CATEGORY:  COMPLIANCE THROUGH POLLUTION PREVENTION





FACILITY:  KELLY AIR FORCE BASE, TEXAS





PROJECT NAME: POWDER PAINT COATING FACILITY





FOCUS OF SUCCESS STORY:�
Elimination of volatile organic compound (VOC) emissions, hazardous air pollutants (HAPs) and reduction in hazardous waste generation. This project involved installing an automated batch powder coating line at Kelly AFB to replace the solvent-borne primer and paint system used on jet engine components.�
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ORIGINAL PROCESS:�
Solvent clean with methyl ethyl ketone or aqueous wash, wipe, allow to air dry, mask, apply chromated primer (1-2) coats and high-solids polyurethane topcoat (2+ coats).  Final drying time 12-14 hours.  Cleanup paint guns, waste disposal of unused paint and primer.  Total process time: 2-4 days for 40 parts.�
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NEW PROCESS:�
Aqueous wash with mild soap spray, force-air dry, mask, ground part to be coated (positively charges the powder as it’s applied), bake in 250(F oven for 20 minutes.  Used on any non-structural components from secondary power systems, fuel systems and small gas turbines.  Use will be expanded to include other components.  Total process time: 1 hour for 8 parts.�
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COST:�
�
�
START UP COSTS�
Approximately $1M for a facility with 5-stage aqueous wash, a zinc phosphate surface treatment capability (installed as an option), two powder coating stations (currently used for 2 different colors so that cleaning out the lines and electrostatic guns is not necessary), and an oven which can hold 8 parts (2’X2”X2”) at a time.  (Note: the $1M also included test and evaluation of alternative coatings, installation of the line, operator training, and initial purchase of consumable materials.  Current estimates for a similar coating line are $450K for equipment plus installation costs.)�
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RECURRING (ANNUAL) COST:�
Minimal equipment maintenance.  Since the Kelly facility has been operational (Sep 97), no maintenance has been required.  Anticipated filter changes at $200/year (based on liquid paint filter replacement costs.)�
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COST SAVINGS OR AVOIDANCE:�
�
�
MONETARY SAVINGS�
Labor:  The new system uses 1/6 the labor for the same amount of production.  Labor rate is $62/hour.  The new system can process 8 parts/hour, so the price per part is $7.75.  The old system could produce 8 parts in 6 hours, or 1.33 parts/hour, so the price per part is $47.69.  The old rate of production was 80 parts in 4 days (round up to 1 week) so if the paint shop was operated for 48 weeks:  80 parts/week X 48 weeks/yr = 3840 parts/yr.  At $47.69/part, total labor for the old method was $183,129.60/yr.  Production throughput was increased by 50 - 92 % by installing the new system.  At the conservative side, 3840 parts/yr X %50 increase = 7680 parts/yr for the new method.  At %7.75/part, total labor for the new method is $59, 520/yr. $183,129.60 - $59, 520 = 123,609.60 labor savings





Materials:  For 1997, the total paint usage was 940 gal (approximately 640 gal polyurethane topcoat and 300 gal epoxy primer).  640 gal poly X $60/gal = $38,400/yr.  300 gal primer X $45/gal = $13,500.  For 1997, paint thinner usage was 233 gal thinner at $7/gal = $1633 plus 117 gal at $23/gal = 2691.  Total thinner, primer and topcoat materials cost: $38,400 + $13,500 + $1,633 + $2,691 = $56,224/year.  The new system has used 2.5 boxes over the last 9 months.  However, full production did not start until Jan 98, so approximately 2 boxes has been used in the last 5 months.  Cost is $250/box.  2 boxes/5 months X 12 months X $250/box = $1200/year.  $56,224-$1,200 = $55,024 material savings.�
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AVOIDANCE�
Environmental Costs:  The new system has eliminated 9000 lbs VOC emissions per year.  So no air permit is required.  Annual single source permit = $750 savings.  The new system has eliminated 4500 lbs solid hazardous wastes per year.  At $0.50/lb disposal costs, $2250 savings.�
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TOTAL SAVINGS PER YEAR�
$123,609.60 labor savings + $55,024 material savings + $750 permit savings + $2250 disposal savings = $181,633.60 (estimated).�
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PAYBACK PERIOD�
Startup Costs/(Benefits - Annual Cost = Payback


$1M/($181,633 - $200) = 5.5 years�
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OTHER BENEFITS 


(NON-MONETARY):�
Workers are extremely pleased with the process and are actively engaged in looking for other P2 opportunities: no solvents required for cleaning or painting; less down time for corrosion repairs; powder coat doesn’t sag, drip or run so little or no rejects (none so far); elimination of chromated primer so eliminated hazardous waste costs and health and safety issues; no personal protective equipment required; better corrosion protection due to increased durability; easier maintainability; cleanup after operations is incredibly easier - just vacuum powder from booth floor at end of day (took 8 months to accumulate 1 cubic foot of non-hazardous waste); increased efficiency of production process - throughput rate increased by 50 - 92%; minimal training required versus recurring liquid paint training.�
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SOURCE/SUPPLIER:�
Technical Data Package available from SA-ALC/TIEM.  TDP contains engineering documentation, drawings and additional data necessary for other AF installations to procure a system having the same characteristics as the SA-ALC facility�
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ENVIRONMENTAL CONTACT:�
Michelle Pok, SM-ALC/TIEM, 506 Shop Lane, Kelly AFB TX 78241-6407, DSN 945-7391, (210) 925-7391 or Duane Howard, SA-ALC/LDEE, Kelly AFB TX 78241-5000, DSN 945-9153, (210) 925-9153.�
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