARPOL 

73/786, and sets limits on NOx and SOx emissions from ship exhausts. The intent of this protocol 

was to conform as closely as practical to both the ISO and IMO standards. 

 

Gaseous and Particulate Emissions 

A properly designed sampling system is essential for accurate collection of a representative 

sample from the exhaust and subsequent analysis. ISO points out that particulate must be collected 

in either a full flow or partial flow dilution system and UCR chose the partial flow dilution system 

as shown in Figure A-1.  

 

Figure A-1 Partial Flow Dilution System  

 
4 International Standards Organization, IS0 8178-1, Reciprocating internal combustion engines - Exhaust emission 

measurement -Part 1: Test-bed measurement of gaseous particulate exhaust emissions, First edition 1996-08-l5 
5
 International Standards Organization, IS0 8178-2, Reciprocating internal combustion engines - Exhaust emission 

measurement -Part 2: Measurement of gaseous and particulate exhaust emissions at site, First edition 1996-08-l5 
6 International Maritime Organization, Annex VI of MARPOL 73/78 “Regulations for the Prevention of Air Pollution 

from Ships and NOx Technical Code”. 
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The flow in the dilution system eliminates water condensation in the dilution tunnel and sampling 

systems and maintains the temperature of the diluted exhaust gas at <52°C before the filters. ISO 

cautions that the advantages of partial flow dilution systems can be lost to potential problems 

such as: losing particulates in the transfer tube, failing to take a representative sample from the 

engine exhaust and inaccurately determining the dilution ratio. 

 

An overview of UCR’s partial dilution system is shown in Figure A-1. Raw exhaust gas is 

transferred from the exhaust pipe (EP) through a sampling probe (SP) and the transfer tube (TT) 

to a dilution tunnel (DT) due to the negative pressure created by the venturi (VN) in DT. The gas 

flow rate through TT depends on the momentum exchange at the venturi zone and is therefore 

affected by the absolute temperature of the gas at the exit of TT. Consequently, the exhaust split 

for a given tunnel flow rate is not constant, and the dilution ratio at low load is slightly lower than 

at high load. More detail on the key components is provided in Table A-1. 

 

 
Figure A-2 measurement layout on an engine exhaust stack 

 

Dilution Air System 

 

40 CFR Part 1065 recommends dilution air to be 20 to 30°C and ISO recommends 25 ±5°C. Both 

also recommend using filtered and charcoal scrubbed air to eliminate background hydrocarbons. 

The dilution air may be dehumidified. The system can be described as follows: The pressure is 

reduced to around 40 psig, a liquid knock-out vessel, desiccant to remove moisture with silica gel 

containing an indicator, hydrocarbon removal with activated charcoal, and a HEPA filter for the 

fine aerosols that might be present in the supply air. The silica gel and activated carbon are 

changed for each field campaign. Figure A-3 shows the field processing unit in its transport case. 

In the field the case is used as a framework for supporting the unit.  

Direct sampling 

with no transfer 

Tube. 
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Table A-1 Components of a Sampling System: ISO Criteria & UCR Design 

Section Selected ISO and IMO Criteria UCR Design 

Exhaust Pipe 

(EP) 

In the sampling section, the gas velocity is > 10 m/s, except at idle, and bends are 

minimized to reduce inertial deposition of PM. Sample collection of 10 pipe 

diameters of straight pipe upstream is recommended and performed where 

possible. For some tight configurations use good engineering judgment. 

UCR follows the ISO 

recommendation, when 

practical. 

Sampling Probe 

(SP) - 

The minimum inside diameter is 4 mm and the probe is an open tube facing 

upstream on the exhaust pipe centerline. No IMO code. 

UCR uses a stainless steel 

tube with diameter of 8mm 

placed near the center line. 

Transfer Tube 

(TT) 

• As short as possible and < 5 m in length; 

• Equal to/greater than probe diameter & < 25 mm diameter; 

• TTs insulated. For TTs > 1m, heat wall temperature to a minimum of 250°C 

or set for < 5% thermophoretic losses of PM.  

UCR uses a transfer tube of 

0.15 m (6 inches). 

Additionally the sample tube 

insertion length varies with 

stack diameter, but typically 

penetrates at least 10%, but 

not more than 50% of the 

stack diameter. 

Dilution Tunnel 

(DT)  

• shall be of a sufficient length to cause complete mixing of the exhaust and 

dilution air under turbulent flow conditions; 

• shall be at least 75 mm inside diameter (ID) for the fractional sampling 

type, constructed of stainless steel with a thickness of > 1.5 mm.  

UCR uses fractional 

sampling; stainless steel 

tunnel has an ID of 50mm 

and thickness of 1.5mm.  

Venturi (VN) -- 

The pressure drop across the venturi in the DT creates suction at the exit of the 

transfer tube TT and the gas flow rate through TT is basically proportional to the 

flow rate of the dilution air and pressure drop. 

Venturi proprietary design 

provided by MAN B&W; 

provides turbulent mixing.  

Exhaust Gas 

Analyzers 

(EGA) 

One or several analyzers may be used to determine the concentrations. Calibration 

and accuracy for the analyzers are like those for measuring the gaseous emissions.  

UCR uses a 5-gas analyzer 

meeting IMO/ISO specs 



 
 

Figure A-3 Field Processing Unit for Purifying Dilution Air in Carrying Case 

 

Calculating the Dilution Ratio 

 

According to ISO 8178, “it is essential that the dilution ratio be determined very accurately” for a 

partial flow dilution system such as what UCR uses. The dilution ratio is simply calculated from 

measured gas concentrations of CO2 and/or NOx in the raw exhaust gas, the diluted exhaust gas 

and the dilution air. UCR has found it useful to independently determine the dilution ratio from 

both CO2 and NOx and compare the values to ensure that they are within ±10%. UCR’s experience 

indicates the independently determined dilution ratios are usually within 5%. At systematic 

deviations within this range, the measured dilution ratio can be corrected, using the calculated 

dilution ratio. According to ISO, dilution air is set to obtain a maximum filter face temperature of 

<52°C and the dilution ratio shall be > 4.  

 

Dilution System Integrity Check 

 

ISO describes the necessity of measuring all flows accurately with traceable methods and provides 

a path and metric to quantifying the leakage in the analyzer circuits. UCR has adopted the leakage 

test and its metrics as a check for the dilution system. According to ISO the maximum allowable 

leakage rate on the vacuum side shall be 0.5 % of the in-use flow rate for the portion of the system 

being checked. Such a low leakage rate allows confidence in the integrity of the partial flow system 

and its dilution tunnel. Experience has taught UCR that the flow rate selected should be the lowest 

rate in the system under test.   

 

Measuring the Gaseous Emissions: CO, CO2, NOx, O2, SO2 

 

Measurement of the concentration of the main gaseous constituents is one of the key activities in 

measuring emission factors. This section covers the ISO/IMO protocols used by UCR. For SO2, 

ISO/CFR recommends that the concentration of SO2 is calculated based on the fact that 97.75% 

of the fuel sulfur is converted to SO2 (40 CFR Part 1065). UCR agrees with this recommendation 

and the enclosed SO2 reported emissions are calculated from fuel sulfur levels. 
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Measuring Gaseous Emissions: ISO & IMO Criteria 

 

ISO specifies that either one or two sampling probes located in close proximity in the raw gas can 

be used and the sample split for different analyzers. However, in no case can condensation of 

exhaust components, including water and sulfuric acid, occur at any point of the analytical system. 

ISO specifies the analytical instruments for determining the gaseous concentration in either raw or 

diluted exhaust gases.  

 

• Non-dispersive infrared analyzer (NDIR) for the measurement of carbon monoxide and carbon 

dioxide; 

• Heated chemiluminescent detector (HCLD) or equivalent for measurement of nitrogen oxides; 

• Paramagnetic detector (PMD) or equivalent for measurement of oxygen. 

 

ISO states the range of the analyzers shall accurately cover the anticipated concentration of the 

gases and recorded values between 15% and 100% of full scale. A calibration curve with five 

points is specified. However, with modern electronic recording devices, like a computer, ISO 

allows the range to be expanded with additional calibrations. ISO details instructions for 

establishing a calibration curve below 15%. In general, calibration curves must be < ±2 % of each 

calibration point and be < ±1 % of full scale zero. 

 

ISO outlines their verification method. Each operating range is checked prior to analysis by using 

a zero gas and a span gas whose nominal value is more than 80 % of full scale of the measuring 

range. If, for the two points considered, the value found does not differ by more than ±4 % of full 

scale from the declared reference value, the adjustment parameters may be modified. If >4%, a 

new calibration curve is needed. 

 

ISO, IMO, and CFR specify the operation of the HCLD. The efficiency of the converter used for 

the conversion of NO2 into NO is tested prior to each calibration of the NOx analyzer. 40 CFR Part 

1065 requires 95% and recommends 98%. The efficiency of the converter shall be >95 % and will 

be evaluated prior to testing. 

 

ISO requires measurement of the effects of exhaust gases on the measured values of CO, CO2, 

NOx, and O2. Interference can either be positive or negative. Positive interference occurs in NDIR 

and PMD instruments where the interfering gas gives rise to the same effect as the gas being 

measured, but to a lesser degree. Negative interference occurs in NDIR instruments due to the 

interfering gas broadening the absorption band of the measured gas, and in HCLD instruments due 

to the interfering gas quenching the radiation. Interference checks are recommended prior to an 

analyzer’s initial use and after major service intervals. 

 

Measuring Gaseous Emissions: UCR Design 

 

The concentrations of CO, CO2, NOx and O2 in the raw exhaust and in the dilution tunnel are 

measured with a Horiba PG-250 portable multi-gas analyzer. The PG-250 simultaneously 

measures five separate gas components with methods recommended by the ISO/IMO and USEPA. 

The signal output of the instrument is connected to a laptop computer through an RS-232C 

interface to continuously record measured values. Major features include a built-in sample 
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conditioning system with sample pump, filters, and a thermoelectric cooler. The performance of 

the PG-250 was tested and verified under the U.S. EPA ETV program. 

 

  
Figure A-4 Gas analyzer setup with measurement cell description 

 

Details of the gases and the ranges for the Horiba instrument are shown in Table A-2. Note that 

the Horiba instrument measures sulfur oxides (SO2); however, UCR follows the protocol in ISO 

which recommends calculation of the SO2 level from the sulfur content of the fuel as the direct 

measurement for SO2 is less precise than calculation. When an exhaust gas scrubber is present, 

UCR recommends measuring the SO2 concentration after the scrubber since the fuel calculation 

approach will not be accurate due to scrubber SO2 removal performance expectations. 

 

Table A-2 Detector Method and Concentration Ranges for Monitor 

Component Detector Ranges 

Nitrogen Oxides (NOx) 
Heated Chemiluminescence 

Detector (HCLD) 

0-25, 50, 100, 250, 500, 1000, & 2500 

ppmv 

Carbon Monoxide (CO) 
Non dispersive Infrared Absorption 

(NDIR). Cross flow modulation 
0-200, 500, 1000, 2000, & 5000 ppmv 

Carbon Dioxide (CO2) 
Non dispersive Infrared Absorption 

(NDIR) 
0-5, 10, & 20 vol% 

Sulfur Dioxide (SO2) 
Non dispersive Infrared Absorption 

(NDIR). Cross flow modulation 
0-200, 500, 1000, & 3000 ppmv 

Oxygen Zirconium oxide sensor  0-5, 10, & 25 vol% 

 

For quality control, UCR carries out analyzer checks with calibration gases both before and after 

each test to check for drift. Because the instrument measures the concentration of five gases, the 

calibration gases are a blend of several gases (super-blend) made to within 1% specifications. 

Experience has shown that the drift is within manufacturer specifications of ±1% full scale per day 

shown in Table A-3. The PG-250 meets the analyzer specifications in ISO 8178-1 Section 7.4 for 

repeatability, accuracy, noise, span drift, zero drift and gas drying. 

 

Table A-3 Quality Specifications for the Horiba PG-250 
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Repeatability 
±0.5% F.S. (NOx: </= 100ppm range CO: </= 1,000ppm range) 

±1.0% F. S. 

Linearity ±2.0% F.S. 

Drift ±1.0% F. S./day  (SO2: ±2.0% F.S./day) 

 

 

Figure A-4b Gas analyzer replacement parts and maintenance 
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Measuring the Particulate Matter (PM) Emissions  

 

ISO 8178-1 defines particulates as any material collected on a specified filter medium after diluting 

exhaust gases with clean, filtered air at a temperature of ≤ 52ºC (40 CFR Part 1065 is 47±5 °C), 

as measured at a point immediately upstream of the PM filter. The particulate consists of primarily 

carbon, condensed hydrocarbons, sulfates, associated water, and ash. Measuring particulates 

requires a dilution system and UCR selected a partial flow dilution system. The dilution system 

design completely eliminates water condensation in the dilution/sampling systems and maintains 

the temperature of the diluted exhaust gas at < 52°C immediately upstream of the filter holders 

(and is typically below 47°C also). IMO does not offer a protocol for measuring PM and thus a 

combination of ISO and CFR practices are adopted. A comparison of the ISO and UCR practices 

for sampling PM is shown in Table A-4. 

 

Table A-4 Measuring Particulate by ISO and UCR Methods 

 ISO UCR 

Dilution tunnel Either full or partial flow Partial flow 

Tunnel & sampling system  Electrically conductive Same 

Pretreatment None Cyclone, removes >2.5µm  

Filter material PTFE coated glass fiber Teflon (TFE) 

Filter size, mm 47 (37mm stain diameter) Same 

Number of filters in series Two One 

Number of filters in parallel Only single filter Two; 1 TFE & 1 Quartz 

Number of filters per mode Single or multiple Single is typical unless 

looking at artifacts 

Filter face temp. °C ≤ 52 Same 

Filter face velocity, cm/sec 35 to 80. ~33 

Pressure drop, kPa For test <25  Same 

Filter loading, µg >500 500-1,000 + water 

w/sulfate, post PM control 

~ 100 

Weighing chamber 22±3°C & RH= 45%± 8  22±1 °C & dewpoint of  

9.5 °C±1°C (typically < 

±0.6°C) 

Analytical balance, LDL µg 10 LDL = 3 and resolution 0.1 

Flow measurement  Traceable method Same 

Flow calibration, months < 3months Every campaign 

 

Sulfur content. According to ISO, particulates measured using IS0 8178 are “conclusively 

proven” to be effective for fuel sulfur levels up to 0.8%. UCR is often faced with measuring PM 

for fuels with sulfur content exceeding 0.8% and has adopted the 40 CFR Part 1065 sampling 

methodologies as no other method is prescribed for fuels with a higher sulfur content. 

 

Calculating Exhaust Flow Rates 

 

The calculated emission factor requires the measurement of the engine’s exhaust flow rate. The 

exhaust gas flow can be determined by the following methods: 
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1. Direct Measurement Method 

2. Carbon Balance Method 

3. Air and Fuel Measurement Method 

4. Air Pump method 

 

Method 1: Direct Measurement of exhaust 

Actual exhaust mass flow rate can be determined from the exhaust velocity, cross sectional area 

of the stack, and moisture and pressure measurements. The direct measurement method is a 

difficult technique, and precautions must be taken to minimize measurement errors. Details of the 

direct measurement method are provided in ISO 5167-1. 

 

Method 2(a)-Carbon Balance  

Carbon Balance is used to calculate the exhaust mass flow based on the measurement of fuel 

consumption and the exhaust gas concentrations with regard to the fuel characteristics. The method 

given is only valid for fuels without oxygen and nitrogen content, based on procedures used for 

EPA and ECE calculations. Detailed calculation steps of the Carbon Balance method are provided 

in annex A of ISO 8178-1. Basically: In…lbs fuel/time * wt% carbon * 44/12 → input of grams 

CO2 per time Out… vol % CO2 * (grams exhaust/time * 1/density exhaust) →  exhaust CO2 per 

time 

Note that the density = (mole wt*P)/(R* Temp) where P, T are at the analyzer conditions. For 

highly diluted exhaust, M ~ of the atmosphere.  

 

Method 2(b)-Universal Carbon/Oxygen balance 

The Universal Carbon/Oxygen Balance is used for the calculation of the exhaust mass flow. This 

method can be used when the fuel consumption is measurable and the fuel composition and the 

concentration of the exhaust components are known. It is applicable for fuels containing H, C, S, 

0, N in known proportions. Detailed calculation steps of Carbon/Oxygen Balance method is 

provided in annex A of ISO 8178-1. 

 

Method 3-Air and Fuel Measurement Method  

This involves measurement of the air flow and the fuel flow. The calculation of the exhaust gas 

flow is provided in Section 7.2 of ISO 8178-1. 

 

Method 4-Air Pump Method 

Exhaust flow rate is calculated by assuming the engine is an air pump, meaning that the exhaust 

flow is equal to the intake air flow. The flow rate is determined from the overall engine 

displacement, and rpm; corrected for temperature and pressure of the inlet air and pumping 

efficiency. In the case of turbocharged engines, this is the boost pressure and intake manifold 

temperature. This method should not be used for diesel engines equipped with additional air input 

for cylinder exhaust discharge, called purge or scavenger air, unless the additional flow rate is 

known or can be determined.  

 

Added Comments about UCR’s Measurement of PM 

In the field UCR uses a raw particulate sampling probe fitted close to and upstream of the raw 

gaseous sample probe and directs the PM sample to the dilution tunnel. There are two gas streams 

leaving the dilution tunnel; the major flow vented outside the tunnel and the minor flow directed 
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to a cyclone separator, sized to remove particles >2.5um. The line leaving the cyclone separator is 

split into two lines; each line has a 47 mm Gelman filter holder. One holder collects PM on a 

Teflon filter and the other collects PM on a quartz filter. UCR simultaneously collects PM on 

Teflon and quartz filters at each operating mode and analyzes the quartz filters utilizing the NIOSH 

or IMPROVE methods. UCR recommends the IMPROVE method over the NIOSH.  

 

Briefly, total PM is collected on Pall Gelman (Ann Arbor, MI) 47 mm Teflon filters and weighed 

using a Mettler Toledo UMX2 microbalance with a 0.1 ug resolution. Before and after collection, 

the filters are conditioned for 24 hours in an environmentally controlled room (22±1 °C and 

dewpoint of 9.5 °C) and weighed daily until two consecutive weight measurements are within 3 

µg or 2%. It is important to note that the simultaneous collection of PM on quartz and TefloTM 

filters provides a comparative check of PM mass measured by two independent methods for 

measuring PM mass. 

 

Sulfur in the fuel produces SO2 in the combustion process and some of the SO2 becomes SO3 in 

the exhaust and subsequently produces H2SO4●6H2O which is collected on the Teflon filter paper. 

After the final weights for the particulate laden Teflon filters have been determined a portion of 

the filter is punched out, extracted with High Performance Liquid Chromatography grade water 

and isopropyl alcohol and analyzed for sulfate ions by ion chromatography. 

 

Measuring Real-Time Particulate Matter (PM) Emissions-DustTrak 8520 

In addition to the filter-based PM mass 

measurements, UCR uses a Nephelometer (TSI 

DustTrak 8520) for continuous measurements of 

steady-state and transient data. The DustTrak is a 

portable, battery-operated laser photometer that gives 

real-time digital readout and has a built-in data logger. 

It measures light scattered (90 degree light scattering 

at 780nm near-infrared) by aerosol introduced into a 

sample chamber and displays the measured mass 

density in units of mg/m3. As scattering per unit mass 

is a strong function of particle size and refractive 

index of the particle size distributions and as 

refractive indices in diesel exhaust strongly depend 

on the particular engine and operating condition, 

some question the accuracy of PM mass 

measurements. However, UCR always references the 

DustTrak results to filter based measurements and 

this approach has shown that mass scattering 

efficiencies for both on-road diesel exhaust and 

ambient fine particles have values around 3m2/g.  

 

 
Figure A-5 Picture of TSI DustTrak 

 

Measuring Non-Regulated Gaseous Emissions  

Neither ISO nor IMO provide a protocol for sampling and analyzing non-regulated emissions. 

UCR uses peer reviewed methods adapted to their PM dilution tunnel. The methods rely on added 

media to selectively collect hydrocarbons and PM fractions during the sampling process for 
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subsequent off-line analysis. A secondary dilution is constructed to capture real time PM this same 

tunnel was used for DNPH and Canister samples. In addition, UCR collected raw grab samples of 

the  
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Appendix B – Quality Control 
 

Pre-test calibrations 

Prior to departing from UCR all systems will be verified and cleaned for the testing campaign. 

This included all instruments used during this testing project. Sample filters are checked and 

replaced if necessary. 

  

On-site calibrations 

Pre- and post-test calibrations were performed on the gaseous analyzer using NIST traceable 

calibration bottles. Dilution ratio was monitored and verified at least twice each test day. Leak 

checks were performed for the total PM2.5 system prior testing for each setup.  

 

Post-test and data validation 

Post-test evaluation includes verifying consistent dilution ratios between points and data is 

compared to other test conditions that are similar. 

 

The figure below (Figure B-1) is an example of a chain of custody form. This is the form used to 

track filter weights from the test to the laboratory. One form for the filter weights, BTEX, and 

EC/OC. This is just an example of media tracking that is used. 

 

Figure B-2 is an example of UCR certified calibration bottles used for testing. Prior to using a new 

bottle the old one is verified with the new one as bottles can incorrect in their stated value. It is 

rare, but can happen.  

 

 
Figure B-1 Sample chain of custody form example 
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Figure B-2 One percent sample protocol gas analysis example  
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Appendix C –Test Assumptions 
 

 
Figure C-1: Real Time Response for selected emissions species with test notes 

 

Initial sample times were chosen based on previous projects and soot levels. Initial sampling was 

started as soon as possible with a total sample time of 75 minutes. During the second test, a power 

failure on the ship cut testing short for a total sample time of 27 minutes. The final test sample was 

started as soon as power was restored and lasted as long as possible for a total testing time of 43 

minutes. The real time data shows that all sample times experienced unstable data trends. The first 

test experienced unstable CO2, NOx, and Soot data at the beginning of the test most likely due to 

the boiler not being fully warmed up. The second test experienced soot, NOx, and CO2 spikes 

toward the end of the test. The third test showed elevated levels of CO2 and NOx for unknown 

reasons.  

Stable? 

Test1 

127ug 

Test2 

92ug 

Test3 

153ug 
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Figure C-2 Installation showing removal of cyclone. 

 

Due to the unstable nature of all 3 test points, modified sampling times were used to capture stable 

data during the course of testing. PM results were averaged with the soot data from the original 

tests, and a weighting factor was used to calculate PM mass of the modified sample times. 

 

 
Figure C-3 Sample filters Test 1, 2, and 3 

1 The filter weights were 127, 153, and 92 ug from left to right.  
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Figure C-4 Sample filter T190463 (medium spotting) 
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Figure C-5 Sample filter T190461 (heavy-ish spotting) 

 



45 

 

 
Figure C-5 Sample filter T190456 (light spotting) 
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Appendix D –Test Details and Data Records 
 

This Appendix includes vessel and fuel records 1) Maintenance Records, 2) Fuel Analysis, and 3) 

Engine Screen Shots. These records were collected during testing. 

 

• Boiler records - None provided or obtained due to the short amount of time for this testing. 

• Fuel analysis A fuel sample was collected during our testing and sent out for analysis. The 

results are shown in the table below. 

• Speciated sample analysis forms. A copy of the samples sent to the AAC and the methods 

utilized. Results are summarized in Appendix F. 
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Appendix E –Exhaust Flow  
 

The calculation follows EPA Method 2 which utilizes a type S Pitot tube is used to measure the 

differential pressure between the counter-flow (static pressure) and parallel-flow (dynamic 

pressure) directions. Velocity is calculated using Bernoulli’s principle, which states that the 

pressure in a stream of fluid is reduced as the speed of the flow is increased. The velocity 

calculation is based off of the temperature, molecular weight of the exhaust gas, static pressure, 

dynamic pressure, and relative humidity. Measurement of the differential pressure and temperature 

were repeated at the sampling site several times at different depths inside the duct, including the 

near side of the duct, in the middle of the duct, and the far side of the duct. The equation below is 

from the EPA Method 2 documents Equation 2-7 and 2-8. 

 

 
Where:  

 
• A = Cross-sectional area of stack, m2 (ft2 ).  

• Bws = Water vapor in the gas stream  

• Cp = Pitot tube coefficient, dimensionless.  

• K = 0.127 mm H2O (metric units). 0.005 in. H2O (English units).  

• Kp = Velocity equation constant.  

• Ms = Molecular weight of stack gas, wet basis, g/g-mole (lb/lb-mole). 

• n = Total number of traverse points.  

• Pg = Stack static pressure, mm Hg (in. Hg).  

• Ps = Absolute stack pressure (Pbar + Pg), mm Hg (in. Hg),  

• Pstd = Standard absolute pressure, 760 mm Hg (29.92 in. Hg).  

• Qsd = Dry volumetric stack gas flow rate corrected to standard conditions, dscm/hr (dscf/hr).  

• Ts(abavg) = Average absolute stack temperature, °K (°R).  

• Ts = Stack temperature, °C (( °deg;F).  

• Tstd = Standard absolute temperature, 293 °K (528 °R).  

• Vs = Average stack gas velocity, m/sec (ft/sec).  

• Δp = Velocity head of stack gas, mm H2O (in. H20).  

• Δpi = Individual velocity head reading at traverse point “i”, mm (in.) H2O.  

• Δpstd = Velocity head measured by the standard pitot tube, cm (in.) H2O.  

• Δps = Velocity head measured by the Type S pitot tube, cm (in.) H2O.  

 

Table E-1 Summary of direct measurements from the pitot tube sampling 

 

Stack 

Diam mm

Traverse 

Side B 

Time 

Start 

(HH:MM)

Load (inH20) (mmH20)
(mmH20)

0̂.5
(inH20) (mmH20)

(mmH20)

0̂.5

Temp 

(C)

1098.54 Full 8:16 High 0.11 2.90 1.70 0.40 10.11 0.74 223

1098.54 Mid 8:26 High 0.12 3.09 1.76 0.44 11.27 0.83 225

1098.54 Shallow 8:34 High 0.10 2.54 1.59 0.37 9.36 0.69 220

Average Pitot DelP Average Pitot Static P



Appendix F –Raw Data and Analysis 
 

The summary results in this Appendix include raw data used to generate the values in the report including outside laboratory results. The 

tables of data show the results for boiler for gaseous and PM emissions. The boiler toxic emissions are also listed below.  The EC/OC results 

were sent to an outside laboratory and were analyzed using the NIOSH thermal optical method.  

 

There were only three test points sampled during this testing. As discussed in Section 2.5, the data needed correction due to good engineering 

judgement that the full sample was not stable. The gray data represents the corrected data (“adjusted”) and the non-gray data in Tables F-1 

through F-3 are the original data samples so one can see the impact. 

 

Table F-1 emissions data per test point for the original data and the “adjusted” data (gray). 

 
 

Table F-2 emissions data per test point for the original data and the “adjusted” data (gray). (g/hr basis) 

 
 

Table F-3 emissions data per test point for the original data and the “adjusted” data (gray). (g/kg-hr basis) 

 
 

 

Date Project Name Fuel ATS Location
Test 

Mode
Start Time

Sample 

Duration
DR

Fuel Rate 

cacl OEM

Fuel Rate 

calc Meas

Fuel Rate 

Used Calcs

Exh 

Temp

Filter 

Temp

Stack 

Pres

Exh Flow 

Utilized

mm/dd/yyyy name hh:mm:ss min n/a Name kg/hr kg/hr kg/hr C C mbar (scfm) (m3/hr) (scfm) (m3/hr) m3/hr

10/24/2019 Tanker Boiler Test MGO n/a original 1_1 10:40:00 40.3 7.0 65% 2494.8 2438.1 2438.1 221.8 41.5 0.75 17211 36467 16820 35639 35639

10/24/2019 Tanker Boiler Test MGO n/a original 1_2 12:28:00 27.0 7.0 65% 2494.8 1982.4 1982.4 221.8 42.8 0.91 21167 44849 16820 35639 35639

10/24/2019 Tanker Boiler Test MGO n/a original 1_3 13:44:00 43.0 7.0 65% 2494.8 2516.8 2516.8 221.8 43.6 0.53 16672 35327 16820 35639 35639

10/24/2019 Tanker Boiler Test MGO n/a adjusted 1_1 11:50:00 15.0 7.0 65% 2494.8 2425.1 2425.1 221.8 41.5 0.75 17303 36663 16820 35639 35639

10/24/2019 Tanker Boiler Test MGO n/a adjusted 1_2 12:28:00 10.0 7.0 65% 2494.8 2414.5 2414.5 221.8 42.8 0.91 17379 36824 16820 35639 35639

10/24/2019 Tanker Boiler Test MGO n/a adjusted 1_3 14:08:52 15.0 7.0 65% 2494.8 2541.7 2541.7 221.8 43.6 0.53 16509 34981 16820 35639 35639

Boiler 

Load

Carb. Bal.                     

Exh Flow I

Measured Meth2          

Exh Flow II

Date Test Group ATS Test Start Time
Boiler 

Load

FuelRate 

Carb.

SO2    

calc

H20 

Fraction

dil O2       

Conc

mm/dd/yyyy n/a n/a # hh:mm:ss % NOx CO CO2 meas. SO2 calc. SO2 PM2.5 PM_EC PM_OC PM_S PM_TC PM_OCcor PM_TCcor PM_eBC (kg/hr) g/hr % %

10/24/2019 original n/a 1_1 10:40:00 65% 6,475 290.20 7,377,801 761.2 2,299.9 52.8 - - - - - - 14.16 2,438 2299.9 1.3 18.6

10/24/2019 original n/a 1_2 12:28:00 65% 5,368 191.00 5,997,762 1,565.0 1,870.1 58.3 - - - - - - 4.30 1,982 1870.1 1.0 15.1

10/24/2019 original n/a 1_3 13:44:00 65% 7,883 0.00 7,616,652 2,303.3 2,374.2 60.7 - - - - - - 1.00 2,517 2374.2 1.3 18.6

10/24/2019 adjusted n/a 1_1 11:50:00 65% 6,686 234.0 7,338,369 444.1 2,287.6 42.1 - - - - - - 3.4 2,425 2287.6 1.3 17.7

10/24/2019 adjusted n/a 1_2 12:28:00 65% 6,677 230.1 7,306,291 479.0 2,277.6 57.4 - - - - - - 3.4 2,414 2277.6 1.3 17.7

10/24/2019 adjusted n/a 1_3 14:08:52 65% 7,790 0.0 7,692,020 604.1 2,397.6 61.6 - - - - - - 1.9 2,542 2397.6 1.3 17.7

g/hr

Date Fuel ATS Test Start Time
Boiler 

Load NOx Cor.

mm/dd/yyyy n/a n/a # hh:mm:ss % NOx CO CO2 meas. SO2 calc. SO2 PM2.5 PM_EC PM_OC PM_S PM_TC PM_OCcor PM_TCcor PM_eBC Ship FC Carb. FC - Kh

10/24/2019 original n/a 1_1 10:40:00 65% 2.66 0.12 3026 0.312 0.943 0.022 - - - - - - 0.0058 2494.8 2438 - -

10/24/2019 original n/a 1_2 12:28:00 65% 2.71 0.10 3025 0.789 0.943 0.029 - - - - - - 0.0022 2494.8 1982 - -

10/24/2019 original n/a 1_3 13:44:00 65% 3.13 0.00 3026 0.915 0.943 0.024 - - - - - - 0.0004 2494.8 2517 - -

10/24/2019 adjusted n/a 1_1 11:50:00 65% 2.76 0.10 3026 0.183 0.943 0.017 - - - - - - 0.0014 2494.8 2425 - -

10/24/2019 adjusted n/a 1_2 12:28:00 65% 2.77 0.10 3026 0.198 0.943 0.024 - - - - - - 0.0014 2494.8 2414 - -

10/24/2019 adjusted n/a 1_3 14:08:52 65% 3.06 0.00 3026 0.238 0.943 0.024 - - - - - - 0.0007 2494.8 2542 - -

Calculated Fuel Usagg/kg-fuel (kg/tonne-fuel)
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Table F-4 Average for all gaseous and PM species (g/hr and g/kg-fuel) 

 
 

Table F-5 Standard deviation (1 sigma) for all gaseous and PM species (g/hr and g/kg-fuel) 

 
 

Table F-6 Summary of results EPA 3C analysis and the selected speciated hydrocarbons 

 
  

Units
Load NOx CO CO2 meas. SO2 calc. SO2 PM2.5 PM_EC PM_OC PM_S PM_TC PM_OCcor PM_TCcor PM_eBC Ship FC Carb. FC -

g/hr 65% 7051 155 7445560 509.07 2320.96 53.70 _ _ _ _ _ _ 2.89 2460 2320.96

g/kg-fuel 65% 2.86 0.06 3026.1 0.21 0.94 0.02 - - - - - - 0.0012 2495 2460.41

Average Species Average Calculated Fuel Usag

Units
Load NOx CO CO2 meas. SO2 calc. SO2 PM2.5 PM_EC PM_OC PM_S PM_TC PM_OCcor PM_TCcor PM_eBC Ship FC Carb. FC -

g/hr 65% 0.26 0.06 0.43 0.32 0.00 0.00 - - - - - - 0.0028 0.00 288.50

g/kg-fuel 65% 0.18 0.06 0.16 0.03 0.00 0.00 - - - - - - 0.0004 0.00 70.60

Stdev Species Average Calculated Fuel Usag

#1 #2 Ave

Dilution Factor 1.97 1.79 1.88 Table of selected speciated HCs

H2 <2.0% <1.8% <1.8% Analyte Conc. ppb mg/kg-fuel

Ar/O2 7.5% 7.5% 7.5% 1,3-Butadiene <SRL < 0.00907

N2 82.0% 82.0% 82.0% Benzene <SRL < 0.00874

CO <0.2% <0.2% <0.2% Toluene <SRL < 0.00883

CO2 10.4% 10.5% 10.5% m/p-Xylenes <SRL < 0.00891

CH4 <0.2% <0.2% <0.2% Ethylbenzene <SRL < 0.00891

1,3 Butadiene (ppbC) <SRL <SRL <SRL o-Xylene <SRL < 0.00891

Total PAMS (ppbC) 1.99 2.04 2.02 Total PAMS 2.02 0.00332

TNMHC (ppbC) 309 189 249 TNMHC 249.0 0.516

Analyte
Stack EPA 3C
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Table F-7 Detail of the raw suma canister samples speciated HC (C2-C12) results. All values but two are below the detection limit (SRL) 

 

ID#1 ID#2 ID#1 ID#2

Ethylene 14.0 C2H4 <SRL <SRL < 0.00941

Acetylene 13.0 C2H2 <SRL <SRL < 0.00874 3-Methylhexane 14.3 C7H16 <SRL <SRL < 0.00961

Ethane 15.0 C2H6 <SRL <SRL < 0.01009 2,2,4-Trimethylpentane 14.3 C8H18 <SRL <SRL < 0.00958

Propylene 14.0 C3H6 <SRL <SRL < 0.00941 n-Heptane 14.3 C7H16 <SRL <SRL < 0.00961

Propane 14.7 C3H8 <SRL <SRL < 0.00986 Methylcyclohexane 14.0 C7H14 <SRL <SRL < 0.00941

Isobutane 14.5 C4H10 <SRL <SRL < 0.00975 2,3,4-Trimethylpentane 14.3 C8H18 <SRL <SRL < 0.00958

1-Butene 14.0 C4H8 <SRL <SRL < 0.00941 Toluene 13.2 C7H8 <SRL <SRL < 0.00883

1,3-Butadiene 13.5 C4H6 <SRL <SRL < 0.00907 2-Methylheptane 14.3 C8H18 <SRL <SRL < 0.00958

n-Butane 14.5 C4H10 <SRL <SRL < 0.00975 3-Methylheptane 14.3 C8H18 <SRL <SRL < 0.00958

trans-2-Butene 14.0 C4H8 <SRL <SRL < 0.00941 n-Octane 14.3 C8H18 <SRL <SRL < 0.00958

cis-2-Pentane 14.0 C5H10 <SRL <SRL < 0.00941 Ethylbenzene 13.3 C8H10 <SRL <SRL < 0.00891

Isopentane 14.4 C5H12 <SRL <SRL < 0.00968 m/p-Xylenes 13.3 C8H10 <SRL <SRL < 0.00891

1-Pentene 14.0 C5H10 <SRL <SRL < 0.00941 Styrene 13.0 C8H8 <SRL <SRL < 0.00874

n-Pentane 14.4 C5H12 <SRL 2.04 0.00968 o-Xylene 13.3 C8H10 <SRL <SRL < 0.00891

Isoprene 13.6 C5H8 <SRL <SRL < 0.00914 Nonane 14.3 C9H20 1.99 <SRL 0.00966

trans-2-Pentene 14.0 C5H10 <SRL <SRL < 0.00941 Isopropylbenzene 13.4 C9H12 <SRL <SRL < 0.00896

cis-2-Pentene 14.0 C5H10 <SRL <SRL < 0.00941 .alpha.-Pinene 13.6 C10H16 <SRL <SRL < 0.00914

2,2-Dimethylbutane 14.4 C6H14 <SRL <SRL < 0.00964 n-Propylbenzene 13.4 C9H12 <SRL <SRL < 0.00896

Cyclopentane 14.0 C5H10 <SRL <SRL < 0.00941 m-Ethyltoluene 13.4 C9H12 <SRL <SRL < 0.00896

2,3-Dimethylbutane 14.4 C6H14 <SRL <SRL < 0.00964 p-Ethyltoluene 13.4 C9H12 <SRL <SRL < 0.00896

2-Methylpentane 14.4 C6H14 <SRL <SRL < 0.00964 1,3,5-Trimethylbenzene 13.4 C9H12 <SRL <SRL < 0.00896

3-Methylpentane 14.4 C6H14 <SRL <SRL < 0.00964 o-Ethyltoluene 13.4 C9H12 <SRL <SRL < 0.00896

1-Hexene 14.0 C6H12 <SRL <SRL < 0.00941 .beta.-Pinene 13.6 C10H16 <SRL <SRL < 0.00914

n-Hexane 14.4 C6H14 <SRL <SRL < 0.00964 1,2,4-Trimethylbenzene 13.4 C9H12 <SRL <SRL < 0.00896

Methylcyclopentane 14.0 C6H12 <SRL <SRL < 0.00941 n-Decane 14.2 C10H22 <SRL <SRL < 0.00955

2,4-Dimethylpentane 14.3 C7H16 <SRL <SRL < 0.00961 1,2,3-Trimethylbenzene 13.4 C9H12 <SRL <SRL < 0.00896

Benzene 13.0 C6H6 <SRL <SRL < 0.00874 m-Diethylbenzene 13.4 C10H14 <SRL <SRL < 0.00901

Cyclohexane 14.0 C6H12 <SRL <SRL < 0.00941 p-Diethylbenzene 13.4 C10H14 <SRL <SRL < 0.00901

2-Methylhexane 14.3 C7H16 <SRL <SRL < 0.00961 n-Undecane 14.2 C11H24 <SRL <SRL < 0.00954

2,3-Dimethylpentane 14.3 C7H16 <SRL <SRL < 0.00961 n-Dodecane 14.2 C12H26 <SRL <SRL < 0.00953

Total PAMS 14.70 C3H8 1.99 2.04 0.00332

TNMHC 14.70 C3H8 309 189 0.516

MM
Raw (ppb)

Formula
mg/kg-

fuel
FormulaAnalyte MM_C1 Analyte 

Raw (ppb)
mg/kg-fuel
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Western States Petroleum Association          1415 L Street, Suite 900, Sacramento, CA 95814     creheis@wspa.org     916.835.0450          wspa.org 

 
 
Catherine H. Reheis-Boyd 
President 
 
August 27, 2020       
   
Clerk of the Board                sent via e-mail to: http://www.arb.ca.gov/lispub/comm/bclist.php  
California Air Resources Board 
1001 I Street 
Sacramento, California 95814 
 
Re: WSPA Supplemental Written Comments for August 27, 2020 Public Hearing to Consider 

Proposed Control Measure for Ocean-Going Vessels At Berth  
   
To the Clerk of the Board: 
 
This letter supplements verbal comments to be provided by the Western States Petroleum 
Association (“WSPA”) at the August 27, 2020 public hearing to consider the Proposed Control 
Measure for Ocean-Going Vessels At Berth (“Proposed Regulation”), and also supplements the 
extensive written comments previously submitted by WSPA on the Proposed Regulation and its 
various amendments since its original release on October 15, 2019. WSPA is a non-profit trade 
association representing companies that explore for, produce, refine, transport and market 
petroleum, petroleum products, natural gas and other energy supplies in California and four other 
western states.   

WSPA is providing these comments in response to the Board’s consideration of the Proposed 
Regulation for potential approval at the August 27 hearing, and as part of a continuing effort to 
provide feedback on the Proposed Regulation.  We incorporate our previous comments submitted 
on February 15, 2019; March 29, 2019; May 30, 2019; June 14, 2019; August 15, 2019; December 
3, 2019; March 4, 2020; May 1, 2020 and July 27, 2020 by reference herein.  To ensure inclusion 
in the record, we attach a copy of our March 4, 2020 comment letter, which was omitted from the 
Responses to Comments on the Draft Environmental Analysis released on August 25, 2020 
(“Responses to Comments”).We have commented on multiple occasions in this rulemaking that 
the Proposed Regulation, in its current iteration and as applied to the proposed at-berth 
requirements for tankers, cannot be implemented safely and feasibly in the timeframes provided, 
could cause significant adverse impacts that have not been adequately evaluated, and ignores 
current economic realities as well as CARB’s own commissioned air emissions study for tankers, 
thus greatly overstating the Regulation’s purported benefits.   

 No tanker emissions capture and control technology has been proven safe or feasible in 
practice. 

 The global tanker fleet is not capable of using shore electricity to power their cargo pumps, 
ballast pumps and ballast treatment equipment and to generate inert gas used to safely 
complete cargo operations.  No global interface exists for electrifying tankers. 

 Staff have refused to conduct a tanker feasibility study to gather evidence and address 
this concern before recommending adoption of the Proposed Regulation. 

 Staff have failed to provide an accurate and thorough assessment of the negative health 
and safety effects and other detrimental environmental impacts that the Proposed 
Regulation could cause.  
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 Staff has yet to conduct a California Environmental Quality Act (“CEQA”) cumulative 

impacts analysis of the Proposed Regulation. 

 Instead of properly addressing the serious safety and feasibility concerns of the Proposed 
Regulation, Staff have set unrealistic tanker compliance deadlines that do not allow for a 
feasibility study, then accelerated those deadlines without any evidentiary support that 
tankers could meet the accelerated deadlines. 

 An “interim evaluation” conducted two years after the Proposed Regulation is adopted is 
no substitute for a proper feasibility study conducted before adoption. 

 Staff has erroneously assumed that COVID-19 will have no effect on projected future 
vessel visits, emissions, the economic health of the tanker industry, or tankers’ ability to 
comply in the timeframes mandated in the Proposed Regulation. 

 Staff’s proposed “Innovative Concepts” provisions do not provide a realistic and effective 
alternative to the default at-berth emissions limit compliance deadlines for tankers, and 
therefore, do not provide tanker terminals and ports relief from the feasibility concerns with 
proposed control technologies and compliance deadlines.   

 Staff has withheld and failed to discuss critical tanker emissions data from its own 
commissioned third-party study showing that tankers emit far less oxides of nitrogen 
(“NOx”) and particulate matter (“PM”) than Staff has been assuming to date. 

WSPA again urges this Board to direct Staff to address these serious concerns with the Proposed 
Regulation, to conduct the necessary studies, and to make necessary changes to the Regulation 
before returning to this Board for any final approval.   

I. Staff Have Failed to Provide Evidence That a Requirement for Tanker Capture 
and Control is Safe and Feasible for Real-World Tanker Operations, and a 
Feasibility Study is Required Before the Regulation is Adopted 

Staff have conceded that shore power is not reasonable feasible for tankers, and have provided 
no evidence of an emissions capture technology proven in real-life practice to safely manage and 
capture boiler exhaust gases from tankers at berth in a manner sufficient to meet the emissions 
targets by the deadlines in the Proposed Regulation.1  With shore power a non-option for tankers, 
approval of proposed regulations that would effectively mandate tanker capture and control to 
meet emissions limits by fixed deadlines – without any evidence that such systems are safe and 
feasible in real life practice – is arbitrary, capricious, contrary to CARB’s legal duties to fully 
consider technological feasibility concerns before adopting regulations, and recklessly dangerous 
for those working in and around tankers at-berth.    

To date, despite our numerous requests to do so, Staff have refused to conduct a feasibility study 
for tankers to develop such evidence.  Instead, Staff set compliance deadlines for tankers that 
were already unrealistic in the original version of the Proposed Regulation and did not provide 

 
1 As detailed in WSPA’s written comments dated December 3, 2019, the record establishes that use of shore 
power is not a reasonably foreseeable option for tankers to comply with the Proposed Regulation, given the 
infeasibility of equipping a global fleet of tanker vessels with equipment to utilize shore powering.   
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sufficient time for a feasibility study – and then adopted 15-Day Changes that accelerated those 
unreasonable deadlines for tankers by two years.  As WSPA explained in its July 27, 2020 
comments, tankers are subject to extremely rigorous international safety standards for 
management of boiler gases and prevention of explosion.  The June 2020 International Safety 
Guide for Tankers and Terminals (“ISGOTT”) and the April 2017 American Bureau of Shipping 
(“ABS”) “Guidance Notes on Qualifying New Technologies” are two examples of international 
standards that Staff has yet to evaluate for consistency with a mandate for tankers to meet limits 
that could only be met by adopting yet-unproven capture and control systems.2  As documented 
in our letter, lives have been lost due to noncompliance with those standards.  Yet Staff have 
made no attempt to assess whether and how tanker capture and control could be implemented 
consistent with these important safety guidelines.   

For these reasons, WSPA has commented that both the 2027/2029 tanker compliance dates 
originally included in the Proposed Regulation, and the accelerated 2025/2027 compliance 
deadlines adopted in the First 15-Day Changes, are not only unrealistic and unattainable, but 
force terminal and port operators to invest millions of dollars into emissions capture and control 
infrastructure that may not be compatible or safe to operate with today’s tankers.  The evidence 
presented in the record on this issue is undisputed.  It documents that requiring a yet-unproven 
capture and control system could create unacceptable risks for at-berth workers, and such 
evidence should cause this Board serious concern.  At the very least, the evidence weighs 
strongly in favor of completing a feasibility study before the proposed at-berth requirements for 
tankers are imposed. 

Provisions in the Proposed Regulation for an “interim evaluation” in two years that would “assess 
the progress made in adopting control technologies for use with tanker and ro-ro vessels” is no 
substitute for a feasibility study.  Critically, in order to ensure that the Proposed Regulation is 
technologically achievable and cost-effective as requited by California law, a feasibility study must 
be conducted before adopting tanker emissions limits that could force construction of potentially 
infeasible and unsafe capture and control equipment, not after.   

In its August 25, 2020 Response to Comments (“Staff Response”), Staff does not advance any 
evidence to support the view that capture and control for tankers (the foreseeable method Staff 
identifies for terminals and ports to meet the emissions limits in the Proposed Regulation) is 
somehow feasible in the accelerated deadlines in the Proposed Regulation.  Rather, Staff 
concedes that it accelerated those dates “in response to Board direction” and public comments.  
Staff Response, p. 12.  While Staff continues to claim that these tanker deadlines will “achieve 
greater and earlier public health benefits” (p. 12), to date it has still not advanced any evidence to 
support its assertion that tankers will somehow be able to feasibly construct and operate capture 

 
2 The Response to comments, pp. 133-134, asserts that “The Sixth Edition of ISGOTT referenced in this 
comment letter has not been provided to CARB by the commenter and is currently only available for purchase 
for 385 British pounds; therefore, CARB has not been able to analyze its contents in detail.”  The ISGOTT is an 
international standards document ensuring safe operations in California and throughout the world, incorporated 
by reference in the California Code of Regulations and utilized as a resource by state agencies as well as by 
the industry.  See, e.g., 2 Cal. Code Regs. §§ 2315, 2340, 2341, and 2355.  This is no different than 
California’s incorporation of the Building Code, a privately copyrighted work.  See Title 24 Cal. Code Regs.  
Given that compliance with the ISGOTT is required by state law, not to mention the massive resources 
invested by CARB in development of the Proposed Regulation, it is absurd to claim that the cost of purchasing 
a copy prevents CARB from considering it in connection with this rulemaking.    
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and control equipment that would allow them to meet those deadlines.  Staff also offers 
“Innovative Concepts” (discussed below) and unspecified “anticipated advances in technology” 
as justifications for proceeding with the tanker emissions limits and deadlines in the Proposed 
Regulation (p. 12).  But these asserted justifications do not substitute for a proper assessment of 
real-world feasibility and safety done before emissions control mandates are imposed on tanker 
terminals and ports.      

CARB has a legal duty to adopt regulations that do not impose impossible or unsafe deadlines, 
and to conduct a feasibility study that includes consideration of existing international safety 
standards.  CARB also has a legal duty not to impose unreasonable compliance costs on 
stakeholders before producing any evidence that such compliance will be safe or achievable as 
proposed.  Staff have failed to fulfill these duties here, and adoption of the Proposed Regulation 
without first providing sufficient time to conduct a feasibility study would fly in the face of CARB’s 
legal obligations. 

II. The Final Environmental Assessment and Responses to Comments Do Not 
Correct the CEQA Deficiencies Identified in WSPA’s Previous Comments  

Prior comments in this rulemaking have highlighted that CARB’s Draft Environmental Analysis 
suffered from various deficiencies under the California Environmental Quality Act (“CEQA”).  
Before the Board may properly adopt the Proposed Regulation, these deficiencies must be 
corrected in a revised CEQA document that is recirculated for another round of public review and 
comment.  The Final Environmental Assessment (“Final EA”) released on August 25, 2020 does 
not resolve these deficiencies and in fact creates new flaws, including the fact that it was only 
released for public review on August 25 when the Board is slated to consider final adoption of the 
Proposed Regulation on August 27.  The release of the Final EA just prior to the public hearing 
deprives the public of a meaningful opportunity to review the document. 

Turning to the substantive CEQA problems, the limited revisions in the Final EA and Responses 
to Comments also released on August 25, 2020 are largely dismissive of WSPA’s previous 
comments raising issues under CEQA and other concerns.  Alluding generally to the “many safety 
precautions [that] are in place to avoid hazardous conditions” and the “achievements by the tanker 
industry” in ensuring safe operations, the Final EA simply assumes that “the industry will be able 
to handle alternative control technology….”  Final EA, p. 108.  However, as discussed at length 
in comments from WSPA and industry experts, the industry’s safety precautions and track record 
depend on feasibility evaluations, international tanker safety standards not even considered by 
Staff (discussed further below), and other processes for which the Proposed Regulation does not 
allow sufficient time. 

The Draft EA failed to address the significant adverse health and safety and other environmental 
impacts resulting from modifications caused by the Proposed Regulation in terms how the 
essential safety systems that tanker vessels use to manage flammable cargoes during offloading 
at a marine terminal would interface with the vessels’ exhaust system.  In response to these 
comments, the Final EA contains a revised impact discussion for “Impact 9.A-2:  Long-Term 
Operational-Related Impacts to Hazards & Hazardous Materials” (see pp. 101-109), which, for 
example, describes the need to manage oxygen levels during the off-loading of hazardous cargo 
at a marine terminal and the associated risk of an explosion.  But the discussion does not describe 
how the Proposed Regulation could alter or increase this risk—either in terms of the probability, 
frequency, magnitude or severity—other than to state that “use of capture and control technology 
would result in increased safety management efforts” and that “CARB reasonably believes the 
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industry will be able to handle alternative control technology” (p. 108).  The Final EA thus fails to 
inform the public and the decision-makers about the potential impacts resulting from the 
Proposed Regulation.  Additionally, the Final EA indicates that long-term operational impacts 
regarding hazards and hazardous materials associated with the Proposed Regulation, including 
the new discussion about the explosion risks associated with the need to manage oxygen levels 
during off-loading of hazardous cargo at a marine terminal, are “potentially significant and 
unavoidable” (see Final EA at p. 109—impact conclusion for Impact 9.A-2).  Thus, the Final EA 
highlights a new significant or more severe impact associated with the risk of explosion during off-
loading, which is not discussed in the Draft EA.  This triggers the need for recirculation under 
Section 15088.5 of the CEQA Guidelines.   

Moreover, the Final EA continues to insist that operational safety impacts to vessels would be 
less than significant, again relying on industry procedures to ensure safety, without allowing time 
for their implementation.  This position is even more perplexing in that, under the heading of 
“Long-Term Operational-Related Impacts to Hazards and Hazardous Materials,” the Final EA (pp. 
104-105) has added text acknowledging that “explosions can occur if proper precautions are not 
taken” and “additional explosion risk can occur during off-loading cargo.”  Those risks are 
considered “potentially significant and unavoidable” even though “CARB reasonably believes the 
industry will be able to handle alternative control technology.”  The reason given for the 
conservative “significant and unavoidable determination is that “it is not possible to determine 
what safety regulations would govern new vessel technologies.”  The same is true but precisely 
the opposite conclusion is reached for “long-term operational-related hazardous impacts to 
vessels.” For vessel risks, “CARB expects that vessel operators will undertake necessary safety 
precautions” and that expectation – for which the regulatory deadlines provide insufficient time – 
is deemed sufficient to support a finding of “less than significant.”  (Final EA pp. 108-110).   

The EA also is deficient in its consideration of the impacts from construction activities on sensitive 
biological resources.  The Draft EA failed to adequately address construction impacts to sensitive 
species, referencing only potential impacts to two bird species.  This flaw is compounded by the 
potential for increased or more severe impacts resulting from accelerated, simultaneous 
construction activities under a compressed compliance schedule.   

The Final EA unfortunately adheres to the insufficient analysis in the Draft EA. The responses to 
comments state that “[b]ecause CARB does not, and cannot, know at this stage what specific 
physical improvements are reasonably foreseeable at which berths, the Draft EA takes a 
programmatic approach to evaluation.”  The responses further state that the two bird species 
referenced in the biological impact analysis are merely “provided as examples and the Draft EA 
does not indicate that impacts would be limited to only these two species” (Responses to 
Comments, at pp. 47-48).  But with respect to the first point, the Final EA acknowledges that 
“construction under the Proposed Regulation would … result in pile driving activities,” so in fact it 
does know what types of construction actions could be harmful to species in a marine 
environment.  Indeed, the Final EA revises the text of the Draft EA to contain a new 
acknowledgment that “[p]ile driving can cause impacts on aquatic species, including acoustic 
impacts and individual mortality” (Final EA, at pp. 34, 65).  And yet there is no discussion of what 
types of marine species would be impacted by pile driving—including the specific federally and 
state-listed aquatic species that are expressly identified in the comments as being adversely 
impacted by pile driving and in-water construction work—or what the magnitude of the impacts 
could be.  And the fact that the Draft EA does not indicate there would be no impacts to these 
species that the Draft EA does not mention, is no substitute for an affirmative environmental 
analysis that provides sufficient information to the public and the decision-makers about the 
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impacts to the wide range of sensitive biological resources that the Proposed Regulation could 
cause.   

Further, the Final EA indicates that construction impacts on biological resources caused by the 
Proposed Regulation, including the new recognition that pile driving would cause mortality to 
aquatic species, are “potentially significant and unavoidable” (see Final EA at p. 68—impact 
conclusion for Impact 4.A-1).  Thus, the Final EA highlights a new significant or more severe 
impact associated with impacts to aquatic species listed under the California Endangered Species 
Act and the federal Endangered Species Act—an issue that is not discussed in the Draft EA.  This 
again triggers the need for recirculation under Section 15088.5 of the CEQA Guidelines.    

Moreover, the responses to comments claim that the compressed construction schedule to accord 
with the accelerated compliance deadlines under the First 15-Day Rule Change would not lead 
to more significant construction impacts on biological resources.  The responses state that the 
impact conclusion “is not based on the implementation timeline” and “does not hinge on the 
duration of construction,” but instead “relies on the nature and extent of impacts” (Responses to 
Comments at p. 25).  But this fails to address how the “nature and extent of impacts” would be 
exacerbated if various construction actions needed to comply with the Proposed Regulation occur 
simultaneously within a defined geographic area (e.g., in and around San Francisco Bay) due to 
the accelerated compliance timeframe, instead of this same suite of construction actions being 
spread out over a longer compliance period.  In other words, the “timeline” and “duration” of 
different construction actions, taken together, could very well increase the “nature and extent of 
impacts”—an issue that the Final EA fails to adequately address. 

The EA similarly fails to adequately evaluate potentially significant cumulative impacts.  Under 
CEQA’s requirement to study cumulative effects, CARB must evaluate potentially significant 
impacts which may result from the combination of the proposed project (here, the adoption of the 
Proposed Regulation) together with other past, present and probable future projects “causing 
related impacts.” CEQA Guidelines § 15130(a)(1); see also CEQA Guidelines § 15065, 17 C.C.R. 
§ 60004.2(a)(4).  As discussed in WSPA’s December 3, 2019 comments, the Draft EA improperly 
utilized statewide projections developed for purposes of analyzing air quality improvement 
measures in its own State Implementation Plan (“SIP”) Strategy, rather than utilizing a project list 
or projections of cumulative shoreline construction for industrial and residential development that, 
together with the Proposed Regulations, would contribute to cumulative impacts to biological 
resources, wetlands and sensitive habitats, and other coastal impacts.   

For example, the attachment found at Tab 2 lists 11 such projects involving wharf improvements 
and other construction, dredging, filling, and/or habitat modification in the vicinity of, and in 
potentially overlapping time frames with, construction of projects to comply with the At Berth 
Regulations.  This list is not exhaustive, however.  It is CARB’s responsibility to compile and 
analyze cumulative impacts from either a list of projects “producing related or cumulative impacts, 
including if necessary, those projects outside the control of the agency” or a summary of 
projections that properly “describes or evaluates conditions contributing to the cumulative effect.”  
CEQA Guidelines § 15130(b)(1).  

The Final EA again adheres to the inadequate analysis in the Draft EA.  The responses to 
comments assert that no edits are required, stating that the use of the SIP “is an appropriate 
option for cumulative impacts analysis for the Proposed Regulation because the Proposed 
Regulation’s primary objective is to reduce emissions of criteria pollutants and TACs from the 
operational [sic] of auxiliary engines while vessels are at berth in California ports” (Responses to 
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Comments at p. 52).  This misconstrues the fundamental purpose of a cumulative impact analysis 
under CEQA, which is to evaluate the “impact which is created as a result of the combination of 
the project evaluated … together with other projects causing related impacts.”  CEQA 
Guidelines § 15130(a)(1) (emphasis added).  The “related impacts” here are the potentially 
significant construction impacts to biological resources, regardless of the purpose of the Proposed 
Regulation in addressing a different environmental issue (air emissions).  The approach in the EA 
improperly ignores the specific types of projects that have been raised in the comments as 
“causing related impacts” to sensitive biological resources, by artificially relying on a set of air 
quality measures that may not cause these related impacts.  In short, the Final EA, like the Draft 
EA, contains an inadequate cumulative impact analysis, by failing to assess the very types of 
projects and impacts that CEQA requires for this analysis. 

Lastly, as with the analysis of biological impacts, the Final EA fails to assess how the accelerated 
compliance schedule would affect the analysis of cumulative impacts. The Responses to 
Comments state that “only the activities done in response to the Proposed Regulation need be 
discussed” (Responses to Comments at p. 80), but again this ignores the fundamental 
requirement of a cumulative impact analysis—which is to assess how the accelerated compliance 
actions under the Proposed Regulation’s amended deadlines would combine with “other projects” 
(i.e., that are not “in response to the Proposed Regulation”) to cause “related impacts” (e.g., 
impacts on biological resources). 

In addition, the deferral of compliance start dates for other vessel categories (especially ro-ro 
vessels) in the Second 15-Day Changes potentially brings construction of projects into overlap 
with construction at tanker terminals under the accelerated deadlines in the First 15-Day 
Changes.  To date, Staff has not addressed the potential for impacts based on this overlap.  This 
must be addressed before the Board even considers adopting the Proposed Regulation. 

In light of the extremely truncated amount of time to review the Final EA and Responses to 
Comments, these are only illustrative examples of the deficiencies in Staff’s environmental 
evaluation.  The EA must be revised and recirculated to comply with CEQA. 

III. Staff Improperly Assume That the COVID-19 Pandemic Will Result in No Impacts 
to Tanker Emissions, Visits or Future Business Levels 

In addition, Staff made the stunning decision in the second 15-Day Changes not to provide any 
compliance schedule relief for tankers whatsoever, despite the unprecedented impacts of the 
COVID-19 pandemic on the tanker industry and projections of future vessel visits. At the last 
hearing on July 27, 2020, Staff simply asserted that “we’re already starting to see increases in 
crude imports in May and June, and demand is expected to continue recovering as more people 
resume normal daily operations.”  See Transcript of CARB Videoconference Meeting, June 25, 
2020 (“Transcript”), p. 329:18-23.  Staff provided no evidentiary source to document this claim.  
Moreover, in their August 25, 2020 Response to Comments (p. 12), Staff simply repeat their 
unfounded assertion that “there is evidence that the tanker industry will rebound relatively quickly 
from the current situation,” without adding to the record any such evidence.         

In contrast, in its July 27 comments WSPA provided documented market evidence to Staff that 
the tanker industry has also been hit hard by the pandemic, and expects to continue suffering 
severe economic repercussions for years to come.  Nevertheless, Staff have been unwilling to 
extend to tankers the same relaxation in compliance schedules provided to every other vessel 
class in the Second 15-Day Changes.   
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Worse yet, Staff have unrealistically assumed that the COVID-19 pandemic has resulted in zero 
changes to its original projections of future costs, emissions, and economic consequences 
associated with the Proposed Regulation.  Staff conceded that they “expect there may be a 
reduction in emissions to continue over the next few years from reduced vessel activity but 
outcomes are unknown.  Therefore we did not make changes to our inputs or methodologies at  
this time.”  See Second Notice of Public Availability of Modified Text and Availability of Additional 
Documents and/or Information (“Second 15-Day Change Notice”), p. 18.   

As WSPA explained in its July 27, 2020 comments, economic slowdowns over the next several 
years are likely to produce less vessel trips and lower vessel traffic, meaning that projected 
emissions will also be lower.  If that is the case, anticipated health benefits of the Proposed 
Regulation will be less than Staff projected, and the Proposed Regulation itself is likely to be much 
less cost-effective.  These are important impacts for Staff to consider, yet they have refused to 
accord them any weight.  

California law does not allow CARB Staff or the Board to simply ignore the massive impacts of an 
unprecedented worldwide pandemic and the largest economic collapse in a half-century because 
“outcomes are unknown.”  To do so would render Staff’s projections of future vessel visits and 
economic impacts wildly inaccurate, understating potential economic impacts to regulated parties 
while overstating emissions reductions well above what the facts would indicate.  CARB Staff 
have a legal duty to consider the unique impacts of the pandemic on its initial projections and to 
determine how those assumptions must be modified to account for the dramatic change in 
California’s circumstances.  Again, this Board must direct Staff to reevaluate the Proposed 
Regulation in light of this dramatic change in circumstances, or risk adopting a Proposed 
Regulation that is arbitrary and capricious and fails to comply with California law.  

IV. The “Innovative Concepts” Provisions Do Not Provide the Compliance 
Alternative Requested by Industry  

Given the absence of any capture and control technology that has yet been proven safe or feasible 
for real-word tanker operations, and Staff’s refusal to conduct a feasibility study prior to proposing 
the Regulation for adoption, WSPA has repeatedly requested that Staff at least incorporate an 
alternative compliance option into the Regulation.  In response, Staff has proposed the “Innovative 
Concepts” provisions, but these provisions do not offer any meaningful alternative to the capture 
and control deadlines.  As we have pointed out to Staff in prior comments, the “Innovative 
Concepts” provisions do not allow regulated terminals and ports to pursue a compliance 
alternative in lieu of the at-berth emissions limits.  Instead, these provisions offer only a temporary 
compliance strategy that would ultimately be in addition to having to install capture and control 
that would be required to meet the emission targets, which would not be permanently waived by 
an “Innovative Concept” and which would continue to apply to tanker terminals and ports on 
precisely the same compliance schedule set forth for those regulated facilities that do not pursue 
an “Innovative Concept.”   

Recent amendments to the Proposed Regulation in the Second 15-Day Changes would extend 
the maximum time for an “Innovative Concept” from three to five years. But this change would not 
make “Innovative Concepts” an attractive compliance option for any facility, since the option still 
would not serve to replace the default at-berth emissions limits.   

California law requires CARB to consider and offer legitimately reasonable alternatives to 
proposed regulations that would achieve similar or greater cost-effective reductions in lieu of the 
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proposed control.  If CARB is going to insist on adopting a Proposed Regulation that requires 
terminal and port operators to create an unworkable and unproven system, CARB should at least 
provide an alternative compliance option that would be viable.  “Innovative Concepts” fails to 
supply such an alternative.   

V. Staff Has Failed to Address the Results of a CARB-Commissioned Study on 
Real-World Tanker Emissions, Which Indicates That Staff’s Emissions 
Assumptions May be Grossly Inaccurate 

Staff has also failed to discuss or publicly release results from its own commissioned third-party 
study on in-service tanker emissions, which indicate that tankers emit significantly lower levels of 
NOx and PM than Staff has assumed to date throughout this rulemaking.  As WSPA noted in our 
July 27, 2020 comments, in 2019 CARB commissioned engineers at the University of California, 
Riverside, Bourns College of Engineering Center for Environmental Research and Technology 
(“CE-CERT”) to conduct a study to evaluate real-world emissions from a modern tanker ship 
auxiliary boiler in the process of offloading fuel at berth.  See Miller, W. et  al., “Emissions 
Evaluation of a Large Capacity Auxiliary Boiler on a Modern Tanker,” Draft Final Report, March 
2020 (“CE-CERT Report”).  CE-CERT conducted testing of the boiler in October 2019.  The draft 
report is dated March 2020 but has not been discussed at all by Staff in this rulemaking.  Indeed, 
the report itself was only made available to WSPA after we made inquiries about its status in early 
July 2020.   

The CE-CERT Report documented that real-world tanker boiler PM2.5 and NOx emissions were 
significantly lower than Staff’s assumptions.  In fact, based on the CE-CERT Report’s findings, 
Staff’s assumptions appear to overstate boiler NOx emissions by over double (233%), and 
overstate PM emissions by a remarkable 22 times (2,288%).  The table below summarizes the 
differences in the emissions factors measured by the CE-CERT and those used by CARB.  

Source NOx 
(g/kWh) 

PM2.5 
(g/kWh) 

CE-CERT 0.858 0.0066 
CARB 1.995 0.151 

Staff Emissions 
Overstated By 233% 2,288% 

 

The Report substantiated concerns WSPA has been articulating to Staff for over a year that Staff’s 
assumed emissions factors for tankers are inaccurate and significantly overstate tanker boiler 
emissions due to Staff’s reliance on outdated data – data derived from boilers using heavy No. 6 
fuel oil and not the cleaner burning, low sulfur distillate fuels CARB has mandated since 2008.   

It is troubling that Staff has failed to address the results of a report dated from March when those 
results are so vitally important for the emissions assumptions that Staff have used to develop 
regulatory requirements for tankers.  Of particular note is the fact that the CE-CERT Report was 
based on empirical data and provides a more accurate and up-to-date picture of the modern 
tanker fleet calling on California terminals and ports.  As an example, if Staff’s current PM 
emission factor assumptions were replaced by the PM emissions factor in the CE-CERT Report, 
tanker vessels’ share of overall statewide PM from ocean-going vessels (“OGV”) would fall from 
50% to just 25%.  This is flatly at odds with the 50% number Staff cited to the Board as recently 
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as June 25, 2020, which Staff noted was an important basis for not adjusting compliance timelines 
for tanker vessels.   

In response to WSPA’s previous comments on the CE-CERT Report, Staff assert that the results 
are “unlikely [to]… be broadly applicable to the wider tanker fleets, which are largely comprised 
of older boiler technologies.”  Responses to Comments, p. 135.  While the specific boilers used 
for CE-CERT’s testing may represent some of the best performing boilers, this cannot explain the 
2,288% difference between the emission factors CARB used and results from the CE-CERT 
testing, nor would it suggest that the outdated emission factors used by CARB Staff are more 
representative than the results from CE-CERT testing.  On the contrary, the weight of evidence 
highly suggests that the results from the CE-CERT testing is a far closer representation of actual 
emissions from tanker boilers today than the much older emission factors Staff used.3 

As explained in WSPA’s July 27, 2020 comments, the data used to develop the emission factors 
Staff used were based on a fleet of tankers from the 1980s that burned fuel oil.  Most, if not all, of 
these tankers have been replaced due to age, and burning fuel oil has not been allowed for any 
tanker since 2008.  For these reasons, the emission factors Staff used are not representative of 
tankers operating today.  

In reality, a large reduction in emissions has occurred in marine auxiliary boilers in the last 30 
years.  This is not only because of better nozzle designs, but also because tankers are burning 
cleaner fuel.  The important role of the fuel change was confirmed by Alpha Laval engineers, the 
main marine auxiliary boiler manufacturer, and is consistent with the UCR testing. CARB does 
not take this into account in its response. 

In short, the CE-CERT testing was performed on tankers in today’s tanker fleet, using today’s 
mandated fuels.  The emission factors used by CARB were based on tankers from more than 30 
years ago, using a fuel that is prohibited today.  The data reflected in the CE-CERT Report, while 
not an exact representation of the average tanker today, is certainly a far better representation 
than the emission factors used by CARB, especially considering the magnitude of the difference.  

Needless to say, CARB Staff are legally obligated to publicly disclose and discuss key tanker 
emissions results from a third-party study CARB itself commissioned.  We urge the Board to direct 
Staff to review and discuss the CE-CERT Report results, release the results of its evaluation for 
further public comment, and revise tanker emissions assumptions accordingly. 

VI. Staff Has Not Adequately Considered How Increased Extreme Heat Events 
Change the Assessment of the Proposed Regulation’s Anticipated Benefits    

Finally, recent events have demonstrated that extreme weather in California has complicated 
efforts to mandate full-time electrification of vessel activities at-berth.  In the past month, the 
Governor has issued an emergency order allowing operation of vessel boilers at berth to alleviate 
stress on the state’s power grid during “Extreme Heat Events.”  These events will happen with 
increased frequency in the years to come.  CARB Staff have not fully and adequately considered 
the increased likelihood of future “Extreme Heat Events” like this one, which are likely to override 
electrification mandates and require local generation of boiler power on a number of occasions.  
Staff’s failure to properly account for the increased occurrence of these events in the future has 

 
3 A memorandum by consulting firm ICF critiquing how CARB staff developed its asserted emissions factors is 
attached hereto at Tab 3. 
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tended to exaggerate the likely real-world emission reduction benefits of requiring full-time 
electrification at ports and terminals.   

Also, the Governor’s August order allowing more backup and local power production during 
“Extreme Heat Events” underlines the state’s recognition that the at-berth shore power 
requirements must take a back seat – at least temporarily – to overriding public health and 
safety risks from wildfire and widespread power outages.  Similarly, the attempts in the 
Proposed Regulation to mandate tanker capture and control at-berth must give way to the more 
serious risks to public safety that will result from trying to force operation of unproven and 
unsafe control infrastructure at terminals and ports without first conducting a feasibility study.  
Once a feasibility study is done, the risk balance may change.  But for now, the risks to worker 
safety at-berth outweigh the potential benefits of mandating maximum emissions reduction at all 
costs – reductions which may not develop at all if capture and control cannot be done safely. 

In addition, while the Final EA considered energy demand and utilities impacts from the 
proposed regulation, it dismissively concluded that: “[s]ome capture and control systems may be 
powered by electricity, but it is expected the additional electricity needed would be minimal.” 
Final EA, p. 79; see also p. 142 asserting that “[s[hore-side and barge-based capture and 
control systems would generally be powered by clean diesel” though some “shore-side systems 
may be connected to public utilities….”  However, downplaying the effects of the Proposed 
Regulation on the grid is inconsistent with the Governor’s determination that it was necessary to 
suspend even the more limited at berth requirements currently in effect, in order to help relieve 
excessive demand on the grid in the interest of public safety and welfare.  Also, Staff’s reliance 
on diesel use here would appear inconsistent with the requirement in the Proposed Regulation 
that emissions control strategies be “grid-neutral”. If anything, the goal of achieving consistency 
with grid emissions rates through “grid-neutrality” would militate in favor of powering a CAECS 
through the utility, not by diesel.  

*          *          * 

WSPA appreciates the Board and Staff’s continuing efforts on the Proposed Regulation, and 
CARB’s willingness to engage the various regulated parties in each affected industry.  We share 
CARB’s desire to arrive at a workable and cost-effective approach to addressing tanker emissions 
at-berth.  However, adopting the Proposed Regulation in its current form without addressing the 
important concerns WSPA and other stakeholders have raised is ill-advised, and risks violating 
California mandates on full and honest consideration of the environmental and economic impacts 
of proposed regulations.  Even more importantly, adopting the Proposed Regulation as it stands 
could create unnecessary dangers for those who work in and around tankers at berth.  We again 
urge this Board not to adopt the Proposed Regulation in its current form, but to direct Staff to 
review and revise the Proposed Regulation to address the concerns raised above and in our many 
comment letters in this rulemaking.  
  
Sincerely,  
 

 
 
Cc:  CARB Governing Board Members 

Richard Corey, CARB Executive Director 
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President 

March 4, 2020   

Mr. Richard Corey and  sent via email to Richard.Corey@arb.ca.gov  
Clerk of the Board    sent via e-mail to: http://www.arb.ca.gov/lispub/comm/bclist.php 
California Air Resources Board 
1001 I Street 
Sacramento, California 95814 

Re: WSPA Supplemental Comments on CARB Proposed Control Measure for Ocean-Going 
Vessels at Berth 

Dear Mr. Corey: 

This letter supplements comments previously submitted by the Western States Petroleum 
Association (WSPA) on the California Air Resources Board’s (CARB) Proposed Control Measure 
for Ocean-Going Vessels at Berth (Proposed Regulation), released October 15, 2019, and its 
accompanying Draft Environmental Analysis (Draft EA), released October 1, 2019. WSPA is a 
non-profit trade association representing companies that explore for, produce, refine, transport 
and market petroleum, petroleum products, natural gas and other energy supplies in California 
and four other western states. 

WSPA is providing these comments as part of a continuing effort to provide feedback on the At 
Berth Regulations.  We incorporate our previous comments submitted on February 15, March 29, 
May 30, June 14, August 15, 2019, and December 3, 2019 by reference herein.   

The safety and well-being of our members’ employees is of critical importance to our members 
and their facilities.  While WSPA strongly supports CARB’s air emission reduction goals and 
improving the air quality in communities where our members operate, we continue to have 
concerns that CARB staff has failed to address the serious safety and feasibility issues associated 
with the Proposed Regulation – issues we have consistently communicated and submitted in 
writing to staff over the past year and half. The types of emissions capture and control equipment 
that would be required by the current Proposed Regulation for tanker terminals have not been 
proven safe and feasible in use with tankers.  Attempting to employ such measures at our 
members’ terminals could create an unacceptable risk of a catastrophic explosion or other 
dangerous incident.  Moreover, the Proposed Regulation would further place tanker vessel 
operators and marine terminal operators in an untenable position by mandating unrealistic 
compliance deadlines, effectively requiring regulated businesses to rush new equipment and 
processes into terminals before crucial feasibility and safety studies can be completed.   

Since workshops on the Proposed Regulation began, WSPA has documented the recognized 
safety and feasibility problems associated with proposed tanker emission controls, urging CARB 
to partner with industry to first conduct a feasibility study.  WSPA has also called on CARB staff 
to add to the Proposed Regulation an alternative compliance option that would achieve equivalent 
emission reductions from other sources.  While WSPA looks forward to working with staff on the 
concept of an alternative compliance option, it seems to us that CARB staff have for the most part 
dismissed our request for a feasibility study to be done.  We are also concerned with statements 
that were made at the December 5, 2019 Board hearing might have not been clear regarding 
whether the Proposed Regulation is feasible for tanker vessels. 
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We want to assume good intent.  To that end, WSPA is ready to continue working with CARB 
staff to revise the Proposed Regulation to address these serious concerns.  Like CARB, we 
believe it is vital to ensure improvement of air quality in and around marine terminals.  But that 
improvement cannot be realized or sustained unless it is accomplished through measures that 
are feasible, cost-effective and safe.  To that end, we are attaching to this letter a suggested 
redline of the Proposed Regulation that clarifies additional provisions regarding the need for a 
feasibility study prior to the imposition of deadlines, and an alternative compliance option that 
would enable a more feasible path to compliance while ensuring the health and safety of the 
communities in which we operate.  WSPA urges CARB to include these amendments in the next 
revision to the Proposed Regulation. 

First, any emission control strategy proposed for tanker vessels must first be 
demonstrated feasible and safe in the types of facilities and marine terminals where it is 
proposed. 

Tankers have unique characteristics and safety concerns that distinguish them from other marine 
vessels.  Tankers have very large boilers necessary to drive transfers of flammable liquid cargo. 
Indeed, the Proposed Regulation singles out tanker boilers as the sole category of boilers to be 
regulated on any at-berth vessel.  For these boilers, CARB staff have acknowledged in the Initial 
Statement of Reasons (ISOR) that “[s]hore power . . . cannot be used to power boilers, because 
boilers are not configured to operate on electricity.  As such, shore power does not reduce tanker 
boiler emissions.”  ISOR, p. ES-23.  Additional challenges with equipping tanker vessels with 
shore power include adoption by the international fleet given a lack of international requirements 
and standards to allow for a vessel to connect, to a grid, at multiple locations. Further, the time 
required to “turn over” the fleet of tankers to be equipped with this capability would be extensive. 
Accordingly, CARB staff have concluded that the most suitable control strategy would be stack 
capture and control (“stack capture”).     

However, attempting to control tanker boilers with stack capture introduces significant risk, 
including risk of explosion that precludes testing the equipment on actual tankers.  CARB staff did 
not consider or cite to any stack capture system on an actual tanker, but instead looked at stack 
capture systems used on container vessels in POLA and POLB, and simply assumed that those 
systems would work safely and feasibly on tanker vessels because they worked on container 
vessels. This assumption is wrong and ignores the unique operations and safety considerations 
that exist for tanker boilers. 

Listed below are a few examples of operations and safety considerations that were ignored or 
discounted by CARB staff: 

• Tanker boilers are required by regulation to route their exhaust gas to the cargo hold, in
varying amounts, to make the vapor space in the cargo hold safe from explosion.
Extensive engineering studies are needed to determine if and how stack capture and
control can be designed and operated without impairing this safeguard or violating existing
safety regulations.

• Capturing tanker boiler exhaust gas without a properly engineered and tested control
mechanism runs the risk of static electricity generation, electrostatic discharge, and
creating a potential explosive condition on a vessel filled with flammable and explosive
liquid.
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• There are no international or domestic standards or safety guidelines specifying how a 
stack capture and control mechanism would be safely managed or maintained for oil 
tankers. The international tanker fleet consists of a large variety of ships, mostly operated 
by third parties, with a complex mix of boiler configurations. All types of connections and 
interfaces between tankers and terminals must be designed to engineering standards, 
rules and guidelines from regulators (USCG, Classification Societies) and industry (Oil 
Companies International Marine Forum (OCIMF), International Safety Guide for Oil 
Tankers and Terminals (ISGOTT), International Marine Organization (IMO)).  The 
Proposed Regulation would require installation of capture and control systems on tankers 
with no currently available guidance on how that could be done safely or feasibly. 

Before any actual pilot testing can be conducted, a feasibility study needs to be conducted to fully 
take into account these and other operational and safety considerations, including the need for 
development of rules and standards in order to design a safe interface and operational procedures 
for any control equipment between an oil tanker and an emissions capture system.  Vessel 
operators, mostly third party, will not allow the connection of equipment that is not regulated, 
classified, and/or certified to design and safety standards recognized by regulators and industry. 

WSPA is confounded by what we took to as the representation by CARB staff to its Board 
members that no operational and safety considerations needed to be addressed with regard to a 
safe tanker/shore interface and standardized operational procedures for any control equipment 
involving an oil tanker and an emission capture system. This letter highlights two examples below 
and includes several other examples attached for reference in the Appendix to this letter (see Tab 
A). 

• At the December 5, 2019 Board hearing, CARB staff asserted that a feasibility study was 
completed for tankers, that this feasibility study is fulfilled by the 2018 Technical 
Assessment and staff report, and that any remaining feasibility study is site-specific. 
However, the two documents CARB staff refer to do not reference any example of stack 
capture being safely and successfully applied to tankers, nor any analysis of how stack 
capture can be re-designed to operate safely on tankers. In fact, in these documents 
CARB staff have conceded that more tests and safety studies need to be performed before 
attempting to use stack capture on tanker vessels, regardless of site or location.  In CARB 
staff’s own words: 
 

o “Although these shore-based and barge-based emission control systems are 
effective at reducing PM and NOX emissions on container vessels, more testing 
is needed on other vessel types, including tankers, auto carriers, general cargo 
and bulk cargo.”  Appendix, Tab B, CARB Draft Technology Assessment: Ocean-
Going Vessels, May 2018, p. 72 (emphasis added);  
 

o “Regardless of location, safety studies need to be performed to ensure all 
safety considerations are met, given that the tanker vessels carry explosive 
cargos.”  Appendix, Tab C, CARB Staff Report: Initial Statement of Reasons (Oct. 
15, 2019), p. III-22 (emphasis added). 

 
• Also at the December 5, 2019 Board hearing, CARB staff alleged that “technology 

manufacturers have assured CARB staff that there are engineering solutions for both ro-
ro and tanker vessels.”  While technology providers may have assured CARB staff that 
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capture and control has proven feasible on vessels other than tankers, or that engineering 
solutions to enable controls on tankers might be developed at some future date, they 
have not stated that these solutions currently exist.  In fact, on April 16, 2019 during a 
CARB At Berth Working Session, a lead technology provider stated in a presentation that 
the land-based system faces a number of design challenges when applied to any tanker 
vessel, including safety (a higher hazard level, need for safety standards and procedures, 
emergency protocols) and ability to design and operate a larger and more complex 
configuration. 

Adopting the Proposed Regulation without a proper determination of feasibility, safe operation 
and cost-effectiveness before any requirements or deadlines are imposed on regulated parties 
would violate the Health & Safety Code.  Doing so also results in unaddressed operational and 
safety concerns that preclude any testing of capture and control on in-service tanker vessels.  The 
Proposed Regulation’s “interim evaluations” or future technology assessments are no legal 
substitute for a finding of feasibility before a regulation is adopted.    

We strongly urge CARB to conduct a feasibility study before any terminal plan deadlines prior to 
2023 are enforced.  This feasibility study would identify the key criteria to demonstrate the 
operability and safety of stack capture on tankers, and require the engineering analysis of stack 
capture designs against these criteria prior to conducting any pilot testing program. 

In the Appendix to this letter, at Tab D, WSPA has included a redlined version of the Proposed 
Regulation with changes that would address the need for a feasibility study.  WSPA urges CARB 
to incorporate these redlines into a revision of the Proposed Regulation. 

Second, the Proposed Regulation should include an alternative compliance option to 
achieve equivalent emission reductions. 

During the January 30, 2020 webinar on the Proposed Regulation, CARB staff indicated for the 
first time they are working on including an “alternative” compliance option to allow regulated 
facilities to reduce emissions from sources other than vessels at-berth. However, we are 
concerned that CARB staff has also stated that such an “alternative” option may only be provided 
to allow sources to achieve “extra or early” emissions reductions in addition to the capture and 
control the regulation already would require, rather than in lieu of the capture and control 
requirements.   

We believe this would not amount to a compliance “alternative” at all.  WSPA strongly supports a 
true alternative compliance option to reduce emissions from other sources in an amount 
equivalent to the current regulation, subject to CARB approval.   

If an alternative compliance option can reduce emissions in communities adjacent to ports in an 
amount equivalent to the Proposed Regulation and by the currently proposed timelines, then the 
intent of the Proposed Regulation should be fulfilled, and there should be no additional 
requirements or limitations imposed on the alternative emission reductions.  Adopting additional 
requirements or limitations as a condition of this “alternative” option would defeat the entire 
purpose of the alternative compliance option, which would be to provide needed flexibility to 
regulated facilities to meet emissions reduction requirements in ways that are feasible, cost-
effective and safe. 
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In the Appendix to this letter at Tab D, WSPA has proposed redlines to the Proposed Regulation 
that would incorporate a workable example of the alternative compliance option described above. 
If available, an alternative emission reduction option would allow operators the ability to achieve 
the same air quality objectives in the same timeframe or earlier.  It is important that operators be 
given the ability to achieve the same air quality objectives through alternative means, given the 
differences between operators, berths, etc. 

WSPA commends CARB’s important ongoing work to identify and achieve real-world health 
benefits from feasible and cost-effective emissions reduction measures in communities impacted 
by air pollution.  But those health benefits simply will not be achieved if proposed regulations are 
not feasible, and further dangerous risks of harm from fire or explosion could be created if the 
regulation proceeds forward without properly assessing the safety of the proposed requirements.  
Because California law requires a formal feasibility determination before a regulation is adopted, 
WSPA again urges the Board to direct Staff to reassess the Proposed Regulation, provide for a 
feasibility evaluation study before imposing any enforceable requirements on stakeholders, and 
revise the regulatory implementation in accordance with the findings of the feasibility evaluation 
study.   

WSPA appreciates this opportunity comment on the Proposed Regulation.  If you have any 
immediate questions, please contact me at this office. 
 
Sincerely,  
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List of Questionable CARB Staff and Public Statements 
CARB Hearing on At Berth Regulation - Dec. 5, 2019 

 
 

TAB A 

• P. 5:19-24: “Further emissions reductions from ocean-going vessels at berth are needed to provide 
public health benefits to the port communities that are already heavily burdened by air pollution 
from port-related freight sources, as well as to contribute to our ozone and greenhouse gas 
reduction goals.” 
 

o The evidence in the record does not support the view that reductions at berth are likely to 
be any significant contributor to achieving ozone and greenhouse gas reduction goals, or 
that such reductions will yield any measurable net public health benefit. 
 

o Also, Staff’s estimate of growth in emissions in inaccurate, as it only relies on the 2016 
Mercator report and the Freight Analysis Framework  
 

• P. 7:16-22: “But staff has taken this opportunity to really connect with our port communities and 
work closely with them and the maritime industry in order to develop a regulation that's really health 
protective, but also takes into account the unique operations that occur in our ports here in the 
State.”  Also p. 14:4-6: “Now, to develop this proposed regulation, staff has conducted extensive 
community and industry outreach.”; 13-19 “We've also had the opportunity to thoroughly engage 
with our maritime industry. We've gotten the opportunity to visit many of the vessels, ports, and 
terminals that would be included in this regulation. And again, the tour gave our staff a much better 
insight to understand the unique layouts and operations of some of these vessels, terminals, and 
ports.” 

 
o Staff has largely rejected data from industry showing that the regulations are not likely to 

reflect the public health benefits staff claim. 
 

• P. 13:6-11: “Now, after full implementation of the existing regulation in 2020, there are no additional 
measures on the books to continue reducing the remaining health benefits -- or sorry, the health 
burdens that are associated with our ocean-going vessels at berth.” 

 
o The suggestion that the existing regulation somehow would not continue to reduce health 

burdens and emissions after 2020 is just not true.  The existing regulation imposes 
aggressive diesel engine operational time limits and emission reduction requirements that 
apply indefinitely, and those limits and reductions have gotten more and more stringent 
over the past 10 years.   
 

o Electricity provided to vessels at berth must meet minimum NOx, PM and CO emissions 
standards.  Vessels visiting a terminal equipped to provide compatible shore power must 
use that power in every visit to that berth.  These are measures that will continue to yield 
health benefits well beyond 2020.  
 

• P. 14:21-24: “So through this extensive interaction, staff was able to craft a proposal that we believe 
is aggressive, yet technically feasible.” Also, p. 26:10-12: “Now, technology manufacturers have 
assured CARB staff that there are engineering solutions for both ro-ro and tanker vessels.” 

 
o The technology providers may have assured staff that engineering solutions can be 

developed at some future date, but they have not stated that solutions currently exist or 
that implementation can be assured within the proposed timeline.   
 

o As WSPA has discussed with CARB staff on numerous occasions, the evidence 
demonstrates that implementing the necessary infrastructure at tanker terminals cannot be 
accomplished feasibly and safely within the rule’s deadlines. Moreover, there is no way to 
know whether the proposal as currently designed is ultimately feasible without conducting 
a feasibility study. 
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• PP. 25:24-25 to 26:1-6: “So I also mentioned earlier that the proposed regulation also includes an 
interim evaluation in 2023. So staff have set ambitious implementation timelines for realizing the 
health benefits of this regulation as early as possible, but we also realize there may be some 
uncertainty with adapting these technologies for new vessel types and also with the infrastructure 
developments that may be required.” 
 

o This is not a matter of mere “uncertainty with adapting these technologies for new vessel 
types and also with the infrastructure developments that may be required.”  CARB staff 
have not established in the first instance that the current state of technology would even 
allow for tanker adoption at private marine terminals. 
 

• P. 26:12-13: “And shore power has actually been used on tanker vessels here in California.” 
 

o The evidence does not reflect that this has been done at scale anywhere for oil tankers 
calling on private marine terminals. 
 

o Other statements in the transcript itself rebut this.  See p. 106 (POLB tanker demonstration 
is unique), p. 114 (Umenhofer response to Gioia), pp 118-119 (Brian McDonald response)  
 

• P. 26:16-20: “[S]taff have been able to analyze multiple terminal infrastructure projects really to 
assess the timelines that are required to complete existing projects. And we feel the timelines that 
are proposed here are aggressive but feasible.” 

 
o As industry has communicated to staff, the existing projects staff have looked at do not 

begin to reflect the massive and complex level of work that would be required at terminals 
to construct equipment that would even have a chance at meeting this regulation. 
 

• P. 26:21-27:1: “However, to address the uncertainty of the timelines for these new vessel types, 
CARB staff propose an interim evaluation in 2023 to assess the progress of adapting technology 
for new vessel types and also the necessary infrastructure improvement projects that might be 
going on.” 
 

o This proposed interim evaluation, not due until in 2023, would not “address the uncertainty 
of the timelines for these new vessel types.”  This is not just about “uncertainty of timelines”; 
this is about whether compliance with the regulation as written is feasible at all for marine 
terminals hosting oil tankers.  The current regulation imposes hard deadlines for tanker 
compliance, regardless of the results of the interim evaluation.  So terminals will be bound 
by those deadlines irrespective of the actual feasibility of these measures in that timeframe, 
and would be completely dependent on CARB choosing to adopt new deadlines, which 
this regulation would not require it to do. 
 

o Board member Gioia, on pp 153-154, expresses concern about long permitting time 
frames, referencing his own experience. 
 

• P. 27:10-18: “And most importantly, as seen here on slide 20, the health benefits of the proposed 
regulation outweigh the costs.  And looking at real costs for the regulation, so in other words those 
costs that might be passed down to the consumer, we're looking at the total cost of the proposed 
regulation are expected to be minimal on a per unit basis, for example, less than one cent for a 
gallon of fuel.”   

 
Also, p. 28:9-12: “So the projected NOx reductions of 46 percent and diesel PM reductions of 52 
percent at full implementation of the proposal are shown here on slide 22.”   
 
Also, p. 28:19-29:1: “Now, as a result of the projected emissions reductions achieved by staff's 
proposal, a reduction in potential cancer risk of 55 percent is projected for the ports of Los Angeles, 
Long Beach, and Richmond. And non-cancer related benefits are also expected in association with 



List of Inaccurate CARB Staff and Public Statements 
CARB Hearing on At Berth Regulation – Dec. 5, 2019 

 

 
3 

staff's proposal, including 16 avoided emergency room visits, 72 avoided hospital [ad]missions, and 
230 avoided premature deaths.” 
 

o The evidence does not establish that the health benefits would outweigh the costs, as 
CARB staff consistently overstate the expected health benefit versus the baseline and 
understate the implementation costs to industry. 
 

• P. 28:2-7: “Now, an important highlight on this slide is the $10 million that CARB has earmarked 
for a capture and control system for tankers. Now, it's staff's intent that a tanker terminal would use 
these available funds to demonstrate capture and control technology use on tanker vessels here 
in California.” 
 

o The fact that CARB has earmarked this $10 million evidences that capture and control has 
not been demonstrated on tanker vessels, and belies the claim that stack capture and 
control has somehow already been shown to be feasible. Capture and control is not ready 
for field demonstration on tankers, and it would be unsafe to attempt one at this time.  
 

o Not only is a feasibility study required, but industry would need to first perform engineering 
to address the unique safety considerations of tankers and the diverse configurations of 
the worldwide tanker fleet. If the technology shows promise, it can lead to a field 
demonstration, but only as the final step. 
 

• P. 30:23-31:2, 11-15: “Now, staff is also proposing to develop a process for industry to pursue 
innovative emissions reductions concepts, if they can be proven to achieve extra or early emissions 
and exposure reductions in impacted port communities without a delay . . . Now, these concepts 
would be limited in duration and only acceptable until the infrastructure needed for the regulation 
is completed. They would not provide an out [from the] At Berth Regulation and the process would 
include an opportunity for public review.”   
 
Also, P. 49:24-50:5: “BOARD MEMBER TAKVORIAN: So we can't have this temporary solution 
occurring and all the effort going into that and then the permanent solution fix being worked on 
afterwards? TRANSPORTATION AND TOXICS DIVISION CHIEF ARIAS: Correct. This is not in 
lieu of ultimate regulatory compliance.”  Also see p. 174, Takvorian: innovative alternatives 
shouldn’t be a “way out”; and p. 183, Mary Nichols, interim review should not provide “a potential 
off ramp.” 

 
o Industry was very clear with CARB staff that alternatives like those discussed would need 

to be in lieu of the proposed reduction requirements for tankers visiting terminals, not in 
addition to the regulation, or only available for the time needed to build infrastructure. 
 

o These statements reflect staff’s assumption that, even if the emission capture and control 
technology is not feasible today, it will be in the future, so that alternatives or “innovative 
concepts” would only be necessary as a “bridge” to the ultimate control technology.  But 
this is only an assumption; no evidence exists today that the currently proposed capture 
and control systems for tanker terminals would ever be reasonably safe and feasible.  The 
rule needs to provide for permanent alternatives that can still accomplish the same 
reductions in mass emissions, but feasibly and more cost-effectively than the proposed 
rule.  
 

• P. 37:5-9: “So we would, at this point, as I think Nicole mentioned and there's a picture in one of 
the slides is that shore power has been and is in use at a terminal in Long Beach at T121. And so 
it's -- it is demonstrated to be effective for tankers.” 

 
o From POLB – T121 Marathon Terminal does have shore power capability that is being 

used by one tanker vessel, but that vessel is unique because it uses diesel electric engines.  
The rest of the fleet visiting the Port are not capable of shore power retrofits, as their boilers 
cannot be electrified.   
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• P. 54:11-16: From Sara Rees: “For ro-ro vessels, we are suggesting an earlier compliance date of 
2023 instead of 2025 for the ports of Los Angeles and Long Beach. We're requesting this as ro-ro 
vessels have similar operational power requirements as container vessels and currently approved 
technologies can be utilized by these vessels.”  Also p. 26:10-12: “Now, technology manufacturers 
have assured CARB staff that there are engineering solutions for both ro-ro and tanker vessels.” 

 
o From POLB (p. 1): “The implication that RoRo vessels could utilize current emission 

capture and control technology is not true.  The technology for RoRo vessels will need to 
be engineered to accommodate the greater reach requirements of the RoRo vessels and 
different stack configurations.  A technology capable of scrubbing RoRo emissions has 
never been demonstrated to date.” 
 

• PP. 78:22-79:14: “On the other hand, there are sites which can implement these requirements in a 
significantly shorter time. For example, there the Chevron's Long Wharf dock, which is leased from 
the State of California. Four hundred vessels a year, sometimes four at a time, dock there, running 
their auxiliary diesel engines 24 hours a day, and spewing diesel particulates borne by the 
prevailing wind directly into the City of Richmond.  These vessels referred to as lighters by Chevron 
as -- but as tankers by a layman, are part of a shuffle of perhaps only a dozen different -- distinct 
vessels. Chevron, which has its own electric power plant and can provide electricity in any quantity, 
and of any type required to allow these ships to heat the crude oil and pump it up to the refinery 
without running their diesel engine. Chevron was asked to do this almost five years ago, during 
refinery modernization but refused to do so.” 

 
o This statement from a public commenter is false. Chevron’s cogeneration cannot provide 

electricity in any quantity. The power demand to also provide power for all tanker 
operations at berth would well exceed the capacity of Chevron’s cogeneration plant. 
 

• P. 81-89: Staff describes the AMEC system, allegedly an existing feasible capture and control 
system. This is based on the Coalition for a Safe Environment comments. 

 
o WSPA understands that the system referenced is a capture and control system for 

container vessels located at the Port of Long Beach and has not been designed or tested 
for tankers. 
 

• P. 145-147, in a response to a commenter who misunderstood the summary of CEQA impacts, 
Mary Nichols and CARB counsel appear to go too far and disavow CEQA.  
  

o WSPA might object that impacts to media other than air still need to be taken seriously and 
dealing with them through the project-level CEQA review is one of the key reasons that the 
deadlines are infeasible. 

 

• P. 154-158; Board member Gioia is receptive to innovative alternatives whether reductions come 
from ship or on shore so long as additional in classic offset sense, pp. 158-159. See also Board 
members Balmes, Riordan, Mitchell on pp. 165-167, all of whom would be happy to see truck 
emission reductions.  See also p. 140 where an EJ advocate supports alternative of truck 
electrification as a “tremendous opportunity.”  
 

o If the terminal operators have implemented truck electrification or some other alternative 
to CARB’s satisfaction, in the period beyond the deadlines while the feasibility of an at 
berth system is still being explored, there would be no reason to stop and undo the already 
working alternative and instead implement an at-berth control system, at a later date when 
doing so is feasible. Requiring this would be arbitrary and capricious double-counting, 
unnecessary to address a problem already offset by the alternative. 
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• P. 168:17-23: “In the course of developing this regulation, staff has done two things. One, in 2018, 
we did a technology assessment. And part of that technology assessment looked at different 
technologies, what they were feasible -- what -- how they were feasible, areas that they needed 
improvement. So that in itself was a portion of the feasibility study.” 

 
o CARB OGV Technology Assessment looked at the technologies available to date but did 

not include a formal engineering assessment to evaluate the readiness to control emissions 
from other vessel types. 
 

• P. 169:9-21: “And so in terms of a feasibility study, we feel that between those two documents that 
we have done a feasibility study. And we have found that these technologies, they exist already, 
they can be adapted to tankers. We do feel there are safety challenges that are going to have to 
be addressed during the design. There are going to be site-specific issues that need to be 
addressed during design and engineering. And so I think our position is that we have done a 
feasibility study. We need the regulatory certainty now to move into the process, where we're 
actually looking at design and site-specific engineering projects for these different tanker terminals.” 

 
o Staff has not done a robust feasibility assessment to date.  The CARB berth analysis is not 

a technical document, but simply an aggregation of terminal operator and harbor pilot 
opinions, and Google Maps review.  The berth analysis should have been based on an 
engineering assessment of the infrastructure required at the terminals.  Also, costs used 
by CARB in the ISOR are based on conversations with technology developers, rather than 

real cost quotes.   



 
 

 
  
 

DRAFT 
 

TECHNOLOGY ASSESSMENT: 
OCEAN-GOING VESSELS 

 

 
 

 
 
 

May 2018 

Tab B



 

 72  
 

5. Emissions Reductions 

Testing required by the At-Berth Regulation shows that these systems reduce over  
80 percent NOx and 85 percent PM when connected to a vessel’s auxiliary engine 
under approved operating parameters. 

6. Next Steps to Demonstrate and Deploy Technology 

Although these shore-based and barge-based emission control systems are effective at 
reducing PM and NOx emissions on container vessels, more testing is needed on other 
vessel types, including tankers, auto carriers, general cargo, and bulk cargo.  Additional 
work with stakeholders is needed to identify and implement methods (e.g., incentives, 
regulations, and lease agreements) to encourage or require deployment of additional 
shore power or alternative shore power systems beyond what’s needed to comply with 
CARB’s At-Berth Regulation.  
 

F. Alternative Supplemental Power 
 
An emerging area of research and demonstration are technologies to provide alternative 
supplemental power to replace or augment the power produced by diesel engines on 
OGVs.  As discussed, solar, wind, and fuel cells are all potential technologies to provide 
supplemental clean power to OGVs.  

 
Solar/Battery Electric 

 
1. Technology Description 

 
Solar panels are emerging as a functional power source on land.  Currently, solar 
panels are being tested to see if the move to a marine environment can be successful.  
While solar panels cannot provide enough power to completely replace a diesel engine 
on a ship, they do have the potential to replace a portion of a vessel’s energy needs, 
resulting in fuel savings.  Solar panels coupled with an on-board electric motor could 
result in clean emission free electricity for the vessel to use at sea or in port.  
 

2. System/Network Suitability and Operational/Infrastructure Needs 
 
There are two major obstacles to solar power on vessels.  Solar panels take a 
significant amount of space on-board vessels.  Because of this, application is currently 
limited to vessels that have space on deck such as tankers or Ro-Ros.  Additionally, 
solar panels only produce power when there is sunlight, and a back-up power source, 
such as a diesel engine or battery back-up system, is needed for inclement weather or 
night time use.  Battery technologies are also expensive and would require significant 
space on-board to store sufficient back-up power for vessels. 
 
A 2009 IMO GHG study evaluated a hypothetical tanker that had the entire deck 
covered with solar panels.  Solar efficiencies were estimated at 13 percent (current 
average), 30 percent (current most efficient systems), and 60 percent (future most 
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typically include a feasibility study; design and engineering of equipment; bidding and 
contracting; permitting; fabrication of materials; construction; audits and inspections; 
and testing and commissioning of the equipment.  Some of these steps in a project can 
be completed simultaneously, while others must occur linearly after the completion of 
certain steps.  For example, some permitting can begin after a percentage of the design 
work is done.178 

The projects evaluated by CARB staff indicated a range of time to complete different 
tanker terminal upgrade projects, with permitting being one of the primary drivers for 
schedule variations.  Staff assessment indicates the permitting process alone can 
extend as long as three years for large projects; this is particularly true at Northern 
California, as numerous state and local agencies (such as the California State Lands 
Commission, the San Francisco Bay Conservation and Development Commission, and 
California Department of Fish and Wildlife, among others) may be involved in the 
permitting process.179 

2) Phase-In Dates for Northern and Southern California Tanker 
Terminals 

Staff proposed to split the implementation schedule into two phases for tankers. Tanker 
terminals at POLA and POLB would phase in first in 2027 due to fewer infrastructure 
upgrade challenges. The earlier date for POLA and POLB tanker terminals also 
highlights the pressing need for NOx reductions in the South Coast Air Basin. All other 
tanker terminals including the Northern California terminals would be scheduled to 
phase in at 2029.  Combining the challenges of installing significant infrastructure and 
unique permitting requirements placed on terminals in the San Francisco Bay region, a 
longer timeline is expected for any infrastructure project being undertaken for the 
Northern California tanker terminals. 

Regardless of location, safety studies need to be performed to ensure all safety 
consideration are met, given that the tanker vessels carry explosive cargos.  In addition, 
comprehensive site-specific engineering and design work needs to be accomplished 
prior to implementation. 

A staggered implementation schedule also seeks to reduce the burden on emissions 
control technology providers and contractors that specialize in wharf improvements, as 
bringing all tanker terminals and ro-ro terminals in at the same time would stress the 
ability of the existing equipment manufacturers to design, build, and deploy their 
systems, and would likely result in backorders and delays. 

E. Interim Evaluation 

The dates reflected in Table III-5 represent the earliest timeframe that staff has 
determined is technically feasible for implementation.  However, continuous evaluation 

178 Phone conversation with Marathon Petroleum staff on June 6, 2019. 
179 Phone conversation with California State Lands Commission staff on March 27, 2019. 
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APPENDIX A [Official] 

PROPOSED REGULATION ORDER 

 
Amend title 13, division 3, chapter 5.1, section 2299.3; and title 17, division 3, chapter 1, 
subchapter 7.5, section 93118.3; California Code of Regulations (CCR), and 

 

Adopt new title 17, division 3, chapter 1, subchapter 7.5, sections 93130-93130.20, CCR, to read 
as follows: 

 
(Note: The proposed amendments to title 13, section 2299.3 and title 17, section 93118.3 are 
shown in underline to indicate additions and strikeout to indicate deletions from the existing 
regulatory text. The symbol “***” means that intervening text not amended is not shown. The 
entire text of sections 93130 through 93130.20 set forth below is new language in “normal type” 
proposed to be added to title 17, CCR.) 

 

Section 2299.3. Airborne Toxic Control Measure for Auxiliary Diesel 
Engines Operated on Ocean-Going Vessels At-Berth in a California Port. 

 
*** 

 
(c) On January 1, 2021, section 93118.3 of title 17 of the California Code of  
Regulations shall be superseded by sections 93130 through 93130.20 of title 17 
of the California Code of Regulations, as specified in section 93130. However, if  
sections 93130 through 93130.20 collectively are repealed or deemed invalid in  
their entirety by a final court decision, the requirements of section 93118.3 of title 
17 of the California Code of Regulations shall again become operative. This 
subsection shall not be construed as expanding or limiting either the application 
or requirements of sections 93130 through 93130.20, title 17, CCR, but is 
intended to alert affected persons of the requirements regarding the operation of  
auxiliary diesel engines on ocean-going vessels at-berth in a California port and  
other provisions in that section. 

 

Note: Authority cited: Sections 38560, 38562, 39600, 39601, 39658, 39659, 39666, 43013, and 
41511, Health and Safety Code. Reference: Sections 38510, 38530, 38562, 38566, 38580, 
39600, 39650, 39658, 39659, 39666, 41510 and 41511, Health and Safety Code. 

 

Section 93118.3. Airborne Toxic Control Measure for Auxiliary Diesel 
Engines Operated on Ocean-Going Vessels At-Berth in a California Port. 

 
*** 

 
(b) Applicability and General Exemptions. 

 
*** 

Tab D
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(4) On January 1, 2021, this section 93118.3, and section 2299.3 of title 13 of the 
California Code of Regulations, shall be superseded by sections 93130 through 
93130.20 of title 17 of the California Code of Regulations, as specified in section 
93130. However, if sections 93130 through 93130.20 collectively are repealed or 
deemed invalid in their entirety by a final court decision, the requirements of  
section 93118.3 of title 17 and section 2299.3 of title 13 of the California Code of  
Regulations shall again become operative. This section shall not be construed  
as expanding or limiting either the application or requirements of sections 93130  
through 93130.20, title 17, CCR, but is intended to alert affected persons of the 
state’s requirements regarding ocean-going vessels, ports, terminals, berths, and 
emission control strategies for ocean-going vessels. 

 
 

Note: Authority cited: Sections 38560, 38562, 39600, 39601, 39658, 39659, 39666, 43013, and 
41511, Health and Safety Code. Reference: Sections 38510, 38530, 38562, 38566, 38580, 
39600, 39650, 39658, 39659, 39666, 41510 and 41511, Health and Safety Code. 
 

Section 93130. Control Measure for Ocean-Going Vessels At Berth. 
 

The Control Measure for Ocean-Going Vessels At Berth is set forth in sections 
93130 through 93130.20, title 17, California Code of Regulations, and is 
referenced as the “Control Measure” within those sections. 

 

On January 1, 2021, the requirements of this Control Measure shall supersede 
the requirements of section 93118.3 of title 17 and section 2299.3 of title 13 of 
the California Code of Regulations. However, the reporting and recordkeeping 
requirements of section 93118.3 (g) of title 17 shall remain in effect for 
compliance years through 2020. The annual statements of compliance for 2020 
in section 93118.3 (g)(1)(A)(2) and (g)(2)(A)(3) are still due to the 
Executive Officer on March 1, 2021. Annual wharfinger data from the ports 
under section 93118.3 (g)(3) is still due to the Executive Officer on April 1, 2021. 
Compliance records in section 93118.3 (g)(1)(B), (g)(2)(B), and (g)(3)(B) are still 
required to be maintained for 5 years, through December 31, 2025. 

 

As specified in section 93130.20, the individual provisions in this Control 
Measure are severable.  However, if sections 93130 through 93130.20 
collectively are repealed or deemed invalid in their entirety by a final court 
decision, the requirements of section 93118.3 of title 17 and section 2299.3 of 
title 13 of the California Code of Regulations shall again become operative. 

 
Note: Authority cited: Sections 38560, 38562, 39600, 39601, 39658, 39659, 39666, 43013, and 
41511, Health and Safety Code. Reference: Sections 38510, 38530, 38562, 38566, 38580, 
39600, 39650, 39658, 39659, 39666, 41510 and 41511, Health and Safety Code. 
 

Section 93130.1.  Purpose and Intent. 
 

The purpose of this Control Measure is to reduce oxides of nitrogen (NOx), 
reactive organic gasses (ROG), particulate matter (PM), diesel particulate matter 
(DPM), and greenhouse gas (GHG) emissions from ocean-going vessels while 
docked at berth at California ports. This Control Measure also ensures that 
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ocean-going vessels do not create excess visible emissions. California’s 
ocean-going vessel operations are largely situated in and around at-risk 
communities that directly benefit from localized reductions of NOx and PM. This 
contributes to meeting community health goals set forth in Assembly Bill 617 
(Garcia, Stats. 2017, ch. 136). Furthermore, NOx and PM emission reductions 
contribute to meeting California’s State Implementation Plan obligations for 
attainment, and further CARB’s obligations under sections 39660 et seq. and 
43013 et seq. of the Health & Safety Code. Additionally, reductions from shore 
power have a benefit of reducing GHG emissions. This contributes to meeting 
California’s GHG emission reduction targets established in Assembly Bill 32 
(Nunez, Stats. 2006, ch. 488) and Senate Bill 32 (Pavley, Stats. 2016, ch. 249). 

 

The intent of this Control Measure is to ensure that emissions from ocean-going 
vessels are reduced using a California Air Resources Board (CARB) approved 
emission control strategy to control PM, NOx, and ROG emissions at berth 
without increasing overall GHG emissions from this Control Measure, and that 
every ocean-going vessel meets visible emission standards at berth and at 
anchor. All parties necessary to achieving emission reductions from ocean-going 
vessels at berth have responsibilities and requirements under this Control 
Measure including but not limited to vessel operators, terminal operators, ports, 
and operators of CARB approved emission control strategies. 

 
Note: Authority cited: Sections 38560, 38562, 39600, 39601, 39658, 39659, 39666, 43013, and 
41511, Health and Safety Code. Reference: Sections 38510, 38530, 38562, 38566, 38580, 
39600, 39650, 39658, 39659, 39666, 41510 and 41511, Health and Safety Code. 

 

Section 93130.2.      Section Summary, and Definitions. 

(a) Section summary. 

Section 2299.3. Airborne Toxic Control Measure for Auxiliary Diesel Engines Operated on Ocean- Going 
Vessels At-Berth in a California Port ......................................................................................................... 1 

Section 93118.3. Airborne Toxic Control Measure for Auxiliary Diesel Engines Operated on Ocean-Going 
Vessels At-Berth in a California Port ......................................................................................................... 1 

Section 93130. Control Measure for Ocean-Going Vessels At Berth ............................................... 2 

Section 93130.1          Purpose and Intent ................................................................................................. 2 

Section 93130.2          Section Summary, and Definitions .......................................................................... 3 
(a) Section summary .............................................................................................................................. 3 
(b) Definitions ........................................................................................................................................ 5 

Section 93130.3          Applicability.......................................................................................................... 13 
(a) General applicability ....................................................................................................................... 13 
(b) Federal requirements ..................................................................................................................... 14 

Section 93130.4          Exceptions ............................................................................................................ 14 
(a) Non-stop voyages. .......................................................................................................................... 14 
(b) Government and military vessels ................................................................................................... 15 

Section 93130.5          CARB Approved Emission Control Strategy ........................................................... 15 
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(a) Executive Order requirement ......................................................................................................... 15 
(b) Requirement to reduce emissions .................................................................................................. 15 
(c) Shore power ................................................................................................................................... 15 
(d) Requirements for CARB approval of an emission control strategy ................................................. 16 
(e) Application process ........................................................................................................................ 17 
(f) Test plan requirements .................................................................................................................. 17 
(g) Source testing ................................................................................................................................. 18 
(h) Application and Other Submittals to CARB ..................................................................................... 19 
(i) CARB approval of the control strategy ........................................................................................... 20 
(j) Review of CARB approved emission control strategy ..................................................................... 21 
(k) Records Retention .......................................................................................................................... 22 

Section 93130.6          Opacity Requirement ........................................................................................... 22 

Section 93130.7          Vessel Operator Requirements ............................................................................. 22 
(a) Shore power requirements for at berth emission reductions ........................................................ 22 
(b) Requirements for vessel auxiliary engines ..................................................................................... 23 
(c) Requirements for tanker auxiliary boilers on tanker vessels with steam driven product pumps.. 23 
(d) Visits by vessels with on-board control strategies .......................................................................... 23 
(e) Vessel compliance checklists .......................................................................................................... 24 
(f) Send accurate and complete reporting to CARB ............................................................................ 25 
(g) Records Retention .......................................................................................................................... 25 

Section 93130.8          Vessel Visit Exceptions .......................................................................................... 26 
(a) Vessel safety and emergency events .............................................................................................. 26 
(b) Bulk and general cargo vessels ....................................................................................................... 26 
(c) Vessel commissioning. .................................................................................................................... 26 
(d) Research ......................................................................................................................................... 27 
(e) Previously unregulated vessels ....................................................................................................... 27 
(f) Vessels visiting a low activity terminal............................................................................................ 27 
(g) Vessel incident event (VIE) and terminal incident event (TIE) ........................................................ 27 
(h) Remediation ................................................................................................................................... 28 

Section 93130.9          Terminal Operator Requirements ......................................................................... 28 
(a) Shore power requirements for at berth emission reductions ........................................................ 28 
(b) Visits to terminals without shore power ........................................................................................ 28 
(c) Visits by vessels with on-board control strategies .......................................................................... 28 
(d) Terminal operator compliance checklist ......................................................................................... 29 
(e) Send accurate and complete reporting to CARB ............................................................................ 30 
(f) Construction or repair .................................................................................................................... 30 
(g) Records Retention .......................................................................................................................... 30 

Section 93130.10          Terminal Exceptions ........................................................................................... 31 
(a) Vessel visits to a low activity terminal ............................................................................................ 31 
(b) Bulk and general cargo vessels ....................................................................................................... 31 
(c) Terminal safety and emergency events .......................................................................................... 31 
(d) Research ......................................................................................................................................... 32 
(e) Terminal incident event (TIE) and vessel incident event (VIE) ........................................................ 32 
(f) Remediation ................................................................................................................................... 32 

Section 93130.11          Vessel Incident Events (VIE) and Terminal Incident Events (TIE) .......................... 32 
(a) Granting VIEs and TIEs .................................................................................................................... 32 
(b) Table of VIEs and TIEs rates ............................................................................................................ 33 
(c) Expiring VIEs and TIEs ..................................................................................................................... 34 
(d) Retiring VIEs and TIEs ..................................................................................................................... 34 
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Section 93130.12          CARB Approved Emission Control Strategy Operator Requirements ................... 34 
(a) Maintain subcontractor services and agreements ......................................................................... 34 
(b) CARB approved emission control strategy checklist ....................................................................... 34 

Section 93130.13          Port Requirements ............................................................................................. 37 

(a) Port infrastructure .......................................................................................................................... 37 
(b) Cessation of obligation ................................................................................................................... 37 
(c) Wharfinger data. ............................................................................................................................ 37 
(d) Send accurate and complete reporting to CARB ............................................................................ 38 

Section 93130.14          Terminal and Port Plans and Interim Evaluation ................................................. 38 
(a) Terminal plans ................................................................................................................................ 38 
(b) Port plans ....................................................................................................................................... 39 
(c) Approval of terminal or port plan plans ......................................................................................... 40 
(d) Interim evaluation for tanker and ro-ro technology ....................................................................... 41 

Section 93130.15          Remediation Fund Use ....................................................................................... 41 

Section 93130.16          Remediation Fund Administration ...................................................................... 44 

Section 93130.17          Summary of Responsibilities ............................................................................... 48 

Section 93130.18          Violations ........................................................................................................... 49 

Section 93130.19          Sunset ................................................................................................................ 50 

Section 93130.20          Severability ......................................................................................................... 50 

(b) Definitions. 

The definitions in Health and Safety Code sections 39010 through 39060 shall 
apply to this Control Measure, except as otherwise specified in this section. 

 

    “Alternative Control Technologies” means technologies, techniques, or 
measures that reduce the emissions of NOx, PM, ROG, or GHG from 
an auxiliary engine and/or tanker auxiliary boiler other than shutting it 
down and operating on shore power. 

    “Anchorage” means a vessel’s allotted place to moor in place or drop 
anchor in California waters. 

    “Applicant” means any person who requests an approval from CARB 
for an emission control strategy. 

    “Application” means a formal request from an applicant using the 
process outlined in section 93130.5 of this Control Measure. 

    “Articulated Tug Barge” means a tanker barge that is mechanically 
linked with a paired tug that functions as one vessel.  For the purposes 
of this Control Measure, articulated tug barges are not considered 
ocean-going vessels. 

    “Auxiliary Boiler” means a steam generator on an ocean-going vessel 
designed primarily to provide steam for uses other than propulsion or 
pumping cargo. 
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    “Auxiliary Engine” means an engine on an ocean-going vessel 
designed primarily to provide power for uses other than propulsion, 
except that all diesel-electric engines shall be considered “auxiliary 
engines”. 

    “Berth” means a vessel's allotted place at a wharf, pier, or dock. This 
does not include anchorages such as at the off-shore tanker terminal at 
El Segundo, or where passenger vessels tender at anchor such as at 
Santa Barbara, or Catalina. 

    “Bulk Vessel” means a self-propelled ocean-going vessel constructed 
or adapted primarily to carry unpackaged dry bulk cargo. A bulk vessel 
may use vessel-based or shore-based equipment for loading and 
discharging of cargo. 

  “Calendar Year” means the time period beginning on January 1 through 
December 31 of a single year. 

  “California Ports (Ports)” means any port or independent marine 
terminal in California that receives an ocean-going vessel including: 

    Landlord ports where the port owns the wharves which it rents or 
leases to a terminal operator; 

    Operational ports where the port functions as a terminal operator; 
and 

   Independent marine terminals. 

  “California time aggregate method” means the California State 
Implementation Plan method of calculating opacity emissions. The 
California time aggregate method is virtually identical to United States 
Environmental Protection Agency method 9 in the procedures the 
observer follows, but most notably differs in that the data is analyzed by 
counting the readings that exceeded the limit, rather than averaging all 
readings in a set. 

  “CARB” means the California Air Resources Board. 

  “CARB Approved Emission Control Strategy (CAECS)” means a 
method of reducing emissions from an ocean-going vessel at berth to a 
satisfactory level for compliance with the Control Measure and is 
verified and approved by CARB. 

  “CARB Approved Emission Control Strategy Operator” means any 
party who operates a CARB approved emission control strategy to 
reduce emissions for compliance with this Control Measure. 

  “Charter” or “Charter Agreement” means an agreement or contract 
where one person rents, leases, hires, or uses ocean-going vessels 
from another person to convey or transport goods or passengers to one 
or more designated locations. 
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  “Charter Company” means any person that is in the business of 
leasing, renting, or lending ocean-going vessel(s) to other companies 
or persons to convey or transport goods or passengers to one or more 
designated locations. 

  “Commissioned Shore Power Vessel” means a shore power equipped 
vessel that visits a compatible shore power berth at a terminal and has 
completed vessel commissioning at that terminal. 

  “Container Vessel” means a self-propelled ocean-going vessel 
constructed or adapted primarily to carry uniformly sized ocean freight 
containers. 

  “Diesel-Electric Engine” means a diesel engine connected to a 
generator that is used as a source of electricity for propulsion or other 
uses. 

  “Diesel Engine” means an internal combustion, compression-ignition 
engine with operating characteristics substantially similar to the 
theoretical diesel combustion cycle.  Regulating power by controlling 
fuel supply in lieu of a throttle indicates a compression ignition engine. 

  “Diesel Particulate Matter (DPM)” means the particles found in the 
exhaust of diesel engines, which may agglomerate and adsorb other 
species to form structures of complex physical and chemical properties. 

  “Distributed Generation” means electrical generation technologies that 
produce electricity near the place of use. 

  “Docked at Berth (at berth)” means the state of being secured to a 
berth. 

  “Executive Officer” means the Executive Officer of CARB, or his or her 
designee. 

  “Excess Emissions” means air pollution emitted by a vessel at berth 
during a time period when the vessel operator is required to reduce 
emissions, but does not achieve the full required reductions. 

  “Exception” means a situation that results in a compliant visit with or 
without emission reductions. 

  “First Line” means the time when a vessel’s line is first attached to a 
berth in the process berthing the vessel. 

  “Fleet” means a group of vessels of the same vessel type that have 
agreed to utilize their combined Vessel Incident Events (VIEs) at a port 
or marine terminal. Vessel operators designate their fleet in the vessel 
visit reporting. 

  “Foreign-flag Vessel” means any vessel of foreign registry including 
vessels owned by United States citizen(s) but registered in a nation 
other than the United States. 
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  “General Cargo Vessel” means a self-propelled ocean-going vessel 
constructed or adapted primarily to carry cargo that must be loaded 
individually, and that may or may not be in uniform-sized ocean freight 
containers.  May use vessel-based or shore-based equipment for 
loading and discharging of cargo. 

  “Government or Military Vessel” means vessels operated by any 
branch of local, state, federal government military service, or by a 
foreign government, when such vessels are operated on government or 
military non-commercial service.  This definition includes Coast Guard 
vessels.  A commercial vessel that also carries some military cargo is 
not a government or military vessel unless the military is the vessel 
operator. 

  “Greenhouse Gas” (GHG) means carbon dioxide (CO2), methane 
(CH4), nitrogen trifluoride (NF3), nitrous oxide (N2O), sulfur 
hexafluoride (SF6), hydrofluorocarbons (HFCs), perfluorocarbons 
(PFCs), and other fluorinated greenhouse gases. 

  “Grid-neutral” means emitting no more GHG emissions than if the 
strategy were powered by the California grid as represented in the 
most recent eGRID Summary Table for State Output Emission Rates 
as the California CO2e emissions rate. 

   “Independent Marine Terminal” means a terminal that operates 
independently from a port or port authority. An Independent Marine 
Terminal has all the responsibilities of a terminal and a port. 

  “Last line” means when the time when the vessel is untied from the 
berth and the last line from the berth to the vessel is released. 

  “Lease” means a contract where one person conveys property or 
services to another person for a specific duration. 

  “Low Activity Terminal” means a terminal that has not previously 
exceeded the terminal thresholds in section 93130.10(a) of this Control 
Measure. 

  “Marine Gas Oil (MGO)” means any fuel that meets all the 
specifications for DMX or DMA grades as defined in Table I of 
International Standard ISO 8217, as revised on November 1, 2005, 
which is incorporated herein by reference, or DMX, DMA, or DMZ 
grades as defined in Table I of International Standard ISO 8217, as 
revised on June 15, 2010, which is incorporated herein by reference. 

  “Master” means the person who operates an ocean-going vessel or is 
otherwise in charge of the vessel’s operations. 

  "Malfunction" means any sudden and unavoidable failure to operate in 
a normal manner by air pollution control equipment that is not caused 
in any way by poor maintenance, negligent operation, or any other 
reasonably preventable upset condition or equipment breakdown. 
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  “Ocean-Going Vessel” means a commercial, government, or military 
vessel, excluding articulated tug barges, meeting any of these criteria: 

    A vessel greater than or equal to 400 feet in length overall as 
defined in 50 CFR § 679.2, as adopted June 19, 1996; 

    A vessel greater than or equal to 10,000 gross tons under the 
convention measurement (international system) as defined in 46 
CFR § 69.51-.61, as adopted September 12, 1989; or 

   A vessel propelled by a marine compression ignition engine with 
a per-cylinder displacement of greater than or equal to 30 liters. 

   “Own” means having the incidents of ownership, including the legal 
title whether or not that person lends, or pledges an item; having or 
being entitled to the possession of the item as the purchaser under a 
conditional sale contract; or being the mortgagor of an item. 

  “Oxides of Nitrogen (NOx)” means compounds of nitric oxide (NO), 
nitrogen dioxide (NO2), and other oxides of nitrogen, which are typically 
created during combustion processes and are major contributors to 
smog formation and acid deposition. 

  “Particulate Matter (PM)” means any airborne finely divided material, 
except uncombined water, which exists as a liquid or solid at standard 
conditions (e.g., dust, smoke, mist, fumes, or smog). 

  “Particulate Matter 2.5 (PM2.5)” means any particulate matter with a 
diameter of less than 2.5 micrometers. 

  “Passenger Vessel” means a self-propelled vessel constructed or 
adapted primarily to carry people. 

  “Person” has the same meaning as set California Code, Health and 
Safety Code section 39047. 

  “Physical Constraint” at a terminal means an unavoidable barrier to 
provide a service due to the layout of a terminal or waterway where a 
state or federal public agency with jurisdiction over the resources 
effected by this Control Measure has made a safety determination that 
prevents the use of a CARB approved control strategy. 

  “Pilot on Board” means the vessel’s pilot has boarded the vessel to 
assume navigational control to prepare for vessel departure. 

  “Port” see California Port. 

  “Previously Unregulated Vessels” means container, refrigerated cargo, 
or passenger vessels that were part of a fleet before January 1, 2021 
where the fleet did not exceed the annual visit thresholds specified in 
California Code of Regulations, title 17, section 93118.(b)(3)(E) for any 
year between 2014 and 2020 or the vessel is a steamship. 
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  “Privately Owned United States Flag Commercial Vessel” means a 
vessel: 

    registered and operated under the laws of the United States, 

   used in commercial trade of the United States, 

   owned and operated by United States citizens, including a vessel 
under voyage or time charter to the Government, and 

   a Government-owned vessel under bareboat charter to, and 
operated by, United States citizens. 

  “Reactive Organic Gases (ROG)” has the same meaning as set forth in 
subsection (a)(23) of section 2752 of title 13 of the California Code of 
Regulations. 

  “Ready to Work” means that the vessel is tied to the berth, the 
gangway has been lowered with netting down, and the United 
States Coast Guard, United States Customs and Border Protection, 
and other government authorities have cleared the vessel. 

  “Refrigerated Cargo Vessel” (commonly known as “reefer”) means a 
self-propelled vessel constructed or adapted primarily to carry 
refrigerated cargo. Refrigerated cargo vessels include vessels where 
the cargo may be stored in large refrigerated rooms within the vessel or 
vessels that primarily carry refrigerated cargo containers. 

  “Regulated California Waters” means any and all of the following: 

   All California internal waters; 

    All California estuarine waters; 

   All California ports, roadsteads, and terminal facilities (collectively 
“ports”); 

   All waters within 3 nautical miles of the California baseline, 
starting at the California-Oregon border and ending at the 
California-Mexico border at the Pacific Ocean, inclusive; 

    All waters within 12 nautical miles of the California baseline, 
starting at the California-Oregon border and ending at the 
California-Mexico border at the Pacific Ocean, inclusive; 

    All waters within 24 nautical miles of the California baseline, 
starting at the California-Oregon border to 34.43 degrees North, 
121.12 degrees West; inclusive; and 

   All waters within the area, not including any islands, between the 
California baseline and a line starting at 34.43 degrees North, 
121.12 degrees West; thence to 33.50 degrees North, 118.58 
degrees West; thence to 32.65 degrees North, 117.81 degrees 
West; and ending at the California-Mexico border at the Pacific 
Ocean, inclusive. 
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  “Remediation Fund” means an account established by a 
CARB-approved fund administrator under the terms of a Memorandum 
of Understanding with CARB to provide incentive monies to activities 
that achieve emission reductions, not otherwise required by law or 
regulation, in communities impacted by excess emissions from vessels 
at berth. 

  “Responsible Official” means any person(s) with the authority to 
determine the existence of emergency and safety events, and to 
substantiate that a vessel, terminal, port, or control equipment complies 
with requirements of this Control Measure. 

  “Responsible Party” means any person with an obligation under this 
Control Measure. 

  “Roll-On/Roll-Off Vessel” (commonly known as “ro-ro”, “auto”, or 
“vehicle carrier”) means a self-propelled vessel constructed or adapted 
primarily to carry wheeled cargo that can be rolled on and off. Ro-ro 
vessels may carry exclusively automobiles (commonly known as a 
“pure car carrier”) and/or a mixture of bulk equipment on wheels. 

  “Safety and Emergency Events” means an event where a responsible 
official reasonably determines that compliance with this Control 
Measure would endanger the safety of the vessel, crew, cargo, 
passengers, terminal, or terminal staff because of severe weather 
conditions, a utility event, or other extraordinary reasons beyond the 
control of the terminal operator or vessel operator. 

  "Selective Catalytic Reduction (SCR)" means an emission control 
system that reduces NOx emissions through the catalytic reduction of 
NOx in diesel exhaust by injecting nitrogen-containing compounds into 
the exhaust stream, such as ammonia or urea. 

  “Shore Power” refers to electrical power being provided by either the 
local utility or by distributed generation to a vessel at berth. 

  “Tanker Auxiliary Boiler” means a steam generator on a tanker vessel 
used to offload liquid product. 

  “Tanker Vessel” means a self-propelled vessel constructed or adapted 
primarily to carry liquid bulk cargo. Tanker vessels may carry 
petroleum crude, petroleum products, or non-petroleum based 
products, and are classified as either non-edible and dangerous or 
edible and non-dangerous. 

  “Terminal” means a terminal operator’s facility consisting of adjacent 
wharves, piers, docks, other berthing locations and storage, which are 
used primarily for loading and unloading of passengers, cargo or 
material from vessels or for the temporary storage of this cargo or 
material on-site. Operational ports that rent a berth to vessel operators 
rather than lease to terminal operators shall treat that berth as a 
terminal. 
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  “Terminal Incident Event (TIE)” is an exception provided to terminal 
operators to allow for a limited number of incidents where a vessel 
does not reduce emissions as required during a visit. 

  “Terminal Operator” means a person who leases terminal property from 
a port to load and unload passengers, cargo or material from vessels or 
for the temporary storage of this cargo or material on-site. Operational 
ports that use a single berth to service an individual customer are the 
terminal operator and the customer’s berth is a terminal. 

  “This Control Measure” means the Control Measure for Ocean-Going 
Vessels At Berth, California Code of Regulations, title 17, sections 
93130-93130.20. 

  “Utility” shall have the same meaning and be used interchangeably with 
the term “Electric Utility” and means any person engage in or, or 
authorized to engage in, generating, transmitting, or distributing electric 
power by any facilities, including, but not limited to, any such person 
who is subject to the regulation of the Public Utilities Commission. 
Pub. Resource Code, section 25108 as it read on January 7, 1975. 

  “Utility Event” means the period of time during which any of the 
following events occurs; the utility event begins when such an event 
begins and ends when the event is over: 

    The utility serving the port or terminal cannot provide electrical 
power to the port because of a failure of equipment owned and 
maintained by the utility, a transmission emergency, distribution 
emergency, a California Independent System Operator (CAISO) 
or Los Angeles Department of Water and Power (LADWP) Stage 
3 emergency, or the utility needs to reduce power to the port 
and/or terminal because of a sudden and reasonably 
unforeseeable natural disaster, such as, but not limited to, an 
earthquake, flood, or fire; or 

    When the utility providing electrical power notifies the terminal 
operator(s) to reduce the use of grid-based electrical power in 
response to a transmission or distribution emergency, a CAISO 
or LADWP Stage 3 emergency, or to avoid a Stage 3 emergency 
if one is anticipated. The emergency event ends when CAISO or 
LADWP cancels the Stage 3 emergency or the utility notifies the 
terminal operator(s) that reduction in the use of grid-based 
electrical power is no longer necessary.  The port may contact 
the terminal operator(s) on behalf of the utility if such an 
agreement exists between the utility and the port. 

  “United States flag Vessel” when used independently means either a 
United States government vessel or a privately owned United States 
flag commercial vessel. 
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  “Vessel” means watercraft used, or capable of being used, as a means 
of transportation. For the purposes of this Control Measure, “vessel” is 
used interchangeably with the term “ocean-going vessel.” 

  “Vessel Arrival” means the date and time that a vessel is initially tied to 
a berth with first line. 

   “Vessel Commissioning” means the process undertaken by the vessel 
operator and terminal operator to ensure that the shore power 
equipment on the vessel is compatible with the shore power equipment 
on the terminal and that there are no safety issues for both the 
equipment and the personnel handling the connection. 

  “Vessel Departure” means the date and time that the a vessel casts off 
the last line. 

  “Vessel Incident Event (VIE)” is an exception provided to vessel fleets 
to allow for a limited number of incidents where a vessel operator does 
not reduce emissions as required during a vessel visit. 

  “Vessel Operator” means any person who decides where a vessel is to 
call or who is in direct control of the vessel. The party in direct control 
of the vessel may be a third-party hired to carry cargo or passengers 
for the person under a charter agreement to operate the vessel.  Direct 
control does not include the vessel master or any other member of the 
vessel crew, unless the vessel master or crew member is also the 
owner of the vessel or decides where a vessel is to call. 

  “Vessel Owner” means any party with an ownership interest in the 
vessel.  The owner may be an individual or multiple parties. 

  “Vessel Type” means a categorization of ocean-going vessels 
distinguished by the main cargo the vessel carries into the following 
types: bulk/general cargo, container, passenger, refrigerated cargo, ro- 
ro, and tanker vessels. 

  “Visible Emissions” means any particulate or gaseous matter which can 
be detected by the human eye. 

  “Visit” means the time period from when the vessel is “Ready to Work” 
to “Pilot on Board”. 

Note: Authority cited: Sections 38560, 38562, 39600, 39601, 39658, 39659, 39666, 43013, and 
41511, Health and Safety Code. Reference: Sections 38510, 38530, 38562, 38566, 38580, 
39600, 39650, 39658, 39659, 39666, 41510 and 41511, Health and Safety Code. 

 

Section 93130.3   Applicability. 

 

(a) General applicability. 
 

Except as provided in section 93130.4 Exceptions, this Control Measure 
applies to: 
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    any person who owns, operates, charters, or leases any United States 
or foreign-flag ocean-going vessel that visits a California port, terminal, 
or berth; 

    any person who owns, operates, or leases a port, terminal, or berth 
located where ocean-going vessels visit; and 

    any person who owns, operates, or leases CARB approved emission 
control strategy for ocean-going vessel auxiliary engines or tanker 
auxiliary boilers. 

All responsible parties may be held jointly and severally liable. 

(b) Federal requirements. 
 

Nothing in this Control Measure shall be construed to amend, repeal, modify, 
or change any applicable federal regulations, including any United States 
Coast Guard regulations or requirements. Any person subject to this Control 
Measure shall ensure compliance with both federal regulations (including any 
United States Coast Guard regulations) and the requirements of this Control 
Measure, including but not limited to, where applicable, obtaining any 
necessary approvals, exceptions, or orders from the United States Coast 
Guard. To the extent any requirements in this Control Measure conflict with 
any applicable federal regulation, the requirements of the federal regulation 
shall prevail. 

 
Note: Authority cited: Sections 38560, 38562, 39600, 39601, 39658, 39659, 39666, 43013, and 
41511, Health and Safety Code. Reference: Sections 38510, 38530, 38562, 38566, 38580, 

39600, 39650, 39658, 39659, 39666, 41510 and 41511, Health and Safety Code. 
 

Section 93130.4     Exceptions. 
 

The requirements of this Control Measure do not apply to: 
 

(a) Non-stop voyages. 

    Ocean-going vessel voyages that do not stop at a California port, 
terminal, or berth including: 

    Stopping and anchoring required by the United States Coast 
Guard; 

    Stopping necessary due to force majeure or distress as defined 
in the “Responsibility of States for Internationally Wrongful Acts 
(2001)”, which is incorporated herein by reference; or 

   A stop made solely to render assistance to persons, vessel, or 
aircraft in danger or distress. 

    The following voyages are considered a “stop” and do not qualify for 
the exemption: 
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    Innocent passage of an ocean-going vessel that engages in any 
of the prejudicial activities specified in United Nations Convention 
on the Law of the Seas 1982, Article 19, subpart 2 as it read on 
November 16, 1994; or 

    The passage of vessel(s) that are otherwise scheduled or 
intended to call at a port or terminal facility for any reasons other 
than the three enumerated reasons listed in subsection (a)(1). 

(b) Government and military vessels. 
 

The requirements of this Control Measure do not apply to government or 
military vessels.  However, government or military vessels are encouraged to 
act in a manner consistent, as far as is reasonable and practicable, with this 
section. 

 
Note: Authority cited: Sections 38560, 38562, 39600, 39601, 39658, 39659, 39666, 43013, and 
41511, Health and Safety Code. Reference: Sections 38510, 38530, 38562, 38566, 38580, 
39600, 39650, 39658, 39659, 39666, 41510 and 41511, Health and Safety Code. 

 

Section 93130.5   CARB Approved Emission Control Strategy. 

(a) Executive Order requirement. 
 

No person may operate an emissions control strategy, other than shore 
power, at a port or terminal for compliance with this Control Measure unless it 
receives approval by CARB through an Executive Order. The Executive 
Order shall provide compliance instructions for each emission control strategy 
and include requirements that each responsible party must follow in order to 
use that strategy. 

 

(b) Requirement to reduce emissions. 
 

The emission control strategy must reduce emissions for vessel visits, unless: 
 

(1) The visit is subject to an exception in sections 93130.4, 93130.8, or 
93130.10 of this Control Measure; or 

(2) The person uses a TIE or a VIE for the visit as provided in section 93130.11 
of this Control Measure; or 

(3) The person pays the remediation fund payments for the visit or portion of a 
visit as provided in section 93130.15 of this Control Measure; or. 

(3)(4) The person has implemented emission reductions as provided in 
sections 93130.5(d)(7). 

 

(c) Shore power. 
 

Shore power is a CARB approved emission control strategy. If distributed 
generation is used to supply shore power, the electricity generated must meet 
the following emissions standards: 
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(1) NOx emissions no greater than 0.03 gram per kilowatt-hour (g/kW-hr);  
(2) PM emissions equivalent to the combustion of natural gas with a fuel sulfur 

content of no more than 1 grain per 100 standard cubic foot 
(3) Distributed generation GHG emissions must be grid-neutral; and 
(4) Ammonia emissions no greater than five parts per million on a dry volume 

basis (ppmdv), if selective catalytic reduction (SCR) is used. 
 
 

(d) Requirements for CARB approval of an emission control strategy. 
 

(1) Emission Reductions 
 

Except as provided in Section 95130.5(d)(7), Tto receive CARB approval, a 
person must demonstrate that the emission controls strategy achieves 
emission rates less than 2.8 g/kW-hr for NOx, 0.03 g/kW-hr for PM2.5, and 
0.1 g/kW-hr for ROG for auxiliary engines.  Additionally, for strategies 
approved after 2020, GHG emissions from the strategy must be grid-
neutral for the year that the technology is granted an Executive Order. 
Default emission rates of auxiliary engines on ocean-going vessels are 
13.8 g/kW-hr for NOx, 0.17 g/kW-hr for PM2.5, and 0.52 g/kW-hr for ROG. 
 

(2) Tanker Vessels. 
 
Except as provided in 95130.5(d)(7), Ffor tanker vessels with steam driven 
pumps, unless the tanker is using shore power to reduce emissions from 
auxiliary engines, a person must demonstrate that the CARB approved 
emission control strategy achieves emission rates less than 0.4 g/kW-hr 
for NOx, 0.03 g/kW-hr for PM2.5, and 0.02 g/kW-hr for ROG for tanker 
auxiliary boilers. Default emission rates of tanker auxiliary boilers on 
ocean-going vessels are 2.0 g/kW-hr for NOx, 0.17 g/kW-hr for PM2.5, 
and 0.11 g/kW-hr for ROG 
 

(3) Already approved strategies 
 
Where CARB has already issued an Executive Order for strategies under 
California Code of Regulations, title 17, section 93118 (e)(4), these are 
approved as a CARB approved emission control strategy. These 
strategies can operate under their Executive Order until 2025 before a 
person needs to apply for an extension in section 93130.5 (i)(1) of this 
Control Measure and demonstrate the strategies ability to meet all the 
requirements of this section including being grid neutral. 
 

(4) SCR Strategy 
 
Emission control strategy utilizing SCR shall have ammonia slip no greater 
than 5 ppmdv, and shall continuously test ammonia slip and NOx 
 

(5) Warranty 
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The applicant must provide a warranty that meets the following: 
 
(A) The manufacturer of each emission control strategy shall warrant for 10 

years when a unit is purchased that the strategy is: 
i. Designed, built, and equipped to conform, at the time of sale, with 

this Control Measure; and 
ii. Free from defects in materials and workmanship which cause 

the failure of a warranted part to no longer be identical in all 
material respects to that part as described in the manufacturer's 
application for certification. 

(B) The applicant of the emission control strategy system shall provide the 
end user with maintenance practices set forth by the manufacturer. 

 
(6) When a person sells or leases a unit, the person must conduct in-use 

compliance testing of the strategy to demonstrate that the expected 
percentage of emissions reductions being achieved. The person must 
report the results to the Executive Officer within 30 days. If testing shows 
the unit does not meet the emission requirements set forth in section 
93130.5 (d)(1) the unit cannot be used to satisfy the emission 
requirements of this regulation. 
 

(7) Alternative Emission Reduction Strategy 
 

(a) As an alternative to meeting the requirements in subsections (d)(1) 
and (d)(2) above, upon approval of the Executive Officer, a person 
subject to the requirements of this section may apply for and 
implement an Alternative Emission Reduction Strategy.  At a 
minimum, the Alternative Emission Reduction Strategy must contain 
provisions meeting the following requirements: 
 

i. By no later than the compliance dates in section 95130.7(b) 
and 95130.7(c), the applicant shall fully implement measures 
to reduce NOx, ROG and PM2.5 emissions from vessels 
operating in Regulated California Waters and/or from 
onshore sources with emissions originating within 5 miles of 
the port or terminal. 
 

ii. The NOx, ROG and PM2.5 emission reductions achieved 
under the Alternative Emission Reduction Strategy shall be 
calculated as the difference between baseline year mass 
emissions of NOx, ROG and PM2.5 from the applicant’s 
sources covered in the Strategy, and emissions that would 
have occurred from those same sources in that baseline year 
emissions if the Alternative Emission Reduction Strategy had 
been in place that year. The baseline year shall be based on 
best available emissions data from 2016 or a representative 
alternative year, subject to approval by the Executive Officer. 
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iii. The NOx, ROG and PM2.5 emission reductions to be 
achieved under the Alternative Emission Reduction Strategy 
must achieve either (1) no less than an 80% reduction 
versus baseline year emissions, or (2) reductions no less 
than the difference between the applicant’s at-berth vessel 
emissions in the baseline year and at-berth vessel emissions 
that would have been realized that same baseline year if the 
applicant had met the NOx, ROG and PM2.5 emission rates 
in subsections (d)(1) and (d)(2). 
 

i.iv. All emissions reductions to be achieved by the Alternative 
Emission Reduction Strategy must be real, permanent, 
quantifiable, enforceable and surplus to any NOx, ROG and 
PM2.5 reductions already required by existing U.S. law or 
regulation in effect as of December 31, 2016. 

(e) Application process. 

    Before submitting an application requesting approval from CARB for an 
emission control strategy, an applicant shall submit a test plan to the 
Executive Officer for conducting the emissions reduction testing, 
durability testing, and a timeline for testing. 

    The applicant shall submit an application that includes all source test 
data only after the applicant receives CARB approval for the test plan. 

    If the Executive Officer approves of the application, the applicant’s 
strategy will be considered a “CARB approved emission control 
strategy” and shall become a compliance option for the type(s) of 
vessel visits for which the emission control strategy is approved, when 
used in a manner that is consistent in accordance with all the 
conditions of the approval. 

(f) Test plan requirements. 

    A test plan shall include: 

    The contact persons, phone numbers, names, and addresses of 
person submitting the test plan. 

    Description of the emission control strategy’s principles of 
operation. A schematic depiction of the components and 
operation must be included. It is the responsibility of the 
applicant to demonstrate that the qualifying strategy relies on 
sound principles of science and engineering to achieve emission 
reductions. 

   Description of testing to be conducted to demonstrate emission 
reductions and durability. 
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   Timeline for all emissions reduction testing and durability testing, 
including an estimate for the testing’s duration and the number of 
vessel visits needed to complete proposed testing. 

    Durability. 

The applicant of an emission control strategy shall demonstrate, to the 
satisfaction of the Executive Officer, the durability of the applicant’s 
emission control strategy through an actual field demonstration. If the 
applicant has demonstrated the durability of the equipment (identical in 
design and components) in a prior verification or has demonstrated 
durability through field experience, the applicant may request that the 
Executive Officer accept the previous demonstration in fulfillment of this 
requirement. In evaluating such a request, the Executive Officer may 
consider all relevant information including, but not limited to, the similarity 
of baseline emissions and application duty cycles, the relationship 
between the emission control group used in previous testing and the 
current emission control group, the number of engines tested, evidence of 
successful operation and user acceptance, and published reports. 

    Test plan disapproval. 

If, after reviewing the test plan, the Executive Officer determines that the 
applicant has not made a satisfactory demonstration that its strategy relies 
on sound principles of science and engineering to achieve emission 
reductions at the rates required for certification or if the test plan is 
incomplete, the Executive Officer shall notify the applicant of the 
disapproval in writing within 30 calendar days of receiving the test plan. 
The applicant may choose to withdraw from the application process or 
submit additional materials and clarifications. 

    Test plan approval. 

Within 45 calendar days after determining the test plan is satisfactory, the 
Executive Officer shall issue a test plan approval letter to the applicant. 

(g) Source testing. 
 

A person shall use source testing to demonstrate that a proposed emission 
control strategy achieves the performance standards in section 93130.5 (d) of 
this Control Measure. Testing must be done by certified third party source 
testers specified in the test plan. Alternative test methods or emission 
verifications may be used when specified in the test plan upon written 
approval from the Executive Officer. The following requirements shall apply 
to source testing conducted under this Control Measure, unless the Executive 
Officer has provided written approval of alternative applicable test methods or 
emission verifications specified in the test plan: 

 

    NOx, N2O, CO2, CO, CH4, and Diesel PM or PM10, shall be 
measured using ISO 8178 Test Procedures: ISO 8178-1: 
August 15,1996(E) (“ISO 8178 Part 1”); ISO 8178-2: August 15, 
1996(E) (“ISO 8178 Part 2”); and ISO 8178-4: August 15, 1996(E) 
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(“ISO 8178 Part 4” August 15, 1996), respectively, all of which are 
incorporated herein by reference; 

    PM2.5 is calculated using the factor of weight fraction of PM2.5/TPM 
based on CARBs speciation data for PM size fractions (“PMPROF REF 
(Excel) - Reference number for PM profiles,” July 8, 2019, incorporated 
herein by reference). For MGO, the factor is 0.92; 

    ROG shall be calculated as a fraction of the TOG, set forth in CARB’s 
Off-Road Diesel HC to Rog/Tog Ratio (“FRAC (Excel) - Fraction data 
for source categories,” February 21, 2019, incorporated herein by 
reference). For MGO, the factor is 0.856 for internal combustion 
engines and 0.946 for boilers. TOG shall be measured using Method 
25A (40 CFR Pt. 60, App. A-7, Method 25A, December 23, 1971), 
which is incorporated herein by reference; 

    CO2E for a control system shall be calculated as follows lbs CO2E = 
(lbs CO2 + 25 * lbs CH4 + 298 * lbs N2O).  CO2, CH4 and N2O shall 
be measured before and after the control strategy, and include any 
uncontrolled auxiliary sources for the control strategy using the test 
methods specified in section 93130.5(g)(1) and 93130.5(g)(3) in this 
Control Measure. Strategies that use a fuel with a CARB Low Carbon 
Fuel Standard certified pathway may apply a reduction to CO2E by the 
factor of the carbon intensity of the fuel to the carbon intensity of the 
standard fuel; 

    Grid-neutral shall be determined by calculating the ratio of the CO2E to 
the measured MWh of the control system which value must be lower 
than the state output emission rate; 

    Ammonia slip shall be measured using the Bay Area Air Quality 
Management District Source Test Procedure ST-1B, Ammonia 
Integrated Sampling, dated January 20, 1982, which is incorporated 
herein by reference, or other equivalent CARB or district approved test 
method(s); 

    The sulfur content of fuels shall be determined pursuant to International 
Standard ISO 8754 (as adopted on July 15, 2003), which is 
incorporated herein by reference; 

    Exhaust Flow Rate shall be measured using CARB Method 100, 
Procedures for Continuous Gaseous Emission Stack Sampling (as 
amended July 28, 1997), which is incorporated herein by reference; 
and 

    Engine Work shall be determined by measuring the total power output 
in MWh of the control strategy’s generators electrical output during the 
test periods. 

(h) Application Submittals to CARB. 
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    All applications, correspondence, and reports relating to source testing 
shall be submitted to CARB addressed to: 

CHIEF, TRANSPORTATION AND TOXICS DIVISION 

CALIFORNIA AIR RESOURCES BOARD 

1001 I STREET 

SACRAMENTO, CA 95814 

    Verbal submissions do not constitute acceptable application formats. 

    Supporting data in electronic format may be accepted as part of the 
application at the discretion of the Executive Officer. 

    Applications shall follow the format and include the contents described 
in CARB’s Recommended Emissions Testing Guidelines for Ocean- 
Going Vessels (dated June 20, 2012), which is incorporated herein by 
reference. 

    CARB may allow electronic or e-mail submittal with instructions on the 
CARB website. 

    The Executive Officer shall determine whether the application is 
complete. If incomplete, the Executive Officer will notify the applicant 
within 30 calendar days requesting additional information required to 
complete the application. 

(i) CARB approval of the control strategy. 
 

Within 90 calendar days after an application has been deemed complete, the 
Executive Officer shall act to approve or disapprove the application. The 
Executive Officer shall notify the applicant of the decision in writing and 
identify any terms and conditions that are necessary for any party to use the 
CARB approved emission control strategy. The approval of an emission 
control strategy is valid for 5 years, unless it is revoked by CARB as set forth 
in section 93130.5 (i)(3). 

 

     Extensions of CARB approved emission control strategy. 

If the applicant wishes to extend an approval of a CARB approved 
emission control strategy, it must apply to do so within 6 months of the 
end date of the approval to ensure the Executive Order does not lapse. 
The applicant may apply for an extension by submitting an extension 
application to the Executive Officer asserting that the strategy has not 
changed and is still effective, following to the requirements specified in 
subsection (h) above. 

    Modifications to a CARB approved emission control strategy. 

    Proposed modifications to the design or operation of a CARB 
approved emission control strategy that have any potential to 
affect the emissions control effectiveness or operational 
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performance must be reviewed and approved by the 
Executive Officer before they are implemented. 

    Failure to obtain Executive Officer approval before modifying the 
design or operation of a CARB approved emission control 
strategy is a violation, and may also be grounds for revocation of 
CARB’s approval, as set forth in subsection 93130.5 (i)(3). 

    The applicant shall describe in detail the design modification 
along with an explanation of how the modification will change the 
operation and performance of the strategy. The applicant shall 
submit additional test data, durability data, engineering 
justification and analysis, or any other information deemed 
necessary by the Executive Officer to address the differences 
between the modified and original designs, and to ensure that the 
strategy’s reductions are maintained. 

   A modification includes, but is not limited to: 

i. Any change of materials used in, or specifications of, the 
control strategy; 

ii. Any change to the components, component design, 
composition, materials, or reagent usage; 

iii. Any change to the sensors, part sizes, or sizing 
methodology; 

iv. Any change to the monitoring and notification system 
control; logic, algorithms, operating parameters; or 

v. Any proposed change to a portion of the approval. 

    The Executive Officer will reissue the approval with updates to 
reflect the modifications if he or she determines that the 
modifications have no material effect on the control strategy, or if 
the modifications are found to affect the control strategy but the 
strategy’s emission reductions still meet the requirements in 
section 93130.5(d) of this Control Measure. 

    Revoking a CARB approved emission control strategy. 

If an applicant modifies the design or operation of a CARB approved 
emission control strategy without review and approval pursuant to 
subsection (2) above, the Executive Officer may revoke its approval of the 
emission control strategy. To resume compliance using the strategy, the 
applicant must re-submit an application and receive a new approval. 

(j) Review of CARB approved emission control strategy. 

    At a minimum, emission control technologies shall be tested annually to 
demonstrate that the expected percentage of emissions reductions 
being achieved. 
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    The applicant shall provide the results of such testing to the 
Executive Officer by December 31, annually. 

    The Executive Officer may modify the testing frequency as he or she 
deems appropriate. 

    The Executive Officer may request that the owner or operator of a 
CARB approved emission control strategy conduct periodic emission 
source testing or other types of monitoring to verify the proper 
operation of alternative control technologies or distributed generation 
equipment, or to verify the emission rate of an auxiliary engine. 

(k) Records Retention 

    Records made pursuant to Section 93130.5 shall be kept for a 
minimum of five years. This information shall be supplied to the 
Executive Officer within 30 days of a request from CARB staff. 

Note: Authority cited: Sections 38560, 38562, 39600, 39601, 39658, 39659, 39666, 43013, and 
41511, Health and Safety Code. Reference: Sections 38510, 38530, 38562, 38566, 38580, 
39600, 39650, 39658, 39659, 39666, 41510 and 41511, Health and Safety Code. 

 

Section 93130.6      Opacity Requirement. 

(a) No person shall discharge or cause the discharge from any ocean-going 
vessel at berth and at anchor, into the atmosphere, any visible emissions of 
any air pollutant, for a period of periods aggregating three minutes in any 1 
hour from any operation on the vessel that is: 

    As dark as the Ringelmann 2, as published by the United States 
Bureau of Mines (May 1967), which is incorporated by reference; or 

    Of such opacity as to obscure an observer’s view to a degree equal to 
or greater than the Ringelmann 2. 

(b) The California time aggregate method and the United States Environmental 
Protection Agency Opacity Test Method 9 (40 CFR Pt. 60, App. A-4, 
December 23, 2017), which is incorporated herein by reference will be used 
to analyze the readings to determine compliance. 

 
Note: Authority cited: Sections 38560, 38562, 39600, 39601, 39658, 39659, 39666, 43013, and 
41511, Health and Safety Code. Reference: Sections 38510, 38530, 38562, 38566, 38580, 
39600, 39650, 39658, 39659, 39666, 41510, 41511, and 41701, Health and Safety Code. 

 

      Vessel Operator Requirements. 
 

Vessel operators that visit a berth or terminal in California shall meet the 
following requirements, except as provided in section 95130.5(d)(7).  Any failure 
to perform any specific items in this section shall constitute a separate violation 
for each day that the failure occurs. 

 

(a) Shore power requirements for at berth emission reductions. 
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Vessel operators with commissioned shore power vessels shall plug in to 
shore power on each and every visit to a compatible shore power berth.  

 

(b) Requirements for vessel auxiliary engines. 
 

Vessel operators shall reduce auxiliary engine emissions to the performance 
standards set forth in section 93130.5(d)(1) of this Control Measure through 
use of a CARB approved emission control strategy while at berth by the date 
specified for each vessel type in this section unless the visit qualifies for an 
exception identified in sections 93130.4, 93130.8, or 93130.10 of this Control 
Measure. A summary of responsibilities is provided in section 93130.17 of 
this Control Measure. 

 

Table 1: Compliance Start Dates by Vessel Type 

January 1, 2021 Container and refrigerated cargo vessels 

January 1, 2021 Passenger vessels 

January 1, 2025 Roll-on roll-off vessels 

January 1, 2027 
Tanker vessels that visit the ports of Los Angeles or Long 
Beach 

January 1, 2029 All remaining tanker vessels 

 

(c) Requirements for tanker auxiliary boilers on tanker vessels with steam 
driven product pumps. 

 

Vessel operators shall reduce boiler emissions to the performance standards 
set forth in section 93130.5(d)(2) of this Control Measure through use of a 
CARB approved emission control strategy while at berth by the date specified 
for each vessel type in this section unless the visit qualifies for an exceptions 
identified in sections 93130.4, 93130.8, or 93130.10 of this Control Measure. 
A summary of responsibilities is provided in section 93130.17 of this Control 
Measure. 

 

Table 2: Compliance Start Dates for Tanker Vessels with Steam Driven 
Product Pumps 

January 1, 2027 
Tanker vessels with steam driven product pumps that visit 
the ports of Los Angeles or Long Beach 

January 1, 2029 
All remaining tanker vessels with steam driven product 
pumps 

 

(d) Visits by vessels with on-board control strategies. 
 

If the CARB approved emission control strategy is operated solely on the 
vessel, vessel operators shall confirm in writing with terminal operator that the 
equipment is operational and will be used, prior to the vessel’s arrival at a 
California berth. 
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(e) Vessel compliance checklists. 
 

Vessel operators shall complete all items in the checklist to ensure 
compliance under the Control Measure: 

 

    At least 7 calendar days before arrival, the vessel operator shall 
communicate in writing with the terminal operator and operator of the 
CARB approved emission control strategy to coordinate the use of a 
CARB approved emission control strategy and do all of the following if 
the vessel operator is using a CARB approved emission control 
strategy: 

    Request use of a CARB approved emission control strategy; and 

   Supply the terminal operator and the operator of the CARB 
approved emission control strategy with information about the 
compatibility of the vessel with the intended CARB approved 
emission control strategy. 

    Ensure the vessel is commissioned as required by the terminal 
operator. 

    Use shore power or another CARB approved emission control strategy 
during the vessel visit. 

    Begin using shore power or another CARB approved emission 
control strategy within 1 hour after “Ready to Work”. 

    Cease using shore power or another CARB approved emission 
control strategy no sooner than 1 hour before “Pilot on Board.” 

    Report the following visit information to CARB electronically within 7 
calendar days of departure, using local time for all dates and times: 

    Vessel name; 

    Vessel IMO number;  

   Vessel type; 

   Vessel operator contact information, including fleet, name, 
address, email address, and telephone number; 

    Port, terminal, and berth visited; 

    Vessel arrival time and vessel departure time; 

   Vessel shift to another berth (must be reported as a separate 
visit), where applicable; 

   Type of CARB approved emission control strategy used, where 
applicable; 

Date and time when vessel declared as “Ready to Work”; 
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     date and time when a CARB approved emission control strategy 
is begins reducing emissions and date and time when a CARB 
approved emission control strategy stops reducing emissions, 
where applicable; 

   Type of fuel used in auxiliary engine(s) and auxiliary boiler(s); 

    Sulfur content of fuel used in auxiliary engine(s) and auxiliary 
boiler(s), where applicable; 

   Amount of fuel used in auxiliary engine(s) and boiler(s), during 
vessel visit, where applicable; 

   Date and time pilot on-board in preparation for departure;   

  Information specified in the approved compliance strategy’s 
Executive Order compliance instructions; 

    Information if a vessel uses an exception, including the type of 
exception, a detailed description, including dates and times, and 
any relevant correspondence (e.g.  emails) documenting the visit 
exception; 

   Information if a vessel uses the remediation fund, including 
detailed description of the allowed circumstance outlined in 
section 93130.15 of this Control Measure, the number of 
days/hours the event took place, and the tier rating of the 
auxiliary engine; and 

   Information if a TIE or VIE is used for the visit including the 
person who authorized the use of the TIE or VIE. 

(f) Send accurate and complete reporting to CARB. 

    Vessel compliance information submitted to CARB shall: 

   Be written in the English language; 

    Attest that the information submitted is true, accurate and 
complete, signed by the Responsible Official under penalty of 
perjury; and 

   Be submitted to CARB in writing to: 

CHIEF, TRANSPORTATION AND TOXICS DIVISION 

CALIFORNIA AIR RESOURCES BOARD 

1001 I STREET 

SACRAMENTO, CA 95814 

    CARB may also allow online submittal to a CARB reporting system or 
e-mail with instructions on the CARB website. 

(g) Records Retention 
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    Records made pursuant to Section 93130.7 shall be kept for a 
minimum of five years. This information shall be supplied to the 
Executive Officer within 30 days of a request from CARB staff. 

 
 

Note: Authority cited: Sections 38560, 38562, 39600, 39601, 39658, 39659, 39666, 43013, and 
41511, Health and Safety Code. Reference: Sections 38510, 38530, 38562, 38566, 38580, 
39600, 39650, 39658, 39659, 39666, 41510 and 41511, Health and Safety Code. 

 

Section 93130.8     Vessel Visit Exceptions. 
 

Vessel operators are exempt from the operational requirements in section 
93130.7 of this Control Measure if any of the following occurs. 

 

(a) Vessel safety and emergency events. 
 

The emission reduction requirements of section 93130.7 and section 93130.9 
of this Control Measure do not apply during a portion of the visit that a 
responsible official reasonably determines that compliance with section 
93130.7 would endanger the safety of the vessel, its crew, its cargo or its 
passengers because of severe weather conditions, a utility event or other 
extraordinary reasons beyond the master’s reasonable control. All safety and 
emergency events are subject to review and audit by the Executive Officer. 
This exception applies if approved and only as long as the event occurs and 
only to the extent necessary to secure the safety of the vessel, its crew, its 
cargo, or its passengers and provided that the master: 

 

    Take all reasonable precautions after the conditions necessitating the 
exception have ended to avoid or minimize repeated claims of 
exception under this subsection; and 

    Include with the reporting requirement of section 93130.7(e)(4) of this 
Control Measure all documentation necessary to establish the 
conditions necessitating the safety exception and the date(s), local 
time, and location. All required documentation must be in the English 
language. 

(b) Bulk and general cargo vessels. 
 

Bulk and general cargo vessels are not subject to the vessel auxiliary engine 
requirements in sections 93130.7(b) of this Control Measure, and are only 
required to report their vessel visit activity under section 93130.7(e)(4) of this 
Control Measure starting January 1, 2021. 

 

(c) Vessel commissioning. 
 

The first vessel commissioning visit made by a vessel to a terminal may be an 
exception as long as the vessel was able to successfully connect to shore 
power during that visit.  Documentation of a successful vessel commissioning 
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must be submitted with the vessel visit reporting requirements of section 
93130.7(e)(4) of this Control Measure. Additional vessel commissioning visits 
may qualify for exception if approved by CARB in writing where the vessel 
operator demonstrates: 

 

    The commissioning process could not be accomplished in a single visit; 
or 

    The terminal requires that the vessel be recommissioned. 

(d) Research. 
 

Vessel visits that participate in testing of an alternative technology may be an 
exception provided that the vessel operator: 

 

    Receives a CARB approved test plan for the alternative technology prior 
to arrival; 

    Participates in testing in accordance with the approved test plan; 

   Keeps a copy of the approved test plan on the vessel at all times; 

    Provides a copy of the approved test plan to CARB staff upon request; 
and 

    Reports all information including the use of the research exception 
pursuant to section 93130.7(e)(4) of this Control Measure. 

(e) Previously unregulated vessels. 

    Until January 1, 2023, previously unregulated vessels are not subject to 
the vessel auxiliary engine requirements in sections 93130.7(b) of this 
Control Measure. 

    Vessel operators are required to report their vessel visit activity under 
section 93130.7(e)(4) of this Control Measure. 

(f) Vessels visiting a low activity terminal. 

    The specific requirements for vessel categories in section 93130.7 and 
section 93130.9 of this Control Measure do not apply to vessel visits to 
low activity terminals as specified in section 93130.10(a) of this Control 
Measure. 

    Vessel operators are required to report their vessel visit activity under 
section 93130.7(e)(4) of this Control Measure starting on January 1, 
2021. 

(g) Vessel incident event (VIE) and terminal incident event (TIE). 

    The requirements of section 93130.7 and 93130.9 of this Control 
Measure do not apply during a visit if the fleet operator uses a VIE or 
terminal operator uses a TIE as specified in section 93130.11 of this 
Control Measure. 
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    Vessel operators are required to report their vessel visit activity under 
section 93130.7(e)(4) of this Control Measure. 

(h) Remediation. 

    The requirements of this Control Measure do not apply during a visit 
that qualifies and uses the remediation fund option in section 93130.15 
of this Control Measure. 

    Vessel operators are required to report their vessel visit activity under 
section 93130.7(e)(4) of this Control Measure. 

 
Note: Authority cited: Sections 38560, 38562, 39600, 39601, 39658, 39659, 39666, 43013, and 
41511, Health and Safety Code. Reference: Sections 38510, 38530, 38562, 38566, 38580, 
39600, 39650, 39658, 39659, 39666, 41510 and 41511, Health and Safety Code. 

 

Section 93130.9      Terminal Operator Requirements. 
 

Terminal operators that receive ocean-going vessels in California shall meet the 
following requirements, except as provided in section 95130.5(d)(7).  Any failure 
to perform any specific items in this section shall constitute a separate violation 
for each day that the failure occurs. 

 

(a) Shore power requirements for at berth emission reductions. 

    Operators of terminals with berths equipped to receive compatible 
shore power vessels must connect these vessels to shore power when 
visited by a commissioned shore power vessel. 

    The terminal operator is responsible for commissioning vessels 
equipped with compatible shore power. 

    If the commissioned shore power vessel is berthed in a way that 
prevents it from connecting to shore power, the terminal may use a TIE 
or must provide an alternative CARB approved emission control 
strategy compatible with the vessel. 

(b) Visits to terminals without shore power. 
 

Terminals without shore power are responsible for arranging a CARB 
approved emission control strategy for each visit by vessels with 
requirements for auxiliary engines or tanker auxiliary boilers in section 
93130.7 (b) or 93130.7 (c) of this Control Measure.  If neither the vessel nor 
the terminal has shore power, then it is the shared responsibility of both 
parties to arrange a CARB approved emission control strategy for this visit. 

 

(c) Visits by vessels with on-board control strategies. 
 

If the CARB approved emission control strategy is operated solely on the 
vessel, terminal operators are required to confirm with vessel operators that 
the equipment is operational and will be used, prior to the vessel’s arrival at a 
California berth. 



29  4848-2596-4982.v3 

(d) Terminal operator compliance checklist. 
 

Terminal operators shall complete the following items in this checklist to 
ensure compliance under the Control Measure: 

 

    At least 7 calendar days before arrival, the terminal operator shall 
communicate with the vessel operator and operator of the CARB 
approved emission control strategy in writing to coordinate the use of a 
CARB approved emission control strategy. If the vessel operator is 
using a CARB approved emission control strategy, the terminal 
operator shall supply the vessel operator with information about the 
terminal’s compatibility with the intended CARB approved emission 
control strategy. 

    For shore power: 

    Ensure shore power vessels are commissioned for shore power 
at the terminal they are visiting or notify vessel operator if 
commissioning is required. 

    Position vessel appropriately to enable use of shore power or the 
CARB approved emission control strategy. 

   Record power meter reading before starting shore power; 

  Plug in vessel within 1 hour of vessel “Ready to Work”; 

    Disconnect shore power no more than 1 hour before “Pilot on 
Board”; and 

    Record power meter reading after disconnecting from shore 
power. 

    Report the following vessel visit information within 7 calendar days of 
the vessel’s departure, using local time for all dates and times: 

    Vessel name; 

    Vessel IMO number; 

   Port, terminal and berth visited; 

   Terminal operator contact information, including name, address, 
email address, and telephone number; 

    Arrival date and time; 

    Departure date and time; 

   CARB approved emission control strategy used; 

   If CARB approved emission control strategy was provided by the 
terminal, or terminal and vessel shared arrangement 
responsibility, start and end date and time of emission control; 
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      For shore power visits, the terminal must report the power meter 
readings at the time of shore power connection and after 
disconnection; 

     Information specified in the approved compliance strategy’s 
compliance instructions; 

    Information relating to any exception claimed by the terminal 
during the visit, including a detailed description of the exception 
and documentation detailing the exception, and any relevant 
correspondence (e.g. emails) documenting the visit exception; 

    Information if a terminal uses the remediation fund, including 
detailed description of the allowed circumstance outlined in 
section 93130.15 of this Control Measure, the number of 
days/hours the event took place, and the tier rating of the 
vessel’s engine; and 

   Information if a TIE or VIE is used for the visit including the 
person who authorized and if a TIE or VIE was used. 

(e) Send accurate and complete reporting to CARB. 

    Terminal compliance information submitted to CARB shall: 

   Be written in the English language; 

    Attest that the information is true, accurate and complete, signed 
by the Responsible Official under penalty of perjury, and 

   Be submitted to CARB in writing to: 

CHIEF, TRANSPORTATION AND TOXICS DIVISION 

CALIFORNIA AIR RESOURCES BOARD 

1001 I STREET 

SACRAMENTO, CA 95814 

    CARB may also allow online submittal to a CARB reporting system or 
e-mail with instructions on the CARB website. 

(f) Construction or repair. 

The terminal operator is responsible for providing an alternative CARB 
approved emission control strategy for vessels to reduce emissions if the 
CARB approved emission control strategy for the berth is unavailable due 
to construction or repair. Terminals also have the option of using a TIE or 
remediation fund for construction or repair. 

(g) Records Retention 

    Records made pursuant to Section 93130.9 shall be kept for a 
minimum of five years. This information shall be supplied to the 
Executive Officer within 30 days of a request from CARB staff. 



31  4848-2596-4982.v3 

Note: Authority cited: Sections 38560, 38562, 39600, 39601, 39658, 39659, 39666, 43013, and 
41511, Health and Safety Code. Reference: Sections 38510, 38530, 38562, 38566, 38580, 
39600, 39650, 39658, 39659, 39666, 41510 and 41511, Health and Safety Code. 

 
 

   Terminal Exceptions. 
 

The terminal-related requirements of this Control Measure in section 93130.9 are 
subject to certain exceptions, set forth in this section. 

 

(a) Vessel visits to a low activity terminal. 

    The at berth emission reduction requirements of section 93130.7 and 
section 93130.9 of this Control Measure do not apply during a visit if 
the vessel visits a low activity terminal. 

    For each vessel type listed in section 93130.7(b), a terminal that 
receives fewer than 20 visits in both 2019 and 2020 is initially 
considered a low activity terminal for that vessel type. 

    A low activity terminal that receives 20 or more visits per year for two 
consecutive calendar years from a vessel type no longer qualifies for 
the low activity terminal exception for that vessel type and is required to 
reduce emissions starting January 1 of the following year. 

    Terminal operators shall report vessel visit information under section 
93130.9 (d)(3) of this Control Measure. 

(b) Bulk and general cargo vessels. 
 

Terminals that receive bulk and general cargo vessels are not required to 
arrange for CARB approved emission control strategies for their visits. 
Terminals are only required to report the vessel visit information for bulk and 
general cargo vessels under section 93130.9 (d)(3) of this Control Measure 
starting January 1, 2021. 

 

(c) Terminal safety and emergency events. 
 

The at berth emission reduction requirements of section 93130.7 and section 
93130.9 of this Control Measure do not apply during a visit if a responsible 
official reasonably determines that compliance with this section would 
endanger the safety of the terminal, or its staff because of severe weather 
conditions, a utility event, or other extraordinary reasons beyond the 
terminal’s reasonable control. All safety and emergency events are subject to 
review and audit by the Executive Officer. This exception applies if approved 
and only as long as the event occurs provided that the terminal operator: 

 

    Take all reasonable precautions after the conditions necessitating the 
exception have ended to avoid or minimize repeated claims of 
exception under this subsection; and 
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    Include with the reporting requirements of section 93130.9(d)(3) of this 
Control Measure all documentation necessary to establish the 
conditions necessitating the terminal safety exception and the date(s), 
local time, and location. All required documentation must be in English. 

(d) Research. 
 

Vessel visits that participate in testing of an alternative technology may be 
excluded from the at berth emission reduction requirements in section 
93130.7 and section 93130.9 of this Control Measure. Research visits are 
subject to reporting requirements 93130.9(d)(3) of this Control Measure. To 
qualify for a research exception, the following conditions must apply: 

 

    A research visit to a terminal must have a CARB approved research 
exception prior to arrival; 

    A terminal must confirm and record a visit’s research exception status 
with CARB prior to arrival; and 

    Any testing must be conducted in accordance with the approved test 
plan. 

(e) Terminal incident event (TIE) and vessel incident event (VIE). 
 

The at berth emission reduction requirements of section 93130.7 and section 
93130.9 of this Control Measure do not apply during a visit if the vessel fleet 
uses a VIE or the terminal operator uses a TIE specified in section 93130.11 
of this Control Measure. Terminal operators shall report vessel visit 
information under section 93130.9 (d)(3) of this Control Measure. 

 

(f) Remediation. 
 

The at berth emission reduction requirements of section 93130.7 and section 
93130.9 of this Control Measure do not apply during the portion of a visit that 
qualifies and uses the remediation fund option in section 93130.15 of this 
Control Measure. Terminal operators shall report vessel visit information 
under section 93130.9(d)(3) of this Control Measure. 

 
Note: Authority cited: Sections 38560, 38562, 39600, 39601, 39658, 39659, 39666, 43013, and 
41511, Health and Safety Code. Reference: Sections 38510, 38530, 38562, 38566, 38580, 
39600, 39650, 39658, 39659, 39666, 41510 and 41511, Health and Safety Code. 

 
 

 

Section 93130.11.  Vessel Incident Events (VIE) and Terminal Incident 
Events (TIE). 

A VIE or a TIE accommodates a limited number of situations where a vessel 
does not reduce emissions during a visit. 

 

(a) Granting VIEs and TIEs. 
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    The fleet that is designated in a vessel’s visit report will be granted  
VIEs based on a percentage of fleet vessel visits to a California port 
between January 1 and December 31 in the previous year.  The 
terminal operator that is designated in a vessel’s visit report will be 
granted TIEs based on a percentage of vessel visits to the terminal 
between January 1 and December 31 in the previous year.  In 2021, 
VIEs and TIEs will be granted by CARB staff by January 1, 2021. Each 
year after, VIEs and TIEs will be granted by CARB staff on February 1 
of that year. 

    These percentages are listed in the table in section 93130.11(b) of this 
Control Measure. The number of VIEs and TIEs granted is rounded to 
the nearest whole number.  Since visit information is not available 
initially, in 2021, VIEs and TIEs will be determined by the fleet 2019 
recordkeeping requirements in California Code of Regulations, title 17, 
section 93118.3(g)(1)(B) and wharfinger data in section 
93118.3(g)(3)(A) of the previous at berth regulation. 

    The fleet operator will be able to assign each received VIE to a visit 
made by a vessel in the fleet. The terminal operator will be able to 
assign each received TIE to a visit made by a vessel to the terminal. 

(b) Table of VIEs and TIEs rates. 
 

  Table 3: VIEs and TIEs Rates by Vessel Type per Year   
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(c) Expiring VIEs and TIEs. 
 

VIEs and TIEs expire on January 31 of the year after they are granted. VIEs 
can only be used at the port for which they are granted and by the fleet they 
are granted to and TIEs can only be used at the terminal for which they are 
granted. 

 

(d) Retiring VIEs and TIEs. 
 

VIEs and TIEs are limited in number and can be used for infrequent situations 
listed in section 93130.17 of this Control Measure. Fleet operators and 
terminal operators must report the use of a VIE or TIE with the vessel visit 
report in sections 93130.7(e) and 93130.9(d) of this Control Measure. VIEs 
and TIEs cannot be traded with other fleets, terminals, or any other entity. 

 
Note: Authority cited: Sections 38560, 38562, 39600, 39601, 39658, 39659, 39666, 43013, and 
41511, Health and Safety Code. Reference: Sections 38510, 38530, 38562, 38566, 38580, 
39600, 39650, 39658, 39659, 39666, 41510 and 41511, Health and Safety Code. 

 
 

Section 93130.12.  CARB Approved Emission Control Strategy Operator 
Requirements. 

CARB approved emission control strategy operators shall fulfill the following 
responsibilities: 

 

(a) Maintain subcontractor services and agreements. 

    Maintain a list of all subcontracted service providers and the services 
performed by each, maintaining copies of all agreements with service 
providers. 

    Provide copies to CARB upon request of any agreement with service 
providers. 

(b) CARB approved emission control strategy checklist. 
 

CARB approved emission control strategy operators shall complete all of the 
following items in this checklist for each vessel visit to ensure compliance 
under the Control Measure. Any failure to perform any specific items in this 
section shall constitute a separate violation for each day that the failure 
occurs. 

 

    Notification. At least 7 calendar days before a vessel’s arrival, the 
operator of the CARB approved emission control strategy must 
coordinate in writing with the vessel operator and terminal operator for 
the use of the strategy and supply the vessel operator with information 
about the compatibility with the vessel and terminal of the CARB 
approved emission control strategy. 
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    Operational. During the visit, the operator of the CARB approved 
emission control strategy shall: 

    Begin use of control strategy within 1 hour of vessel “Ready to 
Work”; 

    Record inlet and outlet levels of emissions during the visit; and 

   Continue using control strategy until at least 1 hour before “Pilot 
on Board”. 

   Ensure vessels are operating on CARB compliant distillate 
marine fuel. 

    Reporting. The operator of the CARB approved emission control 
strategy shall report the following information regarding the vessel visit 
within 7 calendar days of vessel departure, using local time for all dates 
and times: 

    Vessel name; 

    Vessel IMO number; 

   Vessel type; 

   Port, terminal and berth visited; 

    Vessel operator contact information, including name, address, 
email address, and telephone number; 

    Terminal operator contact information, including name, address, 
email address, and telephone number; 

   Arrival date and time of the vessel; 

   Departure date and time of the vessel; 

      Dates and times when a CARB approved emission control 
strategy starts controlling emissions and finishes controlling 
emissions; and 

     Vessel emissions while control strategy operated for the following 
categories: 

i. NOx emissions in g/kW hr; 

ii. PM2.5 emissions in g/kW hr; and 

iii. ROG emissions in g/kW hr. 

    Malfunction Reporting. 

The operator of the CARB approved emission control strategy shall report 
within 24 hours to CARB by electronic means, the following information 
regarding any malfunction that is expected to create emissions in excess 
of any applicable emissions limitation for a period greater than 1 hour.  If 
electronic notification is not immediately possible, telephone notification or 
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notification at the beginning of the next working day is acceptable. The 
notification must include the following information: 

    Identification of the equipment causing the emissions in excess of 
any applicable emissions limitation; 

    Magnitude, nature, and cause of the excess emissions; 

   To the extent known, time and duration of the excess emissions; 

   Description of the corrective actions taken or expected to be 
taken to remedy the malfunction and to limit the excess 
emissions; 

    Information sufficient to demonstrate, to CARB’s Executive 
Officer’s reasonable satisfaction, that the malfunction was not 
caused in any way by poor maintenance, negligent operation, or 
any other reasonably preventable upset condition or equipment 
breakdown; and 

    Readings from any continuous emission monitor used in the 
emission control strategy and readings from any ambient 
monitors nearby. 

    Corrective Action Report. 

Within 7 calendar days after a malfunction has been corrected, the 
operator of the CARB approved emission control strategy shall submit a 
written report to CARB that includes: 

    A statement that the malfunction has been corrected, the date of 
correction, and proof of compliance with all applicable CARB 
approval requirements; 

    The specific cause of the malfunction; 

   A description of any preventive measures taken and/or to be 
taken; and 

   A statement affirming under penalty of perjury that the 
malfunction was not caused entirely or in part by poor 
maintenance, careless operation, poor design, or any other 
preventable condition or preventable equipment breakdown. 

    Records Retention 

    Records made pursuant to Section 93130.12 shall be kept for a 
minimum of five years. This information shall be supplied to the 
Executive Officer within 30 days of a request from CARB staff. 

    All information submitted to CARB shall: 

   Be written in the English language; 

    Attest that it is true, accurate, and complete, signed by the 
Responsible Official under penalty of perjury; and 
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   Be submitted to CARB in writing to: 

CHIEF, TRANSPORTATION AND TOXICS DIVISION 

CALIFORNIA AIR RESOURCES BOARD 

1001 I STREET 

SACRAMENTO, CA 95814 

   CARB may also allow online submittal to a CARB reporting 
system or e-mail with instructions on the CARB website. 

Note: Authority cited: Sections 38560, 38562, 39600, 39601, 39658, 39659, 39666, 43013, and 
41511, Health and Safety Code. Reference: Sections 38510, 38530, 38562, 38566, 38580, 
39600, 39650, 39658, 39659, 39666, 41510 and 41511, Health and Safety Code. 

 

Section 93130.13.   Port Requirements. 

(a) Port infrastructure. 
 

Ports with terminals not excluded under the thresholds set forth in section 
93130.10(a) Terminal Exceptions of this Control Measure, shall provide 
equipment or necessary infrastructure that is outside of terminal operators’ 
contractual ability to provide and which will enable a terminal to comply with 
this Control Measure including but not limited to necessary underground 
infrastructure, conduit, cabling, ducting, and shore power vaults. 

 

(b) Cessation of obligation. 
 

If a terminal operator and/or vessel operator elects to purchase and use 
CARB approved emissions control equipment that does not need port 
assistance or infrastructure to operate in compliance with this Control 
Measure, then the port has no additional responsibility for that equipment. 

 

(c) Wharfinger data. 
 

All operators of a public or private California port or independent marine 
terminal shall provide wharfinger data to the Executive Office of CARB 
annually by January 31st of the following calendar year, regardless of visit 
activity. At a minimum, the wharfinger information shall include for each visit 
to the port: 

 

    Name of the vessel; 

   Vessel type; 

    Name, address, email and telephone number for Company operating 
the vessel; 

    IMO number for each vessel; 

Berth used by the vessel; and 
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    Date(s) and time the vessel was initially tied to the berth and 
subsequently released from the berth. 

(d) Send accurate and complete reporting to CARB. 
 

Port reports and wharfinger information submitted to CARB shall: 
 

    Be written in the English language; 

    Attest that it is true, accurate, and complete, signed by the Responsible 
Official under penalty of perjury; and 

    Be submitted to CARB in writing to: 

CHIEF, TRANSPORTATION AND TOXICS DIVISION 

CALIFORNIA AIR RESOURCES BOARD 

1001 I STREET 

SACRAMENTO, CA 95814 

    If available, CARB may also allow electronic or e-mail submittal with 
instructions on the CARB website. 

Note: Authority cited: Sections 38560, 38562, 39600, 39601, 39658, 39659, 39666, 43013, and 
41511, Health and Safety Code. Reference: Sections 38510, 38530, 38562, 38566, 38580, 
39600, 39650, 39658, 39659, 39666, 41510 and 41511, Health and Safety Code. 

 

   Terminal and Port Plans and Interim Evaluation. 

(a) Terminal plans. 

(1) Terminal plan requirements. 

Beginning in 2021, terminal operators shall submit a terminal plan that 
discusses how the terminal will comply with the requirements for ocean- 
going vessels visiting each berth, or the requirements for achieving 
reductions from alternative sources as provided in 93130.5(d)(7). For 
vessel categories with compliance dates after 2021, the terminal 
operator shall submit plans with the most likely control strategy. As an 
alternative, Ports may submit plans for their terminal operators. 

(2) Terminal plan submission dates. 

Terminal operators shall submit terminal plans to CARB by the following 
dates: 

(A)  Container, refrigerated cargo, passenger terminals: July 1, 2021; 

(B)  Ro-ro terminals: December 1, 2021; 

(C)  LA/LBAll tanker terminals, complying with 93130.5(d)(7): 
December 1, 2021; 

(D)  All other tanker terminals, complying with 93130.5(d)(1)-(2): 
December 1, 2021July 1, 2024; and 

(E)  Low-use terminals that exceeds the terminal threshold shall 
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submit a terminal plan by July 1 the following year.   

(F)  Ro-ro and tanker terminals shall revise and resubmit terminal 
plans on the following schedule, which must reflect any 
changes to the terminal since the initial plan. 

i. Ro-ro terminals:  February 1, 2024; 

ii. LA/LB tanker terminals: February 1, 2026; and 

iii. All other tanker terminals: February 1, 2028 
 

(3) Terminal plan information. 
 
Except for terminals complying with section 93130.5(d)(7), Tthe terminal 
plan shall include discussion of necessary infrastructure modifications 
needed to reduce emissions from ocean-going vessels at a terminal.  
For each strategy implemented at a terminal, the terminal planand shall 
include: 

(A) Identification and description of all necessary equipment, 
including whether it will be located on the vessel, wharf, 
shore, or elsewhere; 

(B) Number of vessels expected to visit the terminal using the 
strategy; 

(C)  List of each berth with geographic boundary coordinates; 

(D)  Identity of berth(s) where equipment will be used; 

(E)  Terminal/port specific berthing restrictions; 

(F)  Schedule for implementing equipment; and 

(G)  Division of responsibilities between the terminal operator and the 
port, including contractual limitations applicable to the terminal, 
relevant to enacting the infrastructure required by each terminal’s 
plan; and 

(H) A terminal claiming that a physical and/or operational constraint 
will delay its ability to implement its preferred CARB-approved 
control strategy to achieve emission reductions from vessels at 
berth according to the requirements of section 93130 et seq, must 
also include with its terminal plan a technical feasibility study 
evaluating if there are any other emission control options that 
could be implemented more quickly at the terminal. 
 

(4) Alternative Terminal Plan Information 

(A) For at-berth emission reductions, the information in section 
93130.14(a)(3); 

(B) Identification and description of all vessel and/or onshore sources 
from which alternative reductions will be achieved; 
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(C) Schedule for completing work necessary to achieve alternative 
reductions; and 

(D) Reported NOx, ROG and PM2.5 emissions data from 2016 (or 
other approved baseline year) for all vessel and/or onshore 
sources from which alternative reductions will be achieved. 

 
(4)(5) All terminal plans shall be signed by the applicable terminal’s 

Responsible Official under penalty of perjury and are subject to 
verification by enforcement staff.  

(b) Port plans. 

(1) Port plan requirements. 

Ports operators shall submit a plan showing proof that the necessary 
terminal infrastructure modifications, or the requirements for achieving 
reductions from alternative sources as provided in 93130.5(d)(7), are 
being developed or have been completed and/or report any modifications 
still required in order for all of the Port’s terminals with control 
requirements to reduce emissions of vessels at berth or achieve 
alternative emissions reductions as provided in 93130.5(d)(7). Ports 
should use terminal plans as basis for developing port plans, and may 
submit terminal plans on behalf of one or more of the port’s terminal 
operators. 

(2) Port plan submission dates 

Port operators shall submit port plans to CARB by the following dates: 

(A) Container, refrigerated cargo, passenger terminals: July 1, 2021; 

(B) Ro-ro terminals: December 1, 2021; 

(C) LA/LB All tanker terminals, complying with 93130.5(d)(7): 
December 1, 2021; 

(D) AllNon-LA/LB tanker terminals, complying with 93130.5(d)(1)-(2): 
December 1, 2021July 1, 2024; 

(E) Updated plan by July 1 the following year after any new terminal at 
the port exceeds the annual visit threshold. 

(3) Port plan information. 

Except for ports with terminals complying with 93130.5(d)(7), Tthe port 
operator shall include in its port plan a discussion of necessary 
infrastructure modifications needed to reduce emissions from ocean-going 
vessels at a terminal, and shall. For each strategy implemented at a berth, 
the plan must include all of the following: 

(A) Identification and description of which strategy each applicable 
terminal will use for compliance; 

(B) Identify any equipment purchases and/or construction that are in 
progress or must still be completed to reduce emissions; 
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(C) Provide schedule for installing equipment and/or any necessary 
construction projects; 

(D) Identify terminals where equipment will be used; 

(E) Listing of each terminal with geographic boundary coordinates; 

(F) Specify any port specific berthing restrictions; and 

(G) List the division of responsibilities between the terminal and the 

ports for enacting the infrastructure required by each terminal’s 

plan. 

(4) Alternative Port Plan Information 

For ports with terminals complying with section 93130.5(d)(7), the port 
plan shall include: 

(A) For at-berth emission reductions, the information in section 
93130.14(b)(3); 

(B) Identification and description of all vessel and/or onshore sources 
from which alternative reductions will be achieved;  

(C) Schedule for completing work necessary to achieve alternative 
reductions; and 

(D) Reported NOx, ROG and PM2.5 emissions data from 2016 (or 
other approved baseline year) for all vessel and/or onshore 
sources from which alternative reductions will be achieved. 

 

(5)    All port plans shall be signed by the applicable port’s Responsible 
Official under penalty of perjury and are subject to verification by 
enforcement staff. If port plan schedules are not met, they are subject 
to enforcement actions. 

(c) Approval of terminal or port plan plans. 
 

Within 90 calendar days following submittal of a terminal plan under section 
93130.14(a) or a port plan under section 93130.14(b), CARB shall notify the 
applicable terminal operator or port of any deficiencies in the contents of the 
plan (as set forth in sections 93130.14(a) and (b) respectively), and/or in the 
plan’s demonstration that the terminal or port is making good faith efforts to 
facilitate use of a CARB-approved control strategy at each berth. If CARB 
does not notify the applicable terminal operator or port of any such 
deficiencies, the plan shall be deemed acceptable on the 90th day following 
submittal. 

 

(d) Interim evaluation for tanker and ro-ro technology. 
 

CARB staff will facilitate the completion of a feasibility study to assess the progress 
made in adopting control technologies for use with tanker and ro-ro vessels, as well 
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as the status of landside infrastructure improvements that may be needed to 
support emission reductions at ro-ro and tanker terminals. By July 1, 2023, staff 
will publish analysis and findingsresults of the feasibility study in a report and make 
it available for public review at least 30 calendar days prior to presenting the report 
to the Board at a public meeting. The feasibility study will be conducted by a 
reputable third party with marine engineering expertise and will include the 
following elements: 
 
 

(1) Engagement with key stakeholders (e.g. vessel and terminal operators, 

emission control vendors, marine engine and marine boiler experts, etc.) 

along with regulatory agencies (CARB, USCG, CSLC, BCDC, IMO, etc.), 

to assess and document the applicability, safety, reliability, cost-

effectiveness and operability of potential candidate vessel- and land-

based capture and/or control strategies.  

 

(2) Identification of unique characteristics of affected terminals and Ro-Ro 

and tanker ship classes that may affect the applicability, safety, 

reliability, cost-effectiveness and/or operability of each candidate vessel- 

and land-based capture and/or control strategy. 

 

(3) A final determination regarding the applicability, safety, reliability, cost-

effectiveness and/or operability of each candidate vessel- and land-

based capture and/or control strategy, and identification of the criteria 

employed to make that determination. 

(A) For each technology determined to be feasible, a full hazard and 

operability study (HAZOP) shall be conducted on the identified 

technology, and the feasibility study shall propose a set of design 

standards that will comply with MOTEMS and other existing 

regulations, and that can support the full development of the 

technology. 

(B) If no technology is determined to be feasible, identify the specific 

requirements and/or changes (if any) which will need to be met 

before the technology can be considered feasible. 

 

(e) Results of the interim evaluation for tanker and Ro-Ro technology. 

 

(1) If a technology or set of technologies is determined to be feasible, CARB 

staff in consultation with the third party marine engineering firm will 

assess the compliance deadlines in this Section to determine if 

adjustments need to be made. CARB staff shall initiate formal 

rulemaking to adjust the deadlines in this Section if it is determined that 
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the technology cannot be implemented under the current schedule.   If 

staff finds that the compliance deadlines for ro-ro or tanker vessels need 

to be extended, the report will include recommendations to initiate staff’s 

development of potential formal regulatory amendments. 

(2) If no technology is determined to be feasible, CARB staff will initiate 

formal rulemaking to exempt or exclude Ro-Ro and/or tanker vessels 

from this Section of the regulation. 

Note: Authority cited: Sections 38560, 38562, 39600, 39601, 39658, 39659, 39666, 43013, and 
41511, Health and Safety Code. Reference: Sections 38510, 38530, 38562, 38566, 38580, 
39600, 39650, 39658, 39659, 39666, 41510 and 41511, Health and Safety Code. 

 

Section 93130.15   Remediation Fund Use 
 

This section sets forth an additional compliance option which may be used 
under limited circumstances where vessels and/or terminal operators have 
made certain enforceable commitments to controlling emissions at berth. 
Even if the emissions are not controlled for all or part of a vessel visit, 
under certain circumstances, a vessel may qualify to remediate emissions, 
as set forth in this section. 

 

(a) For a vessel or terminal operator to utilize the remediation fund, a 
remediation fund administrator must be established with a 
Memorandum of Understanding executed with CARB under section 
93130.16 of this Control Measure to manage the funds generated at 
that port or independent marine terminal. 

(b) Vessel operators, terminal operators, and ports may request to use the 
remediation fund option in the following circumstances, if the request is 
supported by compelling documentation that demonstrates the eligibility 
of the request, consistent with the criteria in this section, as determined 
by CARB. 

(1) Terminal equipment repairs – a terminal has invested in shoreside 
control equipment, and maintains that equipment according to 
manufacturer recommendations, but that equipment has failed and 
is being repaired, or new or replacement equipment has been 
ordered in a timely manner, but has not been received. 

(2) Vessel equipment repairs -- a vessel operator has invested in 
shore power or other on-board control equipment, and maintains 
that equipment according to manufacturer recommendations, but 
that equipment has failed and is being repaired, or new or 
replacement equipment has been ordered in a timely manner, but 
has not been received. 

(3) Delays with operation of existing control strategy – a vessel visits 
a berth and all parties have taken the required actions to use a      
CARB-approved control strategy, but the visit fails to achieve the 
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full emission reductions required under section 93130.5 of this 
Control Measure due to a delay or interruption in controlling 
emissions. If CARB-approved emission control strategy operator 
is under contract to reduce emissions from that vessel visit and a 
malfunction causes or contributes to a delay or interruption in 
emissions control, that operator must have notified CARB of the 
malfunction according to the provisions of section 93130.12(b)(4) 
of this Control Measure for that visit to be eligible to use the 
remediation fund for the uncontrolled hours of the visit. 

(4) Terminal construction project – a terminal has invested in shoreside     
control equipment, and maintains that equipment according to the 
manufacturer recommendations, but takes that equipment out of service      
to allow a planned terminal upgrade or construction project that cannot    
safely be performed with the terminal side control equipment operating. 

(5) A terminal plan deemed acceptable under section 93130.14(c) of this   
Control Measure identifies a physical and/or operational constraint that             
is delaying the implementation of a CARB-approved emission control    
strategy at the terminal. 

(c) For excess vessel emissions that are otherwise required to be 
reduced under section 93130.5 of this Control Measure, the vessel 
operator, terminal operator, or port may elect to request use of the 
remediation fund option for each hour of uncontrolled emissions 
during a vessel visit if all of the criteria in this section 93130.15 of this 
Control Measure are met. Such request shall be submitted to CARB 
electronically within 7 calendar days of the vessel’s departure, 
according to the requirements of section 93130.7(e) for vessel 
operators, section 93130.9(d) for terminal operators, and section 
93130.13 for ports. 

(d) For each request to use the remediation fund option, CARB shall 
evaluate the request to determine if the requirements of this section 
have been met and the request is eligible.  If the party requesting use 
of the remediation fund option fails to adequately support its eligibility 
for that option based on the criteria in subsection (c), above, to 
CARB’s satisfaction, then CARB may deny that request. Within 30 
calendar days of receipt of each request, CARB shall notify the 
requestor whether the visit or visits are eligible to use the remediation 
fund option. Ineligible requests to use the remediation fund for a 
vessel visit shall result in that visit being considered non-compliant 
with this regulation. 

(e) Within 30 calendar days of CARB’s determination of eligibility, the 
requestor shall transfer a sum equal to the number of hours of excess 
emissions times the applicable hourly payment to the CARB-approved 
fund administrator, according to the specific payment provisions 
established by that administrator in its Memorandum of Understanding 
with CARB. Each partial hour of excess emissions shall be counted 
as full hour for the purpose of calculating the payment. These 
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payments are intended to cover the administrator’s cost to achieve 
emission reductions through incentive activities in the communities 
exposed to the excess emissions, including   10 percent for 
administration expenses. 

(f) Remediation fund hourly amount. 
 

Table 4: Remediation Fund Hourly Amount 

 
Vessel Type 

Hourly Remediation Payment 

Beginning in 2021* 

Normal Rate Tier III Rate 

Container, Reefer, Ro-ro $1,900 $1,100 

Tanker with electric pumps $1,600 $1,000 

Tanker with steam driven pumps $3,400 $2,700 

Passenger vessels with capacity under 
1,500 combined passengers and crew 

$5,300 $3,200 

Passenger vessels with capacity of 1,500 
or more combined passengers and crew 

$12,000 $7,100 

* Remediation payments used by vessel operators shall be reduced by 20 
percent for IMO Tier III tanker vessels with steam driven pumps, and 40 
percent for all other IMO Tier III vessels. 

 

(g) Prior to the beginning of each odd numbered calendar year, the 
hourly remediation payment amounts set forth in this section shall 
be adjusted by considering the current Consumer Price Index 
values published by the Bureau of Labor Statistics relative to 2019, 
to determine the hourly remediation payment amounts for that 
calendar year and the subsequent year. CARB shall post any 
updates to the hourly remediation payment on its website. 

(h) For requests to use the remediation fund option for multiple vessel visits       
over an extended time period, the requestor may seek a prospective       
eligibility determination from CARB before the relevant visit occurs. Upon 
CARB’s determination of eligibility, the requestor shall report data on each    
vessel visit within the required 7 days, and shall make payments at least   
monthly to the remediation fund administrator until the equipment is    
operational again and payments have been made for all uncontrolled vessel 
visits. 

Note: Authority cited: Sections 38560, 38562, 39600, 39601, 39658, 39659, 39666, 43013, and 
41511, Health and Safety Code. Reference: Sections 38510, 38530, 38562, 38566, 38580, 
39600, 39650, 39658, 39659, 39666, 41510 and 41511, Health and Safety Code. 

 

   Remediation Fund Administration. 
 

This section sets forth the criteria for CARB approval of an entity to administer a 
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remediation fund for individual ports and independent marine terminals, and the 
requirements for approved administrators to manage those funds. The intent of    
the remediation fund is to mitigate the community impact of the excess emissions  
from vessel visits that did not reduce emissions at berth to the required levels, as   
set forth under section 93130.15. It is CARB’s intention that the monies from the 
remediation fund achieve emission reductions not otherwise required by law or 
regulation by funding incentive activities that comply with adopted CARB     
guidelines on existing incentive programs. 

 

(a) CARB staff shall notify, in writing, the local air quality management 
districts and air pollution control districts with jurisdiction in the 
communities adjacent to covered ports and independent marine 
terminals of the opportunity to apply to administer the remediation 
funds. 

(b) Each district may elect to submit a written application, within 120 
calendar days of notification, to the Executive Officer to administer 
remediation funds for that district’s geographic area. 

(c) Applications shall include the following information: 

    Description of the applicant’s experience implementing incentive 
programs for heavy-duty diesel vehicles and off-road equipment, 
with a focus on the Carl Moyer Program, Proposition 1B Program, 
or Community Air Protection Incentives, or similar programs for 
mobile and/or stationary sources of air pollution. 

    Technical knowledge of engines, vehicles, equipment, and/or 
stationary air pollution sources that would be eligible for 
incentives. 

    Remediation activity types and applicable CARB incentive program 
guidelines the fund administrator will use to recruit, evaluate, select, 
fund and track incentive activities. 

    Demonstration of the applicant’s capacity to administer the fund, 
including: personnel resources; operating budgets; accounting 
and legal support; activity tracking, emission reduction 
quantification, reporting mechanisms, and outreach experience. 

    The ability to establish a separate account, and track deposits and 
payments, solely for the remediation fund. 

    The proposed timeline for recruiting and funding incentive 
activities, and for those activities becoming operational to reduce 
emissions, once remediation funds are deposited into the 
applicant’s separate account. For efficiency, these milestones 
may be aligned with existing solicitations, obligation, and 
liquidation deadlines for other incentive programs. 

(d) CARB shall review submitted applications to determine whether the 
applicant is eligible and all required information is included in the 
application. CARB shall verify that: 
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    The applicant is eligible to administer a remediation fund based on the 
criteria in subsection (c) above; 

    The application is complete, the responses demonstrate the 
applicant’s capacity to successfully administer the remediation fund 
to the satisfaction of CARB; and 

    The application includes a resolution from the applicant’s 
governing board authorizing the applicant to participate in the 
remediation fund program. 

(e) If CARB determines that the conditions in subsection (d) above have 
been met, CARB will notify the applicant and execute a Memorandum 
of Understanding with the applicant to enable the applicant to serve as 
the remediation fund administrator for ports and independent marine 
terminals in that air district’s geographic area. 

(f) If the air district with jurisdiction in the region that includes a covered 
port or independent marine terminal does not execute a Memorandum 
of Understanding with CARB to administer the remediation fund, CARB 
may invite non-profit organizations in the region with the demonstrated 
capacity and substantial experience administering incentive programs 
to apply.  Any invited organization that wishes to participate must 
demonstrate no conflict of interest with the intended purpose of the 
remediation fund. CARB may approve a non-profit organization as the 
remediation fund administrator following the procedures and 
requirements of this section. 

(g) CARB will post executed Memoranda of Understanding, and each 
successful applicant’s application, on its public website. 

(h) Each Memorandum of Understanding shall include the following minimum 
elements: 

   Parties, contact information, effective date and term. 

    Environmental justice: The fund administrator agrees to conduct 
its programs in a manner that ensures the fair treatment of all 
people in the State. 

  Emission reductions: The fund administrator agrees to use 
remediation funds for incentive activities that directly benefit 
communities impacted by excess emissions from the port or 
independent marine terminal, and achieve emission reductions 
consistent with CARB’s most recent applicable incentive program 
guidelines for: Carl Moyer Program, Proposition 1B: Goods 
Movement Emission Reduction Program, or Community Air 
Protection Incentives. Fund administrators shall seek  to prioritize 
eligible activities in communities that are also identified by CARB 
under the AB 617 Community Air Protection Program or 
disadvantaged communities as defined by the Secretary for 
Environmental Protection. While at berth remediation funds can 
be administered as part of an existing incentive program, the 
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remediation funds cannot be used in place of any required match 
funding. 

  Incentive activity types and applicable guidelines: The fund 
administrator agrees to recruit, evaluate, select, fund and track 
incentive activities in conformance with the requirements of the 
applicable guidelines for the incentive program or programs 
identified in the application. 

  Schedule: The fund administrator will identify anticipated major 
milestones for implementing emission reduction projects once 
remediation monies have been received by the administrator. 

  Reporting requirements: The fund administrator is responsible for 
submitting to CARB semi-annual reports covering fiscal activity and 
remediation activities funded, including, but not limited to, recipient, 
type, location, and estimated emission reductions achieved. 

  Recordkeeping requirements: The fund administrator agrees to 
retain fund records, e.g., solicitations, applications, invoices, 
contracts, and correspondence, for 3 years after activity 
completion. 

  Oversight: The fund administrator agrees to allow ongoing evaluations, 
reviews, and fiscal audits by CARB, other State agencies, or their 
designees. 

  Records access: The fund administrator agrees to allow CARB or its 
designees access to evaluate or audit fund records. 

  Enforcement: The fund administrator authorizes CARB or its 
designee to inspect incentive activities to ensure compliance with 
CARB requirements. 

  Administration expenses: The fund administrator may retain up to 
10% of the remediation funds collected for its direct and 
reasonable expenses incurred to implement the incentive 
program. 

  Earned interest: The fund administrator agrees to maintain records 
and report on interest earned on remediation funds, and to expend 
earned interest according to the provisions of the MOU. 

  Non-performance provisions: The fund administrator agrees that 
the following is a non-exhaustive list of the circumstances that 
constitute non-performance under this MOU. These 
circumstances include, but are not limited to: 

    Failure to comply with the provisions of this Control Measure 
for remediation fund administrators or the CARB-approved 
guidelines of the applicable incentive programs. 

    Failure to obligate or expend remediation funds within 
established timelines, or to show timely interim progress to 
meet these timelines. 
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    Insufficient performance or widespread deficiencies with 
remediation fund oversight, enforcement, record keeping, 
contracting provisions, inspections, or any other fund 
element as determined by CARB. 

    Misuse of remediation funds. 

    Funding of ineligible incentive activities or other items.  

   Exceeding administration fund allotment. 

   Insufficient, incomplete, or faulty incentive activity documentation. 

    Failure to provide required documentation or reports 
requested from CARB, or other State agencies, in a timely 
manner. 

      Poor performance as determined by a review or fiscal audit. 

  Remedies: The fund administrator agrees to provisions to 
remedy non-performance, including: 

    A corrective action plan. 

    Transfer of collected remediation monies to an alternative fund 
administrator identified by CARB. 

    Constraints on opportunity to administer future remediation funds.  

   Termination of the Memorandum of Understanding. 

  Indemnification: The fund administrator agrees to indemnify and 
hold harmless the State for any liability arising out of the 
performance by the fund administrator. 

  Entitlements: The fund administrator agrees to comply with all laws, 
ordinances, regulations, and standards in administering remediation 
activities, including by obtaining any permits or approvals necessary 
to undertake the activities funded by the remediation fund, and 
complying with all environmental review requirements associated 
with such activities. 

  Severability: The remaining provisions of an agreement 
continue in effect even if a court holds a specific provision 
invalid. 

  Force majeure: CARB and fund administrator are not liable for any 
delay or failure in performance resulting from war, natural 
disasters, and other acts beyond their control. 

  Amendments: The amendments shall only occur by mutual 
agreement in writing and signed by all parties. 

 

Note: Authority cited: Sections 38560, 38562, 39600, 39601, 39658, 39659, 39666, 43013, and 
41511, Health and Safety Code. Reference: Sections 38510, 38530, 38562, 38566, 38580, 
39600, 39650, 39658, 39659, 39666, 41510 and 41511, Health and Safety Code. 

 

Section 93130.17   Summary of Responsibilities. 
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This Control Measure has shared responsibilities between all parties 
involved in reducing emissions from ocean-going vessels. The following 
table outlines a summary of responsibilities and how the terminal or 
vessel operator can apply exceptions, VIEs, TIEs, and remediation fund. 

 

Table 5: Summary of Responsibilities 

Circumstances that may qualify for a VIE/TIE or remediation 

Circumstances Exception VIE/TIE 
Remediation 

Fund 
Responsible 

Parties 

Safety/emergency, 
research, or 

vessel commissioning 

 

✖ 

   

Visits without reductions 
 

✖ * 
Terminal, 
Vessel 

Vessel control 
equipment repair 

 
✖ ✖ Vessel 

Terminal control 
equipment repair 

 
✖ ✖ 

Terminal, 
Port 

Terminal 
upgrades/construction 

 
✖ ✖ 

Terminal, 
Port 

Delays, but reduction 
occur 

 
✖ ✖ 

Terminal, 
Vessel 

 

CAECS failure 

  

✖ 

 

✖ 

Vessel, 
CAECS 
operator 

*In general, all visits may use a VIE or TIE if available, but not all visits qualify for 
remediation. See section 93130.15(b) of this Control Measure 

 

 

 

 

 

Table 5: Summary of Responsibilities (Continued) 

Circumstances that will be evaluated for non-compliance 

Circumstances   

Responsible Parties 
Berth  Vessel 

Has shore power 
Does not have shore 

power 
Vessel 

No shore power, but 
has other CAECS 

Has shore power Terminal, Port 

No shore power, but 
has other CAECS 

Does not have shore 
power 

Terminal, Port, Vessel 

Has other CAECS 
No shore power, but 
doesn’t allow CAECS 

Vessel 
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Note: Authority cited: Sections 38560, 38562, 39600, 39601, 39658, 39659, 39666, 43013, and 
41511, Health and Safety Code. Reference: Sections 38510, 38530, 38562, 38566, 38580, 
39600, 39650, 39658, 39659, 39666, 41510 and 41511, Health and Safety Code. 

 
 
 

Section 93130.18  Violations. 

(a) Any person subject to this Control Measure who fails to comply with 
any provision, prohibition, limit, standard, criteria, or requirement in 
this Control Measure is subject to the penalties, injunctive relief, and 
other remedies specified in Health and Safety Code sections 38580, 
39764, 42400 et seq., 43016, other applicable sections in the Health 
and Safety Code, and other applicable provisions as provided under 
California law for each violation. Nothing in this Control Measure 
shall be construed to limit or otherwise affect any penalties or other 
remedies available under federal law. 

(b) Any failure to meet any provision, prohibition, limit, standard, duty, 
criteria, or requirement in this Control Measure shall constitute a 
single, separate violation of this Control Measure for each day that a 
vessel operates without using a CARB approved emission control 
strategy. 

(c) Violating the recordkeeping or reporting requirements in this Control 
Measure shall constitute a single, separate violation of this section for 
each day that the applicable recordkeeping or reporting requirement 
has not been met. 

 
 

Note: Authority cited: Sections 38560, 38562, 39600, 39601, 39658, 39659, 39666, 43013, and 
41511, Health and Safety Code. Reference: Sections 38510, 38530, 38562, 38566, 38580, 
39600, 39650, 39658, 39659, 39666, 39674, 41510, 41511, and 43016, Health and Safety Code. 
 

Section 93130.19   Sunset. 
 

The requirements specified in this Control Measure shall cease to apply if the 
United States adopts and enforces requirements that will achieve emissions 
reductions within the Regulated California Waters equivalent to those achieved 
by this Control Measure. Equivalent requirements may be from IMO regulations 
adopted and enforced by the United States, or may be contained in regulations 
adopted or enforced by the United States Environmental Protection Agency. 
This Control Measure shall remain in effect until the Executive Officer issues 
written findings that federal requirements are in place that will achieve equivalent 
emissions reductions within the Regulated California Waters and are being 
enforced within the Regulated California Waters. 

 
Note: Authority cited: Sections 38560, 38562, 39600, 39601, 39658, 39659, 39666, 43013, and 
41511, Health and Safety Code. Reference: Sections 38510, 38530, 38562, 38566, 38580, 
39600, 39650, 39658, 39659, 39666, 41510 and 41511, Health and Safety Code. 
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Section 93130.19   Severability. 
 

If any section, paragraph, subparagraph, sentence, clause, phrase, or portion of 
this Control Measure is held invalid, unconstitutional, or unenforceable by any 
court of competent jurisdiction, such portion shall be deemed as a separate, 
distinct, and independent provision, and such holding shall not affect the validity 
of the remaining portions of the Control Measure. 

 
Note: Authority cited: Sections 38560, 38562, 39600, 39601, 39658, 39659, 39666, 43013, and 
41511, Health and Safety Code. Reference: Sections 38510, 38530, 38562, 38566, 38580, 
39600, 39650, 39658, 39659, 39666, 41510 and 41511, Health and Safety Code. 
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PROJECTS CONTRIBUTING TO POTENTIAL CUMULATIVE 
IMPACTS TOGETHER WITH AT-BERTH REGULATIONS  

Project and Lead 
Agency 

Description (from State Clearinghouse)  
with timeline information if available 

CEQA document  Tanker terminals 
in vicinity 

CARQUINEZ

Eco Services 
Maintenance & Future 
Adaptive Management 
Activities, Peyton 
Slough Remediation 
Project (SF Regional 
Water Quality Control 
Board) 

“The Project purpose is to maintain the integrity of the Peyton Slough 
Remediation Project (Remediation Project) by implementing 
maintenance and adaptive management measures. Maintenance 
activities generally include placement of rock, soil and/or sheet pile fill for 
shoreline stabilization and protection of the remediation cap where 
settlement has occurred, or where head cuts threaten the integrity of the 
engineered Peyton Slough cap.”  

Notice of Exemption (June 23, 2020): 
https://ceqanet.opr.ca.gov/2020060480/2  

Tesoro‐Amorco, 
Shell 

Lower Walnut Creek 
Restoration Project 
(Contra Costa County) 

“The proposed project would restore and enhance coastal wetlands and 
adjacent habitats along the southern shoreline of Suisun Bay and from 
the mouth of Walnut Creek at Suisun Bay upstream along Walnut Creek 
and Pacheco Creek, improving habitat quality, diversity, and connectivity 
along four miles of creek channel, over approximately 386 acres in total.” 
Construction anticipated through 2023.  

IS/MND (9/13/19) 

https://ceqanet.opr.ca.gov/Project/201909
9043  

Pacific Atlantic, 
Tesoro‐Avon 

PORT OF LONG BEACH 

Deep Draft Navigation 
Feasibility Study and 
Channel Deepening 
Project (POLB) 

“The Port of Long Beach Deep Draft Navigation Feasibility Study and 
Channel Deepening Project will evaluate dredging to deepen several 
channels, basins, and standby areas within the Port to improve 
waterborne transportation efficiencies and navigational safety for current 
and future container and liquid bulk vessel operations. Project areas 
include the approach channel extending seaward from the Queen's Gate 
opening of the Long Beach Breakwater; the approach channel to Pier J, 
the Pier J Breakwaters and berths J266‐J270; and the PierT/West Basin 

Draft EIS/EIR (October 2019). 
https://ceqanet.opr.ca.gov/Project/201611
1014  

Potentially all 
POLB terminals.  
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and berth T140. A new electrical substation will be constructed landside, 
on Pier J, to provide electricity to the dredge equipment.” Construction 
anticipated to begin in 2024. See DEIR/EIS, p. 17. 

Pier B On‐6 Dock Rail 
Support Facility Project 
(POLB) 

“Project would reconfigure, expand, and enhance the existing rail support 
facility located at Pier B in the Port of Long Beach to provide for 
additional railcar storage and staging capacity, including 36 additional rail 
tracks for railcar repair, and fueling, and to accommodate for assembly of 
cargo trains up to 10,000 feet long. The project would require 
realignment of Pier B Street, closure of the existing 9th Street grade 
crossing and certain local streets, and removal of existing ramps to and 
from the Shoemaker Bridge to provide sufficient area for expansion of 
the on‐dock rail support facility. Utility lines would be newly constructed 
or relocated into subsurface utility corridors located between tracks.” 
Construction will occur in three phases over an estimated seven years; 
project estimated to be functional by 2025. 

FEIR (1/12/18). 
https://ceqanet.opr.ca.gov/Project/200908
1079 

Tesoro Pier T and 
Chemoil 

PORT OF LOS ANGELES        

Star‐Kist Cannery 
Facility Project (POLA) 

“The proposed Project involves demolition of the former Star‐Kist 
cannery facilities on an approximately 16.5‐acre site within Terminal 
Island at the Port of Los Angeles. Construction activities would involve 
demolition of all facilities within the project footprint including a small 
wooden dock; grading; covering newly exposed dirt with crushed 
miscellaneous base; and installation of perimeter fencing and lighting.” 
Phase 2 portion of the Project will not begin until fiscal year 2021/2022. 
(IS/MND, p. 210.) 

IS/MND (12/2019.) 

https://ceqanet.opr.ca.gov/2019129042/2.  

PBF‐ Berth 238 

RICHMOND       

Point Molate Mixed‐
Use Development 
Project (City of 
Richmond) 

Residential mixed‐use project. Construction of the Project and all 
infrastructure improvements, onsite and offsite, would be built over 7 
to 9 years 

Final Subsequent EIR (7/24/20) 
https://ceqanet.opr.ca.gov/Project/201907
0447  

Richmond Long 
Wharf 
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Terminal Four Wharf, 
Warehouse, and Piling 
Removal Project (CA 
Coastal Conservancy) 

“This project would remove large amounts of artificial fill, debris, and 
sources of contamination from the San Francisco Bay by Point San Pablo 
Terminal Four, which consists of the remains of a wharf, warehouse, and 
associated pilings and structures. Upon removal of the artificial fill, the 
project would also enhance a degraded area of shoreline and the 
associated intertidal and subtidal habitat, and enable the expansion of 
existing eelgrass beds and rocky intertidal habitats.”  

IS/MND (March 2020)  
https://ceqanet.opr.ca.gov/2020039028/2  

Richmond Long 
Wharf 

Miller/Knox Land Use 
Plan Amendment (East 
Bay Regional Parks 
District) 

“LUPA purpose is to update the 1983 Land Use Development Plan. 
Recommendations include dredging the lagoon with on‐site dredge 
disposal; rehabilitation of a National Register‐eligible building; partial 
demolition & re‐purposing of another NR‐eligible building; development 
of a new building for district interpretive programming use; trail system 
improvements; installation of drought‐resistant climate‐friendly gardens, 
landscaping, & turf areas; refurbishing of restrooms, outdoor showers, 
drinking fountains, & picnic areas; parking area improvements; other 
improvements to provide public access & amenities.”  

Final EIR (Jan. 2019). https://ceqanet.opr
.ca.gov/Project/2013052070.  

Richmond Long 
Wharf, BP/ARCO 
and Pacific ‐
Atlantic 

Point Isabel Water 
Access and Shoreline 
Restoration Project 
(East Bay Regional Park 
District) 

“The proposed project would include water access, shoreline, and 
recreation improvements for the project site. The four major phases of 
work include: 1) improving access to SF Bay by rehabilitating the existing 
non‐motorized boat launch; 2) constructing a new parking area to 
accommodate 30 additional parking spaces; 3) repairing the remaining 
existing SF Bay facing shoreline; ADA access to SF Bay; and 4) repairing 
the failing portion of the Hoffman Channel shoreline protection.” 
Anticipated construction in four phases through 2024. 

IS/MND (9/25/17) 
https://ceqanet.opr.ca.gov/2017092071  

BP/Arco  

PORT OF STOCKTON       

Lehigh Southwest 
Stockton Terminal 
Project Draft 
Environmental Impact 

“The proposed project involves redeveloping an existing bulk 
cementitious material receiving and distribution terminal at the Port to 
accommodate additional capacity and improve operational efficiency. 
The proposed project consists of: 1) Berth 2 rehabilitation; 2) ship 
unloader replacement; 3) rail trestle replacement; 4) barge loading 
component installation; and 5) upland facility improvements, including 

DEIR (5/22/20)  
https://ceqanet.opr.ca.gov/Project/201910
0510  

Stockton Port 
Authority 
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Report (Port of 
Stockton) 

dome construction, truck loading station modifications, a new higher‐
capacity rail car loading station, demolition of structures and equipment, 
and existing bunker dust collector replacements.” Construction 
anticipated to occur between 2020 and 2025. (DEIR, p. 32.) 

Contanda Renewable 
Diesel bulk Liquid 
Terminal Development 
Project (Port of 
Stockton) 

“Contanda Terminals, LLC, (Contanda) proposes to develop a new bulk 
liquid termival at the Port of Stockton (Port) to receive, store, and 
transfer renewable diesel (a diesel product made from renewable 
resources). As part of the proposed project, Contanda would enter into a 
15‐year lease with five 5‐year extension options with the Port and would 
construct sixteen aboveground storage tanks (ASTs) of varying capacity at 
a vacant parcel at the Port. Following construction, Contanda would 
receive renewable diesel by rail and transfer it to ASTs for storage.”  

DEIR (Jan. 2019) 
https://ceqanet.opr.ca.gov/Project/201810
2008. 

Stockton Port 
Authority 
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Memorandum 

To: Karen Boven 

From: Lou Browning 

Date: July 13, 2020 

Re: UCR Boiler Testing Results 

University of California Riverside (UCR) recently tested a boiler on a tanker ship for the Air 

Resources Board (ARB) and shared their draft report with Chevron.1  ICF was asked to analyze 

the report given the dramatic change in emission factors relative to those currently used in 

inventory development. 

UCR tested a modern boiler on a SuezMax ship supplied by Chevron while unloading crude at 

the Richmond Long Wharf.  Boiler load was estimated at 65% based upon fuel flow. Emission 

results in terms of grams of emissions per kilogram of fuel (g/kg-fuel) are shown in Table 1. 

Table 1. Emission Test Results (g/kg-fuel) 

NOx PM2.5 CO SO2 CO2 

2.86 0.022 0.064 0.943 3026.1 

In developing boiler loads for tanker ships for emissions inventory development, ARB took boiler 

estimated fuel flows obtained from ship engineers by Starcrest during their vessel boarding 

program.  They then divided the fuel flows by 300 g/kWh to determine loads.  Multiplying the 

values in Table 1 by the 300 g/kWh gives the following emission factors shown in Table 2. 

Table 2. Calculated Emission Factors (g/kWh) 

NOx PM2.5 CO SO2 CO2 

0.858 0.0066 0.019 0.283 907.8 

These are significantly less than those currently used to calculate emissions at ports and used 

by ARB in their At-Berth statement of reasons.  In their most recent presentation, they indicated 

that tanker PM2.5 emissions represented 50 percent of the PM2.5 emissions from ships stopping 

at California ports in 2016.2 

1 UCR, Emissions Evaluation of a Large Capacity Auxiliary Boiler on a Modern Tanker – Draft Final Report, prepared
for ARB, March 2020. 

2 ARB, Control Measure for Ocean-Going Vessels At Berth (15-Day Changes), March 26, 2020.  Available at
https://ww2.arb.ca.gov/sites/default/files/2020-05/External%20At-Berth%20Fact%20Sheet%20March%202020.pdf 



 
UCR Boiler Testing Page 2 

 

The currently used emission factors for auxiliary boilers for inventory development are listed for 

steamships.  These were obtained from a 2002 report by Entec.3  This report has been the 

source of most emissions factors for ocean going vessels.  Entec compiled data from various 

reports representing testing on slightly over 100 ships.  While this represents the best 

compilation available to date, vessels tested are over 20 years old and only a small sample of 

ships currently in operation (approximately 33,700 ocean going vessels are currently in service 

worldwide). 

In Entec’s report they state a caveat on the steamship emission factors they list as follows: 

Emission factor measurement data relating to gas turbines and steam turbines are scarce 
in comparison to diesel engines and thus a greater uncertainty is associated with these 
factors. For steam turbines, all recent marine emission inventory studies have relied on 
US data from the early 1980s (US EPA, 1985 and Scott Environmental Technology Inc., 
1981). Since no new data has been found in the literature and steam engines are in 
general being phased out, the same emission factors are proposed here.  

The Environmental Protection Agency (US EPA) report mentioned above is a compilation of 

emission factors for all combustion sources.4  Emission factors for boilers come from Chapter 

1.3 for boilers less than 100 million Btu per hour operated on No 6 fuel oil.  The emission factors 

from that report are listed in Table 3 where S is the percent sulfur in the fuel. 

Table 3. AP-42 Emission Factors (lbs/1000 gallons) 

NOx PM CO SO2 

55 9.19(S) +3.22 5 157(S) 

 

Using 3752 grams per gallon for No 6 fuel oil5 and assuming 0.1% sulfur in the fuel, the 

emission factors above become as follows: 

Table 4. AP-42 Emission Factors (g/kg-fuel) 

NOx PM CO SO2 

6.65 0.500 0.604 1.898 

 

Using the 300 g/kWh SOFC used to develop the boiler loads, these translate into those shown 

in Table 5.  ARB emission factors are shown for comparison.  The slight variation is probably 

due to the assumed density of the fuel. 

Table 5. AP-42 Emission Factors (g/kWh) 

Source NOx PM CO SO2 

AP-42 1.995 0.150 0.181 0.569 

ARB 1.995 0.151 0.200 0.587 

 
3 Entec, Quantification of emissions from ships associated with ship movements between ports in the European 

Community, Final Report, July 2002.  Available at 
https://ec.europa.eu/environment/air/pdf/chapter2_ship_emissions.pdf 

4 US EPA, AP 42, Fifth Edition, Volume I Chapter 1: External Combustion Sources, September 1985.  Available at 
https://www3.epa.gov/ttn/chief/ap42/ch01/final/c01s03.pdf 

5 Argonne National Laboratories, The Greenhouse gases, Regulated Emissions, and Energy use in Transportation 
Model (GREET), 2019.  Available at https://greet.es.anl.gov/ 



 
UCR Boiler Testing Page 3 

 

Table 6 shows the comparison between the newly measured emission factors and the ones 

ARB used. 

Table 6. Emission Factor comparisons (g/kWh) 

Source NOx PM CO SO2 CO2 

UCR 0.858 0.0066 0.019 0.283 907.8 

ARB 1.995 0.151 0.200 0.587 934.2 

Difference -57% -96% -90% -52% -3% 

 

As shown above, the tested boiler exhibited significantly lower emissions than those estimated 

from AP-42.  In ARB’s 2016 inventory used for regulatory development6, calculated PM2.5 

emissions from tanker boilers is a significant part of their inventory as shown in Figure 1. 

Figure 1. 2016 Statewide At-Berth PM2.5 emissions by Vessel and Engine Type 

 

The above figure shows approximately 0.125 tpd from tanker boilers and another 0.035 tpd from 

tanker auxiliary engines while at berth. Total PM2.5 from all ship types is roughly 0.3 tpd.  If the 

new emission factors were applied for boilers the boiler emissions would be 0.12 tpd lower.  

That would lower the tanker impact from 50 percent of PM2.5 emissions from all ships to 22 

percent making it less important than container ships. 

The great reduction in emissions is expected since marine auxiliary boilers have improved 

greatly in the last 30 years.  Better nozzle designs along with cleaner fuel allows boilers to 

operate much more efficiently with lower emissions.  This was confirmed by Alpha Laval 

engineers, the main marine auxiliary boiler manufacturer.  Consistent results were found by 

UCR on a recently tested container ship for ARB. 

 
6 ARB, 2019 Update to Inventory for Ocean-Going Vessels At Berth: Methodology and Results, Appendix H, October 

9, 2019.  Available at https://ww3.arb.ca.gov/regact/2019/ogvatberth2019/apph.pdf 



 

 

 

 

 PROCLAMATION OF A STATE OF EMERGENCY 

 

WHEREAS beginning on August 14, 2020, a significant heat wave 

struck California and the surrounding Western states, bringing widespread 

temperatures well in excess of 100 degrees throughout the state (the 

“Extreme Heat Event”); and 

 

WHEREAS as a result of this Extreme Heat Event, the National 

Weather Service issued multiple Excessive Heat Warnings and Red Flag 

Warnings within the State; and  

 

WHEREAS the Extreme Heat Event has put a significant demand and 

strain on California’s energy grid as well as limiting energy imports from 

surrounding states; and 

 

WHEREAS the California Independent Service Operator (CAISO) has, 

to date, issued multiple Stage 2 and Stage 3 System Emergencies during 

the Extreme Heat Event, the first Stage 3 Emergencies issued due to heat 

in two decades, resulting in rolling blackouts for customers throughout the 

State; and 

 

WHEREAS the Extreme Heat Event is expected to last through at 

least August 20, 2020, and CAISO has advised that additional Stage 2 and 

Stage 3 System Emergencies are likely unless action is taken to conserve 

power and increase output; and 

 

WHEREAS it is necessary to take action to reduce the strain on the 

energy infrastructure and increase energy capacity during the Extreme 

Heat Event; and 

 

WHEREAS under the provisions of Government Code section 8558, 

subd. (b), I find that conditions of extreme peril to the safety of persons 

and property exist due to the Extreme Heat Event throughout California; 

and  

 

WHEREAS under the provisions of Government Code section 8625, 

subd. (c), I find that local authority is inadequate to cope with the 

magnitude and impacts of the extreme heat event; and 

 

WHEREAS under the provisions of Government Code section 8571, I 

find that strict compliance with various statutes and regulations specified 

in this Order would prevent, hinder, or delay appropriate actions to 

prevent and mitigate the effects of the Extreme Heat Event. 

 

NOW, THEREFORE, I, GAVIN NEWSOM, Governor of the State of 

California, in accordance with the authority vested in me by the State 

Constitution and statutes, including the California Emergency Services 

Act, and in particular, Government Code sections 8567, 8571, 8625 and 

8627, HEREBY PROCLAIM A STATE OF EMERGENCY to exist in California. 

 

  



IT IS HEREBY ORDERED THAT:  

 

1. In preparing for and responding to the Extreme Heat Event, all 

agencies of state government use and employ state personnel, 

equipment, and facilities or perform any and all activities 

consistent with the direction of the Governor’s Office of 

Emergency Services and the State Emergency Plan. Also, all 

residents are to heed the advice of emergency officials with 

regard to this emergency in order to protect their safety. 

 

2. For purposes of regulations concerning stationary generators, the 

Extreme Heat Event shall be deemed an “emergency event” 

under California Code of Regulations (CCR), title 17, section 

93116.1, subd. (b)(14), and a loss of electrical service shall be 

deemed “beyond the reasonable control of the owner or 

operator” under CCR, title 17, section 93116.2, subd. 

2(a)(12)(A)(2). In addition, use of stationary generators during 

the Extreme Heat Event shall be deemed an “emergency use” 

under CCR, title 17, section 93115.4, subd. (a)(30).   

 

3. In regulations concerning portable generators, the Extreme Heat 

Event shall be deemed an “emergency event” under CCR, title 

13, section 2452, subd. (j), and interruptions caused by the 

Extreme Heat Event shall be deemed an “unforeseen 

interruption of electrical power from the serving utility” under 

CCR, title 13, section 2453, subd. (m)(4)(E)(i).   

 

4. In regulations concerning the use of auxiliary engines by ocean-

going vessels berthed in California ports, the Extreme Heat Event 

shall be deemed an “emergency event” under CCR, title 17, 

section 93118.3, subd. (c)(14).  

 

5. This Order shall be deemed to provide notice to reduce use of 

grid-based electrical power under CCR, title 17, section 93118.3, 

subd. (c)(14)(C), and notice under that same section that 

reduction is no longer necessary at 11:59 p.m. on August 20, 

2020.  Ships that initially berthed at California ports between 

August 17, 2020 and August 20, 2020 shall not be required to use 

shore power until August 24, 2020.   

 

6. A ship operating on auxiliary engines pursuant to an 

“emergency event” under Paragraph 4 of this Order shall be 

deemed to qualify for an exemption under CCR, title 17, section 

93118.3, subd. (d)(1)(E)(1)(a), and any visit occurring during the 

period described in Paragraph 5 of this Order shall be counted 

towards compliance under CCR, title 17, section 93118.3, subd. 

(d)(1)(F)(1).   

 

7. The Air Resources Board shall exercise maximum discretion to 

permit the use of stationary and portable generators or auxiliary 

ship engines to reduce the strain on the energy infrastructure 

and increase energy capacity during the Extreme Heat Event.   

 

8. Any permit, regulation or law prohibiting, restricting or penalizing 

the use of stationary or portable generators or auxiliary ship 



engines allowed by this Order during the Extreme Heat Event is 

suspended.  

 

9. The provisions in paragraphs 3-7 shall expire at 11:59 p.m. on 

August 20, 2020. 

 

I FURTHER DIRECT that as soon as hereafter possible, this 

proclamation be filed in the Office of the Secretary of State and that 

widespread publicity and notice be given of this proclamation. 

 

 

      IN WITNESS WHEREOF I have   

      hereunto set my hand and caused  

      the Great Seal of the State of   

      California to be affixed this 16th day  

      of August 2020. 

 

 

 

 

 

      ____________________________ 

      GAVIN NEWSOM 

      Governor of California 

 

 

      ATTEST: 

 

 

 

 

       

_____________________________ 

      ALEX PADILLA 

      Secretary of State 
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PILLSBURY WINTHROP SHAW PITTMAN LLP  
MICHAEL S. MCDONOUGH (SBN 193684) 
michael.mcdonough@pillsburylaw.com 
725 South Figueroa Street, Suite 2800 
Los Angeles, CA 90017-5406 
Telephone:  (213) 488-7100 
Facsimile:  (213) 629-1033 
 
PILLSBURY WINTHROP SHAW PITTMAN LLP 
MARGARET ROSEGAY (SBN 96963) 
STACEY C. WRIGHT (SBN 233414) 
Four Embarcadero Center, 22nd Floor 
Post Office Box 2824 
San Francisco, CA  94126-2824 
Telephone: (415) 983-1000 
Facsimile: (415) 983-1200 
 
Attorneys for Petitioner and Plaintiff, 
WESTERN STATES PETROLEUM ASSOCIATION 
 
 

SUPERIOR COURT OF THE STATE OF CALIFORNIA 
 

IN AND FOR THE COUNTY OF LOS ANGELES 
 
 

 
WESTERN STATES PETROLEUM 
ASSOCIATION, 
 
     Petitioner and Plaintiff, 
 
     v. 
 
CALIFORNIA AIR RESOURCES BOARD; 
RICHARD COREY, in his official capacity 
as Executive Officer of the California Air 
Resources Board; and DOES 1 through 10, 
inclusive, 
 
     Respondents and Defendants. 
 
 
 
 

Case No.  
 
PETITIONER’S NOTICE OF CEQA 
ACTION 
 
 
[California Environmental Quality Act 
(“CEQA”), Pub. Res. Code § 21167.5] 
 

 

 
 
 
 
 
 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

 

 

 - 2 -  
 

4819-5524-0140.v1 NOTICE OF CEQA ACTION 

TO THE CALIFORNIA AIR RESOURCES BOARD (“CARB”) AND RICHARD 

COREY, IN HIS OFFICIAL CAPACITY AS EXECUTIVE OFFICER OF CARB 

(COLLECTIVELY, “RESPONDENTS”): 

PLEASE TAKE NOTICE, under Public Resources Code § 21167.5, that on 

September 25, 2020, Petitioner, Western States Petroleum Association (“WSPA”), intends 

to file a petition under provisions of the California Environmental Quality Act, Public 

Resources Code § 21000 et seq. (“CEQA”) (and other applicable law), against 

RESPONDENTS, challenging all decisions, approvals, and actions taken in adopting 

Resolution 20-22, Control Measure for Ocean-Going Vessels at Berth, and adoption of 

amendments to its existing Airborne Toxic Control Measure for Auxiliary Diesel Engines 

Operated on Ocean-Going Vessels At-Berth in a California Port (as amended, the 

“Amended Regulation”) on August 27, 2020.    

As to CEQA, the petition will seek a writ of mandate setting aside the Amended 

Regulation and a judicial determination and judgment that RESPONDENTS committed a 

prejudicial abuse of discretion by failing to proceed in the manner required by law, in 

violation of CEQA, on the grounds (without limitation) that RESPONDENTS and/or 

CARB:   

• failed to analyze the Amended Regulation’s full panoply of potentially significant 

environmental effects, ignoring information on potential impacts which CARB 

already possessed, improperly relying on inadequate programmatic review, and 

failing to adequately analyze impacts to biological resources (including those arising 

from a compressed construction compliance schedule for projects in sensitive 

habitat) and the serious health and safety and environmental risks associated with 

emissions capture systems on tanker vessels;  

• adopted an implementation timeline and measures that are “infeasible” as defined in 

CEQA;  

• failed to analyze the increased risk and potential impacts of a hazardous incident 
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from early deployment of untested technology; 

• failed to analyze cumulative impacts of the project together with other past, present

and probable future projects causing related impacts;

• failed to analyze reasonable project alternatives;

• adopted findings and a statement of overriding considerations that are not supported

by substantial evidence in the record (but instead overstate the Amended

Regulation’s purported benefits and are belied by evidence in the record); and

• failed to recirculate the Environmental Analysis for additional public review and

comment after adding significant new information as defined in CEQA Guidelines

§ 15088.5, thus, depriving the public and affected industry of important public

participation rights.

Dated: September 24, 2020. 

PILLSBURY WINTHROP SHAW PITTMAN LLP 

By 
Stacey C. Wright 
Attorneys for Petitioner and Plaintiff, 
WESTERN STATES PETROLEUM 
ASSOCIATION 
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PROOF OF SERVICE 

I am employed in the City of San Francisco, State of California, in the office of a member of 

the bar of this Court, at whose direction the service was made.  I am over the age of eighteen years, 

and not a party to the within action. My business address is Pillsbury Winthrop Shaw Pittman LLP, 

Four Embarcadero Center, 22nd Floor, San Francisco, CA 94111.  On September 24, 2020, I served 

the document(s) titled PETITIONER’S NOTICE OF CEQA ACTION on the agency as follows: 

California Air Resources Board 
P.O. Box 2815  
Sacramento, CA 95812 
 
☒ (BY MAIL) I caused each envelope, with postage thereon fully prepaid, to be 

placed in the United States mail at San Francisco, CA.  I am readily familiar with 
the practice of Pillsbury Winthrop Shaw Pittman LLP for collection and 
processing of correspondence for mailing, said practice being that in the ordinary 
course of business, mail is deposited in the United States Postal Service the same 
day as it is placed for collection. 

☐ (BY FACSIMILE) The above-referenced document was transmitted by facsimile 
transmission and the transmission was reported as complete and without error to 
the numbers listed in the above service list. 

☐ (BY EMAIL TRANSMISSION) The above-referenced document was 
transmitted via electronic transmission to the persons at the electronic-email 
addresses indicated above. 

 

I declare under penalty of perjury that the foregoing is true and correct.  Executed this 24th  

day of September, 2020, at San Ramon, California. 

 
 
 
  
 Chad Mekaru 
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4849-5809-6588.v1 NOTICE TO PREPARE RECORD OF PROCEEDINGS 

PILLSBURY WINTHROP SHAW PITTMAN LLP  
MICHAEL S. MCDONOUGH (SBN 193684) 
michael.mcdonough@pillsburylaw.com 
725 South Figueroa Street, Suite 2800 
Los Angeles, CA 90017-5406 
Telephone:  (213) 488-7100 
Facsimile:  (213) 629-1033 
 
PILLSBURY WINTHROP SHAW PITTMAN LLP 
MARGARET ROSEGAY (SBN 96963) 
STACEY C. WRIGHT (SBN 233414) 
Four Embarcadero Center, 22nd Floor 
Post Office Box 2824 
San Francisco, CA  94126-2824 
Telephone: (415) 983-1000 
Facsimile: (415) 983-1200 
 
Attorneys for Petitioner and Plaintiff, 
WESTERN STATES PETROLEUM ASSOCIATION 
 
 

SUPERIOR COURT OF THE STATE OF CALIFORNIA 
 

IN AND FOR THE COUNTY OF LOS ANGELES 
 
 

 
WESTERN STATES PETROLEUM 
ASSOCIATION, 
 
     Petitioner and Plaintiff, 
 
     v. 
 
CALIFORNIA AIR RESOURCES BOARD; 
RICHARD COREY, in his official capacity 
as Executive Officer of the California Air 
Resources Board; and DOES 1 through 10, 
inclusive, 
 
     Respondents and Defendants. 
 

Case No.  
 
PETITIONER’S NOTICE REQUESTING 
PREPARATION OF THE RECORD OF 
PROCEEDINGS 
(CEQA CLAIM)  
 
 
[California Environmental Quality Act 
(“CEQA”), Pub. Res. Code § 21167.6] 
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4849-5809-6588.v1NOTICE TO PREPARE RECORD OF PROCEEDINGS 

Under Public Resources Code § 21167.6, Petitioner, Western States Petroleum 

Association (“WSPA”), requests that Respondent, California Air Resources Board 

(“CARB”), prepare the record of proceedings relating to and concerning CARB’s August 

27, 2020 approval of Resolution 20-22, Control Measure for Ocean-Going Vessels at Berth, 

and adoption of amendments to its existing Airborne Toxic Control Measure (“ATCM”) for 

Auxiliary Diesel Engines Operated on Ocean-Going Vessels At-Berth in a California Port 

(as amended, the “Amended Regulation”).   

WSPA requests that CARB include in the record all documents and materials 

identified in CEQA § 21167.6(e), and any other documents or records relating to CARB’s 

determinations and actions relating to the Amended Regulation. 

WSPA will pay the reasonable cost of preparation of the record on notice of the 

estimated cost of payment, provided that an agreement for cost-sharing might be arranged. 

Dated: September 25, 2020. 

PILLSBURY WINTHROP SHAW PITTMAN LLP 
MICHAEL S. MCDONOUGH 
725 South Figueroa Street, Suite 2800 
Los Angeles, CA 90017-5406 

By 
Michael S. McDonough 
Attorneys for Petitioner and Plaintiff, 
WESTERN STATES PETROLEUM 
ASSOCIATION 
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4845-0518-0620.v1NOTICE OF CEQA ACTION 

PILLSBURY WINTHROP SHAW PITTMAN LLP 
MICHAEL S. MCDONOUGH (SBN 193684) 
michael.mcdonough@pillsburylaw.com 
725 South Figueroa Street, Suite 2800 
Los Angeles, CA 90017-5406 
Telephone:  (213) 488-7100 
Facsimile:  (213) 629-1033 

PILLSBURY WINTHROP SHAW PITTMAN LLP 
MARGARET ROSEGAY (SBN 96963) 
STACEY C. WRIGHT (SBN 233414) 
Four Embarcadero Center, 22nd Floor 
Post Office Box 2824 
San Francisco, CA  94126-2824 
Telephone: (415) 983-1000 
Facsimile: (415) 983-1200 

Attorneys for Petitioner and Plaintiff, 
WESTERN STATES PETROLEUM ASSOCIATION 

SUPERIOR COURT OF THE STATE OF CALIFORNIA 

IN AND FOR THE COUNTY OF LOS ANGELES 

WESTERN STATES PETROLEUM 
ASSOCIATION, 

     Petitioner and Plaintiff, 

     v. 

CALIFORNIA AIR RESOURCES BOARD; 
RICHARD COREY, in his official capacity 
as Executive Officer of the California Air 
Resources Board; and DOES 1 through 10, 
inclusive, 

  Respondents and Defendants. 

Case No. 

PETITIONER’S NOTICE TO THE 
CALIFORNIA ATTORNEY 
GENERAL 

[Code of Civil Procedure § 388; Public 
Resources Code § 21167.7] 

              Lawsuit under the California              
              Environmental Quality Act 
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4845-0518-0620.v1NOTICE OF CEQA ACTION 

PLEASE TAKE NOTICE, pursuant to Code of Civil Procedure § 388 and Public 

Resources Code § 21167.7, that on September 25, 2020, Petitioner, Western States 

Petroleum Association (“WSPA”), filed a petition under the provisions of the California 

Environmental Quality Act, Public Resources Code § 21000 et seq. (“CEQA”), against 

Respondent California Air Resources Board (“CARB”), challenging all actions and 

approvals taken in adopting Resolution 20-22, Control Measure for Ocean-Going Vessels at 

Berth, and adoption of amendments to CARB’s existing Airborne Toxic Control Measure 

for Auxiliary Diesel Engines Operated on Ocean-Going Vessels At-Berth in a California 

Port (as amended, the “Amended Regulation”) on August 27, 2020.    

The petition seeks a writ of mandate setting aside the Amended Regulation and a 

judicial determination and judgment that CARB committed a prejudicial abuse of discretion 

by failing to proceed in the manner required by law, in violation of CEQA.   

A copy of the Petition is attached to this Notice.  

Dated: September 25, 2020. 

PILLSBURY WINTHROP SHAW PITTMAN LLP 
MICHAEL S. MCDONOUGH 
725 South Figueroa Street, Suite 2800 
Los Angeles, CA 90017-5406 

By 
Michael S. McDonough 
Attorneys for Petitioner, 
WESTERN STATES PETROLEUM 
ASSOCIATION 
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