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Name of potential measure: VOC Stationary Above-Ground Storage Tanks—Deck fittings and Rim Seals, Domes, Roof Landing Controls, Cleaning and Degassing Controls, and Inspections.
Brief description of the measure being considered:

What sector does the measure address? –High vapor pressure volatile organic compounds (VOCs), such as gasoline, are often stored in large aboveground stationary storage tanks, which are typically located at refineries, terminals and pipeline breakout stations.  
What control technology or method is being considered?
The available control measures can be grouped into five categories: deck fittings and seals, domes, roof landings, degassing and cleaning, and inspection and maintenance. These are described below:
· Deck fittings— Evaporative losses can occur from deck fittings, particularly slotted guidepoles, and rim seal systems. Control measures include gasketing deck fittings, installing pole sleeves and floats on slotted guidepoles, and gap requirements for rim seals.
· Domes— Wind blowing across external floating roof tanks causes evaporative losses.  The proposed control measure is to install domes on external floating roof tanks that have contents with vapor pressure greater than 3 psia, excluding crude oil, slop oil, and wastewater.
· Roof landing Controls— When enough liquid is removed from a floating roof tank such that the roof is lowered to the height at which it is lowered no further (i.e., the roof rests on its legs or suspended by cables or hangers), the contact between the floating roof and the liquid VOC is broken as the remaining liquid is removed.  This is referred to as a “roof landing.”  A vapor space is created between the floating roof and the liquid surface, which enables vapors from the VOC remaining in the tank to accumulate.  These vapors escape from the vapor space as the tank is sitting idle and when they are displaced during refilling.  Also, some of the liquid VOC being used to refill the tank may evaporate and be expelled from the tank during refilling. For gasoline storage tanks, emissions generally range from 0.25 tons to 3 tons or more per roof landing. Control options include requiring use of lowest lander height setting for in-service roof landings (to minimize the vapor space) and, for tanks with landing emissions over 5 tons/year, installation of vapor recovery/control for use when roof is landed or modifying the tank to reduce the landed height less than one foot (implemented over 10-year period).

· Degassing and Cleaning— VOC stationary storage tanks must be cleaned periodically.  Before a tank is cleaned, it must be degassed (which is the removal of gases, such as gasoline vapor) so personnel can safely enter to clean the tank and remove accumulated sludge.  The sludge removed from the tank can contain residual VOC liquid that may evaporate when exposed to the atmosphere. Measures include control of emissions during degassing and controlling exhaust from sludge receiving vessels (such as vacuum trucks). In New Jersey’s proposed rule, the measures will only be required during ozone season (beginning 2010).
· Inspection and Maintenance—An inspection and maintenance program to reduce VOC emissions by assuring that tank components are in good condition and operating properly.
What performance standard or emission level is being considered?
· Deck fittings, seals—Gap width requirements for deck fitting gaskets and rim seals, pole sleeves and floats on slotted guidepoles (based on SCAQMD Rule 1178, similar to MACT WW).  Can result in up to 80% reduction in standing loss emissions on external floating roof tanks.

· Domes—Installing domes on external floating roof tanks can result in about 60% reduction of emissions remaining after deck fittings upgraded. 

· Roof Landing Controls—Options include use of a vapor recovery and control system for roof landings, or minimizing the vapor space by reducing the lander height to one foot or less. The vapor recovery/control option in New Jersey’s proposed rule requires 90% control until the floating roof is within 90% by volume of being refloated for a total of 81% control.  Lowering landing height to one foot or less can result in 60% to 100% reduction in roof landing cycle emissions, depending on how tank is operated (drained dry or heal remaining).
· Cleaning and Degassing— New Jersey’s proposed rule requires 95 percent control of emissions during degassing, until concentration level in tank is 5,000 ppm as methane, and control of exhaust from receiving vessel (e.g. vacuum truck). In New Jersey, the control measures will only be required during ozone season, beginning in 2010.
· Inspection and Maintenance—For external floating roof tanks, New Jersey’s proposed rule includes full inspection of gap widths for deck fittings and secondary seals annually, and of primary seals every five years.  For internal floating roof tanks, New Jersey’s proposed rule includes annual visual inspection (without entering tank) and full inspection of deck fitting and seal gaps each time the tank is emptied and degassed (no less than every 10 years).
Previous programs, model programs or historical significance:

Is this an update to a previous measure effective in the OTR?   
Prior measures included CTGs containing seal requirements for floating roof storage tanks.  These potential measures go beyond those CTGs.
Is there a similar measure currently in effect in another region, state, or county?
California’s South Coast Air Quality Management District (SCAQMD) Rule 1149 addresses degassing, cleaning, and roof landings.  SCAQMD Rule 1178 addresses deck fittings, seals, domes, and inspections.  California’s San Joaquin Valley Unified Air Pollution Control District (SJVUAPCD) Rule 4623 addresses deck fittings, seals, degassing and cleaning.  Texas Council on Environmental Quality (TCEQ) Chapter 115 regulations address deck fittings, seals, inspections, degassing, and roof landings. Some requirements from these rules are similar to MACT Subpart WW.
What is the history of regulation in this sector? 
Degassing controls requirements date back to 1987 in SCAQMD. Roof landing controls were used in SCAQMD as early as 1991.  TCEQ regulations for roof landings were promulgated after a study done in 2005 identified over 7,000 tons per year for VOC emissions from roof landings were identified in the Houston Ship Channel.
Major Issues:

Does opposition exist to this measure?

Yes—based on comments received for New Jersey’s proposed rule, refineries oppose the requirement to install domes on external floating roof tanks, and independent terminals and pipeline breakout stations expressed concerns about the proposed roof landing measures.  

What significant hurdles may impact its adoption or implementation?
Implementation of some of the measures requires removal of tanks from service. For this reason, New Jersey’s proposed rule allows control measures to be implemented over 10 years, to minimize operational disruption.  Also, control contractors for degassing/cleaning have to establish operations in the northeast.
Emissions reduction benefit:

What available methods exist to estimate emissions reductions for AQ modeling?
AP-42 (TANKS) can estimate reductions from deck fitting, seal, and doming requirements.  The methodology in AP-42 Chapter 7.1.3.2.2 (added November 2006) is used to estimate losses from uncontrolled floating roof landings.
What previous emissions reductions estimates exist?
Estimated reductions for New Jersey total approximately 2,000 tons per year by 2020.  Projected reductions include 1,400 tons per year from roof landings, 265 tons per year from controlling tank cleaning and degassing, 187 tons per year from the deck fitting and seal measures, and 130 tons per year from installing domes on external floating roof tanks. (Roof landing emissions in New Jersey totaled over 2,000 tons in 2006.  Some facilities did not report roof landing emissions prior to that year.)
Control Cost Estimate:

What available methods exist to estimate costs, and economic analysis?
Costs analysis can be conducted by using cost data from other jurisdictions, particularly SCAQMD.

What previous cost estimates exist? 
The New Jersey Rule proposal available at http://www.nj.gov/dep/rules/proposals/080408a.pdf contains cost estimates.  The costs for the various measures ranges from $2,288 to $29,000 per ton of VOC reduced.  Also, the Final Staff Report for SCAQMD Rule 1178 contains cost data for deck fittings, seals, and doming requirements. The Staff Report for SCAQMD Rule 1149 (available at http://www.aqmd.gov/hb/2008/May/080534a.htm -click on “Attachments” to download) contains cost data for degassing, cleaning, and roof landing controls.  
Benefit for other pollutants: 
Does this measures offer other benefits by reducing other pollutants like PM, GHG, or air toxins? How?
Measures will reduce VOC HAPs such as benzene.
National program possibilities:
Is this measure applicable on a national basis?
VOC emissions contain HAP, so measures such as controlling cleaning and degassing as well controlling roof landing emissions could be incorporated into MACT.
Potential stakeholder contacts:
Independent Liquid Terminal Association:  http://www.ilta.org/
American Petroleum Institute:  http://www.api.org/
American Chemistry Council:  http://www.americanchemistry.com/s_acc/index.asp
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