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PROCESS AND BY-PRODUCT STREAM ANALYSIS

Standard Metal Products Company is a small metal parts fabricating facility, producing a
variety of electrical switch box housings. Due to concerns about the costs of waste
disposal and out of interest in improving process efficiency, the company president, Jody
Wilson, conducted a materials balance for the facility. Company records indicate that
during the last 12 months the company produced 400,000 lbs. of product, operating 5 days
per week, 50 weeks per year. An insignificant fraction of this product weight is paint, the
rest is sheet metal. Purchasing records indicate that 500 rolls of sheet metal, each
weighing 1,000 lbs., were used. Each roll cost $1,000.

The process has four basic processes. First, sheet metal is cut an drilled into appropriate
shapes. The sheet metal contains a thin film of oil to protect the metal from corrosion and
to add lubrication during machining. However, a cutting fluid is also used to minimize
machine wear and heat build-up. Second, the metal is folded into a box of proper
dimensions. Then the machining oil is removed in the degreasing operation. Finally, the
bare metal is then spray painted and is ready for shipment as final product.

Scrap metal from cutting and drilling is picked-up by a local scrap dealer at no charge. In
the last 12 months, records indicate that 100,000 lbs. of scrap metal was collected.
Records also indicate that 10,000 gallons of cutting fluid were used in the cutting and
drilling operations, at $8/gallon. Nine-thousand five-hundred gallons of waste cutting
fluid was chemically treated and released into the municipal sewage system at a cost of
$l/gallon. Forty-thousand gallons of cleaning solvent were used in degreasing prior to
painting, at $10/gallon. Thirty-thousand gallons of waste cleaning solvent were shipped to
a solvent reclaimer at a cost of $2/gallon The remainder was unaccounted for and was
probably emitted into the air. Five-thousand lbs. of paint were used, at $l/lb. Of this,
approximately 1,500 lbs. remains on the product. Of the remaining 3,500 lbs. of
overspray, approximately 1,750 lbs. is collected on fabric filters and disposed of by a
hazardous waste hauling company at $2/lb., and 1,750 lbs is released from the plant as an
air pollutant. (The fabric filters are both low weight and low cost and can be ignored in
this analysis.)

POLLUTION PREVENTION OPTION SELECTION

Wilson asked the operations manager and the line workers to examine means of reducing
or eliminating TCA waste, and possibly TCA itself, from the cleaning operation.

Following a brainstorming session, the team identified the following short-list of options.



1. Enclose cleaning operation to minimize evaporative emissions of TCA.
2. Purchase a still to reclaim some of waste solvent in- house.
3. Find an alternative cleaning solvent.
4. Find an alternative cleaning process.

Option 1 was not considered a priority since it would address only evaporative losses,
which were a minor component of total solvent waste. Based upon materials supplied by
still manufacturers, Option 2 offered the possibility of reclaiming as much as 80% of the
solvent in-house, though capital and operating costs were substantial. The team was
uncomfortable about still operation. The firm did not have experience in chemical
processing, and even though the still was automated it would require regular monitoring,
adjustment, and maintenance.

The team contacted the TCA supplier for advice. The supplier indicated that TCA was an
"ozone depleting chemical" and was being phased out. This, and the toxicity of TCA,
further reduced the attractiveness of Options 1 and 2 since these options relied upon the
continued use of TCA or a similar solvent. The supplier was already carrying a substitute,
Aquaclean - a water-based solvent - and was helping customers make the transition. The
team contacted other suppliers and found another promising substitute, Enviroclean. Both
products required the purchase of new cleaning equipment for the production line.

Through a contact with the state pollution prevention assistance office a company was
identified which was using a pressurized air cleaning process prior to painting metal parts.
The operations manager visited the plant and brought several of the switch boxes produced
at Standard Metal. He found that the pressurized air was not sufficient to clean the oily
residual on the metal. The residue was machine oil present on the supplied metal. As a
very small customer, Standard Metal did not feel it had the market power to demand
elimination of the oil from its supplier.

The search was focused on the two water-based degreasing options. Standard Metal's parts
were tested in both systems and were cleaned as well or better than with the current TCA
system. The local sewage district found that both solvents were very biodegradable and,
given the limited volume to be used, could be discharged into the sewage system without
additional charge. The difference between the systems was in equipment.

Aquaclean used a recirculation system but eventually the spent solvent must be flushed
and new solvent added. The team estimated that this would require about 5 gallons per
1000 lbs of product. The cost for the system was $50,000 and had a life expectancy of 15
years. The team estimated that it would consume about $5 in electricity per 1000 lbs of
product. The solvent costs $18/gallon.

Enviroclean used a recirculation and separation system that removes most contaminants
from the solvent. The sludge (removed contamination) can be discharged to the sewer.
The system would use only about 0.5 gallons per 1000 lbs of product, but would consume
$15 in electricity per 1000 lbs of product. The cost of the system is $100,000. The
solvent costs $20/gallon.


