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�CHAPTER 5

MANAGEMENT PRACTICES AFFECTING P2 OPPORTUNITIES

�

5.1	INTRODUCTION



In addition to Pollution Prevention Opportunities documented during this study that are obviously associated with individual shops, some of the opportunities require management initiative and support (Management Practices (MP)) to exploit their value to the shops.  Those potential PPOs requiring management initiative and support are discussed in this chapter.



5.2	CE OPERATIONS  -  A UNIQUE ORGANIZATION



The Civil Engineers Operations Flight is a unique organization within the Air Force.  While it is a distinctly Air Force unit, its products and services, and hence its material usage and waste streams, are similar to those of commercial construction, facility maintenance, and pest management firms.  The Heavy Repair Vertical and Horizontal Shops are frequently described as a small construction firm.  During the interviews, shop personnel described their duties in commercial construction terms.  The  Facility Maintenance Shops perform maintenance functions similar to those required at other multi-building complexes, such as college campuses and large shopping malls.



To support the “commercial nature” of the CEO, a specialized supply system, the Government Owned Civil Engineer Supply System (GOCESS), and local purchase agreements provide the majority of building materials and supplies required by the CEO shops.  Individuals who were interviewed estimated that as much as 85 percent of the materials and supplies are purchased locally, with Base Supply providing the remaining 15 percent.



5.3	MANAGEMENT INFLUENCE ON P2



Management attention and the relationship among management, shop supervisors, and personnel can have an enormous impact on the successful implementation of Pollution Prevention Opportunities.  Factors, other than procurement of equipment or changes in procedures, require management input to properly implement a PPO.  Frequently, successful implementation of a PPO depends on cooperation of several shops and offices to make the PPO economically viable.  Management influence may be needed to ensure this cooperation.



A successful pollution prevention program includes routine day-to-day activities to provide the setting and management foundation needed to ensure success.  These management actions need support from all levels of management, especially the shop supervisor and flight chief level.  The activities required include the following.  Each is discussed in detail below.



�Facility Inspection and Maintenance

Recurring Maintenance Program

Good Housekeeping Practices

�Routine Cleanup

Material Storage Areas

Employee Training

�

5.3.1	Facility Inspection and Maintenance



Facilities should be inspected at specified intervals.  Items that require attention include:



Storage areas containing raw and intermediate materials and waste products should be inspected at least twice annually for conditions that could cause a release into the environment.

Equipment such as pipes, pumps, storage tanks, pressure vessels, and process and material handling equipment should be inspected at least twice annually for signs of corrosion, support or foundation failure, or other deterioration or potential non-containment.



5.3.2	Recurring Maintenance Program



The Air Force’s Recurring Maintenance Program effectively provides weekly inspections and maintenance of stormwater management devices, hazardous waste satellite and accumulation points, oil/water separators, and Installation Restoration Program locations.  This program is a critical element of an effective P2 program because it allows the identification and resolution of conditions before they create or become pollution problems.  Avoiding possible fines from non-compliance or the costs of cleanup actions means that inspection and maintenance is a good investment.



5.3.3	Good Housekeeping Practices



Personnel in shops with good housekeeping practices show a greater interest and pride in their work and work procedures.  It is well documented that shops with top notch housekeeping have minimal pollution problems.  Good housekeeping practices include the following:



Regular vacuuming or sweeping.

Prompt cleanup of spilled materials to prevent runoff, tracking, and spoilage of other materials.

Proper stocking location for cleaning and spill response materials.

Posting reminders of good housekeeping practices.

Providing instruction on securing containers.

Scheduling housekeeping duties and inspection of facilities to ensure housekeeping is getting done.



5.3.4	Routine Cleanup



Routine cleanup should be conducted for all storage, shop, and work areas to minimize hazards to personnel and the environment.  A messy workplace indicates a lack of respect for the job and the organization.  This, in turn, leads to a higher likelihood of accidents which could result in the release of hazardous materials to the environment.

5.3.5	Material Storage Areas



Material storage areas should be maintained in accordance with good storage techniques.  These techniques include the following.



Materials with shelf life restrictions are arranged so that older items are used first.  This is especially critical because it can eliminate the generation of unused materials with expired shelf lives that must be disposed as hazardous waste.

Adequate aisle space is provided to facilitate material transfer and easy access for inspections.

Containers, drums, and bags are stored away from direct traffic routes to prevent accidental spills.

Hazardous materials are stored in accordance with regulatory or AF requirements, including separate storage of incompatible materials.

Containers are stacked according to manufacturer’s instructions to avoid damage to the containers from improper weight distribution.

Containers are stored on pallets or containment devices to prevent corrosion of the containers from contact with moisture or other chemicals.

Flammable materials are stored separately in proper containment lockers.



5.3.6	Employee Training



Training programs focus the need for good housekeeping, materials management practices, safety to minimize pollution, and the need for responses in the event of a spill or release.  Training includes the following:



Ensuring that employees can identify the toxic and hazardous substances that are stored, handled, or produced on site.

Discussing the handling procedures required for materials that are stored, handled, or produced on site.

Organizing materials neatly for storage.

Ensuring that an up-to-date, easily visible and accessible hazard communications (HAZCOM) display is available in the shop.

Ensuring that all employees can understand the material presented in the HAZCOM display and can extract needed information from the Material Safety Data Sheets (MSDS).

Ensuring that training records and other required personnel data are kept up to date.



5.4	MANAGEMENT PRACTICES IN POLLUTION PREVENTION OPPORTUNITIES



Many potential PPOs applicable to CEO did not warrant a complete analysis; but, because of a significant management component, were classified in the Management Practice (MP) category for implementation.  Some require changes in ways of doing business; some require changes in the relationships among shops; and some require interfaces with other installation agencies.  Integration of these management activities into your installation shop or Operations Flight will require tailoring them to individual installation conditions.  Section 5.4.1 provides a listing of the potential PPOs which fall into the MP category.  Also included in this section is a cross reference table which identifies which MPs may be applicable to each CEO shop.



5.4.1	Listing of Management Practices



The following is a listing of MPs which may need to be addressed in implementation of PPOs.  Each MP is discussed in Section 5.4.2. 



�MP Number	Title	MP Number	Title



�MP-01	Aerosol Can Substitution

MP-02	Battery Maintenance

MP-03	Chemical Takeback Program

MP-04	Construction Landfill on Installation

MP-05	Construction Material - Recycle

MP-06	Container Disposal

MP-07	Container Management Program

MP-08	Container Washing Prior to Recycling

MP-09	Contract Specification for Use of Non-Hazardous Materials

MP-10	Review Recurring Work Program (RWP)

MP-11	Energy Management and Conservation

MP-12	Hazardous Material Tracking System (Disposal)

MP-13	Hazardous Materials Control and Oversight by Pharmacy - CE Considerations

MP-14	HAZCOM Materials Standardization Among Shops

MP-15	HVAC Maintenance Master Plan

MP-16	Leak Detector for Refrigerant

MP-17	Life-Cycle Costing

MP-18	Manifesting at Shop

MP-19	Material Management Discussion Sessions to Consider Substitutions

MP-20	Metal Scrap Segregated and Collected for Sale

MP-21	Paint Management Program

MP-22	Paint Solvent Management

MP-23	Paint Substitution

MP-24	Pallet Management

MP-25	Preventive Maintenance Tracking Software

MP-26	Waste Disposal Instruction Sheets

MP-27	Water Conservation

MP-28	Worker Input to PPO Implementation

�

Table 5.4-1 provides a cross-reference listing of CE shops versus “Management Practices.”  It provides, at a glance, the shops affected by these MPs.  To use, find your shop name along the left-hand column and follow the line to the right until you come to an “X.”  You will find the number of the “Management Practice” at the top of the column.  Turn to the MP number to find additional information about a specific “Management Practice.”





�



Table 5.4-1.

Cross-reference Listing of Shops and “Management Practices.”�����������������������Management Practice (MP) Number���������������������Shop�01�02�03�04�05�06�07�08�09�10�11�12�13�14��Alarm�X���X��X�X�X�X�����X��Asbestos��������������X��Carpentry�X���X�X����X��X���X��CAP�X�X�X�X�X�X�X�X�X���X��X��Chiller�X��X���X�X�X�X�X�X�X�X�X��Cont. Mgt.���X������X��X���X��EMCS����������X�X���X��Env. Mgt.�X�X�X�X�X�X�X�X�X��X�X�X�X��Entomology����������������Ext. Electric�X�X�������X�X�X�X��X��Ext. Maint.�X��X�����X����X��X��Grounds�X�X�X�X�X�X�X�X�X�X��X��X��Heat Ops.�X�X�X���X�X�X�X�X�X�X�X�X��Hospital�X�X�X�X�X�X�X�X�X�X�X�X�X�X��Liquid Fuels�X�������X�X�X��X��X��Lock�������������X�X��Maint. Engr.���������X��X�X��X��Mat'l. Acq.�X��X��X��X��X���X�X�X��Paint�X��X���X�X�X�X���X��X��P & E�X�X�X�X�X�X�X�X�X�X�X�X��X��Power Pro.�X�X�������X�X�X�X��X��Refrigeration�X�����X���X�X�X�X��X��Self-Help���X��X��X����X��X�X��Sheet Metal��������������X��Sign�X�����X���X���X�X�X��Water/Waste�X��X���X�X�X�X�X�X�X�X�X��Woodmill�X�����X��X����X�X�X��Zones�X�X�X�X�X�X�X�X�X�X�X�X��X���



Table 5.4-1. 

Cross-reference Listing of Shops and “Management Practices.” (Cont.)���Management Practice (MP) Number��Shop�15�16�17�18�19�20�21�22�23�24�25�26�27�28��Alarm���X��X������X�X����Asbestos���X���������X����Carpentry���X�X�X���X�X���X����CAP���X�X�X�X��X�X���X��X��Chiller�X�X�X�X�X���X�X��X�X�X�X��Cont. Mgt.���X��X�����������EMCS����������������Env. Mgt.�X��X�X�X�������X�X�X��Entomology����������������Ext. Electric����X�X������X�X��X��Ext. Maint.����X��X�����X�X����Grounds���X�X�X���X�X�X��X��X��Heat Ops.����X�X�X��X�X�X�X�X�X�X��Hospital�X�X�X�X�X�X��X�X�X�X�X�X�X��Liquid Fuels���X�X�X���X�X��X�X��X��Lock����X�X�X������X����Maint. Engr.�X��X��X������X�X�X���Mat'l. Acq.���X��X�������X�X���Paint���X�X�X�X�X�X�X�X��X��X��P & E���X�X�X���X�X�X��X�X�X��Power Pro.����X�X���X�X��X�X��X��Refrigeration�X�X�X�X�X�X�����X�X��X��Self-Help���X�X�X�������X�X���Sheet Metal����X�X�X������X��X��Sign����X�X����X���X��X��Water/Waste���X�X�X�����X�X�X�X�X��Woodmill���X�X�X���X�X���X��X��Zones�X�X�X�X�X�X��X�X�X�X�X�X�X���5.4.2	Management Practice Discussion



This Section contains a brief discussion for each MP.  The bracketed code at the end of each MP discussion in this Section, indicates the source of the management practice discussed.  The CEO unit, and DSN and commercial prefixes follow.  The specific shop and extension are indicated with the individual MPs.  For example,  when you find the bracketed code [SSC, 20 CES/CEOIG, 2524] appearing after a Management Practice it means that the practice was identified as Shaw AFB, Office Symbol 20 CES/CEOIG, and their phone number is DSN 965-2524, or Commercial 803-668-2524.



[BAD] - Barksdale AFB, LA:  2 CES/CEO;  DSN:  781-; Com: 318-456-

[DOV] - Dover AFB, DE:  436 CES/CEO;  DSN: 445-; Com: 302-677-

[ILG] - New Castle ANGB, DE:  166 AG/EM;  DSN 445-7448; Com: 302-323-3448

[OFF]  - Offutt AFB, NE:  55 CES/CEO;  DSN: 271-; Com:  402-294-

[SSC] - Shaw AFB, SC:   20 CES/CEO;  DSN 965-; Com:  803-668-

[SUM] - Summary document - source may be from a number of pollution prevention opportunity assessments reviewed for this project.

An additional source of information may be PRO-ACT, DSN 240-4214; Com 210-536-4214; Toll free 1-800-233-4356.



MP-01.	Aerosol Can Substitution:  Refillable compressed air-powered spray containers can replace 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.



This system is best suited for those shops that either use large quantities of aerosol cans, or shops that are close to each other due to the need for storage of bulk materials and compressed air.  Reduction in the use of aerosols would result in a reduction of Ozone Depleting Substances (ODS), which are sometimes used as propellants, and a decrease in volume of solid waste going to  landfills.  It would also eliminate the need to puncture and drain waste aerosol cans, thus saving time puncturing cans and disposing of waste generated from the puncturing process.	[SUM]



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



Batteries are routinely disposed of after failure.  Premature failures have been shown to cause battery replacements to approach 50 per month.  Preventive maintenance programs have reduced the usage to about 3 per month.  These maintenance programs include regular inspections of the batteries, checks of fluid levels, and routine cleaning.	[SSC, 20 CES/CEOIG, 2524]



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.



Some shops that issue containers of material such as paints, solvents, glues, etc. have implemented the policy of not accepting the return of partially filled, open containers.  Surplus project materials are accepted if they have not been opened.  This policy encourages personnel to order only the amount of a product needed to do the job.  It also ensures the complete use of the product to avoid expiration of material and generating unnecessary waste.  Use of this practice by all shops issuing materials would reduce material costs and waste.  Furthermore, contracts can be written to require that suppliers take back excess or unused amounts of chemicals.  In addition, these practices ensure that shelf life does not expire and that excess chemicals are not stored on site. 	[OFF, 55 CES/CEOIUA, 4048]



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



The Horizontal Shop at Barksdale AFB operates a construction landfill on the installation.  This is a small landfill that only accepts construction and demolition (C&D) materials such as wood, drywall, etc.  Concrete rubble is stored elsewhere.  Operation of an on-base landfill such as this reduces disposal costs at off-base landfills.  Space is a significant consideration; the installation must have adequate space to operate the landfill.  Additionally, there are manpower considerations(the site must be operated, the material crushed and buried, and inspections must be conducted.  On-site landfills need to be closely controlled to ensure that no material other than C&D is allowed.	[BAD, 2 CES/CEOH, 4364]



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



Recycling certain types of construction material can greatly reduce the amount of unnecessary solid waste being discarded.  Wood scraps can be mulched and used for various landscaping practices; sawdust can be collected and used in horse stables; asphalt and concrete can be milled and used for fill; and concrete rubble can be used for rip-rap along rivers, streams, and ditches to reduce erosion.  Each of these examples demonstrates a reduction of disposable construction waste.  Any reduction in the size of the waste stream can save dollars for the installation from reduced disposal fees as well as from reducing raw materials purchases.		[BAD, 2 CES/CEOH, 4364]  [OFF, 55 CES/CEOL, 7845]



MP-06.	Container Disposal:  Ensuring containers are completely empty of hazardous materials quantities ensures regulatory compliance and prevents fines.



Empty containers must be completely empty to pass as non-hazardous waste.  Regulatory guidance indicates a container that held any U-listed hazardous waste is empty, if all waste has been removed using practices commonly employed to remove materials from that container (i.e. spraying, pumping, pouring).  No more than 1 in. or 3.0 percent by weight of the total capacity of the container can remain.  Any method of inspection to verify containers are empty before final disposal would guarantee regulatory compliance.

			[SUM]



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



Management may need to develop, implement, and enforce a consistent policy for handling and disposing of all aerosol and non-aerosol containers to ensure regulatory compliance and reduce the volume of hazardous and/or solid waste.   Currently, these policies often vary from shop to shop.  Instituting and enforcing a consistent policy (coupled with centralized container accumulation point) can reduce workload and simplify  compliance (see PPO-01 for related information).	[SUM]



MP-08.	Container Washing Prior To Recycling:  Management must ensure that cleaning of empty hazardous materials containers meets RCRA requirements.



Management should develop and implement procedures to identify and segregate metal containers for washing and recycling.  This would ensure that wash waters from containers with hazardous materials are not discharged into the sanitary sewer.  Containers (that have not previously held solvents that would make the rinse water a RCRA hazardous waste) could be disposed of as solid waste or recycled as scrap, if cleaned.			[SUM]



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, while still meeting the customers needs.



Shop personnel frequently order materials and supplies from on- and off-base sources.  A local policy statement should be developed that would require the base CEO, CEV, and Bioenvironmental Engineering (BEE) to review and approve requests for local purchases of all materials.  This would provide CE Environmental personnel sufficient authority to disapprove those requests for which suitable, non-hazardous substitutes exist.  These procedures also need to be coordinated with the hazardous materials pharmacy on the installation.	[BAD, 2 CES/CEOE, 0166]



MP-10.	Review Recurring Work Program (RWP):  The RWP can save manpower, reduce costs, and minimize pollution.  The resources spent on the RWP can reap many benefits ranging from reduced operating costs, the prevention of costly equipment failures, and the prevention of pollution.



The RWP is the backbone of a program to ensure that all parts of a system or facility are maintained.  The RWP provides a mechanism through which there can be significant resource savings by fixing problems before they become major.  This also can reduce pollution by reducing the possibility of spills or releases and by having equipment operate more efficiently.  



Management needs to review the RWP to make sure its operation is effective.  For example, large systems such as boilers and chillers are frequently operated at a greater capacity, or for a longer period, to compensate for deficiencies in distribution lines, steam traps, or condensate systems.  Water and chemicals are added to replace those lost during a cycle.  Longer periods of operation mean the addition of make-up water and chemicals.  This is a form of pollution as well as is the emissions resulting from the longer operation of the energy producing source.  On-time, effective maintenance reduces unnecessary additions of resources to systems.  Furthermore, the early detection of leaks and other problems with refrigeration units and chillers is particularly important in order to ensure that releases of ODCs/ODSs are minimized.

			 [OFF, 55 CES/CEOIUW, 3791]

			[BAD, 2 CES/CEOMB, 8937]  [SSC, 20 CES/CEOLI, 5594]



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.  The following practices are good examples of improving conservation through a master program:



New facility design, and renovation of existing facilities (to the extent possible)  must comply with the Energy Policy Act of 1992.  Performance standards require evaluation of renewable forms of energy.  Energy efficient equipment and systems must be included in the projects.

Exterior walls and partitions must have an insulation value of R-19.  Roof and ceilings must have an insulation value of R-30.  

NOTE:  Insulation values will depend on your location and climate.  The values shown apply to only one specific base.  Your base engineer can provide values that are appropriate for your location.

Heating systems must not use resistance heating.  Heating systems should use natural gas (if available) or heat pumps if they are more cost effective than natural gas.  Gas fired furnaces and boilers must provide combustion efficiencies of at least 80 percent.  Heat pumps must have a heating seasonal performance factor of at least 8.0.

NOTE:  Heating efficiencies will depend on your location and climate.  The values shown apply to only one specific base.  Your base engineer can provide values that are appropriate for your location.

Air conditioning units must meet the following efficiencies.  

Window units:  9.0 seasonal energy efficiency rating (SEER)

Package air-cooled chillers:  9.0 energy efficiency rating (EER)

Split systems of less than 5 tons:  10.5 SEER

Split systems of greater than 5 tons:  9.0 EER

NOTE:  Air conditioning efficiencies will depend on your location and climate.  The values shown apply to only one specific base.  Your base engineer can provide values that are appropriate for your location.

Install programmable thermostats to provide the optimum efficiency for temperature control.  They are required on single zone HVAC systems.  Larger systems should have a 7-day clock and a night setback thermostat with occupant override.

Insulated pipes maintain a desired temperature more effectively than non-insulated pipes.  Insulated pipes passing through large open spaces move the heated or chilled water or air more effectively.

The Delta EMCSTM is a computer-controlled system that allows a zone(s) to regulate energy usage by individual rooms in a building.  This system also includes local overrides for personnel working nights, weekends, and other times when the system normally compensates temperature and reduces lighting.

New and replacement windows and doors should be insulated.  Glass doors and windows should be double pane, hermetically-sealed, insulating glass, and tinted, if possible, to reduce light transmission.

Use combustion gas analyzers on boilers and large furnaces to measure CO2 , and to obtain the optimal air/gas mix.  NOTE:  This may be a requirement of your air emissions permit.  Utilize refrigerant recovery systems to guard against leaks and lost refrigerant.

Replace older equipment using ODSs with new equipment.

Exit lights should have a battery backup.  See GI-14, for more information.

Interior lighting should use fluorescent, compact fluorescent, metal halide, or high-pressure sodium fixtures.  DO NOT USE INCANDESCENT LIGHTING.

Exterior lighting should use compact fluorescent or high-pressure sodium fixtures.

Fluorescent fixtures should be equipped with high-efficiency ballasts and 32-watt lamps (T-8).  The 34-watt T-12 lamps should be avoided unless space is a constraint.

Use only 1, 2, or 3-lamp fluorescent fixtures with silver mylar or polished aluminum reflectors.  Use only 4-foot or compact lamps.

Use occupant/motion sensing switches in public areas such as hallways, rest rooms, and break rooms.  These are also useful in warehouses and storage areas.

Use skylights or translucent roof panels in hangers and storage areas, where possible, to reduce lighting requirements.

Frequently the local utility company will provide energy management consultation services to their large commercial customers.  Installations can take advantage of this service.

[ILG, 166 AG/CEO, 432] [OFF, 55 CES/CEOIOUH, 5404]

 [BAD, 2 CES/CEOMB, 8937] [SSC, 20 CES/CEOEE, 5170] [AFCEE/EP]



MP-12.	Hazardous Material Tracking System (Disposal):  The Central Accumulation Point uses a hazardous material tracking system that allows tracking of contents of all waste containers leaving the CAP.  This allows more positive control over waste disposition, ensuring the installation is protected under RCRA’s “cradle to grave” rules. 	[BAD, 2 CES/CEV, 8580]



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.



CEO shops purchase most of their materials locally.  Also, the amount of material necessary can vary substantially from one job to the next.  Implementation of consolidated shop inventories in a central location provides a beneficial reference for accurate inventory status.  Procedures should be established to ensure that variations in container size are allowed in the control system to account for variations in job orders.  The CEO must work closely with Base Supply and the Hazardous Materials Pharmacy to ensure the best support for CEO functions.	[BAD, 2 CES/CEV, 8580] [DOV, 436 CES/CEOF, 4864]



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



Many shops use different materials to accomplish tasks of similar nature.  Organizing a consolidated list of chemicals used for each task, then standardizing those materials used to accomplish each task, could eliminate some hazardous materials and allow the substitution of less hazardous materials for others.  This would also simplify HAZCOM training when personnel are moved among shops.

[OFF, 55 CES/CEOL, 7845]



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. 	[ILG, 166 AG/CEO, 432]



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.	[BAD, 2 CES/CEOMB, 8937]



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



Managers at flight and shop levels must get in the habit of considering all purchases of equipment and material in a life-cycle cost mode.  Requests for equipment purchase must be analyzed considering the initial price, the life expectancy of the equipment, and the operating costs.  Operating costs include more than just manpower.  Personnel training, protective equipment requirements, and engineering controls to manage hazards to workers and the environment are just a few of the additional factors affecting life cycle cost.  A piece of relatively inexpensive equipment that incurs significant energy costs may be more costly over its life than one that costs more initially. Initial costs and disposal costs need to be considered when purchasing materials.  A cheap product with a high disposal cost may, in the long run, be more expensive than one costing more initially.	[DOV, 436 CES/CEOIF, 4786]



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



Basic internal manifesting at the shops to document transfer of ownership of hazardous waste and waste petroleum products would allow more detailed tracking of the origin of materials, and serve as a tool to assist in prioritizing shops for waste reduction efforts.  It would also assist in documenting the waste reductions for annual reporting requirements. 	[SUM]



MP-19.	Material Management Discussion Sessions to Consider Substitutions:  Many opportunities for reduction of EPA-17 chemical usage exist.  These opportunities lie mainly in possibilities to substitute existing chemicals with less harmful ones.  Chemicals which can be easily substituted can be broken down into two main groups: paints/thinners and cleaners/solvents.



Many paints currently in use are solvent-based paints.  The use of these paints emits toxic solvents and often generates large hazardous waste volumes.  Possible substitutions to solvent-based paints are water-based coatings, powder coatings, and enamel-based paints.  Thinners also contribute to toxic solvent emissions, most notably methyl ethyl ketone.  A suitable substitution for these thinners is oil-based thinners, such as turpentine.



In addition to paint and thinner substitutions, cleaners and solvents lend themselves to chemical substitution.  Many cleaners and solvents contain halogenated components which have damaging effects not only to the environment, but also to human health.  Terpenes and aqueous cleaners are the most common substitutes for these halogenated solvents.  Other possibilities include implementing systems which do not use cleaning chemicals, but use another cleaning mechanism, such as heat or blasting beads.



One major point to keep in mind is that the hazardous materials often are substituted with a less effective chemical.  Personnel may need to invest additional time in order to achieve the same effectiveness that the substituted product reached.  However, these same personnel are not exposed to the health hazardous of the same degree.  The decision to substitute a chemical is largely a management decision.  The factor affecting this decision will undoubtedly vary significantly from one case to the next.



Systems are now available that will allow you to query numerous chemical alternative databases.  These databases provide the user with alternatives for chemicals currently in use that are considered health hazards and/or environmental hazards.  Some of these databases have been consolidated into the Integrated Solvent Substitution Data System (ISSDS) (http://es.inel.gov/ ssds/ssds.html).  The following databases can be accessed through ISSDS or by their individual Internet addresses.



The Solvent Alternatives Guide (SAGE) (http://clean.rti.org);

The Hazardous Solvent Substitution Data System (HSSDS);

The Department of Defense Pollution Prevention Library

(http://clean.rti.org/larry/nav_in.html);

Department of Defense Ozone Depleting Chemical/Substance Information

(http://www.brooks.af.mil/HSC/EMP/odc-home.htm);

The Solvent Handbook Data System (SHDS); and

The National Center for Manufacturing Sciences (NCMS).



More information on these databases can be found on-line via ENVIRO$EN$E (http://es.inel.gov) and the Waste Reduction Resource Center (http://owr.ehnr.state.nc.us/ 1solvalt.htm) and (http://owr.ehnr.state. nc.us/wrrc1.htm).  Information available in these databases includes product data, material safety data sheets, hazardous constituents, and EPA toxicity reports.  The majority of the databases deal with solvent substitution and/or ODC replacement.  Little data are available on other materials.



An additional consideration must be made when determining the possibility for using a chemical substitution.  When calling out a chemical to use, some technical orders (TOs) state that a substitution cannot be made.  In these cases, the chemical substitution cannot be made without consent of the item manager.  This individual should be contacted and brought into the discussion to use a possible substitute.



An effective chemical substitution program is not conducted by individuals in a vacuum, but as a small working group, possibly under an ad hoc Shop Working Group within CE, or as a subcommittee of the Environmental Protection Committee.  This group would identify materials responsible for significant hazardous waste streams, or high use/high visibility materials such as EPA-17 chemicals.  These would then become targets for chemical substitution.  Working group members would identify targets, research alternatives, and evaluate alternatives based on their separate fields of experience.  The working group may then arrange limited tests to evaluate selected alternatives and choose a final alternative based on these results.			[OFF, 55 CES/CEOHV, 8402]



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.



Excess sheets and pieces of sheet metal not used in the production of doors, ducts, hoods, and hangar doors may be sent to DRMO where they can be segregated and resold.	[BAD, 2 CES/CEOH, 4364]



MP-21.	Paint Management Program:  Paint that cannot be used for final coating because it is the wrong color or does not meet specifications or some other reason can be mixed with other light colors (or similar paint) and used as a base coat in many industrial and some office areas.



This saves on both the purchase of base coat paint or additional paint for undercoating, and on disposal costs.  Also see PPO-26.  Certain paints have established shelf lives that require some stocks to be used before others to avoid unnecessary waste.  One way to avoid shelf-life expiration is to establish an inventory management program to ensure that the oldest stock is used first.  This might include labels such as “USE FIRST,” “USE SECOND,” etc.  Regular inspection of materials would be an effective method of maintaining an up-to-date and organized stock.

			[SSC, 20 CES/CEOHVP, 5593] [BAD, 2 CES/CEOHVP, 4432]



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.  Also see PPO-31.       	 [OFF, 55 CES/CEOHVP, 8414]



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 from equipment cleanup.  Quality water-based paints are available that meet durability and aesthetic requirements for equipment and facility applications.     	[SSC, 20 CES/CEOHVP, 5593]



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.



Many options exist for the post-use of pallets, including disposal, resale, and alternative usage.  Pallets are often disposed of as municipal solid waste, which is costly and unproductive.  Positive options include standardizing pallet size, which would aid the resale of used pallets by increasing the market range.  A stronger emphasis on selling the pallets through DRMO is another way of boosting resale.  A policy to prohibit the disposal of pallets would encourage clauses in supplier’s contracts to include trading pallets back to the supplier as an option.  Several installations currently use mulching machines to create mulch from pallets and other scrap wood thus reducing both disposal costs for pallets and purchasing costs for landscaping mulch. 	[OFF, 55 CES/CEOHH, 3834] [BAD, 2 CES/CEV, 2231] [SUM]



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 personnel trained on the equipment can be listed in the database.  This type of program can extend the useful life of many equipment items.	[BAD, 2 CES/CEOMB, 8937] [SSC, 20 CES/CEOLI, 5594]



MP-26.	Waste Disposal Instruction Sheets:  Quick reference sheets (summarizing hazardous waste disposal methods) would enable shop personnel to have swift reference to accurate hazardous waste disposal procedures.	[ILG, 166 AG/EM, 314]



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



The following practices are good examples of water conservation activities that can be conducted on the installation in stages, as needed; based on the status of the local water supply.  



Install water saving fixtures with new construction and replacements.

Implement reduced watering schedules for low visibility common areas.

Prohibit automobile washing in housing areas.

Reduce government vehicle washing to corrosion prevention only.

Consider wash water recycling for aircraft wash racks and car washes.  

Consider gray water systems for irrigation.

Consider gray water for commode flushing in billeting and dormitories.

Design and implement low water landscaping.

[BAD, 2 CES/CEOUW, 8919] [DOV, 436 CES/CEOIW, 4836]

[OFF, 55 CES/CEOIUH, 5404] [SSC, 20 CES/CEOIUA, 2884]



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



Craftsmen and technicians at the shop level have gained significant training and understanding of the operations and processes conducted within their shops.  This excellent source of information should be tapped by CEO management and planning staffs whenever PPO implementation requiring planning or staff action is initiated.  The hands-on experience, coupled with the engineering and planning knowledge, provides a solid team to effectively implement PPOs.	[SUM]
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This Page Intentionally Left Blank�CHAPTER 6

GOOD P2 IDEAS

�

6.1	INTRODUCTION

In addition to the opportunities requiring management involvement; and those alternatives not fully analyzed, some of the potential PPOs identified during visits to actual CEO shops were categorized simply as good ideas (GI). These “Good Ideas” represent practices that have been implemented by CEOs at Air Force Bases. Although the practices have not been fully developed into “Model” PPOs, they successfully contribute to the overall goals of pollution prevention and regulatory compliance. These “Good Ideas” are presented in this Chapter to share the successes of other installation; to provide the basis for possible opportunities at your base, or simply for your consideration as a good thing to do (for discussion, or in a way that suits your shop).



6.2	GOOD IDEAS FOR P2

The following good ideas need to be considered for implementation, as applicable to your shop.  Each is discussed below.



Good Idea 			Good Idea

  Number	Title		  Number	Title

�

�GI-01	Absorbent Materials - Cleanup

GI-02	Compression Joints Rather than Solder

GI-03	Compressors - Oil-less as Substitute

GI-04	Construction Form Practices (Oil)

GI-05	Construction Forms - Reuse

GI-06	Contractor Follow-Up - Management of Hazardous Waste

GI-07	Dumpster Maintenance

GI-08	Equipment Identification - Bar Code System/Punch Plate System

GI-09	Fuel Vacuums

GI-10	Ink Brush

GI-11	Insulate Pipes

GI-12	Lawn Mowers - Mulching

GI-13	LED Exit Signs

GI-14	Paint - Reduce Use of Lead-Based Paint

GI-15	Paint Buckets - Recycle or Reuse

GI-16	Paint Markers - Non-aerosol

GI-17	Paint Primer

GI-18	Paint Recycling/Exchange

GI-19	Paint Thinner Practices

GI-20	Paint - Reduce Floor Painting

GI-21	Preprinted Drum Labels

GI-22	Rag Washwater Treatment

GI-23	Rechargeable Flashlights

GI-24	Refrigerant/Halon Substitutes

GI-25	Road Signs - Plastic Post Covers

GI-26	Sawdust - Packing Material or Animal Litter

GI-27	Swimming Pool Paint

GI-28	Thermometers

GI-29	Use Volatile Vapor Recovery Systems

GI-30	Valve Substitution - Permanently Lubricated

GI-31	Valve Substitution - Permanently Sealed

GI-32	Vehicle and Equipment Washing/Recycle Water

GI-33	Wood Recycling

GI-34.	Smoke Detectors



�

�Table 6.2-1 provides a cross-reference listing of CE shops versus the pollution prevention “Good Ideas.”  To use the table, find your shop name along the left-hand column and progress across until you come to an “X.”  You will find the number of the “Good Idea” at the top of the column.  Turn to the “Good Idea” number to find additional information about a specific “Good Idea.”



Table 6.2-1.

Cross-reference Listing of Shops and “Good Ideas.”�����������������������Good Idea (GI) Number���������������������Shop�01�02�03�04�05�06�07�08�09�10�11�12�13�14�15�16��Alarm��������X����������Asbestos��������X����������Carpentry��������X����������CAP�X��X���X��X�X�X������X��Chiller�X�X�X�����X���X�������Cont. Mgt.������X������������EMCS������������������Env. Mgt.������X����X�X�����X��Entomology������������������Ext. Electric�X�������X����������Ext. Maint.������������������Grounds�X�X�X�X�X��X�X��X��X����X��Heat Ops.�X�X������X���X�������Hospital�X�X�X�����X��X�X��X���X��Liquid Fuels�X�X������X�X�X������X��Lock������������������Maint. Engr.������X�X�����������Mat'l. Acq.�������������X�����Paint�X�������X��X�����X�X��P & E�X�X�X�X�X��X�X��X������X��Power Pro.�X�X�X�����X��X������X��Refrigeration�X�X�X�����X����������Self-Help������������������Sheet Metal�X�������X����������Sign��������X������X����Water/Waste�X�X�X�����X��X��������Woodmill�X�������X����������Zones�X�X�X���X��X��X�X��X��X�X���

Table 6.2-1.

Cross-reference Listing of Shops and “Good Ideas.” (Cont.) ���Good Idea (GI) Number��Shop�17�18�19�20�21�22�23�24�25�26�27�28�29�30�31�32�33�34��Alarm�������X�����������X��Asbestos��������������������Carpentry����X������X�������X���CAP����X�X�X����X����������Chiller����X��X�X�X����X��X�X�����Cont. Mgt.��������������������EMCS��������������������Env. Mgt.�����X���X������������Entomology����X����������������Ext. Electric����X��X�X�������������Ext. Maint.��������������������Grounds����X�X�X�X���������X����Heat Ops.����X�X�X�X�����X�X�X�X�����Hospital�X��X�X�X�X�X�X����X�X�X�X��X���Liquid Fuels����X�X�X�X�������������Lock��������������������Maint. Eng.��������X������������Mat'l. Acq.��������������������Paint�X�X�X�X�X�X�����X���������P & E����X�X�X�X������X���X����Power Pro.����X�X�X�X�������X�X�����Refrigeration����X��X��X������X�X�����Self-Help����X����������������Sheet Metal����X��X�������X�������Sign����X�����X�����������Water/Waste����X�X�X�X����X�X��������Woodmill����X��X����X�������X���Zones�X��X�X�X�X�X��X�����X�X�����

�Each GI is followed by a bracketed code representing the source of the idea. The CEO unit, DSN, and commercial prefixes follow.  The specific shop and extension are indicated with the individual GIs. For example,  when you find the bracketed code  [SSC, 20 CES/CEOHH, 5195] appearing after a Good Idea it means that the practice was identified as Shaw AFB, Office Symbol 20 CES/CEOHH, and their phone number is DSN 965-5195, or Commerical phone number 803-668-5195.



[BAD] - Barksdale AFB, LA:  2 CES/CEO;  DSN:  781-; Com: 318-456-

[DOV] - Dover AFB, DE:  436 CES/CEO;  DSN: 445-; Com: 302-677-

[ILG] - New Castle ANGB, DE:  166 AG/EM;  DSN 445-7448; Com: 302-323-3448

[OFF]  - Offutt AFB, NE:  55 CES/CEO;  DSN: 271-; Com:  402-294-

[SSC] - Shaw AFB, SC:  20 CES/CEO;  DSN 965-; Com:  803-668-

[SUM] - Summary document - source may be from a number of pollution prevention opportunity assessments reviewed for this project.

An additional source of information may be PRO-ACT, DSN 240-4214; Com 210-536-4214; Toll free 1-800-233-4356.



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



Many materials are available to clean up spills.  Some of those used at Air Force installations with good success are listed below.  These ideas and products can reduce solid waste volume or eliminate other undesirable features of spill cleanup.



Powdered absorbent materials or absorbent pads and sheets can clean up more spilled liquid than “kitty litter.”  One product, called Zeomix( (a clay, granular material) can be used to render spilled material non-hazardous.  It is an organic mix that can be added to petroleum products and shoveled into a drum.  When mixed with water and stirred, the mixture is non-flammable.  Andrews AFB, Robins AFB, Beale AFB, and Whiteman AFB have experimented with this product.



When using pads, use wringers to remove most of the product from the pads. This makes most of the pads reusable.



Use products such as ChemsorptionTM, which has better POL absorbent properties than “kitty litter” and creates less dust.  When water is added, the solution is non-flammable.



Use materials such as  Sphag-SorbTM.  This product, made of vegetative material, can replace “kitty litter” for cleanup of petroleum products.  	[BAD, 2 CES/CEV, 8580] [SUM]



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.	 [OFF, 55 CES/CEOL, 6101] [SSC, 20 CES/CEOL, 4114]



GI-03.	Compressors - Oil-less as Substitute:  Replace standard compressors with oil-less compressors when possible.  This eliminates the need to replace and dispose of compressor oil, saving both manpower and disposal costs. 	[DOV, 436 CES/CEOF, 4864]



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 will be placed in the landfill.  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.

		[SSC, 20 CES/CEOHH, 5195]



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.

		[BAD, 2 CES/CEOH, 4364]



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.  



This eliminates any safety or environmental concerns of finding unknown materials; and eliminates the possible need to call Bioenvironmental and Environmental teams to examine and test any leftover waste.  Also, make sure the contract specifies that the contractor is responsible for removing all unused or waste materials, whether hazardous or non-hazardous.	 [OFF, 55 CES/CEO, 5550]



GI-07.	Dumpster Maintenance: Consolidate maintenance of dumpsters at one location that has controls for wash water runoff.  This prevents material from dumpster washing from entering the storm sewer and reduces the possibility of discharge violations.	 [SSC, 20 CES/CEOHH, 5195]



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.



Shops use spray paint for stenciling identification on equipment.  Typically, as much as 50 percent of the material is lost from overspray.  There are two possible systems that could replace the current practice of stenciling identification numbers with aerosol paints.  Either system would eliminate the costs of repainting, purchasing and disposal of aerosol paint cans.  Reduction of air pollutants by eliminating the need for aerosol spray painting of identification numbers on equipment would occur.  



Bar Code System:  A bar code system for equipment identification would be more efficient than the existing system.  A bar code system would be a one time investment compared with the continuous costs, wastes, and pollutants associated with the stenciling method. Advantages are that the solid waste stream (from aerosol cans) is decreased and VOCs are reduced.  A disadvantage is that the bar code system won’t work for all equipment items and is not “readable” by personnel using the equipment.



Punch Plate System:  A punch plate system for equipment identification would also be more efficient than the current practice for a number of reasons.  The plates can be produced by a vendor, as needed.  Either sunken or raised lettering is possible.  The plates cost approximately $5 each to produce and install.  This would be a one-time cost compared with the continuous costs, wastes, and pollutants associated with the stenciling method.  Advantages are that the solid waste stream (from aerosol cans) is decreased and VOC emissions are reduced.  A disadvantage is that �the punch plate won’t work for all equipment items.  NOTE: punch plates don’t have to be small 2 or 3 inch pieces of metal.  They can be much larger so that they are more easily readable.

[SUM]



GI-09.	Fuel Vacuums: Liquid spills 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.  



The vacuums do a more complete job of cleanup and supplement other response activities.  The vacuums can be made available from some central location, such as the Central Accumulation Point, so they are accessible to all shops.	[BAD, 2 CES/CEV, 8580]



GI-10.	Ink Brush - Substitute an ink brush for spray paint when marking drums: Ink is dispensed through a brush onto the surface.  Stencils can be used with the brush.  Two types of ink are available:  one for porous surfaces such as fabric, wood or cardboard, and one for non-porous surfaces such as metal.  This procedure eliminates VOC emissions from the paint, and reduces the number of aerosol cans in the waste stream.  The Marsh Company, Belleville, IL 62222, 800-527-6275 is one supplier of such equipment.		[SUM]



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

[ILG, 166 EM/CEO, 432]



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



Require contract grounds maintenance personnel to use mulching mowers.  This reduces the amount of waste going to a landfill or compost area, reduces the need for yard waste pickup, and may reduce fertilizer use.		[ILG, 166 EM/CEO, 436] [SSC, 20 CES/CEOHH, 5195]



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



Some exit signs have a radioactive material in them.  Replacement of these signs with light-emitting diode technology signs eliminates future disposal of the radioactive material, and provides an energy-efficient sign.  The signs cannot be disposed of as ordinary trash due to the radioactive material.  Instead, the AF Radioactive Waste Disposal Office may be able to get the manufacturer to take them back at a cost.

		[DOV, 436 CES/CEOHV, 4782]



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 hazardous waste stream.

		[OFF, 55 CES/CEOHVP, 8414]

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.



The 1-gallon metal cans can be crushed and recycled with scrap metal.  The 5-gallon plastic buckets are usually made of recyclable plastic.  Also, arrangements might be made with the supplier to take back empty containers, especially those that contained water based paints.  This would reduce the amount of material going to a landfill.	[OFF, 55 CES/CEOHVP, 8414]



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.	[OFF, 55 CES/CEOHVP, 8414]



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.	[BAD, 2 CES/CEOHVP, 4432]



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. 	[OFF, 55 CES/ CEOHVP, 8414]



GI-19.	Paint Thinner Practices:  Aggregate paint thinner collection at a central collection point (possibly the Paint Shop) where it 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.	[OFF, 55 CES/ CEOHVP, 8414] [BAD, 2 CES/ CEOHVP, 4432] [SUM]



�

Figure 6.2-1. Typical 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 to the air, provide a safer walking surface, and reduce wastes. 	[OFF, 55 CES/CEOIUW, 3791]



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.	[OFF, 55 CES/CEV, 4087]



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.  



Washwater that tests positive for hazardous waste will have to be treated and collected.  Solutions to this possible problem include substitution of non-hazardous products and changes in work practices.	[SUM]



GI-23.	Rechargeable Flashlights:  Use rechargeable flashlights when possible.  Many models are available that plug in for recharging.	[OFF, 55 CES/CEOL, 6101] [BAD, 2 CES/, 8937]





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



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.

		[OFF, 55 CES/ CEOHVP, 8414]



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.  

[OFF, 55 CES/CEOHV, 8402]



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.

[BAD, 2 CES/CEOHVP, 4432]



GI-28.	Thermometers:  Use mechanical or bi-metallic thermometers instead of mercury thermometers.  Broken/out of compliance mercury thermometers often must be disposed of as hazardous waste.

[BAD, 2 CES/CEOUW, 8919]



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



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.

[OFF, 55 CES/CEOL, 7586]



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.

[OFF, 55 CES/CEOL, 7586,]



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



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.		[SUM]



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.

[BAD, 2 CES/CEOUA, 4267]
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This Page Intentionally Left Blank�CHAPTER 7

P2 ALTERNATIVES NOT FULLY �ANALYZED



7.1	BACKGROUND



During the study, the investigation team documented over 130 potential Pollution Prevention Opportunities on the baseline and validation visits.  All potential PPOs were considered for full technical and economic analysis.  However, not all potential PPOs lend themselves to a full analysis.  Some were rejected because they would not provide a measurable payback; some were rejected because insufficient information was available about the process; and others were rejected because they used older technology.  Those PPOs concerning pesticides were outside the scope of this report (see Section 2.3).



These PPOs are included in this report because they may be feasible at certain bases, or emerging technology may make them feasible on a wide spread basis. Each installation must do its own in-depth analysis to determine if these PPOs are feasible at their installation.



This section discusses the potential PPOs that were not fully analyzed. They are included because they may offer benefits at your base that justify implementation as a complete opportunity. 



7.2	NO FURTHER ANALYSIS PPOs



The following potential PPOs were not analyzed in detail.  Each is discussed below.



NFA			NFA

�Number		NFA Title		Number	NFA Title



�NFA-01	Automatic Sample/Adjust Water Conditioner

NFA-02	Electrical Contact Cleaning - Alternate Work Practices

NFA-03	Electrical Contact Cleaning - Product Substitution

NFA-04	Energy Management/Monitoring Systems

NFA-05	Fluoride System - Automated Feed

NFA-06	Heating Oil - Substitute with Natural Gas

NFA-07	Paint Roller - Substitute for Paint Sprayer

NFA-08	Paint System Upgrade Using a Power System

NFA-09	Vehicle Fuel Substitute

NFA-10	Water-Contaminant Treatment by Microbes

NFA-11	“Drop-In” Refrigerant Substitutes for Ozone Depleting Chemicals (ODCs)�Table 7.2-1 provides a cross-reference listing of CE shops versus those alternative potential PPOs that were not fully analyzed in this report.  It provides a quick means of identifying which NFA may apply to a shop.  Each NFA discussion includes a title, brief description of the opportunity, and some additional explanation about the potential opportunity. To use the table, find your shop name along the left-hand column and progress across until you come to an “X.”  You will find the number of the NFA at the top of the column. Turn to the NFA number for more information about that NFA.



Table 7.2-1.

Cross-Reference Listing of Shops and P2 Alternatives Not Fully Analyzed.�����������������������Number Of Alternative Not Fully Analyzed (NFA)���������������������Shop�01�02�03�04�05�06�07�08�09�10�11��Alarm��X�X������X����Asbestos�������������Carpentry�������X������CAP�������������Chiller�X���X�������X��Cont. Mgt.�������������EMCS��X�X�X���������Env. Mgt.�������������Entomology�������������Ext. Electric�������������Ext. Maint.�������������Grounds���������X����Heat Ops.����X��X���X����Hospital�X���X��X���X����Liquid Fuels�������������Lock���������X����Maint. Eng.�����������X��Mat'l. Acq.�������������Paint�������X�X�����P & E��X�X������X����Power Pro.�������������Refrigeration�����������X��Self-Help�������������Sheet Metal�������������Sign�������������Water/Waste�X���X�X����X�X���Woodmill�������������Zones�X���X��X�X��X����

The bracketed code at the end of each NFA description indicates the source of the PPO.  The specific shop and extension are indicated with the individual NFAs. Use the following list of codes to determine the source of information about  the NFA. For example, if you find [OFF,  55 CES/CEOIUA, 4048] in brackets following an NFA, it means that the PPO idea was identified at Offutt AFB, Office Symbol CES/CEOIUA, and their phone number is DSN 271-4048, or commercial phone number 402-294-4048.



[BAD] - Barksdale AFB, LA:  2 CES/CEO;  DSN:  781-; Com: 318-456-

[DOV] - Dover AFB, DE:  436 CES/CEO;  DSN: 445-; Com: 302-677-

[ILG] - New Castle ANGB, DE:  166 AG/EM;  DSN 445-7448; Com: 302-323-3448

[OFF]  - Offutt AFB, NE:  55 CES/CEO;  DSN: 271-; Com:  402-294-

[SSC] - Shaw AFB, SC:  20 CES/CEO;  DSN 965-; Com:  803-668-

[SUM] - Summary document - source may be from a number of pollution prevention opportunity assessments reviewed for this project.

An additional source of information may be PRO-ACT, DSN 240-4214; Com 210-536-4214; Toll free 1-800-233-4356.



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.  



These units require almost no monitoring or attention.  Plant operators do not have to test the water as frequently, reducing manpower needs and the use of testing chemicals.  The units are especially applicable to swimming pools (to monitor chlorination) and wastewater treatment plants.

 [OFF,  55 CES/CEOIUA, 4048]



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. 



The use of aqueous fluxes (or of fluxes that leave no residue) can significantly reduce the need for cleaning solvents.  Also, practices such as using high purity compressed air or a camel hair brush to remove dust from electrical components, eliminates use of ODSs by shops.  See NFA-03 for suppliers of aqueous fluxes.		[SUM]



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.



Substitution of hydrogenated chlorofluorocarbons (HCFC) for CFCs is a viable, but interim, option since HCFCs are scheduled to be phased out under the Clean Air Act.  Additional non-ODS products are currently being developed.  New, low-residue or no-clean fluxes have been developed and are suitable for most jobs except lead tinning operations.  Water soluble fluxes can be used, with residues cleaned with heated, deionized water.  Superior Fluxes and Kester Solder  provide a number of products that meet most of the needs of shops normally using these products.	[SUM]



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



Systems such as the EMCS for office buildings and dormitories are frequently being installed at Air Force bases.  Additional energy savings measures include an energy deferment system that regulates residential air conditioning units and electric hot water heaters to specific times of day.  The system eliminates unneeded hot water heating during, for example, very early morning hours.  These systems may also shut off air conditioning units for a few minutes of each hour during the day.  Each of these measures can be used to shed peak load which reduces the cost for electricity and the pollution created during the generation of the electricity. 	[DOV, 436 CES/CEOE, 5016]



NFA-05.	Fluoride System - Automated Feed.  The fluoridation system installed at water treatment facilities can use automated feed and monitoring to replace manual feed, chemical change, and monitoring, thus saving manpower and chemicals while improving chemical balance.

 [DOV, 436 CES/CEOIW, 4836]



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 such as those required on oil fired systems.

[ILG, 166 EM/CEO, 432] [DOV, 436 CES/CEOIS, 4861]



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, reduced air pollutants, and less paint waste.  A drawback is an increase in application time for roller use, especially on large jobs.

 [OFF, 55 CES/CEOHVP, 8414]



NFA-08.	Paint System Upgrade Using a Power System:  Use of power rollers, which pump paint to the roller, helps solve the problem of time consuming manual roller application.  Systems such as these are available (off-the-shelf) at most hardware and paint supply stores.	[OFF, 55 CES/CEOHVP, 8414]



NFA-09.	Vehicle Fuel Substitute:  There are many alternatives to the 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.



Electric powered vehicles, especially those designed strictly for on-base use (such as zone maintenance carts), are ideal candidates for electric power.  Typical gasoline powered vehicle pollutants would be eliminated.  Vehicles used to transport one or two persons could be electrically powered, such as electric golf carts.  Use of golf cart-type vehicles may be limited at some installations during winter months.  A suitable recharging station is also required.  VOC emissions are reduced substantially using electric carts.  These golf cart type electric vehicles are available in a wide variety of configurations.  They can often be purchased to supplement the existing vehicle fleet without affecting vehicle authorizations.  Many installations have purchased these type vehicles using fallout funds.



Compressed natural gas (CNG) or liquefied natural gas (LNG) are clean-burning and economical.  When used properly, CNG and LNG do not appreciably impact the life span of engines and motors.  Vehicles using CNG reduce emissions into the atmosphere.  Vehicles such as zone maintenance carts or forklifts, which move relatively slowly or have long idle times, are ideal candidates for conversion to CNG.



Single fuel, dedicated CNG vehicles, provide ranges of approximately 200 miles with three fuel cylinders.  Typically, the natural gas is either CNG or LNG and stored in tanks.  LNG has the advantage of longer range per volume of fuel.  Limited amounts of  information are available on LNG at this time; most interest seems to be in CNG.  Dealers selling CNG are becoming more numerous as fleets adopt this fuel in increasing numbers.  



Some of the advantages of CNG are:

Less expensive per mile than gasoline-powered vehicles.

More vehicles are becoming available.

A significant reduction in VOC emissions compared to gasoline-powered vehicles.

Disadvantages are:

A limited driving range.

Slower refueling.



Dual fuel vehicles are also possible.  Both diesel- and gasoline-powered vehicles can be converted.  Conversion enables the vehicles to use about 80 percent CNG and 20 percent original fuel.  Assistance in converting vehicles may be available as grants from agencies such as the Advanced Research Project Agency, the Alternative Fueled Vehicle Systems Program Office at Warner-Robins AFB, GA or the Department of Energy’s National Renewable Energy Laboratory in Golden, Colorado.  Andrews AFB successfully converted some vehicles under these programs.  A POC at Andrews AFB is Mr. Almasri, DSN 858-2337.



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.

[SUM]



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).  Many can be substituted for existing refrigerants with little or no modifications to the refrigeration system.  As this is developing technology, the availability of substitutes will change.  Each substitute must be evaluated for its specific application.



One substitute being evaluated by Tinker AFB, OK is a substitute for R-12.  The alternative refrigerant being evaluated is FRIGC FR-12, distributed by the Pennzoil company.  FR-12 is being tested in automobile air conditioners, facility HVAC equipment, and AGE equipment.  FR-12 is a non-flammable, near azeotropic blend of 59% R-134a (Tetrafluoroethane), 39% R-124 (Chlorotetrafluoroethane) and 2% R-600 (Normal Butane).  Its thermodynamic properties are nearly identical to those of R-12.  The mineral oil used for lubrication by R-12 systems does not need to be removed.  (However, the manufacturer recommends adding POE (polyol ester) synthetic oil so that the system contains 30% POE and 70% mineral oil.)  The current cost of FR-12 is about $12/lb (compared to R-12 which is selling for up to $25/lb).



Using replacement refrigerants may void the warranty on existing equipment.  However, if the warranty on the equipment has already expired, this is not an issue.



Many SNAP refrigerants have been tested and approved for use in automobiles.  These SNAP refrigerants may also prove suitable for use in refrigerators, window air conditioners, and large chiller units.  For more information on SNAP refrigerants, contact PRO-ACT (DSN 240-1424, COM 210-536-4214) or the EPA World Wide Web SNAP information site (http://www.epa.gov.docs/ozone/index.html).  The website lists all of the currently approved alternatives, disapproved alternatives, and manufacturers.
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