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EXECUTIVE SUMMARY


In April 1993, President Clinton signed Executive Order 12843, that directed the Executive Branch of the Government (including the Department of Defense) to support the federal effort to reduce dependence on a class of compounds shown to deplete the protective Stratospheric Ozone layer (called ozone depleting substances (ODSs).  These compounds are listed in Appendix 1.


Under the direction of the Air Force, Yokota AB has undertaken an aggressive program to identify, evaluate, and reduce the use of ODS to those levels absolutely necessary to meet mission and mission support activities.  Current ODS uses at Yokota include media (particularly a class of compounds known as chlorofluorocarbons, or CFCs) for refrigeration and water chilling systems, fire suppressant agents (known as halons), and a multitude of other uses, particularly as solvents and propellants.  This management plan identifies uses of ODSs that are non-essential and proposes non-ODS replacement chemicals or alternative processes that do not use ODSs.  The plan contains recommendations for replacing ODSs for large refrigeration and chilling systems in base facilities, air conditioning units in vehicles, consumer-type refrigerators in base housing, and water chillers.  It should be noted that HQ USAF/CE has granted PACAF installations the authority to continue to use of Class I ODS refrigerants for the operation and maintenance of facility air conditioning/refrigeration systems through the year 2010.  For halons, the plan has recommendations for replacing their use with fire detection and sprinkler systems, the only alternative methods currently recognized/authorized by the Air Force.  The plan identifies and quantifies base ODS solvent and miscellaneous use and proposes several alternatives to reduce base procurement of these materials.  Finally, this Plan includes the measures the base must take to control the acquisition of new ODSs and the steps necessary to manage those ODSs still needed by the base in its mission and mission support capabilities.  By, following the recommendations and management actions contained in the plan, and assuming that sufficient funds are available, Yokota can nearly eliminate its dependence on most ODSs.  Complete elimination of the use of these compounds is not presently acheivable, due primarily to weapons system maintenance and fire protection requirements that still require their use.  The plan contains recommended actions Yokota can take to influence these requirements as well.


.
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1.1	Background


A class of commonly used organic halogenated compounds has been shown to be a major contributor to the rapidly accelerating destruction of the Earth’s protective stratospheric ozone layer.  These compounds, called ozone-depleting substances (ODSs), are divided into two main groups, halons and chlorofluorocarbons, or CFCs. Halons are primarily used in fire suppression applications. CFCs have a wide range of applications as refrigerants, solvents, propellants, and blowing agents for plastic manufacture, just to name a few.  Hydrochlorofluorocarbons (HCFCs) are similar to CFCs in structure and function, but contain a smaller percentage of halogen and are generally less destructive in the ozone-layer.  ODSs are divided into two classes (I and II) based on their ozone-depleting potential.  Class I ODSs, the class of compounds more destructive to the ozone layer, is the current focus of reduction efforts.  However, the destructive nature of Class II ODSs makes them undesirable as well, and an additional target for efforts to protect the ozone layer.


1.2	Federal Government Activities Regarding Ozone Depleting Substances


Because of the destructive nature of ozone depleting compounds, there is currently a world-wide effort to reduce the production, and ultimately the use, of these materials.  To support the international effort, the federal government is committed to reducing the country’s dependence on ODSs.  On Earth Day, 1993, President Clinton signed Executive Order (E.O.) 12843 - Procurement Requirements for Federal Agencies for Ozone Depleting Substances, directing the federal agencies (including the Air Force) to demonstrate leadership in the control and phase-out of ODS procurement and use. The E.O. requires the federal agencies to support federal leadership by:


Using alternative chemicals and processes, whenever possible;


Reducing uses of Class I ODSs to levels absolutely necessary;


Following the U.S. Environmental Protection Agency’s Significant New Alternatives Program (“SNAP”) guidelines for safety and health when selecting alternatives; 


Modifying existing contracts and developing new contracts to eliminate the need for Class I ODSs; and 


Limiting the use of Class II ODSs as substitutes.


1.3	Air Force ODS Management Requirements


To support the federal initiatives, the Air Force has initiated an aggressive campaign to limit Class I ODSs in its operations by sharply reducing purchases and eliminating or reducing use wherever possible.  The AF goals concerning Class I ODSs are contained in two main documents: AF Instruction (AFI) 32-7080, Pollution Prevention Program (1994) and the AF Pollution Prevention Strategy (1995). The requirements for these documents pertaining to ODSs are summarized below:


Institute policies and procedures to minimize or eliminate the use of ODSs.


Implement the hazardous materials pharmacy concept, establishing a base focal point to license, track and control requisitions, receipts, issues, transfers, uses, and dispositions of ODSs.


Develop plans to eliminate the purchases of ODSs; prohibit the purchase of all Class I ODSs listed in Attachment 1 to AFI 32-7080, unless approved by a waiver.


Develop Refrigerant Management Plans and Halon Management Plans at each installation by December, 1995.


Develop a comprehensive inventory of ODSs, processes, systems, and management practices that use these chemicals.


Cease purchases of halon fire extinguishing equipment, halons, and ODS air conditioning and refrigeration equipment for ground applications, and Class I refrigerants.


Cease awarding contracts that require the use of Class I ODSs.


Cease purchases of Class I CFC refrigerants after 1 June 1993.


Cease purchasing solvents containing Class I CFCs.


Quickly convert mission-critical systems to non-ODSs.


Manage ODSs to meet mission needs, including mobilization and emergency requirements, while systems are being converted to non-ODS chemicals.


Prevent the intentional release of Class I ODSs to the environment.


To accomplish the mission, the AF has allowed certain exceptions to the purchase cessation and is participating in an effort coordinated by the Defense Logistics Agency (DLA) to bank and manage certain stocks of mission-critical ODSs.  As noted above, continued purchase and use of Class I ODSs are permitted under a waiver program. 


Because of the international efforts to protect the ozone layer, large efforts are currently underway to develop substitutes for ODSs.  Substitutes for certain applications have already been identified, particularly through the Environmental Protection Agency (EPA) Significant New Alternatives Program (SNAP).  However, because of the critical nature of a significant portion of the military’s uses of these substances, a considerable level of effort is being directed to identify and evaluate substitute chemicals or non-ODS processes for use in military-critical maintenance and support operations.  Once acceptable substitutes are identified, substitutions are then made in applicable military specifications (MILSPECs) and standards, and in system maintenance technical orders (T.O.s).


This plan attempts to identify and quantify the major ODS uses at Yokota, and identify ways that Yokota can ultimately eliminate the dependence on ODSs.  In addition, this Plan contains both Refrigerant and Halon Management Plans that Yokota needs to be able to comply with the AF Pollution Prevention Strategy.


1.4	Final Governing Standards - U.S. Forces in Japan


U.S. Forces in Japan are subject to the Final Governing Standards (FGS) for Overseas Environmental Baseline Guidance Document (OEBGD) requirements.  To comply with the FGS ODS management and procurement requirements, Yokota must:


Submit an annual ODS procurement/usage report in accordance with AF requirements;


Identify ODS uses and applications, ensuring that available supplies meet mission-critical needs;


Use conservation practices such as recycling, reuse, dilution, and substitution, wherever appropriate;


Establish and implement contract review procedures to prevent or minimize the use of ODSs in existing and future systems; and


Repairs or services to non-tactical air conditioners must be performed by properly trained/certified personnel, using commercially available recycling equipment.


These issues are addressed in this Plan.
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Air Force operations at Yokota utilize ODSs which are broken into three main categories:  as refrigerants in chillers and refrigeration systems, as halons in fire suppression systems, and various solvents and other miscellaneous uses, mainly as components of cleaning, corrosion prevention, or adhesive compounds.


2.1	Refrigerants


Yokota is currently managing an inventory of approximately 6978 pounds of Class I refrigerant in equipment and benchstock composed of approximately 2872 pounds of CFC-11, 2526 pounds of CFC-12, and 1580pounds of R-502 (a mixture of 49% CFC-12 and 51% CFC-115, or chloropentafluoroethane).  CFC-11 is mainly contained in one chiller unit.  The CFC-12 is contained in various air conditioning, chillers, and refrigeration systems, including facility and automotive systems, as well as various other small systems, such as small air conditioning, water chillers and household refrigerators.  R-502 is mainly used in food service refrigeration units, most notably at the base Commissary, Officer and NCO Clubs, and the AAFES convenience stores.  The base is also managing the bench stock (included in the 7078 pound inventory) of approximately 2300 lbs of CFC-11, 1900 lbs of CFC-12, and 1500 lbs of R-502.  Refer to Appendix A for the HVAC/R Equipment list and Chapter 4, Refrigerant Management Plan for a discussion of refrigerant use at Yokota.


2.2	Halons


Halons are used as fire suppressants at various locations throughout the base.  Existing supplies includes approximately 44,600 lbs of Halon 1211 and 8,280 pounds of Halon 1301.  There are various Halon 1301 facility fire suppression systems protecting electronic equipment, command and control facilities and mission aircraft assets.  Several of the facility have been disabled and their bottles removed.  Halon 1211 is also present on the flightline in 150 pound fire extinguishers.  Current base halon assets are estimated to be comprised of approximately 7,303 lbs of Halon 1301 in facility systems and 973 pounds in aircraft fire extinguishing systems.  Halon 1211 assets include approximately 10,600 lbs in base supply storage, approximately 600 lbs in fire department storage cylinders, approximately 5,188 lbs in portable extinguishers, 19,500 lbs in flightline extinguishers, and 7,650 lbs as War Reserve Materiel (WRM).  A more thorough discussion of halon use is contained in Chapter 5, Halon Management Plan.


2.3	Solvents and Miscellaneous Uses


The base is currently using approximately 700 pounds of Class I ODS-containing solvents/mixtures and other miscellaneous uses per year.  These include approximately 259 lbs of CFC-12, 128 lbs of CFC-113, 23.3 lbs of CFC-11, and 287 pounds of 1,1,1 trichloroethane (methyl chloroform).  The estimates were obtained from Hazmat Pharmacy material issue summaries, Bioenvironmental Engineering surveys, and interviews with shop personnel.  The use is expected to drop as the Hazmat Pharmacy continues to work with base industrial shops to find substitutes for many materials currently in use that contain Class I ODS components.  The majority of the current uses are as cleaning and corrosion prevention compounds or as components of adhesives.  Other miscellaneous uses include components of fabric protection compounds, and as a carrier gas.  ODS chemicals in this category are almost exclusively the components of mixtures, rather than pure compounds.  Several of these uses are directed by AF technical orders, and must receive the approval of an appropriate authority, such as an Air Force Item Manager. 


A more thorough treatment of ODS solvent and miscellaneous use is given in Chapter 6.


2.4	Comparison With Yokota ODS Baseline Estimates


In 1992, Yokota used approximately 7,414 pounds of Class I ODSs; much of this usage was supplied by since-discontinued Class I ODS purchasing and use practices.  The majority of the uses of new ODSs included halons for refilling base fire suppression equipment and devices, refrigerants for air conditioning, chillers, and refrigeration systems, and solvents and other miscellaneous uses.  


Yokota still requires the use of Class I ODSs for each of the above applications; however, procurements of halons and refrigerants have reached nearly insignificant levels, while procurements of pure Class I ODS solvents have ceased and requests for mixtures containing ODSs have been sharply reduced.  Sufficient stockpiles of CFC-11, CFC-12 and R-502 are currently available and should remain sufficient.  To maintain the existing refrigeration systems based on the maximum allowable leak rate, it is estimated that the base use approximately 300 lbs of CFC-11 per year (that could be reduced by replacement with HCFC-22 chiller units in FY1996/97), 500 lbs of CFC-12 (that will be reduced by the recommended replacement of the bases larger coolers in 1996/97), and 28 lbs of R-502.  With the replacement of the CFC-11 chiller, the base demand is estimated to be significantly less due to diligent management and conservation practices.  CFC-12 will still be required for maintaining smaller systems for the near-term, primarily as automotive air conditioning refrigerants and recharge for smaller refrigerant-using systems, until alternatives for CFC-12 become available.  For solvents and other miscellaneous uses, sharp reductions have been realized by the base since the 1992 baseline; strong procurement controls on obtaining Class I ODSs and user awareness have been factors in reducing uses of materials containing Class I ODSs.  The majority of Class I ODS solvent and other miscellaneous uses are not established by mission requirements (such as those contained in technical orders), making them susceptible to elimination by substitution with non-ODS materials.


�
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This section identifies and evaluates controls that Yokota used in meeting the AF goal of ceasing purchases of ODSs, and how it manages its existing resources.


3.1	Procurement Controls


Yokota has the ability of procuring ODSs through four main routes:  DLA procurements introduced through Base Supply, local purchases of goods and services (both through local purchase and formal solicitations), and new construction.  Issues associated with each of these routes are discussed below.


3.1.1	Controlling Class I ODS Procurements Obtained Through Base Supply


Procurement of  Class I ODS-containing materials through the base supply system is controlled mainly by the Hazardous Materials Pharmacy (“Hazmat Pharmacy”), the office responsible for the management and tracking of hazardous materials and wastes.  Materials or equipment requested through base Supply, and identified on the base Health Hazard Listing (HHL) are researched by materials safety data sheet review by the Hazmat Pharmacy, and if needed, referred to the Bioenvironmental Engineer (BEE) for Issue Exception (IEX) coding for material control and tracking purposes.  The BEE codes most Class I ODS-containing materials either IEX “9” or “M”; the use of the IEX M code has not been restricted to pure compounds. All pure Class I ODSs and Class I ODS-containing refrigerants listed in the base HHL are coded “M” and require a waiver before they can be obtained.  Items coded IEX codes 9 or M require the BEEs approval prior to issue.  Based upon perceived mission need, the BEE can approve some ODS-containing materials for use, providing the use of the material is needed and does not pose an undue health or safety risk to the users; this is allowable under current AF policy.  In supporting the IEX program, the Hazmat Pharmacy requires that the requester provide justification to be able to obtain an IEX 9 item; routine users of materials potentially containing ODSs can be placed on an authorized users list (AUL), with justification filed with the Hazmat Pharmacy; this management system is under development. Through this system, products such as cleaners and solvents containing Class I ODSs are still being supplied to the base by the Defense Logistics Agency; the base should act independently to minimize the impact of this loophole as much as possible by selectively procuring non-ODS containing products whenever possible.  DLA is selectively procuring non-ODS materials and will continue to send ODS-containing products to Yokota until shelf stocks of those items are depleted.





3.1.2	Controlling Procurement of ODSs Obtained Through Local Purchases


Like many other DOD installations, Yokota uses the International Merchant Purchase Authorization Card (IMPAC) system for local purchases of goods and services $2,500  and under.  Before purchasing, the purchaser is required to determine if the item involves a hazardous substance (including ODSs).  The request is then reviewed by the senior approval official (usually the unit commander), the IMPAC Office at the base Contracting Office, and by the base Supply Customer Service.  If at any time hazardous materials are considered or determined to be associated with a purchase, the approval of the Hazmat Pharmacy is needed before the local purchase can be made.  If the purchase involves a pure ODS, then a waiver is required.  Once approval is obtained, a representative from the Supply Customer Service Local Purchase logs in the purchase information.  Consolidated purchase records are then reviewed against the Supply Log by the IMPAC Office to ensure approval was obtained.


The system components are responsible for identifying, reviewing, and controlling locally-purchased goods and services.  Review by the Hazmat Pharmacy is not routine.  Also, local purchases are sometimes reviewed by personnel relatively inexperienced in identifying hazardous materials, and some ODS purchases may get through the current system.  Therefore, a review by experienced, trained personnel should be extended to all local purchases, either as part of the pre-purchase review process or periodically by reviewing the local purchase logs at the Supply Customer Service Office.


3.1.3	Controlling Procurement of ODSs Through the Contracting of Goods and Services


For procurements of goods or services over $2,500, a formal contract and solicitation is normally required.  For these purchases, requesting organization commanders are directed under Under  Secretary of the Air Force for Acquisition (SAF/AQ) contracting policy to sign a statement certifying that the requirements of the request do not require the use of a Class I ODS, nor does it require the contractor to use a Class I ODS.  In solicitations, Yokota complies with SAF/AQ guidance by including Air Force Federal Acquisition Regulation Supplement (AFFARS) clause 5310.  The AFFARS requires the following:


a.	That the AF cannot require the use of, nor specify a requirement that can only be met by an ODS.


b.	Waivers be obtained for all contracts requiring the use of, or that can only be met by ODSs.


c.	Waivers for all purchases of bulk (non-commercial), Class I ODSs.  The purchase of refrigeration or support equipment (facility air conditioning systems, aerospace ground equipment, commercial vehicles, and other) that use ODS as a coolant/refrigerant is prohibited.


Except materials covered by a., above, ODS-containing materials are allowed for purchase without waivers or statements concerning the government requirements if the government does not direct or specify the manufacture or formulation of the product.  Yokota’s compliance with the AFFARS requirement is nearly complete and has for the most part been successful in controlling procurements of most ODSs.  A potential loophole exists in contractors using ODSs, where the use is not required by the AF.  This potential loophole requires continued diligence on the part of the Contracting Office and the base populace to ensure that ODSs are not, even indirectly, procured through goods and services contracts.


3.1.4	Controlling Procurement of ODS Requirements in New Construction


It is possible for the AF operations at Yokota to incur new ODS use requirements through acquisition of new facilities.  Facilities can come under AF management through three ways: the Government of Japan construction projects, Army Corps of Engineers projects, and Air Force projects. AFI 32-7080, The AF Pollution Prevention Program and ETL 91-7, Chlorofluorocarbon (CFC) Limitation in Heating, Ventilating, and Air Conditioning  (HVAC) Systems, prohibits the use of ODSs in new construction.  CE offices either overseeing or involved with these projects indicate that AF requirements to exclude ODSs in new construction are considered in each project.  Projects that might require the use of Class I ODSs in air conditioning, refrigeration, fire suppression systems, and other uses are designed and built to conform with the Final Governing Standard (FGS) requirements to preclude the use of ODSs.  Continuing diligence is also necessary to ensure that Class II ODSs are only used as a last resort, after all other materials have been eliminated from consideration.  Considering the multitude of alternative management and material substitution options available, it is unlikely that a Class II ODS will be required.


3.2	Management of Resources


The management of resources  refers to measures used or needed to conserve base ODS stocks, and is limited to the non-perishable uses, such as refrigerants and halon.


3.2.1	Refrigerant Management


The management of the refrigerant stock is accomplished separately by the organizations owning those pieces of equipment that utilize the refrigerant.  The organizations and equipment examples include CE (refrigeration and chiller units), Transportation (vehicle air conditioning systems), the base Hospital (blood bank refrigerators), and the Aerospace Ground Equipment (AGE) shop (portable aircraft air conditioning units).  The organizations controlling these assets coordinate with each other regarding the oversight of the Class I ODS assets.  The base has a Refrigerant Manager in CE to manage ODS issues associated with refrigerants; halon is managed by the Fire Department.  Within each of the organizations managing ODS assets, there are inspection and conservation measures in place or are being developed to limit loses of ODSs to leaks and spills and thus conserve resources.  CE, Transportation, AGE, and AAFES personnel are trained and certified in refrigerant management and recovery procedures and perform the base refrigerant management activities, including operating recycling and recovery equipment, inspecting operating chillers and refrigeration units and the management of the stockpiled refrigerants.  For CFC-11, CFC-12, and CFC-502, the base has sufficient supply and relatively limited demand.  CFC-12 in particular is being routinely recovered from equipment being turned in for disposal as excess equipment cannot be shipped containing the ODS charge.  Most systems are inspected at least annually and typically the charge is checked and refilled if possible, or the unit leaks are repaired, if necessary.  Leak check surveys are performed if a particular unit is leaking excessive amounts of ODS; the U.S. Environmental Protection Agency (EPA) limits a maximum leakage rate of 15 percent (35 percent for refrigeration equipment) of all installed operating charges.  The technicians have refrigerant leak detectors and are currently developing procedures to monitor leakage from equipment on a routine basis.


Other organizations, such as the Defense Commissary Agency (DeCA), the Army and Air Force Exchange Service (AAFES), and some U.S. Navy facilities are managed by the Yokota AB Civil Engineer, under individual Memoranda of Understanding agreement between the AF and the individual agency.  Procedures are being developed to coordinate activities with regard to ODS management.


3.2.2	Halon Management


Conservation of halon resources is the result of actions taken by the CE Alarm Maintenance Shop and Fire Department for facility systems and crash response assets, and by the Fire Department and base Supply for stored assets, such as War Reserve Material.  For facility systems, the Alarm Maintenance Shop performs semi-annual inspections to ensure that system integrity is maintained.  All base facility systems have been placed in manual activation mode, thus decreasing the probability of accidental discharge and loss of halon.  Inspection of other delivery systems are also performed to identify leakage and ensure system integrity; these are normally performed on an annual basis.  Generally, leak information is obtained by determining the amount of halon in the extinguishing system and refilling the system if necessary; external leak detection of halon systems and stored containers is being considered.  The CE Fire Extinguisher Maintenance Shop is responsible for recovering, testing, changing, and arranging for repair of portable extinguishers.  Fire Extinguisher personnel are trained to maintain, handle and conserve halon.  All identified hand-held portable halon extinguishers are in the process of being removed and the halon turned in to the DLA ODS Bank.


3.2.3	Management Action Items


Chapter 7 contains recommended activities that should be accomplished to manage ODS elimination and resource management activities, and comply with AF directives.  Table 7-1 list the necessary actions, the timing and frequency of each action, and the organizations responsible for each issue.


3.3	Recordkeeping and Reporting


Through Civil Engineering, the base is required to report Class I refrigerant and halon resource levels and procurement.  The base CE forwards this information quarterly to H.Q. Pacific Air Forces (PACAF), using information obtained from the base Refrigerant Manager and the Fire Department.  The base Environmental Flight is reporting progress made in conserving and reducing ODSs used on the base to the Yokota Environmental Protection Committee (EPC) on a quarterly basis.


3.4	Base ODS Management Structure


The CE Environmental Flight is currently providing overall coordination of base ODS assets, supported by offices identified above managing particular types of ODSs, such as the Hazmat Pharmacy and Fire Department.  The Environmental Flight is accounting for and reporting ODS activities to higher headquarters, and, with the exception of ODS equipment replacement projects which fall under base Operations and Maintenance (O&M) funding, is requesting and obtaining funds to support ODS elimination under the Yokota Pollution Prevention Program. 


�
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4.1	Refrigerant Use at Yokota


The base has various pieces of  equipment which use CFC-11, CFC-12, and R-502 as refrigerant media, and currently maintains a sufficient inventory of CFC-11, CFC-12 and R-502 to meet operational needs to replace losses, such as those due to leaks.


4.1.1	CFC-11 Equipment Use


One chiller at Yokota AB contains approximately 572 pounds of CFC-11.  The current reserves of refrigerant will enable this chiller, used for both process cooling and comfort cooling at Building 4330, to be operated until the end of its respective economic life.


4.1.2	CFC-12 Equipment Use


A total of three cooler units at Yokota AB contain a total of approximately 337 pounds of CFC-12.  The refrigerant reserve will enable these units, used for refrigeration coolers at Buildings 8 and 1214, to be operated until the end of their respective economic lives.


The base also manages a wide assortment of other CFC-12 AC/R equipment, including automotive air conditioning systems, drinking water fountain chillers, household refrigerators, and ice machines.  As these items are retired, the CFC-12 will be recovered and become part of the base’s CFC-12 reserve. 


4.1.3	R-502 Equipment Use


Five refrigeration units at Yokota AB contain approximately 80 pounds of R-502 in individual charges of 40 lbs each. The inventory of R-502 is currently adequate to allow all equipment to be operated until the end of the respective economic life.  However, due to the shortage of R-502 at bases worldwide, the equipment containing R-502 has been scheduled for early replacement.


4.2	Refrigerant Management Requirements


As discussed in Chapter 1, The AF directs that Yokota observes the following requirements in managing its refrigerant assets:


Develop a Refrigerant Management Plan that details the base efforts to manage existing resources.


Adopt policies and procedures that prohibit the purchase of Class I ODS refrigerant or equipment that uses Class I ODS refrigerants without a waiver.  


Use Class II ODSs only as a last resort, when all other alternatives have been shown to be infeasible.


Manage existing inventories so that existing equipment can be operated with sufficient charge until equipment economic life is reached.


Recover refrigerant from retired equipment.


Prohibit the release of refrigerant to the environment.


Use only trained, certified technicians to handle or work on Class I ODS equipment.


4.3	Plan Overview


The intent of the Refrigerant Management Plan (RMP) is to ensure that adequate Class I ODS chlorofluorocarbon (CFC) refrigerant inventories are available to ensure mission support while operating air conditioning and refrigeration (AC/R) equipment until economic life completion.  The RMP also develops a means of prioritizing equipment retirements through predictions of refrigerant consumption rates and identifies refrigerant procurement needs to prevent negative mission support impacts. Only equipment containing a refrigerant charge of 40 pounds or more were considered in the preparation of this document.  The rationale used is that the U.S Environmental Protection Agency requires leakage surveillance only for units containing 50 pounds or more of refrigerant (a ten pound margin for error in charge estimations is accommodated for in this RMP), equipment with smaller charges are also considerably less costly to replace, and the long-term planning of the smaller pieces for retirement is less likely to occur.  The RMP proposes a course of action to enable Yokota AB personnel to manage regulated refrigerant inventories and the AC/R equipment that uses those commodities.  This RMP is divided into four sections.  The first is the base-wide summary data which combines all the CFC equipment costs and retirement schedules.  The last three are the specific data for each separate refrigerant.  Each section contains a pertinent Project List, Equipment List, Equipment Assessment Table, Equipment Retirement Schedule, System Selection Criteria for fiscal years 1996 through 1999, Inventory Timeline (the Timeline), and Alternative Screening Summaries.


4.3.1	The Funding Bar Chart and Project Retirement Schedule


The Funding Bar Chart and the Project Retirement Schedule summarize base efforts to reduce Class I ODS refrigerant use.  The tables are intended to be used as tools to support submissions to higher headquarters for necessary funding.  


Estimated funding requirements were generated under the conservative assumption that all equipment requiring replacement will be replaced with new units unless specific alternatives have been chosen for retrofit existing units with alternate refrigerants.  The Funding Bar Chart provides estimated costs to replace equipment on an annual basis.  The cost to implement this program for replacing 6 units containing various Class I ODS materials is estimated to be approximately $275,000 in 1996 dollars.  


The Project Retirement Schedule lists the projected tasks that need to be accomplished to retire each piece of equipment and provides the milestone dates for each piece of equipment.  Two main criteria were used in the Project Retirement Schedule development.  (1) Most significantly,  inventory levels of each refrigerant type are to be maintained above the critical refrigerant reserve level.  This is accomplished through detection and repair of leaks and recovery of refrigerant from the planned retirement of equipment.  (2) The other criteria is to allow equipment to operate until it reaches the end of its economic life.  The latter is most often the determining factor at Yokota AB in the selection of equipment for retirement.


4.3.2	Plan Organization


Each type of Class I ODS refrigerant used at Yokota AB is presented in the RMP in the sections following and contain relevant lists, tables, and schedules. The Timeline, Project List, and System Selection Criteria are the three most significant items in each section; other lists and tables support these items and were used to generate them.  The Timeline is a graph showing anticipated inventory levels based on the projected consumption rate and replenished refrigerant inventory through the recovery of refrigerant from retired equipment.  The graph slopes downward as refrigerant is depleted by leakage during operation.  The vertical rises indicate recovery of refrigerant from retired equipment that is returned to the inventory, inter-base transfer(s) of refrigerant, or refrigerant purchases.  Concurrently, lines depicting the marginal and critical refrigerant reserve levels are also shown.  The critical level is defined as the refrigerant quantity equal to the single largest charge in an operating or stand-by refrigerant unit.  Inventory levels maintained below this level run the risk of not being able to replace a lost charge from a single catastrophic loss of refrigerant from the largest unit.  Inventory levels should be maintained above this minimum reserve level.  The marginal level is defined as the sum of the U.S. Environmental Protection Agency (EPA) limit of a maximum leakage of 15 percent (35 percent for refrigeration equipment) of all installed operating charges plus the single largest charge.  This level provides a minimum of one year of inventory if consumption rates are controlled at or below EPA-mandated leakage levels.


The Project Lists provide a chronological index of the equipment retirement order for each refrigerant type.  The System Selection Criteria indicates the rationale behind the selection of specific equipment for retirement.  This list provides information for the first four years of the RMP.


4.4	Refrigerant Management Issues


4.4.1	Allowable Leakage Rates and Leak Detection


Accomplishment of the RMP's goals depends on (1) management and control of refrigerant usage and (2) the limitation of leakage and purge losses to the maximum levels established by the U.S. EPA.  A maximum allowable consumption rate based on an annualized percentage of a unit's refrigerant charge has been established by the EPA: 15 percent for comfort cooling and 35 percent for refrigeration and process cooling applications.  Given the shortages that are expected to occur during the CFC phaseout, however, the base cannot afford to lose that much refrigerant.  Upon discovery of a leak in exceeding the allowable rate, the leak should be repaired or a plan to retrofit or replace the machine must be developed within 30 days.  The retrofit or replacement plan should be implemented within one year of the leakage discovery date.  Since scales were received at Yokota in November, 1995, CE personnel can now more accurately track refrigerant consumption and leakage rates.


Yokota AB must develop a refrigerant leak detection and mitigation program.  This program must ensure that all equipment is monitored using leak detection on a scheduled basis to reduce refrigerant consumption.  The leak detection program should match each piece of AC/R equipment with a specific method of leak detection.  The equipment leak schedule should be developed based on the type of equipment and its past leak history.  As leaks are detected, they must be aggressively located and repaired.  


4.4.2	Service Technician Certification Requirements


The EPA requires that all technicians who work with refrigerant be trained and certified.  Training includes improved maintenance practices and refrigerant conservation measures.  It is AF policy to comply with such requirements.  AF refrigeration and air conditioning technicians receive such training as part of their technical training.  Additional training is available through Air Force Civil Engineering Service Agency (AFCESA), that also provides a certification test for EPA certification.  Yokota has trained, certified technicians working on its AC/R systems;  Trans Vehicle Maintenance has International Mobile Air Conditioning Association (IMACA) certified operators; AGE currently supports a CFC/HCFC Certification Program through the Air Force.  


4.4.3	Equipment Inspections and Recordkeeping


In order to conserve and properly manage the base refrigerant resource, CE executes a routine inspection program and recordkeeping for AC/R equipment with larger than 50 lbs of installed charge as well as other units.  CE refrigeration technicians are currently inspecting this AC/R equipment on an monthly, quarterly, and annual basis as referenced in the Memorandum for CE Environmental Flight dated 13 December 1995; at that time the equipment is visually inspected, repaired, and recharged with refrigerant, if necessary.  Each use of refrigerant is being measured and recorded with the new scales for reporting via the CE Work Information Management System (WIMS) to H.Q. PACAF.  CE is currently evaluating whether to include leak detection as part of inspection procedures.


4.5	Alternatives for Chillers and Refrigeration Equipment


Research on alternatives included refrigerant containment and conservation options, equipment retrofit options, equipment replacement options and/or refrigerant replacement options.  Each option’s feasibility was investigated based on engineering, environmental and economic factors, including:  age and reliability of existing equipment, efficiency, maintenance, affect on environment, safety, cost, and vendor availability.  Each option will be discussed in the following sections.  All the refrigerant alternatives that have been researched to replace CFC-11, CFC-12 and R-502 are EPA approved and listed in EPA’s Significant New Alternatives Policy (SNAP) Program Substitutes List for Class I Ozone Depleting Chemicals; the current list is included in Appendix C.  


The decision to either replace (retire existing unit and install a new unit containing an alternate refrigerant) or retrofit (adapt an existing unit to accomodate an alternative refrigerant) existing equipment should be made only after a careful review of the actual costs involved in both options.  Conversion costs can total as much as 90 percent of replacement unit costs.  In addition, replacement parts for older, retrofitted units are becoming increasingly difficult to obtain.  Furthermore, the net result of a conversion is usually reduced capacity and lower efficiency, which affects the building load and, hence, power costs.  For the purposes of this document, only replacement costs were considered in the project and retirement tables.


As the base compares non-CFC replacement equipment, the long-term ramifications of using HCFC-based equipment must be carefully evaluated.  These chlorine-based refrigerants (such as R-22), although less ozone-damaging than CFCs, are also subject to a phaseout, though on a slower pace than other CFCs.  For this reason, it is AF policy to use Class II ODS only as a last resort after all other alternatives have been evaluated and ruled out. 
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CFC - 11 SYSTEM SELECTION CRITERIA


Yokota AB �
�
SYSTEM SELECTION for FISCAL YEAR 1996 through FISCAL YEAR 1999�
�
OVERVIEW





1.	One primary unit requiring CFC-11 is in operation at Yokota AB.  This unit is a 120-ton chiller within Building 4330.  





2.	The current inventory of CFC-11 is adequate to support the operation of all equipment until its scheduled retirement.  Typically, when a unit is retired, the recovered refrigerant is added to the bases’ refrigerant inventory.  In this case, however, Yokota should consider turning the refrigerant in because the benchstock of CFC-11 is high.





SYSTEM SELECTION





1.	The chiller containing CFC-11 is scheduled for replacement beginning in fiscal year 1998 and should be completed by the end of fiscal year 1998.  Yokota has a sufficient inventory of CFC-11 to keep the unit in operation until the scheduled retirement.  Selection of the replacement chemical should be determined by Yokota, based on recommendations contained in this Plan.  The replacement options for CFC-11 are fairly rigid.
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CFC -12 SYSTEM SELECTION CRITERIA�
�
SYSTEM SELECTION for FISCAL YEAR 1996 through FISCAL YEAR 1999�
�






OVERVIEW





1.	Three units requiring CFC-12 are in operation at Yokota AB.  These units are condensing units for coolers located in Buildings 8 and 1214.  





2.	The current inventory of CFC-12 is adequate to support the operation of all equipment until its scheduled retirement.





SYSTEM SELECTION


1.	The refrigeration coolers containing CFC-12 are scheduled for replacement beginning in fiscal year 1998 and should be completed by fiscal year 1999.  Yokota has a sufficient inventory of CFC-12 to keep the units in operation until their scheduled retirement.  Selection of the replacement chemical should be determined by Yokota, based on recommendations contained in this Plan.  The replacement options for CFC-12 are inflexible.
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�
R-502�
�
SYSTEM SELECTION for FISCAL YEAR 1996 through FISCAL YEAR 1999�
�



OVERVIEW





1.	There are a total of 2 units at Yokota AB that contain R-502.


2.	The inventory of R-502 is sufficient to allow all equipment to be operated until its scheduled retirement.  Typically, when a unit is retired, the recovered refrigerant is added to the bases’ refrigerant inventory. In this case, however, Yokota should consider turning the refrigerant in because the benchstock of R-502 is high.





SYSTEM SELECTION





1.	The refrigeration freezers containing R-502 are scheduled for replacement beginning in fiscal year 1997 and should be completed by fiscal year 1998.  Yokota has a sufficient inventory of R-502 to keep the units in operation until their scheduled retirement.  Selection of the replacement chemical should be determined by Yokota, based on recommendations contained in this Plan.  There is some flexibility for the replacement options for R-502.
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Currently there is one major class of safe, long-term alternative refrigerants: hydrofluorocarbons (HFCs).  Because they contain no chlorine at all, they pose no known risk to the ozone layer, and their production and use is not scheduled for phaseout.  


 4.6	Alternative Screening and Selection


A feasibility and cost screening analysis was done for each alternative for each piece of equipment exceeding 40 pounds of installed charge.  Each identified option was rated based on engineering, environmental and economic factors including: age and reliability of existing equipment, efficiency, maintenance, affect on environment, safety, cost, and vendor availability.  The alternative options and screenings are illustrated in Tables 4-13, 4-14, 4-15, 4-16, 4-17, and 4-18.  Following the screening, the remaining alternatives were discussed further.


4.6.1	Containment/Conservation Option


The most cost effective option, and the one that should be considered first for low pressure equipment under 15 years of age, is containment and conservation of existing refrigerant.  It is important to realize that it is illegal to manufacture CFCs but not illegal to use them.  Under the AF system, continued use does not require a waiver.  If it is possible to contain existing refrigerants (without leakage) within a system, this is a good alternative.  


The first consideration is the age of the existing equipment.  A chiller under 15 years of age has many years of operation left.  Many manufacturers of equipment recommend containment for such equipment.


The second consideration that must be considered is the maintenance history and consumption rates of existing chillers.  If an assessment on the existing chillers show that little maintenance has been required and the leak rates are low, then it is possible to lower leak rates to approximately 2% by the addition of containment devices.  Such a low leak rate would allow normal operation of the chillers for their expected lives.


The final consideration should be cost.  Equipment replacement of chillers is very expensive.  Retrofit of chillers is not a good solution because the only available refrigerant for a retrofit is HCFC-123, which is scheduled for future phase out.  The option to add containment features to a piece of equipment will cost an estimated $30,000 maximum.  This price is for a full containment package and includes high efficiency purges, relief valve assembly, servicing products and monitoring equipment.  Generally, a full containment package is not necessary to obtain excellent containment results.  Normal containment may not have as many features as full containment, but it may be adequate and obtained for half the price, or approximately $15,000.


The chiller at Yokota is 24 years old and is approaching the end of its productive life.  Records show a leak rate of approximately 200 pounds per year, which is the EPA’s Maximum Allowable Leak Rate.  Because of the age and high leak rate, containment of the chiller would not be feasible.  When new chillers are purchased, Yokota should consider chillers equipped with containment devices.


4.6.2	Equipment Retrofit Option


Several factors were investigated to determine whether retrofitting existing equipment with alternative refrigerants was feasible.  Retrofitting existing equipment is less expensive than total replacement, however, incompatibilities between replacement refrigerants and lubrication oil, age and reliability of existing equipment, and complexity of the retrofit all play a major part in the decision to retrofit or not.  The following is a summary of the preliminary screening that was performed. 


All existing equipment over 10 years of age should not be retrofitted.  It is assumed, based on manufacturer’s comments and product literature, that it is not economically feasible to retrofit equipment over 10 years old.  


All equipment with high leak rates should not be retrofitted.  Equipment in need of major repair should not be retrofitted because the cost of repair plus the cost of retrofit will outweigh the costs of a replacement.


All equipment with low efficiencies should not be retrofitted.  Typically, operating capacity will decrease 20-30% following a retrofit procedure.  It is not feasible to have such a loss in addition to the low efficiency.


Based on the above considerations, none of the major equipment at Yokota is suitable for retrofitting.


4.6.3	Equipment Replacement Option


All equipment that will not be equipped with containment devices and that will not be retrofitted will be replaced.  Replacement of existing equipment will be based on the possible alternative refrigerants, cost (capital and labor) and supply factors. 


Equipment replacement will be investigated for the following equipment:





Equipment�
Cost Estimate�
�
4330-1 - Dalkin - 120 Ton Capacity - Hermetic Centrifugal Chiller - Unit 1�
$250,000�
�
8-1 - Worthing - 50 Ton Capacity - Refrigeration Cooler - Unit 1�
$11,000�
�
8-2 - Worthing - 50 Ton Capacity - Refrigeration Cooler - Unit 2�
$11,000�
�
1214-10 - Tyler - 4 Ton Capacity - Refrigeration Cooler - Unit 10�
$880�
�
1214-1 - Tyler - 3.2 Ton Capacity - Refrigeration Freezer - Unit 1�
$960�
�
1214-7 - Tyler - 3.2 Ton Capacity - Refrigeration Freezer - Unit 7�
$960�
�



4.6.4	Refrigerant Replacement Alternatives


Viable refrigerant alternatives are listed in EPA’s Significant New Alternatives Policy (SNAP) Program List for Class I Ozone Depleting Chemicals (Appendix C).  Each alternative was screened based on the potential affects on the environment and safety, as well as cost, availability of materials and compatibility with existing equipment.  Replacements for CFC-11, CFC-12 and R-502 were investigated for use in chillers, coolers and freezers, respectively.  Please note that HCFCs are scheduled for phase out by the EPA in the year 2010.  It is AF policy that these refrigerants should only be used as a last resort.  The discussions of these refrigerants is included because they are viable alternatives according to the EPA.  


Alternative refrigerants are manufactured or supplied by one of the following companies.  For additional information contact:


Allied Signal - 852-274-2929


Dupont - 81-3-3216-8451 (in Japan)


EIF AltoChem - 1-800-343-7940


ICI - 1-800-ASK-KLEA





Preliminary Screening


To determine the best alternatives for CFC-11, CFC-12 and R-502 in retrofitting or replacing the existing equipment, the following preliminary screenings were performed:


Alternative refrigerants that are not readily available, or that are in a developmental stage, or are manufactured by new companies, or whose technical information is difficult to obtain or substantiate have been screened out.  Also, the refrigerant must be available from at least two leading suppliers to be considered as an option.  For these reasons, HCFC-124 and HFC-227ea have been screened out.


Ammonia Vapor Compression and Ammonia/Water Absorption will not be used.  Ammonia is a hazardous chemical that requires additional safety precautions to be taken during replacement, maintenance, etc.  For this reason, Ammonia Vapor Compression and Ammonia/Water Absorption have been screened out.


Propane, polypropylene, butane, and Hydrocarbon Blend A and B will not be used. These alternatives will not be used because they are highly flammable and are a safety concern.  A safety plan would have to be developed with required training that would add additional unwanted costs.


Chlorine will not be used.  Chlorine will not be used because it is a hazardous chemical that requires additional safety precautions to be taken during replacement, maintenance etc.


Evaporative Cooling will not be used.  Evaporative cooling is an expensive application and retrofit into an existing refrigeration system is complex and costly.


Desiccant Cooling and Stirling Cycle will not be used.  These are specialty applications which are not widely used and are not widely available.  These emerging technologies are basically done on a research and development level and their efficiency is low.


Water/Lithium Bromide Absorption will not be used.  Technical information was unable to be obtained.


Stirling Cycle will not be used.  This is a specialty application which is not widely used and is not widely available.  The emerging technology is basically done on a research and development level and its efficiency is low.


HFC-134a is not a good option for low temperature applications.  When temperatures decrease to below 10°F, the efficiency of compressors using HFC-134a tends to decrease dramatically.


R-401B (MP66) is a CFC-12 replacement for transportation refrigeration retrofits.  It is not a viable or common option for the refrigeration cooler applications.


R-402A (HP80), R-402B (HP81), R-404A (HP62), R-407A, R-407B and R-507 (AZ-50) are all refrigerant blends that are listed by EPA as viable replacements to CFC-12.  However, research has shown that these blends were originally developed as a replacement to R-502.  Although EPA may approve their use as CFC-12 replacement, they are not particularly good options.  In addition, R-402B is used exclusively for the retrofit of Manitowoc Ice Machines.  This is not an application at Yokota.  For this reason, R-402B has been screened out.


Technical information regarding use with R-406A is limited, and it is not a popular replacement refrigerant for CFC-11 in chillers.  For this reason, R-406A has been ruled out.


Chillers


The following is a list of the accepted replacement options for CFC-11 in chillers.


Current Refrigerant�
Replacement Options�
Retrofit Options�
�
CFC-11�
HCFC-123�
HCFC-123�
�
�
HCFC-124�
�
�
�
HCFC-22�
�
�
�
HFC-134a�
�
�
�
HFC-227ea�
�
�
�
R-406A�
�
�
�
Ammonia Vapor Compression�
�
�
�
Evaporative Cooling�
�
�
�
Desiccant Cooling�
�
�
�
Ammonia/Water Absorption�
�
�
�
Water/Lithium Bromide Absorption�
�
�
�
Stirling Cycle�
�
�
�
Following the preliminary screening discussed at the beginning of this chapter, the remaining options to be investigated further are:


Current Refrigerant�
Replacement Options�
Retrofit Options�
�
CFC-11�
HCFC-123�
HCFC-123�
�
�
HCFC-22�
�
�
�
HFC-134a�
�
�



�
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Hydrochlorofluorocarbons (HCFCs)


In accordance with AF policy, HCFCs will be used only as a last resort. HCFCs are scheduled for phase out by the EPA beginning in the year 2010.  It has been stipulated that these refrigerants should only be used as a last resort.  However, the use of HCFCs is the only option if a retrofit is to be made.  


HCFC-123


HCFC-123 is a single component refrigerant that is an acceptable replacement for CFC-11 refrigerants in centrifugal chillers.  It has similar thermodynamic and physical properties to CFC-11, yet has much lower ozone depletion potential.  In addition, Class II ODS HCFCs are chemically compatible with the mineral oils found in CFC-11 chillers.  They are also inexpensive when compared with non-CFC’s.  From an environmental standpoint HCFC-123 has a Halocarbon Global Warming Potential (HGWP) of 0.02.  This rating is based on a HGWP of 1.0 for CFC-11.


Centrifugal chillers designed for HCFC-123 use are readily available from manufacturers and have proven to be very efficient when compared to CFC-11.  HCFC-123 is manufactured by Allied Signal, Dupont and EIf Atochem and is available from a select number of vendors at a price of approximately $4 per pound.  


In conclusion, HCFC-123 should be considered as a replacement refrigerant by Yokota if the chillers are going to be retrofitted and/or replaced.


HCFC-22


HCFC-22 is a single component refrigerant that is an acceptable replacement for CFC-11 refrigerants in centrifugal chillers.  It has similar thermodynamic and physical properties to CFC-11, yet has much lower ozone depletion potential.  In addition, HCFCs are chemically compatible with the mineral oils found in CFC-11 chillers.  HCFCs are inexpensive when compared with non-CFC’s.  


Chillers designed for HCFC-22 use are readily available from vendors and have proven to be very efficient when compared to CFC-11.  HCFC-22 is one of the most popular refrigerants used today.  They are readily available from many vendors at a low price of approximately $1.70 per pound.  


In conclusion, HCFC-22 should be considered if the chillers are going to be replaced.  


HFC-134a


HFC-134a is a single component refrigerant that is an acceptable replacement for CFC-11 refrigerants in centrifugal chillers. It has similar thermodynamic and physical properties to CFC-11, yet has much lower ozone depletion potential.  From an environmental standpoint HFC-134a has a Halocarbon Global Warming Potential (HGWP) of 0.285.  This rating is based on a HGWP of 1.0 for CFC-11.


Chillers designed for HFC-134a use are readily available from vendors and have proved to be very efficient when compared to CFC-11.  HFC’s are chemically incompatible with the mineral oils found in CFC-11 chillers.  However, the incompatibility will not pose a problem because HFC-134a cannot be used in a chiller retrofit.  HFC-134 is manufactured by Allied Signal, Dupont, EIf Atochem and ICI and available from several vendors at a price of approximately $4.50 per pound.  


Due to the fact that HFC’s contain no chlorine as compared to HCFC-123 and HCFC-22, HFC-134a should be considered as a replacement for CFC-11.


Alternatives for Refrigeration Coolers


The following is a list of the accepted replacement options for CFC-12 in refrigeration coolers.  


Current Refrigerant�
Replacement Options�
Retrofit Options�
�
CFC-12�
HCFC-123�
HCFC-123�
�
�
HCFC-22�
HCFC-22�
�
�
HFC-134a�
HFC-134a�
�
�
HFC-227ea�
HFC-227ea�
�
�
R-401A (MP 39)�
R-401A (MP 39)�
�
�
R-401B (MP 66)�
R-401B (MP 66)�
�
�
R-402A�
R-402A�
�
�
R-402B�
R-402B�
�
�
R-404A�
R-404A�
�
�
R-407A�
R-407A�
�
�
R-407B�
R-407B�
�
�
R-507�
R-507�
�
�
Ammonia Vapor Compression�
Ammonia Vapor Compression�
�
�
Propane�
Propane�
�
�
Polypropylene�
Polypropylene�
�
�
Butane�
Butane�
�
�
Hydrocarbon Blend A�
Hydrocarbon Blend A�
�
�



Current Refrigerant�
Replacement Options�
Retrofit Options�
�
�
Hydrocarbon Blend B�
Hydrocarbon Blend B�
�
�
Chlorine�
Chlorine�
�
�
Evaporative Cooling�
�
�
�
Desiccant Cooling�
�
�
�
Stirling Cycle�
�
�



�
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Following the preliminary screening discussed at the beginning of this chapter, the remaining options to be investigated further are:


Current Refrigerant�
Replacement Options�
Retrofit Options�
�
CFC-12�
HFC-134a�
HFC-134a�
�
�
�
R-401A�
�



HFC-134a


HFC-134a  is a single component refrigerant that is an acceptable replacement for CFC-12 refrigerants in medium temperature refrigeration coolers. It has similar thermodynamic and physical properties to CFC-12, yet has no ozone depletion potential.  Coolers designed for HFC-134a use are readily available from vendors and have proved to be very efficient when compared to CFC-12.  HFC’s are chemically incompatible with the mineral oils found in CFC-12 coolers.  This incompatibility would add significant costs if a retrofit of existing equipment is to be made, because multiple oil flushes with a polyol ester lubricant is required.  These multiple flushes result in more time consuming, labor intensive and costly retrofits.  In addition, HFC-134a acts as a solvent in existing systems and breaks loose residue which may have built up in the R-12 systems over the years, often clogging lines or requiring the installation of extra filters.  It is for these reasons that HFC-134a is not a cost effective solution for retrofitting.


HFC-134a is the leading candidate for replacing CFC-12 as a refrigerant if purchasing new equipment.  It is a good replacement for refrigeration systems as well as automobile air conditioning systems.  Of all the viable CFC-12 replacement refrigerants, HFC-134a has chemical properties that most resembles CFC-12.  HFC-134a is a good option at temperatures greater than 10 degrees Fahrenheit.  As temperatures decrease below 10°F, compressor efficiencies begin to decrease.  Equipment designed specifically for HFC-134a is readily available from compressor and system manufacturers.


From a safety standpoint HFC-134a poses no acute or chronic hazards when handled according to supplier recommendations and when human exposures are maintained below acceptable exposure limits (below 1,000 parts per million average for an eight-hour day).  From an environmental standpoint HFC-134a has a Halocarbon Global Warming Potential (HGWP) of 0.285.  This rating is based on a HGWP of 1.0 for CFC-11.


HFC-134a is manufactured by Allied Signal, Dupont, EIf Atochem and ICI and can be currently obtained through several vendors at a price of around $4.50/lb.


R-401A


R-401A is a blend of HCFC-22, HFC-152a and HCFC-124 that is a replacement for CFC-12 refrigerants in medium temperature refrigeration coolers.  It has similar thermodynamic and physical properties to CFC-12 for evaporator temperatures greater than -10 F, yet has much lower ozone depletion potential.  However, the refrigerant also shows a high temperature glide because it is not a true azeotrope.  Temperature glide is a change in a refrigerant blend’s boiling and/or condensing temperature due to a change in the blend’s composition).  This glide may or may not affect system performance, depending mainly on the equipment.  Generally, R-401A requires the use of an alkylbenzene lubricant; multiple oil flushes are usually unnecessary.  This refrigerant is the most cost effective solution in retrofits.


R-401A is the leading candidate for replacing CFC-12 as a refrigerant when retrofitting existing equipment.  It’s thermodynamic properties are very similar to that of CFC-12 and it has proved to be very efficient in retrofits.


From a safety standpoint, R-401A poses no acute or chronic hazards when handled according to supplier recommendations and when exposures are maintained below acceptable exposure limits (1,000 ppm, 8-hour average exposure).  From an environmental standpoint R-401A has a Halocarbon Global Warming Potential (HGWP) of 0.22.  This rating is based on a HGWP of 1.0 for CFC-11.


R-401A is manufactured by Allied Signal and Dupont and can be obtained through several vendors at a price of around $5/lb.


�
Refrigeration Freezers


The following is a list of the accepted replacement options for R-502 in refrigeration freezers.


Current Refrigerant�
Replacement Options�
Retrofit Options�
�
R-502�
HCFC-22�
HCFC-22�
�
�
HFC-134a�
HFC-134a�
�
�
R-401A�
R-401A�
�
�
R-401B�
R-401B�
�
�
R-402A�
R-402A�
�
�
R-402B�
R-402B�
�
�
R-404A�
R-404A�
�
�
R-407A�
R-406A�
�
�
R-407B�
R-407A�
�
�
R-507�
R-407B�
�
�
Ammonia Vapor Compression�
R-507�
�
�
Stirling Cycle�
R-409A�
�
�
�
R-408A�
�



�
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Following the preliminary screening discussed at the beginning of this chapter, the remaining options to be investigated further are:


Current Refrigerant�
Replacement Options�
Retrofit Options�
�
R-502�
R-404A�
R-402A�
�
�
R-507�
R-404A�
�
�
�
R-507�
�



R-402A


R-402A is a blend of HCFC-22, HFC-125 and HC-290 which has been developed to be a possible replacement for R-502 when retrofitting existing equipment.  The blend is designed to behave like a R-502 refrigerant.  The blend will show a slight temperature glide.  Although R-402A does contain HCFC-22 which is scheduled for future phase out, it is still a viable option for tight systems.


R-402A can be safely used in all of its intended applications.  Tests have shown low toxicity levels to animals.  There is little to no effect on the skin and eyes.  The refrigerant has confirmed to be nonflammable at atmospheric pressure with temperatures up to 176 F.  From an environmental standpoint R-402A has a Halocarbon Global Warming Potential (HGWP) of 0.63.  This rating is based on a HGWP of 1.0 for CFC-11.


R-402A is manufactured by Allied Signal and Dupont and can be obtained through several vendors at a price around $7/lb.  


R-404A 


R-404A is a near azeotropic blend of refrigerants which has been developed to replace R-502.  The refrigerant behaves more closely to R-502.  It can be used in both retrofit and replacement applications.  Some modifications will have to be made if equipment will be retrofitted, due to the refrigerant’s incompatibility with mineral oil.  It is a good replacement for low and medium temperature refrigeration applications.  


R-404A can be safely used in all of its intended applications.  Tests have shown low toxicity levels to animals.  There is little to no effect on the skin and eyes.  R-404A is nonflammable.  From an environmental standpoint R-404A has a Halocarbon Global Warming Potential (HGWP) of 0..94.  This rating is based on a HGWP of 1.0 for CFC-11.


R-404A is manufactured by Allied Signal, Dupont and EIf Atochem and can be obtained through several vendors at a price around $6-7/lb.


R-507


R-507 is the only true azeotrope which has been developed to replace R-502.  The refrigerant behaves closer to R-502 than any other alternative.  It can be used in both retrofit and replacement applications.  Some modifications will have to be made if equipment will be retrofitted, due to the incompatibility with mineral oil.  It is an excellent replacement for low and medium temperature refrigeration applications.  


R-507 can be safely used in all of its intended applications.  Tests have shown low toxicity levels to animals.  There is little to no effect on the skin and eyes.  R-507 (AZ-50) is nonflammable.


R-507 is manufactured by Allied Signal, Hoechst and Solvay and can be obtained by several vendors at a price around $6-7/lb.


4.7	Automotive Air Conditioning


4.7.1	Current Use


AF vehicle maintenance operations at Yokota currently manage fleet air conditioning systems containing approximately 430 pounds of CFC-12.  Typical charges consist of 3 pounds for passenger vehicles and small trucks, 6 pounds for five on-station ambulances and 10 pounds for buses.  Several new vehicles have been obtained with non-ODS HFC-134a air conditioning systems.  The vehicle maintenance office also maintains a stock of CFC-12 of approximately 50 pounds.


4.7.2	Procurement Controls


New vehicles procured from the United States generally are provided with HFC-134a systems.  However, some U.S. vehicles are still being provided with disabled (CFC removed) CFC-12 systems in place, requiring a conversion to HFC-134a.  Contracting language is being included in purchase contracts to purchase Japanese vehicles from Japanese vendors; however, vehicles are sometimes provided to the base with CFC-12 systems intact.


4.7.3	Management of CFC-12


The air conditioning systems are inspected annually during routine maintenance as per AF Form 2519.  If leaks are noted or recharging necessary, the system is repaired or recharged by certified Yokota personnel.


4.7.4	Alternatives


The AF has recently approved an alternative to CFC-12 for use in vehicle air conditioning systems; two others are awaiting EPA SNAP approval for use in vehicles.  The product that currently has SNAP approval is called “FRIGC”, and is manufactured by Intermagnetics General of Latham, New York, and is marketed by Pennzoil Corporation (phone number (800) 468-8397).  According to the Vehicle Management Directorate at Warner-Robins AFB, Georgia, the material is a “drop-in” replacement requiring little or no conversion of existing systems., and costs approximately $10 per pound, but is not currently stocklisted and must be locally purchased.  FRIGC is a blend of 59% HFC-134a, 39% HCFC-124, and 2% n-butane by weight.


Two other products recently approved for replacement of CFC-12 are R-406A (manufactured by a company called “Cool EZ”) and RB-276 “HCFC Blend Delta” marketed by Patriot Consumer Products, (904) 934-9680.  According to the Vehicle Management Directorate these compounds have also been approved for  “drop-in”, replacement.  Neither has yet received SNAP approval for automotive applications, but are expected to in the near future.  R-406A is a blend of HCFC-22, HCFC-142B, and n-butane; the suggested retail price is less than $10 per pound.  RB-276, is comprised of HCFC-22, HCFC-124, and n-butane; no marketing information has been identified for this compound.


Flammability is expected to be an issue for these materials due to their butane content.  Also, the materials contain HCFCs and thus retain some ozone depleting potential; the materials will require increased expertise in managing resources in such ways as conservation and accounting. 


Of these alternatives, the use of FRIGC is recommended; it is currently SNAP listed as well as containing a less ozone-depleting HCFC (124); however this issue is still evolving and the recommendation may change due to such factors as availability.


4.8	Appliances


AF operations Yokota manage a large stock of CFC-12 appliances, including household refrigerators and drinking water chillers.  There are approximately 120 refrigerators; these are being replaced with HFC-134a units as the CFC-12 units come to the end of the product life.  When disposed of, old CFC-12 units have the refrigerant removed by CE Refrigeration personnel; the removed material is stockpiled as part of the base CFC-12 resource.  The water chillers are managed by the CE Real Property office.  These also are being replaced with HFC-134a units as they are replaced; the CFC-12 is removed and recovered from these units as well.


There are several sources of consumer appliances that contain alternative refrigerants.  The best identified source of information on consumer appliances is the Defense General Supply Center, Richmond Virginia, DSN 695-3855.  The DGSC is currently compiling a list of national stock numbers of various consumer appliances that do not use CFCs, including ice makers (over 400 NSNs identified), ice cream makers (76 NSNs), household refrigerators (over 570 NSNs), and window air conditioning units (9 NSNs identified).  The DGSC is compiling the information in catalogs; the only one completed at this time is the compilation of ice cream makers, with ice makers due soon, and the other catalogs due out during 1996.  


4.9	Conclusions and Recommendations


The CFC-11 chiller at Yokota is 24 years old.  It was determined that a containment or retrofit of such equipment is not cost effective, therefore each of these options were eliminated.


The only viable option would be to replace the unit.  Three refrigerants determined to be good replacements for CFC-11 in chillers were HCFC-123, HCFC-22 and HFC-134a.  New equipment designed to contain the three refrigerants are readily available from manufacturers.  HCFC-22 is one of the leading refrigerants used today.  It has a very low cost of around $2/lb and is supplied by many vendors.  HCFC-123 is more costly than HCFC-22 at around $4/lb and is not supplied by many vendors.  If Yokota is going to used a HCFC refrigerant, HCFC-22 should be the obvious choice.  On the other hand, HFC-134a costs around $4.50/lb, but contains no chlorine.  With phase out of HCFCs scheduled for the future, it must determined on a case by case basis which alternative suits Yokota best.


The CFC-12 refrigeration coolers are 16, 16 and 30 years old.  It was determined that a retrofit of such equipment is not cost effective, therefore, the retrofit option was eliminated.  The remaining alternative is to replace the units.  It was determined that HFC-134a is the best alternative to CFC-12 in medium temperature applications.  HFC-134a is sold in 125 lb cylinders at $4.50/lb.


The R-502 refrigeration freezers are 16 years old, and have a capacity of 3.2 tons.  It was determined that because of the relatively small capacities, retrofitting the equipment would not be a good option.  Cost of a complete replacement is very low for the low capacity freezers at Yokota.


Determining what to replace the existing R-502 equipment with must be determined on a case by case basis.  R-404A (HP62) and R-507 (AZ-50) are very comparable refrigerants to R-502.  R-507 (AZ-50) is an azeotrope that is priced at $6-7 per pound.  It is not available from as many companies as R-404.  R-404A (HP62) is a close match to R-502 but is a little less efficient.  It is similarly priced as R-507 (AZ-50), but is more available.





�
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5.1	Halon Uses at Yokota


The Air Force operations on Yokota currently use halon in four main fire suppression applications.  These include facility fire suppression systems, flightline fire suppression systems, and fire extinguishers on aircraft, mainly the C-130, C-9, C-21 airplanes, and UH-1 helicopters; and portable bottles of halon.  Table 5-1 identifies the locations and amounts of current stocks of the two halons used at Yokota, Halons 1301 and 1211.  Yokota is maintaining approximately 7,650 lbs of Halon 1211 as War Reserve Material (WRM) to be used in wartime to replenish 150 lb flightline bottles.  


5.1.1	Halon 1211 Use


Approximately 19,500 pounds of Halon 1211 is in use in 150 pound flightline extinguishers; these have not been programmed for replacement, because no suitable replacement has been identified.  Flightline crash vehicles containing 500 pound bottles of Halon 1211 each have had their halon delivery systems disabled; the halon removed from the vehicles and turned in to the DLA ODS Bank.  The base Fire Department is currently maintaining base stockpiles of Halon 1211 to replenish the mission critical applications, while 7,650 pounds of Halon 1211 is in storage for WRM, as discussed above.


5.1.2	Halon 1301 Use


Halon 1301 is contained in a limited number of fixed facility fire extinguishing systems.  Currently, approximately 7,300 pounds of Halon 1301 are contained in these systems.  Facility fire extinguishing systems containing Halon 1301 are listed in Figure 5-1, along with the current operational activation mode status.  An additional 970 pounds of Halon 1301 is contained in installed aircraft fire suppression systems.


5.2	Halon Management Requirements


As was discussed in Chapter 1, Air Force halon management requirements are contained in AFI 32-7080 and the Air Force Environmental Strategy.  These requirements pertinent to halon include:


Prohibition on the purchase of all halons (unless approved by waiver);


Prohibition on the purchase of all halon fire extinguishing equipment for ground applications;


Modify management training, and system testing practices and implement halon conservation measures;


Convert halon systems protecting mission-critical assets to use non-ODSs as quickly as possible;


Properly manage halon to meet mission critical needs, including mobilization and emergency requirements, during conversion to non-halon systems; and


Turn in non-essential halon reserves to the Defense Logistics Agency (DLA) ODS Bank as part of the DoD reserve.


Additional guidance has been supplied to Air Force installations to manage ODSs in a responsible manner and in a way supportive of the AF ODS management goals.  On June 7, 1995, HQ Air Force Civil Engineering Support Agency published Engineering Technical Letter (ETL) 95-1; Halon 1301 Management Planning Guidance.  The ETL contains management guidance for meeting AFI 32-7080 requirements for managing facility fire suppression systems, and covers both Halon 1301 and 1211 facility systems, in spite of the title.


The ETL identifies the means to classify facility fire suppression systems, identify those systems that can be replaced or simply decommissioned as non-mission essential, and supplies guidelines to develop a Halon Management Plan (HMP) to effectively manage installation efforts to minimize the use of halon and conserve mission-critical assets.  This Halon Management Plan contains facility fire suppression management requirements, but also includes other halon management issues, including management of portable flightline fire suppression devices and weapons system assets, particularly on-board portable fire extinguishers, and the management of base stockpiles of halon.


ETL 94-6: Fire Protection Engineering Criteria - Removal of Halogenated Agent Fire Suppression Systems gives additional guidance on categorizing fire suppression systems into three main categories, classified by protected assets.  These categories include mission essential, mission support, and incidental applications.  Mission essential applications are to be used only to protect AF assets which have a direct impact on mission combat capability such as those needed for electronic equipment supporting mission essential assets where a suitable substitute is not available.  Mission support halon installations protect assets required for the operation of the base or individual units, but that lack direct mission impact or have available substitutes.  The third category, incidental, is applied to halon installations that protect all other AF assets; requirements for fire suppression are considered to be nearly identical to those of the mission support category.  AFI 32-7080 directs that halon uses be specified to mission essential assets where a suitable substitute is not available, and that the halon be recovered as part of the DoD strategic ODS reserve.


5.3	Halon Alternatives


Although there are many possible halon substitutes identified under the EPA SNAP, the availability of alternatives to the use of halon, other than water, is currently limited by AF policies.  


5.3.1	Facility Systems


According to ETL 95-1 and additional Air Force Civil Engineering Support Agency (AFCESA) guidance, no chemical agent halon replacements are approved for fire suppression systems in facilities.  Mission critical halon delivery facility systems are approved, but halon facility applications falling under mission support and incidental categories must be disabled and the halon recovered, with fire suppression provided by conventional sprinkler systems, and supported by ultrasensitive detection, where necessary.  AFCESA guidance allows the conversion of non-weapons system facility systems protecting mission essential assets to water systems; the decision to convert is left to the responsible commander. 


5.3.2	Weapons Systems


Fire suppression systems coming under weapons system management, including halon fire extiguishers in aircraft, lack suitable alternatives at this time. According to discussions with contacts at HQ Air Force, no substitutes are currently authorized and halon is required for the fire extinguishers; the use of alternative fire suppressant agents is currently being investigated by Wright Laboratories.


5.3.3	Flightline Mobile Systems


According to HQ Air Force Civil Engineering, there is currently no accepted alternative for Halon 1211 in 150 lb flightline portable fire extinguishers.  Also, Halon 1301 on crash vehicles has been discontinued as a fire fighting agent at Yokota, and has been replaced by Aqueous Fire Fighting Foam (AFFF), with the Halon 1301 turned into the DLA ODS Bank. 


5.4	Halon Management Activities


5.4.1	Halon Management Activities to Date


Yokota is planning to take several actions to date to comply with Air Force Halon policy; most significantly, the switching to a manual activation mode for all facility systems, and the classification of Halon 1301 facility fire suppression systems as non-mission essential.  The Fire Department should review facility halon facility fire suppression system applications soon, and recommend additional disabling and removal of halon systems.  Excess stocks of halon, such as those contained on Crash Response Vehicles and some hand-held extinguishers have been turned into the Defense Logistics Agency (DLA) ODS Bank.


5.4.2	Future Halon Management Activities


A review of halon systems reveals no facility systems that meet the requirements of mission essential. Only flightline 150 lb Halon 1211 fire extinguishers (and dedicated replenishing stockpiled material), and aircraft fire extinguishers meet mission critical requirements, i.e. protecting mission essential assets with no approved substitutes.  Disabling and retiring the remaining halon systems will remove halon from 12 facilities, representing a removal of over 7300 pounds from the base inventory.  A proposed schedule for halon management activities is presented in Table 5-2; the schedule includes formally reviewing facility halon systems for mission criticality and submitting work orders to disable non-essential systems and remove the halon.  Table 5-3 contains cost estimates for converting mission-essential systems to sprinklers; these estimates are supplied for the purpose of allowing flexibility in transitioning from halon to alternate means of fire suppression.  The estimates are based on installing a wet-pipe sprinkler system, disabling the halon delivery systems and removing the halon, as is recommended by AFCESA.  According to cost estimates from the Fire Protection Branch at AFCESA, replacement costs for military facility systems are in the range $6-10 per square foot of covered area in existing buildings1.  For the overseas installation, the high end of the AFCESA cost estimate range was used for cost estimates presented in the table.  The estimated costs include engineering work, installation labor and parts.  Removal costs estimates for disabling existing halon systems were obtained from estimates at other bases for the removal of other facility systems; from this information, an estimate of approximately $100 per system for disabling the halon systems and removing the halon was obtained.  The disabling usually involves removing the halon supply and abandoning the delivery system in place; if removal of the delivery system is necessary, then additional costs of $1000 should be added to each estimate.  AFCESA guidance recommends ultrasensitive detection for equipment that presents an unusual or high risk of internal fire ignition or is sensitive to smoke damage.  For sensitive mission critical applications where ultrasensitive detection may be recommended, such as those considered for certain computer systems, discussions with AFCESA indicate that the average detector is expected to cover approximately 10,000 square feet and costs approximately $2000 in capital and labor charges; higher costs are expected in detection requirements that are increased by facility layout features, such as large numbers of space subdivisions.  The cost of including ultrasensitive detection was not included in the replacement cost estimates, because none of the systems is identified as requiring it.


5.4.3	Facility Halon Management 


The following tables and figures describe the Yokota Halon Management Plan.  As indicated above, Table 5-1 is the list summary of existing base halon assets, including facility, mobile, portable, and stockpiled reserves.  This list categorizes the assets into mission critical, mission support, and incidental resources; using the criteria in ETL 95-1, it appears that no facility fire suppression systems at Yokota are currently mission critical; thus each system may be replaced, subject to the needs and desires of the base.  The next table (Table 5-2) presents the (recommended) Halon Removal/Replacement Schedule, identifying systems to be removed, the replacement for those systems, and the expected timing for execution; the table is indexed by assigned “HAL” (for halon) project numbers that indicate the fiscal year and sequence number for project start.  Table 5-3 is a listing of projects, indicating the estimated costs for removing or replacing facility halon systems.  Figure 5-1 is a bar chart indicating annual funding requirements by fiscal year.  Table 5-4 is the Implementation Schedule for the projects indicating the time and funding necessary to accomplish actions required to minimize the use of halon on Yokota; to develop the funding estimates, it was assumed that the engineering design and bidding efforts were approximately one-quarter of the total replacement costs.


�
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6.1	Solvent Use at Yokota


The majority of ODS solvent use in this category consists of general parts cleaners, lubricants and corrosion preventative compounds.  These are frequently used by a wide variety of operations at Yokota, usually on at least a weekly basis, in small amounts, typically one to two ounces per application.  Some solvent uses for ODS compounds are still required by AF Technical Order (T.O.), but most are not.  It is expected that ODS-containing solvent use will continue to decline rapidly, as the cost of ODSs becomes more expensive and is being phased out of manufacturers’ formulations and the requirements are eliminated from technical orders.  ODS-containing compounds are being phased out of the DLA depot stocks in favor of equivalent products without ODSs; Yokota’s shops are switching to other non-ODS formulations with the help of the Hazmat Pharmacy.  The Hazmat Pharmacy must continue to identify alternatives for ODS-containing formulations, wherever possible.  For T.O. requirements, the shops should be required to identify the requirements to the item manager responsible for the T.O. via an AFTO Form 22.  These measures will continue to reduce ODS solvent use, approaching zero in a very short period of time.  Table 6-1 is the summary of current ODS solvent uses, responsible organizations, approximate amounts of ODSs used, and a governing use requirement, if available.  This information is based upon interviews with shop personnel.  Through November 1995, the Hazmat Pharmacy had issued approximately 700 pounds of Class I ODSs contained in various compounds; the majority of the uses included cleaning, lubricating and corrosion preventative needs.  ODS-containing compounds that have not been requested in 1995 through base Supply are also identified by reviewing bioenvironmental engineering records (AF Forms 2761); substitutes are identified for these compounds as well, further reducing the use of ODS-containing compounds.


Two uses of pure ODS were identified, pure trichlorotrifluoroethane (CFC-113) cleaning solvent is used in the 374 MXS PMEL and 374 CS SATCOM Maintenance shops.  A T.O. number has not been identified for this chemical the material was order under stock numbers 6850-00-984-5853 and 6850-00-033-8851.  These shops should submit an AFTO Form 22 to the appropriate item manager to identify the requirement, if this has not already been accomplished.


6.2	Miscellaneous Class I ODS Uses at Yokota


Yokota uses several other ODS-containing compounds for various uses other than as solvents.  These materials, with explanation of their uses, are included in Table 6-2.  The uses of ODS in uses other than solvents is extremely limited and is decreasing.  These uses include CFC freezing sprays, propellants for metal particle sprays (for non-destructive inspection purposes), and as components in glues and caulks.


�
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Shop�






Chemical�



NSN and


MIL Spec�



T.O. Required�(Yes/No/Unk)�
ODS Component and Estimated�Amount Used�Per Year (lbs)�
�



374 CES Office Machine Repair�



Aerosol Cleaning Solvent�
7510-00-616-9588


(MIL-O-T-620)�



Unk�
Methyl Chloroform-75%


(34 lbs/yr)�
�



374 CES Heavy Repair Horizontal�



Cleaner, Lubricant & Preservative�
9150-01-053-6688


(MIL-L-63460)   �



Unk�
Methyl Chloroform-15%


(6 lbs/yr)�
�



374 CES Liquid Fuels Systems�



Cleaning & Lubricating Compound�
6850-00-003-5295


(MIL-C-83360)�



Yes�



CFC-12-30%  (2.5 lbs/yr)  �
�






374 MXS Pneudraulics�






Cleaner, Lubricant & Preservative�



9150-01-079-6124


(MIL-L-63460D)�






No�
CFC-113-6.2% (0.7 lbs/yr)


Methyl Chloroform-12% 


(1.4 lbs/yr)�
�



374 MXS Pneudraulics�



Cleaning & Lubricating Compound�
6850-00-003-5295


(MIL-C-83360C)�



Yes�
CFC-12-35% (4.2 lbs/yr)


CFC-113-97% (12 lbs/yr)�
�






374 MED GP Central Sterile Sup�






Lubricating Compound�



9150-00-823-7860


(MIL-L-63460)�






No�
Methyl Chloroform-35%


(.04 lbs/yr)


CFC-113-35% (.04 lbs/yr)�
�



374 CS ATC Radio Maintenance�



Cleaning Compound Solvent�
6850-00-105-3084


(MIL-C-81302D)�



Yes�



CFC-113-97% (6 lbs/yr)�
�



374 CS ATC Radio Maintenance�



Cleaning & Lubricating Compound�
6850-00-003-5295


(MIL-C-83360C)�



Yes�



CFC-12-30% (0.3 lbs/yr)�
�
�
Table 6-1:	ODS Containing Cleaning, Lubricating, and Corrosion-Prevention Uses (Indexed by Stock Number), cont.











Shop�






Chemical�



NSN and


MIL Spec�



T.O. Required�(Yes/No/Unk)�
ODS Component and Estimated�Amount Used�Per Year (lbs)�
�






374 CS ATC Radio Maintenance�






Lubricating Compound�



9150-00-823-7860


(MIL-L-63460)�






No�
Methyl Chloroform-35%


(0.7 lbs/yr)


CFC-113-35% (0.7 lbs/yr)       �
�



374 CS ATC Radar Maintenance�



Cleaning Compound�
6850-00-105-3084


(MIL-C-81302D)�



Yes�



CFC-11-100% (6.2 lbs/yr)�
�



374 CS ATC Radar Maintenance�



Corrosion Preventive Compound�
8030-01-041-1596


(MIL-C-85054A) �



Yes�
CFC-113-25% (0.5 lbs/yr)


CFC-12-13% (0.2 lbs/yr)�
�



374 CS ATC Radar Maintenance�



Dichlorodifluoromethane�
6830-00-935-9895


(MIL-BB-F-1421)�



No�



CFC-12-98%  (4.9 lbs/yr)�
�
AFOSI DET 621 Technical 


Services Division�



Falcon Dust Off�



7930-01-179-7236�



No�



CFC-12-100% (.75 lbs/yr)�
�



AFOSI DET 621 Technical


Services Division�






Lubricating Compound�



9150-00-823-7860


(MIL-L-63460)�






No�
Methyl Chloroform-40%


(0.05 lbs/yr)


CFC-113-40% (.05 lbs/yr)�
�



630 AMSS Enroute Maintenance�



Trichloroethane      �
6810-00-930-6311


(MIL-O-T-620C)�



Yes�
Methyl Chloroform-80% 


(0.6 lbs/yr)   �
�



630 AMSS Enroute Maintenance�



Cleaning & Lubricant Compound�
6850-00-003-5295


(MIL-C-83360)�



Yes�



CFC-13-69% (.69 lbs/yr)�
�



Table 6-1:	ODS Containing Cleaning, Lubricating, and Corrosion-Prevention Uses (Indexed by Stock Number), cont.











Shop�






Chemical�



NSN and


MIL Spec�



T.O. Required�(Yes/No/Unk)�
ODS Component and Estimated�Amount Used�Per Year (lbs)�
�






630 AMSS Enroute Maintenance�






Lubricant Compound�



9150-00-823-7860


(MIL-L-63460)�






No�
CFC-13-36% (.36 lbs/yr)


Methyl Chloroform-36% 


(.36 lbs/yr)�
�



630 AMSS Enroute Maintenance�



Corrosion Prevention Compound�
8030-00-546-8637


(MIL-C-81309D)�



Unk�



CFC-113-37% (.37 lbs/yr) �
�






374 CS Radio/CATV Maintenance�



Cleaning & Lubricating Compound�



6850-00-570-9360


(MIL-C-83360)�






Yes�
CFC-12-66% (0.24 lbs/yr)


Methyl Chloroform-66% 


(0.24 lbs/yr)�
�



374 CS Radio/CATV Maintenance�



Cleaning Compound Solvent         �
6850-00-105-3084


(MIL-C-81302)�



Yes�



CFC-113-96% (.96 lbs/yr) �
�



374 CS Radio/CATV Maintenance�



Corrosion Preventative Compound�
8030-01-045-4780


(MIL-C-85054)�



Unk�



CFC-113-29% (0.6 lbs/yr)�
�



374 CS HF Trans Maint. (TOK)�



Cleaning Compound Solvent�
6850-00-105-3084


(MIL-C-81302D)�



Yes�



CFC-113-100% (2.25 lbs/yr)�
�



374 OSS 36 AS Life Support�



Coating Compound�



8030-00-163-5792�



Yes�
Methyl Chloroform-78.13%


(9.3 lbs/yr)�
�



AFPBS Engineering Support�



Cleaning Compound Solvent�
6850-00-105-3084


(MIL-C-81302D)  �



Yes�



CFC-113-95% (4.75 lbs/yr)�
�
�
Table 6-1:	ODS Containing Cleaning, Lubricating, and Corrosion-Prevention Uses (Indexed by Stock Number), cont.











Shop�






Chemical�



NSN and


MIL Spec�



T.O. Required�(Yes/No/Unk)�
ODS Component and Estimated�Amount Used�Per Year (lbs)�
�



374 CS Power Production (Owada)�



Trichloroethane�
6810-00-664-0387


(MIL-O-T-620C)�



Yes�
Methyl Chloroform-95% 


(12 lbs/yr)�
�
374 SPTG TAMA Golf Course


Maintenance�



Gasket Liquid for Caterpillar     �



5330-00-479-2847�



No�
Methyl Chloroform-87% 


(.87 lbs/yr)�
�



374 MXS Electro-Environment�



Cleaning Compound�
6850-00-984-5853


(MIL-C-81302)�



Unk�



CFC-113-100% (1 lb/yr)�
�



374 MXS Electro-Environment�



Corrosion Preventative�
8030-00-546-8637


(MIL-C-81309D)�



Unk�



CFC-113-37% (3 lbs/yr)�
�



374 CS Secure Comm Systems�
Cleaning & Lubricating Compound�
6850-00-003-5295


(MIL-C-83360)�



Yes�
CFC-11-60% (0.6 lbs/yr)


CFC-12-35% (0.3 lbs/yr)�
�



374 CS Secure Comm Systems�



Trichlorotrifluoroethane�
6850-00-105-3084


(MIL-C-81302D)�



Yes�



CFC-113-100% (4 lbs/yr)�
�



374 MXS Washrack�
Corrosion Preventative Compound�
8030-01-041-1596


(MIL-C-85054A)�



Yes�
CFC-11-19% (2.3 lbs/yr)


CFC-12-32% (4 lbs/yr)�
�



36 AS C-130 Aircraft MX�
Spray-On Products


Trichloroethane�
6810-00-930-6311


(MIL-O-T-620)�



Yes�
Methyl Chloroform-65%


(19.5 lbs/yr)�
�
�
Table 6-1:	ODS Containing Cleaning, Lubricating, and Corrosion-Prevention Uses (Indexed by Stock Number), cont.











Shop�






Chemical�



NSN and


MIL Spec�



T.O. Required�(Yes/No/Unk)�
ODS Component and Estimated�Amount Used�Per Year (lbs)�
�






36 AS C-130 Aircraft MX�






Cleaner, Lubricant & Preservative�



9150-01-079-6124


(MIL-L-63460)�






No�
CFC-113-65% (11.7 lbs/yr)


Methyl Chloroform-20%


(3.6 lbs/yr)�
�



36 AS C-130 Aircraft MX�
Cleaning & Lubricating Compound�
6850-00-003-5295


(MIL-C-83360)�



Yes�
CFC-12-30% (10.8 lbs/yr)


CFC-113-69% (24.8 lbs/yr)�
�






36 AS C-130 Aircraft MX�






Lubricating Compound�



9150-00-823-7860


(MIL-L-63460)�






No�
Methyl Chloroform-50%


(7.8 lbs/yr)


CFC-113-20% (3.1 lbs/yr)�
�



374 MXS Refurbishment Shop�



Lubricating Oil�
9150-00-458-0075


(MIL-VV-L-800C)�



Yes�
CFC-11-22% (.22 lbs/yr)


CFC-12-22% (.22 lbs/yr)�
�



374 CES Heavy Repair Vertical�



Corrosion Preventative Compound�
8030-00-938-1947


(MIL-C-81309)�



Yes�



CFC-113-45% (.45 lbs/yr)�
�






374 CES Zone 3 Maintenance�






Break Free�



9150-01-079-6124


(MIL-L-63460)�






No�
CFC-113-7.3% (0.4 lbs/yr)


Methyl Chloroform-20%


(1.2 lbs/yr)�
�



374 CES Zone 3 Maintenance   �



Freon 22�
6830-00-106-1659


(MIL-BB-F-1421)�



Unk�



CFC-12-100% (200 lbs/yr)�
�



AFPBS FEN SASEBO MX�



Cleaning Compound Solvent�
6850-00-105-3084


(MIL-C-81302D)�



Yes�



CFC-113-95% (.95 lbs/yr)�
�
�
 Table 6-1:	ODS Containing Cleaning, Lubricating, and Corrosion-Prevention Uses (Indexed by Stock Number), cont.











Shop�






Chemical�



NSN and


MIL Spec�



T.O. Required�(Yes/No/Unk)�
ODS Component and Estimated�Amount Used�Per Year (lbs)�
�



AFPBS FEN SASEBO MX�



Compressed Gas�
6830-00-602-2357


(MIL-BB-F-1421)�



Unk�



CFC-12-100% (1.5 lbs/yr) �
�



AFPBS FEN IWAKUNI MX�



Cleaning Compound Solvent�
6850-00-105-3084


(MIL-C-81302D)�



Yes�



CFC-113-80% (0.8 lbs/yr)�
�



374 CS Antenna Maintenance�



Cleaning & Lubricating Compound�
6850-00-003-5295


(MIL-C-83360C)�



Yes�
CFC-113-97% (5.8 lbs/yr)


CFC-12-35% (2.1 lbs/yr)�
�






374 SPTG PAR 3 Maintenance�






Lubricating Compound�



9150-00-823-7860


(MIL-L-63460)�






No�
CFC-113-36% (3.6 lbs/yr)


Methyl Chloroform-36%


(3.6 lbs/yr)�
�
PACAF Band�
CAEON 27 Cleaning Solvent�
Unk�
Unk�
CFC-113-100% (1 lb/yr)�
�
PACAF Band�
Cramolin R-5 Contact Preserver�
6850-00-F01-7466�
Unk�
CFC-113-75% (0.5 lbs/yr)�
�



374 TRANS Refueling Maintenance�



Brake Cleaning Compound�



6850-01-158-3928�



No�
Methyl Chloroform-89%


(2.67 lbs/yr)�
�
374 TRANS General Purpose


Maintenance�



Cleaning Compound Solvent�



6850-01-158-3928�



No�
Methyl Chloroform-91%


(2.73 lbs/yr)�
�



374 CS METNAV Maintenance�



Cleaning Compound Solvent�
6850-00-105-3084


(MIL-C-81302C)�



Yes�



CFC-113-75% (0.3 lbs/yr) �
�
�



Table 6-1:	ODS Containing Cleaning, Lubricating, and Corrosion-Prevention Uses (Indexed by Stock Number), cont.











Shop�






Chemical�



NSN and


MIL Spec�



T.O. Required�(Yes/No/Unk)�
ODS Component and Estimated�Amount Used�Per Year (lbs)�
�



374 MXS PMEL�



Cleaning Compound Solvent�
6850-00-105-3084


(MIL-C-81302D)�



Yes�



CFC-113-100% (12.5 lbs/yr)�
�



374 MXS PMEL�



Cleaning Compound Solvent�
6850-00-984-5853


(MIL-C-81302)�



Yes�



CFC-113-100% (1 lb/yr)�
�



374 MXS PMEL�



CFC-12�
6830-00-902-2430


(MIL-BB-F-421B)�



Unk�



CFC-12-100% (9 lbs/yr)�
�






374 MXS PMEL�






Electrical Contact Cleaner�



6850-00-003-1194


(MIL-C-83360C)�






Yes�
CFC-12-35% (4.3 lbs/yr)


Methyl Chloroform-65%


(8.1 lbs/yr)�
�






374 MXS PMEL�






Lubricating Compound�



9150-00-823-7860


(MIL-L-63460)�






No�
Methyl Chloroform-36%


(4.5 lbs/yr)


CFC-113-36% (4.5 lbs/yr)�
�



374 MXS PMEL �



Metal Polish�
7930-00-926-5171


(MIL-P-C-1121)�



Unk�
Methyl Chloroform-95%


(.95 lbs/yr) �
�



374 CS SATCOM Maintenance�



Cleaning Solvent�
6850-00-033-8851


(MIL-BB-F-1421)�



Yes�
CFC-113-100% 


(16.68 lbs/yr)�
�



374 CS SATCOM Maintenance�



Corrosion Preventative�
8030-00-938-1947


(MIL-C-81309)�



Yes�



CFC-113-75% (1.5 lbs/yr)�
�
�
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�Shop�



�Chemical�



NSN and


MIL Spec�



T.O. Required�(Yes/No/Unk)�
ODS Component and Estimated�Amount Used�Per Year (lbs)�
�



374 CES Entomology�



Aerosol D-Phenothrin, Insect�
6840-01-067-6674


(MIL-I-51484)�



Unk�
CFC-11-48% (14 lbs/yr)


CFC-12-48% (14 lbs/yr)�
�



 374 CES Entomology�



CRC Wasp Killer Aerosol   �



6840-00-459-2443�



No�
Methyl Chloroform-84.75%


(58.8 lbs/yr)    �
�



374 CES Entomology�



Prentox Carbamate �



6840-01-027-3865�



No�
Methyl Chloroform-85%


(14 lbs/yr)   �
�



374 CES Entomology�



PT 240 Perma-Dust    �



6840-00-D00-3000�



No�
Methyl Chloroform-79.5%


(18.9 lbs/yr)    �
�



374 CES Entomology    �



Wasp Stopper�
                 


9840-00-F03-1842�



No�
Methyl Chloroform-93%


(1 lb/yr)�
�



374 TRANS Machine Shop�



Cutting Fluid        �



9150-00-175-9154�



No�
Methyl Chloroform-82%


(1.4 lbs/yr)�
�



374 MXS NDI�



Developer ZP-9E�
6850-P0-133-5377


(MIL-I-25135)  �



Unk�
Methyl Chloroform-90%


(7.5 lbs/yr)�
�



374 SPTG Mortuary Affairs�
Dry Wash Shampoo Hair Cleaner�



Unk�



Unk�
Methyl Chloroform-97.5%


(2.18 lbs/yr)�
�
�
Table 6-2:	ODS Containing Miscellaneous Use Compounds (Indexed by Stock Number), cont.








�Shop�



�Chemical�



NSN and


MIL Spec�



T.O. Required�(Yes/No/Unk)�
ODS Component and Estimated�Amount Used�Per Year (lbs)�
�



374 CES Heavy Repair Vertical�



Yellow Traffic Paint�
8010-00-900-3648


(MIL-TT-P-115)�



Unk�
Methyl Chloroform-13.6%


(32.5 lbs/yr)�
�



374 TRANS Minor Maintenance�



Buffing Solution�



2640-00-138-8324�



No�
Methyl Chloroform-97%


(1 lb/yr)�
�



374 TRANS Minor Maintenance�



Vulcanizing Fluid (Code-21)�



2640-00-242-3467�



No�
Methyl Chloroform-90%


(21 lbs/yr)�
�



374 TRANS Body and Welding�



Rear View Mirror Glue, Part A�



2540-01-033-1831�



No�
Methyl Chloroform-90%


(1.35 lbs/yr)�
�
374 MWRSS MWR Vehicle Maintenance�



White Traffic Paint�
8010-00-900-2938


(MIL-TT-P-115F)�



No�
Methyl Chloroform-18.93%


(7.5 lbs/yr)�
�






�
6.3	Alternatives to ODS-Containing Solvents and Other Miscellaneous Uses


6.3.1	Approach


Several methods were used to identify alternatives in this class of materials.  First, the shops were asked to identify any requirements for using the ODS-containing materials; if no explicit requirement was identified, then a wider variety of potential substitutes was normally possible.  Next, alternatives for each national stock numbered item were identified by searching the DLA Hazardous Material Information System (HMIS).  The results from this search usually yielded many different non-ODS-containing substitutes for each stock number; the substitutes identified in this way are acceptable even for T.O. requirements.  Finally, several other databases, such as U.S. Environmental Protection Agency’s Solvent Alternatives Guide (SAGE) and the DLA Defense General Service Center’s (DGSC) Environmentally Friendly Products Catalogue, were searched.  The results of the alternative identification efforts are summarized in Table 7-5.  Although the items in the list are potential substitutes, the shops desiring to use these items should work with the Hazmat Pharmacy and Bioenvironmental Engineering to ensure that the substitutes meet Yokota’s purposes for performance, cost, and safety and health.  Possibly, the materials should be procured on a trial basis and formally evaluated prior to large-scale purchase.


6.4	Future Activities


Through efforts made to identify suitable substitutes and eliminate all non-essential uses, Yokota can easily realize a zero dependence on this class of compounds.  The Hazmat Pharmacy must continue to identify and eliminate non-essential uses by requiring justification for use, identifying potential substitutes where possible, restricting the amount of material used, and working with the shops to evaluate potential substitutes.


6.5	Potential Non-ODS Substitutes for Compounds Used in Industrial Shops at Yokota


Current Use Stock Number�and Nomenclature:	6850-00-105-3084 Cleaning Compound 	�Used by:  	374 CS ATC Radio Maintenance		374 CS ATC Radar Maintenance		374 CS Radio/CATV Maintenance			374 CS HF Trans Maint. (TOK)			AFPBS Engineering Support				374 CS Secure Comm Systems			AFPBS FEN SASEBO MX				AFPBS FEN IWAKUNI MX				374 CS METNAV Maintenance			374 MXS PMEL				�Possible Alternatives:	Brake-Free CLP Aerosol �	Brake Free (a division of San/Bar 		Corporation						1035 S. Linwood Avenue, Box 25020			Santa Ana, CA 92799-5020				Mr. Donald Yodar					(Military Sales and Service)				(714) 953-1900												Regular Electric Cleaner (Part No. MCC-	PEC) and Plastic Safe Electrical Cleaner 	(Part No. MCC-PC2)				Micro Care Chemical Corporation			34 Ronzo Road					Bristol, CT 06010-5000			(203) 585-7912												Air-It (contains R-134a)				Control Company					Box 58307						Houston, TX 77058					(713) 482-1714												High Flash Point Cleaner “HS”, Quick Dry 	Aerosol Alcohol Cleaner (Part No. 2130)		(not safe on energized electrical circuits)	CRC Chemicals					885 Louis Drive					Warminster, PA 18974			(215) 674-4300					


2.	Current Use Stock Number�and Nomenclature:	6850-00-570-9360, Cleaning & 	Lubricating Compound


	Used by:  	374 CS Radio/CATV Maintenance


	Possible Alternatives:	Pro-Clean or Axarel 2200		


		Systems Program Office				Warner Robins Air Logistics Center		Mr. Bernie Ward					Systems Program Office				DSN - 468-3620				





3.	Current Use Stock Number�and Nomenclature:	9150-00-823-7860, Lubricating Compound


	Used by:  	374 MED GP Central Sterile Sup		374 CS ATC Radio Maintenance		AFOSI DET 621 Technical Services Division	630 AMSS Enroute Maintenance			36 AS C-130 Aircraft MX				374 SPTG PAR 3 Maintenance			374 MXS PMEL


	Possible Alternatives:	9150-00-823-7860


		Number 711 Carbon Dioxide Spray 	Lubricant						Krylon (Belmont Enterprises)				6830 Cochran Road					Solon, OH 44139					(800) 247-3266				(Mr. Lynn Crelia)					(210) 492-7604


		Slyde						Malter International Corporation			80 First Street					Gretna, LA 70053					(504) 362-3232	


		Silicone Lubricant (Part No. 81246)			Cleveland Maintenance and Janitorial Supply		915 Keith Street, Box 3304				Cleveland, TN 37320-3304				(615) 476-1622					(Mr. Joe Pritchard)					(800) 535-4095


	


4.	Current Use Stock Number�and Nomenclature:	8030-00-938-1947, Corrosion 			Preventive Compound	


	Used by:  	374 CES Heavy Repair Vertical			374 CS SATCOM Maintenance


	Possible Alternatives:	8030-00-938-1947					So-Sure						LHB Industries					8833 Fleischer Place					St. Louis, MO 63134					(314) 522-3141	





5.	Current Use Stock Number�and Nomenclature:	9150-01-079-6124, Lubricant & Cleaner	


	Used by:  	374 MXS Pneudralics					36 AS C-130 Aircraft MX				374 CES Zone 3 Maintenance


	Possible Alternatives:	Break Free CLP-NC				Brake Free (a division of San/Bar 		Corporation						1035 S. Linwood Avenue, Box 25020			Santa Ana, CA 92799-5020				(714) 953-1900


		AOSYN 900					Huls America, Inc. 					80 Centennial Avenue, Box 456			Piscataway, NJ 08855-0456 				(201) 980-6800





6.	Current Use Stock Number�and Nomenclature:	9150-00-458-0075, General Purpose 		Lubricating Oil


	Used by:  	374 MXS Refurbishment Shop	


	Possible Alternatives:	There are eighteen products from fifteen 	companies supplied to this NSN (twelve are 	free of both ODS and EPA-17 chemicals)		Mr. Ernest Jeniolionis				Defense General Supply Center (DGSC)		DSN-695-4257


7.	Current Use Stock Number�and Nomenclature:	2640-00-242-3467, Vulcanizing Fluid


	Used by:  	374 TRANS Minor Maintenance


	Possible Alternatives:	2640-00-242-3467 (HMIS) 				Vulcanizing Fluid					Truflex Rubber Products Co.			1667 N. Main Street, Terminal Annex		Los Angeles, CA 90012				(213) 224-6300





8.	Current Use Stock Number�and Nomenclature:	8010-00-900-2938, White Traffic Paint


	Used by:  	374 MWRSS MWR Vehicle Maintenance


	Possible Alternatives:	8010-00-900-2938 (HMIS) 				Type I, White Slow Drying Traffic Paint		Chemray Coatings, Corp.				209 N. Michigan Avenue				Kenilworth, NJ 07033				(201) 245-1111


		White Traffic Paint					Coronado Paint Company			308 Old County Road				Edgewater, FL 32032-1812				(904) 428-6461			


		Alkyd White Traffic Paint				Glidden Company					925 Euclid Avenue					Cleveland, OH 44115				(216) 826-5566


		Slow Drying White Traffic Paint			Everseal Manufacturing Co., Inc.			475 Broad Avenue					Ridgefield, NJ 07657				(201) 943-4986





9.	Current Use Stock Number�and Nomenclature:	6850-00-003-5295, Cleaning and 	Lubricating Compound


	Used by:  	374 CES Liquid Fuels Systems			374 MXS Pneudralics					374 CS ATC Radio Maintenance			630 AMSS Enroute Maintenance			374 CS Secure Comm Systems			36 AS C-130 Aircraft MX				374 CS Antenna Maintenance


	Possible Alternatives:	Pro-Clean or Axarel 2200			Systems Program Office				Warner Robins Air Logistics Center		Mr. Bernie Ward					Systems Program Office				DSN - 468-3620





10.	Current Use Stock Number�and Nomenclature:	6850-00-602-2357, Corrosion Prevention 		Compound


	Used by:  	AFPBS FEN SASEBO MX				374 CS ATC Radar Maintenance


	Possible Alternatives:	8030-00-938-1947					So-Sure						LHB Industries				8833 Fleischer Place				St. Louis, MO 63134				(314) 522-3141





11.	Current Use Stock Number�and Nomenclature:	8030-01-041-1596, Corrosion Prevention 		Compound


	Used by:  	374 MXS Washrack					374 CS ATC Radar Maintenance


	Possible Alternatives:	8030-01-041-1596, So-Sure Corrosion		Preventive Compound (AMLGUARD)		LHB Industries					8833 Fleischer Place				St. Louis, MO 63134				(314) 522-3141





12.	Current Use Stock Number�and Nomenclature:	9150-01-053-6688, Cleaner, Lubricant & 		Preservative


	Used by:  	374 CES Heavy Repair Horizontal


	Possible Alternatives:	9150-01-053-6688, Cleaner, Lubricant & 		Preservative (HMIS)					Velsicol Chemical Corp.				10400 W. Higgins, Suite 600				Rosemont, IL 60018					(708) 635-3471												Huls America, Inc.					80 Centennial Avenue/Turner Place			Piscataway, NJ 08854					(201) 763-7173





13.	Current Use Stock Number�and Nomenclature:	8030-00-546-8637, Corrosion Prevention		Compound


	Used by:  	630 AMSS Enroute Maintenance			374 MXS Electro-Environment


	Possible Alternatives:	8030-00-546-8637, ARDOX 3205 (HMIS)		Brent America, Inc.				16961 Knott Avenue				La Mirada, CA 90638-6015				(714) 739-2821				





14.	Current Use Stock Number�and Nomenclature:	8030-01-045-4780, Corrosion Preventive 		Compound


	Used by:  	374 CS Radio/CATV Maintenance		


	Possible Alternatives:	8030-01-045-4780, Corrosion Preventive 	Compound, Water Displacing (AMLGUARD)		(HMIS)					LHB Industries				8833 Fleischer Place					St. Louis, MO 63134					(314) 522-3141





15.	Current Use Stock Number�and Nomenclature:	5330-00-479-2847, Gasket Liquid for 	Caterpillar


	Used by:  	374 SPTG TAMA Golf Course Maintenance


	Possible Alternatives:	5330-00-479-2847, Permatix Aviation Form-	A-Gasket No. 3 (HMIS)				Permatex Industrial Division			705 N. Mountain Road			Newington, CT 06111			





16.	Current Use Stock Number�and Nomenclature:	6830-00-106-1659, Freon 22


	Used by:  	374 CES Zone 3 Maintenance


	Possible Alternatives:	6830-00-106-1659, R-22 (HMIS)			(CLASS II ODC)					Chemtronics, Inc. 				8125 Cobb Center Road			Kennesan, GA 30144					(404) 424-4888												Arcton 22 (HMIS) (CLASS II ODC)			ICI Americas, Inc. Specialty Chemical 	Division						New Murphy and Concord Pike			Wilmington, DE 19897				(302) 886-3000





17.	Current Use Stock Number�and Nomenclature:	6830-00-902-2430, Electrical Contact Cleaner


	Used by:  	374 MXS PMEL


	Possible Alternatives:	6830-00-902-2430, Freeze Mist 2 (HMIS)	(CLASS II ODC)				Thorsen GC, Inc. (Formerly GC 	Electronics)						1801 Morgan Street, Box 1209			Rockford, IL 61105-1209				(815) 968-9661											


18.	Current Use Stock Number�and Nomenclature:	6840-01-067-6674, Aerosol D-Phenothrin, 	Insect


	Used by:  	374 CES Entomology


	Possible Alternatives:	6840-01-067-6674, Government Insecticide, 		Part No. 20606 (HMIS) (CLASS II ODC)	 	Airosol Company, Inc.				252 North 11th Street					Neodesha, KS 66757					(316) 325-2666									


19.	Current Use Stock Number�and Nomenclature:	6840-00-459-2443, CRC Wasp Killer Aerosol


	Used by:  	374 CES Entomology


	Possible Alternatives:	6840-00-459-2443, Wasp & Hornet Killer II, 	Part No. 14010 (HMIS) 				CRC Chemicals USA				885 Louis Drive					Warminster, PA 18974			(215) 674-4300												Raid Wasp & Hornet Killer III (HMIS)		Johnson SC & Son, Inc.				1525 Howe Street					Racine, WI 53403-2237				(414) 631-2777





20.	Current Use Stock Number�and Nomenclature:	8010-00-900-3648, Yellow Traffic Paint


	Used by:  	374 CES Heavy Repair Vertical


	Possible Alternatives:	8010-00-900-3648, Traffic Yellow - Type I 	Paint (HMIS) 				Coronado Paint Company, Inc.			308 Old County Road, Box 308			Edgewater, FL 32032-1812											Traffic Yellow - Type I - TT-P-115E Paint		Chemray Coating Corp.				209 N. Michigan Avenue				Kenilworth, NJ 07033					(201) 245-1111





21.	Current Use Stock Number�and Nomenclature:	2540-01-033-1831, Rear View Mirror Glue, 		Part A


	Used by:  	374 TRANS Body and Welding


	Possible Alternatives:	2540-01-033-1831, Rear View Mirror 	Adhesive (HMIS) 				Super Glue Corp.            			184-08 Jamaica Avenue			Hollis, NY 11423					(800) 221-4478												Rear View Mirror Adhesive Kit, Part No. 	22014, (HMIS)					Bowman Distribution, Barnes Group, Inc.		850 East 72nd Street					Cleveland, OH 44103					(216) 391-7200





22.	Current Use Stock Number�and Nomenclature:	8030-00-163-5792, Coating Compound


	Used by:  	374 OSS 36 AS Life Support


	Possible Alternatives:	Formula 3 (MEK)				Formula 4 (Ethyl Acetate)            			Oakland Corp. (ND Industries)			1893 Barrett Road, Box 1019				Troy, MI 48084-5311					(313) 362-1209					Mr. Mark Thurber					Production Manager					(810) 362-0592





23.	Current Use Stock Number�and Nomenclature:	6850-00-003-1194, Electrical Contact Cleaner


	Used by:  	374 MXS PMEL


	Possible Alternatives:	Pro-Clean or Axarel 2200				Systems Program Office			Warner Robins Air Logistics Center			Mr. Bernie Ward 					Systems Program Office				DSN 468-3620





24.	Current Use Stock Number�and Nomenclature:	7930-00-926-5171, Metal Polish


	Used by:  	374 MXS PMEL


	Possible Alternatives:	7920-00-823-9817, Metal Polish 			(HMIS)					M&M Heritage, Inc.				817 Franklin Street				Johnstown, PA 15901-5000				(814) 539-0396





25.	Current Use Stock Number�and Nomenclature:	6850-P0-133-5377, Developer ZP-9E


	Used by:  	374 MXS NDI


	Possible Alternatives:	6850-00-782-2731, Inspection Penetrant 	Developer (HMIS)				Sherwin, Inc.					5530 Borwick Avenue 				South Gate, CA 90280-7402				(213) 861-6324





26.	Current Use Stock Number�and Nomenclature:	9150-00-175-9154, Cutting Fluid


	Used by:  	374 TRANS Machine Shop


	Possible Alternatives:	9150-00-450-6938,  Cutting Fluid 		(HMIS)				Castoleum Corp.					31 Fullerton Avenue, Box 41				Yonkers, NY 10710-0041				(914) 664-5877





27.	Current Use Stock Number�and Nomenclature:	9840-00-F03-1842, Wasp Stopper


	Used by:  	374 CES Entomology


	Possible Alternatives:	6840-00-459-2443, Wasp & Hornet Killer II, 	Part No. 14010 (HMIS) 				CRC Chemicals USA				885 Louis Drive					Warminster, PA 18974			(215) 674-4300												Raid Wasp & Hornet Killer III (HMIS)		Johnson SC & Son, Inc.				1525 Howe Street					Racine, WI 53403-2237				(414) 631-2777





28.	Current Use Stock Number�and Nomenclature:	6840-00-D00-3000, PT 240, Perma-Dust


	Used by:  	374 CES Entomology


	Possible Alternatives:	6840-00-F01-7781, Whitmire PT 170A 	X-Clude (HMIS) 				Whitmire Research Laboratories, Inc.	3568 	Tree Court Ind Boulevard				St. Louis, MO 63122					(314) 225-5371





29.	Current Use Stock Number�and Nomenclature:	6840-01-027-3865, Prentox Carbamate


	Used by:  	374 CES Entomology


	Possible Alternatives:	6840-00-D00-5038, Prentox Vapon (HMIS) 		Prentiss Drug & Chemical Co., Inc.		21 Vernon Street, Box 2000			Floral Park, NY 11001-2714				(516) 326-1919





30.	Current Use Stock Number�and Nomenclature:	2640-00-138-8324, Buffing Solution 


	Used by:  	374 TRANS Minor Maintenance


	Possible Alternatives:	2640-00-138-8324, Buffing Solution (HMIS)		Truflex Rubber Products Co.				1667 N. Main Street (Terminal Annex)		Box 2978					Los Angeles, CA 90051				(213) 224-6300





31.	Current Use Stock Number�and Nomenclature:	2640-00-242-3467, Vulcanizing Fluid 	(Code-21)


	Used by:  	374 TRANS Minor Maintenance


	Possible Alternatives:	2640-00-138-8321 (HMIS)				2640-00-405-0222 (HMIS)			Truflex Rubber Products Co.				1667 N. Main Street (Terminal Annex)		Box 2978					Los Angeles, CA 90051			





32.	Current Use Stock Number�and Nomenclature:	6850-00-984-5853, Cleaning Compound 	


	Used by:  	374 MXS Electro-Environment


	Possible Alternatives:	Brake-Free CLP Aerosol �	Brake Free (a division of San/Bar 		Corporation						1035 S. Linwood Avenue, Box 25020			Santa Ana, CA 92799-5020				Mr. Donald Yodar					(Military Sales and Service)				(714) 953-1900				





33.	Current Use Stock Number�and Nomenclature:	6850-00-F01-7466, Cramolin R-5 Contact 	Preserver


	Used by:  	PACAF Band


	Possible Alternatives:	6850-00-F01-7473, Cramolin Preservative		(HMIS)						Caig Laboratories, Inc.			16744 W. Bernardo Drive				Rancho Bernardo, CA 92127				(619) 451-1799				





34.	Current Use Stock Number�and Nomenclature:	CAEON 27, Cleaning Solvent 	


	Used by:  	PACAF Band


	Possible Alternatives:	6850-00-880-7007, DEOXIT D100L, 	Cleaning & Lubricant Compound (HMIS)		Caig Laboratories, Inc.				1175-0 Industrial Avenue				Escondido, CA 92025					(619) 451-1799											


35.	Current Use Stock Number�and Nomenclature:	6850-01-158-3928, Cleaning Compound 	Solvent


	Used by:  	374 TRANS General Purpose Maintenance


	Possible Alternatives:	Break Free CLP-NC				Brake Free (a division of San/Bar Corp.)	1035 S. Linwood Avenue, Box 25020		Santa Ana, CA 92799-5020    				(714) 953-1900 				


		AOSYN 900						Huls America, Inc.					80 Centennial Avenue, Box 456			Piscataway, NJ 08855-0456				(201) 980-6800





36.	Current Use Stock Number�and Nomenclature:	7510-00-616-9588, Aerosol Cleaning Solvent


	Used by:  	374 CES Office Machine Repair


	Possible Alternatives:	Zero Tri Super Cleaner/Degreaser		LPS CFC-Free Electro Contact Cleaner		Electro 140 Contact Cleaner			LPS No Flash Electro Contact Cleaner		LPS Laboratories, Inc.				4647 Hugh Howell Road				Tucker, GA 30085-5052				(404) 934-7800





37.	Current Use Stock Number�and Nomenclature:	7930-01-179-7236, Falcon Dust Off


	Used by:  	AFOSI Det 621 Technical Services Division


	Possible Alternatives:	6830-01-381-2675, Ultra Jet 2000 Sys Refill 	(ES1020R) (HMIS)				Chemtronics, Inc.					8125 Cobb Center Road			Kennesaw, GA 30144				(800) 645-5244





Non-ODS containing compounds could not be identified for the following compounds:





38.	Current Use Stock Number�and Nomenclature:	6810-00-664-0387, Trichloroethane 	


	Used by:  	374 CS Power Production (Owada)              





	Current Use Stock Number�and Nomenclature:	6810-00-930-6311, Trichloroethane 	


	Used by:  	630 AMSS Enroute Maintenance			36 AS C-130 Aircraft MX


	Current Use Stock Number�and Nomenclature:	6850-00-984-5853, Cleaning Compound 	Solvent


	Used by:  	374 MXS PMEL


�
	Current Use Stock Number�and Nomenclature:	6850-00-033-8851, Cleaning Solvent


	Used by:  	374 CS SATCOM Maintenance


	Comment:  	Substitutes could not be found for these 	NSNs.





6.6	Recommendations for Replacing ODS-Containing Solvents and Miscellaneous Uses at Yokota


Yokota should evaluate the identified alternatives for current uses to determine whether acceptable non-ODS materials can be used.  If an acceptable substitute is found, then a sole source justification should be used to procure those items in preference to ODS-containing materials.  Additionally, the Hazmat Pharmacy should identify those items that the manufacturer or vendor has reformulated to eliminate the ODS content, and where the DLA will continue to supply the previous ODS-containing formulation until shelf stocks of the old formulation are exhausted.  If the length of time until the ODS-containing materials will be replaced appears to be excessive, then the Hazmat Pharmacy should consider replacing those items with non-ODS formulations by using a sole source justification.  For T.O. requirements, Yokota should require requesting shops prepare AFTO Forms 22 to the responsible Item Manager, so that susbstitutes can be identified.  The progress in making these substitutions should be shared with other AF organizations so that the benefits realized can be exploited more fully.





�
� seq \r 7 chapter \h �7.	management summary


7.1	Management Activities


Table 7-1 contains a schedule of current and recommended actions needed for Yokota to manage and improve ODS reductions and management activities.  The table contains an explanation of each action, the office of primary responsibility (OPR) for assuring that each action is accomplished, if necessary an office of collateral responsibility (OCR) assigned to assist the OPR, and the recommended timing.  An additional column is included to record the actual completion date for documentation purposes.  The base Environmental Protection Committee (EPC) serves as the forum for all ODS reduction activities, and summaries of ODS management and reduction activities are reported during EPC meetings on a quarterly basis.


Management actions are delineated by the frequency of recurrence: monthly, quarterly, and annually.  For each action, the initial action needed, as well as the target date to establish the particular program element, is also indicated.


�
Table 7-1:	Class I ODS Management Activities (Monthly)�tc "Table 7-1	Class I ODS Management Activities" \f t�


Action�
OPR/OCR�
Estimated�Completion Date�
Actual�Completion Date�
�
Initial:         Coordinate IEX, 7,8,9,M,R, codes listings definition for ODS Tracking�
Hazmat Pharmacy (OPR); BEE�
June 96�
�
�
Recurring:   Review New products and substitutions�
Hazmat Pharmacy (OPR); BEE�
Monthly�
�
�
Initial:        Review out of pocket purchase capabilities (ie: EMPAC Card etc.), contractors (Taisei etc.) and NAF purchases �
Hazmat Pharmacy (OPR); BEE: Shops�
June 96�
�
�
Recurring:  Flag all unauthorized purchases�
Hazmat Pharmacy (OPR); BEE; Shops�
Monthly�
�
�
Initial:         Complete/coordinate computer tracking systems for ODS tracking (ie: ENTRAC, HMP2, 2761 forms etc.)�
Hazmat Pharmacy (OPR); BEE�
June 96�
�
�
Recurring:   Review systems accuracy and reliability�
Hazmat Pharmacy (OPR); BEE�
Monthly�
�
�
Initial:	Begin routinely reviewing all local purchase logs at Supply Customer Service for possible Class I ODS purchases�
Hazmat Pharmacy (OPR); BEE, Contracting Office (OCRs)�
June 96�
�
�
Recurring:	Review all local purchases for ODSs�
Hazmat Pharmacy (OPR); BEE (OCR)�
Monthly�
�
�
Initial :        Coordinate Base ODS Training Certification Programs�
CE, Hazmat Pharmacy, BEE, AAFES, AGE, Transportation, Shops�
June 96�
�
�
Recurring:   Review personnel list for updates and additional training requirements�
CE, Hazmat Pharmacy, BEE, AAFES, AGE, Transportation, Shops�
Monthly�
�
�
�
Table 7-1:	Class I ODS Management Activities (Quarterly)�tc "Table 7-1	Class I ODS Management Activities" \f t�


Action�
OPR/OCR�
Estimated�Completion Date�
Actual�Completion Date�
�
Initial:	Obtain initial information on ODS use at Yokota, and accomplish necessary reporting requirements�
Environmental Flight (OPR); 


Hazmat Pharmacy�
Completed�
Dec 95�
�
Recurring:	Report progress in reducing the use of ODS and obstacles to the EPC and Higher Headquarters�
Environmental Flight (OPR); 


Hazmat Pharmacy�
Quarterly�
�
�
Initial:	Ensure procedures are in place to review of all construction and renovation projects to Identify and eliminate ODS requirements�
Civil Engineer (OPR); Contracting (OCR)�
Completed�
Jan 95�
�
Recurring:	Report reviews to the EPC�
Civil Engineer�
Quarterly�
�
�
Initial:	Ensure base contract for goods and services conform to FAR requirements�
Contracting Office (OPR); Requesting Agencies (OCRs)�
As needed�
�
�
Recurring:	Report contracting actions that might contain ODSs to the EPC�
Contracting Office�
Quarterly�
�
�
Initial:	Obtain justifications for all ODS procurements to include technical order reference.�
Hazmat Pharmacy�
June 96�
�
�
Recurring:	Review efforts and report to the EPC�
Hazmat Pharmacy�
Quarterly�
�
�
Initial:         All areas do not have shop file in 2761 forms�
Hazmat Pharmacy, BEE, Shops�
June 96�
�
�
Recurring:   Review files for accuracy�
Hazmat Pharmacy, BEE, Shops�
Quarterly�
�
�






�
Table 7-1:	Class I ODS Management Activities (Quarterly)�tc "Table 7-1	Class I ODS Management Activities" \f t�, cont.


Action�
OPR/OCR�
Estimated�Completion Date�
Actual�Completion Date�
�
Initial:	Require AFTO Form 22 submissions for all T.O. Class I ODS use requirements�
Hazmat Pharmacy�
June 96�
�
�
Recurring:	Track and report status to the Yokota AB Environmental Protection Committee (EPC)�
Hazmat Pharmacy�
Quarterly�
�
�
Initial:	Identify and prefentially procure non ODS-containing solvents for non-T.O. required uses�
Shops; Hazmat Pharmacy (OCR)�
June 96�
�
�
Recurring:	Track and report status to the EPC�
Hazmat Pharmacy (OPR); Environmental Flight (OCR)�
Quarterly�
�
�
Initial:	Retain automotive CFC-12 stockpiles at Yokota�
Trans Vehicle Maintenance�
June 96�
�
�
Recurring:	Report levels and activities to the base Refrigerant Manager�
Trans Vehicle Maintenance�
Quarterly�
�
�
Initial:	Recover all CFC-12 from consumer refrigerators, ice machines, water coolers, and other appliances scheduled for turn-in or disposal�
CE Refrigeration ; CE Real Property, CE Family Housing (OCR)�
June 96�
�
�
Recurring:	Report amount recovered to the base Refrigerant Manager�
CE Refrigeration  �
Quarterly�
�
�



�
Table 7-1:	Class I ODS Management Activities (Quarterly)�tc "Table 7-1	Class I ODS Management Activities" \f t�, cont.


Action�
OPR/OCR�
Estimated�Completion Date�
Actual�Completion Date�
�
Initial:	Establish levels of base stockpiles for ODSs by type (e.g. CFC-11)  for base reserves and turn in all ODSs above those levels to the DLA ODS Bank�
Environmental Flight (OPR); base Refrigerant Manager, Fire Department; Hazmat Pharmacy (OCRs)�
June 96�
�
�
Recurring:	Turn in excess stocks and report information to the EPC�
Base Refrigerant Manager, Fire Department; Hazmat Pharmacy (OCRs)�
Quarterly�
�
�
Initial:	Ensure sufficient stocks of critical R-502 are obtained until replacement of R-502 units�
Base Refrigerant Manager, Fire Department; Hazmat Pharmacy (OCRs)�
June 96�
�
�
Recurring:	Turn in excess stocks to DLA and report information to the EPC�
CE Refrigeration  �
Quarterly�
�
�
Initial:	Begin routine leak checking of all stored refrigerants stockpiles�
CE Refrigeration Shop �
June 96�
�
�
Recurring:	Check leakage�
CE Refrigeration Shop �
Quarterly�
�
�
Initial:	Begin external leak checking of all facility mission critical halon systems until replacement�
CE Alarm Shop�
June 96�
�
�
Recurring:	Check leakage�
CE Alarm Shop�
Quarterly�
�
�
Initial:	Begin external leak checking of all stockpiled halon storage containers�
CE Fire Department�
June 96�
�
�
Recurring:	Check leakage�
CE Fire Department�
Quarterly�
�
�



�
Table 7-1:	Class I ODS Management Activities (Quarterly)�tc "Table 7-1	Class I ODS Management Activities" \f t�, cont.


Action�
OPR/OCR�
Estimated�Completion Date�
Actual�Completion Date�
�
Initial:	Begin external leak checking of all portable mission critical halon systems in storage�
CE Fire Department�
June 96�
�
�
Recurring:	Check leakage�
CE Fire Department�
Quarterly�
�
�
Initial:	Initiate actions required in the Refrigerant Management Plan (RMP) for replacing/ retrofitting Class I ODS systems�
CE Refrigerant Manager (OPR); Environmental Flight (OCR)�
June 96�
�
�
Recurring:	Check progress and report to the EPC�
CE Fire Department�
Quarterly�
�
�
Initial:	Initiate actions required in the Halon Management Plan (RMP) for replacing/ retrofitting Class I ODS systems�
CE Fire Department (OPR); Environmental Flight (OCR)�
June 96�
�
�
Recurring:	Report progress to the EPC�
CE Fire Department�
Quarterly�
�
�
Initial:	Evaluate identified solvent and miscellaneous non-ODS replacements�
Hazmat Pharmacy�
June 96�
�
�
Recurring:	Check progress and report to the EPC�
Hazmat Pharmacy�
Quarterly�
�
�
Initial:	Identify funding requirements and justifications to accomplish ODS reductions/eliminations and submit to PACAF�
Civil Engineer (OPR); Environmental  Flight, Fire Department, Refrigerant Manager (OCRs)�
June 97�
�
�
Recurring:	Report progress in reducing the use of ODS and obstacles to the EPC and Higher Headquarters�
Environmental Flight (OPR); 


Hazmat Pharmacy�
Quarterly�
�
�
�
Table 7-1:	Class I ODS Management Activities (Annually)


Action�
OPR/OCR�
Estimated�Completion Date�
Actual�Completion Date�
�
Initial:         Review solid waste contracts for ODS containing equipment�
Contracting, Hazmat Pharmacy�
Mar 96�
�
�
Recurring:   Consider disposition of future ODS containing equipment�
Contracting, Hazmat Pharmacy�
Annually�
�
�
Initial:	Begin routine leak checking of all large refrigeration and air conditioning systems as part of routine inspections�
CE Refrigeration Shop�
June 96�
�
�
Recurring:  Check leakage�
CE Refrigeration Shop�
Annually; Older units more frequently�
�
�
Initial:         Resolve Trim excess reporting stock issues�
Hazmat Pharmacy�
June 96�
�
�
Recurring:   Review override capabilities�
Hazmat Pharmacy�
Annually�
�
�






�
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Appendix A


List of Ozone-Depleting Substances and HVAC/R Equipment List


�tc "Appendix A	List of Ozone-Depleting Substances" \f a�





�
Appendix B


Air Force ODS Guidance


�tc "Appendix B	Air Force ODS Guidance" \f a�





�
Appendix C


U.S. EPA Significant New Alternatives Policy (SNAP) Program Listing


�tc "Appendix C	U.S. EPA Significant New Alternatives Policy (SNAP) Program Listing" \f a�





�
Appendix D


Vendors Information


�tc "Appendix D	Vendors Information" \f a�








1  Various estimates were obtained for the cost estimating factors for installing sprinkler systems in existing buildings; for example the American Sprinkler System Association estimates capital and installation labor costs at approximately $1.00 - $ $2.50 per square foot of protected floor space for installing sprinklers in commercial buildings.
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