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�CHAPTER 3 	

CE SHOP DESCRIPTIONS

�

3.1	INTRODUCTION



This chapter describes typical Civil Engineer shops that may be found on an Air Force installation. Each shop description found in this chapter is a composite derived from information obtained during visits to five installations.  The distribution of CE shops on an installation is illustrated in Figure 3.1-1.  The processes and activities for each composite shop are listed in this section. The process code assigned to each process is shown in parentheses ( ), beside each process name. More detail on the processes can be found in Appendix C. The listings of materials used are also a composite from the shops surveyed.  The lists will occasionally include chemicals for two mutually exclusive processes since both processes are typical activities at Air Force installations.  Similarly, composite waste streams were identified and described based on those found during the site visits, or those representative of the materials typically used in a CE shop.  The summary table of existing waste stream disposal methods is also a composite derived from disposal methods found at Air Force installations.  It does not rank the disposal methods or indicate the preferred method of disposal, but merely reflects the findings from the site visits.  The potential Pollution Prevention Opportunities (PPOs) listed for each shop are further described in Chapter 4.  Also, see the Management Practices (MP), Good Ideas (GI), and P2 Alternatives Not Further Analyzed (NFA), in Chapters 5, 6, and 7, respectively.



The following CEO shops are presented in this chapter.  The Fire Extinguisher Maintenance Shop, the Environmental Management Flight Office, and the Central Accumulation Point (CAP) are also included in this listing. 

�Alarm Shop

Asbestos Management Shop

Carpentry Shop

Central Accumulation Point

Chiller Plant

Contract Management Office

Energy Management and Control System Shop

Environmental Management Flight Office

Entomology Shop

Exterior Electric Shop

Fire Extinguisher Maintenance Shop

Grounds Maintenance Shop

Heat Operations Shop

Hospital Maintenance Shop

Liquid Fuels Maintenance Shop

Lock Shop

Maintenance Engineering Office

Material Acquisition Office

Paint Shop

Pavement and Equipment Shop

Power Production Shop

Refrigeration Shop

Self-Help Store

Sheet Metal Shop

Sign Shop

Water and Waste Shop

Woodmill Shop

Zone Maintenance Shop�
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�3.2	ALARM SHOP



3.2.1	Organization



The Alarm Shop is typically organized under the Infrastructure Shop.



3.2.2	Mission



The Alarm Shop is responsible for installation, maintenance, and repair of fire detection and intrusion detection (security) alarm systems.  Frequently, installation of alarms will be done by a contractor, particularly when part of new construction.



3.2.3	Description of Activities and Processes



The following is a listing of typical processes performed in this shop.

Clean and maintain work area (GEN-M)

Install, maintain and repair alarm systems (ALM-R)

Maintain and repair traffic light equipment (GEN-T)

Maintain service vehicles assigned to shop (VEH-M)



3.2.4	Typical Materials Usage



The following is a representative listing of materials used in the Alarm Shop.

�AFFF fire extinguishing foam

Antifreeze

Batteries, gel cell

Batteries, various

Battery acid

Brake fluid

Contact cleaner 

Flux

Gasoline

Glass cleaner

Housekeeping products

Hydraulic fluid

Oil, lubricating

Paint, various

Parts

Shop rags

Solder

Starting fluid

Sweeping compound

Transmission fluid

Wax, vehicle

Windshield washer fluid�

3.2.5	Typical Waste Streams



The following typical waste streams are generated by the Alarm Shop when engaged in normal activities.  Typical existing methods of waste disposal for each waste stream are shown in Table 3.2-1.

Aerosol cans:  Collected and sent to the Paint Shop or CAP for disposal.

AFFF:  Accidental releases are confined to holding ponds, then released to the sanitary sewer.

Batteries, various:  Non lead-acid batteries sent to CAP or the Defense Reutilization and Marketing Office (DRMO) for disposal.

Battery acid:  Added to batteries - consumed in process 

Contact cleaner:  Consumed in process; some is emitted to the air.

Flux:  Consumed in process.

Metal scrap:  Collected and sent to CAP or DRMO.

Other:  Other materials are consumed in process.

Paint, various:  Consumed in process; volatile portion is emitted to the air.

Shop rags:  Contractor recycled or disposed of as solid waste.

Solder:  Consumed in process.

Sweeping compound:  Disposed of as solid waste



Table 3.2-1.

Summary of Typical Existing Waste Stream Disposition for the Alarm Shop��Waste Stream�Consumed�To

Air�Recycled 

in Shop�Recycled 

on Base�Contractor Disposal�Contractor

Recycle�To 

Water�Solid

Waste�HAZ

WASTE��Aerosol cans����X�X�X��X���AFFF�������X����Batteries, various���X�X�X�X��X���Battery acid�X����������Contact cleaner�X����������Flux�X����������Metal scrap����X��X��X���Other�X����������Paint, various�X�X�X�X�X�X���X��Shop rags����X��X��X���Solder�X����������Sweeping compound��������X���

3.2.6	Potential PPOs Applicable to the Alarm Shop



PPO-01.	Aerosol Can Disposal System: This PPO addresses the management and disposal of full, partially full, or empty aerosol cans turned in for disposal.  Recycling spent aerosol cans is environmentally responsible.  By recycling these containers, costs previously associated with disposal can be drastically reduced.  Valuable landfill space is also conserved through recycling efforts.  See MP-01 on other spray can issues, also.

PPO-04.	Battery Recycling/Reuse:  This PPO describes the recycling of alkaline Ni-Cd and lithium batteries.  Recycling these batteries can significantly reduce disposal costs.

PPO-05.	Battery Recharging:  This PPO involves the use of rechargeable batteries (Ni-Cd and lithium) in place of disposable alkaline batteries.  Battery recycling is covered in PPO-04.  The use of rechargeable batteries will significantly reduce battery purchase costs.

PPO-30.	Remote Monitoring Systems:  This PPO describes the use of a remote monitoring and control system for management of pump stations, chemical feed (such as at a swimming pool), and similar operations at remote locations.

PPO-31.	Shop Rag Management:  This PPO describes three alternatives to the current practice of purchasing rags through the supply system and then disposing of them as a hazardous or non-hazardous waste (as appropriate).  Either using a towel service or disposable wipes will reduce the volume of waste and the overall rag management costs.

�3.2.7	Potential Management Practices Applicable to the Alarm Shop



MP-01.	Aerosol Can Substitution:  Refillable compressed air-powered spray containers can replace the purchase of materials in aerosol containers.  Containers come in a variety of sizes from several ounces to a pint or more.  Paint is added to the containers just prior to use and the container is pressurized with compressed air.  Unused paint can be returned to the original container. Refillable air-powered spray containers must be cleaned immediately after use.

MP-04.	Construction Landfill on Installation:  A small landfill, accepting construction and demolition wastes only, is operated on-base to reduce disposal costs.

MP-06.	Container Disposal:  Ensuring containers are empty of hazardous materials quantities regulatory compliance and prevents fines.  See MP-07 and MP-08, also.

MP-07.	Container Management Program:  A consistent management policy regarding management of empty containers simplifies compliance and waste management.  See MP-06 and MP-08, also.

MP-08.	Container Washing Prior to Recycling:  Management must ensure that cleaning of empty hazardous materials containers meets RCRA requirements.  See MP-06 and MP-07, also.

MP-09.	Contract Specification for Use of Non-Hazardous Materials:  All local purchase requests should be reviewed to ensure that the material purchased is the least hazardous options which will still meet the customers needs.

MP-14.	HAZCOM Materials Standardization Among Shops:  Standardization of hazardous materials simplifies compliance with HAZCOM requirements, as well as hazardous materials management.

MP-17.	Life-Cycle Costing:  Examining life cycle costs of equipment and hazardous material purchases will save money in the long term.

MP-19.	Material Management Discussion Sessions to Consider Substitutions:  Set up meetings among craftsmen and materials acquisition staff to discuss new materials and substitution test programs. Include discussions focused on the standardization of materials among similar shops.

MP-27.	Water Conservation:  A Water Conservation Program including design requirements for new construction and facility renovation can save money and reduce water consumption.

MP-28.	Worker Input to PPO Implementation:  Shop personnel are an important and often overlooked resource in the identification and implementation of PPOs.



3.2.8	Potential Good Ideas Applicable to the Alarm Shop



GI-08.	Equipment Identification - Bar Code System/Punch Plate System:  Alternative equipment identification methods can reduce or eliminate the practice of using stencils and spray paints to label equipment.  This reduces hazardous materials usage and hazardous waste generation.

GI-23.	Rechargeable Flashlights:  Use rechargeable flashlights when possible.  Many models are available that plug in for recharging.

GI-34.	Smoke Detectors:  Use photoelectric smoke detectors instead of ionization smoke detectors. Ionization smoke detectors contain a small amount of radioactive material that must be returned to the manufacturer or disposed of as hazardous/radioactive waste.

�3.2.9	Potential NFAs Applicable to the Alarm Shop



NFA-02.	Electrical Contact Cleaning - Alternate Work Practices:  Typically, rosin fluxes and resulting residues must be cleaned with chlorinated solvents, thus causing a potential ODS release.  Use of new low-residue or no-clean fluxes can reduce the need to clean with ODS containing solvents.

NFA-03.	Electrical Contact Cleaning - Product Substitution:  Substitute ODC/ODS containing electrical cleaners with aqueous cleaners.  Use of water soluble fluxes may eliminate the need for using ODS/ODC containing cleaners.

NFA-09.	Vehicle Fuel Substitute:  There are many alternatives to gasoline and diesel powered vehicles used by CEO Shops.  Use of alternatively fueled vehicles is mandated by Federal Law and can reduce costs as well as pollution.



3.3	ASBESTOS MANAGEMENT SHOP



3.3.1	Organization



The Asbestos Management Shop is typically attached to another shop, such as one of the Zones or Vertical Repair.  Frequently the Asbestos Shop is a one-person operation.  The level of activity varies from identification only with contract removal to a complete identification and removal team.



3.3.2	Mission



The Asbestos Shop is responsible for confirming suspected asbestos containing building materials and for removing small areas of asbestos containing building materials.  Generally, large asbestos removal projects are contracted out, either separately or as part of a construction or remodeling project.  Additionally, shop personnel may also work with lead-based paint (LBP) identification and removal.



3.3.3	Description of Activities and Processes



The following is a listing of typical processes performed in this shop.

Clean and maintain work area (GEN-M)

Identify and/or remove asbestos containing materials (ACM) (ASB-V)

Inspect and remove lead-based paint (LBP-V)

Maintain service vehicles assigned to shop (VEH-M)



3.3.4	Typical Materials Usage



The following is a representative listing of materials used in the Asbestos Management Shop.

�Adhesive remover

Antifreeze

Brake fluid

Disposal bags

Drum liners

Gasoline

Glass cleaner

Housekeeping products

Hydraulic fluid

Mastic remover

Oil, lubricating

Plastic sheeting

Shop rags

Starting fluid

Sweeping compound

Transmission fluid

Wax, vehicle

Wetting agent

Windshield washer fluid

�

3.3.5	Typical Waste Streams



The following waste stream are typically generated by the Asbestos Management Shop when engaged in normal activities.  Typical existing methods of waste disposal for the waste streams are shown in Table 3.3-1.

Bagged ACM:  Disposed of in approved landfill.

Bagged lead-based paint materials:  Disposed of in approved landfill.

Bagged sheeting from asbestos removal:  Disposed of in approved landfill. 

Metal scrap:  Collected and sent to CAP or DRMO.

Other:  Other materials are consumed in process.

Shop rags:  Contractor recycled or disposed of as solid waste.

Sweeping compound:  Disposed of as solid waste.



Table 3.3-1.�Summary of Typical Existing Waste Stream Disposition for the Asbestos Management Shop��Waste Stream�Consumed�To

Air�Recycled 

in Shop�Recycled 

on Base�Contractor Disposal�Contractor

Recycle�To 

Water�Solid

Waste�HAZ

WASTE��Bagged ACM��������X���Bagged LBP materials��������X�X��Bagged sheeting��������X���Metal scrap����X��X��X���Other�X����������Shop rags����X��X��X���Sweeping compound��������X���

3.3.6	Potential PPOs Applicable to the Asbestos Management Shop



PPO-31.	Shop Rag Management:  This PPO describes three alternatives to the current practice of purchasing rags through the supply system and then disposing of them as a hazardous or non-hazardous waste (as appropriate).  Either using a towel service or disposable wipes will reduce the volume of waste and the overall rag management costs.



3.3.7	Potential Management Practices Applicable to the Asbestos Management Shop



MP-14.	HAZCOM Materials Standardization Among Shops:  Standardization of hazardous materials simplifies compliance with HAZCOM requirements, as well as hazardous materials management.

MP-17.	Life-Cycle Costing:  Examining life cycle costs of equipment and hazardous material purchases will save money in the long term.

MP-26.	Waste Disposal Instruction Sheets:  Quick reference sheets summarizing hazardous waste disposal methods would enable shop personnel to have swift and accurate reference to proper hazardous waste disposal procedures.  See MP-14, also.

�3.3.8	Potential Good Ideas Applicable to the Asbestos Management Shop



GI-08.	Equipment Identification - Bar Code System/Punch Plate System:  Alternative equipment identification methods can reduce or eliminate the practice of using stencils and spray paints to label equipment.  This reduces hazardous materials usage and hazardous waste generation.



3.3.9	Potential NFAs Applicable to the Asbestos Management Shop



None identified.



3.4	CARPENTRY SHOP



3.4.1	Organization



The Carpentry Shop is one of the craft shops in the Vertical Repair organization.  This shop may also be known as the Structural Shop or Structural Repair Shop.



3.4.2	Mission



The Carpentry Shop is responsible for minor construction work orders, generally consisting of interior remodeling, which are too extensive to be handled by carpenters assigned to the maintenance zones, but not large enough to be contracted out. Work orders between $5,000 and $25,000 are handled by the Carpentry Shop.  Work orders exceeding $25,000 are completed by contractor.



3.4.3	Description of Activities and Processes



The following is a listing of typical processes performed in this shop.

Clean and maintain work area (GEN-M)

Maintain and repair facilities (ZON-M)

Maintain and repair shop equipment (GEN-R)

Maintain service vehicles assigned to shop (VEH-M)

Paint interior surfaces (PNT-I)

Perform preventive maintenance (GEN-P)



3.4.4	Typical Materials Usage



The following is a representative listing of materials used in the Carpentry Shop.

�Adhesives, various

Antifreeze

Brake fluid

Caulk, various

Chalk, marking, various

Drywall

Gasoline

Glass cleaner

Glues

Housekeeping products

Hydraulic fluid

Masonry supplies

Metal studs

Mortar mix

Oil, cutting

Oil, lubricating

Paint brushes/rollers

Paint thinner

Paint, various

Parts

Primer, latex, various

Sandpaper

Shop rags

Stains, various

Starting fluid

Sweeping compound

Transmission fluid

Wallcover undercoat

Wallcovering, various

Wallpaper adhesive

Wallpaper primer

Wax, vehicle

WD-40(

Windshield washer fluid

Wood

Wood filler, various

Wood studs�

3.4.5	Typical Waste Streams



The following typical waste streams are generated by the Carpentry Shop when engaged in normal activities.  Current existing methods of waste disposal for each waste stream are shown in Table 3.4-1.

Adhesive, glue, and caulking containers:  Generally are disposed of as solid waste.

Aerosol cans:  Collected and sent to the Paint shop or CAP for disposal.

Drywall scrap:  Drywall/gypsum scrap is disposed of in a construction landfill.

Metal scrap:  Collected and sent to CAP or DRMO.

Other:  Other materials are consumed in the process.

Paint brushes/rollers:  Reused after cleaning if possible; dried and disposed of as solid waste.

Paint containers, metal:  Dried and disposed of as solid waste or sent to CAP or DRMO for crushing and recycling.

Paint containers, plastic:  Dried and disposed of as solid waste or sent to CAP or DRMO for recycling.

Paint, various:  Consumed in process; some is emitted to the air.

Paint/lacquer thinner:  Recycled by distilling or decanting or sent to CAP or DRMO for disposal.

Sandpaper:  Disposed of as solid waste.

Sawdust:  Disposed of as solid waste; used for composting or for animal litter.

Shop rags:  Contractor recycled or disposed of as solid waste.

Sweeping compound:  Disposed of as solid waste.

Wallcovering scrap:  Disposed of as solid waste.

Wood scrap:  Sent to construction dumpster; disposed of as solid waste or sent to chipper.



3.4.6	Potential PPOs Applicable to the Carpentry Shop



PPO-01.	Aerosol Can Disposal System: This PPO addresses the management and disposal of full, partially full, or empty aerosol cans turned in for disposal.  Recycling spent aerosol cans is environmentally responsible.  By recycling these containers, costs previously associated with disposal can be drastically reduced.  Valuable landfill space is also conserved through recycling efforts.  See MP-01 on other spray can issues, also. 

PPO-21.	Paint Equipment Cleaning Alternatives:  This PPO addresses alternatives to current practices of hand cleaning painting equipment using solvents.  The use of gun washers, either with or without recycling of the solvent, will significantly reduce the quantity of waste generated.

PPO-25.	Paint Removal Options:  This PPO addresses the use of a water jet system as an alternative to using abrasive media for removing paint.  Significant reductions in waste volume can be achieved by water jet systems.

PPO-27.	Paint Thinner Recovery Options:  Paint thinners are used in significant quantities in the Paint Shop and other CE activities.  The thinner, after it becomes contaminated from use in cleaning, must be treated as a hazardous waste.  However, these paint thinners may be recycled, thereby reducing waste volumes.  This PPO addresses two options, distilling or decanting, by which the thinners may be recycled.

PPO-31.	Shop Rag Management:  This PPO describes three alternatives to the current practice of purchasing rags through the supply system and then disposing of them as a hazardous or non-hazardous waste (as appropriate).  Either using a towel service or disposable wipes will reduce the volume of waste and the overall rag management costs



Table 3.4-� SEQ Table \* ARABIC \r 1 �1�.

Summary of Typical Existing Waste Stream Disposition for the Carpentry Shop��Waste Stream�Consumed�To

Air�Recycled 

in Shop�Recycled 

on Base�Contractor Disposal�Contractor

Recycle�To 

Water�Solid

Waste�HAZ

WASTE��Adhesive�X�������X���Aerosol cans����X�X�X��X���Drywall scrap��������X���Metal scrap����X��X��X���Other�X����������Paint brushes/rollers���X�����X���Paint containers, metal����X�X�X��X���Paint containers, plastic����X�X�X��X���Paint, various�X�X�X�X�X�X���X��Paint/lacquer thinner����X��X���X��Sandpaper��������X���Sawdust����X��X��X���Shop rags����X��X��X���Sweeping compound��������X���Wallcovering scrap��������X���Wood scrap����X��X��X���

3.4.7	Potential Management Practices Applicable to the Carpentry Shop



MP-01.	Aerosol Can Substitution:  Refillable compressed air-powered spray containers can replace the purchase of materials in aerosol containers.  Containers come in a variety of sizes from several ounces to a pint or more.  Paint is added to the containers just prior to use and the container is pressurized with compressed air.  Unused paint can be returned to the original container. Refillable air-powered spray containers must be cleaned immediately after use.

MP-04.	Construction Landfill on Installation:  A small landfill, accepting construction and demolition wastes only, is operated on-base to reduce disposal costs.

MP-05.	Construction Material - Recycle:  Recycling construction wastes such as wood scraps, sawdust, concrete rubble, etc. can save disposal fees.

MP-09.	Contract Specification for Use of Non-Hazardous Materials:  All local purchase requests should be reviewed to ensure that the material purchased is the least hazardous options which will still meet the customers needs.

MP-11.	Energy Management and Conservation:  Establishing a Comprehensive Energy Management and Conservation Program aimed at new construction and facility renovation, will ensure compliance with Federal Law and save money.

MP-14.	HAZCOM Materials Standardization Among Shops:  Standardization of hazardous materials simplifies compliance with HAZCOM requirements, as well as hazardous materials management.

MP-17.	Life-Cycle Costing:  Examining life cycle costs of equipment and hazardous material purchases will save money in the long term.

MP-18.	Manifesting at Shop:  Using internal hazardous waste manifests will simplify hazardous waste tracking, and aid in the documentation of hazardous waste reporting.

MP-19.	Material Management Discussion Sessions to Consider Substitutions:  Set up meetings among craftsmen and materials acquisition staff to discuss new materials and substitution test programs. Include discussions focused on the standardization of materials among similar shops.

MP-22.	Paint Solvent Management:  Implementation of an aggregate paint solvent recycling program for the paint shop and other CE shops will result in a significant reduction in solvent purchased and waste solvent generated.  See PPO-29, also.

MP-23.	Paint Substitution:  Substituting solvent and oil-based paints with water-based coatings for facility and equipment painting will significantly reduce the volume of spent solvents generated as a result of equipment cleanup.  Quality water-based paints are available that meet durability and aesthetic requirements for equipment and facility applications.  See PPO-07, also.

MP-26.	Waste Disposal Instruction Sheets:  Quick reference sheets summarizing hazardous waste disposal methods would enable shop personnel to have swift and accurate reference to proper hazardous waste disposal procedures.  See MP-14, also.



3.4.8	Potential Good Ideas Applicable to the Carpentry Shop



GI-08.	Equipment Identification - Bar Code System/Punch Plate System:  Alternative equipment identification methods can reduce or eliminate the practice of using stencils and spray paints to label equipment.  This reduces hazardous materials usage and hazardous waste generation.

GI-20.	Paint - Reduce Floor Painting:  Reduce the frequency of floor painting, especially in hangers, when done primarily for cosmetic purposes.  This would reduce emission of VOCs into the air, provide a safer walking surface, and reduce wastes.

GI-26.	Sawdust - Packing Material or Animal Litter:  Use waste sawdust as a packaging material or for animal litter at kennels or stables.  Sawdust can also be added to compost piles.

GI-33.	Wood Recycling:  Deliver wood pieces too small for construction reuse to DRMO for recycling.  Chipping the wood for mulch or compost is also acceptable.  This reduces solid waste going to a landfill.



3.4.9	Potential NFAs Applicable to the Carpentry Shop



NFA-07.	Paint Roller - Substitute for Paint Sprayer:  Rollers produce a better paint-to-surface adherence ratio, thus resulting in less paint lost to the atmosphere, a reduction of air pollutants, and less paint waste.  A drawback is an increase in application time for roller use, especially on large jobs.



�3.5	CENTRAL ACCUMULATION POINT



3.5.1	Organization



The Central Accumulation Point (CAP) is generally organized under the Environmental Flight.  The CAP is typically staffed with personnel from organizations other than CE, e.g., Supply.  Generally, manpower positions are not authorized for this function.  This shop may also be known as the Accumulation Point, or the Treatment, Storage, and Disposal Facility (TSDF).



3.5.2	Mission



The CAP receives and processes waste accumulated by installation organizations.  CAP personnel sort, classify, package, manifest, and dispose of various waste streams.



3.5.3	Description of Activities and Processes



The following is a listing of typical processes performed in this shop.

Clean and maintain work area (GEN-M)

Maintain and repair shop equipment (GEN-R)

Maintain service vehicles assigned to shop (VEH-M)

Manifest and/or track waste streams (CAP-F)

Perform preventive maintenance (GEN-P)

Sort and classify waste (CAP-C)



3.5.4	Typical Materials Usage



The following is a representative listing of materials used in the Central Accumulation Point.

�55-gal drums

Absorbent booms

Absorbent compound

Absorbent pads

Antifreeze

Brake fluid

Gasoline

Glass cleaner

Housekeeping products

Hydraulic fluid

Oil, lubricating

Plastic overpack drums

Shop rags

Starting fluid

Sweeping compound

Transmission fluid

Wax, vehicle

WD-40™

Windshield washer fluid

�

3.5.5	Typical Waste Streams



The following typical waste streams are generated by the CAP when engaged in normal activities.  Existing methods of waste disposal for each waste stream are shown in Table 3.5-1.

55-gal drums of various materials:  Sent to DRMO for disposal.

Plastic overpack drums:  Reused, or sent to DRMO for disposal.

Sweeping compound:  Disposed of as solid waste.



Table 3.5-1.�Summary of Typical Existing Waste Stream Disposition for the Central Accumulation Point��Waste Stream�Consumed�To

Air�Recycled 

in Shop�Recycled 

on Base�Contractor Disposal�Contractor

Recycle�To 

Water�Solid

Waste�HAZ

WASTE��55-gal drums�����X����X��Plastic overpack drums�����X����X��Sweeping compound��������X���

3.5.6	Potential PPOs Applicable to the Central Accumulation Point



PPO-01.	Aerosol Can Disposal System: This PPO addresses the management and disposal of full, partially full, or empty aerosol cans turned in for disposal.  Recycling spent aerosol cans is environmentally responsible.  By recycling these containers, costs previously associated with disposal can be drastically reduced.  Valuable landfill space is also conserved through recycling efforts.  See MP-01 on other spray can issues, also. 

PPO-04.	Battery Recycling/Reuse:  This PPO describes the recycling of alkaline Ni-Cd and lithium batteries.  Recycling these batteries can significantly reduce disposal costs.

PPO-05.	Battery Recharging:  This PPO involves the use of rechargeable batteries (Ni-Cd and lithium) in place of disposable alkaline batteries.  Battery recycling or disposal is covered in PPO-04.  The use of rechargeable batteries will significantly reduce battery purchase costs.

PPO-08.	Compactors:  Compactors and crushers reduce solid waste volume and have an immediate application in shops with large volumes of pads, cans, etc.  In general, the volume of waste can be reduced to one-third of its original volume.  Volume reductions directly translate into reductions in solid waste disposal costs and will help the installation meet its solid waste reduction goals.

PPO-10.	Decal and Vinyl Alternatives to Paint:  This PPO investigates the replacement of paints with either decal or vinyl alternatives.  Decal machines allow preparation of signs and displays without use of paints, lacquers, or enamels thereby reducing pollution levels emitted from this process.  The decal material is sturdy enough to withstand a wide range of weather, yet can be removed with relative ease.  In addition to decal alternatives, vinyl lettering and symbols provide a viable alternative.

PPO-13.	Fluorescent Bulb Disposal:  This PPO discusses fluorescent light bulb recycling/disposal issues.

PPO-31.	Shop Rag Management:  This PPO describes three alternatives to the current practice of purchasing rags through the supply system and then disposing of them as a hazardous or non-hazardous waste (as appropriate).  Either using a towel service or disposable wipes will reduce the volume of waste and the overall rag management costs.



3.5.7	Potential Management Practices Applicable to the Central Accumulation Point



MP-01.	Aerosol Can Substitution:  Refillable compressed air-powered spray containers can replace the purchase of materials in aerosol containers.  Containers come in a variety of sizes from several ounces to a pint or more.  Paint is added to the containers just prior to use and the container is pressurized with compressed air.  Unused paint can be returned to the original container. Refillable air-powered spray containers must be cleaned immediately after use.

MP-02.	Battery Maintenance:  Preventive maintenance of batteries, including fluid level inspection, and regular cleaning can substantially reduce premature battery failure.  See PPO-04 and PPO-06, also.

MP-03.	Chemical Takeback Program:  Chemicals which are returned after a project’s completion must be in full, unopened containers.  Also, supply contracts can be written requiring contractors to take back excess material.

MP-04.	Construction Landfill on Installation:  A small landfill, accepting construction and demolition wastes only, is operated on-base to reduce disposal costs.

MP-05.	Construction Material - Recycle:  Recycling construction wastes such as wood scraps, sawdust, concrete rubble, etc. can save disposal fees.

MP-06.	Container Disposal:  Ensuring containers are empty of hazardous materials quantities regulatory compliance and prevents fines.  See MP-07 and MP-08, also.

MP-07.	Container Management Program:  A consistent management policy regarding management of empty containers simplifies compliance and waste management.  See MP-06 and MP-08, also.

MP-08.	Container Washing Prior to Recycling:  Management must ensure that cleaning of empty hazardous materials containers meets RCRA requirements.  See MP-06 and MP-07, also.

MP-09.	Contract Specification for Use of Non-Hazardous Materials:  All local purchase requests should be reviewed to ensure that the material purchased is the least hazardous options which will still meet the customers needs.

MP-12.	Hazardous Material Tracking System (Disposal):  The Central Accumulation Point uses a hazard tracking system that allows tracking of contents of all waste containers leaving the CAP.  This allows more positive control over waste disposition.

MP-14.	HAZCOM Materials Standardization Among Shops:  Standardization of hazardous materials simplifies compliance with HAZCOM requirements, as well as hazardous materials management.

MP-17.	Life-Cycle Costing:  Examining life cycle costs of equipment and hazardous material purchases will save money in the long term.

MP-18.	Manifesting at Shop:  Using internal hazardous waste manifests will simplify hazardous waste tracking, and aid in the documentation of hazardous waste reporting.

MP-19.	Material Management Discussion Sessions to Consider Substitutions:  Set up meetings among craftsmen and materials acquisition staff to discuss new materials and substitution test programs. Include discussions focused on the standardization of materials among similar shops.

MP-20.	Metal Scrap Segregated and Collected for Sale:  A program devised for the reuse of scrap and sheet metal would reduce disposal and purchasing costs by providing an avenue for obtaining materials for secondary use or partial jobs when full orders are not needed.

MP-22.	Paint Solvent Management:  Implementation of an aggregate paint solvent recycling program for the paint shop and other CE shops will result in a significant reduction in solvent purchased and waste solvent generated.  See PPO-29, also.

MP-23.	Paint Substitution:  Substituting solvent and oil-based paints with water-based coatings for facility and equipment painting will significantly reduce the volume of spent solvents generated as a result of equipment cleanup.  Quality water-based paints are available that meet durability and aesthetic requirements for equipment and facility applications.  See PPO-07, also.

MP-26.	Waste Disposal Instruction Sheets:  Quick reference sheets summarizing hazardous waste disposal methods would enable shop personnel to have swift and accurate reference to proper hazardous waste disposal procedures.  See MP-14, also.

MP-28.	Worker Input to PPO Implementation:  Shop personnel are an important and often overlooked resource in the identification and implementation of PPOs.



3.5.8	Potential Good Ideas Applicable to the Central Accumulation Point



GI-01.	Absorbent Materials - Cleanup:  Use of new spill cleanup materials and innovative management of used cleanup materials can reduce the amount of waste requiring disposal.

GI-03.	Compressors - Oil-less as Substitute:  Replace compressors with oil-less compressors when possible.  This eliminates the need to replace and dispose of compressor oil, saving both manpower and disposal costs.

GI-06.	Contractor Follow-Up - Management of Hazardous Waste: Rigorous post-construction contract inspections ensure that no hazardous materials or hazardous wastes are left on site.

GI-08.	Equipment Identification - Bar Code System/Punch Plate System:  Alternative equipment identification methods can reduce or eliminate the practice of using stencils and spray paints to label equipment.  This reduces hazardous materials usage and hazardous waste generation.

GI-09.	Fuel Vacuums:  Spills of liquid can be vacuumed using an explosion-proof vacuum.  Vacuums mounted on 55-gallon drums or attached to smaller receptacles are available.  Vacuums are portable and can be easily moved to the spill site.

GI-10.	Ink Brush:  Substitute an ink brush for spray paint when marking drums.

GI-16.	Paint Markers - Non-aerosol:  Markers similar to Magic MarkersTM are available for marking barrels, equipment, etc., instead of using spray paint.  This use would eliminate VOC emissions from the paint and reduce the number of aerosol cans in the waste stream.  These markers are available virtually everywhere.

GI-20.	Paint - Reduce Floor Painting:  Reduce the frequency of floor painting, especially in hangers, when done primarily for cosmetic purposes.  This would reduce emission of VOCs into the air, provide a safer walking surface, and reduce wastes.

GI-21.	Preprinted Drum Labels:  Use prepared decals, stencils, or preprinted drum labels as an alternative to spray painting.  This procedure eliminates VOC emissions from the paint and reduces the number of aerosol cans in the waste stream.

GI-22.	Rag Washwater Treatment:  If rags that may be contaminated by hazardous materials  are washed prior to recycling or disposal as solid waste, the washwater may need to be tested prior to discharge.

GI-26.	Sawdust - Packing Material or Animal Litter:  Use waste sawdust as a packaging material or for animal litter at kennels or stables.  Sawdust can also be added to compost piles.



3.5.9	Potential NFAs Applicable to the Central Accumulation Point



None identified.



3.6	CHILLER PLANT



3.6.1	Organization



The Chiller Plant is typically organized under the Infrastructure Shops.  The organizational placement may vary among installations depending on the amount of centralization or regionalization of chiller plant locations.



3.6.2	Mission



The Chiller Plant personnel typically operate and maintain the chiller units.  Chiller Plant personnel may also maintain the distribution system for chilled water.  On some installations, the distribution system is maintained by zone maintenance personnel.



3.6.3	Description of Activities and Processes



The following is a listing of typical processes performed in this shop.

Clean and maintain work area (GEN-M)

Maintain and change chemicals in equipment  (GEN-C)

Maintain and change fluid levels in equipment (GEN-F)

Maintain and repair refrigeration units (REF-R)

Maintain service vehicles assigned to shop (VEH-M)

Perform preventive maintenance (GEN-P)

Test water quality and chemical content (WAT-T)



3.6.4	Typical Materials Usage



The following is a representative listing of materials used in the Chiller Plant.



�Absorbent compound

Algaecide pellets

Antifreeze

Biocide

Brake fluid

Flux

Gasoline

Glass cleaner

Grease, lubricating

Housekeeping products

Hydraulic fluid

Limeaway™

Oil, lubricating

Oil, refrigerant

Oil, vacuum pump

Paint brushes/rollers

Paint thinner

Paint, floor

Paint, various

Parts

Propane

PVC cement

PVC cleaning compound

PVC pipe

Refrigerants, various

Shop rags

Sodium pellets

Solder

Starting fluid

Sweeping compound

Test chemicals

Transmission fluid

Wax, vehicle

WD-40™

Windshield washer fluid

�

3.6.5	Typical Waste Streams



The following typical waste streams are generated by the Chiller Plant when engaged in normal activities.  Typical existing methods of waste disposal for each waste stream are shown in Table 3.6-1.

Aerosol cans:  Collected and sent to the Paint Shop or CAP for and disposal.

Antifreeze:  Recycled in or out of equipment or sent to CAP or DRMO for disposal by a contractor.

Other:  Other materials are consumed in process.

Packaging material:  Cardboard and wood are recycled or disposed of as solid waste.

Paint brushes/rollers:  Reused after cleaning if possible; dried and disposed of as solid waste.

Paint containers, metal:  Dried and disposed of as solid waste or sent to CAP or DRMO for crushing and recycling.

Paint, various:  Consumed in process; some is emitted to the air.

Paint/lacquer thinner:  Recycled by distilling or decanting or sent to CAP or DRMO for disposal.

Refrigerant:  Collected, stored on installation, sent to CAP or DRMO, or sent to DLA.

Shop rags:  Contractor recycled or disposed of as solid waste.

Sweeping compound:  Disposed of as solid waste.

Test samples:  Diluted and disposed of in sanitary sewer.



Table 3.6-1.�Summary of Typical Existing Waste Stream Disposition for the Chiller Plant��Waste Stream�Consumed�To �Air�Recycled in Shop�Recycled on Base�Contractor Disposal�Contractor Recycle�To Water�Solid Waste�HAZ

WASTE��Aerosol cans����X�X�X��X���Antifreeze�X��X�X��X�����Other �X����������Packaging materials����X�X�X��X���Paint brushes/rollers���X�����X���Paint containers,

metal����X�X�X��X���Paint, various�X�X�X�X�X�X���X��Paint/lacquer thinner����X��X�����Refrigerant��X��X�X�X�����Shop rags����X��X��X���Sweeping compound��������X���Test samples�������X����

3.6.6	Potential PPOs Applicable to the Chiller Plant



PPO-01.	Aerosol Can Disposal System: This PPO addresses the management and disposal of full, partially full, or empty aerosol cans turned in for disposal.  Recycling spent aerosol cans is environmentally responsible.  By recycling these containers, costs previously associated with disposal can be drastically reduced.  Valuable landfill space is also conserved through recycling efforts.  See MP-01 on other spray can issues, also.

PPO-02.	Antifreeze - Recycle: This PPO compares the alternatives of recycling, by distillation or filtration, used antifreeze with the common practice of contract disposal.  The alternative of substituting propylene glycol for ethylene glycol was not considered.  

PPO-07.	Chiller Purge Units - Replace with Automated Purge Systems  This PPO addresses the replacement of chiller purge valves with systems that control releases of ozone depleting substances (ODS) into the air.  Implementation of this PPO will reduce the costs for replacement refrigerant as well as help the installation meet its ODS reduction goals.

PPO-11.	Filters, HVAC:  This PPO describes the use of a variety of HVAC filters to condition indoor air.  Newer filters with impregnated chemicals and granular activated carbon (GAC) can last many times longer than conventional filters and provide substantially better indoor air quality (IAQ).  Use of the alternative filters will reduce the need to frequently change and dispose of filters.

PPO-30.	Remote Monitoring Systems:  This PPO describes the use of a remote monitoring and control system for management of pump stations, chemical feed (such as at a swimming pool), and similar operations at remote locations.

PPO-31.	Shop Rag Management:  This PPO describes three alternatives to the current practice of purchasing rags through the supply system and then disposing of them as a hazardous or non-hazardous waste (as appropriate).  Either using a towel service or disposable wipes will reduce the volume of waste and the overall rag management costs.



3.6.7	Potential Management Practices Applicable to the Chiller Plant



MP-01.	Aerosol Can Substitution:  Refillable compressed air-powered spray containers can replace the purchase of materials in aerosol containers.  Containers come in a variety of sizes from several ounces to a pint or more.  Paint is added to the containers just prior to use and the container is pressurized with compressed air.  Unused paint can be returned to the original container. Refillable air-powered spray containers must be cleaned immediately after use.

MP-03.	Chemical Takeback Program:  Chemicals which are returned after a project’s completion must be in full, unopened containers.  Also, supply contracts can be written requiring contractors to take back excess material.

MP-06.	Container Disposal:  Ensuring containers are empty of hazardous materials quantities regulatory compliance and prevents fines.  See MP-07 and MP-08, also.

MP-07.	Container Management Program:  A consistent management policy regarding management of empty containers simplifies compliance and waste management.  See MP-06 and MP-08, also.

MP-08.	Container Washing Prior to Recycling:  Management must ensure that cleaning of empty hazardous materials containers meets RCRA requirements.  See MP-06 and MP-07, also.

MP-09.	Contract Specification for Use of Non-Hazardous Materials:  All local purchase requests should be reviewed to ensure that the material purchased is the least hazardous options which will still meet the customers needs.

MP-10.	Review Recurring Work Program (RWP):  The RWP can save manpower, reduce costs, and minimize pollution.

MP-11.  Energy Management and Conservation:  Establishing a Comprehensive Energy Management and Conservation Program aimed at new construction and facility renovation, will ensure compliance with Federal Law and save money.

MP-12.	Hazardous Material Tracking System (Disposal):  The Central Accumulation Point uses a hazard tracking system that allows tracking of contents of all waste containers leaving the CAP.  This allows more positive control over waste disposition.

MP-13.	Hazardous Materials Control and Oversight by Pharmacy - CE Considerations:  Consolidating shop inventories of hazardous materials will improve inventory control and simplify hazardous materials management.

MP-14.	HAZCOM Materials Standardization Among Shops:  Standardization of hazardous materials simplifies compliance with HAZCOM requirements, as well as hazardous materials management.

MP-15.	HVAC Maintenance Master Plan:  Heating, ventilation, and air conditioning maintenance is an extensive responsibility.  An effective preventive maintenance plan is essential in order to keep tabs on equipment and ensure good working order is maintained at all times.

MP-16.	Leak Detector for Refrigerant:  A Microns® Vacuum Gauge is an excellent  tester for refrigerant leakage as is an automatic halogen leak detector (tif®).  Together these may be doubly effective for quick leak detection and repair.

MP-17.	Life-Cycle Costing:  Examining life cycle costs of equipment and hazardous material purchases will save money in the long term.

MP-18.	Manifesting at Shop:  Using internal hazardous waste manifests will simplify hazardous waste tracking, and aid in the documentation of hazardous waste reporting.

MP-19.	Material Management Discussion Sessions to Consider Substitutions:  Set up meetings among craftsmen and materials acquisition staff to discuss new materials and substitution test programs. Include discussions focused on the standardization of materials among similar shops.

MP-22.	Paint Solvent Management:  Implementation of an aggregate paint solvent recycling program for the paint shop and other CE shops will result in a significant reduction in solvent purchased and waste solvent generated.  See PPO-29, also.

MP-23.	Paint Substitution:  Substituting solvent and oil-based paints with water-based coatings for facility and equipment painting will significantly reduce the volume of spent solvents generated as a result of equipment cleanup.  Quality water-based paints are available that meet durability and aesthetic requirements for equipment and facility applications.  See PPO-07, also.

MP-25.	Preventive Maintenance Tracking Software:  Preventive maintenance tracking software allows accurate descriptions to be kept on an office computer for immediate equipment status updates. Information such as name, equipment check-out/check-in dates by zone, equipment ID number, and supplied training can be listed in the database.

MP-26.	Waste Disposal Instruction Sheets:  Quick reference sheets summarizing hazardous waste disposal methods would enable shop personnel to have swift and accurate reference to proper hazardous waste disposal procedures.  See MP-14, also.

MP-27.	Water Conservation:  A Water Conservation Program including design requirements for new construction and facility renovation can save money and reduce water consumption.

MP-28.	Worker Input to PPO Implementation:  Shop personnel are an important and often overlooked resource in the identification and implementation of PPOs.



3.6.8	Potential Good Ideas Applicable to the Chiller Plant



GI-01.	Absorbent Materials - Cleanup:  Use of new spill cleanup materials and innovative management of used cleanup materials can reduce the amount of waste requiring disposal.

GI-02.	Compression Joints Rather than Solder:  Use compression plumbing fittings rather than solder, when possible.  This reduces use of solder and flux, thus reducing hazardous material usage and eliminating some air emissions.

GI-03.	Compressors - Oil-less as Substitute:  Replace compressors with oil-less compressors when possible.  This eliminates the need to replace and dispose of compressor oil, saving both manpower and disposal costs.

GI-08.	Equipment Identification - Bar Code System/Punch Plate System:  Alternative equipment identification methods can reduce or eliminate the practice of using stencils and spray paints to label equipment.  This reduces hazardous materials usage and hazardous waste generation.

GI-11.	Insulate Pipes:  Identify and insulate pipes in unheated chases to reduce energy use.

GI-16.	Paint Markers - Non-aerosol:  Markers similar to Magic MarkersTM are available for marking barrels, equipment, etc., instead of using spray paint.  This use would eliminate VOC emissions from the paint and reduce the number of aerosol cans in the waste stream.  These markers are available virtually everywhere.

GI-20.	Paint - Reduce Floor Painting:  Reduce the frequency of floor painting, especially in hangers, when done primarily for cosmetic purposes.  This would reduce emission of VOCs into the air, provide a safer walking surface, and reduce wastes.

GI-21.	Preprinted Drum Labels:  Use prepared decals, stencils, or preprinted drum labels as an alternative to spray painting.  This procedure eliminates VOC emissions from the paint and reduces the number of aerosol cans in the waste stream.

GI-22.	Rag Washwater Treatment:  If rags that may be contaminated by hazardous materials  are washed prior to recycling or disposal as solid waste, the washwater may need to be tested prior to discharge.

GI-23.	Rechargeable Flashlights:  Use rechargeable flashlights when possible.  Many models are available that plug in for recharging.

GI-24.	Refrigerant/Halon Substitutes:  Actively identify and procure substitutes for refrigerants as they become available.

GI-28.	Thermometers:  Use mechanical or bi-metallic thermometers instead of mercury thermometers.

GI-30.	Valve Substitution - Permanently Lubricated:  Use permanently lubricated valves when possible to reduce the amount of lubrication required, also reduces man-hours to perform lubrication.

GI-31.	Valve Substitution - Permanently Sealed:  Use permanently sealed valves when possible to reduce the amount of lubrication required, also reduces man-hours to perform lubrication.



3.6.9	Potential NFAs Applicable to the Chiller Plant



NFA-01.	Automatic Sample/Adjust Water Conditioner:  Water conditioning units are available that automatically sample unit water and provide needed chemicals upon analysis of the sample.

NFA-04.	Energy Management/Monitoring Systems:  Energy management and monitoring systems can be used to reduce energy usage, especially during peak load periods.

NFA-11.	“Drop-In” Refrigerant Substitutes for Ozone Depleting Chemicals (ODCs):  There are several “drop-in” substitute refrigerants that are on the market.  These alternative refrigerants are approved by the EPA under their Significantly New Alternative Policy (SNAP).



3.7	CONTRACT MANAGEMENT OFFICE



3.7.1	Organization



The Contract Management Office is generally organized as an office in the Engineering Flight.



3.7.2	Mission



The Contract Management Office is responsible for preparing, releasing, and awarding contracts.  The office prepares specifications for contracts.



3.7.3	Description of Activities and Processes



The following is a listing of typical processes performed in this shop.

Prepare and release contracts (CON-C)

Prepare specifications for contracts (CON-P)





3.7.4	Typical Materials Usage



N/A



3.7.5	Typical Waste Streams



N/A



3.7.6	Potential PPOs Applicable to the Contract Management Office



None Identified



3.7.7	Potential Management Practices Applicable to the Contract Management Office



MP-03.	Chemical Takeback Program:  Chemicals which are returned after a project’s completion must be in full, unopened containers.  Also, supply contracts can be written requiring contractors to take back excess material.

MP-09.	Contract Specification for Use of Non-Hazardous Materials:  All local purchase requests should be reviewed to ensure that the material purchased is the least hazardous options which will still meet the customers needs.

MP-11.	Energy Management and Conservation:  Establishing a Comprehensive Energy Management and Conservation Program aimed at new construction and facility renovation, will ensure compliance with Federal Law and save money.

MP-14.	HAZCOM Materials Standardization Among Shops:  Standardization of hazardous materials simplifies compliance with HAZCOM requirements, as well as hazardous materials management.

MP-17.	Life-Cycle Costing:  Examining life cycle costs of equipment and hazardous material purchases will save money in the long term.

MP-19.	Material Management Discussion Sessions to Consider Substitutions:  Set up meetings among craftsmen and materials acquisition staff to discuss new materials and substitution test programs. Include discussions focused on the standardization of materials among similar shops.



3.7.8	Potential Good Ideas Applicable to the Contract Management Office



GI-06.	Contractor Follow-Up - Management of Hazardous Waste: Rigorous post-construction contract inspections ensure that no hazardous materials or hazardous wastes are left on site.



3.7.9	Potential NFAs Applicable to the Contract Management Office



None identified.



�3.8	ENERGY MANAGEMENT AND CONTROL SYSTEM SHOP



3.8.1	Organization



The Energy Management and Control System (EMCS) Shop is typically organized as one of the offices under Maintenance Engineering, the Infrastructure Shops, or located in one of the zone maintenance shops.



3.8.2	Mission



The responsibility of the EMCS is to monitor and control energy usage in installation community, residential, and office buildings.  This is done by means of remote sensing and control instruments, and interpretive and control software.



3.8.3	Description of Activities and Processes



The following is a listing of typical processes performed in this shop.

Clean and maintain work area (GEN-M)

Maintain and repair energy control devices/systems (EMC-R)

Maintain service vehicles assigned to shop (VEH-M)

Remotely sense and control energy parameters (EMC-S)



3.8.4	Typical Materials Usage



The following is a representative listing of materials used in the Energy Management and Control  System Shop.



�Antifreeze

Brake fluid

Contact cleaner

Gasoline

Glass cleaner

Housekeeping products

Hydraulic fluid

Oil, lubricating

Parts

Shop rags

Starting fluid

Sweeping compound

Transmission fluid

Wax, vehicle

Windshield washer fluid�

3.8.5	Typical Waste Streams



The following waste streams are typically generated by the EMCS when engaged in normal activities.  Typical existing methods of waste disposal for each waste stream are shown in Table 3.8-1.

Contact cleaner:  Consumed in process; some is emitted to the air.

Other:  Other materials are consumed in process.

Parts:  Used parts are recycled by CAP or DRMO or sent to a landfill.

Shop rags:  Contractor recycled or disposed of as solid waste.

Sweeping compound:  Disposed of as solid waste.



Table 3.8-1.�Summary of Typical Existing Waste Stream Disposition for the �Energy Management and Control System Shop��Waste Stream�Consumed�To �Air�Recycled in Shop�Recycled on Base�Contractor Disposal�Contractor Recycle�To Water�Solid Waste�HAZ

WASTE��Contact cleaner�X����������Other�X����������Parts����X�X���X���Shop rags����X��X��X���Sweeping compound��������X���

3.8.6	Potential PPOs Applicable to the Energy Management and Control System Shop



PPO-04.	Battery Recycling/Reuse:  This PPO describes the recycling of alkaline Ni-Cd and lithium batteries.  Recycling these batteries can significantly reduce disposal costs.

PPO-05.	Battery Recharging:  This PPO involves the use of rechargeable batteries (Ni-Cd and lithium) in place of disposable alkaline batteries.  Battery recycling or disposal is covered in PPO-04.  The use of rechargeable batteries will significantly reduce battery purchase costs..

PPO-30.	Remote Monitoring Systems:  This PPO describes the use of a remote monitoring and control system for management of pump stations, chemical feed (such as at a swimming pool), and similar operations at remote locations.

PPO-31.	Shop Rag Management:  This PPO describes three alternatives to the current practice of purchasing rags through the supply system and then disposing of them as a hazardous or non-hazardous waste (as appropriate).  Either using a towel service or disposable wipes will reduce the volume of waste and the overall rag management costs.



3.8.7	Potential Management Practices Applicable to the Energy Management and Control 		System Shop



MP-10.	Review Recurring Work Program (RWP):  The RWP can save manpower, reduce costs, and minimize pollution.

MP-11.	Energy Management and Conservation:  Establishing a Comprehensive Energy Management and Conservation Program aimed at new construction and facility renovation, will ensure compliance with Federal Law and save money.

MP-14.	HAZCOM Materials Standardization Among Shops:  Standardization of hazardous materials simplifies compliance with HAZCOM requirements, as well as hazardous materials management.



3.8.8	Potential Good Ideas Applicable to the Energy Management and Control System 	Shop



None identified.

�3.8.9	Potential NFAs Applicable to the Energy Management and Control System Shop



NFA-02.	Electrical Contact Cleaning - Alternate Work Practices:  Typically, rosin fluxes and resulting residues must be cleaned with chlorinated solvents, thus causing a potential ODS release.  Use of new low-residue or no-clean fluxes can reduce the need to clean with ODS containing solvents.

NFA-03.	Electrical Contact Cleaning - Product Substitution:  Substitute ODC/ODS containing electrical cleaners with aqueous cleaners.  Use of water soluble fluxes may eliminate the need for using ODS/ODC containing cleaners.

NFA-04.	Energy Management/Monitoring Systems:  Energy management and monitoring systems can be used to reduce energy usage, especially during peak load periods.



3.9	ENTOMOLOGY SHOP



Information about potential pollution prevention opportunities regarding pest management can be found in the HQ AFCEE Model Pesticide Reduction Plan, to be released in June 1996.



3.10	ENVIRONMENTAL MANAGEMENT FLIGHT OFFICE



3.10.1	Organization



This office is a flight-level office under the CE.  The flight includes an Environmental Compliance Office and other functions.



3.10.2	Mission



The Environmental Compliance Office monitors hazardous and solid waste disposal, pollution prevention, energy usage, and recycling efforts on the installation. Other offices in the flight manage the Installation Restoration Program (IRP), the Environmental Impact Analysis Process, and natural and cultural resources.



3.10.3	Description of Activities and Processes



The following is a listing of typical processes performed in this shop.

Clean and maintain work area (GEN-M)

Maintain service vehicles assigned to shop (VEH-M)

Monitor energy usage (ENV-E)

Monitor hazardous waste disposal contracts (ENV-H)

Monitor municipal solid waste disposal contracts (ENV-M)

Monitor or implement recycling program (ENV-Y)

Provide pollution prevention staff assistance (ENV-P)



�3.10.4	Typical Materials Usage



The following is a representative listing of materials used in the Environmental Management Flight.�Antifreeze

Brake fluid

Gasoline

Glass cleaner

Housekeeping products

Hydraulic fluid

Oil, lubricating

Shop rags

Starting fluid

Sweeping compound

Transmission fluid

Wax, vehicle

Windshield washer fluid



3.10.5	Typical Waste Streams



The following waste streams are typically generated by the Environmental Management Flight Office when engaged in normal activities.  Typical existing methods of waste disposal for each waste stream are shown in Table 3.10-1.

Other:  Other materials are consumed in process.

Shop rags:  Contractor recycled or disposed of as solid waste.



Table 3.10-1.�Summary of Typical Existing Waste Stream Disposition for the Environmental Management Flight Office��Waste Stream�Consumed�To

Air�Recycled 

in Shop�Recycled 

on Base�Contractor Disposal�Contractor

Recycle�To 

Water�Solid

Waste�HAZ

WASTE��Other �X����������Shop rags����X��X��X���

3.10.6	Potential PPOs Applicable to the Environmental Management Flight Office



None identified.



3.10.7	Potential Management Practices Applicable to the Environmental Management 	Flight Office



MP-01.	Aerosol Can Substitution:  Refillable compressed air-powered spray containers can replace the purchase of materials in aerosol containers.  Containers come in a variety of sizes from several ounces to a pint or more.  Paint is added to the containers just prior to use and the container is pressurized with compressed air.  Unused paint can be returned to the original container. Refillable air-powered spray containers must be cleaned immediately after use.

MP-02.	Battery Maintenance:  Preventive maintenance of batteries, including fluid level inspection, and regular cleaning can substantially reduce premature battery failure.  See PPO-04 and PPO-06, also.

MP-03.	Chemical Takeback Program:  Chemicals which are returned after a project’s completion must be in full, unopened containers.  Also, supply contracts can be written requiring contractors to take back excess material.

MP-04.	Construction Landfill on Installation:  A small landfill, accepting construction and demolition wastes only, is operated on-base to reduce disposal costs.

MP-05.	Construction Material - Recycle:  Recycling construction wastes such as wood scraps, sawdust, concrete rubble, etc. can save disposal fees.

MP-06.	Container Disposal:  Ensuring containers are empty of hazardous materials quantities regulatory compliance and prevents fines.  See MP-07 and MP-08, also.

MP-07.	Container Management Program:  A consistent management policy regarding management of empty containers simplifies compliance and waste management.  See MP-06 and MP-08, also.

MP-08.	Container Washing Prior to Recycling:  Management must ensure that cleaning of empty hazardous materials containers meets RCRA requirements.  See MP-06 and MP-07, also.

MP-09.	Contract Specification for Use of Non-Hazardous Materials:  All local purchase requests should be reviewed to ensure that the material purchased is the least hazardous options which will still meet the customers needs.

MP-11.	Energy Management and Conservation:  Establishing a Comprehensive Energy Management and Conservation Program aimed at new construction and facility renovation, will ensure compliance with Federal Law and save money.

MP-12.	Hazardous Material Tracking System (Disposal):  The Central Accumulation Point uses a hazard tracking system that allows tracking of contents of all waste containers leaving the CAP.  This allows more positive control over waste disposition.

MP-13.	Hazardous Materials Control and Oversight by Pharmacy - CE Considerations:  Consolidating shop inventories of hazardous materials will improve inventory control and simplify hazardous materials management.

MP-14.	HAZCOM Materials Standardization Among Shops:  Standardization of hazardous materials simplifies compliance with HAZCOM requirements, as well as hazardous materials management.

MP-15.	HVAC Maintenance Master Plan:  Heating, ventilation, and air conditioning maintenance is an extensive responsibility.  An effective preventive maintenance plan is essential in order to keep tabs on equipment and ensure good working order is maintained at all times.

MP-17.	Life-Cycle Costing:  Examining life cycle costs of equipment and hazardous material purchases will save money in the long term.

MP-18.	Manifesting at Shop:  Using internal hazardous waste manifests will simplify hazardous waste tracking, and aid in the documentation of hazardous waste reporting.

MP-19.	Material Management Discussion Sessions to Consider Substitutions:  Set up meetings among craftsmen and materials acquisition staff to discuss new materials and substitution test programs. Include discussions focused on the standardization of materials among similar shops.

MP-26.	Waste Disposal Instruction Sheets:  Quick reference sheets summarizing hazardous waste disposal methods would enable shop personnel to have swift and accurate reference to proper hazardous waste disposal procedures.  See MP-14, also.�

MP-27.	Water Conservation:  A Water Conservation Program including design requirements for new construction and facility renovation can save money and reduce water consumption.

MP-28.	Worker Input to PPO Implementation:  Shop personnel are an important and often overlooked resource in the identification and implementation of PPOs.



3.10.8	Potential Good Ideas Applicable to the Environmental Management Flight Office



GI-06.	Contractor Follow-Up - Management of Hazardous Waste: Rigorous post-construction contract inspections ensure that no hazardous materials or hazardous wastes are left on site.

GI-10.	Ink Brush:  Substitute an ink brush for spray paint when marking drums.

GI-11.	Insulate Pipes:  Identify and insulate pipes in unheated chases to reduce energy use.

GI-16.	Paint Markers - Non-aerosol:  Markers similar to Magic MarkersTM are available for marking barrels, equipment, etc., instead of using spray paint.  This use would eliminate VOC emissions from the paint and reduce the number of aerosol cans in the waste stream.  These markers are available virtually everywhere.

GI-21.	Preprinted Drum Labels:  Use prepared decals, stencils, or preprinted drum labels as an alternative to spray painting.  This procedure eliminates VOC emissions from the paint and reduces the number of aerosol cans in the waste stream.

GI-24.	Refrigerant/Halon Substitutes:  Actively identify and procure substitutes for refrigerants as they become available.



3.10.9	Potential NFAs Applicable to the Environmental Management Flight Office



None identified.



3.11	EXTERIOR ELECTRIC SHOP



3.11.1	Organization



The Exterior Electric Shop is typically located in the Infrastructure Shop.  This shop may also be known as the Exterior Distribution Shop.



3.11.2	Mission



The Exterior Electric Shop has the responsibility for exterior lighting on the installation to include street lights, recreation field lighting, and airfield lighting systems.  Shop personnel typically assist zone maintenance shops with lights located high above ground since they operate high-lift equipment.

�3.11.3	Description of Activities and Processes



The following is a listing of typical processes performed in this shop.

Clean and maintain work area (GEN-M)

Install and maintain cathodic protection systems (EXE-C)

Install, maintain and repair alarm systems (ALM-R)

Maintain and repair shop equipment (GEN-R)

Maintain and repair traffic light equipment (GEN-T)

Maintain electrical distribution systems (EXE-D)

Maintain exterior lighting systems (EXE-E)

Maintain service vehicles assigned to shop (VEH-M)

Perform preventive maintenance (GEN-P)



3.11.4	Typical Materials Usage



The following is a representative listing of materials used in the Exterior Electric Shop.

�Antifreeze

Ballasts (non-PCB)

Batteries, various

Brake fluid

Capacitors

Chalk, marking, various

Conduit

Contact cleaner

Flux

Gasoline

Glass cleaner

Housekeeping products

Hydraulic fluid

Insect repellent

Light bulbs, various

Oil, insulating

Oil, lubricating

Oil, penetrating

Paint, various

Parts

Propane

PVC cement

PVC cleaning compound

PVC pipe

Shop rags

Solder

Starting fluid

Sweeping compound

Transmission fluid

Transformers

Wax, vehicle

WD-40(

Windshield washer fluid

Wire lubricant

Wire, various

Wood poles

�

3.11.5	Typical Waste Streams



The following waste streams are typically generated by the Exterior Electric Shop when engaged in normal activities.  Typical existing methods of waste disposal for each waste stream are shown in Table 3.11-1.

Aerosol cans:  Collected and sent to the Paint Shop or CAP for disposal.

Ballasts:  Non-PCB are sent to CAP or DRMO as scrap metal; PCB-containing ballasts are drummed and sent to CAP or DRMO.

Batteries, various:  Sent to CAP or DRMO for disposal.

Capacitors:  Non-PCB are sent to CAP or DRMO as scrap metal; PCB-containing capacitors are drummed and sent to CAP or DRMO.



Light bulbs:  Disposed of as solid waste; some are collected, drummed and sent to CAP or DRMO for disposal as solid or hazardous waste.  Some light bulbs may contain sodium or mercury.

Metal scrap:  Collected and sent to CAP or DRMO.

Other:  Other materials are consumed in process.

Packaging material:  Cardboard and wood are recycled or disposed of as solid waste.

PVC pipe:  Disposed of as solid waste.

Shop rags:  Contractor recycled or disposed of as solid waste.

Sweeping compound:  Disposed of as solid waste.

Transformers:  Non-PCB are sent to CAP or DRMO; PCB-containing transformers are disposed of through DRMO.

Wire, waste:  Collected and sent to CAP or DRMO.

Wood poles:  Treated poles sent to DRMO for disposal; untreated poles chipped or sent to landfill.



Table 3.11-1.�Summary of Typical Existing Waste Stream Disposition for the Exterior Electric Shop��Waste Stream�Consumed�To �Air�Recycled in Shop�Recycled on Base�Contractor Disposal�Contractor 

Recycle�To Water�Solid Waste�HAZ

WASTE��Aerosol cans����X�X�X��X���Ballasts�����X�X��X�X��Batteries, various���X�X�X�X�����Capacitors�����X�X��X�X��Light bulbs�����X���X���Other�X����������Metal scrap����X�X������Packaging materials����X�X�X��X���PVC pipe��������X���Shop rags����X��X��X���Sweeping compound��������X���Transformers�����X�X���X��Wire, waste������X�����Wood poles����X�X���X���

3.11.6	Potential PPOs Applicable to the Exterior Electric Shop



PPO-01.	Aerosol Can Disposal System: This PPO addresses the management and disposal of full, partially full, or empty aerosol cans turned in for disposal.  Recycling spent aerosol cans is environmentally responsible.  By recycling these containers, costs previously associated with disposal can be drastically reduced.  Valuable landfill space is also conserved through recycling efforts.  See MP-01 on other spray can issues, also.

PPO-15.	Hydraulic Fluid Management Program:  This PPO addresses the various options for managing hydraulic fluid and waste hydraulic fluid.  The objective of this PPO is to reduce the volume of hydraulic fluid being sent to disposal.

PPO-17.	Lighting - Reflector Bulbs:  This PPO describes the replacement of incandescent reflector bulbs with halogen bulbs as a means of reducing energy use.

�PPO-31.	Shop Rag Management:  This PPO describes three alternatives to the current practice of purchasing rags through the supply system and then disposing of them as a hazardous or non-hazardous waste (as appropriate).  Either using a towel service or disposable wipes will reduce the volume of waste and the overall rag management costs.



3.11.7	Potential Management Practices Applicable to the Exterior Electric Shop



MP-01.	Aerosol Can Substitution:  Refillable compressed air-powered spray containers can replace the purchase of materials in aerosol containers.  Containers come in a variety of sizes from several ounces to a pint or more.  Paint is added to the containers just prior to use and the container is pressurized with compressed air.  Unused paint can be returned to the original container. Refillable air-powered spray containers must be cleaned immediately after use.

MP-02.	Battery Maintenance:  Preventive maintenance of batteries, including fluid level inspection, and regular cleaning can substantially reduce premature battery failure.  See PPO-04 and PPO-06, also.

MP-09.	Contract Specification for Use of Non-hazardous Materials:  All local purchase requests should be reviewed to ensure that the material purchased is the least hazardous options which will still meet the customers needs.

MP-10.	Review Recurring Work Program (RWP):  The RWP can save manpower, reduce costs, and minimize pollution.

MP-11.	Energy Management and Conservation:  Establishing a Comprehensive Energy Management and Conservation Program aimed at new construction and facility renovation, will ensure compliance with Federal Law and save money.

MP-12.	Hazardous Material Tracking System (Disposal):  The Central Accumulation Point uses a hazard tracking system that allows tracking of contents of all waste containers leaving the CAP.  This allows more positive control over waste disposition.

MP-14.	HAZCOM Materials Standardization Among Shops:  Standardization of hazardous materials simplifies compliance with HAZCOM requirements, as well as hazardous materials management.

MP-18.	Manifesting at Shop:  Using internal hazardous waste manifests will simplify hazardous waste tracking, and aid in the documentation of hazardous waste reporting.

MP-19.	Material Management Discussion Sessions to Consider Substitutions:  Set up meetings among craftsmen and materials acquisition staff to discuss new materials and substitution test programs. Include discussions focused on the standardization of materials among similar shops.

MP-25.	Preventive Maintenance Tracking Software:  Preventive maintenance tracking software allows accurate descriptions to be kept on an office computer for immediate equipment status updates. Information such as name, equipment check-out/check-in dates by zone, equipment ID number, and supplied training can be listed in the database.

MP-26.	Waste Disposal Instruction Sheets:  Quick reference sheets summarizing hazardous waste disposal methods would enable shop personnel to have swift and accurate reference to proper hazardous waste disposal procedures.  See MP-14, also.

MP-28.	Worker Input to PPO Implementation:  Shop personnel are an important and often overlooked resource in the identification and implementation of PPOs.



�3.11.8	Potential Good Ideas Applicable to the Exterior Electric Shop



GI-01.	Absorbent Materials - Cleanup:  Use of new spill cleanup materials and innovative management of used cleanup materials can reduce the amount of waste requiring disposal.

GI-08.	Equipment Identification - Bar Code System/Punch Plate System:  Alternative equipment identification methods can reduce or eliminate the practice of using stencils and spray paints to label equipment.  This reduces hazardous materials usage and hazardous waste generation.

GI-20.	Paint - Reduce Floor Painting:  Reduce the frequency of floor painting, especially in hangers, when done primarily for cosmetic purposes.  This would reduce emission of VOCs into the air, provide a safer walking surface, and reduce wastes.

GI-22.	Rag Washwater Treatment:  If rags that may be contaminated by hazardous materials  are washed prior to recycling or disposal as solid waste, the washwater may need to be tested prior to discharge.

GI-23.	Rechargeable Flashlights:  Use rechargeable flashlights when possible.  Many models are available that plug in for recharging.



3.11.9	Potential NFAs Applicable to the Exterior Electric Shop



None identified.



3.12	FIRE EXTINGUISHER MAINTENANCE SHOP



3.12.1	Organization



The Fire Extinguisher Maintenance Shop is organized as part of the Fire Department Technical Services branch.  This position may not be an authorized manpower position.



3.12.2	Mission



The Fire Extinguisher Maintenance Shop has the responsibility to maintain all hand-held and cart-mounted fire extinguishers on the installation, either in-house or through contract.  Shop personnel also conduct Halon extinguisher collection and disposal.



3.12.3	Description of Activities and Processes



The following is a listing of typical processes performed in the shop.

Clean and maintain work area (GEN-M)

Maintain and repair fire extinguishers (FIR-M)

Maintain and repair shop equipment (GEN-R)

Maintain service vehicles assigned to shop (VEH-M)

Perform preventive maintenance (GEN-P)

Remove Halon extinguishers from service (FIR-H)



�3.12.4	Typical Materials Usage



The following is a representative listing of materials used in the Fire Extinguisher Maintenance Shop.

�AFFF fire extinguishing foam

Antifreeze

Brake fluid

Dry chemical (ABC)

Gasoline

Glass cleaner

Halon, various

Housekeeping products

Hydraulic fluid

Oil, compressor

Oil, lubricating

Oil, penetrating

Paint, various

Parts

Shop rags

Starting fluid

Sweeping compound

Transmission fluid

Wax, vehicle

WD-40(

Windshield washer fluid

�

3.12.5	Typical Waste Streams



The following waste streams are typically generated by the Fire Extinguisher Maintenance Shop when engaged in normal activities.  Typical existing methods of waste disposal for each waste stream are shown in Table 3.12-1.

Aerosol cans:  Collected and sent to the Paint Shop or CAP for disposal.

AFFF:  Accidental releases are confined to holding ponds, then released to the sanitary sewer.

Dry chemical:  Contaminated dry chemical is drummed and sent to CAP or DRMO.

Halon:  Stored in useable quantities on the installation; excess amounts are held for command Halon pools or sent to the DoD Halon bank.

Metal cylinders:  Drilled and recycled as metal scrap through CAP or DRMO.

Parts:  Used parts are recycled by CAP or DRMO or sent to a landfill.

Other:  Other materials are consumed in process.

Shop rags:  Contractor recycled or disposed of as solid waste.

Sweeping compound:  Disposed of as solid waste.



�Table 3.12-1.�Summary of Typical Existing Waste Stream Disposition for the Fire Extinguisher Maintenance Shop��Waste Stream�Consumed�To �Air�Recycled in Shop�Recycled on Base�Contractor Disposal�Contractor Recycle�To Water�Solid Waste�HAZ

WASTE��Aerosol cans����X�X�X��X���AFFF�������X����Dry chemical�����X������Halon�X�X�X�X��X�����Metal cylinders������X�����Parts����X�X���X���Other�X����������Shop rags����X��X��X���Sweeping compound��������X���

�3.12.6	Potential PPOs Applicable to the Fire Extinguisher Maintenance Shop



PPO-01.	Aerosol Can Disposal System: This PPO addresses the management and disposal of full, partially full, or empty aerosol cans turned in for disposal.  Recycling spent aerosol cans is environmentally responsible.  By recycling these containers, costs previously associated with disposal can be drastically reduced.  Valuable landfill space is also conserved through recycling efforts.  See MP-01 on other spray can issues, also.

PPO-31.	Shop Rag Management:  This PPO describes three alternatives to the current practice of purchasing rags through the supply system and then disposing of them as a hazardous or non-hazardous waste (as appropriate).  Either using a towel service or disposable wipes will reduce the volume of waste and the overall rag management costs.



3.12.7	Potential Management Practices Applicable to the Fire Extinguisher Maintenance 			Shop



MP-01.	Aerosol Can Substitution:  Refillable compressed air-powered spray containers can replace the purchase of materials in aerosol containers.  Containers come in a variety of sizes from several ounces to a pint or more.  Paint is added to the containers just prior to use and the container is pressurized with compressed air.  Unused paint can be returned to the original container. Refillable air-powered spray containers must be cleaned immediately after use.

MP-03.	Chemical Takeback Program:  Chemicals which are returned after a project’s completion must be in full, unopened containers.  Also, supply contracts can be written requiring contractors to take back excess material.

MP-08.	Container Washing Prior to Recycling:  Management must ensure that cleaning of empty hazardous materials containers meets RCRA requirements.  See MP-06 and MP-07, also.

MP-12.	Hazardous Material Tracking System (Disposal):  The Central Accumulation Point uses a hazard tracking system that allows tracking of contents of all waste containers leaving the CAP.  This allows more positive control over waste disposition.

MP-14.	HAZCOM Materials Standardization Among Shops:  Standardization of hazardous materials simplifies compliance with HAZCOM requirements, as well as hazardous materials management.

MP-18.	Manifesting at Shop:  Using internal hazardous waste manifests will simplify hazardous waste tracking, and aid in the documentation of hazardous waste reporting.

MP-20.	Metal Scrap Segregated and Collected for Sale:  A program devised for the reuse of scrap and sheet metal would reduce disposal and purchasing costs by providing an avenue for obtaining materials for secondary use or partial jobs when full orders are not needed.

MP-25.	Preventive Maintenance Tracking Software:  Preventive maintenance tracking software allows accurate descriptions to be kept on an office computer for immediate equipment status updates. Information such as name, equipment check-out/check-in dates by zone, equipment ID number, and supplied training can be listed in the database.

MP-26.	Waste Disposal Instruction Sheets:  Quick reference sheets summarizing hazardous waste disposal methods would enable shop personnel to have swift and accurate reference to proper hazardous waste disposal procedures.  See MP-14, also.



3.12.8	Potential Good Ideas Applicable to the Fire Extinguisher Maintenance Shop



None identified.



3.12.9	Potential NFAs Applicable to the Fire Extinguisher Maintenance Shop



None identified.



3.13	GROUNDS MAINTENANCE SHOP



3.13.1	Organization



The Grounds Maintenance Shop is typically part of the Pavements and Equipment Shop or organized parallel to the Pavement Shop in the Horizontal Shops.



3.13.2	Mission



The Grounds Maintenance Shop is responsible for maintenance of the common use turf areas, recreation fields, and the air field.  Generally, this function is contracted, and the contract quality assurance evaluators reside in this shop.



3.13.3	Description of Activities and Processes



The following is a listing of typical processes performed in this shop.

Clean and maintain work area (GEN-M)

Maintain airfield turf areas (GND-A)

Maintain and change fluid levels in equipment (GEN-F)

Maintain and repair shop equipment (GEN-R)

Maintain and repair  traffic light equipment (GEN-T)

Maintain recreation fields (GND-R)

Maintain service vehicles assigned to shop (VEH-M)

Maintain turf areas (non-airfield) (GND-T)

Perform preventive maintenance (GEN-P)

Seed/replant repaired turf areas (PAV-R)



3.13.4	Typical Materials Usage



The following is a representative listing of materials used in the Grounds Maintenance Shop.

�Antifreeze

Brake fluid

Contact cleaner

Fertilizer

Flux

Gasoline

Glass cleaner

Grass seed

Ground sterilant

Herbicides, various

Housekeeping products

Hydraulic fluid

Insect repellent

Oil, lubricating

Paint brushes/rollers

Paint, various

Parts

Shop rags

Solder

Solvents, various

Starting fluid

Sweeping compound

Transmission fluid

Wax, vehicle

WD-40(

Windshield washer fluid

Wood

�

3.13.5	Typical Waste Streams



The following waste streams are typically generated by the Grounds Maintenance Shop when engaged in normal activities.  Typical existing methods of waste disposal for each waste stream are shown in Table 3.13-1.

Aerosol cans:  Collected and sent to the Paint Shop or CAP for disposal.

Empty containers:  Triple rinsed and disposed of as solid waste; rinsate captured for reuse.

Oil, waste:  Drummed and sent to CAP or DRMO.

Paint brushes/rollers:  Reused after cleaning if possible; dried and disposed of as solid waste.

Paint containers, metal:  Dried and disposed of as solid waste or sent to CAP or DRMO for crushing and recycling.

Paint, various:  Consumed in process; some is emitted to the air.

Paint/lacquer thinner:  Recycled by distilling or decanting or sent to CAP or DRMO for disposal.

Residue from chipper:  Recycled in compost, used as mulch, or sent to a landfill

Shop rags:  Contractor recycled or disposed of as solid waste.

Solvents, waste:  Recycled in shop, picked up by a contractor, or drummed and sent to CAP or DRMO.

Sweeping compound:  Disposed of as solid waste.

Trees and brush debris:  Chipped, composted, sent to landfill, or removed by contractor.

Water from equipment washing:  Run onto ground or through an oil-water separator.

Wood scrap:  Sent to construction dumpster; disposed of as solid waste or sent to chipper.

Yard waste:  Composted or sent to a landfill.



3.13.6	Potential PPOs Applicable to the Grounds Maintenance Shop



PPO-01.	Aerosol Can Disposal System: This PPO addresses the management and disposal of full, partially full, or empty aerosol cans turned in for disposal.  Recycling spent aerosol cans is environmentally responsible.  By recycling these containers, costs previously associated with disposal can be drastically reduced.  Valuable landfill space is also conserved through recycling efforts.  See MP-01 on other spray can issues, also.

PPO-02.	Antifreeze - Recycle: This PPO compares the alternatives of recycling, by distillation or filtration, used antifreeze with the common practice of contract disposal.  The alternative of substituting propylene glycol for ethylene glycol was not considered.  

PPO-04.	Battery Recycling/Reuse:  This PPO describes the recycling of alkaline Ni-Cd and lithium batteries.  Recycling these batteries can significantly reduce disposal costs.

PPO-05.	Battery Recharging:  This PPO involves the use of rechargeable batteries (Ni-Cd and lithium) in place of disposable alkaline batteries.  Battery recycling or disposal is covered in PPO-04.  The use of rechargeable batteries will significantly reduce battery purchase costs.

PPO-12.	Filters, Oil/Gas:  This PPO addresses the management of used fuel and oil filters.  Most states allow the disposal of used filters in ordinary trash as long as they have been properly drained.  Metal cased filters are a recyclable resource.  This PPO does not apply to filter inserts which have little or no metal content.  The objective of this PPO is to reduce the volume of the solid waste stream.

PPO-15.	Hydraulic Fluid Management Program:  This PPO addresses the various options for managing hydraulic fluid and waste hydraulic fluid.  The objective of this PPO is to reduce the volume of hydraulic fluid being sent to disposal.

PPO-18.	Oil Analyzer for Predictive Maintenance:  This PPO describes use of a portable oil analyzer to provide predictive maintenance.  The objective of this PPO is to reduce the frequency of oil changes resulting in reduced oil consumption, reduced waste volume, and less time spent on oil changes.

PPO-28.	Parts Cleaning Alternatives:  This PPO presents aqueous cleaning alternatives to the current practice of hand cleaning parts with solvents or using parts washers which use solvents as their cleaning media.  The solvents currently in use are volatile, thereby creating hazardous air emissions as well as presenting a hazardous waste disposal problem.  Alternatives to current practices can also minimize man-hours spent manually cleaning parts.  These alternatives both reduce pollution and increase productivity.

PPO-31.	Shop Rag Management:  This PPO describes three alternatives to the current practice of purchasing rags through the supply system and then disposing of them as a hazardous or non-hazardous waste (as appropriate).  Either using a towel service or disposable wipes will reduce the volume of waste and the overall rag management costs.



Table 3.13-1.

Summary of Typical Existing Waste Stream Disposition for the Grounds Maintenance Shop��Waste Stream�Consumed�To �Air�Recycled in Shop�Recycled on Base�Contractor Disposal�Contractor Recycle�To Water�Solid Waste�HAZ

WASTE��Aerosol cans����X�X�X��X���Empty containers�����X�X��X���Oil waste�����X�X�����Paint brushes/rollers���X�����X���Paint containers,

metal����X�X�X��X���Paint, various�X�X�X�X�X�X���X��Paint/lacquer thinner����X��X�����Residue from chipper����X����X���Shop rags����X��X��X���Solvents, waste���X�X�X�X�����Sweeping compound��������X���Tree and brush debris����X����X���Water from washing�������X����Wood scrap���X�X����X���Yard waste����X����X���

3.13.7	Potential Management Practices Applicable to the Grounds Maintenance Shop



MP-01.	Aerosol Can Substitution:  Refillable compressed air-powered spray containers can replace the purchase of materials in aerosol containers.  Containers come in a variety of sizes from several ounces to a pint or more.  Paint is added to the containers just prior to use and the container is pressurized with compressed air.  Unused paint can be returned to the original container. Refillable air-powered spray containers must be cleaned immediately after use.

MP-02.	Battery Maintenance:  Preventive maintenance of batteries, including fluid level inspection, and regular cleaning can substantially reduce premature battery failure.  See PPO-04 and PPO-06, also.

MP-03.	Chemical Takeback Program:  Chemicals which are returned after a project’s completion must be in full, unopened containers.  Also, supply contracts can be written requiring contractors to take back excess material.

MP-04.	Construction Landfill on Installation:  A small landfill, accepting construction and demolition wastes only, is operated on-base to reduce disposal costs.

MP-05.	Construction Material - Recycle:  Recycling construction wastes such as wood scraps, sawdust, concrete rubble, etc. can save disposal fees.

MP-06.	Container Disposal:  Ensuring containers are empty of hazardous materials quantities regulatory compliance and prevents fines.  See MP-07 and MP-08, also.

MP-07.	Container Management Program:  A consistent management policy regarding management of empty containers simplifies compliance and waste management.  See MP-06 and MP-08, also.

MP-08.	Container Washing Prior to Recycling:  Management must ensure that cleaning of empty hazardous materials containers meets RCRA requirements.  See MP-06 and MP-07, also.

MP-09.	Contract Specification for Use of Non-Hazardous Materials:  All local purchase requests should be reviewed to ensure that the material purchased is the least hazardous options which will still meet the customers needs.

MP-10.	Review Recurring Work Program (RWP):  The RWP can save manpower, reduce costs, and minimize pollution.

MP-12.	Hazardous Material Tracking System (Disposal):  The Central Accumulation Point uses a hazard tracking system that allows tracking of contents of all waste containers leaving the CAP.  This allows more positive control over waste disposition.

MP-14.	HAZCOM Materials Standardization Among Shops:  Standardization of hazardous materials simplifies compliance with HAZCOM requirements, as well as hazardous materials management.

MP-17.	Life-Cycle Costing:  Examining life cycle costs of equipment and hazardous material purchases will save money in the long term.

MP-18.	Manifesting at Shop:  Using internal hazardous waste manifests will simplify hazardous waste tracking, and aid in the documentation of hazardous waste reporting.

MP-19.	Material Management Discussion Sessions to Consider Substitutions:  Set up meetings among craftsmen and materials acquisition staff to discuss new materials and substitution test programs. Include discussions focused on the standardization of materials among similar shops.

MP-22.	Paint Solvent Management:  Implementation of an aggregate paint solvent recycling program for the paint shop and other CE shops will result in a significant reduction in solvent purchased and waste solvent generated.  See PPO-29, also.

MP-23.	Paint Substitution:  Substituting solvent and oil-based paints with water-based coatings for facility and equipment painting will significantly reduce the volume of spent solvents generated as a result of equipment cleanup.  Quality water-based paints are available that meet durability and aesthetic requirements for equipment and facility applications.  See PPO-07, also.

MP-24.	Pallet Management:  A Pallet Management Program can reduce the amount of material going to a landfill and help the base meet its solid waste reduction goals.

�MP-26.	Waste Disposal Instruction Sheets:  Quick reference sheets summarizing hazardous waste disposal methods would enable shop personnel to have swift and accurate reference to proper hazardous waste disposal procedures.  See MP-14, also.

MP-28.	Worker Input to PPO Implementation:  Shop personnel are an important and often overlooked resource in the identification and implementation of PPOs.



3.13.8	Potential Good Ideas Applicable to the Grounds Maintenance Shop



GI-01.	Absorbent Materials - Cleanup:  Use of new spill cleanup materials and innovative management of used cleanup materials can reduce the amount of waste requiring disposal.

GI-02.	Compression Joints Rather than Solder:  Use compression plumbing fittings rather than solder, when possible.  This reduces use of solder and flux, thus reducing hazardous material usage and eliminating some air emissions.

GI-03.	Compressors - Oil-less as Substitute:  Replace compressors with oil-less compressors when possible.  This eliminates the need to replace and dispose of compressor oil, saving both manpower and disposal costs.

GI-04.	Construction Form Practices (Oil):  Use construction form oil to preserve forms by making them easier to extract from concrete.  This allows reuse of the forms and reduces solid waste that is landfilled.  It will save manpower by reducing the time needed to prepare forms, reduce the cost of purchasing materials to construct forms, and will reduce disposal costs.

GI-05.	Construction Forms - Reuse:  Use reusable forms to avoid having to throw temporary wooden forms into a landfill.  It will save manpower by reducing the time needed to prepare forms, it will save money by reducing the cost of purchasing materials to construct forms, and will reduce disposal costs.

GI-07.	Dumpster Maintenance:  Consolidate maintenance of dumpsters at one location that has controls for wash water runoff.  This prevents material from dumpster washing ending up in the storm sewer and possibly, resulting in discharge violations.

GI-08.	Equipment Identification - Bar Code System/Punch Plate System:  Alternative equipment identification methods can reduce or eliminate the practice of using stencils and spray paints to label equipment.  This reduces hazardous materials usage and hazardous waste generation.

GI-10.	Ink Brush:  Substitute an ink brush for spray paint when marking drums.

GI-12.	Lawn Mowers - Mulching:  Replace existing mowers with mulching mowers.

GI-16.	Paint Markers - Non-aerosol:  Markers similar to Magic MarkersTM are available for marking barrels, equipment, etc., instead of using spray paint.  This use would eliminate VOC emissions from the paint and reduce the number of aerosol cans in the waste stream.  These markers are available virtually everywhere.

GI-20.	Paint - Reduce Floor Painting:  Reduce the frequency of floor painting, especially in hangers, when done primarily for cosmetic purposes.  This would reduce emission of VOCs into the air, provide a safer walking surface, and reduce wastes.

GI-21.	Preprinted Drum Labels:  Use prepared decals, stencils, or preprinted drum labels as an alternative to spray painting.  This procedure eliminates VOC emissions from the paint and reduces the number of aerosol cans in the waste stream.

GI-22.	Rag Washwater Treatment:  If rags that may be contaminated by hazardous materials  are washed prior to recycling or disposal as solid waste, the washwater may need to be tested prior to discharge.�

GI-23.	Rechargeable Flashlights:  Use rechargeable flashlights when possible.  Many models are available that plug in for recharging.

GI-32.	Vehicle and Equipment Washing/Recycle Water:  Ensure that flow from vehicle and equipment wash and rinse area goes to an oil-water separator or to another treatment process.



3.13.9	Potential NFAs Applicable to the Grounds Maintenance Shop



NFA-09.	Vehicle Fuel Substitute:  There are many alternatives to gasoline and diesel powered vehicles used by CEO Shops.  Use of alternatively fueled vehicles is mandated by Federal Law and can reduce costs as well as pollution.



3.14	HEAT OPERATIONS SHOP



3.14.1	Organization



The Heat Operations Shop is typically organized under the Infrastructure suite of shops.  The shop is also known as the Heat Plant or Central Heat Plant.



3.14.2	Mission



The Heat Operations Shop is typically responsible for operation and maintenance of central or area heat plants.  Shop personnel may also be responsible for maintenance of the heat distribution system; however, this may also be a shared responsibility with zone maintenance.  The Heat Operations Shop generally does not maintain the medical facility heating plant.



3.14.3	Description of Activities and Processes



The following is a listing of typical processes performed in this shop.

Clean and maintain work area (GEN-M)

Maintain and change chemicals in equipment:  (GEN-C)

Maintain and repair distribution lines (HET-L)

Maintain and repair facility boiler and chiller units (ZON-R)

Maintain automated controls for boiler systems (HET-C)

Maintain service vehicles assigned to shop (VEH-M)

Perform preventive maintenance (GEN-P)

Test water quality and chemical content (WAT-T)



3.14.4	Typical Materials Usage



The following is a representative listing of materials used in the Heat Operations Shop.

�Acetylene

Antifoam liquid

Antifreeze

Battery acid 

Biocide

Boiler mortar

Brake fluid

Calcium chloride

Caulk, various

Caustic soda

Copolymer

Cyclohexamine

Degreasers

Fiberglass insulation

Flux

Gasoline

Glass cleaner

Grease, bearing

Grease, lubricating

Housekeeping products

Hydraulic fluid

Kerosene

Morholine

Nitrate indicator

Oil, cutting

Oil, lubricating

Oil, penetrating

Oxygen

Oxygen scavenger

Paint brushes/rollers

Paint thinner

Paint, various

Parts

pH indicators, various

Phosphate powder

Propane

Scale inhibitor

Sealants, various

Sealer, floor

Shop rags

Sludge conditioner

Sodium pellets

Solder

Starting fluid

Sulfite, various

Sweeping compound

Test chemicals

Titrating solution

Transmission fluid

Water softening chemicals

Wax, vehicle

Windshield washer fluid

�

3.14.5	Typical Waste Streams



The following waste streams are typically generated by the Heat Operations Shop when engaged in normal activities.  Typical existing methods of waste disposal for each waste stream are shown in Table 3.14-1.

Aerosol cans:  Collected and sent to the Paint Shop or CAP for disposal.

Boiler blowdown:  Drummed after water is recovered, and sent to DRMO for disposal.  Water is released to sanitary sewer.

Insulation waste:  Disposed of as solid waste if asbestos-free.  If ACM, disposed of in approved landfill.

Metal scrap:  Collected and sent to CAP or DRMO.

Other:  Other materials are consumed in process.

Packaging material:  Cardboard and wood are recycled or disposed of as solid waste.

Paint brushes/rollers:  Reused after cleaning if possible; dried and disposed of as solid waste.

Paint containers, metal:  Dried and disposed of as solid waste or sent to CAP or DRMO for crushing and recycling.

Paint/lacquer thinner:  Recycled by distilling or decanting or sent to CAP or DRMO for disposal.

Shop rags:  Contractor recycled or disposed of as solid waste.

Soot:  Blown from the smokestack.

Sweeping compound:  Disposed of as solid waste.

Test samples:  Diluted and disposed of in sanitary sewer.



Table 3.14-1.�Summary of Typical Existing Waste Stream Disposition for the Heat Operations Shop��Waste Stream�Consumed�To�Air�Recycled in Shop�Recycled on Base�Contractor Disposal�Contractor Recycle�To Water�Solid Waste�HAZ

WASTE��Aerosol cans���X�X�X��X����Boiler Blowdown����X��X�����Insulation waste����X���X�X���Metal Scrap����X�X��X����Other�X����������Packaging materials���X�X�X��X����Paint brushes/rollers��X�����X����Paint containers, metal���X�X�X��X����Paint/lacquer thinner���X��X������Shop rags���X��X��X����Soot�X����������Sweeping compound��������X���Test samples������X�����

3.14.6	Potential PPOs Applicable to the Heat Operations Shop



PPO-01.	Aerosol Can Disposal System: This PPO addresses the management and disposal of full, partially full, or empty aerosol cans turned in for disposal.  Recycling spent aerosol cans is environmentally responsible.  By recycling these containers, costs previously associated with disposal can be drastically reduced.  Valuable landfill space is also conserved through recycling efforts.  See MP-01 on other spray can issues, also.

PPO-04.	Battery Recycling/Reuse:  This PPO describes the recycling of alkaline Ni-Cd and lithium batteries.  Recycling these batteries can significantly reduce disposal costs.

PPO-05.	Battery Recharging:  This PPO involves the use of rechargeable batteries (Ni-Cd and lithium) in place of disposable alkaline batteries.  Battery recycling or disposal is covered in PPO-04.  The use of rechargeable batteries will significantly reduce battery purchase costs.

PPO-06.	Boiler Blow Down - Automated:  This PPO describes the use of automated boiler controls to improve steam boiler blowdown procedures. This PPO will save energy by reducing what is lost during the blowdown.  This PPO will also save boiler water treatment chemicals.

PPO-12.	Filters, Oil/Gas:  This PPO addresses the management of used fuel and oil filters.  Most states allow the disposal of used filters in ordinary trash as long as they have been properly drained.  Metal cased filters are a recyclable resource.  This PPO does not apply to filter inserts which have little or no metal content.  The objective of this PPO is to reduce the volume of the solid waste stream.

PPO-28.	Parts Cleaning Alternatives:  This PPO presents aqueous cleaning alternatives to the current practice of hand cleaning parts with solvents or using parts washers which use solvents as their cleaning media.  The solvents currently in use are volatile, thereby creating hazardous air emissions as well as presenting a hazardous waste disposal problem.  Alternatives to current practices can also minimize manhours spent manually cleaning parts.  These alternatives both reduce pollution and increase productivity.

PPO-30.	Remote Monitoring Systems: Remote monitoring systems have multiple advantages. The PPO addresses a generic monitoring system to evaluate advantages and disadvantages with a manual system.

PPO-31.	Shop Rag Management:  This PPO describes three alternatives to the current practice of purchasing rags through the supply system and then disposing of them as a hazardous or non-hazardous waste (as appropriate).  Either using a towel service or disposable wipes will reduce the volume of waste and the overall rag management costs.



3.14.7	Potential Management Practices Applicable to the Heat Operations Shop



MP-01.	Aerosol Can Substitution:  Refillable compressed air-powered spray containers can replace the purchase of materials in aerosol containers.  Containers come in a variety of sizes from several ounces to a pint or more.  Paint is added to the containers just prior to use and the container is pressurized with compressed air.  Unused paint can be returned to the original container. Refillable air-powered spray containers must be cleaned immediately after use.

MP-02.	Battery Maintenance:  Preventive maintenance of batteries, including fluid level inspection, and regular cleaning can substantially reduce premature battery failure.  See PPO-04 and PPO-06, also.

MP-03.	Chemical Takeback Program:  Chemicals which are returned after a project’s completion must be in full, unopened containers.  Also, supply contracts can be written requiring contractors to take back excess material.

MP-06.	Container Disposal:  Ensuring containers are empty of hazardous materials quantities regulatory compliance and prevents fines.  See MP-07 and MP-08, also.

MP-07.	Container Management Program:  A consistent management policy regarding management of empty containers simplifies compliance and waste management.  See MP-06 and MP-08, also.

MP-08.	Container Washing Prior to Recycling:  Management must ensure that cleaning of empty hazardous materials containers meets RCRA requirements.  See MP-06 and MP-07, also.

MP-09.	Contract Specification for Use of Non-Hazardous Materials:  All local purchase requests should be reviewed to ensure that the material purchased is the least hazardous options which will still meet the customers needs.

MP-10.	Review Recurring Work Program (RWP):  The RWP can save manpower, reduce costs, and minimize pollution.

MP-11.	Energy Management and Conservation:  Establishing a Comprehensive Energy Management and Conservation Program aimed at new construction and facility renovation, will ensure compliance with Federal Law and save money.

MP-12.	Hazardous Material Tracking System (Disposal):  The Central Accumulation Point uses a hazard tracking system that allows tracking of contents of all waste containers leaving the CAP.  This allows more positive control over waste disposition.

MP-13.	Hazardous Materials Control and Oversight by Pharmacy - CE Considerations:  Consolidating shop inventories of hazardous materials will improve inventory control and simplify hazardous materials management.

MP-14.	HAZCOM Materials Standardization Among Shops:  Standardization of hazardous materials simplifies compliance with HAZCOM requirements, as well as hazardous materials management.

MP-18.	Manifesting at Shop:  Using internal hazardous waste manifests will simplify hazardous waste tracking, and aid in the documentation of hazardous waste reporting.

MP-19.	Material Management Discussion Sessions to Consider Substitutions:  Set up meetings among craftsmen and materials acquisition staff to discuss new materials and substitution test programs. Include discussions focused on the standardization of materials among similar shops.

MP-20.	Metal Scrap Segregated and Collected for Sale:  A program devised for the reuse of scrap and sheet metal would reduce disposal and purchasing costs by providing an avenue for obtaining materials for secondary use or partial jobs when full orders are not needed.

MP-22.	Paint Solvent Management:  Implementation of an aggregate paint solvent recycling program for the paint shop and other CE shops will result in a significant reduction in solvent purchased and waste solvent generated.  See PPO-29, also.

MP-23.	Paint Substitution:  Substituting solvent and oil-based paints with water-based coatings for facility and equipment painting will significantly reduce the volume of spent solvents generated as a result of equipment cleanup.  Quality water-based paints are available that meet durability and aesthetic requirements for equipment and facility applications.  See PPO-07, also.

MP-24.	Pallet Management:  A Pallet Management Program can reduce the amount of material going to a landfill and help the base meet its solid waste reduction goals.

MP-25.	Preventive Maintenance Tracking Software:  Preventive maintenance tracking software allows accurate descriptions to be kept on an office computer for immediate equipment status updates. Information such as name, equipment check-out/check-in dates by zone, equipment ID number, and supplied training can be listed in the database.

MP-26.	Waste Disposal Instruction Sheets:  Quick reference sheets summarizing hazardous waste disposal methods would enable shop personnel to have swift and accurate reference to proper hazardous waste disposal procedures.  See MP-14, also.

MP-27.	Water Conservation:  A Water Conservation Program including design requirements for new construction and facility renovation can save money and reduce water consumption.

MP-28.	Worker Input to PPO Implementation:  Shop personnel are an important and often overlooked resource in the identification and implementation of PPOs.



3.14.8	Potential Good Ideas Applicable to the Heat Operations Shop



GI-01.	Absorbent Materials - Cleanup:  Use of new spill cleanup materials and innovative management of used cleanup materials can reduce the amount of waste requiring disposal.

GI-02.	Compression Joints Rather than Solder:  Use compression plumbing fittings rather than solder, when possible.  This reduces use of solder and flux, thus reducing hazardous material usage and eliminating some air emissions.

GI-08.	Equipment Identification - Bar Code System/Punch Plate System:  Alternative equipment identification methods can reduce or eliminate the practice of using stencils and spray paints to label equipment.  This reduces hazardous materials usage and hazardous waste generation.

GI-11.	Insulate Pipes:  Identify and insulate pipes in unheated chases to reduce energy use.

GI-16.	Paint Markers - Non-aerosol:  Markers similar to Magic MarkersTM are available for marking barrels, equipment, etc., instead of using spray paint.  This use would eliminate VOC emissions from the paint and reduce the number of aerosol cans in the waste stream.  These markers are available virtually everywhere.

GI-20.	Paint - Reduce Floor Painting:  Reduce the frequency of floor painting, especially in hangers, when done primarily for cosmetic purposes.  This would reduce emission of VOCs into the air, provide a safer walking surface, and reduce wastes.

GI-21.	Preprinted Drum Labels:  Use prepared decals, stencils, or preprinted drum labels as an alternative to spray painting.  This procedure eliminates VOC emissions from the paint and reduces the number of aerosol cans in the waste stream.

GI-22.	Rag Washwater Treatment:  If rags that may be contaminated by hazardous materials  are washed prior to recycling or disposal as solid waste, the washwater may need to be tested prior to discharge.

GI-23.	Rechargeable Flashlights:  Use rechargeable flashlights when possible.  Many models are available that plug in for recharging.

GI-28.	Thermometers:  Use mechanical or bi-metallic thermometers instead of mercury thermometers.

GI-29.	Volatile Vapor Recovery Systems:  Use volatile vapor recovery systems on fuel storage and dispensing systems to reduce VOC emissions.

GI-30.	Valve Substitution - Permanently Lubricated:  Use permanently lubricated valves when possible to reduce the amount of lubrication required, also reduces man-hours to perform lubrication.

GI-31.	Valve Substitution - Permanently Sealed:  Use permanently sealed valves when possible to reduce the amount of lubrication required, also reduces man-hours to perform lubrication.



3.14.9	Potential NFAs Applicable to the Heat Operations Shop



NFA-04.	Energy Management/Monitoring Systems:  Energy management and monitoring systems can be used to reduce energy usage, especially during peak load periods.

NFA-06.	Heating Oil - Substitute with Natural Gas:  Operators of large heating plants and individual building units find cost savings by converting heating oil systems to natural gas.  Installations may be able to obtain assistance from local utility providers.  Furthermore, natural gas fixed systems do not require complex emission controls like those which may be  required on oil fired systems.

NFA-09.	Vehicle Fuel Substitute:  There are many alternatives to gasoline and diesel powered vehicles used by CEO Shops.  Use of alternatively fueled vehicles is mandated by Federal Law and can reduce costs as well as pollution.



3.15	HOSPITAL MAINTENANCE SHOP



3.15.1	Organization



The Hospital Maintenance Shop is typically organized under the Facility Management Branch.  This shop is also known as the Hospital Zone.



3.15.2	Mission



The Hospital Maintenance Shop is typically responsible for facility maintenance of the medical complex.  Generally, the Hospital Maintenance Shop is augmented, as needed, by a zone maintenance shop.  On some installations, the Hospital Maintenance Shop maintains only the heating and chiller facility while a zone maintenance shop or in-house medical maintenance personnel provide routine maintenance services to the remainder of the medical complex.



�3.15.3	Description of Activities and Processes



The following is a listing of typical processes performed in this shop.

Clean and maintain work area (GEN-M)

Maintain and change chemicals in equipment  (GEN-C)

Maintain and change fluid levels in equipment (GEN-F)

Maintain and repair distribution lines (HET-L)

Maintain and repair electrical systems (ZON-E)

Maintain and repair facilities (ZON-M)

Maintain and repair facility boiler and chiller units (ZON-R)

Maintain and repair HVAC systems (ZON-H)

Maintain and repair plumbing systems (ZON-L)

Maintain and repair refrigeration units (REF-R)

Maintain and repair shop equipment (GEN-R)

Maintain automated controls for boiler systems (HET-C)

Maintain service vehicles assigned to shop (VEH-M)

Paint interior surfaces (PNT-I)

Perform preventive maintenance (GEN-P)



3.15.4	Typical Materials Usage



The following is a representative listing of materials used in the Hospital Maintenance Shop.

�Absorbent compound

Acetylene

Adhesives, various

Antifoam liquid

Antifreeze

Antiseize compound

Argon

Ballasts

Batteries, various

Battery acid

Belt dressing

Biocide

Boiler mortar

Brake fluid

Capacitors

Caulk, various

Caustic soda

Chalk, marking, various

Citric acid

Cloth sealant

Coil cleaner

Conduit

Cooling tower treatment

Copolymer

Cyclohexamine

Degreasers

Drywall

Electrical switches

Fiberglass insulation

Fiberglass pipe

Flux

Gasoline

Glass cleaner

Glazing compound

Grease, bearing

Grease, lubricating

Hardness indicator

Housekeeping products

HVAC filters

Hydraulic fluid

Iron pipe

Iron pipe fittings

Joint compound

Lacquers, various

Light bulbs, various

Limeaway™

Lubricant, shaft

Morholine

Nitrate indicator

Nitrogen

Oil refrigerant

Oil, cutting

Oil, lubricating

Oil, penetrating

Oil, vacuum pump

Oxygen

Paint brushes/rollers

Paint thinner

Paint, various

pH indicators, various

Parts

Phosphate powder

Plumbers putty

PVC cement

PVC cleaning compound

PVC pipe

Refrigerants, various 

Scale remover

Sealants, various

Sealer, floor

Shop rags

Sodium pellets

Solder

Spackling compound

Starting fluid

Sulfite, various

Sulfuric acid

Sweeping compound

Thread compound

Titrating solution

Transmission fluid

Wallcover undercoat

Wallcovering, various

Wallpaper adhesive

Wallpaper primer

Water softening chemicals

Wax, vehicle

WD-40(

Windshield washer fluid

Wire, various

Wood

Wood filler, various

Wood glue

�

3.15.5	Typical Waste Streams



The following waste streams are typically generated by the Hospital Maintenance Shop when engaged in normal activities.  Typical existing methods of waste disposal for each waste stream are shown in Table 3.15-1.

Absorbent compound:  Drummed and sent to CAP or DRMO for disposal.

Aerosol cans:  Collected and sent to the Paint Shop or CAP for disposal.

Antifreeze:  Recycled in or out of equipment or sent to CAP or DRMO for disposal by a contractor.

Boiler blowdown:  Drummed after water is recovered, and sent to DRMO for disposal.  Water is released to sanitary sewer.

Drywall scrap:  Drywall/gypsum scrap is disposed of in a construction landfill.

Fluorescent light bulbs:  Disposed of as solid waste or recycled.

HVAC filters: Collected and sent to CAP or DRMO or disposed of as solid waste.

Insulation waste:  Disposed of as solid waste if asbestos free.  If ACM, disposed of in approved landfill.

Light bulbs:  Disposed of as solid waste; some are collected, drummed and sent to CAP or DRMO for disposal as solid waste or hazardous waste.  Some light bulbs may contain sodium or mercury.

Oil, waste:  Drummed and sent to CAP or DRMO.

Packaging material:  Cardboard and wood are recycled or disposed of as solid waste.

Paint brushes/rollers:  Reused after cleaning if possible; dried and disposed of as solid waste.

Paint containers, metal:  Dried and disposed of as solid waste or sent to CAP or DRMO for crushing and recycling.

Paint containers, plastic:  Dried and disposed of as solid waste or sent to CAP or DRMO for recycling.

Paint/lacquer thinner:  Recycled by distilling or decanting or sent CAP or DRMO for disposal.

Shop rags:  Contractor recycled or disposed of as solid waste.

Sweeping compound:  Disposed of as solid waste.

Wood scrap:  Sent to construction dumpster; disposed of as solid waste or sent to chipper.



Table 3.15-1.�Summary of Typical Existing Waste Stream Disposition for the Hospital Maintenance Shop��Waste Stream�Consumed�To

Air�Recycled 

in Shop�Recycled 

on Base�Contractor Disposal�Contractor

Recycle�To 

Water�Solid

Waste�HAZ

WASTE��Absorbent Compound�����X�X�����Aerosol cans����X�X�X��X���Antifreeze�X��X�X��X�����Boiler blowdown�����X��X����Drywall scrap��������X���Fluorescent light bulbs�����X���X���HVAC Filters�����X�X��X���Insulation waste��������X�X��Oil, waste�����X�X�����Light bulbs�����X���X���Packaging materials����X�X�X��X���Paint brushes/rollers���X�����X���Paint containers, metal����X�X�X��X���Paint containers, plastic����X�X�X��X���Paint/lacquer thinner����X��X�����Shop rags����X��X��X���Sweeping compound��������X���Wood scrap����X��X��X���

3.15.6	Potential PPOs Applicable to the Hospital Maintenance Shop



PPO-01.	Aerosol Can Disposal System: This PPO addresses the management and disposal of full, partially full, or empty aerosol cans turned in for disposal.  Recycling spent aerosol cans is environmentally responsible.  By recycling these containers, costs previously associated with disposal can be drastically reduced.  Valuable landfill space is also conserved through recycling efforts.  

PPO-04.	Battery Recycling/Reuse:  This PPO describes the recycling of alkaline Ni-Cd and lithium batteries.  Recycling these batteries can significantly reduce disposal costs.

PPO-05.	Battery Recharging:  This PPO involves the use of rechargeable batteries (Ni-Cd and lithium) in place of disposable alkaline batteries.  Battery recycling or disposal is covered in PPO-04.  The use of rechargeable batteries will significantly reduce battery purchase costs.

PPO-06.	Boiler Blow Down - Automated:  This PPO describes the use of automated boiler controls to improve steam boiler blowdown procedures. This PPO will save energy by reducing what is lost during the blowdown.  This PPO will also save boiler water treatment chemicals.

PPO-07.	Chiller Purge Units - Replace with Automated Purge Systems  This PPO addresses the replacement of chiller purge valves with systems that control releases of ozone depleting substances (ODS) into the air.  Implementation of this PPO will reduce the costs for replacement refrigerant as well as help the installation meet its ODS reduction goals.

PPO-11.	Filters, HVAC:  This PPO describes the use of a variety of HVAC filters to condition indoor air.  Newer filters with impregnated chemicals and granular activated carbon (GAC) can last many times longer than conventional filters and provide substantially better indoor air quality (IAQ).  Use of the alternative filters will reduce the need to frequently change and dispose of filters.

PPO-13.	Fluorescent Bulb Disposal:  This PPO discusses fluorescent light bulb recycling/disposal issues.

PPO-16.	Lighting  -  Extended Service Bulbs:  This PPO describes the use of extended service bulbs such as halogen and compact fluorescent bulbs in the place of standard incandescent bulbs.  These bulbs will usually provide better light, conserve energy, and reduce the time spent changing light bulbs.

PPO-17.	Lighting  -  Reflector Bulbs: This PPO describes the replacement of incandescent reflector bulbs with halogen bulbs as a means of reducing energy use.

PPO-22.	Paint Mixing - Undercoat:  Excess paint, paints with expired shelf lives, and unwanted paint can create significant disposal costs.  However, these paints could be reused as undercoat paints for other painting projects.  This PPO describes the use of these unwanted paints as undercoat paints.

PPO-25.	Paint Removal Options:  This PPO addresses the use of a water jet system as an alternative to using abrasive media for removing paint.  Significant reductions in waste volume can be achieved by water jet systems.

PPO-26.	Paint Sprayer Alternatives:  This PPO addresses various alternatives to conventional paint spray guns.  Either high volume, low pressure (HVLP) or airless spray guns can reduce the amount of paint required for a given job.  Reducing the quantity of paint used both reduces emissions and saves money used to purchase paint.

PPO-27.	Paint Thinner Recovery Options:  Paint thinners are used in significant quantities in the Paint Shop and other CE activities.  The thinner, after it becomes contaminated from use in cleaning, must be treated as a hazardous waste.  However, these paint thinners may be recycled, thereby reducing waste volumes.  This PPO addresses two options, distilling or decanting, by which the thinners may be recycled.

PPO-30.	Remote Monitoring Systems:  This PPO describes the use of a remote monitoring and control system for management of pump stations, chemical feed (such as at a swimming pool), and similar operations at remote locations.

PPO-31.	Shop Rag Management:  This PPO describes three alternatives to the current practice of purchasing rags through the supply system and then disposing of them as a hazardous or non-hazardous waste (as appropriate).  Either using a towel service or disposable wipes will reduce the volume of waste and the overall rag management costs.



3.15.7	Potential Management Practices Applicable to the Hospital Maintenance Shop



MP-01.	Aerosol Can Substitution:  Refillable compressed air-powered spray containers can replace the purchase of materials in aerosol containers.  Containers come in a variety of sizes from several ounces to a pint or more.  Paint is added to the containers just prior to use and the container is pressurized with compressed air.  Unused paint can be returned to the original container. Refillable air-powered spray containers must be cleaned immediately after use.

MP-02.	Battery Maintenance:  Preventive maintenance of batteries, including fluid level inspection, and regular cleaning can substantially reduce premature battery failure.  See PPO-04 and PPO-06, also.

MP-03.	Chemical Takeback Program:  Chemicals which are returned after a project’s completion must be in full, unopened containers.  Also, supply contracts can be written requiring contractors to take back excess material.

MP-04.	Construction Landfill on Installation:  A small landfill, accepting construction and demolition wastes only, is operated on-base to reduce disposal costs.

MP-05.	Construction Material - Recycle:  Recycling construction wastes such as wood scraps, sawdust, concrete rubble, etc. can save disposal fees.

MP-06.	Container Disposal:  Ensuring containers are empty of hazardous materials quantities regulatory compliance and prevents fines.  See MP-07 and MP-08, also.

MP-07.	Container Management Program:  A consistent management policy regarding management of empty containers simplifies compliance and waste management.  See MP-06 and MP-08, also.

MP-08.	Container Washing Prior to Recycling:  Management must ensure that cleaning of empty hazardous materials containers meets RCRA requirements.  See MP-06 and MP-07, also.

MP-09.	Contract Specification for Use of Non-Hazardous Materials:  All local purchase requests should be reviewed to ensure that the material purchased is the least hazardous options which will still meet the customers needs.

MP-10.	Review Recurring Work Program (RWP):  The RWP can save manpower, reduce costs, and minimize pollution.

MP-11.	Energy Management and Conservation:  Establishing a Comprehensive Energy Management and Conservation Program aimed at new construction and facility renovation, will ensure compliance with Federal Law and save money.

MP-12.	Hazardous Material Tracking System (Disposal):  The Central Accumulation Point uses a hazard tracking system that allows tracking of contents of all waste containers leaving the CAP.  This allows more positive control over waste disposition.

MP-13.	Hazardous Materials Control and Oversight by Pharmacy - CE Considerations:  Consolidating shop inventories of hazardous materials will improve inventory control and simplify hazardous materials management.

MP-14.	HAZCOM Materials Standardization Among Shops:  Standardization of hazardous materials simplifies compliance with HAZCOM requirements, as well as hazardous materials management.

MP-15.	HVAC Maintenance Master Plan:  Heating, ventilation, and air conditioning maintenance is an extensive responsibility.  An effective preventive maintenance plan is essential in order to keep tabs on equipment and ensure good working order is maintained at all times.

MP-16.	Leak Detector for Refrigerant:  A Microns® Vacuum Gauge is an excellent  tester for refrigerant leakage as is an automatic halogen leak detector (tif®).  Together these may be doubly effective for quick leak detection and repair.

MP-17.	Life-Cycle Costing:  Examining life cycle costs of equipment and hazardous material purchases will save money in the long term.

MP-18.	Manifesting at Shop:  Using internal hazardous waste manifests will simplify hazardous waste tracking, and aid in the documentation of hazardous waste reporting.

MP-19.	Material Management Discussion Sessions to Consider Substitutions:  Set up meetings among craftsmen and materials acquisition staff to discuss new materials and substitution test programs. Include discussions focused on the standardization of materials among similar shops.

MP-20.	Metal Scrap Segregated and Collected for Sale:  A program devised for the reuse of scrap and sheet metal would reduce disposal and purchasing costs by providing an avenue for obtaining materials for secondary use or partial jobs when full orders are not needed.

MP-22.	Paint Solvent Management:  Implementation of an aggregate paint solvent recycling program for the paint shop and other CE shops will result in a significant reduction in solvent purchased and waste solvent generated.  See PPO-29, also.

MP-23.	Paint Substitution:  Substituting solvent and oil-based paints with water-based coatings for facility and equipment painting will significantly reduce the volume of spent solvents generated as a result of equipment cleanup.  Quality water-based paints are available that meet durability and aesthetic requirements for equipment and facility applications.  See PPO-07, also.

MP-24.	Pallet Management:  A Pallet Management Program can reduce the amount of material going to a landfill and help the base meet its solid waste reduction goals.

MP-25.	Preventive Maintenance Tracking Software:  Preventive maintenance tracking software allows accurate descriptions to be kept on an office computer for immediate equipment status updates. Information such as name, equipment check-out/check-in dates by zone, equipment ID number, and supplied training can be listed in the database.

MP-26.	Waste Disposal Instruction Sheets:  Quick reference sheets summarizing hazardous waste disposal methods would enable shop personnel to have swift and accurate reference to proper hazardous waste disposal procedures.  See MP-14, also.

MP-27.	Water Conservation:  A Water Conservation Program including design requirements for new construction and facility renovation can save money and reduce water consumption.

MP-28.	Worker Input to PPO Implementation:  Shop personnel are an important and often overlooked resource in the identification and implementation of PPOs.



3.15.8	Potential Good Ideas Applicable to the Hospital Maintenance Shop



GI-01.	Absorbent Materials - Cleanup:  Use of new spill cleanup materials and innovative management of used cleanup materials can reduce the amount of waste requiring disposal.

GI-02.	Compression Joints Rather than Solder:  Use compression plumbing fittings rather than solder, when possible.  This reduces use of solder and flux, thus reducing hazardous material usage and eliminating some air emissions.

GI-03.	Compressors - Oil-less as Substitute:  Replace compressors with oil-less compressors when possible.  This eliminates the need to replace and dispose of compressor oil, saving both manpower and disposal costs.

GI-08.	Equipment Identification - Bar Code System/Punch Plate System:  Alternative equipment identification methods can reduce or eliminate the practice of using stencils and spray paints to label equipment.  This reduces hazardous materials usage and hazardous waste generation.

GI-10.	Ink Brush:  Substitute an ink brush for spray paint when marking drums.

GI-11.	Insulate Pipes:  Identify and insulate pipes in unheated chases to reduce energy use.

GI-13.	LED Exit Signs:  Use only energy efficient LED exit signs.

GI-16.	Paint Markers - Non-aerosol:  Markers similar to Magic MarkersTM are available for marking barrels, equipment, etc., instead of using spray paint.  This use would eliminate VOC emissions from the paint and reduce the number of aerosol cans in the waste stream.  These markers are available virtually everywhere.

GI-17.	Paint Primer:  Use acrylic latex primer for application to galvanized surfaces.  Most primers for galvanized application are oil-based and have a high VOC content.  Use of acrylic latex primers would reduce emissions as well as hazardous waste.

GI-19.	Paint Thinner Practices:  Aggregate paint thinner collection at a central collection point (possibly the Paint Shop) where is could be recycled.  The thinner could then be economically distilled or decanted.  This would reduce a hazardous waste stream.  Figure 6.2-1 is a photograph of a paint solvent recycling unit.

GI-20.	Paint - Reduce Floor Painting:  Reduce the frequency of floor painting, especially in hangers, when done primarily for cosmetic purposes.  This would reduce emission of VOCs into the air, provide a safer walking surface, and reduce wastes.

GI-21.	Preprinted Drum Labels:  Use prepared decals, stencils, or preprinted drum labels as an alternative to spray painting.  This procedure eliminates VOC emissions from the paint and reduces the number of aerosol cans in the waste stream.

GI-22.	Rag Washwater Treatment:  If rags that may be contaminated by hazardous materials  are washed prior to recycling or disposal as solid waste, the washwater may need to be tested prior to discharge.

GI-23.	Rechargeable Flashlights:  Use rechargeable flashlights when possible.  Many models are available that plug in for recharging.

GI-24.	Refrigerant/Halon Substitutes:  Actively identify and procure substitutes for refrigerants as they become available.

GI-28.	Thermometers:  Use mechanical or bi-metallic thermometers instead of mercury thermometers.

GI-29.	Volatile Vapor Recovery Systems:  Use volatile vapor recovery systems on fuel storage and dispensing systems to reduce VOC emissions.

GI-30.	Valve Substitution - Permanently Lubricated:  Use permanently lubricated valves when possible to reduce the amount of lubrication required, also reduces man-hours to perform lubrication.

GI-31.	Valve Substitution - Permanently Sealed:  Use permanently sealed valves when possible to reduce the amount of lubrication required, also reduces man-hours to perform lubrication.

GI-33.	Wood Recycling:  Deliver wood pieces too small for construction reuse to DRMO for recycling.  Chipping the wood for mulch or compost is also acceptable.  This reduces solid waste going to a landfill.



3.15.9	Potential NFAs Applicable to the Hospital Maintenance Shop



NFA-01.	Automatic Sample/Adjust Water Conditioner:  Water conditioning units are available that automatically sample unit water and provide needed chemicals upon analysis of the sample.

NFA-04.	Energy Management/Monitoring Systems:  Energy management and monitoring systems can be used to reduce energy usage, especially during peak load periods.

NFA-06.	Heating Oil - Substitute with Natural Gas:  Operators of large heating plants and individual building units find cost savings by converting heating oil systems to natural gas.  Installations may be able to obtain assistance from local utility providers.  Furthermore, natural gas fixed systems do not require complex emission controls like those which may be  required on oil fired systems.

NFA-09.	Vehicle Fuel Substitute:  There are many alternatives to gasoline and diesel powered vehicles used by CEO Shops.  Use of alternatively fueled vehicles is mandated by Federal Law and can reduce costs as well as pollution.



�3.16	LIQUID FUELS MAINTENANCE SHOP



3.16.1	Organization



The Liquid Fuels Maintenance Shop is typically organized under the Infrastructure Branch.



3.16.2	Mission



The Liquid Fuels Maintenance Shop is responsible for maintenance and repair of the POL storage and distribution systems, the military refueling station, and the Aerospace Ground Equipment (AGE) fuel station.  The Shop may also maintain the deicing fluid system for the installation.  Shop personnel  are prime responders for spill cleanup and are generally responsible for cleaning bulk storage and underground storage tanks.



3.16.3	Description of Activities and Processes



The following is a listing of typical processes performed in this shop.

Clean and maintain work area (GEN-M)

Clean tanks (POL-C)

Maintain and repair deicing fluid systems (POL-I)

Maintain and repair refueling point equipment (POL-M)

Maintain and repair POL bulk storage and distribution systems (POL-D)

Maintain fuel spill response capability (POL-S)

Maintain service vehicles assigned to shop (VEH-M)

Perform preventive maintenance (GEN-P)

Place and maintain booms at water outflows (POL-B)

Pressure test fuel lines (POL-T)



3.16.4	Typical Materials Usage



The following is a representative listing of materials used in the Liquid Fuels Maintenance Shop.

�Absorbent booms

Absorbent compound

Absorbent pads

Antifreeze

Brake fluid

Caulk, various

Corrosion preventative compound

Deicing fluid

Filters, fuel

Flux

Gasoline

Glass cleaner

Grease, lubricating

Housekeeping products

Hydraulic fluid

Joint sealing compound, various

Methane

Oil, cutting

Oil, lubricating

Oil, penetrating

Paint brushes/rollers

Paint, various

Parts

Pipe sealing compound

Primers, various

Propane

Rust inhibitor

Shop rags

Solder

Starting fluid

Sweeping compound

Transmission fluid

Wax, vehicle

WD-40(

Windshield washer fluid



�

3.16.5	Typical Waste Streams



The following waste streams are typically generated by the Liquid Fuels Maintenance Shop when engaged in normal activities.  Typical existing methods of waste disposal for each waste stream are shown in Table 3.16-1.

Absorbent booms:  Drummed and sent to CAP or DRMO for disposal.

Absorbent compound:  Drummed and sent to CAP or DRMO for disposal.

Absorbent pads:  Wrung out, reused, if possible; drummed and sent to CAP or DRMO for disposal.

Aerosol cans:  Collected and sent to the Paint Shop or CAP for puncturing and disposal as scrap metal.

Contaminated fuel:  Drummed and sent to the CAP or DRMO for disposal 

Downgraded fuel:  Drummed and used by the AGE shop in AGE equipment.

Fuel filters:  Drained then disposed of as non-hazardous solid waste; metal filter cases are sent to CAP or DRMO for recycling.

Mercury switches:  Drummed and sent to CAP or DRMO.

Metal cylinders:  Drilled and recycled as metal scrap through CAP or DRMO.

Other:  Other materials are consumed in process.

Paint brushes/rollers:  Reused after cleaning if possible; dried and disposed of as solid waste.

Paint containers, metal:  Dried and disposed of as solid waste or sent to CAP or DRMO for crushing and recycling.

Recovered fuel:  Placed in bowser and returned to fuel supply.

Shop rags:  Contractor recycled or disposed of as solid waste.

Sludge from tanks:  Drummed and sent to CAP or DRMO for disposal.

Sweeping compound:  Disposed of as solid waste.



3.16.6	Potential PPOs Applicable to the Liquid Fuels Maintenance Shop



PPO-01.	Aerosol Can Disposal System: This PPO addresses the management and disposal of full, partially full, or empty aerosol cans turned in for disposal.  Recycling spent aerosol cans is environmentally responsible.  By recycling these containers, costs previously associated with disposal can be drastically reduced.  Valuable landfill space is also conserved through recycling efforts.  See MP-01 on other spray can issues, also.

PPO-04.	Battery Recycling/Reuse:  This PPO describes the recycling of alkaline Ni-Cd and lithium batteries.  Recycling these batteries can significantly reduce disposal costs.

PPO-05.	Battery Recharging:  This PPO involves the use of rechargeable batteries (Ni-Cd and lithium) in place of disposable alkaline batteries.  Battery recycling or disposal is covered in PPO-04.  The use of rechargeable batteries will significantly reduce battery purchase costs.

PPO-12.	Filters, Oil/Gas:  This PPO addresses the management of used fuel and oil filters.  Most states allow the disposal of used filters in ordinary trash as long as they have been properly drained.  Metal cased filters are a recyclable resource.  This PPO does not apply to filter inserts which have little or no metal content.  The objective of this PPO is to reduce the volume of the solid waste stream.

PPO-14.	Fuel Downgrading Program:  This PPO addresses the recycling of waste fuel by careful management and reuse.  The objective of this PPO is to reduce the volume of hazardous waste and recover the energy value of the fuel.

PPO-31.	Shop Rag Management:  This PPO describes three alternatives to the current practice of purchasing rags through the supply system and then disposing of them as a hazardous or non-hazardous waste (as appropriate).  Either using a towel service or disposable wipes will reduce the volume of waste and the overall rag management costs.



Table 3.16-1.�Summary of Typical Existing Waste Stream Disposition for the Liquid Fuels Maintenance Shop��Waste Stream�Consumed�To �Air�Recycled 

in Shop�Recycled 

on Base�Contractor Disposal�Contractor

Recycle�To �Water�Solid

Waste�HAZ

WASTE��Absorbent booms�����X������Absorbent compound����X��X��X�X��Absorbent pads���X�X�X���X�X��Aerosol cans����X�X�X��X���Contaminated fuel����X�X�X�����Downgraded fuel����X�������Fuel filters�����X���X���Mercury switches�����X������Metal cylinders��������X���Other�X����������Paint brushes/rollers���X�����X���Paint containers, metal����X�X�X��X���Recovered fuel����X�������Shop rags����X��X��X���Sludge from tanks�����X������Sweeping compound��������X���



3.16.7	Potential Management Practices Applicable to the Liquid Fuels Maintenance Shop



MP-01.	Aerosol Can Substitution:  Refillable compressed air-powered spray containers can replace the purchase of materials in aerosol containers.  Containers come in a variety of sizes from several ounces to a pint or more.  Paint is added to the containers just prior to use and the container is pressurized with compressed air.  Unused paint can be returned to the original container. Refillable air-powered spray containers must be cleaned immediately after use.

MP-08.	Container Washing Prior to Recycling:  Management must ensure that cleaning of empty hazardous materials containers meets RCRA requirements.  See MP-06 and MP-07, also.

MP-09.	Contract Specification for Use of Non-Hazardous Materials:  All local purchase requests should be reviewed to ensure that the material purchased is the least hazardous options which will still meet the customers needs.

MP-10.	Review Recurring Work Program (RWP):  The RWP can save manpower, reduce costs, and minimize pollution.

MP-12.	Hazardous Material Tracking System (Disposal):  The Central Accumulation Point uses a hazard tracking system that allows tracking of contents of all waste containers leaving the CAP.  This allows more positive control over waste disposition.

MP-14.	HAZCOM Materials Standardization Among Shops:  Standardization of hazardous materials simplifies compliance with HAZCOM requirements, as well as hazardous materials management.

MP-17.	Life-Cycle Costing:  Examining life cycle costs of equipment and hazardous material purchases will save money in the long term.

MP-18.	Manifesting at Shop:  Using internal hazardous waste manifests will simplify hazardous waste tracking, and aid in the documentation of hazardous waste reporting.

MP-19.	Material Management Discussion Sessions to Consider Substitutions:  Set up meetings among craftsmen and materials acquisition staff to discuss new materials and substitution test programs. Include discussions focused on the standardization of materials among similar shops.

MP-22.	Paint Solvent Management:  Implementation of an aggregate paint solvent recycling program for the paint shop and other CE shops will result in a significant reduction in solvent purchased and waste solvent generated.  See PPO-29, also.

MP-23.	Paint Substitution:  Substituting solvent and oil-based paints with water-based coatings for facility and equipment painting will significantly reduce the volume of spent solvents generated as a result of equipment cleanup.  Quality water-based paints are available that meet durability and aesthetic requirements for equipment and facility applications.  See PPO-07, also.

MP-25.	Preventive Maintenance Tracking Software:  Preventive maintenance tracking software allows accurate descriptions to be kept on an office computer for immediate equipment status updates. Information such as name, equipment check-out/check-in dates by zone, equipment ID number, and supplied training can be listed in the database.

MP-26.	Waste Disposal Instruction Sheets:  Quick reference sheets summarizing hazardous waste disposal methods would enable shop personnel to have swift and accurate reference to proper hazardous waste disposal procedures.  See MP-14, also.

MP-28.	Worker Input to PPO Implementation:  Shop personnel are an important and often overlooked resource in the identification and implementation of PPOs.



3.16.8	Potential Good Ideas Applicable to the Liquid Fuels Maintenance Shop



GI-01.	Absorbent Materials - Cleanup:  Use of new spill cleanup materials and innovative management of used cleanup materials can reduce the amount of waste requiring disposal.

GI-02.	Compression Joints Rather than Solder:  Use compression plumbing fittings rather than solder, when possible.  This reduces use of solder and flux, thus reducing hazardous material usage and eliminating some air emissions.

GI-07.	Dumpster Maintenance:  Consolidate maintenance of dumpsters at one location that has controls for wash water runoff.  This prevents material from dumpster washing ending up in the storm sewer and possibly, resulting in discharge violations.

GI-08.	Equipment Identification - Bar Code System/Punch Plate System:  Alternative equipment identification methods can reduce or eliminate the practice of using stencils and spray paints to label equipment.  This reduces hazardous materials usage and hazardous waste generation.

GI-09.	Fuel Vacuums:  Spills of liquid can be vacuumed using an explosion-proof vacuum.  Vacuums mounted on 55-gallon drums or attached to smaller receptacles are available.  Vacuums are portable and can be easily moved to the spill site.

GI-10.	Ink Brush:  Substitute an ink brush for spray paint when marking drums.

GI-16.	Paint Markers - Non-aerosol:  Markers similar to Magic MarkersTM are available for marking barrels, equipment, etc., instead of using spray paint.  This use would eliminate VOC emissions from the paint and reduce the number of aerosol cans in the waste stream.  These markers are available virtually everywhere.

GI-20.	Paint - Reduce Floor Painting:  Reduce the frequency of floor painting, especially in hangers, when done primarily for cosmetic purposes.  This would reduce emission of VOCs into the air, provide a safer walking surface, and reduce wastes.

GI-21.	Preprinted Drum Labels:  Use prepared decals, stencils, or preprinted drum labels as an alternative to spray painting.  This procedure eliminates VOC emissions from the paint and reduces the number of aerosol cans in the waste stream.

GI-22.	Rag Washwater Treatment:  If rags that may be contaminated by hazardous materials  are washed prior to recycling or disposal as solid waste, the washwater may need to be tested prior to discharge.

GI-23.	Rechargeable Flashlights:  Use rechargeable flashlights when possible.  Many models are available that plug in for recharging.



3.16.9	Potential NFAs Applicable to the Liquid Fuels Maintenance Shop



None identified.



3.17	LOCK SHOP



3.17.1	Organization



The Lock Shop is generally organized under the Heavy Repair Branch.



3.17.2	Mission



The Lock Shop is responsible for installation and repair of locks.



3.17.3	Description of Activities and Processes



The following is a listing of typical processes performed in the shop.

Clean and maintain work area (GEN-M)

Install and repair locks (LOK-I)

Maintain service vehicles assigned to shop (VEH-M)



3.17.4	Typical Materials Usage



The following is a representative listing of materials used in the Lock Shop.

�Antifreeze

Brake fluid

Gasoline

Glass cleaner

Graphite 

Housekeeping products

Hydraulic fluid

Oil, lubricating

Oil, penetrating

Parts

Shop rags

Starting fluid

Sweeping compound

Transmission fluid

Wax, vehicle

WD-40(

Windshield washer fluid

Wood filler, various

�



3.17.5	Typical Waste Streams



The following waste streams are typically generated by the Lock Shop when engaged in normal activities.  Typical existing methods of waste disposal for each waste stream are shown in Table 3.17-1.

Metal scrap:  Collected and sent to CAP or DRMO.

Other:  Other materials are consumed in process.

Shop rags:  Contractor recycled or disposed of as solid waste.

Sweeping compound:  Disposed of as solid waste.



Table 3.17-1.�Summary of Typical Existing Waste Stream Disposition for the Lock Shop��Waste Stream�Consumed�To

Air�Recycled 

in Shop�Recycled 

on Base�Contractor Disposal�Contractor

Recycle�To 

Water�Solid

Waste�HAZ

WASTE��Other�X����������Metal scrap����X��X��X���Shop rags����X��X��X���Sweeping compound��������X���

3.17.6	Potential PPOs Applicable to the Lock Shop



PPO-31.	Shop Rag Management:  This PPO describes three alternatives to the current practice of purchasing rags through the supply system and then disposing of them as a hazardous or non-hazardous waste (as appropriate).  Either using a towel service or disposable wipes will reduce the volume of waste and the overall rag management costs.



3.17.7	Potential Management Practices Applicable to the Lock Shop



MP-13.	Hazardous Materials Control and Oversight by Pharmacy - CE Considerations:  Consolidating shop inventories of hazardous materials will improve inventory control and simplify hazardous materials management.

MP-14.	HAZCOM Materials Standardization Among Shops:  Standardization of hazardous materials simplifies compliance with HAZCOM requirements, as well as hazardous materials management.

MP-18.	Manifesting at Shop:  Using internal hazardous waste manifests will simplify hazardous waste tracking, and aid in the documentation of hazardous waste reporting.

MP-19.	Material Management Discussion Sessions to Consider Substitutions:  Set up meetings among craftsmen and materials acquisition staff to discuss new materials and substitution test programs. Include discussions focused on the standardization of materials among similar shops.

MP-20.	Metal Scrap Segregated and Collected for Sale:  A program devised for the reuse of scrap and sheet metal would reduce disposal and purchasing costs by providing an avenue for obtaining materials for secondary use or partial jobs when full orders are not needed.

MP-26.	Waste Disposal Instruction Sheets:  Quick reference sheets summarizing hazardous waste disposal methods would enable shop personnel to have swift and accurate reference to proper hazardous waste disposal procedures.  See MP-14, also.





3.17.8	Potential Good Ideas Applicable to the Lock Shop



None identified.



3.17.9	Potential NFAs Applicable to the Lock Shop



NFA-09.	Vehicle Fuel Substitute:  There are many alternatives to gasoline and diesel powered vehicles used by CEO Shops.  Use of alternatively fueled vehicles is mandated by Federal Law and can reduce costs as well as pollution.



3.18	MAINTENANCE ENGINEERING OFFICE



3.18.1	Organization



The Maintenance Engineering Office is typically organized as a direct reporting branch to the Operations Flight.



3.18.2	Mission



The Maintenance Engineering Office is responsible for preparing specifications and preparing, releasing, and awarding maintenance contracts.  The office also monitors contracts for refuse collection and grounds maintenance.



3.18.3	Description of Activities and Processes



The following is a listing of typical processes performed in this shop.

Monitor energy use and energy contracts (CON-E)

Perform quality assurance evaluations (QAE) on contracts (CON-Q)

Prepare and release contracts (CON-C)

Prepare specifications for contracts (CON-P)



3.18.4	Typical Materials Usage



N/A



3.18.5	Typical Waste Streams



N/A



3.18.6	Potential PPOs Applicable to the Maintenance Engineering Office



None identified.



�3.18.7	Potential Management Practices Applicable to the Maintenance Engineering Office



MP-09.	Contract Specification for Use of Non-Hazardous Materials:  All local purchase requests should be reviewed to ensure that the material purchased is the least hazardous options which will still meet the customers needs.

MP-11.	Energy Management and Conservation:  Establishing a Comprehensive Energy Management and Conservation Program aimed at new construction and facility renovation, will ensure compliance with Federal Law and save money.

MP-12.	Hazardous Material Tracking System (Disposal):  The Central Accumulation Point uses a hazard tracking system that allows tracking of contents of all waste containers leaving the CAP.  This allows more positive control over waste disposition.

MP-14.	HAZCOM Materials Standardization Among Shops:  Standardization of hazardous materials simplifies compliance with HAZCOM requirements, as well as hazardous materials management.

MP-15.	HVAC Maintenance Master Plan:  Heating, ventilation, and air conditioning maintenance is an extensive responsibility.  An effective preventive maintenance plan is essential in order to keep tabs on equipment and ensure good working order is maintained at all times.

MP-17.	Life-Cycle Costing:  Examining life cycle costs of equipment and hazardous material purchases will save money in the long term.

MP-19.	Material Management Discussion Sessions to Consider Substitutions:  Set up meetings among craftsmen and materials acquisition staff to discuss new materials and substitution test programs. Include discussions focused on the standardization of materials among similar shops.

MP-25.	Preventive Maintenance Tracking Software:  Preventive maintenance tracking software allows accurate descriptions to be kept on an office computer for immediate equipment status updates. Information such as name, equipment check-out/check-in dates by zone, equipment ID number, and supplied training can be listed in the database.

MP-26.	Waste Disposal Instruction Sheets:  Quick reference sheets summarizing hazardous waste disposal methods would enable shop personnel to have swift and accurate reference to proper hazardous waste disposal procedures.  See MP-14, also.

MP-27.	Water Conservation:  A Water Conservation Program including design requirements for new construction and facility renovation can save money and reduce water consumption.



3.18.8	Potential Good Ideas Applicable to the Maintenance Engineering Office



GI-06.	Contractor Follow-Up - Management of Hazardous Waste: Rigorous post-construction contract inspections ensure that no hazardous materials or hazardous wastes are left on site.

GI-07.	Dumpster Maintenance:  Consolidate maintenance of dumpsters at one location that has controls for wash water runoff.  This prevents material from dumpster washing ending up in the storm sewer and possibly, resulting in discharge violations.

GI-24.	Refrigerant/Halon Substitutes:  Actively identify and procure substitutes for refrigerants as they become available.



3.18.9	Potential NFAs Applicable to the Maintenance Engineering Office



NFA-11.	“Drop-In” Refrigerant Substitutes for Ozone Depleting Chemicals (ODCs):  There are several “drop-in” substitute refrigerants that are on the market.  These alternative refrigerants are approved by the EPA under their Significantly New Alternative Policy (SNAP).



3.19	MATERIAL ACQUISITION OFFICE



3.19.1	Organization



The Material Acquisition Office is typically organized as a direct reporting office to the Operations Flight.  It is also known as Material Control.



3.19.2	Mission



The Material Acquisition Office is responsible for acquisition of materials required for CE to do business.  Office personnel are also responsible for controlling distribution of hazardous materials.  The office interfaces with the following organizations:

Installation supply system

Bioenvironmental Engineering

Government-owned, contractor-operated supply system (GOCESS)

Hazardous materials pharmacy

Local suppliers



3.19.3	Description of Activities and Processes



The following is a listing of typical processes performed in this shop.

Accumulate and distribute materials for job orders (ACQ-M)

Clean and maintain work area (GEN-M)

Maintain service vehicles assigned to shop (VEH-M)

Research, prepare, and execute supply requisitions (ACQ-P)



3.19.4	Typical Materials Usage



The following is a representative listing of materials used in the Material Acquisition Office.

�Adhesive, construction, various

Adhesive, floor

Antifreeze

Brake fluid

Carpet cleaner

Caulk, various

Cement, fast setting

Contact cement

Drywall

Drywall cement

Fasteners, various

Fertilizer

Floor tile

Gasoline

Glass cleaner

Grass seed

Housekeeping products

Hydraulic fluid

Metal studs

Oil, lubricating

Paint brushes/rollers

Paint thinner

Paint, various

Parts

Sealing compound

Spackling compound

Stains, various

Starting fluid

Sweeping compound

Transmission fluid

Wallcovering, various

Wallcover undercoat

Wallpaper adhesive

Wallpaper primer

Wax, vehicle

Windshield washer fluid

Wood

Wood filler, various�

�3.19.5	Typical Waste Streams



The following waste streams are typically generated by the Material Acquisition Office when engaged in normal activities.  Typical existing methods of waste disposal for each waste stream are shown in Table 3.19-1.

Aerosol cans:  Collected and sent to the Paint Shop or CAP for disposal.

Other:  Other materials are consumed in process.

Packaging material:  Cardboard and wood are recycled or disposed of as solid waste.

Returned materials:  Reused on installation, sent to CAP or DRMO for disposal.

Sweeping compound:  Disposed of as solid waste.

Unused material:  Recycled or sent to DRMO.



Table 3.19-1.

Summary of Typical Existing Waste Stream Disposition for the Material Acquisition Office��Waste Stream�Consumed�To

Air�Recycled 

in Shop�Recycled 

on Base�Contractor Disposal�Contractor

Recycle�To 

Water�Solid

Waste�HAZ

WASTE��Aerosol cans����X�X�X��X���Other �X����������Packaging material����X�X�X��X���Returned materials���X�X�X�X��X���Sweeping compound��������X���Unused material���X�X�X�X��X���

3.19.6	Potential PPOs Applicable to the Material Acquisition Office



PPO-01.	Aerosol Can Disposal System: This PPO addresses the management and disposal of full, partially full, or empty aerosol cans turned in for disposal.  Recycling spent aerosol cans is environmentally responsible.  By recycling these containers, costs previously associated with disposal can be drastically reduced.  Valuable landfill space is also conserved through recycling efforts.  See MP-01 on other spray can issues, also.

PPO-04.	Battery Recycling/Reuse:  This PPO describes the recycling of alkaline Ni-Cd and lithium batteries.  Recycling these batteries can significantly reduce disposal costs.

PPO-05.	Battery Recharging:  This PPO involves the use of rechargeable batteries (Ni-Cd and lithium) in place of disposable alkaline batteries.  Battery recycling or disposal is covered in PPO-04.  The use of rechargeable batteries will significantly reduce battery purchase costs.

PPO-31.	Shop Rag Management:  This PPO describes three alternatives to the current practice of purchasing rags through the supply system and then disposing of them as a hazardous or non-hazardous waste (as appropriate).  Either using a towel service or disposable wipes will reduce the volume of waste and the overall rag management costs.









3.19.7	Potential Management Practices Applicable to the Material Acquisition Office



MP-01.	Aerosol Can Substitution:  Refillable compressed air-powered spray containers can replace the purchase of materials in aerosol containers.  Containers come in a variety of sizes from several ounces to a pint or more.  Paint is added to the containers just prior to use and the container is pressurized with compressed air.  Unused paint can be returned to the original container. Refillable air-powered spray containers must be cleaned immediately after use.

MP-03.	Chemical Takeback Program:  Chemicals which are returned after a project’s completion must be in full, unopened containers.  Also, supply contracts can be written requiring contractors to take back excess material.

MP-05.	Construction Material - Recycle:  Recycling construction wastes such as wood scraps, sawdust, concrete rubble, etc. can save disposal fees.

MP-07.	Container Management Program:  A consistent management policy regarding management of empty containers simplifies compliance and waste management.  See MP-06 and MP-08, also.

MP-09.	Contract Specification for Use of Non-Hazardous Materials:  All local purchase requests should be reviewed to ensure that the material purchased is the least hazardous options which will still meet the customers needs.

MP-12.	Hazardous Material Tracking System (Disposal):  The Central Accumulation Point uses a hazard tracking system that allows tracking of contents of all waste containers leaving the CAP.  This allows more positive control over waste disposition.

MP-13.	Hazardous Materials Control and Oversight by Pharmacy - CE Considerations:  Consolidating shop inventories of hazardous materials will improve inventory control and simplify hazardous materials management.

MP-14.	HAZCOM Materials Standardization Among Shops:  Standardization of hazardous materials simplifies compliance with HAZCOM requirements, as well as hazardous materials management.

MP-17.	Life-Cycle Costing:  Examining life cycle costs of equipment and hazardous material purchases will save money in the long term.

MP-19.	Material Management Discussion Sessions to Consider Substitutions:  Set up meetings among craftsmen and materials acquisition staff to discuss new materials and substitution test programs. Include discussions focused on the standardization of materials among similar shops.

MP-26.	Waste Disposal Instruction Sheets:  Quick reference sheets summarizing hazardous waste disposal methods would enable shop personnel to have swift and accurate reference to proper hazardous waste disposal procedures.  See MP-14, also.

MP-27.	Water Conservation:  A Water Conservation Program including design requirements for new construction and facility renovation can save money and reduce water consumption.



3.19.8	Potential Good Ideas Applicable to the Material Acquisition Office



GI-13.	LED Exit Signs:  Use only energy efficient LED exit signs.



3.19.9	Potential NFAs Applicable to the Material Acquisition Office



None identified.



3.20	PAINT SHOP



3.20.1	Organization



The Paint Shop is typically organized under the Heavy Repair Branch, Vertical Shops.



3.20.2	Mission



The Paint Shop is responsible for applying protective and aesthetic coatings to installation facilities, both interior and exterior.  Shop personnel also finish drywall installations and prepare and install wallcoverings (wallpaper/fabric).  The shop is also responsible for painting traffic control lines in parking lots and after road repair.



3.20.3	Description of Activities and Processes



The following is a listing of typical processes performed in this shop.

Clean and maintain work area (GEN-M)

Finish drywall (PNT-D)

Install wallcovering (PNT-W)

Maintain and repair shop equipment (GEN-R)

Maintain service vehicles assigned to shop (VEH-M)

Paint exterior surfaces (PNT-E)

Paint interior surfaces (PNT-I)

Paint traffic striping (PNT-T)

Perform preventive maintenance (GEN-P)



3.20.4	Typical Materials Usage



The following is a representative listing of materials used in the Paint Shop.

�Alcohol, denatured

Antifreeze

Brake fluid

Caulk, various 

Drywall cement

Gasoline

Glass cleaner

Housekeeping products

Hydraulic fluid

Insect repellent

Joint compound

Lacquer thinner

Lacquers, various

Mineral spirits

Oil, compressor

Oil, lubricating

Paint brushes/rollers

Paint thinner

Paint, enamel, various

Paint, floor

Paint, latex-based, various

Paint, lead-based, various

Paint, oil-based, various

Paint, swimming pool

Paint, traffic

Primer, latex, various

Primer, oil-based, various

Sandpaper

Shop rags

Solvents, various

Spackling compound

Stains, various

Starting fluid

Sweeping compound

Swimming pool caulking

Transmission fluid

Wallcovering, various

Wallcover undercoat

Wallpaper adhesive

Wallpaper primer

Wax, vehicle

WD-40(

Windshield washer fluid

Wood filler, various�

�3.20.5	Typical Waste Streams



The following waste streams are typically generated by the Paint Shop when engaged in normal activities.  Typical existing methods of waste disposal for each waste stream are shown in Table 3.20-1.

Aerosol cans:  Collected and sent to the Paint Shop or CAP for disposal.

Joint compound:  Dried and disposed of as solid waste.

Other:  Other materials are consumed in process.

Packaging material:  Cardboard and wood are recycled or disposed of as solid waste.

Paint brushes/rollers:  Reused after cleaning if possible; dried and disposed of as solid waste.

Paint containers, metal:  Dried and disposed of as solid waste or sent to CAP or DRMO for crushing and recycling.

Paint containers, plastic:  Dried and disposed of as solid waste or sent to CAP or DRMO for recycling.

Paint used/outdated:  Used as base coat or sent to CAP or DRMO for disposal.

Paint, used/outdated lead-based paint:  Sent to DRMO for disposal.

Paint, various:  Consumed in process; some is emitted to the air.

Paint/lacquer thinner:  Recycled by distilling or decanting or sent to CAP or DRMO for disposal.

Sandpaper:  Disposed of as solid waste.

Shop rags:  Contractor recycled or disposed of as solid waste.

Stains/primers not usable as basecoat:  Sent to CAP for reuse or DRMO for disposal.

Sweeping compound:  Disposed of as solid waste.

Wallcovering scrap:  Disposed of as solid waste.



3.20.6	Potential PPOs Applicable to the Paint Shop



PPO-01.	Aerosol Can Disposal System: This PPO addresses the management and disposal of full, partially full, or empty aerosol cans turned in for disposal.  Recycling spent aerosol cans is environmentally responsible.  By recycling these containers, costs previously associated with disposal can be drastically reduced.  Valuable landfill space is also conserved through recycling efforts.  See MP-01 on other spray can issues, also.

PPO-08.	Compactors:  Compactors and crushers reduce solid waste volume and have an immediate application in shops with large volumes of pads, cans, etc.  In general, the volume of waste can be reduced to one-third of its original volume.  Volume reductions directly translate into reductions in solid waste disposal costs and will help the installation meet its solid waste reduction goals.

PPO-20.	Paint Booth Filters - Wet/Dry:  This PPO addresses the alternatives between paint spray booths with dry filters or those using waterfall curtains for capture of paint overspray.  While the choice of paints dictates whether or not the filters or water must be handled as a hazardous waste, the dry filters create the bulkiest waste stream; and, hence, the most difficult to dispose.  The objective of this PPO is to reduce volume of solid waste.

PPO-21.	Paint Equipment Cleaning Alternatives:  This PPO addresses alternatives to current practices of hand cleaning painting equipment using solvents.  The use of gun washers, either with or without recycling of the solvent, will significantly reduce the quantity of waste generated.



Table 3.20-1.�Summary of Typical Existing Waste Stream Disposition for the Paint Shop��Waste Stream�Consumed�To

Air�Recycled 

in Shop�Recycled 

on Base�Contractor Disposal�Contractor

Recycle�To 

Water�Solid

Waste�HAZ

WASTE��Aerosol cans����X�X�X��X���Joint compound��������X���Other�X����������Packaging material����X�X�X��X���Paint brushes/rollers���X�����X���Paint containers, metal����X�X�X��X���Paint containers, plastic����X�X�X��X���Paint, used lead-based���������X��Paint, used/outdated���X�X�X�X�����Paint, various�X�X�X�X�X�X���X��Paint/lacquer thinner���X�X��X���X��Sandpaper��������X�X��Shop rags����X��X��X���Stains/primers������X�����Sweeping compound��������X���Wallcovering scrap��������X���

PPO-22.	Paint Mixing - Undercoat:  Excess paint, paints with expired shelf lives, and unwanted paint can create significant disposal costs.  However, these paints could be reused as undercoat paints for other painting projects.  This PPO describes the use of these unwanted paints as undercoat paints.

PPO-23.	Paint Proportioning - Variable Ratio:  Large amounts of paint waste can be generated during the tinting of paints.  This PPO describes use of a variable ratio paint proportioning system to reduce this waste.

PPO-24.	Paint Reblending:  Paint that cannot be used because the quality has deteriorated is often disposed of as a hazardous waste. This PPO describes the reblending of latex and acrylic paints in an effort to reduce disposal volumes.

PPO-25.	Paint Removal Options:  This PPO addresses the use of a water jet system as an alternative to using abrasive media for removing paint.  Significant reductions in waste volume can be achieved by water jet systems.

PPO-26.	Paint Sprayer Alternatives:  This PPO addresses various alternatives to conventional paint spray guns.  Either high volume, low pressure (HVLP) or airless spray guns can reduce the amount of paint required for a given job.  Reducing the quantity of paint used both reduces emissions and saves money used to purchase paint.

PPO-27.	Paint Thinner Recovery Options:  Paint thinners are used in significant quantities in the Paint Shop and other CE activities.  The thinner, after it becomes contaminated from use in cleaning, must be treated as a hazardous waste.  However, these paint thinners may be recycled, thereby reducing waste volumes.  This PPO addresses two options, distilling or decanting, by which the thinners may be recycled.

PPO-29.	Pavement Striping:  This PPO describes alternate markings used for road and parking lot striping.  These materials includes paints, such as chlorinated rubber paint, acrylic and alkyd resin based paints, thermoplastic materials, two-part epoxy, and  performed plastic tape.  The use of these alternatives will significantly reduce VOC emissions from this process.

PPO-31.	Shop Rag Management:  This PPO describes three alternatives to the current practice of purchasing rags through the supply system and then disposing of them as a hazardous or non-hazardous waste (as appropriate).  Either using a towel service or disposable wipes will reduce the volume of waste and the overall rag management costs.



3.20.7	Potential Management Practices Applicable to the Paint Shop



MP-01.	Aerosol Can Substitution:  Refillable compressed air-powered spray containers can replace the purchase of materials in aerosol containers.  Containers come in a variety of sizes from several ounces to a pint or more.  Paint is added to the containers just prior to use and the container is pressurized with compressed air.  Unused paint can be returned to the original container. Refillable air-powered spray containers must be cleaned immediately after use.

MP-03.	Chemical Takeback Program:  Chemicals which are returned after a project’s completion must be in full, unopened containers.  Also, supply contracts can be written requiring contractors to take back excess material.

MP-06.	Container Disposal:  Ensuring containers are empty of hazardous materials quantities regulatory compliance and prevents fines.  See MP-07 and MP-08, also.

MP-07.	Container Management Program:  A consistent management policy regarding management of empty containers simplifies compliance and waste management.  See MP-06 and MP-08, also.

MP-08.	Container Washing Prior to Recycling:  Management must ensure that cleaning of empty hazardous materials containers meets RCRA requirements.  See MP-06 and MP-07, also.

MP-09.	Contract Specification for Use of Non-Hazardous Materials:  All local purchase requests should be reviewed to ensure that the material purchased is the least hazardous options which will still meet the customers needs.

MP-12.	Hazardous Material Tracking System (Disposal):  The Central Accumulation Point uses a hazard tracking system that allows tracking of contents of all waste containers leaving the CAP.  This allows more positive control over waste disposition.

MP-14.	HAZCOM Materials Standardization Among Shops:  Standardization of hazardous materials simplifies compliance with HAZCOM requirements, as well as hazardous materials management.

MP-17.	Life-Cycle Costing:  Examining life cycle costs of equipment and hazardous material purchases will save money in the long term.

MP-18.	Manifesting at Shop:  Using internal hazardous waste manifests will simplify hazardous waste tracking, and aid in the documentation of hazardous waste reporting.

MP-19.	Material Management Discussion Sessions to Consider Substitutions:  Set up meetings among craftsmen and materials acquisition staff to discuss new materials and substitution test programs. Include discussions focused on the standardization of materials among similar shops.

MP-20.	Metal Scrap Segregated and Collected for Sale:  A program devised for the reuse of scrap and sheet metal would reduce disposal and purchasing costs by providing an avenue for obtaining materials for secondary use or partial jobs when full orders are not needed.

MP-21.	Paint Management Program:  Paint that cannot be used for final coating due to its color or other out-of-specification reason, can be mixed with other light colors or similar paint and used as a basecoat in many industrial and some office areas.

MP-22.	Paint Solvent Management:  Implementation of an aggregate paint solvent recycling program for the paint shop and other CE shops will result in a significant reduction in solvent purchased and waste solvent generated.  See PPO-29, also.

MP-23.	Paint Substitution:  Substituting solvent and oil-based paints with water-based coatings for facility and equipment painting will significantly reduce the volume of spent solvents generated as a result of equipment cleanup.  Quality water-based paints are available that meet durability and aesthetic requirements for equipment and facility applications.  See PPO-07, also.

MP-24.	Pallet Management:  A Pallet Management Program can reduce the amount of material going to a landfill and help the base meet its solid waste reduction goals.

MP-26.	Waste Disposal Instruction Sheets:  Quick reference sheets summarizing hazardous waste disposal methods would enable shop personnel to have swift and accurate reference to proper hazardous waste disposal procedures.  See MP-14, also.

MP-28.	Worker Input to PPO Implementation:  Shop personnel are an important and often overlooked resource in the identification and implementation of PPOs.



3.20.8	Potential Good Ideas Applicable to the Paint Shop



GI-01.	Absorbent Materials--Cleanup:  Use of new spill cleanup materials and innovative management of used cleanup materials can reduce the amount of waste requiring disposal.

GI-08.	Equipment Identification - Bar Code System/Punch Plate System:  Alternative equipment identification methods can reduce or eliminate the practice of using stencils and spray paints to label equipment.  This reduces hazardous materials usage and hazardous waste generation.

GI-10.	Ink Brush:  Substitute an ink brush for spray paint when marking drums.

GI-15.	Paint Buckets - Recycle or Reuse:  Recycle or reuse 1 gallon paint cans and 5 gallon paint buckets.  This reduces the waste going to a landfill and conserves resources.

GI-16.	Paint Markers - Non aerosol:  Markers similar to Magic MarkersTM are available for marking barrels, equipment, etc., instead of using spray paint.  This use would eliminate VOC emissions from the paint and reduce the number of aerosol cans in the waste stream.  These markers are available virtually everywhere.

GI-17.	Paint Primer:  Use acrylic latex primer for application to galvanized surfaces.  Most primers for galvanized application are oil-based and have a high VOC content.  Use of acrylic latex primers would reduce emissions as well as hazardous waste.

GI-18.	Paint Recycling/Exchange:  Use outdated or overstocked paint as base coat for paint work orders where possible.  Outdated paint can be tested and used as a base coat.  Establish an exchange or recycling program with local distributors or paint factories.

GI-19.	Paint Thinner Practices:  Aggregate paint thinner collection at a central collection point (possibly the Paint Shop) where is could be recycled.  The thinner could then be economically distilled or decanted.  This would reduce a hazardous waste stream.  Figure 6.2-1 is a photograph of a paint solvent recycling unit.

GI-20.	Paint - Reduce Floor Painting:  Reduce the frequency of floor painting, especially in hangers, when done primarily for cosmetic purposes.  This would reduce emission of VOCs into the air, provide a safer walking surface, and reduce wastes.

GI-21.	Preprinted Drum Labels:  Use prepared decals, stencils, or preprinted drum labels as an alternative to spray painting.  This procedure eliminates VOC emissions from the paint and reduces the number of aerosol cans in the waste stream.

�

GI-22.	Rag Washwater Treatment:  If rags that may be contaminated by hazardous materials  are washed prior to recycling or disposal as solid waste, the washwater may need to be tested prior to discharge.

GI-27.	Swimming Pool Paint:  Do not thin swimming pool paint with xylene.  Find a substitute thinner or paint without thinning.  Also, look for a substitute paint that is water based.



3.20.9	Potential NFAs Applicable to the Paint Shop



NFA-07.	Paint Roller - Substitute for Paint Sprayer:  Rollers produce a better paint-to-surface adherence ratio, thus resulting in less paint lost to the atmosphere, a reduction of air pollutants, and less paint waste.  A drawback is an increase in application time for roller use, especially on large jobs.

NFA-08.	Paint System Upgrade Using a Power System:  Use of power rollers, in which paint is pumped to the roller, would help solve the problem of time consuming manual roller application.  Systems such as this are available, off-the-shelf, at most hardware and paint supply stores.



3.21	PAVEMENT AND EQUIPMENT SHOP



3.21.1	Organization



The Pavement and Equipment Shop is organized as a craft shop under the Heavy Repair Horizontal Shops.  The Shop may also be known as Roads and Grounds.



3.21.2	Mission



The Pavement and Equipment Shop is responsible for maintaining asphalt and concrete pavement, masonry walls, and equipment used for the maintenance.  The Shop is also responsible for snow and ice removal and recreational field maintenance.



3.21.3	Description of Activities and Processes



The following is a listing of typical processes performed in this shop.

Clean airfield, road, and parking lot surfaces (PAV-W)

Clean and maintain work area (GEN-M)

Maintain airfield turf areas (GND-A)

Maintain and change fluid levels in equipment (GEN-F)

Maintain and repair shop equipment (GEN-R)

Maintain recreation fields (GND-R)

Maintain service vehicles assigned to shop (VEH-M)

Maintain stormwater drains (PAV-D)

Maintain turf areas (non-airfield) (GND-T)

Perform preventive maintenance (GEN-P)

Remove snow and ice from airfield surfaces, roads, and parking lots (PAV-S)

Repair asphalt pavement (PAV-A)

Repair concrete pavement (PAV-C)

Repair masonry surfaces (PAV-M)

Sand road and parking lot surfaces (PAV-N)

Seed/replant repaired turf areas (PAV-R)



3.21.4	Typical Materials Usage



The following is a representative listing of materials used in the Pavement and Equipment Shop.�Acetylene

Alcohol, denatured

Antifreeze

Asphalt, hot mix

Brake fluid

Calcium chloride

Cement, masonry

Cement, Portland

Concrete patcher

Degreasers

Diesel fuel

Fertilizer

Gasoline

Glass cleaner

Grass seed

Grease, lubricating

Ground sterilant

Herbicides, various

Housekeeping products

Hydraulic fluid

Ice-removing chemicals

Insect repellent

Joint sealing compound, various

Lime

Masonry supplies

Mortar mix

Oil, lubricating

Oxygen

Paint brushes/rollers

Paint, various

Parts

Propane

Rapid Patch(

Sand

Sealer, concrete

Shop rags

Starting fluid

Steel reinforcement bars

Street salt (or equivalent)

Sweeping compound

Tar

Transmission fluid

Urea

Vulkem sealant

Wax, vehicle

WD-40(

Welding rods

Windshield washer fluid

Wood

�

3.21.5	Typical Waste Streams



The following waste streams are typically generated by the Pavement and Equipment Shop when engaged in normal activities.  Typical existing methods of waste disposal for each waste stream are shown in Table 3.21-1

Aerosol cans:  Collected and sent to the Paint Shop or CAP for disposal.

Air emissions:  Volatiles are emitted into the air; exhaust stack emissions are vented into the atmosphere.

Antifreeze:  Recycled in or out of equipment or sent to CAP or DRMO for disposal by a contractor.

Asphalt rubble:  Stockpiled or disposed of in construction landfill through DRMO.

Concrete rubble:  Disposed of in construction landfill through DRMO.

Metal cylinders:  Drilled and recycled as metal scrap through CAP or DRMO.

Metal scrap:  Collected and sent to CAP or DRMO.

Other:  Other materials are consumed in process.

Pallets:  Chipped, reused, recycled by a contractor, or disposed of as solid waste.

Sand from spreading and street sweeping:  Recycled or sent to a landfill.

Shop rags:  Contractor recycled or disposed of as solid waste.

Snow and ice:  Piled on streets or open lots; salt or other chemicals may migrate to stormwater drains.

Sweeping compound:  Disposed of as solid waste.

Tree and brush debris:  Chipped, composted, sent to a landfill or removed by contractor.

Water from equipment washing:  Run onto ground or through an oil-water separator.

Water from vehicle washing:  Run onto ground or through an oil-water separator.

Welding rods:  Disposed of as scrap metal.

Wood scrap:  Sent to construction dumpster; disposed of as solid waste or sent to chipper.



Table 3.21-1.�Summary of Typical Existing Waste Stream Disposition for the Pavement and Equipment Shop��Waste Stream�Consumed�To

Air�Recycled 

in Shop�Recycled 

on Base�Contractor Disposal�Contractor

Recycle�To 

Water�Solid

Waste�HAZ

WASTE��Aerosol cans����X�X�X��X���Air emissions��X���������Antifreeze�X��X�X��X�����Asphalt rubble����X��X��X���Concrete rubble����X��X��X���Metal cylinders������X�����Metal scrap����X��X��X���Other�X����������Pallets���X�X��X��X���Sand���X�X����X���Shop rags����X��X��X���Snow and ice��X�����X����Sweeping compound��������X���Tree/brush debris����X��X��X���Water wash, equipment�������X����Water wash, vehicle�������X����Welding rods�����X�X�����Wood scrap����X����X���

3.21.6	Potential PPOs Applicable to the Pavement and Equipment Shop



PPO-01.	Aerosol Can Disposal System: This PPO addresses the management and disposal of full, partially full, or empty aerosol cans turned in for disposal.  Recycling spent aerosol cans is environmentally responsible.  By recycling these containers, costs previously associated with disposal can be drastically reduced.  Valuable landfill space is also conserved through recycling efforts.  See MP-01 on other spray can issues, also.

PPO-02.	Antifreeze - Recycle: This PPO compares the alternatives of recycling, by distillation or filtration, used antifreeze with the common practice of contract disposal.  The alternative of substituting propylene glycol for ethylene glycol was not considered.  

PPO-03.	Asphalt - Recycling/Reuse Millings: This PPO describes recycled asphalt pavement (RAP) and its possible uses or reuses on an installation. These possibilities include stockpiling for later use, reblending, and mechanical crushing to reduce waste stream volume.  This PPO can substantially reduce landfill requirements for construction and demolition waste as well as reduce the requirements for fresh fill or base material.

PPO-04.	Battery Recycling/Reuse:  This PPO describes the recycling of alkaline Ni-Cd and lithium batteries.  Recycling these batteries can significantly reduce disposal costs.

PPO-05.	Battery Recharging:  This PPO involves the use of rechargeable batteries (Ni-Cd and lithium) in place of disposable alkaline batteries.  Battery recycling or disposal is covered in PPO-04.  The use of rechargeable batteries will significantly reduce battery purchase costs.

PPO-09.	Concrete Rubble - Recycle Millings:  This PPO describes concrete crushing and the possible reuse of material from on an installation.  These options include the recycling of concrete rubble either by crushing in-house or by contractor.  These PPOs will reduce the amount of solid waste going to the landfill as well as reducing the amount of fill or base material that must be purchased.

PPO-15.	Hydraulic Fluid Management Program:  This PPO addresses the various options for managing hydraulic fluid and waste hydraulic fluid.  The objective of this PPO is to reduce the volume of hydraulic fluid being sent to disposal.

PPO-18.	Oil Analyzer for Predictive Maintenance:  This PPO describes use of a portable oil analyzer to provide predictive maintenance.  The objective of this PPO is to reduce the frequency of oil changes resulting in reduced oil consumption, reduced waste volume, and less time spent on oil changes.

PPO-19.	Oil/Water Separator Replacement:  This PPO addresses the alternatives for oil/water separation to improve the level of treatment.  The objective of this PPO is protect surface water and ground water from industrial discharges.

PPO-28.	Parts Cleaning Alternatives:  This PPO presents aqueous cleaning alternatives to the current practice of hand cleaning parts with solvents or using parts washers which use solvents as their cleaning media.  The solvents currently in use are volatile, thereby creating hazardous air emissions as well as presenting a hazardous waste disposal problem.  Alternatives to current practices can also minimize manhours spent manually cleaning parts.  These alternatives both reduce pollution and increase productivity.

PPO-29.	Pavement Striping:  This PPO describes alternate markings used for road and parking lot striping.  These materials includes paints, such as chlorinated rubber paint, acrylic and alkyd resin based paints, thermoplastic materials, two-part epoxy, and  preformed plastic tape.  The use of these alternatives will significantly reduce VOC emissions from this process.

PPO-31.	Shop Rag Management:  This PPO describes three alternatives to the current practice of purchasing rags through the supply system and then disposing of them as a hazardous or non-hazardous waste (as appropriate).  Either using a towel service or disposable wipes will reduce the volume of waste and the overall rag management costs.

PPO-32.	Snow Removal Chemicals:  This PPO describes the use of automatic feed systems to mix the appropriate proportion of snow removal chemicals with sand.  Properly proportioned snow removal chemicals will provide savings in the cost of fresh chemicals purchased.

PPO-33.	Street Cleaning Options:  Street cleaning or sweeping, after sanding during the winter months, involves the cleanup of large amounts of sand and grit.   The sand may be recycled for reuse in sanding operations, or it may be washed and used as fill material.  This will reduce the amount of material sent to the landfill as well as reduce the cost of purchasing fresh sand.



3.21.7	Potential Management Practices Applicable to the Pavement and Equipment Shop



MP-01.	Aerosol Can Substitution:  Refillable compressed air-powered spray containers can replace the purchase of materials in aerosol containers.  Containers come in a variety of sizes from several ounces to a pint or more.  Paint is added to the containers just prior to use and the container is pressurized with compressed air.  Unused paint can be returned to the original container. Refillable air-powered spray containers must be cleaned immediately after use.

MP-02.	Battery Maintenance:  Preventive maintenance of batteries, including fluid level inspection, and regular cleaning can substantially reduce premature battery failure.  See PPO-04 and PPO-06, also.

MP-03.	Chemical Takeback Program:  Chemicals which are returned after a project’s completion must be in full, unopened containers.  Also, supply contracts can be written requiring contractors to take back excess material.

MP-04.	Construction Landfill on Installation:  A small landfill, accepting construction and demolition wastes only, is operated on-base to reduce disposal costs.

MP-05.	Construction Material - Recycle:  Recycling construction wastes such as wood scraps, sawdust, concrete rubble, etc. can save disposal fees.

MP-06.	Container Disposal:  Ensuring containers are empty of hazardous materials quantities regulatory compliance and prevents fines.  See MP-07 and MP-08, also.

MP-07.	Container Management Program:  A consistent management policy regarding management of empty containers simplifies compliance and waste management.  See MP-06 and MP-08, also.

MP-08.	Container Washing Prior to Recycling:  Management must ensure that cleaning of empty hazardous materials containers meets RCRA requirements.  See MP-06 and MP-07, also.

MP-09.	Contract Specification for Use of Non-Hazardous Materials:  All local purchase requests should be reviewed to ensure that the material purchased is the least hazardous options which will still meet the customers needs.

MP-10.	Review Recurring Work Program (RWP):  The RWP can save manpower, reduce costs, and minimize pollution.

MP-11.	Energy Management and Conservation:  Establishing a Comprehensive Energy Management and Conservation Program aimed at new construction and facility renovation, will ensure compliance with Federal Law and save money.

MP-12.	Hazardous Material Tracking System (Disposal):  The Central Accumulation Point uses a hazard tracking system that allows tracking of contents of all waste containers leaving the CAP.  This allows more positive control over waste disposition.

MP-14.	HAZCOM Materials Standardization Among Shops:  Standardization of hazardous materials simplifies compliance with HAZCOM requirements, as well as hazardous materials management.

MP-17.	Life-Cycle Costing:  Examining life cycle costs of equipment and hazardous material purchases will save money in the long term.

MP-18.	Manifesting at Shop:  Using internal hazardous waste manifests will simplify hazardous waste tracking, and aid in the documentation of hazardous waste reporting.

MP-19.	Material Management Discussion Sessions to Consider Substitutions:  Set up meetings among craftsmen and materials acquisition staff to discuss new materials and substitution test programs. Include discussions focused on the standardization of materials among similar shops.

MP-22.	Paint Solvent Management:  Implementation of an aggregate paint solvent recycling program for the paint shop and other CE shops will result in a significant reduction in solvent purchased and waste solvent generated.  See PPO-29, also.

MP-23.	Paint Substitution:  Substituting solvent and oil-based paints with water-based coatings for facility and equipment painting will significantly reduce the volume of spent solvents generated as a result of equipment cleanup.  Quality water-based paints are available that meet durability and aesthetic requirements for equipment and facility applications.  See PPO-07, also.

MP-24.	Pallet Management:  A Pallet Management Program can reduce the amount of material going to a landfill and help the base meet its solid waste reduction goals.

MP-26.	Waste Disposal Instruction Sheets:  Quick reference sheets summarizing hazardous waste disposal methods would enable shop personnel to have swift and accurate reference to proper hazardous waste disposal procedures.  See MP-14, also.

MP-27.	Water Conservation:  A Water Conservation Program including design requirements for new construction and facility renovation can save money and reduce water consumption.

MP-28.	Worker Input to PPO Implementation:  Shop personnel are an important and often overlooked resource in the identification and implementation of PPOs.



3.21.8	Potential Good Ideas Applicable to the Pavement and Equipment Shop



GI-01.	Absorbent Materials - Cleanup:  Use of new spill cleanup materials and innovative management of used cleanup materials can reduce the amount of waste requiring disposal.

GI-02.	Compression Joints Rather than Solder:  Use compression plumbing fittings rather than solder, when possible.  This reduces use of solder and flux, thus reducing hazardous material usage and eliminating some air emissions.

GI-03.	Compressors - Oil-less as Substitute:  Replace compressors with oil-less compressors when possible.  This eliminates the need to replace and dispose of compressor oil, saving both manpower and disposal costs.

GI-04.	Construction Form Practices (Oil):  Use construction form oil to preserve forms by making them easier to extract from concrete.  This allows reuse of the forms and reduces solid waste that is landfilled.  It will save manpower by reducing the time needed to prepare forms, reduce the cost of purchasing materials to construct forms, and will reduce disposal costs.

GI-05.	Construction Forms - Reuse:  Use reusable forms to avoid having to throw temporary wooden forms into a landfill.  It will save manpower by reducing the time needed to prepare forms, it will save money by reducing the cost of purchasing materials to construct forms, and will reduce disposal costs.

GI-07.	Dumpster Maintenance:  Consolidate maintenance of dumpsters at one location that has controls for wash water runoff.  This prevents material from dumpster washing ending up in the storm sewer and possibly, resulting in discharge violations.

GI-08.	Equipment Identification - Bar Code System/Punch Plate System:  Alternative equipment identification methods can reduce or eliminate the practice of using stencils and spray paints to label equipment.  This reduces hazardous materials usage and hazardous waste generation.

GI-10.	Ink Brush:  Substitute an ink brush for spray paint when marking drums.

GI-16.	Paint Markers - Non-aerosol:  Markers similar to Magic MarkersTM are available for marking barrels, equipment, etc., instead of using spray paint.  This use would eliminate VOC emissions from the paint and reduce the number of aerosol cans in the waste stream.  These markers are available virtually everywhere.

GI-20.	Paint - Reduce Floor Painting:  Reduce the frequency of floor painting, especially in hangers, when done primarily for cosmetic purposes.  This would reduce emission of VOCs into the air, provide a safer walking surface, and reduce wastes.

GI-21.	Preprinted Drum Labels:  Use prepared decals, stencils, or preprinted drum labels as an alternative to spray painting.  This procedure eliminates VOC emissions from the paint and reduces the number of aerosol cans in the waste stream.

GI-22.	Rag Washwater Treatment:  If rags that may be contaminated by hazardous materials  are washed prior to recycling or disposal as solid waste, the washwater may need to be tested prior to discharge.

GI-23.	Rechargeable Flashlights:  Use rechargeable flashlights when possible.  Many models are available that plug in for recharging.

GI-29.	Volatile Vapor Recovery Systems:  Use volatile vapor recovery systems on fuel storage and dispensing systems to reduce VOC emissions.

GI-32.	Vehicle and Equipment Washing/Recycle Water:  Ensure that flow from vehicle and equipment wash and rinse area goes to an oil-water separator or to another treatment process.



3.21.9	Potential NFAs Applicable to the Pavement and Equipment Shop



NFA-02.	Electrical Contact Cleaning - Alternate Work Practices:  Typically, rosin fluxes and resulting residues must be cleaned with chlorinated solvents, thus causing a potential ODS release.  Use of new low-residue or no-clean fluxes can reduce the need to clean with ODS containing solvents.

NFA-03.	Electrical Contact Cleaning - Product Substitution:  Substitute ODC/ODS containing electrical cleaners with aqueous cleaners.  Use of water soluble fluxes may eliminate the need for using ODS/ODC containing cleaners.

NFA-09.	Vehicle Fuel Substitute:  There are many alternatives to gasoline and diesel powered vehicles used by CEO Shops.  Use of alternatively fueled vehicles is mandated by Federal Law and can reduce costs as well as pollution.



3.22	POWER PRODUCTION SHOP



3.22.1	Organization



The Power Production Shop is generally organized as a shop under the CE Operations Flight Infrastructure Shop.  If an installation runway is equipped with barriers, the barrier maintenance function usually resides in this shop.  Shop personnel may be assigned elsewhere in the CE organization if the installation has a large command and control support power production responsibility.



3.22.2	Mission



The CE Power Production Shop is responsible for maintenance, repair, and testing of all emergency and back-up generators on the installation and at satellite sites, to ensure that they are ready to operate when required.  In large command and control support facilities, shop personnel operate the generators and train facility personnel on the operation of back-up generators.  They also maintain the aircraft arresting systems (barrier).



3.22.3	Description of Activities and Processes



The following is a listing of typical processes performed in this shop.

Clean and maintain work area (GEN-M)

Drain and purge mobility generators (POW-P)

Maintain and change fluid levels in equipment (GEN-F)

Maintain and repair power production systems (POW-R)

Maintain and repair shop equipment (GEN-R)

Maintain service vehicles assigned to shop (VEH-M)

Paint interior surfaces (PNT-I)

Perform preventive maintenance (GEN-P)

Perform routine barrier maintenance (BAR-R)

Train personnel to operate generators (POW-T)



3.22.4	Typical Materials Usage



The following is a representative listing of materials used in the Power Production Shop:

�Absorbent compound

Absorbent pads

Alcohol, denatured

Antifreeze

Batteries, various

Battery acid

Battery cleaner

Brake fluid

Contact cleaner

Diesel fuel

Filters (air, oil)

Flux

Gasoline

Glass cleaner

Grease, bearing

Grease, lubricating

Housekeeping products

Hydraulic fluid

Insect repellent

Lacquers, various

Oil, cutting

Oil, lubricating

Oil, penetrating

Paint brushes/rollers

Paint thinner

Paint, various

Parts

Primers, various

PVC pipe

Shop rags

Sodium bicarbonate

Solder

Solvents, various

Starting fluid

Sweeping compound

Transmission fluid

Water-indicator paste

Wax, vehicle

WD-40(

Windshield washer fluid

Wire lubricant

Wire, various

�

3.22.5	Typical Waste Streams



The following waste streams are typically generated by the Power Production Shop when engaged in normal activities.  Typical existing methods of waste disposal for each waste stream are shown in Table 3.22-1.

Absorbent compound:  Drummed and sent to CAP or DRMO for disposal.

Absorbent pads:  Wrung out, reused if possible; drummed and sent to CAP or DRMO for disposal.

Aerosol cans:  Collected and sent to the Paint Shop or CAP for disposal.

Air emissions:  Volatiles are emitted into the air; exhaust stack emissions are vented into the atmosphere.

Antifreeze:  Recycled in or out of equipment or sent to CAP or DRMO for disposal by a contractor.

Contaminated fuel:  Drummed and sent to CAP or DRMO for disposal.

Fuel filters:  Drained then disposed of as non-hazardous solid waste; metal filter cases are sent to CAP or DRMO for recycling.

Oil, waste:  Drummed and sent to CAP or DRMO.

Other:  Other materials are consumed in process.

Packaging material:  Cardboard and wood are recycled or disposed of a solid waste.

Paint brushes/rollers:  Reused after cleaning if possible; dried and disposed of as solid waste.

Paint containers, metal:  Dried and disposed of as solid waste, or sent to CAP or DRMO for crushing and recycling.

Shop rags:  Contractor recycled or disposed of as solid waste.

Solvents, waste:  Recycled in shop, picked up by a contractor, or drummed and sent to CAP or DRMO.

Sweeping compound:  Disposed of as solid waste.

Used batteries:  Sent to CAP or DRMO, or traded to contractor/supplier.

Wire, waste:  Collected and sent to CAP or DRMO.



Table 3.22-1.

Summary of Typical Existing Waste Stream Disposition for the Power Production Shop��Waste Stream�Consumed�To

Air�Recycled 

in Shop�Recycled 

on Base�Contractor Disposal�Contractor

Recycle�To 

Water�Solid

Waste�HAZ

WASTE��Absorbent compound���X��X�X��X���Absorbent pads���X��X�X��X���Aerosol cans����X�X�X��X���Air emissions��X���������Antifreeze�X��X�X��X�����Contaminated fuel�����X�X�����Fuel filters�����X���X���Oil, waste�����X�X�����Other�X����������Packaging materials����X�X�X��X���Paint brushes/rollers���X�����X���Paint containers, metal����X�X�X��X���Shop rags����X��X��X���Solvents, waste���X��X�X��X���Sweeping compound��������X���Used batteries�����X�X�����Wire, waste������X�����

3.22.6	Potential PPOs Applicable to the Power Production Shop



PPO-01.	Aerosol Can Disposal System: This PPO addresses the management and disposal of full, partially full, or empty aerosol cans turned in for disposal.  Recycling spent aerosol cans is environmentally responsible.  By recycling these containers, costs previously associated with disposal can be drastically reduced.  Valuable landfill space is also conserved through recycling efforts.  See MP-01 on other spray can issues, also.

PPO-02.	Antifreeze - Recycle: This PPO compares the alternatives of recycling, by distillation or filtration, used antifreeze with the common practice of contract disposal.  The alternative of substituting propylene glycol for ethylene glycol was not considered.  

PPO-04.	Battery Recycling/Reuse:  This PPO describes the recycling of alkaline Ni-Cd and lithium batteries.  Recycling these batteries can significantly reduce disposal costs.

PPO-05.	Battery Recharging:  This PPO involves the use of rechargeable batteries (Ni-Cd and lithium) in place of disposable alkaline batteries.  Battery recycling or disposal is covered in PPO-04.  The use of rechargeable batteries will significantly reduce battery purchase costs.

PPO-12.	Filters, Oil/Gas:  This PPO addresses the management of used fuel and oil filters.  Most states allow the disposal of used filters in ordinary trash as long as they have been properly drained.  Metal cased filters are a recyclable resource.  This PPO does not apply to filter inserts which have little or no metal content.  The objective of this PPO is to reduce the volume of the solid waste stream.

PPO-15.	Hydraulic Fluid Management Program:  This PPO addresses the various options for managing hydraulic fluid and waste hydraulic fluid.  The objective of this PPO is to reduce the volume of hydraulic fluid being sent to disposal.

PPO-18.	Oil Analyzer for Predictive Maintenance:  This PPO describes use of a portable oil analyzer to provide predictive maintenance.  The objective of this PPO is to reduce the frequency of oil changes resulting in reduced oil consumption, reduced waste volume, and less time spent on oil changes.

PPO-28.	Parts Cleaning Alternatives:  This PPO presents aqueous cleaning alternatives to the current practice of hand cleaning parts with solvents or using parts washers which use solvents as their cleaning media.  The solvents currently in use are volatile, thereby creating hazardous air emissions as well as presenting a hazardous waste disposal problem.  Alternatives to current practices can also minimize manhours spent manually cleaning parts.  These alternatives both reduce pollution and increase productivity.

PPO-30.	Remote Monitoring Systems:  This PPO describes the use of a remote monitoring and control system for management of pump stations, chemical feed (such as at a swimming pool), and similar operations at remote locations.

PPO-31.	Shop Rag Management:  This PPO describes three alternatives to the current practice of purchasing rags through the supply system and then disposing of them as a hazardous or non-hazardous waste (as appropriate).  Either using a towel service or disposable wipes will reduce the volume of waste and the overall rag management costs.



3.22.7	Potential Management Practices Applicable to the Power Production Shop



MP-01.	Aerosol Can Substitution:  Refillable compressed air-powered spray containers can replace the purchase of materials in aerosol containers.  Containers come in a variety of sizes from several ounces to a pint or more.  Paint is added to the containers just prior to use and the container is pressurized with compressed air.  Unused paint can be returned to the original container. Refillable air-powered spray containers must be cleaned immediately after use.

MP-02.	Battery Maintenance:  Preventive maintenance of batteries, including fluid level inspection, and regular cleaning can substantially reduce premature battery failure.  See PPO-04 and PPO-06, also.

MP-09.	Contract Specification for Use of Non-Hazardous Materials:  All local purchase requests should be reviewed to ensure that the material purchased is the least hazardous options which will still meet the customers needs.

MP-10.	Review Recurring Work Program (RWP):  The RWP can save manpower, reduce costs, and minimize pollution.

MP-11.	Energy Management and Conservation:  Establishing a Comprehensive Energy Management and Conservation Program aimed at new construction and facility renovation, will ensure compliance with Federal Law and save money.

MP-12.	Hazardous Material Tracking System (Disposal):  The Central Accumulation Point uses a hazard tracking system that allows tracking of contents of all waste containers leaving the CAP.  This allows more positive control over waste disposition.

MP-14.	HAZCOM Materials Standardization Among Shops:  Standardization of hazardous materials simplifies compliance with HAZCOM requirements, as well as hazardous materials management.

MP-18.	Manifesting at Shop:  Using internal hazardous waste manifests will simplify hazardous waste tracking, and aid in the documentation of hazardous waste reporting.

MP-19.	Material Management Discussion Sessions to Consider Substitutions:  Set up meetings among craftsmen and materials acquisition staff to discuss new materials and substitution test programs. Include discussions focused on the standardization of materials among similar shops.

MP-22.	Paint Solvent Management:  Implementation of an aggregate paint solvent recycling program for the paint shop and other CE shops will result in a significant reduction in solvent purchased and waste solvent generated.  See PPO-29, also.

MP-23.	Paint Substitution:  Substituting solvent and oil-based paints with water-based coatings for facility and equipment painting will significantly reduce the volume of spent solvents generated as a result of equipment cleanup.  Quality water-based paints are available that meet durability and aesthetic requirements for equipment and facility applications.  See PPO-07, also.

MP-25.	Preventive Maintenance Tracking Software:  Preventive maintenance tracking software allows accurate descriptions to be kept on an office computer for immediate equipment status updates. Information such as name, equipment check-out/check-in dates by zone, equipment ID number, and supplied training can be listed in the database.

MP-26.	Waste Disposal Instruction Sheets:  Quick reference sheets summarizing hazardous waste disposal methods would enable shop personnel to have swift and accurate reference to proper hazardous waste disposal procedures.  See MP-14, also.

MP-28.	Worker Input to PPO Implementation:  Shop personnel are an important and often overlooked resource in the identification and implementation of PPOs.



3.22.8	Potential Good Ideas Applicable to the Power Production Shop



GI-01.	Absorbent Materials - Cleanup:  Use of new spill cleanup materials and innovative management of used cleanup materials can reduce the amount of waste requiring disposal.

GI-02.	Compression Joints Rather than Solder:  Use compression plumbing fittings rather than solder, when possible.  This reduces use of solder and flux, thus reducing hazardous material usage and eliminating some air emissions.

GI-03.	Compressors - Oil-less as Substitute:  Replace compressors with oil-less compressors when possible.  This eliminates the need to replace and dispose of compressor oil, saving both manpower and disposal costs.

GI-08.	Equipment Identification - Bar Code System/Punch Plate System:  Alternative equipment identification methods can reduce or eliminate the practice of using stencils and spray paints to label equipment.  This reduces hazardous materials usage and hazardous waste generation.

GI-10.	Ink Brush:  Substitute an ink brush for spray paint when marking drums.

GI-16.	Paint Markers - Non-aerosol:  Markers similar to Magic MarkersTM are available for marking barrels, equipment, etc., instead of using spray paint.  This use would eliminate VOC emissions from the paint and reduce the number of aerosol cans in the waste stream.  These markers are available virtually everywhere.

GI-20.	Paint - Reduce Floor Painting:  Reduce the frequency of floor painting, especially in hangers, when done primarily for cosmetic purposes.  This would reduce emission of VOCs into the air, provide a safer walking surface, and reduce wastes.

GI-21.	Preprinted Drum Labels:  Use prepared decals, stencils, or preprinted drum labels as an alternative to spray painting.  This procedure eliminates VOC emissions from the paint and reduces the number of aerosol cans in the waste stream.

GI-22.	Rag Washwater Treatment:  If rags that may be contaminated by hazardous materials  are washed prior to recycling or disposal as solid waste, the washwater may need to be tested prior to discharge.

GI-23.	Rechargeable Flashlights:  Use rechargeable flashlights when possible.  Many models are available that plug in for recharging.

GI-30.	Valve Substitution - Permanently Lubricated:  Use permanently lubricated valves when possible to reduce the amount of lubrication required, also reduces man-hours to perform lubrication.

GI-31.	Valve Substitution - Permanently Sealed:  Use permanently sealed valves when possible to reduce the amount of lubrication required, also reduces man-hours to perform lubrication.



3.22.9	Potential NFAs Applicable to the Power Production Shop



None identified.



3.23	REFRIGERATION SHOP



3.23.1	Organization



The Refrigeration Shop function is generally located in  zone maintenance shops.  Some installations have centralized refrigeration repair in one shop, generally organized under Facility Maintenance.



3.23.2	Mission



The Refrigeration Shop is responsible for maintaining and repairing refrigeration units on the installation.  The Shop also maintains inventory and stock of refrigerants.



3.23.3	Description of Activities and Processes



The following is a listing of typical processes performed in this shop.

Clean and maintain work area (GEN-M)

Conduct refrigerant handling training (REF-T)

Maintain and repair refrigeration units (REF-R)

Maintain and repair shop equipment (GEN-R)

Maintain service vehicles assigned to shop (VEH-M)

Manage refrigerants (REF-M)



3.23.4	Typical Materials Usage



The following is a representative listing of materials used in the Refrigeration Shop.

�Adhesives, various

Antifreeze

Belt dressing

Brake fluid

Coil cleaner

Contact cleaner

Filters (air, oil)

Flux

Gasoline

Glass cleaner

Housekeeping products

Hydraulic fluid

Oil, compressor

Oil, lubricating

Oil, refrigerant

Parts

Pipe, metal

PVC cement

PVC cleaning compound

PVC pipe

Propane

Refrigerants, various

Shop rags

Solder

Solvents, various

Starting fluid

Sweeping compound

Thermometers

Transmission fluid

Wax, vehicle

WD-40(

Windshield washer fluid��

3.23.5	Typical Waste Streams



The following waste streams are typically generated by the Refrigeration Shop when engaged in normal activities.  Typical existing methods of waste disposal for each waste stream are shown in Table 3.23-1.

Metal cylinders:  Drilled and recycled as metal scrap through CAP or DRMO.

Other:  Other materials are consumed in process.

Pipe, metal:  Collected and sent to CAP or DRMO for recycling.

PVC pipe:  Disposed of as solid waste.

Refrigerant:  Collected, stored on installation, sent to CAP or DRMO, or sent to the Defense Logistics Agency (DLA).

Shop rags:  Contractor recycled or disposed of as solid waste.

Sweeping compound:  Disposed of as solid waste.

Thermometers, mercury:  Place in landfill since they are very few in number; some are sent to CAP or DRMO for disposal.



�Table 3.23-1.

Summary of Typical Existing Waste Stream Disposition for the Refrigeration Shop��Waste Stream�Consumed�To

Air�Recycled 

in Shop�Recycled 

on Base�Contractor Disposal�Contractor

Recycle�To 

Water�Solid

Waste�HAZ

WASTE��Metal cylinders������X�����Other�X����������Pipe, metal������X�����PVC pipe��������X���Refrigerant��X�X�X�X�X�����Shop rags����X��X��X���Sweeping compound��������X���Thermometers, mercury�����X���X�X���3.23.6	Potential PPOs Applicable to the Refrigeration Shop



PPO-04.	Battery Recycling/Reuse:  This PPO describes the recycling of alkaline Ni-Cd and lithium batteries.  Recycling these batteries can significantly reduce disposal costs.

PPO-05.	Battery Recharging:  This PPO involves the use of rechargeable batteries (Ni-Cd and lithium) in place of disposable alkaline batteries.  Battery recycling or disposal is covered in PPO-04.  The use of rechargeable batteries will significantly reduce battery purchase costs.

PPO-11.	Filters, HVAC:  This PPO describes the use of a variety of HVAC filters to condition indoor air.  Newer filters with impregnated chemicals and granular activated carbon (GAC) can last many times longer than conventional filters and provide substantially better indoor air quality (IAQ).  Use of the alternative filters will reduce the need to frequently change and dispose of filters.

PPO-28.	Parts Cleaning Alternatives:  This PPO presents aqueous cleaning alternatives to the current practice of hand cleaning parts with solvents or using parts washers which use solvents as their cleaning media.  The solvents currently in use are volatile, thereby creating hazardous air emissions as well as presenting a hazardous waste disposal problem.  Alternatives to current practices can also minimize manhours spent manually cleaning parts.  These alternatives both reduce pollution and increase productivity.

PPO-30.	Remote Monitoring Systems:  This PPO describes the use of a remote monitoring and control system for management of pump stations, chemical feed (such as at a swimming pool), and similar operations at remote locations.

PPO-31.	Shop Rag Management:  This PPO describes three alternatives to the current practice of purchasing rags through the supply system and then disposing of them as a hazardous or non-hazardous waste (as appropriate).  Either using a towel service or disposable wipes will reduce the volume of waste and the overall rag management costs.



3.23.7	Potential Management Practices Applicable to the Refrigeration Shop



MP-01.	Aerosol Can Substitution:  Refillable compressed air-powered spray containers can replace the purchase of materials in aerosol containers.  Containers come in a variety of sizes from several ounces to a pint or more.  Paint is added to the containers just prior to use and the container is pressurized with compressed air.  Unused paint can be returned to the original container. Refillable air-powered spray containers must be cleaned immediately after use.

MP-06.	Container Disposal:  Ensuring containers are empty of hazardous materials quantities regulatory compliance and prevents fines.  See MP-07 and MP-08, also.

MP-09.	Contract Specification for Use of Non-Hazardous Materials:  All local purchase requests should be reviewed to ensure that the material purchased is the least hazardous options which will still meet the customers needs.

MP-10.	Review Recurring Work Program (RWP):  The RWP can save manpower, reduce costs, and minimize pollution.

MP-11.	Energy Management and Conservation:  Establishing a Comprehensive Energy Management and Conservation Program aimed at new construction and facility renovation, will ensure compliance with Federal Law and save money.

MP-12.	Hazardous Material Tracking System (Disposal):  The Central Accumulation Point uses a hazard tracking system that allows tracking of contents of all waste containers leaving the CAP.  This allows more positive control over waste disposition.

MP-14.	HAZCOM Materials Standardization Among Shops:  Standardization of hazardous materials simplifies compliance with HAZCOM requirements, as well as hazardous materials management.

MP-15.	HVAC Maintenance Master Plan:  Heating, ventilation, and air conditioning maintenance is an extensive responsibility.  An effective preventive maintenance plan is essential in order to keep tabs on equipment and ensure good working order is maintained at all times.

MP-16.	Leak Detector for Refrigerant:  A Microns® Vacuum Gauge is an excellent  tester for refrigerant leakage as is an automatic halogen leak detector (tif®).  Together these may be doubly effective for quick leak detection and repair.

MP-17.	Life-Cycle Costing:  Examining life cycle costs of equipment and hazardous material purchases will save money in the long term.

MP-18.	Manifesting at Shop:  Using internal hazardous waste manifests will simplify hazardous waste tracking, and aid in the documentation of hazardous waste reporting.

MP-19.	Material Management Discussion Sessions to Consider Substitutions:  Set up meetings among craftsmen and materials acquisition staff to discuss new materials and substitution test programs. Include discussions focused on the standardization of materials among similar shops.

MP-20.	Metal Scrap Segregated and Collected for Sale:  A program devised for the reuse of scrap and sheet metal would reduce disposal and purchasing costs by providing an avenue for obtaining materials for secondary use or partial jobs when full orders are not needed.

MP-25.	Preventive Maintenance Tracking Software:  Preventive maintenance tracking software allows accurate descriptions to be kept on an office computer for immediate equipment status updates. Information such as name, equipment check-out/check-in dates by zone, equipment ID number, and supplied training can be listed in the database.

MP-26.	Waste Disposal Instruction Sheets:  Quick reference sheets summarizing hazardous waste disposal methods would enable shop personnel to have swift and accurate reference to proper hazardous waste disposal procedures.  See MP-14, also.

MP-28.	Worker Input to PPO Implementation:  Shop personnel are an important and often overlooked resource in the identification and implementation of PPOs.



3.23.8	Potential Good Ideas Applicable to the Refrigeration Shop



GI-01.	Absorbent Materials - Cleanup:  Use of new spill cleanup materials and innovative management of used cleanup materials can reduce the amount of waste requiring disposal.

GI-02.	Compression Joints Rather than Solder:  Use compression plumbing fittings rather than solder, when possible.  This reduces use of solder and flux, thus reducing hazardous material usage and eliminating some air emissions.

GI-03.	Compressors - Oil-less as Substitute:  Replace compressors with oil-less compressors when possible.  This eliminates the need to replace and dispose of compressor oil, saving both manpower and disposal costs.

GI-08.	Equipment Identification - Bar Code System/Punch Plate System:  Alternative equipment identification methods can reduce or eliminate the practice of using stencils and spray paints to label equipment.  This reduces hazardous materials usage and hazardous waste generation.

GI-20.	Paint - Reduce Floor Painting:  Reduce the frequency of floor painting, especially in hangers, when done primarily for cosmetic purposes.  This would reduce emission of VOCs into the air, provide a safer walking surface, and reduce wastes.

GI-22.	Rag Washwater Treatment:  If rags that may be contaminated by hazardous materials  are washed prior to recycling or disposal as solid waste, the washwater may need to be tested prior to discharge.

GI-24.	Refrigerant/Halon Substitutes:  Actively identify and procure substitutes for refrigerants as they become available.

GI-30.	Valve Substitution - Permanently Lubricated:  Use permanently lubricated valves when possible to reduce the amount of lubrication required, also reduces man-hours to perform lubrication.

GI-31.	Valve Substitution - Permanently Sealed:  Use permanently sealed valves when possible to reduce the amount of lubrication required, also reduces man-hours to perform lubrication.



3.23.9	Potential NFAs Applicable to the Refrigeration Shop



NFA-11	“Drop-In” Refrigerant Substitutes for Ozone Depleting Chemicals (ODCs):  There are several “drop-in” substitute refrigerants that are on the market.  These alternative refrigerants are approved by the EPA under their Significantly New Alternative Policy (SNAP).



3.24	SELF-HELP STORE



3.24.1	Organization



The Self-Help Store is organized within the Material Acquisition Branch or within the Logistics Branch of the Operations Flight.



3.24.2	Mission



The Self-Help Store is responsible for assisting installation organizations to obtain materials for approved self-help projects to upgrade facilities or create a new capability.  Some Self-Help Stores accumulate and distribute materials for CE job orders.



3.24.3	Description of Activities and Processes



The following is a listing of typical processes performed in this shop.

Accumulate and distribute materials for job orders (ACQ-M)

Clean and maintain work area (GEN-M)

Issue construction materials (SEL-I)

Maintain service vehicles assigned to shop (VEH-M)



3.24.4	Typical Materials Usage



The following is a representative listing of materials used in the Self-Help Store.

�Adhesive remover

Adhesive, construction, various

Adhesive, floor

Antifreeze

Brake fluid

Carpet cleaner

Caulk, various

Cement, fast setting

Contact cement

Drywall

Drywall cement

Fasteners, various

Fertilizer

Floor tile

Gasoline

Glass cleaner

Grass seed

Hardware, miscellaneous

Housekeeping products

Hydraulic fluid

Joint compound

Lacquer thinner

Lacquers, various

Light bulbs, various

Metal studs

Mortar mix

Mulch

Oil, lubricating

Paint brushes/rollers

Paint thinner

Paint, various

Sandpaper

Shop rags

Spackling compound

Stains, various

Starting fluid

Sweeping compound

Tape, various

Transmission fluid

Varnish, various

Wallcovering, various

Wallcover undercoat

Wallpaper adhesive

Wallpaper primer

Wax, vehicle

Windshield washer fluid

Wood

Wood filler, various�

3.24.5	Typical Waste Streams



The Self-Help Store generally does not accept returns of issued materials.  The following typical waste streams are generated by the Self-Help Store when engaged in normal activities.  Typical existing methods of waste disposal for each waste stream are shown in Table 3.24-1.

Fluorescent light bulbs:  Disposed of as solid waste or recycled.

Outdated materials:  Sent to CAP, the HAZMAT Pharmacy, or DRMO for disposal.

Packaging material:  Cardboard and wood are recycled or disposed of as solid waste.

Returned materials:  Reused on installation or sent to CAP or DRMO for disposal.

Sweeping compound:  Disposed of as solid waste.



��Table 3.24-1.

Summary of Typical Existing Waste Stream Disposition for the Self-Help Store��Waste Stream�Consumed�To

Air�Recycled 

in Shop�Recycled 

on Base�Contractor Disposal�Contractor

Recycle�To 

Water�Solid

Waste�HAZ

WASTE��Fluorescent bulbs�����X���X���Other�X����������Outdated materials����X�X�X��X���Returned materials����X�X�X��X���Sweeping compound��������X���

3.24.6	Potential PPOs Applicable to the Self-Help Store



PPO-04.	Battery Recycling/Reuse:  This PPO describes the recycling of alkaline Ni-Cd and lithium batteries.  Recycling these batteries can significantly reduce disposal costs.

PPO-05.	Battery Recharging:  This PPO involves the use of rechargeable batteries (Ni-Cd and lithium) in place of disposable alkaline batteries.  Battery recycling or disposal is covered in PPO-04.  The use of rechargeable batteries will significantly reduce battery purchase costs.

PPO-13.	Fluorescent Bulb Disposal:  This PPO discusses fluorescent light bulb recycling/disposal issues.

PPO-16.	Lighting - Extended Service Bulbs: This PPO describes the use of extended service bulbs such as halogen and compact fluorescent bulbs in the place of standard incandescent bulbs.  These bulbs will usually provide better light, conserve energy, and reduce the time spent changing light bulbs.

PPO-31.	Shop Rag Management:  This PPO describes three alternatives to the current practice of purchasing rags through the supply system and then disposing of them as a hazardous or non-hazardous waste (as appropriate).  Either using a towel service or disposable wipes will reduce the volume of waste and the overall rag management costs.



3.24.7	Potential Management Practices Applicable to the Self-Help Store



MP-03.	Chemical Takeback Program:  Chemicals which are returned after a project’s completion must be in full, unopened containers.  Also, supply contracts can be written requiring contractors to take back excess material.

MP-05.	Construction Material - Recycle:  Recycling construction wastes such as wood scraps, sawdust, concrete rubble, etc. can save disposal fees.

MP-07.	Container Management Program:  A consistent management policy regarding management of empty containers simplifies compliance and waste management.  See MP-06 and MP-08, also.

MP-11.	Energy Management and Conservation:  Establishing a Comprehensive Energy Management and Conservation Program aimed at new construction and facility renovation, will ensure compliance with Federal Law and save money.

MP-13.	Hazardous Materials Control and Oversight by Pharmacy - CE Considerations:  Consolidating shop inventories of hazardous materials will improve inventory control and simplify hazardous materials management.

MP-14.	HAZCOM Materials Standardization Among Shops:  Standardization of hazardous materials simplifies compliance with HAZCOM requirements, as well as hazardous materials management.

MP-17.	Life-Cycle Costing:  Examining life cycle costs of equipment and hazardous material purchases will save money in the long term.

MP-18.	Manifesting at Shop:  Using internal hazardous waste manifests will simplify hazardous waste tracking, and aid in the documentation of hazardous waste reporting.

MP-19.	Material Management Discussion Sessions to Consider Substitutions:  Set up meetings among craftsmen and materials acquisition staff to discuss new materials and substitution test programs. Include discussions focused on the standardization of materials among similar shops.

MP-26.	Waste Disposal Instruction Sheets:  Quick reference sheets summarizing hazardous waste disposal methods would enable shop personnel to have swift and accurate reference to proper hazardous waste disposal procedures.  See MP-14, also.

MP-27.	Water Conservation:  A Water Conservation Program including design requirements for new construction and facility renovation can save money and reduce water consumption.



3.24.8	Potential Good Ideas Applicable to the Self-Help Store



GI-20.	Paint - Reduce Floor Painting:  Reduce the frequency of floor painting, especially in hangers, when done primarily for cosmetic purposes.  This would reduce emission of VOCs into the air, provide a safer walking surface, and reduce wastes.





3.24.9	Potential NFAs Applicable to the Self-Help Store



None identified.



3.25	SHEET METAL SHOP



3.25.1	Organization



The Sheet Metal Shop is organized as a craft shop under the Heavy Repair Element, Vertical Shop.  It may also be known as the Metal Shop or Welding Shop.



3.25.2	Mission



The Sheet Metal Shop is responsible for performing metal forming operations and providing welding support to the installation and zone maintenance shops.



3.25.3	Description of Activities and Processes



The following is a listing of typical processes performed in this shop.

Clean and maintain work area (GEN-M)

Form metal to design (MET-F)

Maintain and repair shop equipment (GEN-R)

Maintain service vehicles assigned to shop (VEH-M)

Perform welding operations (MET-W)



3.25.4	Typical Materials Usage



The following is a representative listing of materials used in the Sheet Metal Shop.

�Acetylene

Alcohol, denatured

Anti-splatter compound

Antifreeze

Argon

Brake fluid

Flux

Gasoline

Glass cleaner

Housekeeping products

Hydraulic fluid

Hydrochloric acid

Insulating foam

Metal, sheet

Metal, various

Oil, cutting

Oil, lubricating

Oxygen

Shop rags

Solder

Solvents, various

Starting fluid

Sweeping compound

Transmission fluid

Wax, vehicle

WD-40(

Welding rods

Windshield washer fluid�

�3.25.5	Typical Waste Streams



The following waste streams are typically generated by the Sheet Metal Shop when engaged in normal activities.  Typical existing methods of waste disposal for each waste stream are shown in Table 3.25-1.

Air emissions:  Volatiles are emitted into air; exhaust stack emissions are vented into atmosphere.

Metal scrap:  Collected and sent to DRMO.

Other:  Other materials are consumed in process.

Shop rags:  Contractor recycled or disposed of as solid waste.

Solder:  Consumed in process.

Sweeping compound:  Disposed of as solid waste.

Welding rods:  Disposed of as scrap metal.



Table 3.25-1.

Summary of Typical Existing Waste Stream Disposition for the Sheet Metal Shop��Waste Stream�Consumed�To

Air�Recycled 

in Shop�Recycled 

on Base�Contractor Disposal�Contractor

Recycle�To 

Water�Solid

Waste�HAZ

WASTE��Air emissions��X���������Metal scrap���X���X��X���Other�X����������Shop rags����X��X��X���Solder�X����������Sweeping compound��������X���Welding rods�����X�X�����

3.25.6	Potential PPOs Applicable to the Sheet Metal Shop



PPO-28.	Parts Cleaning Alternatives:  This PPO presents aqueous cleaning alternatives to the current practice of hand cleaning parts with solvents or using parts washers which use solvents as their cleaning media.  The solvents currently in use are volatile, thereby creating hazardous air emissions as well as presenting a hazardous waste disposal problem.  Alternatives to current practices can also minimize manhours spent manually cleaning parts.  These alternatives both reduce pollution and increase productivity.

PPO-31.	Shop Rag Management:  This PPO describes three alternatives to the current practice of purchasing rags through the supply system and then disposing of them as a hazardous or non-hazardous waste (as appropriate).  Either using a towel service or disposable wipes will reduce the volume of waste and the overall rag management costs.



3.25.7	Potential Management Practices Applicable to the Sheet Metal Shop



MP-18.	Manifesting at Shop:  Using internal hazardous waste manifests will simplify hazardous waste tracking, and aid in the documentation of hazardous waste reporting.

MP-19.	Material Management Discussion Sessions to Consider Substitutions:  Set up meetings among craftsmen and materials acquisition staff to discuss new materials and substitution test programs. Include discussions focused on the standardization of materials among similar shops.

MP-20.	Metal Scrap Segregated and Collected for Sale:  A program devised for the reuse of scrap and sheet metal would reduce disposal and purchasing costs by providing an avenue for obtaining materials for secondary use or partial jobs when full orders are not needed.

MP-26.	Waste Disposal Instruction Sheets:  Quick reference sheets summarizing hazardous waste disposal methods would enable shop personnel to have swift and accurate reference to proper hazardous waste disposal procedures.  See MP-14, also.

MP-28.	Worker  Input to PPO Implementation:  Shop personnel are an important and often overlooked resource in the identification and implementation of PPOs.



3.25.8	Potential Good Ideas Applicable to the Sheet Metal Shop



GI-01.	Absorbent Materials - Cleanup:  Use of new spill cleanup materials and innovative management of used cleanup materials can reduce the amount of waste requiring disposal.

GI-08.	Equipment Identification - Bar Code System/Punch Plate System:  Alternative equipment identification methods can reduce or eliminate the practice of using stencils and spray paints to label equipment.  This reduces hazardous materials usage and hazardous waste generation.

GI-20.	Paint - Reduce Floor Painting:  Reduce the frequency of floor painting, especially in hangers, when done primarily for cosmetic purposes.  This would reduce emission of VOCs into the air, provide a safer walking surface, and reduce wastes.

GI-22.	Rag Washwater Treatment:  If rags that may be contaminated by hazardous materials  are washed prior to recycling or disposal as solid waste, the washwater may need to be tested prior to discharge.

GI-29.	Volatile Vapor Recovery Systems:  Use volatile vapor recovery systems on fuel storage and dispensing systems to reduce VOC emissions.



3.25.9	Potential NFAs Applicable to the Sheet Metal Shop



None identified.



3.26	SIGN SHOP



3.26.1	Organization



The Sign Shop is typically a part of the Paint Shop under the Heavy Repair Vertical Shop.  It is treated here separately because of some unique functions and capabilities.



3.26.2	Mission



The Sign Shop is responsible for preparing and maintaining all traffic control and informational signs on the installation.  The Sign Shop typically prepares decorative signs for “public” buildings, landmarks, and towers.  The capabilities of Sign Shops are quite varied among installations.



3.26.3	Description of Activities and Processes



The following is a listing of typical processes performed in this shop.

Clean and maintain work area (GEN-M)

Prepare decorative signs (SIN-D)

Prepare informational signs (SIN-I)

Prepare traffic signs (SIN-T)



3.26.4	Typical Materials Usage



The following is a representative listing of materials used in the Sign Shop.

�Decals, various

Glass cleaner

Housekeeping products

Lacquers, various

Metal sign blanks

Mineral spirits

Paint brushes/rollers

Paint thinner

Paint, enamel, various

Paint, lead-based, various

Paint, oil-based, various

Plastic sign blanks

Plastic, various

Primers, various

Shop rags

Varnish, various

Vinyl backing material

Vinyl lettering

Wood

�

The Sign Shop uses small quantities of lead-and chromate-based paints in order to achieve specified color matches, particularly for heraldry items.



3.26.5	Typical Waste Streams



The following waste streams are typically generated by the Sign Shop when engaged in normal activities.

Typical existing methods of waste disposal for each waste stream are shown in Table 3.26-1.



Aerosol cans:  Collected and sent to the Paint Shop or CAP for disposal.

Metal scrap:  Collected and sent to CAP or DRMO 

Other:  Other materials are consumed in process.

Shop rags:  Contractor recycled or disposed of as solid waste.

Vinyl scrap:  Disposed of as solid waste.



Table 3.26-1.

Summary of Typical Existing Waste Stream Disposition for the Sign Shop��Waste Stream�Consumed�To

Air�Recycled 

in Shop�Recycled 

on Base�Contractor Disposal�Contractor

Recycle�To 

Water�Solid

Waste�HAZ

WASTE��Aerosol cans����X�X�X��X���Metal scrap����X��X��X���Other�X����������Shop rags����X��X��X���Vinyl scrap��������X���

3.26.6	Potential PPOs Applicable to the Sign Shop



PPO-01.	Aerosol Can Disposal System: This PPO addresses the management and disposal of full, partially full, or empty aerosol cans turned in for disposal.  Recycling spent aerosol cans is environmentally responsible.  By recycling these containers, costs previously associated with disposal can be drastically reduced.  Valuable landfill space is also conserved through recycling efforts.  See MP-01 on other spray can issues, also.

PPO-10.	Decal and Vinyl Alternatives to Paint:  This PPO investigates the replacement of paints with either decal or vinyl alternatives.  Decal machines allow preparation of signs and displays without use of paints, lacquers, or enamels thereby reducing pollution levels emitted from this process.  The decal material is sturdy enough to withstand a wide range of weather, yet can be removed with relative ease.  In addition to decal alternatives, vinyl lettering and symbols provide a viable alternative.

PPO-26.	Paint Sprayer Alternatives:  This PPO addresses various alternatives to conventional paint spray guns.  Either high volume, low pressure (HVLP) or airless spray guns can reduce the amount of paint required for a given job.  Reducing the quantity of paint used both reduces emissions and saves money used to purchase paint.

PPO-27.	Paint Thinner Recovery Options:  Paint thinners are used in significant quantities in the Paint Shop and other CE activities.  The thinner, after it becomes contaminated from use in cleaning, must be treated as a hazardous waste.  However, these paint thinners may be recycled, thereby reducing waste volumes.  This PPO addresses two options, distilling or decanting, by which the thinners may be recycled.

PPO-31.	Shop Rag Management:  This PPO describes three alternatives to the current practice of purchasing rags through the supply system and then disposing of them as a hazardous or non-hazardous waste (as appropriate).  Either using a towel service or disposable wipes will reduce the volume of waste and the overall rag management costs.

PPO-35.	Traffic Sign - Substitute Materials: This PPO addresses the substitution of several materials for aluminum in the production of traffic signs. Alternative materials include aluminum sheathed foam-core material and various types of plastic materials. All of the alternative materials allow the replacement of paint with vinyl letters and symbols, and also result in lower purchase costs for sign back materials.



3.26.7	Potential Management Practices Applicable to the Sign Shop



MP-01.	Aerosol Can Substitution:  Refillable compressed air-powered spray containers can replace the purchase of materials in aerosol containers.  Containers come in a variety of sizes from several ounces to a pint or more.  Paint is added to the containers just prior to use and the container is pressurized with compressed air.  Unused paint can be returned to the original container. Refillable air-powered spray containers must be cleaned immediately after use.

MP-06.	Container Disposal:  Ensuring containers are empty of hazardous materials quantities regulatory compliance and prevents fines.  See MP-07 and MP-08, also.

MP-09.	Contract Specification for Use of Non-Hazardous Materials:  All local purchase requests should be reviewed to ensure that the material purchased is the least hazardous options which will still meet the customers needs.

MP-12.	Hazardous Material Tracking System (Disposal):  The Central Accumulation Point uses a hazard tracking system that allows tracking of contents of all waste containers leaving the CAP.  This allows more positive control over waste disposition.

MP-13.	Hazardous Materials Control and Oversight by Pharmacy - CE Considerations:  Consolidating shop inventories of hazardous materials will improve inventory control and simplify hazardous materials management.

MP-14.	HAZCOM Materials Standardization Among Shops:  Standardization of hazardous materials simplifies compliance with HAZCOM requirements, as well as hazardous materials management.

MP-18.	Manifesting at Shop:  Using internal hazardous waste manifests will simplify hazardous waste tracking, and aid in the documentation of hazardous waste reporting.

MP-19.	Material Management Discussion Sessions to Consider Substitutions:  Set up meetings among craftsmen and materials acquisition staff to discuss new materials and substitution test programs. Include discussions focused on the standardization of materials among similar shops.

MP-23.	Paint Substitution:  Substituting solvent and oil-based paints with water-based coatings for facility and equipment painting will significantly reduce the volume of spent solvents generated as a result of equipment cleanup.  Quality water-based paints are available that meet durability and aesthetic requirements for equipment and facility applications.  See PPO-07, also.

MP-26.	Waste Disposal Instruction Sheets:  Quick reference sheets summarizing hazardous waste disposal methods would enable shop personnel to have swift and accurate reference to proper hazardous waste disposal procedures.  See MP-14, also.

MP-28.	Worker Input to PPO Implementation:  Shop personnel are an important and often overlooked resource in the identification and implementation of PPOs.



3.26.8	Potential Good Ideas Applicable to the Sign Shop



GI-08.	Equipment Identification - Bar Code System/Punch Plate System:  Alternative equipment identification methods can reduce or eliminate the practice of using stencils and spray paints to label equipment.  This reduces hazardous materials usage and hazardous waste generation.

GI-13.	LED Exit Signs:  Use only energy efficient LED exit signs.

GI-14.	Paint - Reduce Use of Lead-Based Paint:  Substitute lead-free high solids paints, decals, or vinyl for lead-containing paints currently in use. Substitutes for virtually any color are available.  Adoption of this idea would eliminate a hazardous material and waste stream.

GI-20.	Paint - Reduce Floor Painting:  Reduce the frequency of floor painting, especially in hangers, when done primarily for cosmetic purposes.  This would reduce emission of VOCs into the air, provide a safer walking surface, and reduce wastes.

GI-25.	Road Signs - Plastic Post Covers:  Use 3M™ plastic molded post covering to avoid painting sign posts.  The plastic is ultra-violet protected and reduces the amount of painting required for cosmetic purposes.  This will save manpower as well as reduce the use of hazardous materials.



3.26.9	Potential NFAs Applicable to the Sign Shop



None identified.



3.27	WATER AND WASTE SHOP



3.27.1	Organization



The Water and Waste Shop is typically organized under the Infrastructure Element.  This Shop may also be known as the Utilities Shop.



3.27.2	Mission



The Water and Waste Shop is responsible for monitoring and treating, if necessary, potable water generated on or coming onto the installation and waste water leaving the installation.  Shop personnel also monitor and control the operation of installation water pumphouses, the chemicals used in treatment systems, and the chemical treatment of swimming pool water.  In addition, shop personnel are responsible for cleaning and effective operation of oil-water separators.



3.27.3	Description of Activities and Processes



The following is a listing of typical processes performed in this shop.

Clean and maintain work area (GEN-M)

Clean oil-water separators (WAT-O)

Maintain and repair natural gas distribution system (WAT-G)

Maintain and repair shop equipment (GEN-R)

Maintain and repair water deluge systems (WAT-D)

Maintain automated controls for water system (WAT-A)

Maintain service vehicles assigned to shop (VEH-M)

Monitor and control operation of water pumphouses (WAT-P)

Monitor and control swimming pool chemicals (WAT-S)

Monitor and control water treatment chemicals (WAT-C)

Monitor, maintain, and control water wells (WAT-W)

Perform preventive maintenance (GEN-P)

Test water quality and chemical content (WAT-T)



3.27.4	Typical Materials Usage



The following is a representative listing of materials used in the Water and Waste Shop.

�Adhesive, construction, various

Antifreeze

Brake fluid

Bromine

Cement, fast setting

Chalk, marking, various

Chlorine gas

Degreasers

Fluorine, various forms

Flux

Gasoline

Glass cleaner

Grease, bearing

Grease, lubricating

Housekeeping products

Hydraulic fluid

Hydrochloric acid

Insulating foam

Lime

Muriatic acid

Oil, cutting

Oil, lubricating

Paint brushes/rollers

Paint thinner

Paint, floor

Parts

Pipe sealing compound

Propane

Sealing compound

Shop rags

Sludge conditioner

Soda ash

Sodium hypochlorite

Sodium pellets

Solder

Starting fluid

Sweeping compound

Test chemicals

Transmission fluid

Wax, vehicle

WD-40(

Windshield washer fluid�

�3.27.5	Typical Waste Streams



The following waste streams are typically generated by the Water and Waste Shop when engaged in normal activities.  Typical existing methods of waste disposal for each waste stream are shown in Table 3.27-1.

Aerosol cans:  Collected and sent to the Paint Shop or CAP for disposal.

Chemical containers:  Recycled through chemical supplier or disposed of as solid waste.

Metal cylinders:  Drilled and recycled as scrap metal through CAP or DRMO.

Other:  Other materials are consumed in process.

Packaging material:  Cardboard and wood are recycled or disposed of as solid waste.

Shop rags:  Contractor recycled or disposed of as solid waste.

Sludge/scum from oil-water separators:  Dried, barreled, and sent to CAP or DRMO for disposal.

Sweeping compound:  Disposed of as solid waste.

Test samples:  Diluted and disposed of in sanitary sewer.



Table 3.27-� SEQ Table \* ARABIC \r 1 �1�.�Summary of Typical Existing Waste Stream Disposition for the Water and Waste Shop��Waste Stream�Consumed�To

Air�Recycled 

in Shop�Recycled 

on Base�Contractor Disposal�Contractor

Recycle�To 

Water�Solid

Waste�HAZ

WASTE��Aerosol cans����X�X�X��X���Chemical containers������X�����Metal cylinders����X��X��X���Other�X����������Packaging materials����X�X�X��X���Shop rags����X��X��X���Sweeping compound��������X���Sludge/scum�����X����X��Test samples�������X����

3.27.6	Potential PPOs Applicable to the Water and Waste Shop



PPO-01.	Aerosol Can Disposal System: This PPO addresses the management and disposal of full, partially full, or empty aerosol cans turned in for disposal.  Recycling spent aerosol cans is environmentally responsible.  By recycling these containers, costs previously associated with disposal can be drastically reduced.  Valuable landfill space is also conserved through recycling efforts.  See MP-01 on other spray can issues, also.

PPO-19.	Oil/Water Separator Replacement:  This PPO addresses the alternatives for oil/water separation to improve the level of treatment.  The objective of this PPO is protect surface water and ground water from industrial discharges.

PPO-30:	Remote Monitoring Systems:  This PPO describes the use of a remote monitoring and control system for management of pump stations, chemical feed (such as at a swimming pool), and similar operations at remote locations.

PPO-31.	Shop Rag Management:  This PPO describes three alternatives to the current practice of purchasing rags through the supply system and then disposing of them as a hazardous or non-hazardous waste (as appropriate).  Either using a towel service or disposable wipes will reduce the volume of waste and the overall rag management costs.

PPO-34.	Swimming Pool Chemicals Substitutions:  There are various means of treating swimming pools for hygienic purposes.  This PPO discusses alternative methods for treating swimming pool water in order to reduce the purchase of swimming pool chemicals.



3.27.7	Potential Management Practices Applicable to the Water and Waste Shop



MP-01.	Aerosol Can Substitution:  Refillable compressed air-powered spray containers can replace the purchase of materials in aerosol containers.  Containers come in a variety of sizes from several ounces to a pint or more.  Paint is added to the containers just prior to use and the container is pressurized with compressed air.  Unused paint can be returned to the original container. Refillable air-powered spray containers must be cleaned immediately after use..

MP-03.	Chemical Takeback Program:  Chemicals which are returned after a project’s completion must be in full, unopened containers.  Also, supply contracts can be written requiring contractors to take back excess material.

MP-06.	Container Disposal:  Ensuring containers are empty of hazardous materials quantities regulatory compliance and prevents fines.  See MP-07 and MP-08, also.

MP-07.	Container Management Program:  A consistent management policy regarding management of empty containers simplifies compliance and waste management.  See MP-06 and MP-08, also.

MP-08.	Container Washing Prior to Recycling:  Management must ensure that cleaning of empty hazardous materials containers meets RCRA requirements.  See MP-06 and MP-07, also.

MP-09.	Contract Specification for Use of Non-Hazardous Materials:  All local purchase requests should be reviewed to ensure that the material purchased is the least hazardous options which will still meet the customers needs.

MP-10.	Review Recurring Work Program (RWP):  The RWP can save manpower, reduce costs, and minimize pollution.

MP-11.	Energy Management and Conservation:  Establishing a Comprehensive Energy Management and Conservation Program aimed at new construction and facility renovation, will ensure compliance with Federal Law and save money.

MP-12.	Hazardous Material Tracking System (Disposal):  The Central Accumulation Point uses a hazard tracking system that allows tracking of contents of all waste containers leaving the CAP.  This allows more positive control over waste disposition.

44545.	Hazardous Materials Control and Oversight by Pharmacy - CE Considerations:  Consolidating shop inventories of hazardous materials will improve inventory control and simplify hazardous materials management.

MP-14.	HAZCOM Materials Standardization Among Shops:  Standardization of hazardous materials simplifies compliance with HAZCOM requirements, as well as hazardous materials management.

MP-17.	Life-Cycle Costing:  Examining life cycle costs of equipment and hazardous material purchases will save money in the long term.

MP-18.	Manifesting at Shop:  Using internal hazardous waste manifests will simplify hazardous waste tracking, and aid in the documentation of hazardous waste reporting.

MP-19.	Material Management Discussion Sessions to Consider Substitutions:  Set up meetings among craftsmen and materials acquisition staff to discuss new materials and substitution test programs. Include discussions focused on the standardization of materials among similar shops.

MP-24.	Pallet Management:  A Pallet Management Program can reduce the amount of material going to a landfill and help the base meet its solid waste reduction goals.

MP-25.	Preventive Maintenance Tracking Software:  Preventive maintenance tracking software allows accurate descriptions to be kept on an office computer for immediate equipment status updates. Information such as name, equipment check-out/check-in dates by zone, equipment ID number, and supplied training can be listed in the database.

MP-26.	Waste Disposal Instruction Sheets: Quick reference sheets summarizing hazardous waste disposal methods would enable shop personnel to have swift and accurate reference to proper hazardous waste disposal procedures.  See MP-14, also.

MP-27.	Water Conservation:  A Water Conservation Program including design requirements for new construction and facility renovation can save money and reduce water consumption.

MP-28.	Worker Input to PPO Implementation:  Shop personnel are an important and often overlooked resource in the identification and implementation of PPOs.



3.27.8	Potential Good Ideas Applicable to the Water and Waste Shop



GI-01.	Absorbent Materials - Cleanup:  Use of new spill cleanup materials and innovative management of used cleanup materials can reduce the amount of waste requiring disposal.

GI-02.	Compression Joints Rather than Solder:  Use compression plumbing fittings rather than solder, when possible.  This reduces use of solder and flux, thus reducing hazardous material usage and eliminating some air emissions.

GI-03.	Compressors - Oil-less as Substitute:  Replace compressors with oil-less compressors when possible.  This eliminates the need to replace and dispose of compressor oil, saving both manpower and disposal costs.

GI-08.	Equipment Identification - Bar Code System/Punch Plate System:  Alternative equipment identification methods can reduce or eliminate the practice of using stencils and spray paints to label equipment.  This reduces hazardous materials usage and hazardous waste generation.

GI-10.	Ink Brush:  Substitute an ink brush for spray paint when marking drums.

GI-20.	Paint - Reduce Floor Painting:  Reduce the frequency of floor painting, especially in hangers, when done primarily for cosmetic purposes.  This would reduce emission of VOCs into the air, provide a safer walking surface, and reduce wastes.

GI-21.	Preprinted Drum Labels:  Use prepared decals, stencils, or preprinted drum labels as an alternative to spray painting.  This procedure eliminates VOC emissions from the paint and reduces the number of aerosol cans in the waste stream.

GI-22.	Rag Washwater Treatment:  If rags that may be contaminated by hazardous materials  are washed prior to recycling or disposal as solid waste, the washwater may need to be tested prior to discharge.

GI-23.	Rechargeable Flashlights:  Use rechargeable flashlights when possible.  Many models are available that plug in for recharging.

GI-27.	Swimming Pool Paint:  Do not thin swimming pool paint with xylene.  Find a substitute thinner or paint without thinning.  Also, look for a substitute paint that is water based.

GI-28.	Thermometers:  Use mechanical or bi-metallic thermometers instead of mercury thermometers.



3.27.9	Potential NFAs Applicable to the Water and Waste Shop



NFA-01.	Automatic Sample/Adjust Water Conditioner: Water conditioning units are available that automatically sample unit water and provide needed chemicals upon analysis of the sample.

NFA-04.	Energy Management/Monitoring Systems:  Energy management and monitoring systems can be used to reduce energy usage, especially during peak load periods.

NFA-05.	Fluoride System - Automated Feed.  The fluoridation system installed at water treatment facilities can provide automated feed and monitoring to replace manual feed, chemical change, and monitoring, thus saving manpower and chemicals while achieving an optimal and more constant chemical balance.

NFA-09.	Vehicle Fuel Substitute:  There are many alternatives to gasoline and diesel powered vehicles used by CEO Shops.  Use of alternatively fueled vehicles is mandated by Federal Law and can reduce costs as well as pollution.

NFA-10.	Water-Contaminant Treatment by Microbes:  Water contaminated with petroleum products is generated from several activities, such as vehicle or equipment leaks and water loss during maintenance.  Petroleum products that contaminate water can be metabolized by microbes, resulting in an effluent that can be safely discharged to the wastewater treatment plant.  Contact PRO-ACT for further information.



3.28	WOODMILL SHOP



3.28.1	Organization



The Woodmill Shop is typically organized under the Vertical Shop of the Heavy Repair Section.  This shop may also be known as the Cabinet Shop.



3.28.2	Mission



The Woodmill Shop is a specialty craft shop for cabinet making, furniture finishing, and specialty carpentry.  This function is not part of all CE organizations.



3.28.3	Description of Activities and Processes



The following is a listing of typical processes performed in this shop.

Clean and maintain work area (GEN-M)

Maintain and repair shop equipment (GEN-R)

Maintain service vehicles assigned to shop (VEH-M)

Manufacture cabinets and specialty furniture (WOO-C)

Perform preventive maintenance (GEN-P)

Prepare and finish furniture (WOO-S)



3.28.4	Typical Materials Usage



The following is a representative listing of materials used the Woodmill Shop.��Acetone

Antifreeze

Brake fluid

Contact cement

Gasoline

Glass

Glass cleaner

Glazing compound

Housekeeping products

Hydraulic fluid

Lacquer thinner

Lacquers, various

Metal, various

Mineral spirits

Oil, compressor

Oil, cutting

Oil, lubricating

Paint brushes/rollers

Paint thinner

Paint, various

Parts

Sandpaper

Sealer, wood

Shop rags

Sodium hypochlorite

Stains, various

Starting fluid

Sweeping compound

Transmission fluid

Tung oil

Varnish, various

Wax, vehicle

WD-40(

Windshield washer fluid

Wood

Wood filler, various

Wood glue�

3.28.5	Typical Waste Streams



The following typical waste streams are generated by the Woodmill Shop when engaged in normal activities.  Typical existing methods of waste disposal for each waste stream are shown in Table 3.28-1.

Adhesive, glue, and caulking containers:  Generally disposed of as solid waste.

Aerosol cans:  Collected and sent to the Paint Shop or CAP for disposal.

Packaging material:  Cardboard and wood are recycled or disposed of as solid waste.

Paint brushes/rollers:  Reused after cleaning if possible; dried and disposed of as solid waste.

Paint/lacquer thinner:  Recycled by distilling or decanting or sent to CAP or DRMO for disposal.

Sandpaper:  Disposed of as solid waste.

Sawdust:  Disposed of as solid waste; used for composting or animal litter.

Shop rags:  Contractor recycled or disposed of as solid waste.

Sweeping compound:  Disposed of as solid waste.

Wood scrap:  Sent to construction dumpster; disposed of as solid waste or sent to chipper.



Table 3.28-� SEQ Table \* ARABIC \r 1 �1�.�Summary of Typical Existing Waste Stream Disposition for the Woodmill Shop��Waste Stream�Consumed�To

Air�Recycled 

in Shop�Recycled 

on Base�Contractor Disposal�Contractor

Recycle�To 

Water�Solid

Waste�HAZ

WASTE��Adhesive containers��������X���Aerosol cans����X�X�X��X���Packaging materials����X�X�X��X���Paint brushes/ rollers���X���X��X���Paint/lacquer thinner����X��X�����Sandpaper��������X���Sawdust����X����X���Shop rags����X��X��X���Sweeping compound��������X���Wood scrap���X�X��X��X���





3.28.6	Potential PPOs Applicable to the Woodmill Shop



PPO-01.	Aerosol Can Disposal System: This PPO addresses the management and disposal of full, partially full, or empty aerosol cans turned in for disposal.  Recycling spent aerosol cans is environmentally responsible.  By recycling these containers, costs previously associated with disposal can be drastically reduced.  Valuable landfill space is also conserved through recycling efforts.  See MP-01 on other spray can issues, also.

PPO-21.	Paint Equipment Cleaning Alternatives:  This PPO addresses alternatives to current practices of hand cleaning painting equipment using solvents.  The use of gun washers, either with or without recycling of the solvent, will significantly reduce the quantity of waste generated.

PPO-31.	Shop Rag Management:  This PPO describes three alternatives to the current practice of purchasing rags through the supply system and then disposing of them as a hazardous or non-hazardous waste (as appropriate).  Either using a towel service or disposable wipes will reduce the volume of waste and the overall rag management costs.



3.28.7	Potential Management Practices Applicable to the Woodmill Shop



MP-01.	Aerosol Can Substitution:  Refillable compressed air-powered spray containers can replace the purchase of materials in aerosol containers.  Containers come in a variety of sizes from several ounces to a pint or more.  Paint is added to the containers just prior to use and the container is pressurized with compressed air.  Unused paint can be returned to the original container. Refillable air-powered spray containers must be cleaned immediately after use.

MP-06.	Container Disposal:  Ensuring containers are empty of hazardous materials quantities regulatory compliance and prevents fines.  See MP-07 and MP-08, also.

MP-08.	Container Washing Prior to Recycling:  Management must ensure that cleaning of empty hazardous materials containers meets RCRA requirements.  See MP-06 and MP-07.

MP-12.	Hazardous Material Tracking System (Disposal):  The Central Accumulation Point uses a hazard tracking system that allows tracking of contents of all waste containers leaving the CAP.  This allows more positive control over waste disposition.

MP-13.	Hazardous Materials Control and Oversight by Pharmacy - CE Considerations:  Consolidating shop inventories of hazardous materials will improve inventory control and simplify hazardous materials management.

MP-14.	HAZCOM Materials Standardization Among Shops:  Standardization of hazardous materials simplifies compliance with HAZCOM requirements, as well as hazardous materials management.

MP-17.	Life-Cycle Costing:  Examining life cycle costs of equipment and hazardous material purchases will save money in the long term.

MP-18.	Manifesting at Shop:  Using internal hazardous waste manifests will simplify hazardous waste tracking, and aid in the documentation of hazardous waste reporting.

MP-19.	Material Management Discussion Sessions to Consider Substitutions:  Set up meetings among craftsmen and materials acquisition staff to discuss new materials and substitution test programs. Include discussions focused on the standardization of materials among similar shops.

MP-22.	Paint Solvent Management:  Implementation of an aggregate paint solvent recycling program for the paint shop and other CE shops will result in a significant reduction in solvent purchased and waste solvent generated.  See PPO-29, also.

MP-23.	Paint Substitution:  Substituting solvent and oil-based paints with water-based coatings for facility and equipment painting will significantly reduce the volume of spent solvents generated as a result of equipment cleanup.  Quality water-based paints are available that meet durability and aesthetic requirements for equipment and facility applications.  See PPO-07, also.

MP-26.	Waste Disposal Instruction Sheets:  Quick reference sheets summarizing hazardous waste disposal methods would enable shop personnel to have swift and accurate reference to proper hazardous waste disposal procedures.  See MP-14, also.

MP-28.	Worker Input to PPO Implementation:  Shop personnel are an important and often overlooked resource in the identification and implementation of PPOs.



3.28.8	Potential Good Ideas Applicable to the Woodmill Shop



GI-01.	Absorbent Materials - Cleanup:  Use of new spill cleanup materials and innovative management of used cleanup materials can reduce the amount of waste requiring disposal.

GI-07.	Dumpster Maintenance:  Consolidate maintenance of dumpsters at one location that has controls for wash water runoff.  This prevents material from dumpster washing ending up in the storm sewer and possibly, resulting in discharge violations.

GI-08.	Equipment Identification - Bar Code System/Punch Plate System:  Alternative equipment identification methods can reduce or eliminate the practice of using stencils and spray paints to label equipment.  This reduces hazardous materials usage and hazardous waste generation.

GI-20.	Paint - Reduce Floor Painting:  Reduce the frequency of floor painting, especially in hangers, when done primarily for cosmetic purposes.  This would reduce emission of VOCs into the air, provide a safer walking surface, and reduce wastes.

GI-22.	Rag Washwater Treatment:  If rags that may be contaminated by hazardous materials  are washed prior to recycling or disposal as solid waste, the washwater may need to be tested prior to discharge.

GI-26.	Sawdust - Packing Material or Animal Litter:  Use waste sawdust as a packaging material or for animal litter at kennels or stables.  Sawdust can also be added to compost piles.

GI-33.	Wood Recycling:  Deliver wood pieces too small for construction reuse to DRMO for recycling.  Chipping the wood for mulch or compost is also acceptable.  This reduces solid waste going to a landfill.



3.28.9	Potential NFAs Applicable to the Woodmill Shop



None identified.



3.29	ZONE MAINTENANCE SHOP



3.29.1	Organization



Zone Maintenance Shops are organized under the Facility Support Section.  The number of zones will vary among installations, depending on the size and geographical configuration of the installation.



�3.29.2	Mission



The Zone Maintenance Shops are responsible for providing minor repair and maintenance capability to facilities located within the zone.  Generally, a Zone Maintenance Shop will have persons with the following skills assigned:

�Carpenters

Electricians

HVAC specialists

Masons

Plumbers�

3.29.3	Description of Activities and Processes



The following is a listing of typical processes performed in this shop.

Clean and maintain work area (GEN-M)

Maintain and change chemicals in equipment  (GEN-C)

Maintain and repair distribution lines (HET-L)

Maintain and repair electrical systems (ZON-E)

Maintain and repair facility boiler and chiller units (ZON-R)

Maintain and repair HVAC systems (ZON-H)

Maintain and repair facilities (ZON-M)

Maintain and repair plumbing systems (ZON-L)

Maintain and repair shop equipment (GEN-R)

Maintain service vehicles assigned to shop (VEH-M)

Paint interior surfaces (PNT-I)

Perform preventive maintenance (GEN-P)



3.29.4	Typical Materials Usage



The following is a representative listing of materials used in the Zone Maintenance Shops.

�Absorbent compound

Acetylene

Adhesives, various

Alcohol, denatured

Algaecide pellets

Antifoam liquid

Antifreeze

Antiseize compound

Argon

Ballasts (non-PCB)

Barium chloride

Batteries, various

Battery acid

Belt dressing

Boiler mortar

Boric acid

Brake fluid

Calcium chloride

Capacitors

Caulk, various

Caustic soda

Ceiling tile

Cement, masonry

Cement, fast setting

Cement, roofing

Chalk, marking, various

Citric acid

Cloth sealant

Coil cleaner

Conduit

Contact cement

Cooling tower treatment

Copolymer

Cyclohexamine

Degreasers

Drain cleaner

Drywall

Electrical switches

Fiberglass insulation

Fiberglass pipe

Filters (air, oil)

Floor tile

Flux

Gasoline

Glass

Glass cleaner

Glazing compound

Glues

Grease, bearing

Grease, lubricating

Grout

Hardness indicator

Housekeeping products

Hydraulic fluid

Insulating foam

Insulation bats

Iron pipe

Iron pipe fittings

Joint compound

Kerosene

Lacquer thinner

Lacquers, various

Light bulbs, various

Limeaway(

Masonry supplies

Metal, sheet

Metal studs

Microbicide

Mineral spirits

Morholine

Mortar mix

Nitrate indicator

Nitrogen

Oil, compressor

Oil, cutting

Oil, lubricating

Oil, penetrating

Oil, vacuum pump

Oxygen

Oxygen scavenger

Paint brushes/rollers

Paint thinner

Paint, various

Parts

pH indicators, various

Phosphate powder

Pipe, metal

Plexiglas

Plumbers putty

Primer, latex, various

Propane

PVC cement

PVC cleaning compound

Refrigerants, various

Roofing compound (tar)

Rust inhibitor

Scale remover

Sealants, various

Sealer, concrete

Sealer, floor

Shingles

Shop rags

Silver nitrate

Sodium pellets

Solder

Spackling compound

Stains, various

Starting fluid

Sulfite, various

Sweeping compound

Thread compound

Titrating solution

Transmission fluid

Wallcovering, various

Wallcover undercoat

Wallpaper adhesive

Wallpaper primer

Water softening chemicals

Water-indicator paste

Wax, vehicle

WD-40(

Windshield washer fluid

Wire, various

Wood

Wood filler, various

Wood glue

Wood studs�

3.29.5	Typical Waste Streams



The following waste streams are typically generated by the Zone Maintenance Shops when engaged in normal activities.  Typical existing methods of waste disposal for each waste stream are shown in Table 3.29-1.

Aerosol cans:  Collected and sent to the Paint Shop or CAP for disposal.

Ballasts:  Non-PCB are sent to CAP or DRMO as scrap metal; PCB-containing ballasts are drummed and sent to CAP or DRMO.

Batteries, various:  Non-lead-acid batteries sent to CAP or DRMO for disposal.

Boiler blowdown:  Drummed after water is recovered, and sent to DRMO for disposal.  Water is released to sanitary sewer.

Capacitors:  Non-PCB are sent to CAP or DRMO as scrap metal; PCB-containing capacitors are drummed and sent to CAP or DRMO.

Drywall scrap:  Drywall/gypsum scrap is disposed of in a construction landfill.

HVAC filters:  Collected and sent to CAP or DRMO or disposed of as solid waste.

Insulation waste:  Disposed of as solid waste if asbestos free.  If ACM, disposed of in approved landfill.

Metal cylinders:  Drilled and recycled as metal scrap through CAP or DRMO.

Metal scrap:  Collected and sent to CAP or DRMO.

Other:  Other materials are consumed in process.

Packaging material:  Cardboard and wood are recycled or disposed of as solid waste.

Paint brushes/rollers:  Reused after cleaning if possible; dried and disposed of as solid waste.

Paint containers, metal:  Dried and disposed of as solid waste or sent to CAP or DRMO for crushing and recycling.

Paint containers, plastic:  Dried and disposed of as solid waste or sent to CAP or DRMO for recycling.

Paint/lacquer thinner:  Recycled by distilling or decanting or sent to CAP or DRMO for disposal.

Roofing waste:  Disposed of as solid waste if asbestos free.  If ACM, disposed of in approved landfill.

Shop rags:  Contractor recycled or disposed of as solid waste.

Sweeping compound:  Disposed of as solid waste

Wood scrap:  Sent to construction dumpster; disposed of as solid waste or sent to chipper.



3.29.6	Potential PPOs Applicable to the Zone Maintenance Shop



PPO-01.	Aerosol Can Disposal System: This PPO addresses the management and disposal of full, partially full, or empty aerosol cans turned in for disposal.  Recycling spent aerosol cans is environmentally responsible.  By recycling these containers, costs previously associated with disposal can be drastically reduced.  Valuable landfill space is also conserved through recycling efforts.  See MP-01 on other spray can issues, also.

PPO-04.	Battery Recycling/Reuse:  This PPO describes the recycling of alkaline Ni-Cd and lithium batteries.  Recycling these batteries can significantly reduce disposal costs.

PPO-05.	Battery Recharging:  This PPO involves the use of rechargeable batteries (Ni-Cd and lithium) in place of disposable alkaline batteries.  Battery recycling or disposal is covered in PPO-04.  The use of rechargeable batteries will significantly reduce battery purchase costs.

PPO-06.	Boiler Blow Down - Automated:  This PPO describes the use of automated boiler controls to improve steam boiler blowdown procedures. This PPO will save energy by reducing what is lost during the blowdown.  This PPO will also save boiler water treatment chemicals.
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Water�Solid
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PPO-07.	Chiller Purge Units - Replace with Automated Purge Systems  This PPO addresses the replacement of chiller purge valves with systems that control releases of ozone depleting substances (ODS) into the air.  Implementation of this PPO will reduce the costs for replacement refrigerant as well as help the installation meet its ODS reduction goals.

PPO-09.	Concrete Rubble - Recycle Millings: This PPO describes concrete crushing and the possible reuse of material from on an installation.  These options include the recycling of concrete rubble either by crushing in-house or by contractor.  These PPOs will reduce the amount of solid waste going to the landfill as well as reducing the amount of fill or base material that must be purchased.

PPO-13.	Fluorescent Bulb Disposal:  This PPO discusses fluorescent light bulb recycling/disposal issues.

PPO-16.	Lighting - Extended Service Bulbs: This PPO describes the use of extended service bulbs such as halogen and compact fluorescent bulbs in the place of standard incandescent bulbs.  These bulbs will usually provide better light, conserve energy, and reduce the time spent changing light bulbs.

PPO-17.	Lighting - Reflector Bulbs: This PPO describes the replacement of incandescent reflector bulbs with halogen bulbs as a means of reducing energy use.

PPO-22.	Paint Mixing - Undercoat: Excess paint, paints with expired shelf lives, and unwanted paint can create significant disposal costs.  However, these paints could be reused as undercoat paints for other painting projects.  This PPO describes the use of these unwanted paints as undercoat paints.

PPO-25.	Paint Removal Options:  This PPO addresses the use of a water jet system as an alternative to using abrasive media for removing paint.  Significant reductions in waste volume can be achieved by water jet systems.

PPO-26.	Paint Sprayer Alternatives:  This PPO addresses various alternatives to conventional paint spray guns.  Either high volume, low pressure (HVLP) or airless spray guns can reduce the amount of paint required for a given job.  Reducing the quantity of paint used both reduces emissions and saves money used to purchase paint.

PPO-27.	Paint Thinner Recovery Options:  Paint thinners are used in significant quantities in the Paint Shop and other CE activities.  The thinner, after it becomes contaminated from use in cleaning, must be treated as a hazardous waste.  However, these paint thinners may be recycled, thereby reducing waste volumes.  This PPO addresses two options, distilling or decanting, by which the thinners may be recycled.

PPO-30.	Remote Monitoring Systems:  This PPO describes the use of a remote monitoring and control system for management of pump stations, chemical feed (such as at a swimming pool), and similar operations at remote locations.

PPO-31.	Shop Rag Management:  This PPO describes three alternatives to the current practice of purchasing rags through the supply system and then disposing of them as a hazardous or non-hazardous waste (as appropriate).  Either using a towel service or disposable wipes will reduce the volume of waste and the overall rag management costs.



3.29.7	Potential Management Practices Applicable to the Zone Maintenance Shop



MP-01.	Aerosol Can Substitution:  Refillable compressed air-powered spray containers can replace the purchase of materials in aerosol containers.  Containers come in a variety of sizes from several ounces to a pint or more.  Paint is added to the containers just prior to use and the container is pressurized with compressed air.  Unused paint can be returned to the original container. Refillable air-powered spray containers must be cleaned immediately after use.

MP-02.	Battery Maintenance:  Preventive maintenance of batteries, including fluid level inspection, and regular cleaning can substantially reduce premature battery failure.  See PPO-04 and PPO-06, also.

MP-03.	Chemical Takeback Program:  Chemicals which are returned after a project’s completion must be in full, unopened containers.  Also, supply contracts can be written requiring contractors to take back excess material.

MP-04.	Construction Landfill on Installation:  A small landfill, accepting construction and demolition wastes only, is operated on-base to reduce disposal costs.

MP-05.	Construction Material - Recycle:  Recycling construction wastes such as wood scraps, sawdust, concrete rubble, etc. can save disposal fees.

MP-06.	Container Disposal:  Ensuring containers are empty of hazardous materials quantities regulatory compliance and prevents fines.  See MP-07 and MP-08, also.

MP-07.	Container Management Program:  A consistent management policy regarding management of empty containers simplifies compliance and waste management.  See MP-06 and MP-08, also.

MP-08.	Container Washing Prior to Recycling:  Management must ensure that cleaning of empty hazardous materials containers meets RCRA requirements.  See MP-06 and MP-07, also.

MP-09.	Contract Specification for Use of Non-Hazardous Materials:  All local purchase requests should be reviewed to ensure that the material purchased is the least hazardous options which will still meet the customers needs.



MP-10.	Review Recurring Work Program (RWP):  The RWP can save manpower, reduce costs, and minimize pollution.

MP-11.	Energy Management and Conservation:  Establishing a Comprehensive Energy Management and Conservation Program aimed at new construction and facility renovation, will ensure compliance with Federal Law and save money.

MP-12.	Hazardous Material Tracking System (Disposal):  The Central Accumulation Point uses a hazard tracking system that allows tracking of contents of all waste containers leaving the CAP.  This allows more positive control over waste disposition.

MP-14.	HAZCOM Materials Standardization Among Shops:  Standardization of hazardous materials simplifies compliance with HAZCOM requirements, as well as hazardous materials management.

MP-15.	HVAC Maintenance Master Plan:  Heating, ventilation, and air conditioning maintenance is an extensive responsibility.  An effective preventive maintenance plan is essential in order to keep tabs on equipment and ensure good working order is maintained at all times.

MP-16.	Leak Detector for Refrigerant:  A Microns® Vacuum Gauge is an excellent  tester for refrigerant leakage as is an automatic halogen leak detector (tif®).  Together these may be doubly effective for quick leak detection and repair.

MP-17.	Life-Cycle Costing:  Examining life cycle costs of equipment and hazardous material purchases will save money in the long term.

MP-18.	Manifesting at Shop:  Using internal hazardous waste manifests will simplify hazardous waste tracking, and aid in the documentation of hazardous waste reporting.

MP-19.	Material Management Discussion Sessions to Consider Substitutions:  Set up meetings among craftsmen and materials acquisition staff to discuss new materials and substitution test programs. Include discussions focused on the standardization of materials among similar shops.

MP-20.	Metal Scrap Segregated and Collected for Sale:  A program devised for the reuse of scrap and sheet metal would reduce disposal and purchasing costs by providing an avenue for obtaining materials for secondary use or partial jobs when full orders are not needed.

MP-22.	Paint Solvent Management:  Implementation of an aggregate paint solvent recycling program for the paint shop and other CE shops will result in a significant reduction in solvent purchased and waste solvent generated.  See PPO-29, also.

MP-23.	Paint Substitution:  Substituting solvent and oil-based paints with water-based coatings for facility and equipment painting will significantly reduce the volume of spent solvents generated as a result of equipment cleanup.  Quality water-based paints are available that meet durability and aesthetic requirements for equipment and facility applications.  See PPO-07, also.

MP-24.	Pallet Management:  A Pallet Management Program can reduce the amount of material going to a landfill and help the base meet its solid waste reduction goals.

MP-25.	Preventive Maintenance Tracking Software:  Preventive maintenance tracking software allows accurate descriptions to be kept on an office computer for immediate equipment status updates. Information such as name, equipment check-out/check-in dates by zone, equipment ID number, and supplied training can be listed in the database.

MP-26.	Waste Disposal Instruction Sheets:  Quick reference sheets summarizing hazardous waste disposal methods would enable shop personnel to have swift and accurate reference to proper hazardous waste disposal procedures.  See MP-14, also.

MP-27.	Water Conservation:  A Water Conservation Program including design requirements for new construction and facility renovation can save money and reduce water consumption.

MP-28.	Worker Input to PPO Implementation:  Shop personnel are an important and often overlooked resource in the identification and implementation of PPOs.



3.29.8	Potential Good Ideas Applicable to the Zone Maintenance Shop



GI-01.	Absorbent Materials - Cleanup:  Use of new spill cleanup materials and innovative management of used cleanup materials can reduce the amount of waste requiring disposal.

GI-02.	Compression Joints Rather than Solder:  Use compression plumbing fittings rather than solder, when possible.  This reduces use of solder and flux, thus reducing hazardous material usage and eliminating some air emissions.

GI-03.	Compressors - Oil-less as Substitute:  Replace compressors with oil-less compressors when possible.  This eliminates the need to replace and dispose of compressor oil, saving both manpower and disposal costs.

GI-06.	Contractor Follow-Up - Management of Hazardous Waste: Rigorous post-construction contract inspections ensure that no hazardous materials or hazardous wastes are left on site.

GI-08.	Equipment Identification - Bar Code System/Punch Plate System:  Alternative equipment identification methods can reduce or eliminate the practice of using stencils and spray paints to label equipment.  This reduces hazardous materials usage and hazardous waste generation.

GI-10.	Ink Brush:  Substitute an ink brush for spray paint when marking drums.

GI-11.	Insulate Pipes:  Identify and insulate pipes in unheated chases to reduce energy use.

GI-13.	LED Exit Signs:  Use only energy efficient LED exit signs.

GI-15.	Paint Buckets - Recycle or Reuse:  Recycle or reuse 1-gallon paint cans and 5-gallon paint buckets.  This reduces the waste going to a landfill and conserves resources.

GI-16.	Paint Markers - Non-aerosol:  Markers similar to Magic MarkersTM are available for marking barrels, equipment, etc., instead of using spray paint.  This use would eliminate VOC emissions from the paint and reduce the number of aerosol cans in the waste stream.  These markers are available virtually everywhere.

GI-17.	Paint Primer:  Use acrylic latex primer for application to galvanized surfaces.  Most primers for galvanized application are oil-based and have a high VOC content.  Use of acrylic latex primers would reduce emissions as well as hazardous waste.

GI-19.	Paint Thinner Practices:  Aggregate paint thinner collection at a central collection point (possibly the Paint Shop) where is could be recycled.  The thinner could then be economically distilled or decanted.  This would reduce a hazardous waste stream.  Figure 6.2-1 is a photograph of a paint solvent recycling unit.

GI-20.	Paint - Reduce Floor Painting:  Reduce the frequency of floor painting, especially in hangers, when done primarily for cosmetic purposes.  This would reduce emission of VOCs into the air, provide a safer walking surface, and reduce wastes.

GI-21.	Preprinted Drum Labels:  Use prepared decals, stencils, or preprinted drum labels as an alternative to spray painting.  This procedure eliminates VOC emissions from the paint and reduces the number of aerosol cans in the waste stream.

GI-22.	Rag Washwater Treatment:  If rags that may be contaminated by hazardous materials  are washed prior to recycling or disposal as solid waste, the washwater may need to be tested prior to discharge.

GI-23.	Rechargeable Flashlights:  Use rechargeable flashlights when possible.  Many models are available that plug in for recharging.

GI-25.	Road Signs - Plastic Post Covers:  Use 3M™ plastic molded post covering to avoid painting sign posts.  The plastic is ultra-violet protected and reduces the amount of painting required for cosmetic purposes.  This will save manpower as well as reduce the use of hazardous materials.



GI-30.	Valve Substitution - Permanently Lubricated:  Use permanently lubricated valves when possible to reduce the amount of lubrication required, also reduces man-hours to perform lubrication.

GI-31.	Valve Substitution - Permanently Sealed:  Use permanently sealed valves when possible to reduce the amount of lubrication required, also reduces man-hours to perform lubrication.



3.29.9	Potential NFAs Applicable to the Zone Maintenance Shop



NFA-01.	Automatic Sample/Adjust Water Conditioner:  Water conditioning units are available that automatically sample unit water and provide needed chemicals upon analysis of the sample.

NFA-04.	Energy Management/Monitoring Systems:  Energy management and monitoring systems can be used to reduce energy usage, especially during peak load periods.

NFA-06.	Heating Oil - Substitute with Natural Gas:  Operators of large heating plants and individual building units find cost savings by converting heating oil systems to natural gas.  Installations may be able to obtain assistance from local utility providers.  Furthermore, natural gas fixed systems do not require complex emission controls like those which may be  required on oil fired systems.

NFA-07.	Paint Roller - Substitute for Paint Sprayer:  Rollers produce a better paint-to-surface adherence ratio, thus resulting in less paint lost to the atmosphere, a reduction of air pollutants, and less paint waste.  A drawback is an increase in application time for roller use, especially on large jobs.

NFA-09.	Vehicle Fuel Substitute:  There are many alternatives to gasoline and diesel powered vehicles used by CEO Shops.  Use of alternatively fueled vehicles is mandated by Federal Law and can reduce costs as well as pollution.	
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DISCLAIMER

Air Force comments or use of brand names or trademarks in this report do not indicate an endorsement or approval. These names are provided for discussion purposes only. Many manufacturers produce similar products.  The product merits and capabilities must be gauged in relationship to the specific tasks addressed.  The reader is advised to contact PRO-ACT and/or other bases for additional product names.
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