Stanford Linear Accelerator Center (SLAC), located at 2575 Sand Hill Road in Menlo Park, is a national basic research laboratory, probing the structure of matter at the atomic scale with x rays and at much smaller scales with electron and positron beams.  The laboratory is operated by Stanford University under contract from the United States Department of Energy.

To support its research mission, SLAC has developed a wide variety of highly advanced manufacturing capabilities.  In SLAC’s onsite plating shop, manufactured metal parts are cleaned and otherwise processed before being placed into ultra high vacuum environments in our accelerator structures.  Exacting levels of cleanliness are required to meet these research needs; one of the favorite sayings of Plating Shop personnel is that “our dirtiest part is cleaner than anyone else’s cleanest part!”

Historically, the largest piece of cleaning equipment at the Plating Shop used a chlorinated solvent called 1,1,1-trichloroethane.  This piece of equipment, while operated at all times within the emissions limits specified by both local (Bay Area Air Quality Management District) and federal regulations, nevertheless emitted several thousand pounds of chlorinated solvent per year to the atmosphere.

The Montreal Protocol, negotiated by the United Nations in 1987, and the subsequent 1990 Clean Air Act Amendments in the United States, called for the phaseout of this particular solvent from commerce during the 1990s due to its ozone-depleting potential (much like the freons used in older cars’ air conditioning systems).  Therefore, beginning in February 1993, SLAC initiated a study that lasted almost three years and involved more than 20 stakeholders at the laboratory to develop an alternative approach to solvent cleaning in the Plating Shop.  Ultimately, a decision was made to procure a new, extremely sophisticated piece of cleaning equipment called a “near zero emissions” (NZE for short) degreaser that could use an alternative chlorinated solvent.  This decision was in some ways very risky as at the time not a single such piece of equipment had been successfully installed in the State of California.

Following the expenditure of approximately $250,000 for the capital equipment, and at least an equivalent sum for installation, testing, modification, and prove-out, SLAC was finally able to place its new NZE degreaser into regular operating service in the Plating Shop during 1999.  The resulting dramatic decrease in air emissions can be seen from the graph below.  It should be noted that the solvent cleaning operations in the Plating Shop were formerly SLAC’s single largest emissions source of hazardous air pollutants.  
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In summary, SLAC’s total expenditure of approximately $500,000 promises to decrease emissions of hazardous pollutants to the atmosphere by up to 8,000 pounds per year.
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