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Background

Rule 1122 - Solvent Degreasers was adopted on March 2, 1979 primarily to control volatile organic compound (VOC) emissions from solvent degreasing operations.  The rule establishes both equipment and operating requirements for any type of solvent degreasing operation.  Industries subject to the provisions of Rule 1122 include any industrial, commercial or institutional facility that operates degreasers that remove contaminants as part of their production process.

Solvent degreasing is any portion of the operation that removes contaminants with solvents from parts, products, tools, machinery, and equipment.  A degreaser is any equipment designed and used for holding a solvent to carry out solvent cleaning operations including, but not limited to, batch-loaded cold cleaners, open-top vapor degreasers, conveyorized (in-line) degreasers, and air-tight or airless cleaning systems.

Solvent degreasing can be conducted as either a batch or conveyorized operation.  With each of these methods, the solvent can be used in either the liquid or vapor state.  When solvent is used in liquid state (cold cleaning), the part to be cleaned is lowered into and raised from the bath, and allowed to drain and dry.  The cleaning process can be facilitated by the use of agitation or solvent spray and dryer.

When the solvent is used as a vapor (vapor degreasing), the hot vapors condense on the cold part to be cleaned, transferring the dirt and grease to the solvent.  As the temperature of the part reaches that of the vapor, no further condensation occurs.  The clean part dries and is removed from the degreaser.  This vapor cleaning process has been used for many extensive and difficult cleaning operations.

During the past several years, the AQMD Governing Board (Board) approved several changes to the way cold cleaning and vapor degreasing operations are conducted in the South Coast Air Basin.  The September 2001 amendment of Rule 1122 further controlled VOC emissions by lowering the VOC content limit of solvents used in cold cleaning operations to 25 grams per liter.  This limit took effect on January 1, 2003.

Additionally, the 2001 amendment to Rule 1122 expanded the scope of the rule to include toxic compounds and added provisions to control emissions of toxic air contaminants from the use of NESHAP halogenated solvents in degreasing operations.  Starting January 1, 2003, Rule 1122 no longer allowed the use of NESHAP halogenated solvents in cold cleaning and open-top vapor degreasing operations.  This rule provision resulted in emission reduction of about one ton per day of toxic air contaminants.  Staff believed that aqueous cleaners and other alternative cleaning materials could readily replace NESHAP halogenated solvents.  However, degreasing operations using NESHAP halogenated solvents are still allowed when performed in an airless or air-tight cleaning system or in an approved alternative cleaning system.

For vapor degreasing using VOC solvents, the 2001 amendment established a similar 25 gram per liter VOC limit for solvents used in open-top vapor degreasers.  This limit takes effect on January 1, 2006.  Prior to this amendment, the control of VOC emissions from open-top vapor degreasers relied solely on facilities meeting the work practice standards and equipment design requirements in Rule 1122.  However, facilities can continue to use high-VOC solvents for vapor degreasing only if used in an airless or air-tight cleaning system.

The Board, in its Resolution for the 2001 Rule 1122 amendment, directed the AQMD staff to conduct a technology assessment for the 2006 VOC limit for vapor degreasers in order to determine the feasibility of this future limit.  The Board also required staff to evaluate the need for the limited exemption found in rule paragraph (k)(2) for vapor degreasers used for cleaning specific electronic components in equipment designed to travel over 100 miles above the earth’s surface.

In order to comply with the Board directive, the AQMD staff conducted a study to assess progress made by industries in finding alternative degreasing solvents or cleaning methods that meet the January 1, 2006 VOC limit for vapor degreasers.  During the last several months, AQMD staff conducted telephone surveys of all facilities with active vapor degreaser permits.  Staff visited several of these facilities and reviewed inspection reports from AQMD compliance staff in order to better understand the cleaning requirements associated with the different degreasing applications.  Information gathered from the surveys and other AQMD database included the actual number of degreasers currently in use, solvents used, and types of cleaning applications. These data gathering efforts are intended to establish the most current profile of vapor degreasing activities in the South Coast Air Basin and determine facilities’ compliance efforts in meeting the 25 gram per liter VOC requirement in 2006 for vapor degreasing.  This report provides staff’s findings and recommendations and satisfies the Board directive on the completion of the technology assessment.

Decline in Vapor Degreaser Population
Over the last several years, the AQMD has seen a dramatic decrease in the amount of vapor degreasing activity in the South Coast Air Basin primarily due to the advancements in aqueous cleaning technology that resulted in the successful conversions of many facilities to these low-VOC cleaning methods.  Previously, there were more than 3,000 vapor degreasing equipment permitted by the AQMD using either high-VOC cleaners or NESHAP halogenated solvents, e.g., perchloroethylene, 1,1,1-trichloroethane, etc.  Several amendments to Rule 1122 to reduce emissions from degreasing operations encouraged the move by many industries to switch to low-VOC alternative cleaning methods and/or materials.  Today, most degreasing applications are conducted in cold batch cleaning units using aqueous cleaners or VOC-exempt solvents.  However, vapor degreasing is still being conducted for high-precision cleaning of parts, e.g., electronic or electrical components, optics, etc., used mostly in military or defense, aerospace and medical applications.  

In 2001, there were still 251 facilities using vapor degreasers for parts cleaning.  Permitted vapor degreasing equipment for these facilities totaled 342 units.  Staff identified six of these facilities as already using airless or air-tight cleaning systems (8 total units).  Sixty open-top vapor degreasers were using solvents containing VOCs (> 25 g/l) and 90 units were using VOC-exempt compounds.  The remaining 184 open-top vapor degreasers were using NESHAP halogenated solvents.  The table below shows the breakdown of permitted vapor degreasers by solvent use during the 2001 rule amendment.

Table 1 – Breakdown of AQMD Permitted Vapor Degreasers in 2001

	
	# of Facilities
	# of Units

	   - Perchloroethylene
	97
	119

	   - 1,1,1-trichloroethane
	49
	58

	   - Methylene Chloride
	2
	2

	   - Trichloroethylene
	5
	5

	Total NESHAPS
	153
	184

	
	
	

	VOC Solvents
	40
	60

	VOC-Exempt Solvents
	52
	90

	
	
	

	Airless or Air-tight Systems
	6
	8

	Grand Total
	251
	342


The VOC solvents used at that time were isopropyl alcohol (IPA), normal propyl bromide (NPB), and VOC-blended exempt solvents such as AK-225T and Vertrel SMT.  The pure AK-225 and HFE-7100 solvents were some of the VOC-exempt chemicals used.

At the time of the amendment, staff’s analysis indicated that the number of open-top vapor degreasers would further decline primarily due to the prohibition on the use of NESHAP halogenated solvents in open-top vapor degreasing by 2003.  Staff anticipated that some of the facilities would use airless or air-tight cleaning systems, but most facilities were expected to convert to aqueous cleaning systems.  Staff estimated the number of remaining vapor degreasers (including airless or air-tight cleaning systems) to decline to 121, with open-top vapor degreasers totaling 105 units, after full implementation of the 2001 amendment.

Recently, staff reviewed the AQMD CLASS database to determine the most current number of active vapor degreaser permits in the South Coast Air Basin.  As expected, the number of vapor degreaser permits significantly declined from 342 units four years ago to 157 units currently.  Only 100 facilities account for these remaining vapor degreasing units. 
As mentioned previously, a telephone survey was conducted for each facility to gather information on vapor degreasing activities and determine compliance efforts in meeting the future VOC limit.  The results of the survey indicate that only 83 out of the 157 permitted vapor degreasers (airless/air-tight or open-top) are actually being used.  This represents a 75 percent drop from the year 2001 level of 342 units.  Many facilities, however, continue to keep their vapor degreaser permits even though the equipment has already been removed from the facility or are no longer in use.  The majority of the facilities that continue to use vapor degreasers are in the aerospace industry or military/defense contractors.  These facilities manufacture parts for aerospace, defense, commercial and medical applications.

It is interesting to note that the number of airless or air-tight cleaning systems has significantly increased from 8 units in 2001 to 30 units today.  These cleaning systems currently use either NESHAP halogenated solvents, high VOC content solvents or even VOC-exempt compounds.  The solvents predominantly used in airless or air-tight systems are perchloroethylene and trichloroethylene.
As discussed previously, airless or air-tight cleaning systems are the only equipment allowed in Rule 1122 to use NESHAP halogenated solvents.  Other solvents such as IPA, NPB, and VOC-exempt solvents blended with VOCs are also used in airless or air-tight cleaning systems.  These units already comply with the January 1, 2006 rule requirement for vapor degreasing.  Most of these vapor degreasers are being used to clean electronic or electrical components such as circuit boards and electrical wires, and metal parts used in aerospace or military (defense) applications.  
The remaining 53 vapor degreasing units from 40 facilities are open-top vapor degreasers and are subject to the 2006 compliance date.  These degreasers use high-VOC solvents such as IPA with cyclohexane, NPB, and VOC-enhanced exempt solvents for parts cleaning.
The table below summarizes the breakdown of vapor degreaser population in the South Coast Air Basin by type of solvent used.

Table 2 – 2005 Breakdown of Vapor Degreasers in AQMD
	Equipment by Solvent Used
	# of Facilities
	# of Units

	Airless/Air-tight Systems
	
	

	   - Perchloroethylene
	8
	9

	   - Trichloroethylene
	10
	15

	   - VOCs (IPA, NPB, Others)
	3
	3

	   - VOC-Exempt
	2
	3

	Total Airless/Air-tight Systems
	23
	30

	
	
	

	Open-Top Vapor Degreasers
	
	

	   - IPA/cyclohexane
	3
	3

	   - NPB
	6
	8

	   - Other VOCs > 25 g/l
	14*
	16*

	   - VOC exempt < 25 g/l
	21
	25

	Total Open-Top Vapor Degreasers
	40**
	53

	Total All Vapor Degreasers 
	
	83


* - Four degreasers from 4 facilities utilize the medical device exemption or airless/air-tight equivalency as compliance option
** - Some facilities use more than one solvent type for their degreasers

Staff expects the number of open-top vapor degreasers to further decline when the new VOC limit of 25 grams per liter takes effect on January 1, 2006.
Facilities Subject to the 2006 VOC Limit

There are 53 open-top vapor degreasers currently using VOC and VOC-exempt solvents for cleaning of parts.  Almost half of these degreasers (25 units) are already using solvents that comply with the future VOC limit of 25 grams per liter.  These degreasers use VOC-exempt compounds such as hydrochlorofluorocarbon (HCFC) 225 (pure AK 225), hydofluoroethers (HFE 7100), hydrofluorocarbon (HFC) 43-10 (Vertrel XF), or a blend of the HCFC 225 compound (AK225VL) with VOC content of 24 grams per liter.

The remaining 28 open top vapor degreasers from 21 facilities continue to use high-VOC solvents such as blends of IPA/cyclohexane and n-propyl bromide (NPB) for parts cleaning.  However, four of these facilities (4 degreasing units) already comply with the Rule 1122 requirements either through equivalency or by medical device exemption; thus, only 17 facilities with a total of 24 degreasers need to find alternative compliant solvents or convert to equipment that complies with the 2006 requirement of Rule 1122.  

Twelve of the 17 facilities subject to the 2006 VOC limit perform precision cleaning of electronic boards or electrical components.  The remaining five facilities use VOC solvents in vapor degreasers to clean high-precision optics and aerospace metal parts.  The following table lists facilities that need to find alternative cleaners that would comply with the VOC limit in 2006.
Table 3 – Facilities Subject to the 2006 VOC Limit

	Facility
	Cleaning Application
	Solvent Used

	Turbo Jet
	Electrical parts
	AK-225L

	Teledyne Microelectronics
	Hybrid circuits
	AK-225T; IPA/Cyclohexane

	NAVCOM Defense
	Electronic boards
	AK-225L

	Litton Guidance/Northrop
	Electronic boards
	IPA

	Precision Optical
	Optics
	NPB

	Filter Concepts
	Electronic components
	AK-225L

	DNR Industries
	Metal parts
	NPB

	Pioneer Circuits
	Electronic boards
	NPB

	Electro-Component
	Electronic boards
	IPA

	Raytheon
	Electronic boards
	AK-225AES

	Corona Magnetics
	Electrical components
	AK-225L


Table 3 – continued
	Facility
	Cleaning Application
	Solvent Used

	Pacific Optical
	Optics
	NPB

	Door King Inc
	Electronic boards
	AK-225L

	Newport Optics
	Optics
	NPB

	Northrop
	Electronic boards
	AK-225T

	NAVCOM Tech
	Electronic boards
	AK-225L

	Aerojet-General
	Metal parts
	NPB


Current Vapor Degreasing Practices

Many facilities already use airless or air-tight cleaning systems as an alternative to open-top vapor degreasers for cleaning parts for use in aerospace, military or defense applications.  These parts include high-precision electronic boards, electrical or electronic components, optics, and aerospace metal parts.  These cleaning systems meet the equipment requirement in Rule 1122 and are not affected by the VOC limit in 2006; therefore, the discussions in this section are limited to cleaning practices associated with the use of solvents in open-top vapor degreasers only.

For open-top vapor degreasing, the solvents commonly used today are NPB (800 g/l VOC), IPA/cyclohexane (800 g/l VOC), VOC-exempt solvents (HCFCs, HFEs, HFCs), and blends of these VOC-exempt solvents such as AK-225T (225 g/l VOC), AK-225L (50 g/l VOC) or AK-225VL (24 g/l VOC).  As shown in Table 2, a few facilities continue to use IPA for precision cleaning of electronic boards and hybrid circuits.  This solvent removes ionic particles such as electroplating salts and rosin activators used during the manufacture of circuit boards for military, aerospace, and medical applications.  In addition, IPA removes light oils and fingerprints.  Cyclohexane or other non-polar solvents are often added to IPA to boost its cleaning effectiveness.  Vapor degreasers using IPA or its blends are equipped with adequate fire suppression systems because of the flammability of the solvent.

The use of NPB in vapor degreasing is primarily for cleaning of high-precision optics to remove pitch and wax off of mirrors, prisms, windows, and lenses.  These parts undergo lapping and polishing procedures in order to obtain the desired shapes and improve optical characteristics.  During this process, mounting blocks, wax and pitch are used to hold the parts (optics) in place.  The parts are then cleaned to remove the lapping, polishing, and blocking compounds.
NPB is also used in the precision cleaning of electronic boards (flux removal) manufactured for aerospace and military applications.  In addition, this solvent is used in cleaning metal parts such as rocket motor casings for military applications.
NPB is included in the list of chemicals known to the State of California to cause cancer or reproductive toxicity under the Safe Drinking Water and Toxic Enforcement Act of 1986 (Proposition 65).  An Assembly Bill has been introduced (AB 990, Lieber) that would enact the California Safer Chemical Substitutes Act of 2005.  This bill would prohibit the use or sale of n-propyl bromide on or after January 1, 2007.
Blends of the VOC-exempt HCFC 225 compound such as AK-225VL, AK-225L, and AK-225T are also used in vapor degreasers but mostly for precision cleaning of certain aerospace or military electronic boards and electrical parts (e.g., miniature transformers) to remove rosin flux.  However, cleaning with the VOC-enhanced AK-225L or AK-225VL leaves a white residue (organics) on the part being cleaned because these solvent blends do not contain enough polar solvent such as alcohol to remove ionic particles; therefore, subsequent cleaning is performed on the parts using a brush and/or sometimes VOC solvents to remove the white residue.  Methyl acetate, a VOC-exempt solvent, is also being used for white residue removal.
VOC-exempt solvents in pure form (zero VOC) are also used in vapor degreasing to clean a variety of substrates.  The pure HCFC 225 (AK-225) is being used to clean metal parts such as crankshafts and ball bearings, certain electrical wires and electronic boards, and pressure or temperature gauges.  The AK-225G, another zero-VOC chemical and a blend of AK-225, is used to clean oxygen systems in a vapor degreaser.  Other VOC-exempt solvents such as HFE-7100 (manufactured by 3M) and HFC 43-10 (sold under the trade name Vertrel and manufactured by Dupont) are also used in precision cleaning of electronic boards.
A specific type of degreasing process identified in Rule 1122 pertains to the cleaning of certain aerospace parts, e.g., satellite or space components, for use in equipment that travel beyond the earth’s atmosphere.  Industry has pointed out that these are critical cleaning applications and that alternative cleaners such as aqueous materials or VOC-exempt solvents are not as effective as VOC solvents; thus, posing a high risk of part failure during actual operation.  In addition, corrosion on a space-based component is not repairable and can mean the “death” of a satellite.  
During the 2001 amendment of Rule 1122, AQMD staff provided a limited exemption from the 2006 VOC limit of 25 grams per liter for cleaning of parts used in any equipment designed to travel over 100 miles beyond the earth’s surface.  Most facilities that manufacture electronic parts for satellite or outer space applications continue to use VOC solvents in open-top vapor degreasers for parts cleaning.  The solvents used for this cleaning application are NPB and AK-225T.  However, one company is currently using NESHAP solvents, i.e., trichloroethylene and methylene chloride, for cleaning space components.  Many of the facilities (large aerospace companies) using VOCs for cleaning space components are in the process of converting to airless or air-tight systems which will allow these companies to continue using VOC solvents.  Others companies performing similar cleaning are relatively small and may not have the resources to convert to this type of cleaning equipment.  Consequently, these few remaining facilities continue to use VOC solvents solely for this particular critical cleaning application.  These facilities continue to test new VOC solvents but have not been successful in finding effective cleaners for space or satellite components.  However, one facility was able to convert from perchloroethylene to AK-225T.
Facility Compliance Efforts
There are only 17 facilities currently using VOC solvents in open-top vapor degreasers that are required to find alternative cleaning solvents that meet the 25 gram per liter VOC limit  by January 1, 2006.  However, Rule 1122 also allows these facilities to continue using high-VOC solvents by 2006 provided such solvents are used in an airless or air-tight cleaning system or equivalent system.
During the survey, staff contacted all 17 facilities in order to determine compliance efforts in meeting the 2006 rule requirement.  Five facilities (mostly aerospace companies) indicated their preference for continuing to use high-VOC solvents for cleaning parts such as electronic boards and components, hybrid circuits, and high-precision optics for aerospace, military and medical applications.  Teledyne Microelectronics operates 3 open-top vapor degreasers to clean electronic components and hybrid circuits for military and medical applications.  Raytheon and two Northrop Grumman facilities perform precision cleaning of electronic boards likewise for aerospace and military applications.  The other facility (Precision Optical) cleans high-precision optics and metal parts primarily for military or defense applications.  These companies are already in the process of converting to airless or air-tight cleaning systems that would allow the facilities to continue using high-VOC solvents by 2006.
a) Electronics/Electrical Parts Cleaning

Of the remaining 12 facilities that continue to use VOC solvents in open-top vapor degreasing, eight facilities perform precision cleaning of electronic boards and electrical components.  Four of these facilities are currently using AK-225L, a VOC-enhanced chemical with a VOC content of 50 grams per liter.  These companies have indicated to AQMD staff of their plans to switch to a lower VOC solvent, AK-225VL by 2006. 
Staff visited several facilities performing precision cleaning of electronic or electrical components to determine compliance efforts in meeting the future VOC limit.  NAVCOM Defense Electronics designs and manufactures high quality navigation systems, altimetry systems and test equipment for the Department of Defense.  The facility uses an aqueous cleaning system for cleaning most of their electronic boards.  However, a vapor degreaser with AK-225L is currently used for removing baked-on flux on hybrid assemblies.  These assemblies are harder to clean compare to their other electronic boards.  The company has tested the AK-225VL to verify its cleaning effectiveness on hybrid assemblies.  According to the facility representative, the AK-225VL cleans the assemblies but requires more degreasing time, which translates to higher production cost.  However, the company intends to switch to the AK-225VL solvent prior to 2006.
Filter Concepts manufactures electromagnetic interference (EMI) filters for reducing noise interference.  The facility currently uses AK-225L to remove solder flux and excess putty compound on filter casings (metal).  The putty compound is an asphalt-silica based compound and is used as a heat sink to dissipate heat away from the electronic components inside the filter casing.  During staff’s visit to the facility, a company representative indicated that AK-225VL worked as well as the AK-225L for flux removal and would switch to the lower VOC solvent by 2006.  However, the new cleaning process will now require additional hand cleaning with an exempt compound to remove the excess putty compound.
Corona Magnetics manufactures electromagnetic components used in transformers and other equipment for military and medical applications.  The facility currently uses AK-225L in a vapor degreaser to remove rosin flux from the soldering operation.  Subsequent hand cleaning (brush) with methyl acetate, a VOC-exempt solvent, is performed to remove residues left on the parts.  IPA was used previously for this hand cleaning process.
The company wanted a higher VOC limit for solvents used in open-top vapor degreasers in order to increase the solvent effectiveness for removing both rosin flux and ionic particles from the parts.  According to Corona Magnetics, the use of the AK-225VL would increase the amount of residues remaining on the parts since the new solvent would have less VOCs to dissolve the ionic particles; thus increasing the amount of time for hand cleaning to remove the residues.  Staff pointed out other options available to Corona Magnetics including the use of airless or air-tight cleaning systems or equivalent systems.  The company indicated that these vacuum systems are very expensive and that they would continue to work with their solvent supplier in finding a suitable alternative cleaner or cleaning system.  
Turbo Jet Products manufactures electrical coils for aerospace and military applications.  The facility uses a VOC-enhanced exempt solvent (50 g/l) in a vapor degreaser to remove flux from very small solder joints.  The company continues to test acceptable alternative solvents that would meet the 2006 VOC limit in Rule 1122.  The use of an airless or air-tight cleaning system remains an option for the company.  Additionally, staff informed the facility representative that another aerospace company that manufactures very similar products as Turbo Jet uses Vertrel XF, another zero-VOC solvent, in a vapor degreaser for flux removal, but will eventually switch to the pure AK-225 chemical (zero VOC).  This company also has an airless or air-tight cleaning system.
Pioneer Circuits, a manufacturer of electronic circuit boards, uses NPB in a vapor degreaser to remove rosin flux.  The company has to meet very strict cleanliness requirements from its customers which are mostly from the aerospace industries and military subcontractors.  During the last several months, the company has evaluated alternative solvents as well as the purchase of an airless or air-tight cleaning system.  According to a solvent supplier currently in contact with Pioneer Circuits, the company will most likely convert to AK-225VL as an interim compliance alternative.  The company may eventually decide to purchase an airless or air-tight system in the future.
One of the facilities visited by AQMD staff is American Automation (now American Arium), a manufacturer of hardware and software debugging tools.  The company uses AK-225VL for removal of rosin flux from electronic boards and is already in compliance with the 2006 VOC requirement.  Small amounts of VOC solvent in aerosol form is used for touch up cleaning of the electronic boards.
Express Manufacturing, Inc. provides electronics manufacturing services and partners with original equipment manufacturers to help assemble, integrate and test subsystems and electronic parts.  The company previously used AK-225L as cleaning solvent but has recently converted to the AK-225VL for flux removal from electronic boards.  The company representative indicated that the new solvent works the same way as the AK-225L.  However, the AK-225VL requires more scrubbing to remove the white residue formed after the vapor degreasing process.  A VOC-exempt compound is sometimes used in the removal of the white residue.
With the availability of alternative cleaning solvents for electronics or electrical cleaning applications, staff is confident that facilities would be able to comply with the 25 gram per liter VOC limit by 2006.
b) Optics Cleaning

Three facilities currently use NPB for cleaning of high-precision optics.  One of the facilities (Precision Optical) has purchased an airless or air-tight cleaning system to allow the facility to continue using high-VOC solvents for cleaning.  In addition, the company also plans to use a soy-based cleaner (Soy Gold 2500) for the removal of pitch from some of the optic parts being cleaned.  Soy Gold 2500 has a Clean Air Solvent certification from the AQMD.
During the 2004 amendment of Rule 1122, staff identified several facilities that have converted to alternative cleaners for cleaning of high-precision optics.  Northrop Grumman uses aqueous cleaners and a VOC-exempt solvent (acetone) for optics cleaning.  Pacific Coast Optics (formerly J.L. Wood Optical) cleans its optics by using acetone in a cold batch cleaner.  Optical Components successfully converted to another soy-based cleaner.  The company used perchloroethylene in a vapor degreaser prior to the conversion.  Another company using soy-based cleaner is Harold Johnson Optical Laboratories, a manufacturer of high-precision optics for commercial and military applications.  
These successful conversions prove that low-VOC alternative cleaning methods can be used in lieu of high-VOC solvents for cleaning of high-precision optics.

c) Cleaning of Metal Parts
For this cleaning application, there are only two facilities that continue to use VOC solvents.  DNR Industries refurbishes diesel fuel injection parts.  These parts are cleaned in an open-top vapor degreaser containing NPB.  Recently, the company tested the pure AK-225 solvent as possible replacement for NPB.  The pure AK-225 is known to be a good solvent for cleaning metal parts.  According to their solvent supplier, the VOC-exempt solvent cleaned as well as their current solvent.  The company plans to convert to AK-225 by 2006.
The other facility, Aerojet, is a major space and defense contractor specializing in missile and space propulsion, and defense armaments.  Rocket motor casings are cleaned using NPB in a vapor degreaser.  This company will convert to AK-225 prior to 2006.
It is worth mentioning that four other companies are already using the pure AK-225 solvent for cleaning various metal parts.  These companies are already in compliance with the 2006 rule VOC requirement.
Alternative Compliance Options
Rule 1122 (f) currently provides the option of using an airless or air-tight cleaning system in lieu of meeting the VOC content requirement of 25 grams per liter effective January 1, 2006.  Facilities can also use the equivalency provision in the rule through the use of an approved alternative cleaning system that achieves equivalent emission reductions.  
Currently, there are 23 facilities (30 units) that are using airless or air-tight cleaning systems.  Five facilities currently performing degreasing operations using VOC solvents in open-top vapor degreasers are converting to the airless or air-tight cleaning systems instead of switching to 25 gram per liter solvents.  One facility (The Hartley Co.) uses degreasing equipment that has been approved by AQMD as equivalent to an airless or air-tight cleaning system.
Conclusion
The number of open-top vapor degreasers continues to decline over the last several years.  Many facilities, including military and aerospace contractors, have converted to alternative cleaning systems such as aqueous cleaners, soy-based based cleaners and VOC-exempt solvents.  Other companies have opted to use airless or air-tight cleaning systems to allow flexibility in the use of solvents for various cleaning applications.
Facilities continue to use open-top vapor degreasing primarily for precision cleaning of electronics or electrical components, high-precision optics, and metal parts used mostly for aerospace, military, and medical applications.  For electronics cleaning, many of these companies are already using cleaning solvents that are compliant with the 2006 VOC limit for vapor degreasers.  Others have successfully tested lower VOC cleaning solvents and will eventually switch to these cleaners prior to January 1, 2006.  However, facilities that manufacture electronic components for satellite or outer space applications have not been successful in finding acceptable replacement solvents and would need to use high-VOC solvents for the critical cleaning of these specific parts.  While large aerospace companies could afford the option of using airless or air-tight cleaning systems, other relatively small companies (subcontractors) may not have the resources to use this compliance option.
For optics cleaning, soy-based cleaners and VOC-exempt solvents such as acetone have proven to be an effective substitute for VOC solvent degreasing.  Other VOC-exempt solvents such as AK-225 are also found to be effective in cleaning metal parts.  These alternative cleaners meet the VOC limit in 2006.
Recommendation
Staff recommends that the January 1, 2006 VOC limit for open-top vapor degreasers be implemented as established in Rule 1122.  Additionally, staff is recommending that the rule exemption found in Rule 1122 section (k)(2) be maintained for cleaning of electronic components used in equipment designed to travel over 100 miles above the earth’s surface.
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