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EXECUTIVE SUMMARY 

 

Rule 1178 - Further Reductions of VOC Emissions from Storage Tanks at Petroleum Facilities 

(Rule 1178) limits volatile organic compounds (VOC) emissions from storage tanks at petroleum 

facilities that have emitted more than 20 tons of VOC in any reporting year since the rule’s 

adoption in 2001. Applicable storage tanks have a design capacity of 19,815 gallons or more and 

store materials with a true vapor pressure (TVP) of greater than 0.1 pounds per square inch (psi) 

absolute. The rule requires more stringent controls for storage tanks located at higher emitting 

facilities such as gasketed and/or bolted covers, sleeves, and/or wipers on all roof components. 

Best available rim seal systems and domes were also required for certain tanks.  

 

Rule 463 – Organic Liquid Storage (Rule 463) limits VOC emissions from above-ground storage 

tanks that store organic liquids. Applicable storage tanks have a design capacity of 19,815 gallons 

or more or have a design capacity between 251 and 19,815 gallons and are used to store gasoline. 

The rule requires floating roofs with seals, or fixed roofs with 95 percent (%) emission control, for 

storage tanks with capacity of 39,630 gallons or more used to store organic liquid with TVP of 0.5 

psia or greater, and for storage tanks with capacity of 19,815 gallons used to store organic liquid 

with TVP of 1.5 psia or greater.  

 

California Assembly Bill 617 (AB 617) was signed into state law in 2017 and required strategies 

to reduce toxic air contaminants and criteria pollutants in disadvantaged communities. During the 

development of the Wilmington, Carson, West Long Beach (WCWLB) Community Emission 

Reduction Plan (CERP), community members expressed concern about refinery emissions. 

Development of PAR 1178 was initiated in response to Chapter 5b, Action 4 in the WCWLB 

CERP that was adopted on by the South Coast AQMD Governing Board September 6, 2019. 

Recommendations for proposed amendments to Rule 1178 included improving current leak 

detection and repair requirements by incorporating advanced leak detection technologies and 

requiring additional controls.  

 

Control Measure FUG-03 – Further Reductions of Fugitive VOC Emissions in the Final 2012 Air 

Quality Management Plan (AQMP) identified the implementation of advanced leak detection 

technologies, including optical gas imaging, as a method to reduce the emissions impact from 

leaks. The 2016 Final AQMP included Control Measure FUG-01 – Improved Leak Detection and 

Repair to utilize advanced remote sensing technologies to allow for faster identification and repair 

of leaks from equipment at oil and gas and other facilities that are currently required to maintain a 

leak detection and repair (LDAR) program. The 2022 Final AQMP included Control Measure 

FUG-01 - Improved Leak Detection and Repair to reduce emissions of volatile organic compounds 

(VOC) from fugitive leaks from process and storage equipment.  

 

The United States Environmental Protection Agency (U.S. EPA) established Reasonably 

Available Control Technology (RACT) requirements for tanks subject to the agency’s 2016 

Control Techniques Guidelines (2016 CTG) for the Oil and Gas Industry. RACT deficiencies were 

identified in California Air Resources Board’s (CARB) Oil and Gas Methane rule which partially 

relies on Rules 1178 and 463.   
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Proposed Amended Rule 1178 (PAR 1178) establishes more stringent leak detection and repair 

and control requirements. PAR 1178 establishes weekly optical gas inspections and additional 

control requirements for doming, emission control systems, and secondary seals. Additionally, 

PAR 1178 and Proposed Amended Rule 463 (PAR 463) address the RACT deficiency. PAR 1178 

applies to 1,071 tanks located at 29 facilities including refineries, bulk storage, loading, and oil 

production facilities. The proposed requirements will reduce VOC emission by 0.76 tons per day. 

The cost-effectiveness to implement OGI inspections is $16,900 per ton of VOC reduced. The 

cost-effectiveness to require doming on additional tanks is $35,800 per ton of VOC reduced. The 

cost-effectiveness to require secondary seals on all floating roof tanks is $22,100 per ton of VOC 

reduced. PAR 463 applies to 1,391 storage tanks located at 211 facilities including petroleum, 

electricity generation and chemical manufacturing and distribution. There are no expected costs to 

address the RACT deficiency as no storage tanks have been identified that exceed six tons per year 

of emissions and are uncontrolled. PAR 1178 partially implements Control Measure FUG-01 of 

the 2022 AQMP. 

  

PAR 1178 and PAR 463 were developed through a public process. Seven Working Group meetings 

for PAR 1178 were held on March 17, 2021, July 15, 2021, December 9, 2021, March 24, 2022, 

July 14, 2022, October 27, 2022, and January 5, 2022. Working Group meetings includes attendees 

from affected businesses, environmental and community representatives, public agencies, 

consultants, and other interested parties. The purpose of the Working Group meetings is to discuss 

details of proposed amendments and to listen to concerns with the objective to build consensus 

and resolve issues. Staff met with multiple stakeholders during the rule development process and 

conducted several site visits. A Public Workshop for PAR 1178 and PAR 463 will be held on 

March 1, 2023. The purpose of the Public Workshop is to present the proposed amended rule 

language to the general public and to stakeholders, as well as to solicit comments.  
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INTRODUCTION 

Rule 1178 limits VOC emissions from storage tanks at petroleum facilities that have emitted more 

than 20 tons of VOC in any reporting year since the rule’s adoption in 2001. Applicable storage 

tanks have a design capacity of 19,815 gallons or more and store materials with true vapor pressure 

of greater than 0.1 psia true vapor pressure (TVP). The rule implemented more stringent controls 

for storage tanks located at larger, higher emitting facilities including gasketed and/or bolted 

covers on roof openings, sleeves and wipers and best available rim seal systems for floating roof 

tanks. Fixed roofs vented to the atmosphere were required to be converted to an internal or external 

floating roof tanks or vent to a fuel gas system or an emission control system with at least 95 

percent control efficiency. External floating roof tanks were required to be retrofit with domes if 

storing material with true vapor pressure of 3 psia or greater, excluding tanks storing crude oil.  

Rule 463 regulates emissions from above-ground storage tanks with a design capacity of 19,815 

gallons or greater used for storage of organic liquids, and any above-ground storage tanks with a 

capacity between 251 gallons to 19,815 gallons used for the storage of gasoline. Rule 463 requires 

tanks with capacity of 39,630 gallons storing liquids with TVP of 0.5 psia or greater and tanks 

with capacity of more than 19,815 gallons storing liquid with TVP of 1.5 psia or greater to have 

an external floating roof, internal floating roof or fixed roof and in which the tank is vented to a 

fuel gas system or vapor recovery system that meets 95 percent or greater control efficiency by 

weight. 

California Assembly Bill 617 (AB 617) was signed into state law in 2017 and required strategies 

to reduce toxic air contaminants and criteria pollutants in disadvantaged communities. AB 617 

requires the California Air Resources Board (CARB) to select specific disadvantaged communities 

to prepare and implement a Community Emission Reduction Programs (CERPs) for each 

community. In 2018, CARB selected the Wilmington, Carson, West Long Beach (WCWLB) 

community. 

During the development of the WCWLB CERP, community members expressed concern about 

refinery emissions. Rule amendment development was initiated as a result of the Final WCWLB 

CERP adopted on September 6, 2019. Chapter 5b, Action 4 in the WCWLB CERP initiates rule 

development to amend Rule 1178 – Further Reductions of VOC Emissions from Storage Tanks at 

Petroleum Facilities. Recommendations for proposed amendments for Rule 1178 focused on 

improving leak detection requirements with the use of advanced technologies and requiring 

additional controls. 

Control Measure FUG-03 – Further Reductions of Fugitive VOC Emissions in the Final 2012 Air 

Quality Management Plan (AQMP) identifies the implementation of advanced leak detection 

technologies, including optical gas imaging, as a method to reduce the emissions impact from 

leaks. The 2016 Final Air Quality Management Plan included Control Measure FUG-01 – 

Improved Leak Detection and Repair to utilize advanced remote sensing technologies to allow for 

faster identification and repair of leaks from equipment at oil and gas and other facilities that are 

currently required to maintain a leak detection and repair (LDAR) program.  

 

Staff assessed current Rule 1178 requirements and identified potential areas of improvement 

including leak detection and repair requirements and the potential for further emission reductions 

from requiring more stringent controls. Leak detection using enhanced leak detection technologies 

have become more widespread since the adoption of Rule 1178. Staff has assessed multiple leak 
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detection technologies as part of the PAR 1178 rule development process. Staff also analyzed 

control technologies and methods that have gained popularity since the rule’s adoption in 2001 as 

well as analyzed the potential for requiring existing control technologies for additional tanks. 

Proposed amendments to PAR 1178 are based on determination of feasible and cost-effective 

technologies that were assessed through a best available retrofit control technologies (BARCT) 

analysis.  

 

Deficiency Identified by U.S. EPA 

In 2016, U.S. EPA released control techniques guidelines (2016 CTG) for oil and gas industry 

containing reasonably available control technology (RACT) for sources covered under the 2016 

CTG. Nonattainment areas classified as “Moderate” or above, such as South Coast AQMD, are 

required to implement RACT for VOC sources covered by the CTG. Storage tanks covered by the 

2016 CTG include those with potential for VOC emissions of six tons per year or more and are 

located at oil and natural gas facilities (excluding distribution). The RACT recommendation for 

storage tanks covered by the 2016 CTG is 95% emission control. Rules 463 and 1178 contain 

requirements for 95% emission control or greater, however, do not apply to storage tanks based 

on their potential for VOC emissions. Rather, Rules 463 and 1178 apply to tanks based on capacity 

and true vapor pressure of the material stored. U.S. EPA has stated that it is unclear whether all 

tanks subject to the 2016 CTG are included in the applicability of Rules 463 and 1178. PAR’s 463 

and 1178 will address the deficiency by modifying the applicability to include tanks with a 

potential for VOC emissions of six tons per year or greater.  

 

REGULATORY HISTORY  

 

Rule 463 was adopted in 1977 and regulates emissions from above-ground storage tanks. Rule 463 

requires tanks to have an external floating roof, internal floating roof, or fixed roof and in which 

the tank is vented to a fuel gas system or vapor recovery system that meets 95 percent or greater 

control efficiency by weight. The most recent amendments to Rule 463 include removal of the 

hydrogen sulfide content standard and associated test method shown to be non-reproducible and 

to harmonize test methods and leak standards as Rule 1178. 

 

Rule 1178 was adopted in 2001 and requires additional emission controls for tanks with capacity 

of 19,815 gallons or greater used for the storage of organic liquids with a true vapor pressure of 

greater than 0.1 psia located at any petroleum facility that emits more than 20 tons of VOC in any 

reporting year since 2000. The additional emission controls included domes, gasketed and/or 

bolted covers with sleeves or wipers on all roof opening, best available rim seal systems, and 

emission controls systems for fixed roof tanks.  

 

Rule 1178 was amended on April 7, 2006 to allow an alternative for drain cover, include a modified 

seal requirement, update the inspection form, and clarify compliance schedule. Rule 1178 was 

amended again on April 6, 2018 to specify requirements for flexible enclosure systems, require 

repairs or replacements to be conducted within 72 hours of an identified leak, and clarify report 

submissions. Rule 1178 was amended again on November 6, 2020 to allow certain operators to 

accept a permit condition limiting vapor pressure on the material stored in lieu of installing a 

domed roof. 
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AFFECTED INDUSTRIES 

 

PAR 1178 affects 1,071 tanks located at 29 facilities in the petroleum industry including refineries, 

bulk storage, terminals, and oil production. Staff identified 10 refineries, 7 bulk storage, 10 

terminals, and 2 oil production facilities affected by PAR 1178.  PAR 463 affects tanks in the 

petroleum, electricity generation, and chemical manufacturing and distribution industries.  

 

PUBLIC PROCESS 

 
PAR 1178 and PAR 463 were developed through a public process. Seven Working Group meetings 

for PAR 1178 were held on March 17, 2021, July 15, 2021, December 9, 2021, March 24, 2022, 

July 14, 2022, October 27, 2022, and January 5, 2022. Working Group meetings include affected 

businesses, environmental and community representatives, public agencies, consultants, and other 

interested parties. The purpose of the Working Group meetings is to discuss details of proposed 

amendments and to listen to concerns with the objective to build consensus and resolve issues. 

Staff met with multiple stakeholders during the rule development process and conducted several 

site visits.  

 

In addition, a Public Workshop for PAR 1178 and PAR 463 is scheduled for March 1, 2023. The 

purpose of the Public Workshop is to present the proposed rule language to the general public and 

to stakeholders, as well as to solicit comments. Determination of the applicable California 

Environmental Quality Act (CEQA) document is pending. 

 

Staff has also held numerous individual meetings regarding PAR 1178 and PAR 463 with 

stakeholders, including facilities and environmental groups to understand specific concerns and 

how the rule may uniquely affect them. Staff also met with technology and lead detection service 

providers. In addition, staff conducted 12 site visits to understand the different types of tanks and 

operations. 
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INTRODUCTION 

PAR 1178 development was initiated in response to concerns voiced during the development of 

the WCWLB CERP. Additionally, South Coast AQMD periodically assesses rules to ensure that 

BARCT is reflected in rule requirements. To address these concerns, staff conducted a BARCT 

assessment. During the BARCT assessment process, staff examines current rule requirements, 

current rule requirements at other agencies, emission reducing technologies and methods, and cost-

effectiveness for feasible technologies and methods with potential to reduce emissions.  

 

Staff assessed current rule requirements and identified areas for improvement. During the AB 617 

WCWLB CERP development, recommendations were made for improved leak detection and 

repair requirements and additional controls. Staff analyzed current storage tank regulations at 

agencies in the United States, as well as European and Canadian regulations and identified where 

requirements are more stringent than the current requirements of Rule 1178.  

 

Staff reviewed enhanced leak detection technologies and methods, and control technologies. Leak 

detection technologies reviewed included optical gas imaging (OGI), gas sensors, and open path 

devices. Methods reviewed included continuous monitoring and more frequent inspections. 

Control technologies reviewed included domes, proximity switches, cable suspended floating roof 

systems, and vapor recovery.  

 

As part of the technology assessment, a cost-effectiveness analysis was conducted for technologies 

with potential to reduce emissions. A cost-effectiveness analysis determines the cost per ton of 

pollutant reduced. In the 2022 AQMP, a cost-effectiveness threshold of $36,000 per ton of VOC 

reduced was established. An incremental cost-effectiveness was conducted for proposed controls 

and monitoring methods and is detailed in Chapter 4.  

 

Staff obtained data from multiple sources which included: online articles, industry publications, 

scientific and vendor literature, permits and source tests, annual emission reports, inspection 

reports, site visits, stakeholder meetings, Working Group meetings, a public workshop, and South 

Coast AQMD inter-departmental meetings.  

 

Staff will be conducting a separate rule development process to assess BARCT for Rule 463. 

 

EMISSIONS FROM STORAGE TANKS 

 

Rule 1178 applies to aboveground storage tanks with capacity of 19,815 gallons or more and are 

used to store organic liquids with a true vapor pressure of greater than 0.1 psia under actual storage 

conditions and are located at facilities that have emitted 20 tons or more in any calendar year since 

year 2000. There are 5 major categories of storage tanks subject to the rule: fixed roof tanks, 

external floating roof tanks, domed external floating roof tanks and internal floating roof tanks. 

There are a total of 1,072 stationary tanks subject to PAR 1178 as well as 55 individually permitted 

portable tanks and 25 permitted portable tank systems consisting up to 20 portable tanks for each 

permit.  
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Storage tanks emit VOC through openings inherent in the tank design. Rule 1178 requires the use 

of seals and covers to reduce the amount of VOC that can migrate out of the tank through the tank 

openings. Tank openings on fixed roof tanks include, but are not limited to, vapor recovery 

connection points, pressure vacuum vents and sample hatches. Floating tanks also contain roof 

openings including around the rim seal, guidepoles, rim vents, pressure vents, hatches, and roof 

legs. Controls are currently required on all roof openings. For this rule development staff has 

reviewed other technologies with the potential to further reduce emissions from the roof openings. 

 

CURRENT REGULATORY REQUIREMENTS 

 

South Coast AQMD Requirements 

Rule 1178 contains requirements for storage tanks with organic liquid with a TVP greater than 0.1 

psia, with capacity of 19,815 gallons or more, and are located at facilities that have emitted over 

20 tons of VOC in any inventory year since 2000. Control requirements include specifications for 

tank roofs, emission control systems, and cover and seals for roof openings. Inspection and 

monitoring requirements are specific to the type of tank.  

 

Floating roofs, or fixed roofs with 95% by weight emission control, are required for every tank. 

Domes on external floating roof tanks are required for tanks storing organic liquid with TVP of 3 

psia or greater. Tanks used to store crude oil are exempt from the doming requirement. Rim seals 

systems for floating roofs have gap requirements. Primary seals must not have gaps larger than 1.5 

inch. Gaps greater than 0.5 inch cannot exceed 30% of the circumference and gaps greater than 

0.125 inch cannot exceed 60% of the circumference and there cannot be a continuous gap of greater 

than 0.125 inch for more than 10% of the circumference. Secondary seals must not have gaps 

greater than 0.5 inch and gaps greater than 0.125 inch cannot exceed 5% of the circumference of 

the tank.  

Controls for floating roofs include gaskets, gasketed covers, and sleeves or flexible enclosure 

systems for all roof penetrations. Certain roof openings cannot have a visible gap which is a gap 

greater than 1/8 inch and must be maintained in a vapor tight condition that does not emit more 

than 500 ppm of VOC. Fixed roof tanks are required to maintain a vapor tight condition for all 

roof openings and have at least 95% by weight emission control. 

 

Rule 1178 contains differing inspection requirements for different tank types. Below is a summary 

of the inspection requirements. 

 

Fixed roofs: 

• U.S. EPA Method 21 measurements quarterly 

• Annual performance tests on vapor recovery systems 

• Engineering data sheets on pressure-vacuum vents 

External floating roof tanks: 

• Measure gaps of all roof openings semi-annually and each time tank is degassed of 

emptied, or U.S. EPA Method 21 

• Complete gap measurements of rim seal system on semi-annual basis and each time the 

tank is emptied or degassed 
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Internal and dome external floating roof tanks: 

• Visual inspections of rim seal and roof openings and LEL readings semi-annually 

• Complete gap measurements of rim seal system when tank is emptied or degassed (at 

least every 10 years). 
 

Other Regulatory Requirements 

Staff reviewed rules and regulations of other air regulating agencies including U.S. EPA, San 

Joaquin Valley Air Pollution Control District (SJVAPCD), and Bay Area Air Quality Management 

District (BAAQMD). Staff identified requirements more stringent than those contained in South 

Coast AQMD’s Rule 1178 for controls and monitoring. It is important to note there are several 

requirements where South Coast AQMD’s Rule 1178 is more stringent than requirements 

contained in other air districts’ rules, such as applicability, inspection frequency, doming and other 

requirements and may be more stringent overall. However, the following discussion describes the 

requirements that are more stringent than Rule 1178 found in other regulations. 

 

U.S. EPA 40 CFR Part 60 Subpart Kb applies to tanks that were constructed, reconstructed or 

modified after July 23, 1984. Staff identified requirements for primary seal gaps that are more 

stringent. Subpart Kb requires primary seal gaps do not exceed 212 cm2 per meter of tank diameter.  

 

SJVAPCD’s Rule 4623 contains more stringent gap requirements. A visible gap is any gap that is 

0.060 inch. Primary seal gaps greater than 0.5 inch cannot occur for more than 10% of the tank 

circumference and primary seal gaps greater than 0.125 inch cannot occur for more than 30% of 

the tank circumference.   

 

BAAQMD’s Regulation 8, Rule 5 has more stringent gap requirements and a more stringent leak 

definition. BAAQMD defines a visual gap as a gap that is 0.060 inch. Primary seals gaps greater 

than 0.5 inch can occur for more than 10% of the tank circumference, gaps greater than 0.125 inch 

cannot occur for more than 40% of the tank circumference. BAAQMD also requires that the 

maximum gap on newer welded tanks cannot exceed 0.06 inch. BAAQMD has a leak definition 

of 100 ppm for all components with the exception of pressure vacuum vents.   

 

CONTROL TECHNOLOGIES 

 

Doming for External Floating Roof Tanks Storing Crude Oil 

Domes are roofs that can be installed onto external floating roof tanks. They are typically a 

geodesic dome shape and made of lightweight material such as aluminum. Domes that are affixed 

onto external floating roof tanks are not vapor tight and have vents along the bottom of the dome 

where it meets the tank shell. This is a required design for floating roof tanks to allow the floating 

roof to move up and down without adverse effects. Domes are effective at reducing emissions from 

tanks by eliminating wind moving over the external floating roof. Wind can carry vapors out from 

inside the tanks through the floating roof seals. It is estimated that installing domes on external 

floating roof tanks storing crude oil and reduce standing losses by 70%-75%1. 

 
1 Based on results from Tank ESP for doming external floating roofs of different diameters storing crude with RVP 6-9 at 80F in 

Los Angeles, with deck fittings currently required by Rule 1178.  
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Cost to install domes vary with diameter size. External floating roof tanks can be as small as 30 

feet in diameter and as large as 260 feet in diameter. Costs associated with doming include 

materials, labor, vehicles for supply delivery and crane support, crane rentals, site preparation, 

cleaning, degassing, storage leasing and permitting. Costs were obtained from vendors for 

equipment and installation of domes of different sizes. Facilities supplied costs from vendor quotes 

and past doming projects. Costs were provided by seven facilities for doming external floating 

roof tanks of with diameters ranging from 50-260 feet. Doming project costs ranged from 

approximately $207,000 to $3.7 million and included costs for fire suppression systems and union 

labor required by Senate Bill 54. Refer to Chapter 4 for additional cost details.  

 

Staff identified 54 external floating roof tanks used to store crude, 90 feet to 260 feet in diameter. 

Tanks storing crude oil were identified using 2019 Annual Emission Reports. Based on cost 

information provided by facilities, staff developed a cost curve that estimates costs for tanks of all 

diameters. The cost-effectiveness to require domes on 54 tanks is $35,800 per ton of VOC reduced. 

Refer to Chapter 4 for additional cost-effectiveness details.  

 

Alternative to Doming 

Staff analyzed alternative options to doming with potential to result in equivalent emission 

reductions. Staff’s analysis showed that limiting the TVP of crude stored has potential to result in 

equivalent emission reductions. Based on emissions calculations using Tank ESP PRO software, 

staff found that limiting Reid Vapor Pressure (RVP) of crude to approximately 3.7 psia results in 

equivalent emission reductions to doming. RVP is the vapor pressure of the organic liquid at 100 

degrees Fahrenheit as determined by ASTM Method D-323, whereas true vapor pressure is the 

vapor pressure of the organic liquid at actual storage temperature. The average true vapor pressure 

of the crude stored in the tanks proposed to be domed is approximately 2.2 psia. Staff is proposing 

to maintain the requirement for doming on external floating roof tanks used to store organic liquid 

with TVP of 3 psia or greater and remove the exemption for crude oil tanks. It is expected that 

some facilities will elect to only store crude oil with a true vapor pressure below 3 psia in lieu of 

doming.  

 

Proximity Switches 

Proximity switches are sensors designed to detect when covers to roof openings, such as sample 

hatches, are not properly closed. Proximity switches are also designed to detect when pressure 

vacuum relief vents (PVRV) have not re-seated properly. The sensors system consists of a switch, 

transmitter, and receiver. Solar power options are available for power in remote locations. The 

system is intrinsically safe and explosion proof.  

 

Proximity switches can reduce emissions from sample hatches left open, or not properly closed, or 

from PVRVs that do not re-seat properly by alerting facilities when an opening is detected, 

resulting in faster repair timelines. Remote tanks that are not frequented and/or subject to regular 

inspections may emit for extended periods of time. Network systems can be designed to alert 

facilities via email or cellular phone text. One limitation reported by a proximity switch provider 

is in the proximity switch’s ability to detect small openings of the sample hatch cover or PVRV 
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seat. The provider estimates covers and/or PVRV seat open 10%-15% may go undetected by the 

proximity switch.  

 

Many proximity switches are in use today and most commonly found on tank batteries at oil 

production sites. Staff is not aware of proximity switches implemented at large tank farms 

containing tanks very large in diameter with large footprints, such as the tanks subject to Rule 

1178. Figures 2.1 and 2.2 illustrate the difference where proximity switches have been 

implemented and tank farms subject to PAR 1178. 

 

Figure 2.1 – Tank Battery at Oil Production Site 

 

 
        trends.directindustry.com/project-166290.html 

 

Figure 2.2 – Tank Farm at Rule 1178 Facility 

 

 
 

Costs for proximity switches were obtained from one supplier that provided a quote. One 

transmitter and switch per tank is required and was quoted at $1,850. One base radio can 

accommodate up to 96 transmitters and is required for each facility. Staff is the distance between 

tanks at facilities subject to PAR 1178 would affect the number of transmitters one base radio can 

connect with. The base radio was quoted at $2,650. For facilities without access to grid power, a 

solar power supply may be used and was quoted at $2,400. For facilities without internet 

connection, a cellular option is available to alert the facility via text or email and was quoted at 
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$1,300. Staff estimated costs for 1,072 tanks. Staff assumed approximately 3/4 tanks are floating 

roof (external, domed, internal) tanks (804 tanks) and 1/4 are fixed roof tanks (268 tanks). It was 

estimated that floating roof tanks would need to one switch for the guidepole cover and fixed roof 

tanks would need 3 switches per tank for each of the PVRVs. The total number sensors needed for 

all tanks is 1,605. The total number of transmitters required is also 1,605. The total estimated cost 

for 1,605 switches and transmitters is $2,969,250. Assuming one base radio can connect to all 

transmitters at a large facility, staff applied costs for one base radio per facility and one solar power 

supply per facility. The total estimated cost for base radios and power supply is $146,450. The 

proximity switch supplier did not provider costs for installation of the sensor system. Staff assumed 

installation costs at 50% of equipment costs to include travel, site evaluation, planning, and 

installation. The total estimated equipment cost is $4,600,325. Cost-effectiveness was based on 

available cost information, assumed equipment life of 10 years and assumed emission reductions 

equivalent to the reductions estimated be achieved with continuous monitoring (refer to Figure 

4.2). The total cost-effectiveness is $2,600 per ton of VOC reduced.  

 

Staff has reviewed inspector reports to obtain information on how often sample hatches are found 

open or not properly closed. Staff also discussed with facilities about the frequency that hatches 

are open. Notice of violations were reviewed for the past five years for Rule 1178 and 463. One 

notice of violation was written to a facility subject to Rule 463 for a sample hatch cover that was 

not properly closed. Discussions with facilities revealed that guidepole covers are not often open 

for sampling. Sampling frequency and methods at facilities differed and some facilities may 

sample more frequently than others or more frequently at certain times, depending on operations. 

One facility stated that they may manually take sample monthly and sometimes weekly for some 

tanks. 

 

Although cost-effectiveness is estimated at $2,600 per ton of VOC reduced, staff is not proposing 

to require proximity switches on tanks subject to PAR 1178. PAR 1178 will require facilities to 

inspect tanks on a weekly basis with an OGI device. OGI inspections will capture leaks resulting 

from an open sample hatch or PVRV that has not re-seated properly. Additionally, OGI inspections 

will identify open sample hatches or open PVRVs and leaks when proximity switches cannot, such 

as when a sample hatch cover or PVRV is open less than 15% or when sample hatch gaskets and 

covers are worn or degraded. Staff believes that the proposed weekly OGI inspections are more 

effective in detecting leaks from hatches and PVRVs 

 

Cable Suspension Systems 

Cable suspended floating roofs are designed with cable suspensions systems to support the floating 

roof and remove the need for roof legs. The emissions benefits of cable suspension systems include 

the elimination of floating roof leg penetrations that provide a potential opening where VOC can 

migrate from below the floating roof to atmosphere.  

It was initially estimated that cable suspended floating roofs would decrease standing losses by 

35%2. Estimated emission reductions were based on results from Tank ESP PRO software. Staff 

 
2 Based on results from Tank ESP for eliminating roof legs on internal floating roof tanks 70’, 90’ and 117’ in diameter storing 

various organic liquids including gasoline with RVP 10 at 80F in Los Angeles, with standard deck fittings currently required 

by Rule 1178 and Tank ESP default settings for roof leg controls. 
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comparing emissions from a tank with roof legs with standard controls to a tank with no roof legs. 

The standard controls inputted were based on defaults provided by the software for each tank type 

and size. Staff was made aware that the default option for roof leg controls does not reflect current 

requirements in Rule 1178 for roof legs socks on all adjustable roof legs. Staff has revised the 

input to reflect controls currently required on internal floating roof tanks which are impervious 

VOC socks for adjustable roof legs. The results from the revised calculation show an 8%3 reduction 

in total emissions when a tank’s roof legs are eliminated.  

 

Costs vary to retrofit internal floating roof tanks with cable suspension systems and depend on 

factors such as the existing floating roof and the structure of the fixed roof. Not all existing floating 

roofs are compatible with cable suspension systems and the fixed roof of the tank must be able to 

support the cable suspension system. Costs were obtained from two suppliers for the retrofit of a 

cable suspension system on an existing floating roof and the retrofit of a cable suspension system 

with a new compatible floating roof. Both cost estimates assume that the fixed roof is compatible 

with the cable suspension system and would not require significant modification or replacement. 

One supplier provided two cost estimates. The cost to retrofit an existing floating roof with a cable 

suspension system was estimated at $70,000. The cost to install a cable suspension system with a 

new floating roof was estimated at $200,000. Another supplier provided a quote that included costs 

for equipment, shipping, demolition, roof modification and labor for installation. Total costs 

ranged from $120,000 to $670,000 depending on the size of the tank, up to 150 feet in diameter. 

During Working Group Meeting #5, staff presented a cost-effectiveness of greater than $39,800. 

The cost-effectiveness to require cable suspension systems is $153,000 per ton of VOC reduced. 

Staff is not proposing to require cable suspension systems for internal floating roof tanks. 

 

 Emission Control Systems (Vapor Recovery) 

Vapor recovery systems are systems that collect VOC vapors and either destroy the VOC by 

combustion or remove VOC from gas streams prior to reaching the atmosphere with adsorption. 

Vapor recovery systems are currently used for emissions control on sources at petroleum facilities 

such fixed roof tanks and truck loading racks. The most common type of vapor recovery system 

used on fixed roof tanks are combustion systems that have associated NOx emissions. Adsorption 

with carbon canisters do not emit NOx emissions, however, have higher capital costs and are less 

desirable for tanks. One supplier stated they would guarantee 98% efficiency for combustion 

systems and 95% for non-combustion systems.  

 

Staff also obtained information during site visits and from vapor recovery performance tests. One 

facility stated that truck loading rack vapor recovery system achieves greater than 99% control 

efficiency. Staff reviewed compliance reports and initial performance tests for combustion units. 

All annual performance tests confirm compliance with current rule requirements but do not specify 

the efficiency of the unit. One compliance report showed results of greater than 99% control 

efficiency. Four initial performance tests for combustion vapor recovery systems were reviewed 

and showed greater than 99% control efficiency. Based on the information staff obtained and 

 
3 Based on results from Tank ESP for eliminating roof legs on internal floating roof tanks 70’, 90’ and 117’ in diameter storing 

various organic liquids including gasoline with RVP 10 at 80F in Los Angeles, with standard deck fittings and current 

required emission controls for roof legs.  
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vendor guarantees, staff proposes to require at least 98% control efficiency for emission control 

systems. 

 

 Seal Requirements 

When reviewing other agency requirements, staff identified seal requirements more stringent than 

those in Rule 1178. Staff analyzed the feasibility of requiring more stringent seal gap requirements 

that reflected requirements at other agencies. The new requirements would revise the gap 

allowances for secondary seals. Gaps between the secondary seal and tank shell greater than 1/8 

inch could not exceed 30% (currently 60%) of the tank circumference. Gaps greater than 1/2 inch 

cannot exceed 10% (currently 30%) of the circumference.  

 

Staff reviewed a statistically significant sample of leak reports for floating roof tanks (10%). 

Eighty-four leak reports were reviewed to determine the feasibility of meeting more stringent gap 

requirements. Forty-eight out of 84 leak reports showed no gaps. Gaps reported on the remaining 

36 leak reports showed gaps that met the more stringent gap requirements established at other 

agencies. Based on the information reviewed, staff concludes that tanks are already in compliance 

with more stringent proposed gap requirements.  

 

Staff reviewed facility permits to identify internal floating roof tanks without secondary seals. Staff 

identified eight internal floating roof tanks storing organic liquid with TVP greater than 0.1 psia 

that were not equipped with secondary seals. The cost-effectiveness for requiring secondary seals 

on internal floating roof tanks storing organic liquid with TVP greater than 0.1 psia is $22,100 per 

ton of VOC reduced. Refer to Chapter 4 for cost-effectiveness details for requiring secondary seals. 

Staff is proposing the installation of secondary seals when a tank is next emptied or degassed but 

no later than 10 years after date of adoption.  

 

LEAK DETECTION TECHNOLOGIES 

 

Staff reviewed leak detection technologies, including continuous monitoring systems. 

Technologies reviewed included optical gas imaging devices, gas sensors and open path detection 

devices. Several suppliers  were contacted to obtain information about the viability of the 

technologies. Staff also contacted leak detection service providers to understand their experience 

with using leak detection technologies.  

 

Optical Gas Imaging (OGI) 

An optical gas imaging camera uses infrared technology capable of visualizing vapors. Optical gas 

imaging cameras have different detectors capable of visualizing a variety of gas wavelengths. VOC 

wavelengths are in the 3.2-3.4 micrometer waveband. OGI cameras with the ability to detect or 

visualize in this range of waveband contain a cryocooler that is integrated into the sensor and 

increases the sensitivity of the camera and the ability to detect smaller leaks. OGI cameras are 

widely used a screening tool for leak detection purposes.  

 

OGI cameras are accepted as a viable leak detection technology and have continuous monitoring 

capability. Fixed OGI systems have been implemented at well sites and compression stations for 

continuous emissions monitoring. Handheld OGI cameras are used widely by leak detection 
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service providers as well as facilities. Figure 2.1 contains an example of the coverage a network 

of fixed OGI camera can provide.  

 

Figure 2.1 – Example of Leak Detection Coverage with 7 Fixed OGI Devices 

 

  
 

Fixed OGI cameras would likely not catch all leaks that may be identified during an inspection 

where a portable OGI device is manually operated. Fixed OGI cameras are limited in the number 

of angles from which a tank can be viewed and would likely be further away from a source 

compared to a person conducting an inspection with a portable OGI device. There is greater 

likelihood that smaller leaks would be identified during manual field inspections. As with other 

fixed monitoring systems, it is unlikely tanks can be monitored in as close a proximity as with 

portable monitoring devices such as a portable OGI or even a toxic vapor analyzer (TVA). Figures 

2.1 and 2.2 show images captured with an OGI device by South Coast AQMD compliance and 

enforcement staff. 

 

Figure 2.1 – Fixed Roof Tank Viewing with an OGI Device 
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Figure 2.1 – Domed External Floating Roof Tank Viewing with an OGI Device 

 

 

 

 
 

 

Costs 

Costs were obtained from OGI providers for handheld OGI cameras and fixed continuous 

monitoring cameras. A portable cooled OGI camera costs approximately $106,000 and requires 

replacement of the cryocooler every 3-4 years or every 10,000-13,000 hours of operation. The 

replacement cost is approximately $15,000. Cameras for fixed applications cost approximately 

$97,000. Explosion proof enclosures and pan and tilt fixtures would increase costs by $12,500 per 

camera. Options provided for fixed applications include cellular connection and power for use in 

remote areas. These options are more costly would increase the cost per camera to approximately 

$120,000.  
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Hardware as a service is a business model that allows facilities to have technology installed, 

maintained and operated by the technology provider. This option would remove the responsibility 

from facilities for installation, maintenance, repair and operation and well as associated costs. 

Hardware as a service also ensures experienced personnel that specializes in the equipment. Fixed 

OGI systems are offered as hardware as a service and costs range from approximately $11,000 per 

month per camera, for a basic fixed system which includes the camera mounted in explosion proof 

housing, to approximately $20,000 per month per camera for a basic fixed system with its own 

power source.  

 

Open Path Detection 

Open path detection devices emit a beam that detects VOCs. For VOC to be detected with an open 

path device, the VOCs must come in contact with the beam. Open path detection devices can detect 

gas concentrations in the parts per billion range and from distances as far as 300 meters away from 

a source, with some models advertised as having a range of 1,000 meters. One open path device 

has the ability to cover multiple paths. Staff is aware of open path devices currently operating that 

cover two paths per unit. Once VOC has been detected by an open path device, it is likely a follow 

up investigation is required to pinpoint the source of the leak. To find the source of emissions, leak 

detection service providers stated they use an OGI camera or a toxic vapor analyzer to pinpoint 

the source of the leak.  

 

Open path devices can detect small concentrations of VOC in the ppb range and can also speciate 

VOC. A significant limitation is that VOC needs to contact the emitted beam to be detected. This 

provides a chance for VOCs to go undetected if travelling on a path that does not intercept the 

beam. Another drawback for open path is the dilution factor. It is likely that VOC would need to 

travel a distance before contacting the emitted beam. The concentration of VOC may dilute so 

significantly that VOCs are undetectable by the time the VOCs reach the emitted beam. Open path 

systems have lower detection capabilities and are likely to capture more leaks than a gas sensor; 

however, not as many leaks as an OGI device, especially a manually operated OGI device. Figure 

2.2 demonstrates the general leak detection coverage area with an open path device. Costs are 

estimated at approximately $200,000 per unit and do not include installation and any additional 

structures required to be built to support the fixed monitors.  

 

Figure 2.2 – Example of Leak Detection Coverage with 5 Open Path Devices 

 

 



Chapter 2  BARCT Assessment 

 

 

 
 

PAR 1178 Preliminary Draft Staff Report 2-12 February 2023 

 

 Fixed Gas Sensors 

A toxic vapor analyzer (TVA) is a gas sensor that is commonly handheld and used currently for 

inspections. The gas sensors referred to in this section have the capability to continuously monitor 

for emissions and are installed as fixed applications. Concentrations of VOC detected with fixed 

gas sensors are in the ppb/ppm range depending on the sensor and have a maximum detection 

range of about 50-100 ppm. Similar to open path devices, gas sensors can only detect emissions 

when VOCs contact the fixed sensor. Leaks at the source must be significant to be detected due to 

the dilution factor of gas from the source to the sensor. According to one supplier, it is estimated 

that a leak with a concentration of about 72,000 ppm is detectable by a gas sensor 100 feet away 

from the source of the leak. A leak about 18,000 ppm is detectable by a gas sensor 50 feet away. 

Figure 2.3 demonstrates the general leak detection coverage area with gas sensors. 

 

Equipment costs for gas sensors, compared to open path and OGI devices, are much lower, 

however, operating and maintenance costs are likely higher due to sensor replacements and 

service/operation costs. Staff obtained costs from one supplier that quoted equipment at 

approximately $2,000 per unit and monthly operating cost of $400 per unit.  

 

Figure 2.3 – Example Leak Detection Coverage with 20 Fixed Gas Sensors 

 

 
 

 

Each leak detection technology has advantages and limitations. Through an analysis of the 

advantages and limitations of each technology and an analysis of the suitability for leak detection 

for storage tanks subject to Rule 1178, staff concludes OGI has benefits that would most effectively 

reduce the emissions impact from leaks when implemented by conducting manual OGI 

inspections. The significant advantage of requiring manual OGI inspections is the high likelihood 

that a large leak will not go undetected and the likelihood for smaller leaks to also be detected.  

 

COST-EFFECTIVENESS SUMMARY 

 

Cost-effectiveness was calculated for feasible technologies and methods with potential to reduce 

emissions from tanks. A detailed discussion on the cost-effectiveness is contained in Chapter 4. 
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Table 2.1 summarizes the cost-effectiveness for technologies and methods with potential to reduce 

emissions.  

 

Table 2.1 – Cost-Effectiveness for Emission Reducing Technologies and Methods 

Technology/Method Cost-Effectiveness ($/ton of VOC Reduced) 

Doming $35,800 

Gap Requirements N/A 

Vapor Recovery N/A 

Secondary Seals $22,100 

Proximity Switches $1,000 

Cable Suspension Systems Greater than $150,000 

Continuous monitoring – Gas sensors $44,800 / $53,000 (as a service) 

Continuous monitoring – Open path $30,700 

Continuous monitoring - OGI $23,900 / $188,500 (as a service) 

Periodic OGI monitoring (weekly) $18,500 
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INTRODUCTION 

PAR 1178 establishes requirements for storage tanks located at petroleum facilities storing organic 

liquid. PAR 1178 includes requirements for tank seals, emission control systems, doming, 

inspections and monitoring, reporting and recordkeeping.  

 

The following information describes the structure of PAR 1178 and explains the provisions 

incorporated from other source-specific rules. New provisions and any modifications to provisions 

that have been incorporated are also explained. 

 

PROPOSED RULE STRUCTURE 

PAR 1178 will contain the following subdivisions: 

 

a) Purpose 

b) Applicability 

c) Definitions 

d) Requirements 

e) Identification Requirements 

f) Inspection and Monitoring Requirements 

g) Maintenance Requirements 

h) Record Keeping and Reporting Requirements 

i) Test Methods and Procedures 

j) Exemptions 

 

PROPOSED AMENDED RULE 1178 

Subdivision (a) – Purpose 

 

The purpose of this rule is to reduce VOC emissions from storage tanks containing organic liquid 

located at large petroleum facilities  

 

Subdivision (b) – Applicability 

 

PAR 1178 applies to storage tanks located facilities that have emitted 20 tons of VOC or more in 

any calendar year beginning year 2000 with either, a minimum capacity of 19,815 gallons storing 

organic liquid with a true vapor pressure of greater than 0.1 pounds per square inch absolute under 

actual storage conditions. Staff is including tanks with a potential for VOC emissions of six tons 

per year calculated as specified in the definition of Potential For VOC Emissions used in Crude 

Oil Production as defined in Subdivision (c) – Definitions, to address RACT deficiencies identified 

by U.S. EPA in CARB’s Oil and Gas Methane rule that partially relies on Rule 1178. 

 

Subdivision (c) – Definitions 

 

Definitions were added for clarity for new requirements and are referenced and discussed below. 
 

• COMPONENT INSPECTION is monitoring of a Storage Tank roof and individual 

components, including but not limited to Roof Openings and Rim Seal Systems, with an 
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Optical Gas Imaging Device and where the person conducting the inspection can clearly 

view each component with Optical Gas Imaging Device. 
 

This is a new definition added to specify the requirements for this type of inspection.  

 

• CRUDE OIL PRODUCTION is any operation from the well to the point of crude oil 

transmission pipeline or other mechanism that distributes crude oil from an oil production 

site. 

 

This is a new definition added to clarify the applicability. 
 

• OPTICAL GAS IMAGING DEVICE is an infrared camera with a detector capable of 

visualizing gases in the 3.2-3.4 micrometer waveband. 

 

This is a new definition to specify the capability of the OGI camera allowed to be used for 

required OGI inspections. 

 

POTENTIAL FOR VOC EMISSIONS means emissions calculated for a Storage Tank 

constructed after [Date of Adoption] in accordance with 40 CFR §60.5365a, and emissions 

calculated for a Storage Tank existing on or before [Date of Adoption] using a generally 

accepted model or calculation methodology based on permitted throughput limits or, when 

a permitted throughput limit is not available, based on the highest throughput for any one 

calendar month as reported in the Annual Emissions Report pursuant to Rule 301 - Permit 

Fees in years 2017 to 2022.  

 

This is a new definition to specify the method to calculate a tank’s potential for emissions to 

determine applicability to the rule. 

 

• STORAGE TANK is any aboveground container that meets the applicability of this rule.  

 

This definition was modified to include aboveground containers that meet additional 

applicability.    
 

• TANK FARM INSPECTION is monitoring of all applicable Storage Tanks at a Facility with 

an Optical Gas Imaging Device where the person conducting the inspection can clearly view 

the top of the tank shell, and fixed roof or dome, if applicable. Tank Farm Inspections may 

be conducted at an elevated position, at ground level, or a combination of both. 

 

This is a new definition added to specify the requirements for this type of inspection.  

 

• REID VAPOR PRESSURE is the absolute vapor pressure at 100 degrees Fahrenheit as 

determined by test method ASTM D-323. 

 

This is a new definition to clarify the vapor pressure that is referred to for requirements 

within the rule.  
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• VISIBLE VAPORS is any vapors detected with an Optical Gas Imaging Device during a 

Component or Tank Farm Inspection, when operated and maintained in accordance with 

manufacturer training, certification, user manuals, specifications, and recommendations. 
 

This is a new definition to clarify rule requirements for storage tanks that must be maintained 

in a condition that is free of Visible Vapors. 

 

Subdivision (d) – Requirements 

 

PAR 1178 includes revisions to existing requirements and new requirements. PAR 1178 

establishes requirements for secondary seal gaps, emission control systems efficiencies, doming, 

testing, implementation and monitoring. Requirements with implementation dates that that have 

already been met have been removed for clarity and simplicity.  

 

Secondary Seal Gap Requirements - Clause (d)(1)(C)(iii) 

Gap requirements for secondary seals have been revised to reflect the stringency of gap 

requirements at other air districts as well as the stringency of gap requirements contained in U.S. 

EPA’s 40 CFR 60 Subpart Kb. The lengths of gaps greater than ½ inch wide cannot, when totaled 

together, exceed 10% of the length of the circumference. The length of gaps greater than 1/8 inch 

wide cannot, when totaled together, exceed 30% of the length of the circumference. 

 

External Floating Roof Tank Condition – Subparagraph (d)(1)(D) 

External floating roofs tanks, including but not limited to tank components such as Roof Openings 

(definition contained in subdivision (c)) and Rim Seal Systems (definitions contained in 

subdivision (c)) are required to be maintained in a condition that is free of Visible Vapors 

(definition added for clarity in subdivision (c)), unless compliance with subparagraphs (d)(1)(B) 

and (d)(1)(C) can be demonstrated within 24 hours from when Visible Vapors were detected. Rim 

Seal Systems are not required to be free of Visible Vapors if the vapors were detected during a 

Component Inspection. 

 

Doming External Floating Roof Tanks – Subparagraph (d)(1)(E) 

Facilities are required to install a dome on any External Floating Roof Tank storing Organic Liquid 

with a true vapor pressure of 3 psia or greater. 

 

True Vapor Pressure Measurements – Subparagraph (d)(1)(F) 

Facilities are required to measure and record the true vapor pressure of the material inside all 

external floating roof tanks not equipped with a dome on a semi-annual basis to verify that material 

stored has a true vapor pressure of 3 psia or less. Facilities will conduct measurements according 

to the procedure contained in this subparagraph and in according to ASTM D-323. 

 

Internal/Domed External Floating Roof Tank Condition Requirements – Subparagraphs (d)(2)(C), 

(d)(3)(C), and (d)(4)(C) 

Internal floating roof tanks and domed External Floating Roof Tanks are required to comply with 

the requirements of subparagraph (d)(1)(D) that specify the condition in which tank must be 

maintained. 
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Emission Control Systems for Fixed Roof Tanks – Clause (d)(4)(A)(i) 

Emission control systems required on fixed roof tanks must achieve 98% control efficiency by 

weight.  

 

Fixed Roof Tank Condition Requirements – Subparagraph (d)(4)(C) 

All tank Roof Openings (definition contained in subdivision (c)) are required to be maintained in 

a condition that is free of Visible Vapors (definition added for clarity in subdivision (c)), unless 

compliance with clauses (d)(4)(A)(ii)-(iii) and (d)(4)(A)(v) can be determined within 24 hours 

from when visible vapors were detected. 

 

Compliance Schedules – Paragraph (d)(5) 

This paragraph contains compliance schedules for requirements of the rule for facilities currently 

subject to the rule, facilities that may later become subject to the rule, equipment that become 

subject to specific rule requirements on date of adoption and equipment that may later become 

subject to specific requirements.  

 

External floating roof tanks requirements – Subparagraph (d)(5)(A) 

Any external floating tanks that become subject to the rule after date of adoption must meet the 

requirements of paragraph (d)(1) within one year of becoming subject to the rule.  

 

Doming Requirements – Subparagraph (d)(5)(B) 

Any facility or facilities under common ownership with external floating roof tanks that are 

required to be domed upon date of adoption are required to dome 1/3 of their applicable tanks by 

December 31, 2031, ½ of their applicable tanks by December 31, 2033 and all of their applicable 

tanks by December 31, 2038. External floating roof tanks that later become subject to doming 

requirements and are not used to store crude, must have a dome installed no later than two years 

after becoming subject to the doming requirements of subparagraph (d)(1)(E). External floating 

roof tanks that store crude that later become subject to the doming requirement, must have a dome 

installed no later than 3 years after becoming subject to the requirement. 

 

Internal Floating Roof Tank Requirements – Subparagraph (d)(5)(C) 

Any internal floating roof tanks not equipped with a secondary seal are required to have a 

secondary seal installed the next time the tank is emptied and degassed and no later than 10 years 

after date of adoption. Any internal floating roof tank that later becomes subject to requirements 

is required to have a secondary seals installed no later than 5 years after becoming subject to the 

requirement. 

 

Subdivision (f) – Inspection and Monitoring Requirements 

  

Optical Gas Imaging (OGI) Inspections – Paragraph (f)(4) 

Optical gas imaging inspections are required to determine compliance with the requirement for 

tanks to be maintained in a condition that is free of Visible Vapors. This paragraph contains the 

requirements for OGI inspections. 

 

Certification/Training of Inspector – Subparagraph (f)(4)(A) 
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Contains requirements for qualification for the persons conducting an OGI inspection. Persons 

conducting the OGI inspection must be certified or have undergone training for the camera used 

provided by the manufacturer of the OGI camera. The persons conducting the inspections must 

also complete all subsequent training or certification recommended by the OGI manufacturer. 

 

Camera Operation and Maintenance – Subparagraph (f)(4)(B) 

Contains requirements for proper operation and maintenance of the OGI device. The OGI camera 

must be operated and maintained in accordance with all manufacturer guidance including but not 

limited to that stated in any training or certification course, user manuals, specifications, 

recommendations. 

 

Tank Farm Inspections – Subparagraph (f)(4)(C) 

Contains requirements for frequency of Tank Farm Inspections. Tank Farm Inspections are 

required at least every 7 days since the last Tank Farm Inspection was conducted. Tank Farm 

Inspections may be conducted from one or several vantage points at the facility including the 

ground-level and elevated positions.  

 

Component Inspections – Subparagraph (f)(4)(D) 

Required in the 3rd month following the inspection required for external floating roof tanks by 

paragraph (f)(1). Required semi-annually for domed external floating roof tanks and internal 

floating roof tanks. Component inspections include monitoring of individual components 

including, but not limited to rim seals, pressure-vacuum vents, hatches, guidepoles, roof legs, 

emission control system connections and rim vents. 

 

Verification of Compliance – Subparagraph (f)(4)(E) 

Contains timelines for determining compliance with subparagraphs (d)(1)(D), (d)(2)(C), (d)(3)(C), 

(d)(4)(C). An owner or operator has 24 hours from the time Visible Vapors were detected to 

determine compliance by conducting the applicable monitoring inspection, such as Method 21 or 

rim seal gap measurements.  

 

Subdivision (g) – Maintenance Requirements 

 

Contains maintenance requirements for tanks that do not meet the requirements of the rule. 

 

Maintenance Requirements – Subdivision (g) 

Provides repair schedules and requirements when non-compliance is determined. Repairs or 

replacements must be completed before a tank is filled or refilled. An owner or operator has 72 

hours to complete a repair or replacement for any materials or components that did not meet the 

requirements of the rule.  

 

Reporting and Recordkeeping Requirements – Subdivision (h) 

Contains updated recordkeeping and reporting requirements for OGI inspections and additional 

reporting requirements of inspections required by paragraphs (f)(1) through (f)(3).  

 

Reporting for Inspections Required by Paragraphs (f)(1) through (f)(3) – Subparagraph (h)(1)(A) 
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Contains notification requirements for tanks that do not meet the applicable requirements of the 

rule. Notification must be made by calling 1-1800-CUT-SMOG within 8 hours of determination 

that a tank is not in compliance with the requirements of the rule. 

 

Recordkeeping and Reporting for OGI Inspections – Paragraph (h)(2) 

Contains reporting and recordkeeping requirements specific to OGI inspections.  

 

Notification of Visible Vapors – Subparagraph (h)(2)(A)  

Notification must be made by calling 1-1800-CUT-SMOG within 8 hours of detecting Visible 

Vapors.  

 

Recordkeeping Requirements for OGI Inspections – Subparagraphs (h)(2)(B) through (h)(2)(D).  

Contains recordkeeping requirements for Tank Farm and Component Inspections and 

requirements for digital recordings of Visible Vapors. Visible Vapors must be recorded for a 

minimum of five seconds and recordings must be kept on-site for at least two years. 

 

Exemptions – Subdivision (j) 

 

Contains criteria for exemption from all or some of the requirements of the rule. 

 

Exemption for tanks storing Organic Liquid with low True Vapor Pressure – Paragraph (j)(2) 

Specifies conditions in which tanks storing Organic Liquid with low TVP are exempt from certain 

rule requirements. Tanks storing Organic Liquid with TVP of 0.1 psia or less are exempt from all 

requirements of the rule, except for OGI inspections, provided that the owner or operator tests the 

TVP of the Organic Liquid at least once annually to verify TVP is 0.1 psia or less. 

 

Exemption Removals 

Paragraph (j)(2) - Removed exemption for secondary seals for domed external floating roof tanks. 

All domed external floating roof tanks subject to the rule must have secondary seal installed. 

 

Paragraph (j)(7) – Removed exemption from doming for tanks permitted to contain more than 97% 

by volume crude oil. Any tank organic liquid with true vapor pressure of 3 psia of greater are 

required to install a dome unless otherwise stated in the rule.   
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PROPOSED AMENDED RULE 463 

PAR 463 will address the deficiency identified by U.S. EPA by amending the applicability to 

include tank subject to the 2016 CTG. Definitions were added to clarify applicability. 

 

Subdivision (a) – Purpose and Applicability 

 

In addition to the existing applicability, PAR 463 will apply tanks located at petroleum facilities 

that have potential for VOC emissions of six tons per year or more.  

   

Subdivision (b) – Definitions 

 

Definitions were added for clarity of the proposed amended applicability.  

 

CRUDE OIL PRODUCTION is any operation from the well to the point of crude oil transmission 

pipeline or other mechanism that distributes crude oil from the oil production site. 

 

This is a new definition added to clarify the applicability. 

 

POTENTIAL FOR VOC EMISSIONS means emissions calculated for a Tank constructed after 

[Date of Adoption] in accordance with 40 CFR §60.5365a, and emissions calculated for a Storage 

Tank existing on or before [Date of Adoption] using a generally accepted model or calculation 

methodology based on permitted throughput limits or, when a permitted throughput limit is not 

available, based on the highest throughput for any one calendar month as reported in the Annual 

Emissions Report pursuant to Rule 301 - Permit Fees in years 2017 to 2022.  

 

This is a new definition to specify the method to calculate a tank’s potential for emissions to 

determine applicability to the rule. 

 

Subdivision (c) – Tank Roof Requirements 

 

This subdivision specifies tank roof requirements for tanks based on the applicability of the rule. 

PAR 463 will modify the subdivision so that tank roof requirements will also apply to tanks with 

potential for VOC emissions of six tons per year or greater used in Crude Oil Production.  

 

Subdivision (g) – Exemptions 

 

Exemption for certain tanks – Paragraph (g)(1) 

This paragraph was modified to not include tanks with Potential For VOC Emissions of six tons 

per year or more used in Crude Oil Production.  

 

 

 

 



 

 

CHAPTER 4: IMPACT ASSESSMENT 

 

INTRODUCTION 

EMISSION REDUCTIONS 

COSTS AND COST-EFFECTIVENESS 

SOCIOECONOMIC ANALYSIS 

CALIFORNIA ENVIRONMENTAL QUALITY ACT (CEQA) ANALYSIS 

DRAFT FINDINGS UNDER HEALTH AND SAFETY CODE SECTION 

40727 

COMPARATIVE ANALYSIS  

INCREMENTAL COST-EFFECTIVENESS 



Chapter 4  Impact Assessment 

 

 

 

PAR 1178 Preliminary Draft Staff Report 4-1 February 2023 

INTRODUCTION 

Impact assessments were conducted during the PAR 1178 rule development to assess the 

environmental and socioeconomic implications of PAR 1178. These impact assessments include 

emission reduction calculations, cost-effectiveness and incremental cost-effectiveness analyses, a 

socioeconomic assessment, and a California Environmental Quality Act (CEQA) analysis. Staff 

prepared draft findings and a comparative analyses pursuant to Health and Safety Code Sections 

40727 and 40727.2, respectively. 

 

EMISSION REDUCTIONS 

PAR 1178 will establish more stringent control and monitoring requirements. The proposed 

amendments will increase the stringency of existing requirements for seals, emission control 

systems, doming, and monitoring. Emission reductions were calculated based on estimated 

baseline emissions and the expected efficacy for the proposed control or monitoring requirement. 

TankESP PRO software was used to determine baseline emissions and emission reductions for 

proposed control requirements. The software is a tank emissions calculator that uses emissions 

estimate procedures from Chapter 7 of U.S. EPA’s Compilation of Air Pollutant Emission Factors 

for VOC emissions from storage tanks. Calculated emissions are based on many parameters such 

as diameter, height, controls, location of tank, product stored, characteristics of product stored and 

throughput. U.S. EPA’s estimates for uncontrolled tanks contained in the 2016 CTG were used as 

a basis to determine baseline emissions for the cost-effectiveness analysis for implementing OGI 

inspections. The total estimated emission reductions from the implementation of PAR 1178 is 0.76 

ton per day. 

 

Secondary Seals 

Tank ESP PRO software was used to calculate emission reductions from adding secondary seals 

to eight internal floating roof tanks. All other tanks already have secondary seals. The total 

emission reductions from installing secondary seals on eight internal floating roof tanks over 20 

years is 19.4 tons (0.01 tons per day). 

 

Secondary Seal Gap Requirements 

Tank ESP PRO was used to estimate emission reductions from requiring more stringent gap 

requirements. The associated emission reductions are expected to be 0.01 ton per day based on 

Tank ESP PRO calculations. 

 

Vapor Recovery 

Tank ESP PRO was used to calculate emission reductions increasing emission control efficiency 

to 98% from 95%, by weight. The estimated emission reductions are 0.02 ton per day. 

 

Doming 

TankESP PRO was used to calculate emissions reductions that would result from doming. Fifty-

four external floating roof tanks were identified as crude oil tanks. Staff used 2019 Annual 

Emission Reports to identify which tanks stored crude oil and the throughput for each tank. It was 

determined that operations that occurred in 2019 were more representative of normal operations 

compared to years 2020 and 2021 since the COVID-19 pandemic may have affected normal 

operations. Staff inputted specific information where information can be obtained from permits or 
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rule requirements. For other information, Tank ESP default values were used. The total emissions 

reductions from doming over the life of the equipment (50 years) is 2,233 tons, or 0.12 ton per 

day.  

 

Reid Vapor Pressure 

Vapor pressure of organic liquid stored may significantly affect the emissions from the tank. 

Currently, in Rule 1178, doming is not required for tanks storing material with a True Vapor 

Pressure of 3 psia or less and are not required for tanks storing organic liquid with at least 97% 

crude oil. The true vapor pressure of crude oil can vary greatly since it is not a material that is 

refined to specification. Staff reviewed the vapor pressures of crude oil stored that were reported 

by facilities on tank inspection reports. The method used by facilities to determine the vapor 

pressures reported is unknown and may vary between facilities. There were also several inspection 

reports that did not state a vapor pressure for the crude stored. The reported Reid vapor pressures 

in 2020 inspection reports ranged from 1.77 psia to 7.87 psia for external floating roof tanks storing 

crude oil. Since all inspection reports did not have RVP information, staff took the average 

reported RVP in the 2020 inspection reports within two standard deviations to determine a 

maximum RVP of crude stored the external floating roof tanks. The resulting RVP was 8.19 psia. 

This RVP was used as the RVP value in TankESP to determine emission reductions from doming. 

Upon review of 2019 inspection reports, a more complete data set was obtained for reported RVP 

values of crude. The highest reported value was 8.14 psia. Using 8.14 psia as the RVP value in 

TankESP also resulted in 0.12 tons per day of emission reductions. 

 

PAR 1178 will require doming on all external floating roof tanks storing material with a true vapor 

pressure of 3 psia or greater. The baseline emissions for the cost-effectiveness analysis is based on 

maximum actual TVP of crude oil stored. The total emission reductions based on permitted TVP 

and rule limits (11 psia) are 0.27 tons per day. 

 

Monitoring with OGI 

Baseline emissions were estimated using emission factors established in U.S. EPA’s 2016 Control 

Technology Guidelines for Oil and Gas Industry. Table 4-2 of the 2016 CTG contains emissions 

estimates for an uncontrolled tank expressed in tons of VOC per year for different brackets of 

throughput in barrels per day. The average throughput of fixed roof tanks storing crude oil was 

used to determine the bracket to consider for estimating emissions from an uncontrolled tank. The 

average throughput was 7,537 barrels per day which corresponded to estimated emissions of 1,464 

tons per year. Staff compared the resulting emission estimate using EPA factors to measured 

emissions from a 2015 emissions study that South Coast AQMD conducted with monitoring 

technology companies. Measured emissions that were concluded to be attributed to a 

malfunctioning pressure vacuum vent on a crude fixed roof tank was about 4.5 tons per day 

whereas the estimated losses contained in Table 4-2 the 2016 CTG is about four tons per day. 

 

Based on compliance reports and discussion with leak detection service providers, malfunctioning 

pressure vacuum vents are likely to be the source of a leak on a tank. The assumption that one 

large leak would occur once per year was made from one tank out of all tanks subject to Rule 1178. 

The shortest frequency between inspections in current rule requirements is every quarter. An 

assumption that a leak would occur 45 days after an inspection (45 days before the next quarterly 

inspection) was made. Total emissions using the emission factors in Table 4-2 and the assumption 
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that a leak would occur 45 days before the next quarterly inspections and once per year results in 

baseline emissions of 180 tons per year.   

 

Emission reductions depend on the monitoring frequency. Staff analyzed the emission reductions 

associated with different monitoring frequencies that were based on different monitoring 

technologies. Figure 4.2 shows the emission reductions associated with different monitoring 

technologies and frequencies.  

 

Figure 4.2 Estimated Emission Reductions for Different Monitoring Methods 

 

 
 

Staff calculated costs cost-effectiveness for continuous monitoring and performing weekly tank 

inspections at all facilities subject to PAR 1178 based on the costs assumed to monitor the example 

tank farm with 22 tanks. Table 4.1 shows the cost-effectiveness to implement different monitoring 

methods. PAR will require weekly inspections with an OGI device. Baseline emissions were based 

on the assumption that one large leak would occur from one tank out of all tanks subject to the 

rule, per year. The estimated emission reductions from proposed weekly OGI tank inspections are 

0.45 tons per day. 

 

COSTS AND COST-EFFECTIVENESS 

The Health and Safety Code Section 40920.6 requires a cost-effectiveness analysis when 

establishing BARCT requirements. The cost-effectiveness of a control technology is measured in 

terms of the control cost in dollars per ton of air pollutant reduced. The costs for the control 

technology include purchasing, installation, operation, maintenance, and permitting. Emission 

reductions were calculated for each requirement and based on estimated baseline emissions. The 

2022 AQMP established a cost-effectiveness threshold of $36,000 per ton of VOC reduced. A 

cost-effectiveness that is greater than $36,000 per ton of VOC reduced requires additional analysis 

and a hearing before the Board on costs. The cost-effectiveness is estimated based on the present 

value of the retrofit cost, which was calculated according to the capital cost (initial one-time 

equipment and installation costs) plus the annual operating cost (recurring expenses over the useful 

life of the control equipment multiplied by a present worth factor). Capital costs are one-time costs 

that cover the components required to assemble a project. Annual costs are any recurring costs 

required to operate equipment. Staff obtained costs for secondary seals, domes, and monitoring 

with OGI from facilities and vendors. 
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Doming 

Fifty-four external floating roof tanks were identified tanks used to store crude oil. Currently, Rule 

1178 exempts external floating roof tanks used to store material with TVP of 3 psia or less and 

tanks used to store organic liquid containing more than 97% by volume crude oil, regardless of the 

TVP of the organic liquid, from doming. Staff performed a cost-effectiveness analysis for doming 

54 external floating roof tanks storing organic liquid containing at least 97% by volume crude oil. 

Staff obtained costs and information from facilities and dome suppliers. Methods for estimating 

costs and emission reductions is discussed below. Total cost-effectiveness to dome 54 crude oil 

tanks is $35,800 per ton of VOC reduced. 

 

 Costs 

Staff obtained costs for equipment and installation for doming external floating roof tanks of 

different diameters. Costs provided by vendors did not include all costs necessary for some doming 

projects such as crane rentals, union labor, worker facilities, fire suppression systems, and cleaning 

and degassing. The cost-effectiveness for doming underwent three iterations where the most 

current available information was used for each cost-effectiveness calculation.   

 

The first cost-effectiveness calculation relied on the costs provided by vendors for doming 

equipment and installation. Staff estimated the additional costs for creating space for dome 

assembly and crane rental and added costs for union labor. At the time that the first cost-

effectiveness analysis was conducted, no costs have been provided by facilities. A 25-year 

equipment life was assumed that was based on the equipment life assumed in the Rule 1178 

adoption in 2001. Costs ranged from approximately less than $100,000 to $1.75 million for tanks 

30 feet to 275 feet in diameter. Figure 4.1 shows the cost curve used in the first cost-effectiveness 

analysis based on vendor quotes and additional costs assumptions for dome assembly, crane rental 

and union labor.   

 

Figure 4.1 - Vendor Cost Curve 
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Cost-effectiveness was subsequently revised. The second iteration was based on cost information 

later provided by facilities and included total project costs for doming external floating roof tanks. 

Total project costs were obtained from vendor quotes or past projects adjusted to reflect current 

day dollars. Costs provided by facilities were representative of costs to dome tanks less than 200 

feet in diameter. Equipment life was also revised to reflect expectations from current dome 

suppliers. Two dome suppliers estimated a 50-year useful life, while one dome supplier estimated 

30 years of useful life considering precipitation and additional load from snowfall. Staff 

determined that a 50-year useful is reasonable and consistent with the condition of domes observed 

that were installed almost 20 years ago. A hybrid cost curve was created using vendor data for the 

larger tanks and facility data for the smaller tanks. To create the hybrid cost curve staff added a 

calculated premium based on costs provided by facilities to the costs provided by vendors to reflect 

total project costs. Costs ranged from approximately $400,000 to $2.25 million dollars for tanks 

ranging in size from 30 to 275 feet in diameter. Figure 4.2 shows the hybrid cost curve based on 

facility information for tanks less than 200 feet in diameter and vendor quotes for tanks ranging in 

size from 75-300 feet in diameter. 

 

Figure 4.2 - Hybrid Cost Curve  

 
 

Subsequent to the second cost-effectiveness analysis, facilities provided additional cost 

information for doming 33 tanks, including tanks larger than 200 feet in diameter. Another cost-

effectiveness analysis was performed and relied solely on facility data for total project costs to 

dome external floating roof tanks storing crude oil. A cost curve was created using 47 cost data 

points provided by 7 facilities. Costs ranged from approximately $150,000 to $3.1 million dollars 

for tanks ranging in size from 30 to 275 feet in diameter. Figure 4.2 shows the cost curve based on 

facility information only. 

 

Figure 4.3 - Facility Cost Curve  
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Figure 4.4 - Cost Curve Comparison 

 

 
 

Loss of Capacity Costs 

In addition to equipment and installation costs, staff considered costs for loss of storage capacity. 

Some facilities stated that tanks would be required to be taken out of service for dome installation. 

Although not all facilities stated they would take tanks out of service for dome installation, staff 
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considered costs for storage leasing. Two facilities estimated leasing storage costs was 

approximately $0.50 per barrel. Staff is aware of two facilities that would potentially rent storage 

offsite if a tank was out of service for doming. One facility stated that they can accommodate 

facility demand without renting additional storage but would potentially incur a loss of production 

if additional crude was available to purchase while a tank was out of service for doming. The other 

facility would be required to lease storage offsite due to the limited number of tanks available for 

crude storage. Staff has considered storage leasing costs for the facility that would be required to 

lease off-site storage during doming construction. Costs to lease storage were only considered for 

the amount of time that a tank would be out of service beyond the API 653 internal inspection 

assumed timeline of six weeks.    

 

 Implementation and Costs  

The proposed implementation schedule for doming has a great effect on cost-effectiveness. Costs 

to empty and degas a tank prior to doming installation is costly. The size of tank and type of facility 

the tank is located at affect the cost to empty and degas. Some facilities stated their tanks are 

required to be cleaned and degassed prior to installing a dome. Some facilities stated the dome 

would be installed with the tank in service but idled, and other facilities stated cleaning and 

degassing a tank would depend on a case-by-case basis. Including costs for cleaning and degassing 

would increase total cost for doming by approximately $45,200,000 and would result in cost-

effectiveness of $49,000 per ton of VOC reduced. Staff is proposing implementation schedules 

based on submitted API schedules from facilities. Out of 54 tanks, 18 tanks do not have an API 

653 internal inspection scheduled before the proposed full implementation by the end of 2038. 

Staff included costs for cleaning and degassing the 18 tanks and revised the cost-effectiveness to 

include cleaning and degassing, and storage leasing based on the proposed implementation 

schedule.  

 

Cost-Effectiveness 

The total cost to dome 54 tanks that includes equipment, installation, permitting, cleaning and 

degassing (18 tanks only) and loss of capacity is $79,891,000. The total reductions over 50 years 

are 2,233 tons. The cost-effectiveness to dome 54 external floating roof tanks is $35,800 per ton 

of VOC reduced. 

 

Secondary Seals  

Eight internal floating roof tanks were identified as not having secondary seals installed and storing 

material with TVP greater than 0.1 psia. Currently, Rule 1178 does not require secondary seals on 

internal floating roof tanks. PAR 1178 would require secondary seals on all floating roof tanks. 

Staff obtained cost information from a facilities and secondary seal suppliers. Methods for 

estimating costs and reductions are discussed below. 

 

Costs 

Cost estimates were obtained from suppliers, one facility, and reported costs in the Rule 1178 

adoption staff report that were adjusted to current dollars. Total costs ranged from $163 per foot 

installed and $297 per foot installed. Suppliers estimated that the equipment life of stainless steel 

components were 20 years and that rubber components are expected to last approximately 10 years. 

Staff used an average of the cost per linear foot based on the cost estimates received. The average 

cost was $220 per linear foot for equipment and installation. Permitting costs based on South Coast 
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AQDM’s Rule 301 were included. Operating and maintenance costs included costs to replace 

rubber components every 10 years after installation of a complete seal with a 20-year equipment 

life. Costs were estimated at $42 per linear foot from one supplier to replace rubber components. 

 

 Implementation and Costs 

Staff is proposing to require the installation of secondary seals when the tank is next emptied and 

degassed and no later than 10 years from date of adoption. Suppliers have stated that tanks would 

not be required to be emptied and degassed for the installation of a secondary seal, however, one 

facility stated that it would require the tank to be emptied and degassed prior to installing a 

secondary seal to ensure the safety of personnel. No costs were considered for emptying and 

degassing the tank since installation of the secondary seal is required when the tank is already 

emptied or degassed.  

 

Cost-Effectiveness 

The total cost to install secondary seals on eight internal floating roof tanks is $428,800. Total 

emissions reductions over 20 years are 19.4 tons. The cost-effectiveness to install secondary seals 

is $22,100 per ton of VOC reduced. 

 

Enhanced Leak Detection 

Staff conducted a cost-effectiveness analysis on the implementation of continuous monitoring 

using fixed gas sensors, open path detection devices, and fixed OGI devices. A cost-effectiveness 

analysis was also conducted for implementing OGI monitoring with a handheld OGI device. An 

example facility with 22 tanks was used to estimate and compare costs for continuous monitoring 

systems. 

 

 
 

Continuous Monitoring - Fixed Gas Sensors 

Staff obtained costs from two fixed gas sensor providers. One supplier quoted equipment costs at 

$1,800 per unit including installation and annual costs at $400 per month per unit that includes 

access to the dashboard that displays high level emissions data, calibration, bump tests, produced 

reports. Sensors would also require replacement about every 6 months and cost $1,800 per unit. 

Installation does not include any structures that may have to be built to position the sensor at an 

optimal height or position. It is estimated that 20 sensors are required to detect very large leaks at 

the example tank farm. Total annual cost is $168,000.  

 

Continuous Monitoring - Open Path 

Two open path providers were contacted to obtain cost information, however both providers were 

not able to provide costs. Staff obtained equipment costs from one facility that currently uses open 
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path for fenceline monitoring. Installation and maintenance were assumed. The open path devices 

were estimated at $190,000 per device. Installation costs were assumed to be the same as the 

equipment costs. Annual maintenance costs were assumed to be the same costs as OGI 

maintenance costs at approximately $5,000 per unit. Staff estimated that 5 open path devices are 

required to detect very large leaks at the example tank farm. Total annual costs to implement a 

network of 5 open path devices is $115,000 and is based on 20-year service life for the equipment. 

 

Continuous Monitoring – Optical Gas Imaging 

Staff obtained costs from OGI providers. One provider quoted costs to implement an OGI network 

to continuously monitor tanks at the example tank farm. Optical gas imaging networks are offered 

for purchase and as a service.  

 

Costs for a basic fixed continuous monitoring system for purchase include one-time costs and 

periodic maintenance costs. The one-time cost for a basic fixed system with a cooled OGI camera 

is $108,000 per camera and includes the camera, camera mounting in an ATEX rated enclosure 

and service costs. Additional options are available such as pan and tilt systems, explosion proof 

enclosures, and power and cellular connection for remote areas. A basic fixed system with cellular 

connection would increase the cost from $108,000 to approximately $118,000 per camera and a 

basic fixed system with trailer power system increase the costs from $108,000 to $132,000 per 

camera. Maintenance costs include costs to replace the cooling component in the camera. The 

cooling component is expected to need replacement every 3-4 years and costs $15,000 to replace.  

 

Costs for hardware as a service include one-time down payment and monthly costs. The one-time 

cost is approximately $11,000 per camera for a basic fixed system, $12,000 for a fixed system with 

cellular connected, and $20,000 for a basic fixed system with a trailer power system. The monthly 

fee is $6,000 per camera for a basic fixed system, $6,500 per camera for a basic fixed system 

cellular connection, and $7,500 per camera for a basic fixed system with a trailer power system.  

Seven fixed OGI devices on a pan and tilt system were assumed to be required to detect large leaks 

at the example tank farm.  

 

Periodic Monitoring – Leak Detection Service 

 

PAR 1178 will require facilities to monitor storage tanks for leaks by conducting tank farm 

inspections with an optical gas imaging (OGI) device on a weekly basis. A total of 1,071 tanks 

will be subject to the inspections, located at 29 facilities. Staff obtained costs for OGI inspections 

from leak detection service providers. Staff obtained costs from two leak detection service 

providers.  

 

One service provider estimated that about 10-20 tanks can be inspected in one day and would cost 

approximately $2,000 per day. Another provider estimated services at approximately $1,000 per 

day and that it may take 1 week to inspect a large tank farm with 100 tanks. Staff assumed a $2,000 

per day rate for leak detection services where 15 tanks can be closely inspected. Staff inquired 

with the leak detection provider about the ability survey the entire tank farm at a facility with an 

OGI device to identify large leaks. This tanks farm survey would not require the inspector to 

monitor from the platform of each tank but would require a grounds walk by all tanks to inspect 

for leaks that can be observed from a distance which would be large leaks in most cases. The 
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service provider stated that an OGI survey of the entire tank farm can conducted in addition to 

individually monitoring 15 tanks at the same cost of approximately $2,000 per day. For 29 

facilities, the total cost per week for OGI inspections is $58,000 ($3,016,000 per year total for all 

facilities). 

 

Table 4.1 Cost-Effectiveness for Monitoring Methods 

 

Monitoring Method Cost-Effectiveness ($/ton of VOC reduced) 

Continuous monitoring - gas sensors $44,800 

Continuous monitoring - open path $30,700 

Continuous monitoring - OGI $23,900/$188,500 (as a service) 

Weekly monitoring - OGI $18,200 

 

SOCIOECONOMIC ANALYSIS 

A socioeconomic impact assessment will be prepared and released for public review and comment 

at least 30 days prior to the SCAQMD Governing Board Hearing of Proposed Amended Rule 1178 

and Proposed Amended Rule 463, which is anticipated for May 5, 2023. 

 

CALIFORNIA ENVIRONMENTAL QUALITY ACT (CEQA) ANALYSIS 

Pursuant to the California Environmental Quality Act (CEQA) and South Coast AQMD’s certified 

regulatory program (Public Resources Code Section 21080.5, CEQA Guidelines Section 15251(l) 

and South Coast AQMD Rule 110), the South Coast AQMD, as lead agency, is currently reviewing 

the proposed project (PAR 1178 and PAR 463) to determine if it will result in any potential adverse 

environmental impacts. Appropriate CEQA documentation will be prepared based on the analysis. 

 

DRAFT FINDINGS UNDER HEALTH AND SAFETY CODE SECTION 40727 

Requirements to Make Findings 

 

Health and Safety Code Section 40727 requires that prior to adopting, amending, or repealing a 

rule or regulation, the South Coast AQMD Governing Board shall make findings of necessity, 

authority, clarity, consistency, non-duplication, and reference based on relevant information 

presented at the public hearing and in the staff report. In order to determine compliance with Health 

and Safety Code Section 40727, Health and Safety Code Section 40727.2 requires a written 

analysis comparing the proposed amended rule with existing regulations, if the rule meets certain 

requirements. The following provides the draft findings. 

 

Necessity 

 

A need exists to amend PAR 1178 and PAR 463 to address deficiencies identified U.S. EPA and 

implement emission reduction strategies recommended in the WCWLB CERP as part of the AB 

617 commitment. PAR 1178 will establish improved leak detection and control requirements that 

reflect current BARCT. 

 

Authority 
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The South Coast AQMD obtains its authority to adopt, amend, or repeal rules and regulations from 

Health and Safety Code Sections 39002, 40000, 40001, 40440, 40506, 40510, 40702, 40725 

through 40728, 41508, 41700, and 42300 et seq. 

 

Clarity 

 

PAR 1178 and PAR 463 are written or displayed so that their meaning can be easily understood 

by the persons directly affected by them. 

 

Consistency 

 

PAR 1178 and PAR 463 are in harmony with and not in conflict with or contradictory to, existing 

statutes, court decisions or state or federal regulations. 

 

Non-Duplication 

 

PAR 1178 and PAR 463 will not impose the same requirements as any existing state or federal 

regulations. The proposed amended rules are necessary and proper to execute the powers and 

duties granted to, and imposed upon, the South Coast AQMD. 

 

Reference 

 

In amending these rules, the following statutes which the South Coast AQMD hereby implements, 

interprets or makes specific are referenced: AB 617, Health and Safety Code Sections 39002, 

40001, 40406, 40506, 40702, 40440(a), 40725 through 40728.5, 40920.6, and 42300 et seq. 

 

COMPARATIVE ANALYSIS 

Health and Safety Code Section 40727.2 requires a comparative analysis of each proposed 

amended rule with any federal, or South Coast AQMD or other air district rules and regulations 

applicable to the same source. A comparative analysis is presented below in Table 4-7. 

 

Table 4-7 – Comparative Analysis 
Rule Element PAR 1178 PAR 463 40 CFR 60 SJVAPCD 

Applicability • Storage tanks at facilities 
emitting 20 tpy or more in 
any year since 2000 that: 
   • have capacity of 19,815 

gallons or more and stores 
organic liquid with true 
vapor pressure of >0.1 psia; 
or  
   • have PTE of 6 tpy or 
more 

• Storage tanks from 
19,815-39,630 
gallons storing 
material with TVP of 
1.5 psia or greater 
• Storage tanks with 
capacity 39,630 
gallons or more 
storing liquids with 
TVP of 0.5 psia or 
greater 
• Storage tanks from 

251 gal to 19,815 gal 
storing gasoline 
• Storage tank with 
PTE of 6 tpy or more 
located at petroleum 
facilities 

• Storage constructed, 
reconstructed or modified 
after July 23, 1984 with 
capacity of 75 m3 or 

greater 
• Tanks with capacity of 
19,185-39,889 gallons with 
a vapor pressure between 4 
psia and 11.1 psia and tanks 
with capacity greater than 
39,889 gal with vapor 
pressure between 0.75 psia 

and 11.1 psia. 

• Storage tanks 
with capacity 
1,100 gallons and 
greater 
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Requirements • Floating roofs or fixed roofs 
with 95% control 
• Seals and covers on all roof 
openings 

• Rim seal systems consisting 
of primary and secondary 
seals on all floating roof 
tanks 
• Vapor recovery with 
minimum efficiency of 98% 
by volume on all fixed roof 
tanks with  

• Gap requirements for 
primary and secondary seals 

• Floating roofs or 
fixed roofs with 95% 
control 
 

• Seals and covers on all 
roof openings 
• Rim seal systems 
consisting of primary and 

secondary seals on all 
floating roof tanks 
• Vapor recovery with 
minimum efficiency of 95% 
by volume on all fixed roof 
tanks with  
• Gap requirements for 
primary and secondary 

seals 

• Seals and covers 
on all roof 
openings 
• Rim seal 

systems 
consisting of 
primary and 
secondary seals 
on all floating 
roof tanks 
• Vapor recovery 
with minimum 

efficiency of 95% 
by volume on all 
fixed roof tanks 
with  
• Gap 
requirements for 
primary and 
secondary seals 

Reporting •  Submit reports for all semi-
annual and quarterly 
inspections 
• Submit report for all leaks 
identified during any 
inspection 
 
  

•  Submit reports for 
all semi-annual and 
quarterly inspections 
• Submit report for all 
leaks identified 
during any inspection 
 
 

•  Inspection reports of 
floating roof tanks 
submitted within 30 days. 
•  For fixed roofs vented to 
a flare or incinerator a 
report shall be submitted 
indicating any period of 
pilot flame out within 6 

months of initial start-up 
and on a semi-annual basis 
thereafter 
•  Records to be kept for a 
minimum of 2 years. 

•  Submit 
inspection reports 
within 5 days of 
completion 
• Report prior to 
conducting 
voluntary tank 
inspection 

Monitoring • Periodic gap measurements 
for floating roof tanks 
• Periodic Method 21 

measurements for fixed roof 
tanks 
• Weekly OGI monitoring for 
all tanks 

• Periodic gap 
measurements for 
floating roof tanks 

• Periodic Method 21 
measurements for 
fixed roof tanks 
 

• Measurements of gaps 
between the tank wall and 
the primary seal (seal gaps) 

shall be performed during 
the hydrostatic testing of 
the vessel or within 60 days 
of the initial fill with VOL 
and at least once every 5 
years thereafter.  
• Measurements of gaps 
between the tank wall and 

the secondary seal shall be 
performed within 60 days 
of the initial fill with VOL 
and at least once per year 
thereafter. 

• Annual gap 
measurements for 
external floating 

roof tanks 
• Gap 
measurements for 
internal floating 
roof tanks at least 
once every 60 
months 
• Voluntary 

annual visual and 
EPA Method 21 
inspections for all 
tanks  
 
 

Recordkeeping • Written records of 

inspections and findings  
• Digital recordings of all 
leaks identified during OGI 
inspections 
• All data required by this 
rule shall be 
  maintained for at least five 
years and 
  made available for 

inspection by the 
  Executive Officer  

• All data required by 

this rule shall be 
  maintained for at 
least five years and 
  made available for 
inspection by the 
  Executive Officer 
• Written records of 
inspections and 
findings  

•  For fixed roof tanks 

vented to vapor recovery an 
operating plan shall be kept, 
indicating the parameter 
monitored. 
•  Records to be kept for a 
minimum of 2 years. 

• Records of tank 

cleaning kept for 
5 years 
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INCREMENTAL COST-EFFECTIVENESS 

 

Health and Safety Code section 40920.6 requires an incremental cost-effectiveness analysis for 

Best Available Retrofit Control Technology (BARCT) rules or emission reduction strategies when 

there is more than one control option which would achieve the emission reduction objective of the 

proposed amendments relative to ozone, carbon monoxide, sulfur oxides, oxides of nitrogen, and 

their precursors.  Incremental cost-effectiveness is the difference in the dollar costs divided by the 

difference in the emission reduction potentials between each progressively more stringent potential 

control options as compared to the next less expensive control option.    

  

Incremental cost-effectiveness is calculated as follows: 

Incremental cost-effectiveness = (Calt–Cproposed) / (Ealt–Eproposed) 

       Where:   

             Cproposed is the present worth value of the proposed control option;  

             Eproposed are the emission reductions of the proposed control option;  

             Calt is the present worth value of the alternative control option; and  

             Ealt are the emission reductions of the alternative control option 

 

The proposed amendments would require facilities to meet more stringent control or monitoring 

requirements. The next progressively more stringent potential control option is different for each 

proposed requirement.  

 

PAR 1178 will require facilities to dome any external floating roof tank storing organic liquid with 

a true vapor pressure of 3 psia or greater. The next progressively more stringent requirement would 

be to require all external floating roof tanks to be domed, regardless of the TVP of the organic 

liquid stored. Staff conducted a cost-effectiveness analysis for doming all external floating roof 

tanks including those storing material with TVP less than 0.1 psia. The same assumptions were 

made as we made in the cost-effectiveness analysis for doming tanks with TVP of 3 psia and 

greater and TankESP Pro software was used to calculate emission reductions. The majority, 

approximately 85%, of EFRs storing material with TVP less than 3 psia are used to store heavy 

petroleum products such as diesel, jet fuel and kerosene. These products have a TVP of less than 

0.1 psia. Because of the low TVP, far less emission reductions result in doming tanks storing such 

material. Staff analyzed EFRs in which emissions were reported for in the 2019 Annual Emission 

Reports. The incremental cost-effectiveness to dome all tanks is: 

 

Incremental cost-effectiveness = ($127,200,000 - $71,600,000) / (2,346 - 2,205) = $394,000 per 

ton of VOC reduced 

 

The incremental cost analysis presented above demonstrates that the alternative control option is 

not viable when compared to the control strategy of the proposed amendments. 

 

PAR 1178 will require secondary seals on all internal floating roof tanks storing material with TVP 

of 0.1 psia or greater. The next progressively more stringent requirement would be to require 

secondary seals on all internal floating roof tanks regardless of the TVP of material stored. Staff 

conducted a cost-effectiveness analysis for requiring secondary seals on all internal floating roof 

tanks including those used to store material with TVP of 0.1 psia and lower. Thirty-one internal 
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floating roof tanks do not have secondary seals installed. The total cost to install secondary seals 

on 31 tanks is $1,521,696. Costs to empty and degas a tank are not included in the estimate. The 

total emission reduction is 1 ton per year. The cost-effectiveness is $76,000 per ton of VOC 

reduced.  

 

Incremental cost-effectiveness = ($1,522,000 - $428,800) / (20 -19.4) = $1,822,000 per ton of 

VOC reduced 

 

The incremental cost analysis presented above demonstrates that the alternative control option is 

not viable when compared to the control strategy of the proposed amendments. 

 

PAR 1178 will require emission control systems to meet 98% control efficiency. Emission control 

systems are required on fixed roof tanks storing organic liquid with TVP greater than 0.1 psia. The 

next progressively more stringent requirement would be to require emission control systems with 

98% control efficiency on all fixed roof tanks regardless of the TVP of the material stored. Staff 

conducted a cost-effectiveness analysis for requiring emission controls systems with 98% control 

efficiency on all fixed roof tanks, including those used to store material with TVP of 0.1 psia and 

lower. Staff analyzed the cost to require emission controls systems on tanks used to store material 

with TVP less than 0.1 psia at a refinery. Costs were obtained from a vapor recovery provider 

however, this provider explained that vapor recovery is not typically the best option for low flow 

systems. Capital costs range from approximately $700,000 to $2 million depending on the size of 

the system and install costs are approximately 70% of the capital costs. Costs for maintenance 

were not provided. Also, costs to modify existing tanks to be routed to a vapor recovery system 

were not considered. It is expected that costs to modify existing tanks would be significant. 

Assuming only capital and install costs, the cost-effectiveness to require emission control systems 

with at least 98% control efficiency by weight is $69,000 per ton of VOC reduced. It should be 

noted that actual feasibility of this technology on low flowrate systems may not be efficient and 

the actual costs to connect tanks to a vapor recovery systems is anticipated to be significantly 

higher than the capital and install costs assumed. Total costs to install vapor recovery on tanks 

storing material with TVP of 0.1 psia at the refinery is $19,040,000. The total emission reductions 

would be 276.4 tons over 25 years (assumed equipment life).  

 

Incremental cost-effectiveness = ($19,040,000 - $0) / (276.4 - 0) = $69,000 per ton of VOC 

reduced 

 

The incremental cost analysis presented above demonstrates that the alternative control option is 

not viable when compared to the control strategy of the proposed amendments. 

 

PAR 1178 will require OGI inspections on a weekly basis. The next progressively more stringent 

requirement would be to require OGI inspections on a daily basis Staff conducted a cost-

effectiveness for daily OGI inspections. Based on the total annual cost for weekly OGI inspections 

for all facilities of $3,016,000, the total annual cost for all facilities is $6,032,000. Estimated 

reductions are 172 tons per year.  

 

Incremental cost-effectiveness = ($6,032,000 - $3,016,000) / (172 -166) = $503,000 per ton of 

VOC reduced 
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The incremental cost analysis presented above demonstrates that the alternative control option is 

not viable when compared to the control strategy of the proposed amendments  

 

Table 4.3 summarizes the proposed requirement, the next progressively more stringent 

requirements, and the incremental cost-effectiveness. 

 

Table 4.3 – Summary of Incremental of Cost-Effectiveness Results

Proposed Requirement 
More stringent potential 

requirement 

Incremental cost-

effectiveness ($/ton) 

Doming for TVP of 3 psia or 

greater 
Doming for all EFR tanks $394,000 

Secondary seals for IFR tanks TVP 

greater than 0.1 psia 

Secondary seals for all IFR 

tanks 
$1,822,000  

Emission control system with 98% 

control efficiency for fixed roof 

tanks TVP greater than 0.1 psia 

Emission controls systems 

with 98% control efficiency 

for all fixed roof tanks 

Greater than $69,000  

Weekly OGI inspections 
OGI inspections twice per 

week 
$503,000  
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1. Comment Letter from the Regulatory Flexibility Group (Latham and Watkins), dated 1/4/2023 
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Comment 1-1 

Thank you for your comment. Staff is committed to following the process outlined in the California 

Health and Safety code. 

 

Comment 1-2 

Initial cost-effectiveness calculations were based on vendor information. Since the initial cost-

effectiveness was presented, staff received direct cost information for doming from seven facilities 

for a total of 45 tanks of different diameters. Facilities provided direct costs based on vendor 

quotes, past doming projects and current estimations from facility project engineers and staff. The 

current cost-effectiveness for doming is based solely on costs provided by facilities. Costs for fire 

suppression systems and water treatment and disposal were included in facility estimates and 

included in the costs used for the cost-effectiveness analysis. Similarly, direct costs received 

related to seals and other requirements have also been incorporated into the costs used to determine 

cost-effectiveness and incremental cost-effectiveness. Staff included labor costs (including union 

labor) for work associated with doming. Refer to the cost-effectiveness discussion in Chapter 4 for 

additional details. 

 

Comment 1-3 

Staff considered loss of capacity costs for facilities with limited capacity that would require storage 

leasing offsite to continue operations. Loss of productivity or profit were not considered in the 

cost-effectiveness for doming projects. Staff does not consider costs outside of the project costs to 

implement controls. Refer to the cost-effectiveness discussion for doming in Chapter 4 for 

additional details.  

 

Comment 1-4 

If facilities believe that reduced consumption will make some storage tanks obsolete before a 50-

year cycle, staff is open to considering permit conditions to be taken to remove tanks from service 

for facilities that will not operate tanks in the future. Staff has not received feedback from any 

facilities regarding anticipated dates that tanks may be removed from service.  

 

Comment 1-5 

These costs used in rule development have been shared with the working group to continue to 

refine the costs to be as accurate and complete as possible. Staff has received additional cost 

estimates (and appreciates the information) and incorporating the information into the cost 

estimates provided in this document.  

  

Comment 1-6 

On December 2, 2022, the South Coast AQMD Governing Board adopted the 2022 Air Quality 

Management Plan that establishes a cost-effectiveness threshold of $36,000 per ton of VOC 

reduced. Staff is not proposing to require controls with a cost-effectiveness greater than $36,000 

per ton of VOC reduced. 
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Comment 2-1 

Rule 1178 addresses Best Available Retrofit Control Technology (BARCT) for storage tanks at 

petroleum refineries. New tanks and expanded throughput are addressed in provisions contained 

in Regulation XIII – New Source Review. Establishing a moratorium on new petroleum storage 

tanks is outside of the scope of Rule 1178. 

 

Comment 2-2 

Staff is compiling a list of storage tanks and associated information as requested. Some information 

requested may be business confidential and provided in aggregate or generalized. 

 

Comment 2-3 

Staff is utilizing the cost-effectiveness threshold of $36,000 per ton of VOC reduced adopted in 

the 2022 AQMP as a guideline. At this time, there are no identified measures that provide 

significant emission reduction benefits that marginally exceed the threshold. In the example 

provided, retrofitting existing IFR tanks with cable suspension is not being pursued because the 

cost-effectives has been revised to $153,000 per ton of VOC reduced due to revisions to the 

incorrect inputs used in Tank ESP regarding existing controls on internal floating roof tank. 

 

Comment 2-4 

Staff will utilize the cost-effectiveness threshold inflated by the consumer price index annually. 

This update has not yet occurred for 2023. 

 

Comment 2-5 

The 2022 AQMP allows the use of an alternative cost-effectiveness threshold which includes 

health benefits for NOx emissions. Rule 1178 does not regulate NOx emissions. While there may 

be some health co-benefits from the reduction of VOCs, Rule 1178 does not include any specific 

reductions for toxic air contaminants. For rules that regulate toxics, costs are calculated but no 

cost-effectiveness determination is made as there is no cost-effectiveness threshold. 

 

Comment 2-6 

Rule 1178 does not specifically regulate air toxics. The regulation of VOCs from these sources 

already considers the air quality benefits from reductions in ozone formation. Control measure 

FUG-01 is included in the 2022 AQMP to capitalize on the air quality benefits and PAR 1178 

partially implements that control measure. There is insufficient data to determine emissions of 

benzene, toluene, ethylbenzene, or xylene due to storage tank emissions.  

 

Comment 2-7 

Staff has revised the cost-effectiveness analysis for requiring secondary seals on internal floating 

roof tanks based on updated information from vendors and facility costs. This analysis was 

presented in Working Group Meeting #7. Refer to the discussion in Chapter 4 for requiring 

secondary seals on internal floating roof tanks.  

 

Comment 2-8 

Staff erroneously stated that all domed external floating roof tanks are required to be equipped 

with secondary seals. Rather, all domed external floating roof tanks staff identified are permitted 



 

 

with secondary seals. PAR 1178 will remove the exemption from secondary seals for domed 

external floating roof tanks.  

 

Comment 2-9 

Staff is not proposing to require proximity switches on tanks subject to Rule 1178 due to proximity 

switches limited ability to detect all leaks and the efficacy of proposed OGI inspections. Refer to 

the BARCT assessment for proximity switches in Chapter 2 for additional details.  

 

Comment 2-10 

Staff is not proposing to require cable suspension systems on internal floating roof tanks. Staff has 

revised the cost-effectiveness for accuracy. The cost-effectiveness to implement cable suspension 

systems is greater than $36,000 per ton of VOC reduced. Refer to the BARCT assessment in 

Chapter 2 for cable suspension systems.  

 

Comment 2-11 

Requirements for cable suspension systems as best available control technology (BACT) is 

determined through the BACT Guidelines. This determination is independent of the Rule 1178 

amendment process.  

 

Comment 2-12 

While testing has shown that vapor recovery systems in operation have been able to achieve better 

than 99% efficiency at times, the vendor guarantees staff has obtained only guarantee combustion 

vapor recovery at 98% efficiency and 95% for non-combustion systems. Proposed language 

requires all vapor recovery systems to achieve 98% control efficiency. Newly installed system will 

be subject to BACT and required to meet the best available control efficiency available at the time 

of installation. 

 

Comment 2-13 

Rule 1178 requires emission control systems on all fixed tanks subject to the rule. The rule applies 

to storage tanks with a minimum capacity that store organic material with a TVP of greater than 

0.1 psia. Therefore, all fixed roof tanks storing organic material with TVP greater than 0.1 psia are 

required to have emission control of at least 95% or be connected to a fuel gas system. Staff has 

performed a cost-effectiveness analysis for requiring 98% emission control on all fixed roof tanks 

storing organic material regardless of the TVP of the liquid stored. Such a requirement has been 

found not to be cost-effective. Refer to the incremental cost-effectiveness in Chapter 4.  

 

Comment 2-14 

All floating roof tanks including external floating roof tanks, domed external floating roof tanks, 

and internal floating roof tanks are open to atmosphere above the floating roof. This is inherent in 

the design of a floating roof tank. The installation of a dome on a floating roof tanks does not result 

in a closed system and thus are not suitable for a vapor recovery system. 

 

Comment 2-15 

Staff has concluded that inspections with OGI is the most effective method to detect leaks and 

improve current leak detection and repair requirements. Open path monitoring and gas sensors 

were evaluated and found not cost-effective as compared to OGI. The proposed OGI requirements 



 

 

will enable leaks to be detected and repaired faster and more efficiently than with quarterly or 

annually executed Method 21. Refer to the BARCT assessment for enhanced leak detection 

technologies in Chapter 2 for additional details.  

 

Comment 2-16 

Mobile monitoring is helpful to identify areas where further rule development are necessary. PAR 

1178 rule development was initiated based on community concerns related to finding from mobile 

monitoring to explore improved leak detection and controls. Proposed amendments would require 

weekly OGI inspections to quickly identify leaks and improve repair timelines. Staff is supportive 

of further mobile monitoring but disagrees that mobile monitoring every 3 years should be 

incorporated into Rule 1178. The provisions incorporated into PAR  already address the need to 

detect leaks sooner.  

 

Comment 2-17 

Staff has provided the number of tanks expected to be domed as a result of PAR 1178 based on 

the most current information available. Fifty-four tanks are expected to be domed as a result of 

PAR 1178 implementation. Staff has provided the range of diameters for the tanks expected to be 

domed in the BARCT analysis for doming in Chapter 2. Tanks may accept a permit condition to 

only store materials with a TVP of 3 or less in lieu of installing a dome. Storing materials with a 

TVP of 3 or less would result in similar emission reductions as installing a dome. 

 

Comment 2-18 

Staff has presented the analysis on the emission reductions from doming compared to the emission 

reductions from limiting the RVP of crude stored. Analysis showed that equivalent emissions 

reductions would result if stored crude is limited to a maximum RVP of approximately 4 psia. 

PAR 1178 requires facilities to periodically test the TVP of the crude stored in external floating 

roof tanks that are not domed according to the approved test method ASTM D-323 to confirm 

qualification for doming exemption. 

 

Comment 2-19 

Staff has conducted an incremental cost-effectiveness for requiring domes on tanks storing organic 

liquid with TVP less than 3 psia. It is not cost-effective to dome tank with materials with a TVP 

less than 3 psia. Refer to the incremental cost-effectiveness discussion in Chapter 4. 

 

Comment 2-20 

Staff is proposing a phased schedule to require doming to occur on 30% of tanks by 2031, 50% of 

tanks by 2033, and 100% of tanks by 2038. Staff established percentages of tanks to be domed by 

2031 and 2033 based on submitted API internal inspections. Some tanks will have to be domed 

prior to the next schedule API internal inspection. In those cases, added costs for cleaning and 

degassing were included. A further hastened doming schedule would likely result in doming no 

longer being cost-effective. Refer to the BARCT analysis for doming in Chapter 4 for cost 

estimates to empty and degas tanks of different sizes.



 

 

 

 

3. Comment Letter from the Western States Petroleum Association, dated 1/19/2023 
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Comment 3-1 

Staff initially presented costs for doming in March 2022. Since initial costs were presented, staff 

has been in discussions with facilities and WSPA regarding the proposed doming requirements. 

Over the past several months, facilities have provided substantial cost information that staff has 

considered and incorporated into the cost-effectiveness calculations. The current cost-

effectiveness analysis is based solely on cost information facilities have provided. No costs have 

been provided by facilities for maintenance of a dome, nor have facilities made mention of 

maintenance requirements for a dome. It is unclear how 2% annual operating costs were figured 

and no supporting data has been provided to substantiate this assertion. Staff believes that the 

information provided by facilities is accurate and will base the cost-effectiveness on the cost 

provided by facilities. Refer to cost-effectiveness for doming in Chapter 4 for additional details.  

 

Comment 3-2 

Staff has reviewed compliance reports for year 2019 since the throughput values used for emission 

reduction analysis has relied on 2019 information for representation of normal operations. The 

highest reported RVP is 8.14 psia. Furthermore, permits and rules reflect TVP limitations of 11 

psia for crude tanks. Staff affirms that crude has the potential to have a TVP higher than those 

reported at a point in time and that using the highest reported crude TVP value is conservative in 

comparison with using the allowed permitted TVP limit. PAR 1178 provides an exemption from 

doming for tanks storing crude with consistently low RVP/TVP. The feedback staff has received 

regarding the exemption for doming suggests that the TVP of crude stored is not consistently low 

and that most facilities tanks will not store crude that qualifies for the exemption.  

 

Comment 3-3 

Staff has relied on statements from dome vendors to determine the equipment life of a dome. The 

information from vendors regarding equipment life of a dome was presented during Working 

Group Meeting (WGM) #6. No engineering feasibility questions have been raised to staff and staff 

sees no evidence that tanks that had installed domes more than 20 years ago were planning 

replacement in the near future. Staff presented the effect on cost-effectiveness between using 25-

year equipment life compared to using a 50-year equipment life because the prior cost-

effectiveness calculation assumed a 25-year equipment life. The intent was to show why the new 

doming proposal in WMG #6 differs from the doming proposal in WGM #5.  

 

Staff is open to considering permit conditions to be taken to remove tanks from service for facilities 

that will not operate tanks in the future. Staff has not received feedback from any facilities 

regarding anticipated dates that tanks may be removed from service.  

 

Comment 3-4 

Staff agrees that incremental cost-effectiveness analysis is required under the California Health 

and Safety Code. Staff has conducted an incremental cost-effectiveness for each control 

technology proposed. Refer to Chapter 4 for the analyses.  

 

Comment 3-5 

Staff has no information suggesting that the costs of proposed controls would exceed 50% of the 

fixed capital cost of the tank. If this information was provided, staff would include potential 40 

CFR Subpart Kb costs incurred. Staff has not identified requirements in 40 CFR Subpart Kb that 



 

 

are more stringent than the requirements of PAR 1178. It is expected that tanks in compliance with 

PAR 1178 are also in compliance with 40 CFR Subpart Kb.  

 

Comment 3-6 

The proposed rule utilizes a new technology, OGI cameras, to assist in leak detection and repair 

to more easily detect leaks, particularly large leaks, more readily. Staff has met numerous times 

with stakeholders to discuss actions needed to demonstrate compliance after the OGI detects 

vapors. The proposed amendments incorporate requirements for compliance verification, 

recordkeeping and reporting and follow up inspections in the event that VOC vapors are detected 

during an OGI inspection.  

 

Comment 3-7 

Refer to staff’s response to Comment 3-1. Costs for operation and maintenance costs, including 

those related to safety have not been provided. If provided, staff could consider them and 

incorporate into the cost-effectiveness analysis if appropriate. 
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4. Comment Letter from the Western States Petroleum Association, dated 2/1/2023 
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Comment 4-1 

Staff has been in communication with U.S. EPA regarding the applicability of the 2016 CTG. U.S 

EPA has stated that the applicability of 40 CFR Part 60 Subpart OOOOa is not sufficient to satisfy 

the applicability requirements of the 2016 CTG. Staff is continuing to work with U.S. EPA to fully 

understand the applicability of the 2016 CTG with the intent of mirroring the applicability in PAR 

1178.  

  

Comment 4-2 

Staff does not propose to change the definition of Emission Inventory Years for all years since 

year 2000 since changing the definition may result in facilities no longer being subject to the rule. 

The intent of the rule is to continually apply to facilities that have emitted 20 per year or greater in 

any Emission Inventory Year from year 2000. Staff will consider revising the definition of 

Emission Inventory Year for years beyond 2023 to be calculated from January 1 to December 31, 

beginning in year 2024.  

 

Comment 4-3 

Staff established a definition of Visible Vapors and a requirement for tanks to be maintained in a 

condition that is free of Visible Vapors that includes Visible Vapors from Rim Seal Systems and 

Roof Openings.  

 

Comment 4-4 

The definition of Waste Stream Tank has been re-inserted into PAR 1178.  

 

Comment 4-5 

Staff is requesting clarification on the tanks expected to meet the proposed definition of an “out of 

service” tank.  

 

Comment 4-6 

(d)(1)(C) - Staff has presented findings, including a complete BARCT analysis, that support the 

proposal to require more stringent gap requirements established at other agencies and by U.S. EPA. 

Refer to the BARCT discussion on seal requirements in Chapter 2 for additional details.  

 

Comment 4-7 

(d)(1)(G) - Staff has revised the TVP testing requirements to allow for semi-annual testing as 

requested. Reliance on safety data sheets and or other pertinent refinery data does not offer the 

same amount of certainty of material’s TVP as testing. Staff is not proposing to allow other forms 

of information to be used to determine the TVP of a material inside of a tank. Current guidelines 

already established in Rule 1178 may still be used to determine if a material has TVP of 0.1 psia 

or less.  

 

Comment 4-8 

Current Rule 1178 (d)(2)(C)(ii) - Staff has re-inserted the provision that allows exemption from 

doming for tanks storing pyrophoric materials.  

 

Comment 4-9 
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(d)(4)(A)(1) - Staff has presented findings that support the proposal for requiring 98% by weight 

control efficiency for emission control systems, including vendor guarantees. Refer to the BARCT 

analysis on emission control systems for additional details. Staff has not received additional 

facility information, such as annual performance test results, suggesting that emission control 

systems are not achieving at least 98% by weight control efficiency.  

 

Comment 4-10 

(d)(5)(C) – Staff initially assumed that most API 653 Internal Inspections would occur every 10 

years for most tanks. Staff has since learned that several API 653 internal inspections have been 

planned in the 2040s, with some inspections planned out to 2050. Staff has performed a cost-

effectiveness analysis that considers additional costs that would be incurred if full implementation 

were required by 2038. Refer to “Implementation and Cost” discussion on page 4-7. Staff is 

proposing that facilities dome 30% of tanks by 2031, 50% of tanks by 2033, and 100% of tanks 

by 2038. Staff established percentages of to be domed by 2031 and 2033 based on submitted API 

internal inspections.   

 

Comment 4-11 

(d)(5)(D) – Staff has established a 10-year maximum time limit to add a secondary seal to an 

internal floating roof tanks based on the Rule 1178’s requirements for performing gap 

measurements at least every 10 years. Staff has not received information indicating that a tank is 

taken out of service for complete gap measurements. Staff does not plan to remove the existing 

requirement for tanks that later become subject to the rule to meet the requirements of paragraph 

(d)(3) no later than 5 years after becoming subject to the rule as removal of the requirement would 

be backsliding and facilities have not reported any issues with this provision to date. 

 

Comment 4-12 

Stakeholders requested more specificity on how OGI inspections should be conducted and staff 

has responded to this request with added detail in the proposed rule. Staff has proposed OGI 

inspection requirements based on information from leak detection service providers that regularly 

conduct inspections with OGI at facility types subject to the rule. Additionally, staff has personally 

participated in the procedure for conducting an OGI inspection on tanks to gain a sense of the time 

it would take to perform an inspection. However, to address stated safety concerns and equity 

issues with the number of times a tank would be expected to be inspected at a larger facility versus 

a small facility, staff has revised the OGI inspection requirements to be conducted on a periodic 

basis. Proposed rule language includes provisions to avoid conducting OGI inspections due to 

safety concerns. Costs associated with a weekly tank farm inspection are included in the cost-

effectiveness analysis for this provision. The time required could be accomplished by one person 

in one day. Additional time is provided to demonstrate a condition that is free of Visible Vapors. 

 

Comment 4-13 

PAR 1178 allows Method 21 measurements to be taken on all components required to be inspected 

during an OGI inspection in lieu of conducting monitoring with an OGI device. Staff is requesting 

information regarding alternative monitoring methods or technologies that facilities would like 

staff to consider. 

 

Comment 4-14 



Appendix A   

 

 

PAR 1178 Preliminary Draft Staff Report A-51 February 2023 

Staff proposes that an inspection occur every 7 days which is sufficient to accommodate weekends 

and holidays and potential inclement weather.  

 

Comment 4-15 

The tank farm inspection allows the facility to walk the grounds or view at an elevated position. 

Walking the grounds would be simpler, while viewing at an elevated position would be quicker. 

Each facility may choose which options works best for them. 

 

Comment 4-16 

Staff has revised the requirements for OGI inspections that addresses the concern with verification 

of a Visibly Leak Free Condition.  

 

Comment 4-17 

Staff disagrees that inspections frequency should decrease to annually if vapors are not detected 

during inspections as components are more likely to leak with age, do not occur at regular 

frequencies, and are often associated with one-time events such as a hatch being left open. 

Furthermore, frequent OGI inspections are proposed to reduce the time that vapors are emitted 

once a leak occurs. Reducing the frequency of the OGI inspections provides an opportunity for a 

leak to occur for an extended time. 

 

Comment 4-18 

Staff has revised PAR 1178 to include an implementation schedule for OGI inspections. 

Component inspections for individual tanks will be required every three months for external 

floating roof tanks and every six months for internal floating roof tanks and domed external 

floating roof tanks rather than a specified number per week. Follow up inspection requirements 

are included to determine if the tank is in a vapor tight condition. The provisions for OGI 

monitoring are proposed to be effective January 1, 2024, approximately seven months after rule 

adoption. Staff believes this is sufficient time to implement an OGI monitoring program. 

 

Comment 4-19 

Please refer to Comment 4-13. 

 

Comment 4-20 

Please refer to Comment 4-15. 

 

Comment 4-21 

Please refer to Comment 4-16. 

 

Comment 4-22 

Please refer to Comment 4-16. 

 

Comment 4-23 

Please refer to Comment 4-17. 

 

Comment 4-24 

Please refer to Comment 4-18. 
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Comment 4-25 

Staff proposes to keep repair timelines within 72 hours as three calendar days would be more than 

72 hours thus relaxing that requirement may be considered backsliding. 

 

Comment 4-26 

Staff has revised OGI inspection requirements to address the concern with frequent follow up for 

verification of compliance with a condition in which the tank if free of Visible Vapors.  

 

Comment 4-27 

Staff proposes to keep requirements for digital recordings of leaks; however, has reduced the time 

in which recording must be kept to 2 years from 5 years to address concerns about data storage. 

 

Comment 4-28 

Staff proposes to keep the requirement for leak reports to be submitted within 120 hours of the 

determination on non-compliance. Relaxing that requirement to five days would be greater than 

120 hours and may be considered backsliding.  

 

Comment 4-29 

Please refer to Comment 4-27. 

 

Comment 4-30 

(j)(4) – Component Inspections are not required for fixed roof tanks; however, staff is proposing 

weekly Tank Farm Inspections to capture any major event which would result in a large leak. Staff 

is proposing to maintain current weekly Tank Farm Inspections for every week since there is no 

way to predict when such a leak might occur. Additionally, OGI may capture leaks that are not 

addressed during current inspections such as gap measurements or when Method 21 measurements 

are taken. 

 

Comment 4-31 

Staff proposes to maintain weekly OGI inspections on all tanks to identify any potential emissions 

that are not identified during an inspection required by paragraphs (f)(1)-(3) and will consider 

exemption from Component Inspections for weeks that inspections required by paragraph (f)(1)-

(3) are conducted. 

 

Comment 4-32 

Please refer to Comment 4-31. 

 

Comment 4-33 

Staff is requesting further information on the need for an exemption when tanks are out of service 


