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�POLLUTION PREVENTION ALTERNATIVE 1  

Use of a shop central dispensing POL system



SHOPS  

AGE, Aircraft Washrack, Engine, Flightline Maintenance, Maintenance, Post-Dock, Trainer Maintenance, Transit Alert, Wheel and Tire



DESCRIPTION OF ALTERNATIVE



This alternative involves the conversion to a central drum storage location for storing and dispensing petroleum, oil, and lubricants (POLs).



TECHNICAL ANALYSIS



The advantages of using a centralized delivery system include: fast, easy, and exact dispensing of  POLs without spillage; easy drum change-out; elimination of drip pans in the dispensing areas; and a significant reduction in the amount of solid waste generated.  POL drums can be triple-rinsed and sold for scrap metal or reused for storage of waste POLs or other compatible waste items.  The only noticeable disadvantage to a central delivery system is that all POL servicing may be confined to designated locations, which may cause a logistical problem for the shop.  Installation of additional units, or the installation of the unit in a strategic location to service the entire shop, should alleviate the problem.



ADVANTAGES/DISADVANTAGES



Advantages



+	A substantial savings will be realized.



+	Dispensing of POLs will be fast, easy, exact, and without spillage.



+	There will be no need for drip pans in the dispensing areas.



+	The amount of solid waste generated by the base will be reduced.



+	Drums will be easier to change out.



Disadvantages



-	POL servicing may be confined to designated locations, which may cause a 	logistical problem for the shop.



�COST ANALYSIS



CAPITAL COSTS��BEFORE alternative�AFTER alternative��Not applicable.�Capital costs of implementing this alternative have not been identified.��

ANNUAL OPERATING COSTS��Supply Costs��BEFORE alternative�AFTER alternative��CS(tot) =	(CS(Con))(VS(POL))



Where:

CS((tot)   =	Total supply cost per year

CS(Con) =	Cost of oil by container purchase

VS(POL) =	Supply volume of POL�CS(tot) =	(CS(Drm))(VS(POL))



Where:

CS(Drm) =	Cost of oil by drum purchase

��SUPPLY COSTS are equal to the cost of POL by container or drum times the volume of POL.

DATA RANGES FOR SUPPLY COSTS (based on available information):  cost of POL by container ($1.50/qt or $6/gal); cost of POL by drum ($175/drum or $3.18/gal).��Waste Disposal Costs��BEFORE alternative�AFTER alternative��CW(tot) =	(CW(MSW))(VW(Con))



Where:

CW(tot)      = Total waste disposal cost

CW(MSW) = Cost of MSW disposal

VW(Con)  =	 Waste quantity/weight of POL containers�CW(tot) = $0��WASTE DISPOSAL COSTS are equal to the quantity/weight of POL containers disposed as MSW times the cost of MSW disposal.  POL drums can be triple-rinsed and sold for scrap metal, or re-used for waste oil storage (eliminating disposal cost).

DATA RANGES FOR WASTE DISPOSAL COSTS (based on available information):  cost of MSW disposal (for cost example, assume $80/ton); volume of POL containers (1 empty quart container weighs 4 oz.; i.e., for every gallon of POL supplied by container, 1 lb of MSW is generated).��Total Operating Costs��BEFORE alternative�AFTER alternative��COB(tot) = CS(tot) + CW(tot)



Where:

COB(tot) = Total operating costs before alternative�COA(tot) = CS(tot) + CW(tot)



Where:

COA(tot) = Total operating costs after alternative��

INCREASE OR DECREASE IN ANNUAL OPERATING COSTS��CTOTAL = COB(tot) - COA(tot)



Where:

CTOTAL = Increase or decrease in annual operating costs���

PAYBACK PERIOD ��TPAY = (CC)/(CTOTAL)  (in years)



Where:

TPAY = Time required for implementation of alternative to payback any capital costs��

�COST EXAMPLE*



CAPITAL COSTS��BEFORE alternative�AFTER alternative��Not applicable.�None identified.��

ANNUAL OPERATING COSTS��Supply Costs��BEFORE alternative�AFTER alternative��CS(tot) =	(CS(Con))(VS(POL))

CS(tot) =	($6/gal)(500 gal)

CS(tot) =	$3,000�CS(tot) =	(CS(Drm))(VS(POL))

CS(tot) =	($3.18/gal)(500 gal)

CS(tot) =	$1,590��Waste Disposal Costs��BEFORE alternative�AFTER alternative��CW(tot) =	(CW(MSW))(VW(Con))

CW(tot) =	($80/ton)(1 gal POL/1 lb MSW)(500 gal)

CW(tot) =	$20�CW(tot) = $0��Total Operating Costs��BEFORE alternative�AFTER alternative��COB(tot) = CS(tot) + CW(tot)

COB(tot) = $3,000 + $20

COB(tot) = $3,020�COA(tot) = CS(tot) + CW(tot)

COA(tot) = $1,590 + $0

COA(tot) = $1,590��

INCREASE OR DECREASE IN ANNUAL OPERATING COSTS��CTOTAL = COB(tot) - COA(tot)

CTOTAL = $3,020 - $1,590

CTOTAL = $1,430 Decrease��

PAYBACK PERIOD ��Payback is immediate.��

�POLLUTION PREVENTION ALTERNATIVE 2

Base crushing and recycling of POL filters



SHOPS  

AGE, Accessory Repair, Avionics, Battery, Chemical Cleaning, Corrosion Control, Engine, Flightline Inspection, Flightline Maintenance, Maintenance, NDI, Pneudraulics



DESCRIPTION OF ALTERNATIVE



This alternative involves the collection and recycling of POL filters (i.e., oil, fuel, and hydraulic) by Base personnel.



TECHNICAL ANALYSIS



The Base should establish a centralized location for the collection of POL filters, separation of the component parts, and the subsequent compaction of the scrap metal. Procedures should be established for the sale of scrap metal, independently or by DRMO.  A potential recycler’s operations should be thoroughly reviewed prior to selection to ensure compliance with local, state, and/or federal regulations.



Recycling the filters on-base is a viable option only if the base produces a high volume of filters.



ADVANTAGES/DISADVANTAGES



Advantages



+	Scrap metal and rubber components will be recycled.  Paper materials in filters 	can be blended and burned with used oils for energy recovery.



+	Revenue will be received from the sale of scrap metal.



+	The municipal solid waste at the base will be reduced.



Disadvantages



-	A designated area for the collection and drainage of filters must be established.



-	The collection of filters, separation of component parts, and subsequent 	compaction of  scrap metal can be time consuming and costly.



-	Capital costs for crushing equipment will be high.

�COST ANALYSIS



CAPITAL COSTS��BEFORE alternative�AFTER alternative��Not applicable.�CC  = CC(E)



Where:

CC =	Total capital cost.

CC(E) =	Capital cost for equipment��CAPITAL COSTS include costs for POL filter crushing equipment.

DATA RANGES FOR CAPITAL COSTS (based on available information):  crushing equipment ($5,000/machine).��

ANNUAL OPERATING COSTS��Supply Costs��BEFORE alternative�AFTER alternative��CS(tot) =	(VS(Fil))(CS(Fil))



Where:

CS(tot) = 	Total supply cost per year

VS(Fil) = 	Supply volume of POL filters per year

CS(Fil) = 	Cost per unit of POL filters�CS(tot) =	(VS(Fil))(CS(Fil))��SUPPLY COSTS are equal to the volume of POL filters used times the cost of the POL filters.

DATA RANGES FOR SUPPLY OPERATING COSTS (based on available information):  supply costs for POL filters are not provided;  however, total supply costs are equivalent “before” and “after” applying the Pollution Prevention Alternative since there is no net increase or reduction in filter consumption (for the cost example only, assume $10/filter).��Waste Disposal Costs��BEFORE alternative�AFTER alternative��CW(tot)      =	(VW(Fil))(CW(MSW))



Where:

CW(tot) = 	Total waste disposal cost per year

VW(Fil) = 	Waste disposal volume of POL filters per 	year

CW(MSW) =	Municipal Solid Waste disposal cost �CW(tot)  =	(VW(Fil))(CW(L)) - (VW(Fil))(CW(Rcy))



Where:

CW(Rcy) =	Revenue from crushed/recycled POL 	filters

CW(L)  =	Cost of labor needed to crush and drum 	POL filters.��WASTE DISPOSAL COSTS are equal to the weight volume of POL filters disposed times the municipal solid waste (MSW) cost of disposal.

DATA RANGES FOR WASTE DISPOSAL COSTS (based on available information):  waste disposal volume of filter (for the cost example only, assume $4 lb/filter);  MSW disposal (for the cost example only, assume $80/ton);  revenue from recycled POL filters ($25/ton); the cost of labor needed to crush and compact POL filters was not available (for the cost example only, assume $100 for crushing and drumming 400 filters, or $0.25/filter).���

Total Operating Costs��BEFORE alternative�AFTER alternative��COB(tot) = CS(tot) + CW(tot)



Where:

COB(tot) = Total operating costs before alternative�COA(tot) = CS(tot) + CW(tot)



Where:

COA(tot) = Total operating costs after alternative��

INCREASE OR DECREASE IN ANNUAL OPERATING COSTS��CTOTAL = COB(tot) - COA(tot)



Where:

CTOTAL  = Increase or Decrease in Annual Operating Costs��

PAYBACK PERIOD ��TPAY = [(CC)]/[(CTOTAL)]  (in years)



Where:

TPAY = Time required for implementation of alternative to pay back any capital costs ���COST EXAMPLE*



CAPITAL COSTS��BEFORE alternative�AFTER alternative��Not applicable.�CC  = CC(E)

CC = $5,000��

ANNUAL OPERATING COSTS��Supply Costs��BEFORE alternative�AFTER alternative��CS(tot) =	(VS(Fil))(CS(Fil))

CS(tot) =	(4,000 filters)($10/filter)

CS(tot) =	$40,000�CS(tot) =	(VS(Fil))(CS(Fil))

CS(tot) =	(4,000 filters)($10/filter)

CS(tot) =	$40,000 ��Waste Disposal Costs��BEFORE alternative�AFTER alternative��CW(tot) =	(VW(Fil))(CW(MSW))

CW(tot) =	(4,000 filters @ 16,000 lb)($80/2000 lb)

CW(tot) =	$640�CW(tot) =	(VS(Fil))(CW(L)) -  (VW(Fil))(CW(Rcy))

CW(tot) =	(4,000 filters)($0.25/filter) - (4,000 filters 	@ 16,000 lb)($25/2,000 lb)

CW(tot) =	$800��Total Operating Costs��BEFORE alternative�AFTER alternative��COB(tot) = CS(tot) + CW(tot)

COB(tot) = $40,000 + $640

COB(tot) = $40,640�COA(tot) = CS(tot) + CW(tot)

COA(tot) = $40,000 + $800

COA(tot) = $40,800��

INCREASE OR DECREASE IN ANNUAL OPERATING COSTS��CTOTAL = COB(tot) - COA(tot)

CTOTAL = $40,640 - $40,800

CTOTAL = $160 Increase��

PAYBACK PERIOD ��No payback associated with this alternative.��





�POLLUTION PREVENTION ALTERNATIVE 3

Contractor removal and recycling of POL filters 



SHOPS  

AGE, Accessory Repair, Avionics, Battery, Chemical Cleaning, Corrosion Control, Engine, Flightline Inspection, Flightline Maintenance, Maintenance, NDI, Pneudraulics, Structural Maintenance



DESCRIPTION OF ALTERNATIVE



This alternative involves the collection of POL filters (i.e., oil, fuel, and hydraulic) and the use of a contractor service to recycle the filters.  Filters are drummed, uncrushed, by individual shops, and recycled using the contracted service for a set fee.



TECHNICAL ANALYSIS



Contractor services typically prefer to receive filters uncrushed to expedite the proper separation of filter components for recycling.  Normally, scrap metal and rubber components are separated and sold to recyclers.  Paper materials in filters can be blended and burned with used oils for energy recovery; in some instances, filters can be smelted.  All recyclers being considered should have their operations thoroughly reviewed prior to selection to insure compliance with all local, state, and/or federal regulations.



Designated areas for the collection of the filters will need to be established.  Equipment and procedures for proper draining need to be developed.



ADVANTAGES/DISADVANTAGES



Advantages



+	Scrap metal and rubber components will be recycled.  Paper materials in filters 	can be blended and burned with used oils for energy recovery.



+	The contractor service would handle the separation of filters and the compaction 	of scrap metal.



+	The municipal solid waste at the base will be reduced.



Disadvantages



-	Revenue cannot be received from the sale of scrap metal.



-	Annual contractor service cost for recycling filters will be significantly higher 	than the cost of disposing filters as municipal solid waste.







COST ANALYSIS



CAPITAL COSTS��BEFORE alternative�AFTER alternative��Not applicable.�Capital costs of implementing this alternative have not been identified.��

ANNUAL OPERATING COSTS��Supply Costs��BEFORE alternative�AFTER alternative��CS(tot) =	(VS(Fil))(CS(Fil))



Where:

CS(tot) = 	Total supply cost per year

VS(Fil) = 	Supply volume of POL filters per year

CS(Fil) = 	Cost per unit of POL filters�CS(tot) =	(VS(Fil))(CS(Fil))



��SUPPLY COSTS are equal to the volume of POL filters used times the cost of the POL filters.

DATA RANGES FOR SUPPLY OPERATING COSTS (based on available information):  supply costs for POL filters are not provided;  however, total supply costs are equivalent “before” and “after” applying the Pollution Prevention Alternative since there is net increase or reduction in filter consumption (for the cost example only, assume $10/filter).��Waste Disposal Costs��BEFORE alternative�AFTER alternative��CW(tot) =	(VW(Fil))(CW(MSW))



Where:

CW(tot) =	Total waste disposal cost per year

VW(Fil) =	Waste disposal volume of POL filters per 	year

CW(MSW) =	Municipal Solid Waste disposal cost �CW(tot) =	(VW(Fil))(CW(Fil))



Where:

CW(Fil) =	Contractor cost to take POL filters��WASTE DISPOSAL COSTS are equal to the weight volume of POL filters disposed times the municipal solid waste (MSW) cost of disposal.

DATA RANGES FOR WASTE DISPOSAL COSTS (based on available information):  waste disposal volume of filter (for the cost example only, assume $4 lb/filter);  MSW disposal (for the cost example only, assume $80/ton);  contractor cost to take POL filters ($1.50/ea.).��Total Operating Costs��BEFORE alternative�AFTER alternative��COB(tot) =	CS(tot) + CW(tot)



Where:

COB(tot) =	Total operating costs before alternative�COA(tot) =	CS(tot) + CW(tot)



Where:

COA(tot) =	Total operating costs after alternative���

INCREASE OR DECREASE IN ANNUAL OPERATING COSTS��CTOTAL = COB(tot) - COA(tot)



Where:

CTOTAL  = Increase or decrease in annual operating��

PAYBACK PERIOD ��TPAY = [(CC)]/[(CTOTAL)]  (in years)



Where:

TPAY = Time required for implementation of alternative to pay back any capital costs ���COST EXAMPLE*



CAPITAL COSTS��BEFORE alternative�AFTER alternative��Not applicable.�None identified.��

ANNUAL OPERATING COSTS��Supply Costs��BEFORE alternative�AFTER alternative��CS(tot) =	(VS(Fil))(CS(Fil))

CS(tot) =	(4,000 filters)($10/filter)

CS(tot) =	$40,000�CS(tot) =	(VS(Fil))(CS(Fil))

CS(tot) =	(4,000 filters)($10/filter)

CS(tot) =	$40,000 ��Waste Disposal Costs��BEFORE alternative�AFTER alternative��CW(tot) =	(VW(Fil))(CW(MSW))

CW(tot) =	(4,000 filters @ 16,000 lb)($80/2000lb)

CW(tot) =	$640�CW(tot) =	(VW(Fil))(CW(Fil))

CW(tot) =	(4,000 filters)($1.50/filter)

CW(tot) =	$6,000��Total Operating Costs��BEFORE alternative�AFTER alternative��COB(tot) = CS(tot) + CW(tot)

COB(tot) = $40,000 + $640

COB(tot) = $40,640�COA(tot) = CS(tot) + CW(tot)

COA(tot) = $40,000 + $6,000

COA(tot) = $46,000��

INCREASE OR DECREASE IN ANNUAL OPERATING COSTS��CTOTAL = COB(tot) - COA(tot)

CTOTAL = $40,640-$46,000

CTOTAL = $5,360 Increase��

PAYBACK PERIOD ��No payback associated with this alternative.��



 

�POLLUTION PREVENTION ALTERNATIVE 4

Use of oil analyzer for oil replacement decision making



SHOPS  

AGE, Flightline Inspection, Flightline Maintenance, Machine, Maintenance, NDI, Trainer Maintenance, Wheel and Tire



DESCRIPTION OF ALTERNATIVE



This alternative involves purchasing a portable oil analyzer to analyze oil from motor vehicles and heavy equipment to determine the appropriate times for oil changes. 



TECHNICAL ANALYSIS



Currently, all oil changes are based on time or mileage.  Testing the oil would determine whether the oil needs to be changed.  Changing the oil at the correct time will save money spent on disposal and purchase of oil.



Used oil analysis is a proven means of determining the condition of lubricating oils and monitoring the health of a machine.  The analysis instrument can be used on-site to screen lubricating oils to detect oil degradation and contamination.  A plus is that it also can detect abnormal metal concentrations.  The instrument does not require any supplies, chemicals, or cleaning that will produce a liquid waste.  The testing requires no special preparations, is complete in a matter of minutes, and requires no special expertise on the part of the operator.



ADVANTAGES/DISADVANTAGES



Advantages



+	Oil will not be changed needlessly.



+	The test requires no special preparations, no special training, and takes only a few 	minutes to complete.



+	Annual oil replacement cost will be reduced.



Disadvantages



-	Oil analyzers must be purchased at a significant initial cost.





�COST ANALYSIS



CAPITAL COSTS��BEFORE alternative�AFTER alternative��Not applicable.�CC = CC(E)



Where:

CC =		Total capital costs

CC(E) =	Capital costs of oil analyzer equipment��CAPITAL COSTS include the cost of a portable oil analyzer.

DATA RANGES FOR CAPITAL COSTS (based on available information): portable oil analyzer ($7,995 - $9,995, including a two-day training session off-site).��

ANNUAL OPERATING COSTS��Supply Costs��BEFORE alternative�AFTER alternative��CS(tot) =	(VS(Oil))(CS(Oil))



Where:

CS(tot) = 	Total supply cost per year

VS(oil) =	Supply volume of oil for oil changes per 	year

CS(oil) =	Cost of oil for oil changes�CS(tot) =	(RS)(VS(Oil))(CS(Oil)) 



Where:

RS =	Reduction in oil supply

��SUPPLY COSTS are equal to the volume of oil used for oil changes times the cost of the oil.

DATA RANGES FOR SUPPLY COSTS (based on available information): cost of oil (for cost example only, assume $1/lb);  reduction in oil supply (for cost example only, assume reduction is 50%, RS = 0.50). Labor costs are not included, because labor costs for oil changes and oil analyses would be similar, assuming that oil analysis is conducted at the usual time, oil would be regularly changed.  Some labor may be saved by a reduced number of oil changes per vehicle per year, but this amount would probably be negated by the amount of time required for oil analysis.��Waste Disposal Costs��BEFORE alternative�AFTER alternative��CW(tot) =	(VW(Oil))(CW(Oil))



Where:

CW(tot) =	 Total waste disposal cost per year

VW(Oil) =	Waste disposal volume of changed oil per 	year

CW(Oil) =	Waste disposal cost of changed oil�CW(tot) =	(RW)(VW(Oil))(CW(Oil))



Where:

RW =	Reduction in waste oil volume

��WASTE DISPOSAL COSTS are equal to the volume of oil disposed times the cost of oil disposal.

DATA RANGES FOR WASTE DISPOSAL COSTS (based on available data):  disposal cost of oil (for cost example only, assume $0.25/lb due to disposal restrictions that may exist, or possible use of a contractor for disposal; however, disposal costs may be $0 due to burning of waste oil for energy recovery); reduction in waste oil volume (RW  = RS  = 0.50).��Total Operating Costs��BEFORE alternative�AFTER alternative��COB(tot) = CS(tot) + CW(tot)



Where:

COB(tot) = Total operating costs before alternative�COA(tot) = CS(tot) + CW(tot)



Where:

COA(tot) = Total operating costs after alternative���

INCREASE OR DECREASE IN ANNUAL OPERATING COSTS��CTOTAL = COB(tot) - COA(tot)



Where:

CTOTAL = Increase or decrease in annual operating costs��

PAYBACK PERIOD ��TPAY = [(CC)]/[(CTOTAL)]  (in years)



Where:

TPAY = Time required for implementation of alternative to pay/back any capital costs��

�COST EXAMPLE*



CAPITAL COSTS��BEFORE alternative�AFTER alternative��Not applicable.�CC = CC (E)

CC = $8,000��

ANNUAL OPERATING COSTS��Supply Costs��BEFORE alternative�AFTER alternative��CS(tot) =	(VS(Oil))(CS(Oil))

CS(tot) =	(1,200 lb)($2/lb)

CS(tot) =	$2,400�CS(tot) =	(RS)(VS(Oil))(CS(Oil)) 

CS(tot) =	(0.50)(1,200 lb)($2/lb)

CS(tot) =	$1,200��Waste Disposal Costs��BEFORE alternative�AFTER alternative��CW(tot) =	(VW(Oil))(CW(Oil))

CW(tot) =	(1,200 lb)($0.25)

CW(tot) =	$300�CW(tot) =	(RW)(VW(Oil))(CW(Oil))

CW(tot) =	(0.50) (1,200 lb)($0.25)

CW(tot) =	$150��Total Operating Costs��BEFORE alternative�AFTER alternative��COB(tot) = CS(tot) + CW(tot)

COB(tot) = $2,400 + $300

COB(tot) = $2,700�COA(tot) = CS(tot) + CW(tot)

COA(tot) = $1,200 + $150

COA(tot) = $1,350��

INCREASE OR DECREASE IN ANNUAL OPERATING COSTS��CTOTAL = COB(tot) - COA(tot)

CTOTAL = $2,700 - $1,350

CTOTAL = $1,350 Decrease��

PAYBACK PERIOD ��TPAY = (CC)/(CTOTAL)  (in years)

TPAY = ($8,000)/($1,350)  (in years)

TPAY = 5.9 years



NOTE:  Payback period maybe reduced depending on supply and disposal costs, and the actual amount of reduction achieved through use of the analyzer.��





 

�POLLUTION PREVENTION ALTERNATIVE 5

Use and storage of oil used for bearing lubrication



SHOPS

Accessory Repair



DESCRIPTION OF ALTERNATIVE



This alternative involves the storage and reuse of the proper quantities of engine oil for propulsion bearing lubrication.



TECHNICAL ANALYSIS



Bearings are typically soaked in 7808 engine oil as the final stage in the bearing cleaning process.  The oil is contained in a two-quart container.  To reduce the purchases of oil and eliminate the generation of waste oil in this process, it is recommended that all bearings be soaked in only the amount of oil needed to cover and lubricate the bearings, allowing all the oil to be used in the lubrication process, with no waste generated.



ADVANTAGES/DISADVANTAGES



Advantages



+	The volume of oil used will be reduced.



+	Hazardous waste disposal of oil will be eliminated.



Disadvantages



None identified.

�COST ANALYSIS 



CAPITAL COSTS��BEFORE alternative �AFTER alternative��Not applicable.�Capital costs of implementing this alternative have not been identified.��

ANNUAL OPERATING COSTS��Supply Costs��BEFORE alternative�AFTER alternative��CS(tot) =	(CS(Oil))(VS(Oil))



Where:

CS(tot) =	Total supply cost per year

CS(Oil) =	Cost of lube oil

VS(Oil) =	Supply volume of lube oil per year�CS(tot) =	(RS)(CS(Oil))(VS(Oil))



Where:

RS =	Reduction in the supply of lube oil��SUPPLY COSTS are equal to the volume of lube oil used times the cost of the lube oil used.

DATA RANGES FOR SUPPLY COSTS (based on available information):  cost of lube oil ($2.44/qt);  Reduction in supply volume of lube oil (75%, RS  = 0.25).��Waste Disposal Costs��BEFORE alternative�AFTER alternative��CW(tot) =	(PWB)(CW(Oil))(VS(Oil))



Where: 

CW(tot) =	Total waste disposal costs per year

PWB = 	Percentage of lube oil supply disposed of 	as waste, before alternative

CW(Oil) =	Waste disposal cost of lube oil

VS(Oil) =	Supply volume of lube oil per year�CW(tot) =	(PWA)(CW(Oil))(RS)(VS(Oil))



Where:

PWA	Percentage of lube oil supply disposed of 	as waste, after alternative

��WASTE DISPOSAL COSTS.  Before the alternative, waste disposal costs are equal to the percentage of lube oil supply that is wasted and disposed due to overuse.  After the alternative, waste disposal costs are minimal because lube oil is not wasted.

DATA RANGES FOR WASTE DISPOSAL COSTS  (based on available information): disposal cost of lube oil (for the cost example only, assume $1/quart);  percentage of supply wasted, before alternative (75% waste, PWB = .75);  percentage of supply wasted, after alternative (0% waste, PWA = 0).��Total Operating Costs��BEFORE alternative�AFTER alternative��COB(tot)  = CS(tot) + CW(tot)



Where:

COB(tot)  = Total operating costs before alternative�COA(tot) = CS(tot) + CW(tot)



Where:

COA(tot) = Total operating costs after alternative��

�

INCREASE OR DECREASE IN ANNUAL OPERATING COSTS��CTOTAL = COB(tot) - COA(tot)



Where:

CTOTAL  = Increase or decrease in annual operating costs��

PAYBACK PERIOD ��TPAY = [(CC)]/[(CTOTAL)]  (in years)



Where:

TPAY = Time required for implementation of alternative to pay back any capital costs ��

�COST EXAMPLE*



CAPITAL COSTS��BEFORE alternative �AFTER alternative��Not applicable.�None identified.��

ANNUAL OPERATING COSTS��Supply Costs��BEFORE alternative�AFTER alternative��CS(tot) =	(CS(Oil))(VS(Oil))

CS(tot) =	($2.44/qt)(192 qt)

CS(tot) =	$468�CS(tot) =	(RS)(CS(Oil))(VS(Oil))

CS(tot) =	(0.25)($2.44/qt)(192 qt)

CS(tot) =	$117��Waste Disposal Costs��BEFORE alternative�AFTER alternative��CW(tot) =	(PWB)(CW(Oil))(VS(Oil))

CW(tot) =	(0.75)($1/qt)(192 qt)

CW(tot) =	$144�CW(tot) =	(PWA)(CW(Oil))(RS)(VS(Oil))

CW(tot) =	(0)($1/qt)(0.25)(192 qt)

CW(tot) =	$0��Total Operating Costs��BEFORE alternative�AFTER alternative��COB(tot) =CS(tot) + CW(tot)

COB(tot) = $468 + $144

COB(tot) = $612�COA(tot) = CS(tot) + CW(tot)

COA(tot) = $117 + $0

COA(tot) = $117��

INCREASE OR DECREASE IN ANNUAL OPERATING COSTS��CTOTAL = COB(tot) - COA(tot)

CTOTAL = $612 - $117

CTOTAL = $495 Decrease��

PAYBACK PERIOD ��Payback period is immediate.��





�POLLUTION PREVENTION ALTERNATIVE 6

Substitute parts-cleaning solvent with a water-based cleaning solution



SHOPS  

AGE, Accessory Repair, Corrosion Control, Egress, Electrical, Engine, Flightline Inspection, Maintenance, NDI, Pneudraulics, Scheduled Maintenance, Test Cell, Unscheduled Maintenance, Wheel and Tire



DESCRIPTION OF ALTERNATIVE



This alternative involves substituting parts-cleaning solvents with water-based (aqueous and semi-aqueous) cleaning solutions.



TECHNICAL ANALYSIS



The vehicle maintenance shop primarily uses chemical solvents for parts cleaning.  Information on water-based (aqueous and semi-aqueous) cleaners that may be substituted for chemical solvents is provided in Appendix D of this Report.  Typically, the chemical solvent is changed out based on an established schedule; the solvent is replaced by a technician and the waste is handled as a hazardous waste.



Specific information about aqueous and semi-aqueous cleaners that can be used as replacements for chemical solvents includes:



 	Aqueous Cleaners



Range from pure water to a mixture of water, detergent, and specific inhibitors, additives, and surfactants.



Combining with heat and/or agitating increases cleaner effectiveness.



Suppliers can produce specific formulations based on application.



The toxicity and health and safety information pertaining to the specific aqueous cleaner should be reviewed and considered prior to selection.  





 	Semi-Aqueous Cleaners



Include terpene- and hydrocarbon-based formulations.



Commercial reclamation, recycling, or sewer discharge are viable disposition options.



Prior to selecting an appropriate cleaner, all potential candidates should be thoroughly tested, systems designed, and disposal requirements determined based on the specific application.



ADVANTAGES/DISADVANTAGES



Advantages



+	Lower volumes of waste solvent will be generated.



+	The low surface tension of water permits more effective part penetration.



+	Commercial reclamation, on-site recycling, or sewer discharge are viable 	disposition options for spent cleaning solution.



Disadvantages



-	Additives can create post cleaning and disposal problems, which should be considered in system design.



-	Water rinses will be required, which may raise corrosion and contamination issues.



-	Flammable mists can be created.



-	High capital equipment costs can prohibit cost-effective implementation of this alternative.



�COST ANALYSIS



CAPITAL COSTS��BEFORE alternative�AFTER alternative��Not applicable.�CC =	CC(E)



Where:

CC =	Total capital costs

CC(E) =	Capital cost of equipment��CAPITAL COSTS include the cost of an aqueous parts washer.

DATA RANGES FOR CAPITAL COSTS (based on available information):  cost for an aqueous parts washer ($25,000).  Capital costs for this alternative may include additional costs for installation and training (for the cost example only, they are not included). ��

ANNUAL OPERATING COSTS��Supply Costs��BEFORE alternative�AFTER alternative��CS(tot) =	 (CS(Sol))(VS(Sol))



Where:

CS(tot) =	Total supply cost per year

CS(Sol) =	Cost of solvent used

VS(Sol) =	Supply volume of solvent used per year�CS(tot) =	(CS(H2O))(VS(H2O)) + CS(Chem)



Where:

CS(H2O) =	Cost of water

VS(H2O) =	Supply volume of water used per year

CS(Chem) =	Supply cost of chemicals added to the 	water-based solution per year��SUPPLY COSTS are equal to the cost of solvent or substitute used times the volume of solvent or substitute used.

DATA RANGES FOR SUPPLY COSTS (based on available information):  cost of solvent (if solvent is supplied and disposed under the same contract, all costs will be accounted for  under waste disposal, and supply costs can be considered equal to $0);  otherwise solvent cost is equal to $5/gal or $0.63/lb) (for the cost example only, assume base supply at $0.63/lb);  cost of water (assumed to be negligible);  supply cost of additional chemicals (data unavailable; for this cost example only, assume $500/yr).��Waste Disposal Costs��BEFORE alternative�AFTER alternative��CW(tot) =	(CW(Sol))(VW(Sol))



Where:

CW(tot) =	Total waste disposal cost per year

CW(Sol) =	Waste disposal cost per unit of solvent

VW(Sol) =	Waste disposal volume of solvent per 	year�CW(tot) =	(RW)(CW(Sol))(VW(Sol))



Where:

RW =	Reduction of waste��WASTE DISPOSAL COSTS are equal to the waste disposal volume of parts-cleaning solvent times the disposal cost of the solvent.

DATA RANGES FOR WASTE DISPOSAL COSTS (based on available information):  waste disposal cost of solvent ($5-$10/gal for contractor service, $0.58/lb for base disposal) (for the cost example only, assume base disposal at $0.58/lb); reduction of waste (90-100%; RW = 0.10-0).���

Total Operating Costs��BEFORE alternative�AFTER alternative��COB(tot) = CS(tot) + CW(tot)



Where:

COB(tot) = Total operating costs before alternative�COA(tot) = CS(tot) + CW(tot)



Where:

COA(tot) = Total operating costs after alternative��

INCREASE OR DECREASE IN ANNUAL OPERATING COSTS��CTOTAL = COB(tot) - COA(tot)



Where:

CTOTAL  = Increase or decrease in annual operating costs ��

PAYBACK PERIOD ��TPAY = [(CC)]/[(CTOTAL)]  (in years)



Where:

TPAY = Time required for implementation of alternative to pay back any capital costs���COST EXAMPLE*



CAPITAL COSTS��BEFORE alternative�AFTER alternative��Not applicable.�CC =	CC(E)

CC =	$25,000��

ANNUAL OPERATING COSTS��Supply Costs��BEFORE alternative�AFTER alternative��CS(tot) =	(CS(Sol))(VS(Sol))

CS(tot) =	($0.63/lb)(1600 lb)

CS(tot) =	$1,008�CS(tot) =	(CS(H2O))(VS(H2O)) + CS(Chem)

CS(tot) =	$0 + $500

CS(tot) =	$500��Waste Disposal Costs��BEFORE alternative�AFTER alternative��CW(tot) =	(CW(Sol))(VW(Sol))

CW(tot) =	  ($0.58/lb)(1600 lb)

CW(tot) =	$928�CW(tot) =	(RW)(CW(Sol))(VW(Sol))

CW(tot) =	(0.10)($0.58/lb)(1600 lb)

CW(tot) =	$93��Total Operating Costs��BEFORE alternative�AFTER alternative��COB(tot) = CS(tot) + CW(tot)

COB(tot) = $1,008 + $928

COB(tot) = $1,936�COA(tot) = CS(tot) + CW(tot)

COA(tot) = $500 + $120

COA(tot) = $720��

INCREASE OR DECREASE IN ANNUAL OPERATING COSTS��CTOTAL = COB(tot) - COA(tot)

CTOTAL = $1,936 - $720

CTOTAL = $1,216 Decrease��

PAYBACK PERIOD ��TPAY = [(CC)]/[(CTOTAL)]  (in years)

TPAY = [($25,000)]/[($1,216]  (in years)

TPAY = 20.6 years



NOTE:  The capital equipment cost used in this cost example may be inaccurate, or may not reflect the latest and most efficient equipment design.  Cost savings can be achieved if this capital cost is lowered or shared among various shops.��

�POLLUTION PREVENTION ALTERNATIVE 7

Filtering of parts-cleaning solvent



SHOPS  

AGE, Accessory Repair, Corrosion Control, Egress, Electrical, Engine, Machine, Maintenance, NDI, Paint Hangar, Scheduled Maintenance, Unscheduled Maintenance, Wheel and Tire



DESCRIPTION OF ALTERNATIVE



This alternative involves the installation of filter units on solvent tanks to extend the life of solvent, eliminate unnecessary tanks, and reduce costly solvent change-outs.



TECHNICAL ANALYSIS



Filtering of parts-cleaning solvent can reduce solvent change-out frequency and the volume of solvent needed for parts cleaning.  This alternative assumes that the solvent is supplied and disposed of by a contractor service.  Parts-cleaning units may also be owned and operated by the contractor, or may be owned and operated by the base, in which case the base would determine filtering needs and change-out frequency.  Change-out periods should be selected based on the parts to be cleaned, the number normally cleaned, and the amount of dirt/grease on the parts.  From this information, a suitable hangout period and the need for filtering should be determined.



Advantages to using a contractor include a complete turn�key service that eliminates training, labor, and material costs.  Safety Kleen exemplifies one of the contractors which furnish this service.  Safety Kleen now provides micronic paper filters to extend the service life of the Safety Kleen solvent; however, contractor service charges for units owned and operated by Safety Kleen are not expected to change, regardless of whether the solvent is filtered or not.  Safety Kleen representatives indicated that they will soon be offering a cyclonic cleaning unit that will use Actrel 112 (flash point of 200oF) and filter the solvent to the point of extending the service life up to 1 year.  Costing information could not be provided by Safety Kleen representatives.



Safety Kleen solvent is currently designated a hazardous waste when changed out.  This may not help a base with achieving pollution prevention program goals established by the USAF and AETC.



ADVANTAGES/DISADVANTAGES



Advantages



+	The usefulness of the solvent will be extended.



+	The solvent contractor provides a complete turn-key service.



Disadvantages



-	Service charges for parts cleaning units owned and operated by the contractor are 	not expected to be reduced, despite filtering of solvent.



-	The solvent is currently designated a hazardous waste, and must be handled in 	accordance with hazardous waste regulations .

�COST ANALYSIS



CAPITAL COSTS��BEFORE alternative�AFTER alternative��Capital costs for installing a filtration unit are unavailable; however, based on available data, they are assumed to be negligible. (For full-service contracts, Safety Kleen currently provides micronic paper filters at no additional cost).��

ANNUAL OPERATING COSTS��Supply Costs��BEFORE alternative�AFTER alternative��CS(tot) =	“$0”  See Waste Disposal Costs.�CS(tot) =	“$0”  See Waste Disposal Costs.��SUPPLY COSTS.  This alternative assumes that solvent is supplied and disposed of by a contractor (e.g., Safety Kleen).  All contract costs (supply and disposal) are included under waste disposal costs.  Consequently, supply costs are shown as equal to $0.

DATA RANGES FOR SUPPLY COSTS (based on available information): See Waste Disposal Costs.��Waste Disposal Costs��BEFORE alternative�AFTER alternative��CW(tot) =	See Cost Table.�CW(tot) =	See Cost Table.��WASTE DISPOSAL COSTS.  Bases that have contractor-owned and operated parts-cleaning units, with contractor supply and disposal of solvent, do not receive any cost benefits from supply reduction due to filtering.  Bases that own and operate their own parts-cleaning units (and only use a contractor for solvent supply and disposal) can benefit from solvent reduction due to filtering.  This is because as owners and operators of the units, they can determine solvent supply and disposal frequency.

DATA RANGES FOR WASTE DISPOSAL COSTS.  Solvent disposal costs depend on the amount of solvent used and the frequency of the solvent changeout.  The following table, based on available data, shows how costs depend on the volume of solvent used and the frequency of solvent changeout.  Available data shows that frequency of solvent changeout can be reduced up to 50% due to filtering, and solvent tank volume can be reduced up to 50% due to filtering.  Use the following table to determine contractor costs for solvent supply and disposal (for the cost example only, a 50% reduction in both volume and changeout frequency is assumed):��

Annual Solvent Supply and Disposal Costs (Based on Solvent Tank Volume and Changeout Frequency)��Tank Volume�2 weeks *�4 weeks�6 weeks *�8 weeks�12 weeks��40 gal�$2,937�$1,622�$1,188�$895���30 gal�$2,233�$1,239 - $1,859�$911�$686 - $1,069���20 gal�$1,365�$770 - $1,248�$566�$436 - $723�$373��10 gal�$939�$543 - $900�$415�$314 - $544�$269��5 gal�$764�$445�$339 �$254 ���

* Data may be too low to effectively use for extrapolation���Additionally, a cost for solvent supply/disposal can be roughly estimated using the following equation (based on available data):

CW(tot) =	(VW(Sol))(F(Sol))(CW(Sol))

Where:

CW(tot) =	Total waste disposal costs per year.

VW(Sol) =	Volume of solvent per solvent tank(s) (gallons)

F(Sol) =	Frequency of solvent change (times per year)

CW(Sol) =	Contract cost of solvent supply/disposal (estimated at $5-$6/gal)���

Total Operating Costs��BEFORE alternative�AFTER alternative��COB(tot) = CW(tot)



Where:

COB(tot) = Total operating costs before alternative�COA(tot) = CW(tot)



Where:

COA(tot) = Total operating costs after alternative��

INCREASE OR DECREASE IN ANNUAL OPERATING COSTS��CTOTAL = COB(tot) - COA(tot)



Where:

CTOTAL  = Increase or decrease in annual operating costs��

PAYBACK PERIOD ��TPAY = [(CC)]/[(CTOTAL)]  (in years)



Where:

TPAY = Time required for implementation of alternative to pay back any capital costs���COST EXAMPLE*



CAPITAL COSTS��BEFORE alternative�AFTER alternative��Not applicable.�None identified.��

ANNUAL OPERATING COSTS��Supply/Waste Disposal Costs��BEFORE alternative�AFTER alternative��Using the data table:

CW(tot) =	$1,248 

(Where VW(Sol) = 20 gal, F(Sol) = every 4 weeks)



Using the rough equation:

CW(tot) =	(VW(Sol))(F(Sol))(CW(Sol))

CW(tot) =	(20 gal)(every 4 weeks - 13/yr)($5/gal)

CW(tot) =	$1,300�Using the data table:

CW(tot) =	$544 

(Where VW(Sol) = 10 gal, F(Sol) = every 8 weeks)



Using the equation:

CW(tot) =	(VW(Sol))(F(Sol))(CW(Sol))

CW(tot) =	(10 gal)(every 8 weeks - 6.25/yr)($5/gal)

CW(tot) =	$312.50��Total Operating Costs��BEFORE alternative�AFTER alternative��COB(tot) = CW(tot)

COB(tot) = $1,248�COA(tot) = CW(tot)

COA(tot) = $544��

INCREASE OR DECREASE IN ANNUAL OPERATING COSTS��CTOTAL = COB(tot) - COA(tot)

CTOTAL = $1,248 - $544

CTOTAL = $704 Decrease��

PAYBACK PERIOD ��Payback period is immediate.��

�POLLUTION PREVENTION ALTERNATIVE 8

Use of Base service for spray paint equipment washing



SHOPS  

Chemical Cleaning, Corrosion Control, Flightline Inspection, Paint Hangar, Wheel and Tire



DESCRIPTION OF ALTERNATIVE



This alternative involves the use of a rapid spray paint equipment washer.  The washer filters the solvent, permitting limited reuse.



TECHNICAL ANALYSIS



Most current spray paint equipment operations involve cleaning equipment components by hand with an appropriate thinner.  After cleaning, the thinner/paint waste mixture in the paint cup is disposed of as a hazardous waste.  Typically, any thinner remaining in the paint lines is blown through with compressed air.  The spray equipment washer allows the cleaning of two spray equipment units, and filters the resultant thinner/paint waste, permitting reuse of the solvent.  Thinner stored and used in an enclosed unit reduces VOC losses normally associated with hand cleaning.  This alternative should be considered in combination with the distillation and reuse of paint solvents alternative (refer to PPA 17) for total thinner recovery.



ADVANTAGES/DISADVANTAGES



Advantages



+	Volatile organic compound emissions will be reduced.



Disadvantages



-	The cost of the spray equipment washer will be high.



�COST ANALYSIS



CAPITAL COSTS��BEFORE alternative �AFTER alternative��Not applicable.�CC = CC(E) + CC(Mat)



Where:

CC =	Total capital costs

CC(E) =	Capital costs of equipment

CC(Mat) =	Capital costs of materials��CAPITAL COSTS include the cost of spray equipment washer, plus the cost of materials needed for equipment.

DATA RANGES FOR CAPITAL COSTS (based on available information):  spray equipment washer ($900 per unit; available data estimates one washer unit is needed for approximately every 1,000 lb of solvent supply);  materials for equipment ($20 per washer unit). ��

ANNUAL OPERATING COSTS��Supply Costs��BEFORE alternative �AFTER alternative��CS(tot) =	 (CS(Sol))(VS(Sol))



Where:

CS(tot) = 	Total supply cost per year

VS(Sol) = 	Supply volume of solvent purchased by 	base per year

CS(Sol) = 	Cost per unit of solvent purchased by base.�CS(tot) =	 (RS)(CS(Sol))(VS(Sol))



Where:

RS =	Reduction in supply of paint/solvent��SUPPLY COSTS are equal to the volume of solvent used times the cost of solvent used. 

DATA RANGES FOR SUPPLY COSTS (based on available information): cost of solvent ($5/gal, or $0.63/lb);  reduction in solvent (50%, RS = 0.50).  If a contractor (e.g., Safety Kleen) is used for solvent supply and disposal, supply costs are considered “$0” because all contract costs are shown under waste disposal costs (contract costs for solvent supply and disposal are estimated at $5-$6/gal; however, for the cost example only, it is assumed that the base supplies and disposes solvent).��Waste Disposal Costs��BEFORE alternative �AFTER alternative��CW(tot) =	(VW(Sol))(CW(Sol))



Where:

CW(tot) =	Total waste disposal cost 

VW(Sol) =	Waste disposal volume of solvent

CW(Sol) =	Waste disposal cost per unit of solvent�CW(tot) =	(RW) (VW(Sol))(CW(Sol))



Where:

RW =	Reduction in waste volume��WASTE DISPOSAL COSTS are equal to the volume of solvent disposed times the cost of solvent disposal.

DATA RANGES FOR WASTE DISPOSAL COSTS (based on available information): disposal cost of solvent ($5/gal, or $0.63/lb);  reduction in solvent waste ( RW = RS = 0.50).  If a contractor (e.g., Safety Kleen) is used for solvent supply and disposal, all contract costs are shown under waste disposal costs (contract costs for solvent supply and disposal are estimated at $5-$6/gal; however, for the cost example only, it is assumed that the base supplies and disposes solvent).���

Total Operating Costs��BEFORE alternative �AFTER alternative��COB(tot) = CS(tot) + CW(tot)



Where:

COB(tot) = Total operating costs before alternative�COA(tot) = CS(tot) + CW(tot)



Where:

COA(tot) = Total operating costs after alternative��

INCREASE OR DECREASE IN ANNUAL OPERATING COSTS��CTOTAL = COB(tot) - COA(tot)



Where:

CTOTAL  = Increase or decrease in annual operating costs��

PAYBACK PERIOD ��TPAY = [(CC)]/[(CTOTAL)]  (in years)



Where:

TPAY = Time required for implementation of alternative to pay back any capital costs ���COST EXAMPLE*



CAPITAL COSTS��BEFORE alternative �AFTER alternative��Not applicable.�CC = CC(E) + CC(Mat)

CC = $900 + $20

CC = $920��

ANNUAL OPERATING COSTS��Supply Costs��BEFORE alternative �AFTER alternative��CS(tot) =	(CS(Sol))(VS(Sol))

CS(tot) =	($0.63)(1,000 lb)

CS(tot) =	$630�CS(tot) =	(RS)(CS(Sol))(VS(Sol))

CS(tot) =	(0.50) ($0.63)(1,000 lb)

CS(tot) =	$315��Waste Disposal Costs��BEFORE alternative �AFTER alternative��CW(tot) =	(VW(Sol))(CW(Sol))

CW(tot) =	(1,000 lb)($0.58/lb)

CW(tot) =	$580�CW(tot) =	(RW)(VW(Sol))(CW(Sol))

CW(tot) =	(.50)(1,000 lb)($0.58/lb)

CW(tot) =	$290��Total Operating Costs��BEFORE alternative �AFTER alternative��COB(tot) = CS(tot) + CW(tot)

COB(tot) = $630 + $580

COB(tot) = $1,210�COA(tot) = CS(tot) + CW(tot)

COA(tot) = $315 + $290

COA(tot) = $605��

INCREASE OR DECREASE IN ANNUAL OPERATING COSTS��CTOTAL = COB(tot) - COA(tot)

CTOTAL = $1,210 -  $605

CTOTAL = $605 Decrease��

PAYBACK PERIOD ��TPAY = [(CC)]/[(CTOTAL)]  (in years)

TPAY = [($920)]/[($605)]  (in years)

TPAY = 1.5 years��



�POLLUTION PREVENTION ALTERNATIVE 9

Use of a contractor for spray paint equipment washing



SHOPS

Chemical Cleaning, Corrosion Control, Flightline Inspection, Paint Hangar, Wheel and Tire



DESCRIPTION OF ALTERNATIVE



This alternative involves the option of using a contracted service for cleaning spray paint equipment and disposing waste solvent.



TECHNICAL ANALYSIS



Implementation of this alternative will substantially reduce the amount of solvent used for cleaning.  Additionally, this alternative would relieve shop employees of having to manage hazardous waste.  Although some contractors provide a turn-key service, the waste solvent is considered a hazardous waste, due to regulatory standards; therefore, this alternative will not assist the Base with achieving USAF/AETC reduction goals for pollution prevention.



ADVANTAGES/DISADVANTAGES



Advantages



+	Solvent used for cleaning will be reduced.



+	Shop employees will not be burdened with having to manage and handle hazardous 	waste associated with paint sprayer operations.



Disadvantages



-	Use of a contractor still requires that solvent be disposed and handled as a 	hazardous waste.







�COST ANALYSIS  



CAPITAL COSTS��BEFORE alternative �AFTER alternative��Not applicable.�Capital costs of implementing this alternative have not been identified.��

ANNUAL OPERATING COSTS��Supply Costs��BEFORE alternative �AFTER alternative��CS(tot) =	 (CS(Sol))(VS(Sol))



Where:

CS(tot) = 	Total supply cost per year

VS(Sol) = 	Supply volume of solvent purchased by 	base per year

CS(Sol) = 	Cost  per unit of solvent purchased by                                                                          	base.�CS(tot) =	 $0



Where:

See waste disposal costs.

��SUPPLY COSTS are equal to the volume of solvent used times the cost of solvent used.  If the base uses a contractor (e.g., Safety-Kleen) for solvent cleaning of spray equipment, then its solvent supply costs would be equal to $0 (Safety Kleen costs are included under solvent waste disposal).

DATA RANGES FOR SUPPLY COSTS  (based on available information): cost of solvent ($5/gal, or $0.63/lb).��Waste Disposal Costs��BEFORE alternative �AFTER alternative��CW(tot) =	(VW(Sol))(CW(Sol))



Where:

CW(tot)  =	  Total waste disposal cost 

VW(Sol) =	Waste disposal volume of solvent

CW(Sol) =	Waste disposal cost per unit of solvent�CW(tot) =	(VW(SK))(CW(SK))



Where:

VW(Sk) =	Waste disposal volume of solvent by contractor

CW(Sk) =	Waste disposal cost per unit by contractor��WASTE DISPOSAL COSTS are equal to the volume of solvent disposed times the cost of solvent disposal.  If the base uses a contractor (e.g., Safety-Kleen) for solvent cleaning of spray equipment, then its solvent disposal costs are equal to the Safety Kleen contract cost (includes supply and disposal).

DATA RANGES FOR WASTE DISPOSAL COSTS (based on available information): disposal cost of solvent ($5/gal, or $0.63/lb);  Safety Kleen contract cost ($5-$8/gallon, or $0.63 - $1.00/per lb).��Total Operating Costs��BEFORE alternative �AFTER alternative��COB(tot) = CS(tot) + CW(tot)



Where:

COB(tot) = Total operating costs before alternative�COA(tot) = CS(tot) + CW(tot)



Where:

COA(tot) = Total operating costs after alternative���

INCREASE OR DECREASE IN ANNUAL OPERATING COSTS��CTOTAL = COB(tot) - COA(tot)



Where:

CTOTAL  = Increase or decrease in annual operating costs ��

PAYBACK PERIOD ��TPAY = [(CC)]/[(CTOTAL)]  (in years)

 

Where:

TPAY = Time required for implementation of alternative to pay back any capital costs ��

�COST EXAMPLE*



CAPITAL COSTS��BEFORE alternative �AFTER alternative��Not applicable.�None identified.��

ANNUAL OPERATING COSTS��Supply Costs��(before alternative)�(after alternative)��CS(tot) =	 (CS(Sol))(VS(Sol))

CS(tot) =	 ($5/gal, or $0.63/lb)(500 lb)

CS(tot) =	 $315�CS(tot) =	 $0��Waste Disposal Costs��(before alternative)�(after alternative)��CW(tot) =	(VW(Sol))(CW(Sol))

CW(tot) =	(500 lb)($0.58/lb)

CW(tot) =	$290�CW(tot) =	(VW(SK))(CW(SK))

CW(tot) =	(500 lb)($0.63/lb)

CW(tot) =	$315��Total Operating Costs��(before alternative)�(after alternative)��COB(tot) = CS(tot) + CW(tot)

COB(tot) = $315 + $290

COB(tot) = $605�COA(tot) = CS(tot) + CW(tot)

COA(tot) = $0 + $315

COA(tot) = $315��

INCREASE OR DECREASE IN ANNUAL OPERATING COSTS��CTOTAL = COB(tot) - COA(tot)

CTOTAL = $605 - $315

CTOTAL = $290 Decrease��

PAYBACK PERIOD ��Payback is immediate.��



�POLLUTION PREVENTION ALTERNATIVE 10

Special handling methods to eliminate the use of fingerprint remover



SHOPS

Accessory Repair, Flightline Maintenance, Paint Hangar



DESCRIPTION OF ALTERNATIVE



This alternative involves methods for parts handling to prevent fingerprints in order to eliminate the use of fingerprint remover solvent.



TECHNICAL ANALYSIS



Fingerprint remover solvent is used as the third stage in the bearing cleaning process.  As an alternative to the use of the fingerprint remover, it is recommended that gloves be worn for handling bearings.  If wiping is required, alkaline compound solutions may be used to remove any residual prints or dirt; use of a small container with dilute alkaline solution (possibly diluted alkaline descaler) should suffice.  Justrite Corporation markets a five-gallon polyethylene tank for holding corrosive materials.

 

ADVANTAGES/DISADVANTAGES



Advantages



+	Fingerprint remover solvent waste will be eliminated.



Disadvantages



-	Gloves must be worn by workers.



-	A storage area for the alkaline solution (five-gallon container) will have to be 	provided.

�COST ANALYSIS 



CAPITAL COSTS��BEFORE alternative �AFTER alternative��Not applicable.�CC   =	CC(E)



Where:  

CC =	Total capital cost

CC(E) =	Capital cost for equipment��CAPITAL COSTS include the capital equipment cost of a 5-gallon polyethylene tank for holding corrosive materials.

DATA RANGES FOR CAPITAL COSTS (based on available information):  cost of tank ($200).��

ANNUAL OPERATING COSTS��Supply Costs��BEFORE alternative�AFTER alternative��CS(tot) =	(CS(Sltn))(VS(Sltn))



Where:

CS(tot) =	Total supply cost per year

CS(Sltn) =	Cost of fingerprint remover solution 

VS(Sltn) =	Supply volume of fingerprint remover 	solution per year�CS(tot) =	CS(Glov)  + (CS(Alk))(VS(Alk))



Where:

CS(Glov)  =	Cost of gloves per year

CS(Alk)  =	Cost of alkaline compound solution

VS(Alk) =	Supply volume of alkaline compound 	solution per year��SUPPLY COSTS.  Before the alternative, supply costs are equal to the volume of fingerprint remover solution used times the cost of the fingerprint remover solution.  After the alternative, supply costs are equal to the cost of gloves used per year plus the supply cost of alkaline solution times the volume used.

DATA RANGES FOR SUPPLY COSTS (based on available information): cost of fingerprint remover solution (for the cost example only, assume $10/gal); supply volume of fingerprint remover solution per year (for the cost example only, assume 15 gal); cost of gloves per year (for the cost example only, assume $60); cost of alkaline solution (for the cost example only, assume, $5/gal); supply volume of alkaline solution (for the cost example only, assume 5 gal).��Waste Disposal Costs��BEFORE alternative�AFTER alternative��CW(tot) =	(CW(Sltn))(VW(Sltn))



Where:

CW(tot)   =	Total waste disposal cost per year

CW(Sltn)  =	Waste disposal cost of fingerprint 	remover solution

VW(Sltn)  =	Waste disposal volume of fingerprint 	remover solution per year�CW(tot) =	(CW(Alk))(VW(Alk))





Where:

CW(Alk)  =	Waste disposal cost of alkaline solution

VW(Alk)  =	Waste disposal volume of alkaline 	solution per year

��WASTE DISPOSAL COSTS are equal to the waste disposal cost of fingerprint remover or alkaline solution times the waste disposal volume of fingerprint remover or alkaline solution per year.

DATA RANGES FOR WASTE DISPOSAL COSTS  (based on available information):  hazardous waste disposal cost of fingerprint remover solution (for this cost estimate only, assume $5/gal); hazardous waste disposal cost of alkaline solution (for this cost estimate only, assume $5/gal).  It is assumed the municipal solid waste disposal volume of gloves is insignificant.���

Total Operating Costs��BEFORE alternative�AFTER alternative��COB(tot)  = CS(tot) + CW(tot)



Where:

COB(tot)  = Total operating costs before alternative�COA(tot) = CS(tot) + CW(tot)



Where:

COA(tot) = Total operating costs after alternative��

INCREASE OR DECREASE IN ANNUAL OPERATING COSTS��CTOTAL = COB(tot) - COA(tot)



Where:

CTOTAL  = Increase or decrease in annual operating costs��

PAYBACK PERIOD ��TPAY = [(CC)]/[(CTOTAL)]  (in years)



Where:

TPAY = Time required for implementation of alternative to pay back any capital costs ��

�COST EXAMPLE*



CAPITAL COSTS��BEFORE alternative �AFTER alternative��Not applicable.�CC   =	CC(E)

CC   =	$200��

ANNUAL OPERATING COSTS��Supply Costs��BEFORE alternative�AFTER alternative��CS(tot) =	(CS(Sltn))(VS(Sltn))

CS(tot) =	($10/gal)(15 gal)

CS(tot) =	$150�CS(tot) =	CS(Glov)  + (CS(Alk))(VS(Alk))

CS(tot) =	$60 + ($5/gal)(5 gal)

CS(tot) =	$85��Waste Disposal Costs��BEFORE alternative�AFTER alternative��CW(tot) =	(CW(Sltn))(VW(Sltn))

CW(tot) =	($5/gal)(15 gal)

CW(tot) =	$75�CW(tot) =	(CW(Alk))(VW(Alk))

CW(tot) =	($5/gal)(5 gal)

CW(tot) =	$25��Total Operating Costs��BEFORE alternative�AFTER alternative��COB(tot)  = CS(tot) + CW(tot)

COB(tot)  = $150 + $75

COB(tot)  = $225 �COA(tot) = CS(tot) + CW(tot)

COA(tot) = $85 + $25

COA(tot) = $110��

INCREASE OR DECREASE IN ANNUAL OPERATING COSTS��CTOTAL = COB(tot) - COA(tot)

CTOTAL = $225 - $110

CTOTAL = $115 Decrease��

PAYBACK PERIOD ��TPAY = [(CC)]/[(CTOTAL)]  (in years)

TPAY = [($200)]/[($115)]

TPAY = 1.7 years��

� 
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