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[bookmark: _GoBack]According to U.S. EPA estimates, laboratories consume 4 to 10 times the amount of energy per square foot as compared to an office environment or classroom.  At U of M our labs consume 5 to 8 times more energy compared to a classroom environment.  It is due to conditioning of lab air, presence of chemical fume hoods, equipment, and other operations in these laboratories, providing rich opportunities to save on both energy and resources.
The Office of Campus Sustainability (OCS) spearheaded a unique program, the Sustainable Laboratory Certification Program, to promote and practice sustainable operations in a more standardized manner in teaching and research laboratories across the campus.
Program:
The program is administered in a phased manner with participation from lab personnel.  To start, the participating lab would complete a questionnaire giving detail on the nature of the work they do, as well as chemicals and equipment used in their operations.  After reviewing the questionnaire, the evaluating team will visit the participating laboratory and evaluate in the following areas of operation:
	· Green Chemistry & Engineering 
	· Pollution Prevention

	· Green Purchasing
· Micro Scale Operations
· Reuse and Recycle
	· Energy and Utilities
· Treatment
· Disposal



Following the evaluations, recommendations are provided to a laboratory.  Laboratory personnel work with the OCS staff on achieving the recommendations.  Each participating lab is rated, based on their commitment and level of achievement in fulfilling the recommendations. Once the recommendations have been implemented, the lab will be formally recognized as a U of M Sustainable Laboratory, and will be presented with a certificate, a decal, and other recognition items.  Laboratories recognized through this program are featured on our website.
To date, we have successfully evaluated and certified more than 50 labs through this program.  The participating labs are encouraged to express their opinion about the program, and they are captured on the U of M OCS web page.  For details visit:  http://www.ocs.umich.edu/labs.html
Achievements/Metrics:
Green Chemistry & Engineering:  
· Look for opportunities to introduce Green Chemistry and Engineering principles into operations:
The OCS has been successful in substituting toxic chemicals and solvents with safer alternatives.  For example, the OCS has introduced non-toxic DNA gel staining agent Gel-Red in place of toxic ethidium bromide in our Life Sciences and Biochemistry labs.  A few Chemistry and Engineering labs have considered methyl tetrohydrofuran and cyclopentyl methyl ether as safer solvents to replace toxic solvents like ether, chloroform, and dichloromethane in extractions and other applications.  


Green Purchasing:  
· Educate lab users about the program and encourage them to participate in procuring green products for their use.
· Promote micro-scale operations in teaching labs to reduce waste and save on budget.
Working with our Procurement department we have identified vendors who supply ‘Green’ products or products manufactured from post-consumer materials.  
Energy and Utilities:  We have designed a ‘Shut the Sash’ magnetic sticker and placed one on every chemical fume hood that we have on our campus.  We have nearly 2500 fume hoods on our campus and through this campaign we expect to save a significant amount of money while reducing carbon foot print.  We have also designed and produced ‘Turn off lights’ stickers and placed them on light switches to remind lab users to turn off lights before leaving their labs.  Through this program we identified equipment such as ovens, hot plates, and water baths that consume vampire power when not in use. ‘Timers’ were installed to save on energy.  We also campaign to raise the ultralow (ULT) freezer temperature from -80o to -70o F to save 15 percent on energy.  Use of recirculating chillers for rotavapors and reflux condensers save on water consumption, and payback period has been calculated at 2.2 years.  Local PIAB systems have been installed in place of aspirators to generate lab vacuum for filtration purposes to significantly reduce water usage.
Recycle and Reuse: Every opportunity to recycle and reuse material is being implemented in our labs.  Through a Chemical Reuse Program we are redistributing nearly 400 lbs. of surplus chemicals a year to those in need free of cost.  Also, we encourage our lab users to install recycling units to recycle solvents such as acetone, xylene, formalin, and alcohol, to save on purchasing costs for new solvent and to reduce disposal costs.  The metrics from this activity are tracked to include in the U of M Annual Environmental Report.
Waste Reduction thorough Treatment and Disposal:  While generation of hazardous waste in the labs is unavoidable, some sustainable measures can be implemented to address waste reduction.  Some specific waste streams generated from instruments like HPLC (high pressure liquid chromatograph) and IC (ion chromatograph) can be treated with a mild acid or base to create a neutral pH which can be discarded down the drain.  Several hundreds of gallons of waste can be reduced this way.  Halogenated waste can be segregated from non-halogenated waste to reduce costs on disposal.
Benefits:
Benefits that can be achieved through this program include:
· Reduced consumption of energy and utilities.
· Reduction in use and generation of hazardous materials.
· Increase in reuse and recycling.
· Green chemistry and engineering practices.
· Improved safety for lab faculty, staff and students.
The Sustainable Lab Certification Program not only received great attention among our U of M community, but also raised a level of awareness on lab operations through sustainability leading to safety and reduced impact on the environment.
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