
PILOTING SUSTAINABILITY
IN UVA RESEARCH LABS

S U S T A I N A B I L I T Y . V I R G I N I A . E D U

CHRISTINE ALENCAR, MS, LEED GREEN ASSOCIATE
DOUGLAS LIVINGSTON, PE, C.E.M., LEED AP BD+C

MARCH 7, 2019



PILOTING SUSTAINABILITY IN UVA RESEARCH LABS | 2SUSTAINABILITY.VIRGINIA.EDU

TABLE OF CONTENTS

SUSTAINABILITY AND GREEN LABS AT THE UNIVERSITY OF VIRGINIA   .  .  .  .  .  .  .  .  . 3

CAMPUS AS A LIVING LAB FOR BUILDING RELATIONSHIPS WITH THE LOCAL  
RESEARCH COMMUNITY   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 3

PROGRAM IMPLEMENTATION  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 6

RESULTS  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 7

CONCLUSIONS AND FUTURE DIRECTIONS  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 10

ACKNOWLEDGEMENTS  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 11

REFERENCES  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 11



PILOTING SUSTAINABILITY IN UVA RESEARCH LABS | 3SUSTAINABILITY.VIRGINIA.EDU

SUSTAINABILITY AND GREEN LABS  
AT THE UNIVERSITY OF VIRGINIA
Founded in 1819 by Declaration of Independence 
author Thomas Jefferson, the University of Virginia is 
known for its rich history, but also for its high impact 
research. Considered an R1 Doctoral University, UVA 
has the highest possible research activity rating with 
a Principal Investigator population of approximately 
520 scientists. 

In 2013, UVA founded its Office for 
Sustainability (OFS), and later in 2016, 
the Green Labs Program, illustrating a 
commitment to lowering greenhouse gas 
emissions and the environmental impact 
of research performed on our campus.
 
Now, in 2018, the University is home to 52 
Leadership in Energy and Environmental Design 
(LEED) Certified campus buildings and has a STARS 
Gold rating from the Association for Advancement 
of Sustainability in Higher Education (AASHE). 
Despite continued growth in both square footage 
and personnel, UVA’s sustainability programing 
has realized a 19% reduction in greenhouse gas 
(GHG) emissions since 2009. Still, the University 
faces a unique set of challenges moving forward, 
especially in the improvement of lab buildings and 
lab operations. UVA research labs take up only 9% of 
the University’s physical footprint but are responsible 
for a quarter of its energy consumption. Some of 
UVA’s 34 research departments are making ground-
breaking discoveries in century-old buildings while 
others work in technologically advanced spaces 
constructed as recently as 2011. Furthermore, the 
quantity and diversity of departments and scientific 
fields of study on our campus introduces numerous 
variables to our campus system, making streamlined 
safety and sustainability initiatives a challenge. 
Despite these challenges, continued advancement in 
the sustainable research sector will be of the utmost 
importance as UVA reaches for a 25% GHG reduction 
by 2025 (UVA Sustainability Plan, 2016). 

CAMPUS AS A LIVING LAB FOR 
BUILDING RELATIONSHIPS WITH THE 
LOCAL RESEARCH COMMUNITY
Approaches to lab sustainability in higher education 
tend to address either wasteful buildings (via 
upgrades in lighting, temperature setbacks, 
occupancy sensors, improved mechanical systems 
etc.) (Bell et al., 2003; Labs21, 2001; Lawhon, 
2012) or inefficient occupant behaviors (via freezer 
set-points, benchtop equipment settings, posted 
reminders for best practices etc.) (Bell, 2012; 
Michetti, 2016; My Green Lab, 2017). While building-
level changes offer quick and reliable paybacks, they 
are often expensive and neglect opportunities to 
educate occupants on safety standards, work-flow 
efficiency, and other beneficial practices. Similarly, 
only focusing on occupant-based programs would 
exclude necessary renovations for maximizing 
efficiency and building longevity while simultaneously 
connecting researchers to the built environments in 
which they work. 

Our “Pilot Lab Program” sought to 
combine both approaches and study 
the true potential of holistic Green Labs 
programing that addresses both building 
and user aspects of research efficiency. 

A Pilot Program Team, comprised of an Energy 
Engineer to address building changes and a Green 
Labs Specialist to lead occupant changes, identified 
three Program Partners: the Hammarskjöld – Rekosh 
Lab (Microbiology and Immunology), the Civelek Lab 
(Systems Genetics), and the Harman Lab (Synthetic 
Chemistry). These three groups came from diverse 
scientific fields and varied arrangements of personnel 
density, physical space, equipment types, and 
therefore baseline energy intensities, detailed in  
Table 1.

https://sustainability.virginia.edu/index.html
https://sustainability.virginia.edu/index.html
https://sustainability.virginia.edu/programs/greenlabs.html
https://new.usgbc.org/leed
https://stars.aashe.org/
https://stars.aashe.org/
https://www.aashe.org/
https://www.aashe.org/
https://sustainability.virginia.edu/docs/UVA Sustainability Plan.pdf
http://ateam.lbl.gov/Design-Guide/index.htm
http://www.i2sl.org/documents/toolkit/cs_nih_508.pdf
https://news.uci.edu/2012/02/13/intelligent-design/
https://news.uci.edu/2012/02/13/intelligent-design/
https://betterbuildingsinitiative.energy.gov/sites/default/files/attachments/sash_stickers_cs_0.pdf
https://green.harvard.edu/sites/green.harvard.edu/files/ReducingLaboratoryEnergyUseThroughDataDrivenBehaviorChangeCampaigns_Harvard.pdf
https://www.mygreenlab.org/programs.html
https://med.virginia.edu/thaler-center/people/
https://med.virginia.edu/thaler-center/people/
http://civeleklab.org/
https://sites.google.com/view/the-harman-lab-uva/home
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ATTRIBUTE HAMMARSKJÖLD – REKOSH 
(HAM – REK)

CIVELEK HARMAN

LAB/RESEARCH 
CLASSIFICATION

MICROBIOLOGY/
IMMUNOLOGY LAB

SYSTEMS GENETICS LAB
(BIOLOGY-BASED)

SYNTHETIC 
CHEMISTRY LAB

TABLE 1. 
ENERGY INTENSITY 

PROFILES OF THREE PILOT 
LABS PARTICIPATING IN 

THE PILOT LAB PROGRAM

BIOSAFETY LEVEL BSL2 BSL1 BSL2

POPULATION 18 ACTIVE MEMBERS 8 ACTIVE MEMBERS 10 ACTIVE MEMBERS

FOOTPRINT 1650 SQ. FT. ACTIVE LAB SPACE, 
1075 SQ. FT. SUPPORT SPACE

700 SQ. FT. ACTIVE LAB SPACE, 
150 SQ. FT. SUPPORT SPACE 

1380 SQ. FT. ACTIVE LAB SPACE, 
645 SQ. FT. SUPPORT SPACE

OTHER NOTABLE LARGE 
PIECES OF EQUIPMENT

LARGE INCUBATOR-SHAKER, 
LARGE CENTRIFUGE FOR 1L 
BOTTLES, TWO BENCHTOP 

INCUBATOR/OVENS

GEL IMAGER AND  
LARGE CENTRIFUGE

SHIMADZU GCMS, -80°C COLD 
PROBE, ROTOVAP CONDENSERS, 

FOUR DRYING OVENS

# CHEMICAL FUME HOODS THREE CONSTANT AIR VOLUME ONE VARIABLE AIR VOLUMENINE         VARIABLE AIR VOLUME

# AIR CHANGES PER HOUR 11.2 13.2 14.7

INSTALLED VS. AVG. LIGHTING 
POWER DENSITY

1.81 WATTS / SQ. FT.  
TO 1810 WATTS

1.49 WATTS / SQ. FT.  
TO 690 WATTS

1.15 – 2.4 WATTS / SQ. FT.  
TO 1610 WATTS

COLD STORAGE CENSUS TWO ULTS AT -80°C, ONE 
UPRIGHT FREEZER AT -40°C, 
THREE UPRIGHT FREEZERS 

AT -20°C, ONE SMALL CHEST 
FREEZER AT -20°C, ONE 

FREEZER/REFRIGERATOR 
COMBO AT 4°C TO -20°C, AND 

ONE XL UPRIGHT REFRIGERATOR 

(COLD BANK) AT 4°C
TWO ULTS SET TO -80°C, ONE 

UPRIGHT FREEZER SET TO 
-20°C, AND ONE UPRIGHT 

REFRIGERATOR SET TO 4°C

TWO UPRIGHT FREEZERS SET 
TO -30°C, ONE -20°C UPRIGHT 

FREEZER, AND ONE 5°C 
REFRIGERATOR



PILOTING SUSTAINABILITY IN UVA RESEARCH LABS | 5SUSTAINABILITY.VIRGINIA.EDU

Creating a Program Framework (Figure 1) was 
essential for ensuring that all involved partners had 
a clear view of how the Pilot Program would proceed 
and what was expected of all parties. However, 
partners could adapt the Framework as needed, 
with the understanding that each group would have 
separate scheduling needs, material sensitivities, and 
maintenance crews working within different University 
zones. Two of our Pilot Labs are part of UVA’s School 
of Medicine, while the Harman Lab in the Chemistry 
Department is part of the College of Arts and 
Sciences. This seemingly minor difference introduced 
multiple campus zones, their managers, maintenance 
teams, and different renovation crews, meaning that 
the same task, such as changing faucet aerators, 
required coordination with three different groups. 
Other academic research institutions adopting a 
similar approach to data-gathering may experience 
similar circumstances. Collecting data from a diverse 

population results in diverse obstacles, successes, 
and outcomes.

Even so, staying true to UVA Sustainability Plan 
goals and utilizing our campus as a living lab was an 
essential means for building relationships with the 
local research community and gathering energy use 
data accurately reflecting our lab population (Gilly, 
2016; Greever et al., 2018; Hafer, 2015). Successful 
space optimization and implementation of best 
practices model a positive example for other campus 
research groups while providing data to OFS intended 
to inform the direction of future Green Labs initiatives. 
Furthermore, connections and relationships with the 
variety of maintenance and facilities crews developed 
through the Pilot Lab Program laid a foundation for 
initiatives that may be optimized and carried out 
across multiple zones in the future.

1.
•Program overview with candidate lab
•Program Agreement Document drafted and reviewed by Office for Sustainability (OFS) and candidate lab
•Candidate lab and OFS agree to move forward with the Pilot Lab Program

2.
•Installation of energy submeters and kilowatt meters affixed to lab equipment of interest to measure energy consumption trends
•OFS and lab track baseline energy use patterns prior to program implementation

3.
•Lab Space Optimization Phase begins
•Possible upgrades included (but were not limitied to) LED bulbs, occupancy sensors, dimmers, window tinting, low-flow aerators 

on faucets, etc.

4.
•OFS and lab track post-renovation energy use trends
•Lab personnel undergo sustainability training with Green Labs Specialist and create action plan for becoming a UVA Certified 

Green Lab

5.
•Lab implements best practices, works towards Certification goal
•OFS and lab track additional energy savings following lab cultural changes

Figure 1. Pilot Lab Program Framework, a projected timeline of events

https://sustainability.virginia.edu/docs/UVA Sustainability Plan.pdf
https://sustainability.virginia.edu/docs/UVA Sustainability Plan.pdf
https://green.harvard.edu/sites/green.harvard.edu/files/FumeHoodWhitePaper.pdf
https://green.harvard.edu/sites/green.harvard.edu/files/FumeHoodWhitePaper.pdf
https://www.colorado.edu/ecenter/sites/default/files/attached-files/bccf_case_study_cu_boulder_2018_1.pdf
http://sustainable.stanford.edu/sites/default/files/resource-attachments/Plug Load White Paper FINAL.pdf
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PROGRAM IMPLEMENTATION

In each lab, energy submeters were first installed 
to establish baseline energy intensity, after which 
built space and cultural changes commenced and 
subsequent savings were measured. Changes 
included but were not limited to: installation of energy-
efficient LED lights, window film application, occupancy 
sensor installation, Green Labs sustainability training 
for personnel, and development of a Green Labs 
Certification action plan for implementing best 
practices. Training and action plans focused on safety 

and efficiency opportunities such as shutting the 
chemical fume hood sash, warming ultra-low freezer 
setpoints from -80 to -70°C, applying timers to day-
use benchtop equipment (ex. water baths, drying 
ovens), and more. Figures 2, 3, and 4 illustrate the 
timepoint a sustainability improvement was introduced 
and the corresponding energy intensity. In some 
cases, we observed little to no change while other 
actions resulted in significant reductions. Furthermore, 
changes made across all three Pilot Labs did not yield 
the same results in every space. 

Figure 2. Weekday average electricity usage in the Hammarskjöld – Rekosh Lab in relation to sustainability actions undertaken 
as part of the Pilot Lab Program, 2018

Figure 3. Weekday average electricity usage in the Civelek Lab in relation to sustainability actions undertaken as part of the 
Pilot Lab Program, 2018
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RESULTS

BIG WINS FOR THE HAMMARSKJÖLD – REKOSH 
LAB: LED LIGHTING

The Ham – Rek lab was our largest lab 
across almost all attributes including 
square footage, lab population, and 
lighting power density. As expected, 
renovating the outdated light fixtures was 
a boon for energy savings, cutting lighting 
energy costs by more than half (56.7% 
reduction in lighting energy consumption). 
The application of timers on benchtop 
equipment contributed additional savings 
and the lab saw a 14% reduction of their 
carbon footprint overall. 

Maximizing return-on-investment from lighting 
occupancy sensors in academic research labs: 

Lighting constitutes 11% of lab building energy 
use (Labs21, 2001) and occupancy sensors have 
been shown to reduce up to 15% of lighting energy 
consumption (ASHRAE 90.1, 2010). The Program’s 
initial intent was to install occupancy sensors in all 
three Pilot Labs to take advantage of these potential 
savings. However, our first trial in the Ham- Rek lab 
revealed actual savings from this approach can be 
highly situation-specific. The team’s Energy Engineer 
suggests a thorough exploration of the following 
factors before committing to occupancy sensors as a 
means for energy savings in academic laboratories. 

The User Experience: Preliminary trend data in all 
three pilot labs showed the labs were consistently 
turning their lights off at the end of workdays and on 
weekends. We therefore hypothesized that weekday 
daytime shutoffs would yield the greatest additional 
savings, based on the assumption that workers might 
vacate spaces during their workday and forget to turn 
off the lights. However, both trend data and occupant 
interviews revealed at least one person almost always 
remained in the lab during standard work hours, 
reducing the opportunity for automatic shutoffs during 
the day. Additionally, when occupancy sensors were 
installed in the Ham-Rek lab, researchers experienced 
unexpected blackouts due to sensor sensitivity issues 
and line-of-site obstructions caused by bulky lab 
equipment. Facilities electricians continually visited 

Figure 4. Weekday average electricity usage in the Harman lab in relation to sustainability actions undertaken as part of the 
Pilot Lab Program, 2018
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the site to optimize sensitivity and struggled to work 
around line-of-site obstructions, a repeated service 
that reduced the Program’s return-on-investment.

Technological Advances: LED lighting technology is 
advancing quickly, creating an inverse relationship 
between first costs and fixture efficacy / efficiency. 
The former (cost) continues to decrease while the 
later (efficacy / efficiency) continues to increase, 
which raises the question: How much are occupancy 
sensors really going to save in the long term? The 
cost of sensor materials, labor, troubleshooting, and 
standard operations may not be worth the savings 
when the LED lights themselves are already saving a 
substantial amount of energy.

Individual Space Traits: At the end of the Program, 
the Team’s Energy Engineer strongly recommended 
a detailed investigation into any lab space with a 
proposal for occupancy sensors. In some situations, 
labs can avoid unwanted energy consumption by 
ensuring the lights turn off on nights and weekends 
when the lab population is less diligent with end-of-
day shutoffs or if a lab is frequently vacating their 
space for long periods during daytime hours. However, 
if occupants are already performing best practices, 
it may not be necessary to pay for the equipment 
and labor to realize these small savings. Additionally, 
occupancy sensors might be a better fit for communal 
lab spaces in which there is no clear space owner, or 
the space is frequently left empty by a variety of users 
coming in and out for specific or discreet processes.
  

BIG WINS FOR THE CIVELEK LAB: SWITCHING FROM 
-80 TO -70°C ON ULTRA-LOW TEMP FREEZERS

Despite occupying the oldest building out 
of all the Pilot Labs, Dr. Civelek’s team 
had the most recently renovated space, 
smallest physical footprint, and lowest lab 
population. Odds were stacked against 
them in achieving significant savings 
through this program, but their willingness 
to adopt cutting edge sustainability 
practices helped them realize an overall 
lab energy reduction of 15.6%, the largest 
reduction of all three Pilot Labs. These 
savings were achieved after switching to 
-70°C ULT freezer setpoints from -80°C.

 
Ultra-low temperature freezers and the burden of 

over-cooling: 

Although not peer-reviewed in its entirety, a growing 
body of reliable evidence supports the premise that 
default ULT setpoints should start at -70°C and only 
decrease to -80°C under special circumstances. 

Freezers are mechanical systems, and mechanical 
systems that work harder and longer (i.e., the typical 
compressor-based ULT set to -80°C) will more than 
likely fail faster and more abruptly than a ULT set to 
a more moderate setpoint (CU Boulder Green Labs 
2018; Faugeroux, 2016; My Green Lab, 2017b)

https://www.colorado.edu/ecenter/greenlabs/lab-energy-efforts/freezers/70-0c-efforts
https://www.colorado.edu/ecenter/greenlabs/lab-energy-efforts/freezers/70-0c-efforts
https://www.colorado.edu/ecenter/sites/default/files/attached-files/ucr_ult_tests_report_-_2016_final_df1.pdf
https://www.mygreenlab.org/-70-is-the-new--80.html
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Hard-working freezers set to colder temperatures, on 
average, make more noise and generate more heat than 
their warmer counterparts (CU Boulder Green Labs 2018; 
Faugeroux, 2016; University of Copenhagen, 2018), 
both aspects being energetically adverse side effects in 
confined lab spaces. 

Regardless of unit age, a ten-degree change can reduce 
energy consumption, on average, by 37% (Paradise et 
al., 2016). In the case of the Civelek lab, one unit saw a 
16% reduction and their second, a 40% reduction after 
increasing setpoints by ten degrees centigrade (Appendix A).

The Green Labs community, to date, is unaware of a 
science-based reason for the industry switch from -70 to 
-80°C which happened approximately 15 to 20 years ago. To 
our knowledge, lab freezer manufacturers were the first to 
make the change, marketing colder freezers to consumers 
(CU Boulder Green Labs 2018; My Green Lab, 2017b).

There is evidence that most samples and reagents 
do not require -80°C storage for maintaining long-
term stability and viability. The University of Colorado 
Boulder has compiled a database of labs from their 
own institution and others (including Universities of 
California Riverside, Davis, and San Diego, Harvard, the 
University of Alabama Birmingham, and Virginia Tech) in 
which the lab lists materials they are storing at -70°C. 
Common sample or reagent types include nucleic acids, 
most proteins, bacteria and viruses (i.e. glycerol stocks, 
cell supernatants), cell strains, some antibodies or 
serum, yeast strains, and more (Beekhof et al. 2012; 
Burke and Henson, 1998;  CU Boulder Green Labs, 
2015 - 2018; Espinel-Ingroff et al., 2004;  Farkas et 
al., 1996; Miller et al., 2008). Half of CU Boulder’s 
ULTs are set to -70°C, and the U.S. Centers for Disease 
Control and Prevention made the switch on 60 ULTs in 
2012 (CU Boulder Green Labs 2018; York, 2013). A 
follow-up in 2018 confirmed that no CDC samples or 
reagents appear to have been affected in any way by 
the switch (personal correspondence with the author). 

In short, switching ULT freezers to -70 from -80°C will 
not only save energy, but more than likely extend the 
life of a freezer while reducing noise pollution and heat 
production. The Civelek Lab realized significant savings 
by making this one simple change with the click of a 
button.

BIG WINS FOR THE HARMAN LAB: APPLYING 
TIMERS TO DRYING OVENS FOR LAB GLASSWARE

The Harman lab offered OFS a very 
different kind of space to work in. 
Home to four different drying ovens set 
as high as 300°C, -80°C immersion 
coolers, rotovap condensers, and a mass 
spectrometer, we found a high equipment-
needs lab. While some equipment 
required overnight functionality (ex. 
rotovap condensers), we identified three 
drying ovens as candidates for automatic 
shutoff programs via outlet timers. 

A variety of options were tested, including timers with 
Wi-Fi connectivity, Bluetooth technology, and digital 
multi-schedule programming capabilities. In the end, 
a simple diurnal analog timer was the most effective 
option, as cellphone signals were unreliable in the 
building, Wi-Fi connectivity to UVA’s wireless network 
was not possible, and digital timers were complicated 
to program reliably. Lab members would also perform 
experiments on the weekends, eliminating the need 
for the more expensive digital timers that provide day-
to-day program variation capabilities. Analog timers 
are an inexpensive way to ensure reliable nighttime 
shutoffs of lab equipment, and the Harman lab drying 
ovens will save up to 2,000 kWh / year, almost 
20% of the annual average for electricity use in 
American homes. Overall, the lab reduced their energy 
consumption by 6%. 

https://www.colorado.edu/ecenter/greenlabs/lab-energy-efforts/freezers/70-0c-efforts
https://www.colorado.edu/ecenter/sites/default/files/attached-files/ucr_ult_tests_report_-_2016_final_df1.pdf
https://www.colorado.edu/ecenter/sites/default/files/attached-files/freezer_test_-70_ucph2.pdf
https://www.etcc-ca.com/reports/ultra-low-temperature-freezers-opening-door-energy-savings-laboratories?dl=1549656507
https://www.etcc-ca.com/reports/ultra-low-temperature-freezers-opening-door-energy-savings-laboratories?dl=1549656507
https://www.colorado.edu/ecenter/greenlabs/lab-energy-efforts/freezers/70-0c-efforts
https://www.mygreenlab.org/-70-is-the-new--80.html
https://docs.google.com/spreadsheets/d/13UvBeoXAhwSHshSYoUDHwcxWiW7qYLnUb-eLwxJbCYs/pubhtml
https://lipidworld.biomedcentral.com/articles/10.1186/1476-511X-11-53
https://www.ncbi.nlm.nih.gov/pubmed/9786346
https://docs.google.com/spreadsheets/d/13UvBeoXAhwSHshSYoUDHwcxWiW7qYLnUb-eLwxJbCYs/pubhtml
https://docs.google.com/spreadsheets/d/13UvBeoXAhwSHshSYoUDHwcxWiW7qYLnUb-eLwxJbCYs/pubhtml
https://jcm.asm.org/content/42/3/1257.short
https://www.ncbi.nlm.nih.gov/pubmed/8651865
https://www.ncbi.nlm.nih.gov/pubmed/8651865
https://www.colorado.edu/ecenter/sites/default/files/attached-files/seracare_aabb_poster_20y_stability_viruses_dna_rna.pdf
https://www.colorado.edu/ecenter/greenlabs/lab-energy-efforts/freezers/70-0c-efforts
http://www.i2sl.org/conference/2013/abstracts/b2_york.html
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CONCLUSIONS AND FUTURE DIRECTIONS

GREEN LABS CERTIFICATION
Working with our own researchers allowed for the 
exchange of institution-specific information, expertise, 
resources, and services between OFS and partner 
labs. These collaborations were instrumental in 
the creation of UVA’s new Green Labs Certification 
Program, designed to be a robust but flexible and 
achievable engagement tool for all UVA labs. Many 
other institutions have their own sustainability 
certification programs, and national standards have 
been published, such as My Green Lab’s national 
certification form (My Green Lab, 2017c). The Green 
Lab Specialist suggests that both local and national 
level certifications have important but unique roles 
to play in Green Labs programming. Researchers 
can benefit from locally focused programs tailored to 
the community but will have additional opportunities 
to gain recognition on a national scale. While 
national programs are broader and perhaps less 
resource-intensive, they are an important means 
for benchmarking alongside other institutions and 
gathering data on the progress of Green Labs 
progress. OFS intends to pursue My Green Lab’s 
national certification in addition to our own as a 
means for comparing our research environment to 
others.  

INTRODUCING SMART LABS
Lab buildings are not designed like other buildings— 
they are equipped with complex ventilation and 
exhaust systems intended to protect scientists from 
airborne contaminants that might be introduced 
during experiments (ASHRAE, 2015). Mechanical 
systems in lab buildings are often constantly in use, 
supplying laboratories with large volumes of fresh 
air, based on the assumption that higher rates of 
ventilation result in fewer airborne contaminants 
and safer labs. This high airflow rate comes at a 
tremendous cost to the environment and institutional 
budgets with an average lab building consuming up 
to four times more energy than commercial buildings 
(U.S. Department of Energy). Additionally, a “one-
size-fits-all” approach to lab ventilation does not 
address the diversity of lab arrangements, risk levels, 
exhaust points, and many other factors contributing 
to airborne contaminant dispersal. To further reduce 
risk and ventilation demand, the development of 
a UVA Smart Labs Program is underway. Named 
for and modeled after the University of California 
Irvine’s intensive lab building upgrade program 
(Brase, 2016) and the Department of Energy’s Smart 
Labs Accelerator, UVA Smart Labs will incorporate 
successful researcher engagement tools adopted 
in the 2018 Pilot Program while simultaneously 
addressing safety and energy use deficiencies in 
our lab buildings. To achieve this, Smart Labs will 
engage all stakeholders including Environmental 
Health and Safety (EH&S), lab researchers, Facilities 
Management maintenance personnel, and the 
Building and Operations team within the Office for 
Sustainability (Delta Force team). Implementation of 
such a program will not only improve lab safety but 
predicts to reduce lab energy consumption as much 
as 40%, resulting in $5.5 million in annual savings. 
UVA Smart Labs will pursue a holistic approach 
to creating safe and sustainable laboratories by 
advancing the built environment to better serve our 
scientific community and empowering researchers 
to adopt best practices in their daily operations. 
Together we can shift the culture of science from 
one that was maximized, to one that is right-sized for 
smart, safe, and sustainable discovery. 

Get started:

1. Identify your lab’s Green Leader. The Green Leader will be the primary contact between the 

participating research group and the Office for Sustainability’s Green Labs Specialist, and will 

coordinate their lab’s efforts to earn Badges and Certification.

2. Email greenlabs@virginia.edu to express interest in pursuing the program.

3. Fill out the electronic survey sent to your Green Leader.

4. Meet with the Office for Sustainability’s Green Labs Specialist for 30 minutes to develop 

Certification action plan.

There are 3 levels of Green Lab Certification: Bronze, Silver, and Gold. To become certified, 

earn the necessary amount of Badges for each level. Each Badge represents a different 

Green Labs focus area. To earn a Badge, complete at least 4 actions for that focus area.  

Labs can earn up to 2 badges per focus area.

Actions completed within the last calendar year qualify as completed pending reasonable verification. To verify, labs describe their approach 

or explain actions taken for each lab sustainability action item pursued using the Green Labs Badge and Certification forms.

Badge and Certification awards last up to two years following award date. Certification timelines override Badge expiration (if, for instance, a 

Badge “expires” during the life of an awarded Certification). 

Timeline flexibility will be addressed on a case-by-case basis (if, for example, a lab is interrupted by renovations or if the lab can verify that 

past actions have been updated over time). 

Certified Green Lab
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REFUSE

5 BADGES

20 ACTIONS
COLD  

STORAGE

CHEMICALS & 
REAGENTS

ELECTRONICS & 
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MATERIALS &  
REFUSE

ENGAGEMENT

Certified Green Lab
Certified Green Lab

Email greenlabs@virginia.edu or visit sustainability.virginia.edu for more information.

GREEN LABS CERTIFICATION

https://sustainability.virginia.edu/docs/Green-Labs-Certification-FINAL-FILLABLE.pdf
https://sustainability.virginia.edu/docs/Green-Labs-Certification-FINAL-FILLABLE.pdf
https://www.mygreenlab.org/green-lab-certification.html
https://www.mygreenlab.org/green-lab-certification.html
https://www.mygreenlab.org/green-lab-certification.html
https://www.ashrae.org/
https://betterbuildingsinitiative.energy.gov/sites/default/files/attachments/Better Buildings Smart Labs Accelerator Fact Sheet.pdf
https://www.ehs.uci.edu/programs/energy/UCISmartLabsInitiative_Feb222016.pdf
https://www.energy.gov/eere/femp/smart-labs-accelerator
https://www.energy.gov/eere/femp/smart-labs-accelerator
http://ehs.virginia.edu/
http://ehs.virginia.edu/
https://www.fm.virginia.edu/
https://www.fm.virginia.edu/
https://sustainability.virginia.edu/programs/deltaforce.html
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Appendix A: Compressor cycle trends for two ultra-low temperature freezers in Dr. Civelek’s lab before and after 
warming to -70°C from -80°C. The newer Thermo Fisher TSU500 (upper two quadrants) saw a 16% decrease in 
energy consumption and five fewer compressor cycles per hour, while the older Thermo Fisher Forma 900 (lower 
two quadrants) saw a 40% decrease in energy consumption and seven fewer compressor cycles per hour. The 
elimination of short cycles on the Forma 900 illustrates reduced stress on a freezer compressor and improved 
temperature stability after application of moderate freezer setpoints.
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