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This resource is an informational supplement to the Self-Assessment Checklist. For each category or item in the checklist, you will find information to help you increase your sustainable practices in that focus area. If you answered “No” for any questions in the checklist, this guide provides information and links to help you answer “Yes” on a future evaluation. This reference also contains additional information on best practices beyond specific questions in the self-assessment checklist. The overall goal is continuous environmental improvement of your laboratory operations, and this resource will give you a window into the wide array of resources available. 

This guide is best viewed electronically because it references numerous links on lab environmental best practices. Content in this reference has been pulled from resources available via the internet. 
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I. High Priority Equipment

Energy Equipment Laboratory Equipment Wiki
Labs for the 21st Century
http://labs21.lbl.gov/wiki/equipment/index.php/Energy_Efficient_Laboratory_Equipment_Wiki

Best Practices (autoclaves, centrifuges, heat blocks, refrigerators, freezers)
Labs for the 21st Century
http://labs21.lbl.gov/wiki/equipment/index.php/Best_Practices

II. Energy Conservation

Equipment and Operations

Green Laboratory Certification Resources – Energy Use
University of Washington
https://f2.washington.edu/ess/green-laboratory/resources#Water

Fume Hoods Provide Key to Laboratory Energy Savings
Pacific Gas & Electric Company
http://www.pge.com/includes/docs/pdfs/mybusiness/energysavingsrebates/incentivesbyindustry/biotech/fs_FumeHood.pdf

Shut the Sash Program
Harvard University
http://green.harvard.edu/shut-sash-program

Fume Hood Sash Stickers Increases Laboratory Safety and Efficiency at Minimum Cost
United States Department of Energy
http://www1.eere.energy.gov/femp/pdfs/sash_stickers_cs.pdf

Behavioral Changes in Laboratory Energy Consumption – Fume Hoods
University of California – Los Angeles
http://ehs.ucla.edu/Pub/Fall08_FumeHoodResults.pdf

Working with Water-Cooled Equipment - 7.B
National Center for Biotechnology Information
http://www.ncbi.nlm.nih.gov/books/n/nap12654/ch7/#ch7.s2

Working with Electronically Powered Laboratory Equipment - 7.C
National Center for Biotechnology Information
http://www.ncbi.nlm.nih.gov/books/n/nap12654/ch7/#ch7.s3

Refrigeration

Working with High or Low Pressures and Temperatures - 7.E
National Center for Biotechnology Information
http://www.ncbi.nlm.nih.gov/books/n/nap12654/ch7/#ch7.s57

Freezer Management Program
Harvard University
http://green.harvard.edu/freezer-management-program

Utility Use

Minimizing Reheat Energy Use in Laboratories
International Institute for Sustainable Laboratories
http://www.i2sl.org/documents/toolkit/bp_reheat_508.pdf

Optimizing Laboratory Ventilation Rates
International Institute for Sustainable Laboratories
http://www.i2sl.org/documents/toolkit/bp_opt_vent_508.pdf

General Resources

Energy Recovery in Laboratory Facilities
International Institute for Sustainable Laboratories
http://www.i2sl.org/documents/toolkit/bp_recovery_508.pdf

Laboratory Modeling Guideline using ASHRAE 90.1-2007 Appendix G
International Institute for Sustainable Laboratories
http://www.i2sl.org/documents/toolkit/ashrae_appg_2007_508.pdf

Metrics and Benchmarks for Energy Efficiency in Laboratories
International Institute for Sustainable Laboratories
http://www.i2sl.org/documents/toolkit/bp_metrics_508.pdf

Efficient Electrical Lighting in Laboratories
International Institute for Sustainable Laboratories
http://www.i2sl.org/documents/toolkit/bp_lighting_508.pdf

Right-Sizing Laboratory Equipment Loads
International Institute for Sustainable Laboratories
http://www.i2sl.org/documents/toolkit/bp_rightsizing_508.pdf

Resource Conservation – Electricity (Page 9)
Alfred University
http://people.alfred.edu/~envhealthsafety/education/Lab%20Pollution%20Prevention_1999.pdf

P2 for Analytical and Medical & Biological Labs (Page 10)
Alfred University
http://people.alfred.edu/~envhealthsafety/education/Lab%20Pollution%20Prevention_1999.pdf

Working with Laboratory Equipment - 7
National Center for Biotechnology Information
http://www.ncbi.nlm.nih.gov/books/n/nap12654/ch7/

III. Water Conservation

Water Conservation

Green Laboratory Certification Resources – Water Conservation (Page 9)
University of Washington
https://f2.washington.edu/ess/green-laboratory/resources#Water

Resource Conservation - Water
Alfred University
http://people.alfred.edu/~envhealthsafety/education/Lab%20Pollution%20Prevention_1999.pdf

Water Efficiency Guide for Laboratories
International Institute for Sustainable Laboratories
http://www.i2sl.org/documents/toolkit/bp_water_508.pdf

Switch to Pipette Wash Racks
University of California – San Francisco
http://campuslifeservices.ucsf.edu/upload/sustainability/files/Pipette_Washing_Racks_flyerFINALv2.pdf


IV. Pollution Prevention and Waste Reduction

Recycling

Green Laboratory Certification Resources – Recycling, Compost, and Waste Reduction
University of Washington
https://f2.washington.edu/ess/green-laboratory/resources#Recycling

Waste and Source Reduction

P2 in Waste Management (Page 7)
Alfred University
http://people.alfred.edu/~envhealthsafety/education/Lab%20Pollution%20Prevention_1999.pdf

Microscale Chemistry Analytics
National Microscale Chemistry Center
http://www.microscale.org/about.asp

Waste Disposal and Treatment

Hazardous Waste Minimization
Environmental Health and Safety – University of Washington
http://www.ehs.washington.edu/epohazreduce/index.shtm

Bench Scale Waste Treatment (Page 8)
The Arizona Department of Environmental Quality - Pollution Prevention Unit, 1999
http://people.alfred.edu/~envhealthsafety/education/Lab%20Pollution%20Prevention_1999.pdf

V. Green Purchasing and Green Chemistry

Green chemistry consists of chemicals and chemical processes designed to reduce or eliminate negative environmental impacts. The use and production of these chemicals may involve reduced waste products, non-toxic components, and improved efficiency. Green chemistry is a highly effective approach to pollution prevention because it applies innovative scientific solutions to real-world environmental situations. http://www.epa.gov/greenchemistry/pubs/about_gc.html

Environmentally Preferred Products and Methods

Green Product Purchasing
University of Washington
https://docs.google.com/spreadsheet/pub?key=0AkGOiuV06vtWdGxxaElZdEpSX2FIeGM0Y1lWX0Y1VHc&gid=0

Purchasing and Inventory (Page 3 & 5)
Alfred University
http://people.alfred.edu/~envhealthsafety/education/Lab%20Pollution%20Prevention_1999.pdf

Green Chemistry for Every Laboratory - 5.B
International Institute for Sustainable Laboratories
http://www.ncbi.nlm.nih.gov/books/NBK55868/#ch5.s2

Acquisition of Chemicals - 5.C
International Institute for Sustainable Laboratories
http://www.ncbi.nlm.nih.gov/books/NBK55868/#ch5.s15

Inventory and Tracking of Chemicals - 5.D
International Institute for Sustainable Laboratories
http://www.ncbi.nlm.nih.gov/books/NBK55868/#ch5.s18

Storage of Chemicals in Stockrooms and Laboratories - 5.E
International Institute for Sustainable Laboratories
http://www.ncbi.nlm.nih.gov/books/NBK55868/#ch5.s29

Transfer, Transport, and Shipment of Chemicals - 5.F
International Institute for Sustainable Laboratories
http://www.ncbi.nlm.nih.gov/books/NBK55868/#ch5.s38

Greener Chemicals and Alternatives

Common Chemical Substitutions (Page 4)
The Arizona Department of Environmental Quality - Pollution Prevention Unit, 1999
http://people.alfred.edu/~envhealthsafety/education/Lab%20Pollution%20Prevention_1999.pdf

Substitution of a More Hazardous Chemical by a Less Hazardous Chemical
Alfred University
http://contribute.alfred.edu/portals/ehs/docs/ChemicalSubstitutions.pdf

Green Alternative Wizard
Massachusetts Institute of Technology
http://ehs.mit.edu/greenchem/

Green Alternative Wizard Help Guide
Massachusetts Institute of Technology
https://ehs.mit.edu/site/sites/default/files/files/chem_alt_wiz_faq.pdf

Green Chemistry Assistant
St. Olaf College
http://fusion.stolaf.edu/gca/

Laboratory Resources
Michigan Green Chemistry Clearinghouse
http://migreenchemistry.org/education/laboratory-resources/ 

General Resources

Management of Chemicals - 5
National Center for Biotechnology Information
http://www.ncbi.nlm.nih.gov/books/NBK55868/


Green Chemistry Research and Engineering
United States Environmental Protection Agency
http://www.epa.gov/research/priorities/docs/GCFactSheet.pdf

University of California – Berkeley
http://bcgc.berkeley.edu/sites/default/files/InterdisciplinaryGreenChemistryCourseSyllabusFinal%20(4).pdf

VI. Education and Communication

Classroom Resources
Michigan Green Chemistry Clearinghouse
http://migreenchemistry.org/education/classroom-resources/ 

Greener Education Materials for Chemists
University of Oregon
http://greenchem.uoregon.edu/gems.html

Monograph on Green Chemistry Laboratory Experiments
Green Chemistry Task Force Committee, DST
http://www.dst.gov.in/green-chem.pdf

Green Laboratory Certification Resources – Communication and Education
University of Washington
https://f2.washington.edu/ess/green-laboratory/resources#Communication

Using Personal Protective, Safety, and Emergency Equipment - 7.F
National Center for Biotechnology Information
http://www.ncbi.nlm.nih.gov/books/n/nap12654/ch7/#ch7.s71

Emergency Procedures - 7.G
National Center for Biotechnology Information
http://www.ncbi.nlm.nih.gov/books/n/nap12654/ch7/#ch7.s94

VII. Green Labs Programs

Arizona State University
http://sustainability.asu.edu/about/resources/green-labs/index.php

Duke University
http://sites.duke.edu/greenlabs/
http://sustainability.duke.edu/action/certifications/labs/index.php

Emory University
(Additional Resource)
http://www.aashe.org/resources/student-research/green-labs-emory-university

Harvard University
http://green.harvard.edu/labs
http://green.harvard.edu/sites/default/files/harvard_university_lab_sustainability_guide_april_2013.pdf

Massachusetts Institute of Technology
http://ehs.mit.edu/site/content/laboratory-safety
http://web.mit.edu/workinggreen/buy/lab.html

Michigan State University
http://www.bespartangreen.msu.edu/greencert/

University of California – Berkeley
(Additional Resource)
http://bcgc.berkeley.edu/sites/default/files/InterdisciplinaryGreenChemistryCourseSyllabusFinal%20(4).pdf

University of California – Davis
http://sustainability.ucdavis.edu/action/green_workplace/green_labs.html

University of California - San Francisco
http://sustainability.ucsf.edu/get_involved/become_a_living_green_lab

University of California - Santa Barbara
http://www.sustainability.ucsb.edu/labrats/labrats-links/

University of California – Los Angeles
http://ehs.ucla.edu/Pub/Fall08_FumeHoodResults.pdf

University of Colorado – Boulder
http://www.colorado.edu/ecenter/greening-cu/cu-green-labs-program

University of Illinois – Chicago
http://www.uic.edu/depts/envh/

University of Maryland
(Additional Resource)
http://www.sustainability.umd.edu/documents/SSCC/Presentations/Laboratory%20Sustainability%20Developing%20a%20Green%20Labs%20Program.pdf

University of Michigan - Ann Arbor
http://www.ocs.umich.edu/labs.html

University of Nebraska
http://digitalcommons.unl.edu/cgi/viewcontent.cgi?article=1100&context=envstudtheses

University of New South Wales
http://sustainability.unsw.edu.au/our-commitment/risk-and-compliance/green-lab-program
http://sustainability.unsw.edu.au/resources/green-lab-program
http://sustainability.unsw.edu.au/sites/all/files/resource_file/Adiministrator_Guide_BB_27-06-2011.pdf

University of Oregon
http://greenchem.uoregon.edu/



University of Pennsylvania
http://www.upenn.edu/sustainability/programs/green-labs
http://www.upenn.edu/sustainability/sites/default/files/Green%20Labs%20@%20Penn_0.pdf

University of Queensland
http://www.uq.edu.au/sustainability/green-labs-program

University of Texas
http://soa.utexas.edu/csd/symposia/campus_sustainability/PDFs/20_Nolan_LeBansky_Peterson.pdf

University of Vermont
http://www.uvm.edu/sustain/tags/green-labs
http://www.uvm.edu/safety/lab/green-laboratories-energy-savings-and-sustainability

University of Washington
http://f2.washington.edu/ess/green-laboratory
https://f2.washington.edu/ess/sites/default/files/green_lab/FINAL%20DRAFT%20NEWSLETTER%20REDUCED%20SIZE%20(2).pdf

Yale University
http://sustainability.yale.edu/tools-resources/certifications-we-offer/green-labs

VIII. Additional Resources

Green Chemistry Networks and Programs
Chemistry Resources Worldwide
http://www.chemistryguide.org/environmental-chemistry.html

Prudent Practices in the Laboratory
National Center for Biotechnology Information
http://www.ncbi.nlm.nih.gov/books/NBK55878/

Hazardous Laboratory Chemicals Disposal Guide
https://famnen.arcada.fi/lab/info/safety/waste%20management/Hazardous%20Laboratory%20Chemicals%20Disposal%20Guide%20-%20Armour%202003.pdf

NIH Labs Go Greener
National Institute of Health
http://www.nems.nih.gov/greening/Documents/factsheet_labs.pdf

1

2
