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1 Overview 

Laboratory facilities present a unique challenge for energy efficient and  sustainable design, with 

their inherent complexity of systems, health and  safety requirements, long -term flexibility and 

adaptability needs, energy use intensity, and  environmental impacts. The typical laboratory is 

about five times as energy intensive as a typical office build ing and  costs about three times as 

much per unit area. 

The Labs21 Environmental Performance Criteria (EPC) is a rating system for use by laboratory 

build ing project stakehold ers to assess the environmental performance of laboratory fa cilities.  

The EPC was developed  by the Laboratories for the 21st Century (Labs21) Program 

(http:/ / www.labs21century.gov/ ). This program is aimed  at improving environmental 

performance of public and  private laboratory build ings.  The U.S. Environmental Pro tection 

Agency (EPA) and  the U.S. Department of Energy (DOE) are the lead  sponsors of this effort.   

The EPC leverages and builds on the U.S. Green Build ing Council's w idely used  Leadership in 

Energy and  Environmental Design (LEED) Green Build ing Rating Sy stem™  for New 

Construction (LEED-NC) Rating System (available at: http:/ / www.usgbc.org/ ), extend ing it to 

set appropriate and  specific requirements for laboratories. The EPC is a public d omain document 

that is available for anyone to use as they see fit. Labs21 does not provide a project certification 

process for the EPC. However, many of the EPC cred its may be pursued  as innovation points 

under LEED-NC.  

2 EPC Structure 

The Labs21 EPC Version 2.2 follows the format of LEED-NC Version 2.2.  When not mentioned , 

LEED-NC cred its and  requirements are assumed to remain the same. This document only 

contains add itional cred its (over and  above LEED-NC cred its) as well as modifications to LEED-

NC cred its.  For example, in the Sustainable Sites (SS) category the LEED-NC prerequisite and  

cred its SS-1 through SS-8 remain unchanged .  Labs21 EPC proposes an add itional cred it (SS-9), 

Safety and Risk Management with a potential two-point cred it.  Therefore, the Labs21EPC must 

be considered  in conjunction with LEED-NC Version 2.2. Note that the EPC increases the number 

of possible points from 69 to 85.  The EPC does not specify threshold  values for the ratings of 

silver, gold  and  platinum because Labs21 does not provide a certification process.  

3 Changes from EPC 2.1 

EPC Version 2.2 is primarily an administrative update to align with the evolution of LEED-NC 

and  ASHRAE Standard  90.1, and involved  the following changes from the prior version: 

 Energy & Atmosphere (EA) Prerequisite 2 and  Cred it 1 now reference ASHRAE 

Standard 90.1–2007 Appendix G. The thresholds for minimum compliance and  improved  

performance have been changed  to reflect the changes in LEED-NC that require a 

minimum percentage improvement. 

 The percentage thresholds for EA Cred it 2 have been modified  to reflect the ch anges in 

LEED-NC that now include all energy loads (not just regulated  loads) in the calculation.  

 Water Efficiency (WE) Prerequisite 1 now exempts equipment that has a flow rate lower 

than 2 gallons per minute.  

 Indoor Environmental Quality (EQ) Cred it 6 no longer has any modifications to the 

LEED-NC cred it, as LEED-NC Version 2.2 removed  the specific requirement for operable 

windows. 
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4 Credit Summary (LEED + EPC) 
 

Notes:  

1. EPC additions and modifications to LEED 2.2 are highlighted. 

 

 

Sustainable Sites 16 Points

Prereq 1 Construction Activity Pollution Prevention Required

Credit 1 Site Selection 1

Credit 2 Development Density & Community Connectivity 1

Credit 3 Brownfield Redevelopment 1

Credit 4.1 Alternative Transportation, Public Transportation Access 1

Credit 4.2 Alternative Transportation, Bicycle Storage & Changing Rooms 1

Credit 4.3 Alternative Transportation, Low-Emitting and Fuel-Efficient Vehicles 1

Credit 4.4 Alternative Transportation, Parking Capacity 1

Credit 5.1 Site Development, Protect of Restore Habitat 1

Credit 5.2 Site Development, Maximize Open Space 1

Credit 6.1 Stormwater Design, Quantity Control 1

Credit 6.2 Stormwater Design, Quality Control 1

Credit 7.1 Heat Island Effect, Non-Roof 1

Credit 7.2 Heat Island Effect, Roof 1

Credit 8 Light Pollution Reduction 1

Credit 9.1 Safety and Risk Management, Air Effluent 1

Credit 9.2 Safety and Risk Management, Water Effluent 1

Water Efficiency 7 Points

Prereq 1 Laboratory Equipment Water Use Required

Credit 1.1 Water Efficient Landscaping, Reduce by 50% 1

Credit 1.2 Water Efficient Landscaping, No Potable Use or No Irrigation 1

Credit 2 Innovative Wastewater Technologies 1

Credit 3.1 Water Use Reduction, 20% Reduction 1

Credit 3.2 Water Use Reduction, 30% Reduction 1

Credit 4.1 Process Water Efficiency, Document Baseline 1

Credit 4.2 Process Water Efficiency, 20% Reduction 1
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Energy & Atmosphere 25 Points

Prereq 1 Fundamental Building Systems Commissioning Required

Prereq 2 Minimum Energy Performance Required

Prereq 3 CFC Reduction in HVAC&R Equipment Required

Prereq 4 Assess Minimum Ventilation Requirements Required

Credit 1 Optimize Energy Performance 1 to 10

Credit 2 Renewable Energy 1 to 3

Credit 3 Enhanced Commissioning 1

Credit 4 Enhanced Refrigerant Management 1

Credit 5 Measurement & Verification 1

Credit 6 Green Power 1

Credit 7 Energy Supply Efficiency 1 to 5

Credit 8 Improve Laboratory Equipment Efficiency 1

Credit 9.1 Right-size Laboratory Equipment Load: Measure Comparable Lab 1

Credit 9.2 Right-size Laboratory Equipment Load: Metering Provision 1

Materials & Resources 14 Points

Prereq 1 Storage & Collection of Recyclables Required

Prereq 2 Hazardous Material Handling Required

Credit 1.1 Building Reuse, Maintain 75% of Existing Walls, Floors & Roof 1

Credit 1.2 Building Reuse, Maintain 100% of Existing Walls, Floors & Roof 1

Credit 1.3 Building Reuse, Maintain 50% of Interior Non-Structural Elements 1

Credit 2.1 Construction Waste Management, Divert 50% from Disposal 1

Credit 2.2 Construction Waste Management, Divert 75% from Disposal 1

Credit 3.1 Materials Reuse, 5% 1

Credit 3.2 Materials Reuse,10% 1

Credit 4.1 Recycled Content, 10% (post-consumer + ½ pre-consumer) 1

Credit 4.2 Recycled Content, 20% (post-consumer + ½ pre-consumer) 1

Credit 5.1 Regional Materials, 10% Extracted, Processed & Manufactured Regionally 1

Credit 5.2 Regional Materials, 20% Extracted, Processed & Manufactured Regionally 1

Credit 6 Rapidly Renewable Materials 1

Credit 7 Certified Wood 1

Credit 8 Chemical Resource Management 1
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Indoor Environmental Quality 18 Points

Prereq 1 Minimum IAQ Performance Required

Prereq 2 Environmental Tobacco Smoke (ETS) Control Required

Prereq 3 Laboratory Ventilation Required

Prereq 4 Exterior Door Notification System Required

Credit 1 Outdoor Air Delivery Monitoring 1

Credit 2 Increased Ventilation 1

Credit 3.1 Construction IAQ Management Plan, During Construction 1

Credit 3.2 Construction IAQ Management Plan, Before Occupancy 1

Credit 4.1 Low-Emitting Materials, Adhesives & Sealants 1

Credit 4.2 Low-Emitting Materials, Paints & Coatings 1

Credit 4.3 Low-Emitting Materials, Carpet Systems 1

Credit 4.4 Low-Emitting Materials, Composite Wood & Agrifiber Products 1

Credit 5 Indoor Chemical & Pollutant Source Control 1

Credit 6.1 Controllability of Systems, Lighting 1

Credit 6.2 Controllability of Systems, Thermal Comfort 1

Credit 7.1 Thermal Comfort, Design 1

Credit 7.2 Thermal Comfort, Verification 1

Credit 8.1 Daylight & Views, Daylight 75% of Spaces 1

Credit 8.2 Daylight & Views, Views for 90% of Spaces 1

Credit 9.1 Indoor Environmental Safety, Airflow Modeling 1

Credit 9.2 Indoor Environmental Safety, Fumehood Commissioning 1

Credit 9.3 Indoor Environmental Safety, Alarm Systems 1

Innovation & Design Process 5 Points

Credit 1.1 Innovation in Design: Specific Title 1

Credit 1.2 Innovation in Design: Specific Title 1

Credit 1.3 Innovation in Design: Specific Title 1

Credit 1.4 Innovation in Design: Specific Title 1

Credit 2 LEED™ Accredited Professional 1

Project Totals 85 Points

Certified TBD points   Silver TBD points   Gold TBD points   Platinum TBD points  
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Sustainable Sites 

Credit 9 Safety and Risk Management 

Intent 

Minimize build ing effluents and  environmental, safety and  health impacts to site and  neighbors.  

Requirement 

Credit 9.1 (1 point) Meet all standards and  generally accepted  guidelines for outdoor 

protection of workers and  general public from airborne chemical, 

rad ioactive and  biological hazards. Use mathematical modeling, physical 

modeling and / or post-construction testing and  certification to prove 

compliance. Use effluent controls that minimize generation of w aste 

subject to special regulations. 

Cred it 9.2 (1 Point) Prevent releases of hazardous chemicals and  other pollutants to sanitary 

sewer, using containment and  engineering controls. 

Technologies and Strategies 

For Credit 9.1: 

Workers: Meet or exceed  all exposure limits established  by American Conference of Industrial 

Hygienists (ACGIH), Occupational Safety and  Health Administration (OSHA), Nuclear 

Regulatory Commission (NRC), American National Standards Institute (ANSI), local standards 

or generally accepted  best practice, whichever are most stringent. The requirement applies on 

rooftops, catwalks and  all other areas which workers may reasonably occupy with systems in 

operation. 

Visitors and  the Public: Meet or exceed  all exposure limits established  by EPA, other 

organizations, local standards or generally accepted  best practice, whichever are most stringent. 

In the absence of guidance or defensible rationale, use 10 percent of the applicable workplace 

limit as a standard  for visitor and  public exposure.  

If the occupant’ s rad iation safety staff requires air effluent precautions, verify that methods used  

to limit chemical exposures are adequate to protect against rad ioactive material releases or 

include add itional precautions. 

Meet or exceed  National Institutes of Health – Centers for Disease Control (NIH-CDC) guidelines 

for airborne effluent from laboratories that handle biohazards (CDC-NIH. Biosafety in  

Microbiological and  Biomedical Laboratories, Latest ed ition, currently May, 1999). Test and 

certify all filters as installed  prior to occupancy and  placard  them for at least annual 

re-certification.  

Make cred ible worst-case assumptions of airborne releases. Then use mathematical (e.g. 

Computational Fluid  Dynamics (CFD)) and / or physical (e.g. wind  tunnel) modeling to show that 

any target location (rooftop  worker, operable window, air intake, pedestrian walk, etc. will not be 

exposed  to levels exceed ing one-tenth of the appropriate standard  with a probability greater than 

0.0001 in any 7 day period  [i.e. one minu te per week] AND/ OR Verify safe build ing performance 

by post-construction tracer gas stud ies under a variety of weather conditions and  correct design 

problems immediately.  
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Use filters only where justified , no fiberglass or other duct liner exposed  to exha ust stream, air 

cleaning systems selected  for low waste generation as well as effectiveness. 

 

For Credit 9.2: 

Protect municipal sewage treatment works from pollutant d ischarge from build ing operations.  

Apply a d rain d ischarge restriction policy that ensures routine d ischarges for laboratory and  

maintenance operations meet the most rigorous sewer use or local limits ord inances (Clean Water 

Act and  Resource Recovery and  Conservation Act pollutants). Seek out and  gain a waiver from 

the municipal sewage treatm ent authority of the code requirement for an interceptor. If no such 

waiver is granted , ensure that the interceptor is never charged  with limestone. Use removable 

plugs in all d rains (floor, sink, cup sink, fume hood ) in the build ing, unless the d rains are  in 

regular use.  Do not use liquid  plugs for d rains with infrequent use. Take steps to prevent 

accidental d ischarges to d rain, such as raised  lips around  cup sinks, working over trays or using 

other methods of secondary containment. 
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Water Efficiency 

Prerequisite 1 Laboratory Equipment Water Use 

Intent 

Reduce water use for laboratory equipment. 

Requirements 

Prerequisite 1.0 No domestic water at a flow rate greater than 2 gallons per minute shall 

be used  ― once-through‖  for any laboratory equipment, unless it is 

needed  as d irect contact process water.  

Definitions 

Direct contact process water is defined  as any water that, during use, comes into d irect contact 

with any raw material, product, or waste.  

Technologies and Strategies 

Use closed -loop cooling water for equipment cooling instead  of open -loop (once through).  

Use non-potable water sources.  

Use vacuum pumps instead  of aspirator fittings at cold -water faucets. One way to d iscourage this 

is to specify the use of non-threaded  faucets, unless threaded  faucets are required  for other 

laboratory functions 
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Credit 4 Process Water Efficiency 

Intent 

Reduce process water use and  process wastewater generation. 

Requirements 

Credit 4.1 (1 point):  Calculate and  document baseline of annual process water use and  

process wastewater generation. Install water meters to measure process 

water use. 

Cred it 4.2 (1 point): Adopt technologies and  strategies to reduce process water use and 

process wastewater generation by 20%. Document the reductions from 

baseline. 

Definitions 

Process water is defined  as any water that is used  in the laboratory.  

Technologies and Strategies 

Credit 4.2: 

Employ technologies/ methodologies based  on Pollu tion Prevention hierarchy – reduce, reuse, 

recycle. 

Treat process wastewater so that is can be downcycled  for use in cooling towers, etc. 

Apply segregation – especially in baths – so that materials are separated  from process water. This 

also recovers materials and  thereby reduces overall material use (applicable to cred it 8 of 

Materials & Resources). 

Reduce water use for wash-up by using efficient floor wash machines instead  of hosing. 

Work with scientists and  researchers to modify process to reduce water use (if feasible and  does 

not interfere with science). 



 

Labs21 Environmental Performance Criteria Version 2.2 9  

Energy & Atmosphere 

Prerequisite 2 Minimum Energy Performance (Replaces LEED-NC Pr. 2) 

Intent 

Establish the minimum level of energy efficiency for the proposed  build ing and  systems.  

Requirements 

Demonstrate a 10% improvement for new build ings or a 5% improvement for existing build ing 

renovations in the proposed  build ing performance rating compared  to the baseline build ing 

performance rating per ASHRAE/ IESNA Standard  90.1-2007 by a whole build ing project 

simulation using the Build ing Performance Rating Method  in Appendix G of the Standard  as 

well as the requirements of the Labs21 Laboratory Mod eling Guideline. 

Appendix G of Standard  90.1-2007 requires that the energy analysis done for the Build ing 

Performance Rating Method  include ALL of the energy costs within and  associated  with the 

build ing project.  To achieve points using this cred it, the proposed  design — 

 must comply with the mandatory provisions (Sections 5.4, 6.4, 7.4, 8.4, 9.4 and  10.4) in 

Standard  90.1-2007; 

 must include all the energy costs within and  associated  with the build ing project; and   

 must be compared  against a baseline build ing that complies with Appendix G to Standard  

90.1-2007 as well as the requirements of the Labs21 Laboratory Modeling Guid elines.  The 

default process energy cost is 25% of the total energy cost for the baseline build ing.  For 

build ings where the process energy cost is less than 25% of the baseline build ing energy cost, 

the LEED submittal must include supporting documentation substantiating that process 

energy inputs are appropriate. 

For the purpose of this analysis, process energy is considered  to include, but is not limited  to, 

office and  general miscellaneous equipment, computers, elevators and  escalators, kitchen 

cooking and  refrigeration, laundry washing and drying, lighting exempt from the lighting power 

allowance (e.g. lighting integral to medical equ ipment) and  other (e.g. waterfall pumps).  

Regulated  (non-process) energy includes lighting (such as for the interior, parking garage, 

surface parking, façade, or build ing grounds, except as noted  above), HVAC (such as for space 

heating, space cooling, fans, pumps, toilet exhaust, parking garage ventilation, kitchen hood  

exhaust, laboratory fume hoods etc.), and  service water heating for domestic or space heating 

purposes.  

 

Process loads shall be identical for both the baseline build ing performance rating and  for the 

proposed  build ing performance rating.  However, project teams may follow the Exceptional 

Calculation Method  (ASHRAE 90.1-2007 G2.5) to document measures that reduce process loads. 

Documentation of process load  energy savings shall include a list of the assumptions made for 

both the base and  proposed  design, and  theoretical or empirical information supporting these 

assumptions.  

The Labs21 Laboratory Modeling Guideline is available at: 

http:/ / www.labs21century.gov/ toolkit/ bp_guide.htm  
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Prerequisite 4  Assess Minimum Ventilation Requirements 

Intent 

To determine minimum ventilation requirements in laboratories based  on user needs, 

health/ safety protection and  energy consumption  

Requirements 

The ventilation requirements shall be determined  and  documented  by a team includ ing each of 

the following professionals: A/ E Team, Laboratory Consultants*, User Representative, Owner 

Facilities Group, Owner Environmental Health & Safety, Commissioning Authority*, 

Construction Manager* (*If these have not been appointed , an ind ividual who independently and 

conscientiously represents these interests.)  

The team shall, at a minimum, do the following: 

 Determine the necessary fresh air ventilation rate and  number of fume hoods and  other 

exhaust devices based  on applicable codes and  the planned  use of the laboratory over the 

next 5 years.  

 Consider exhaust alternatives to fumehoods, such as instrument exhausts and  ventilated 

storage cabinets with very low flow ventilation and  good  ergonomic accessibility.  

 Develop a workable fume hood  sash management plan includ ing: a) Informational placar ds 

for hoods; b) Awareness and  Use Training. The Sash Management Plan should  be 

incorporated  in the Chemical Hygiene Plan for the laboratory. 

The process and  find ings should  be documented . 
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Credit 1 Optimize Energy Performance (Replaces LEED-NC Credit 1) 

Intent 

Achieve increasing levels of energy performance above the baseline in the prerequisite standard 

to reduce environmental and  economic impacts associated  with excessive energy use. 

Requirement 

Demonstrate a percentage improvement in the proposed  build ing performance rating compared 

to the baseline build ing performance rating per  ASHRAE/ IESNA Standard  90.1-2007 by a whole 

build ing project simulation using the Build ing Performance Rating Method  in Appendix G of the 

Standard  as well as the requirements of the Labs21 Laboratory Modeling Guideline. The 

minimum energy cost savings percentage for each point threshold  is as follows: 

New Build ings  Existing Build ing Renovations Points 

12%   8% 1 

16%   12% 2 

20%   16% 3 

24%   20% 4 

28%   24% 5 

32%   28% 6 

36%   32% 7 

40%   36% 8 

44%   40% 9 

48%   44% 10 

 

Appendix G of Standard  90.1-2007 requires that the energy analysis done for the Build ing 

Performance Rating Method  include ALL of the energy costs within and  associated  with the 

build ing project.  To achieve points using this cred it, the proposed  design — 

 must comply with the mandatory provisions (Sections 5.4, 6.4, 7.4, 8.4, 9.4 and  10.4) in 

Standard  90.1-2007; 

 must include all the energy costs within and  associated  with the build ing project; and   

 must be compared  against a baseline build ing that complies with Appendix G to Standard  

90.1-2007 as well as the requirements of the Labs21 Laboratory Modeling Guid elines.  The 

default process energy cost is 25% of the total energy cost for the baseline build ing.  For 

build ings where the process energy cost is less than 25% of the baseline build ing energy cost, 

the LEED submittal must include supporting documentation substantiating that process 

energy inputs are appropriate. 

For the purpose of this analysis, process energy is considered  to include, but is not limited  to, 

office and  general miscellaneous equipment, computers, elevators and  escalators, kitchen 

cooking and  refrigeration, laundry washing and drying, lighting exempt from the lighting power 

allowance (e.g. lighting integral to medical equ ipment) and  other (e.g. waterfall pumps).  

Regulated  (non-process) energy includes lighting (such as for the interior, parking garage, 



 

Labs21 Environmental Performance Criteria Version 2.2 12  

surface parking, façade, or build ing grounds, except as noted  above), HVAC (such as for space 

heating, space cooling, fans, pumps, toilet exhaust, parking garage ventilation, kitchen hood  

exhaust, laboratory fume hoods etc.), and  service water heating for domestic or space heating 

purposes.  

 

For EA Cred it 1, process loads shall be identical for both the baseline build ing performance rating 

and  for the proposed  build ing performance rating.  However, project teams may follow the 

Exceptional Calculation Method  (ASHRAE 90.1-2007 G2.5) to document measures that reduce 

process loads. Documentation of process load  energy savings shall include a list of the 

assumptions made for both the base and  proposed  design, and  theoretical or empirical 

information supporting these assumptions.  

Technologies and Strategies 

Design build ing systems to maximize energy perform ance while maintaining or improving 

health and  safety requirements. Consider the following strategies in particular: 

 Use high performance low -flow fume hoods. 

 Use variable air volume fume hoods (combined  with VAV supply and  exhaust) assuming 

maximum 50 percent flow turndown between design maximum and  minimum volume.   

 Use energy (latent and  sensible) recovery. 

 Eliminate simultaneous heating and  cooling. 

 Use evaporative cooling when ambient conditions allow.   

 Minimize outside air to 1 cubic foot per minute per square foot (cfm/ sf) or less. 

 Reduce unoccupied  outside airflow during unoccupied  periods. 

 Expand  unoccupied  temperature dead  band  by automatically resetting zone temperature 

set points based  on occupancy. 

 Encourage small HVAC zones with no 100 percent  outside air control zones greater than 

1000 square feet. 

 Provide a cooling system with at least two cooling loops operated  at d ifferent 

temperatures.  This can be accomplished  with separate chillers (or d irect tower cooling).  

 Design for high part-load  heating and  cooling efficiency. 

Use a computer simulation model to assess the energy performance and  identify the most cost 

effective energy efficiency measures. Quantify energy performance as compared  to a baseline 

build ing. 

The Labs21 Laboratory Modeling Guideline is available at: 

http:/ / www.labs21century.gov/ toolkit/ bp_guide.htm  
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Credit 2 Renewable Energy (Replaces LEED-NC Credit 2) 

Intent 

Encourage and recognize increasing levels of on -site renewable energy self-supply in order to 

reduce environmental and  economic impacts associated  with fossil fuel energy use. 

Requirements 

Use on-site renewable energy systems to offset build ing energy cost. Calculate project 

performance by expressing the energy produced  by the renewable systems as a percentage of the 

build ing annual energy cost and  using the table below to determine the number of points 

achieved .   

 

% Renewable Energy   Points 

1.25%   1 

3.75%    2 

6.25%    3 

Technologies and Strategies 

Assess the project for renewable energy potential includ ing: solar (PV and  active thermal), wind, 

geothermal, biomass, hydro, and  biogas strategies.  Note that ground  source heat p umps do not 

count as geothermal.  

When applying these strategies, take advantage of "net metering" with the local utility.  
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Credit 7 Energy Supply Efficiency 

Intent 

Reduce the total non-renewable source energy required  for the facility through increased  ene rgy 

supply efficiency 

Requirements 

Calculate the total annual non -renewable source energy requirements for the facility as designed , 

using the calculated  site energy requirements and  the source conversion values provided  in the 

table below. Calculate the p ercentage reduction in the total annual non -renewable source energy, 

achieved  through the use of combined  heat and  power systems, or other methods of cascad ing 

energy recovery of primary fuel supplies. 

 

Fuel Type Site 

(kBTU) 

Source 

(kBTU) 

Electricity 1 3.013 

Natural gas 1 1.024 

Fuel oil 1 1 

Steam 1 1.38 

Hot Water 1 1 

Local air emissions regu lations must be met. This cred it cannot be applied  for fuel switching 

without the use of energy generation equipment.   

Cred it 7.1 (1 point) Reduce source energy u se by at least 10% 

Cred it 7.2 (2 points) Reduce source energy use by at least 20% 

Cred it 7.3 (3 points) Reduce source energy use by at least 30% 

Cred it 7.4 (4 points) Reduce source energy use by at least 40% 

Cred it 7.5 (5 points) Reduce source energy use by at least 50% 

Technologies and Strategies 

Increased  supply efficiency, such as through cascad ing heat use/ recovery leads to higher overall 

supply efficiency, as in the case of heat recovered  from electricity generation to generate hot or 

cold  thermal d istribution fluids.  
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Credit 8 Improve Laboratory Equipment Efficiency 

Intent 

Save energy with efficient laboratory equipment. 

Requirement 

Credit 8.0 (1 Point) Use Energy StarTM  compliant equipment or equipment in the top 25 th 

percentile for at least 75 percent of new Class 1 and Class 2 equipment 

and  at least 30 percent of all Class 1 and  Class 2 equipment. Acceptance 

of equipment in the 25th percentile requires a minimum of 4 d ifferent 

models that meet the functional needs of the research. If only 2 or 3 

functionally equivalent models are available, acceptance requires 

selection of the most energy efficient model.  

Definitions 

Class 1 equipment is defined  as equipment that due to is size, u tility requirements or function 

requires that the utilities be hard  p iped  or hard  wired . Fumehoods are excluded . Examples: 

autoclaves, depyrogenation ovens, cold  room, mass spectrometers, Nuclear Magnetic Resonators 

etc.  

Class 2 equipment is defined  as equipment that occupies floor space rather than on the bench, but 

does not require hard piping or hard wiring.  Examples: refrigerators, freezers, incubators, 

biological safety cabinets, laminar flow benches, centrifuges, etc. 

If energy use data is not available for comparison, use peak power rating for the equipment, 

taking into account all fuels that the equipment uses (not just electricity).  

Technologies and Strategies 

Consider all domestic and  foreign models available through US suppliers  

Look for EnergyStar labeled  products. 

Work with lab users to id entify equipment alternatives that are functionally equivalent from a 

user standpoint 
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Credit 9 Right-size Laboratory Equipment Load 

Intent 

"Right-size" mechanical equipment by improving estimates of heat -gain from laboratory and  

process equipment. 

Requirements 

Credit  9.1 (1 point) Measure base usage of equipment electrical loads in a comparable 

laboratory space for each functional type of laboratory space and  design 

electrical and  cooling systems based  on these measurements. 

Cred it 9.2 (1 point) Design electrical d istribu tion system to provide for portable or 

permanent check metering of laboratory equipment electric 

consumption. Design for safe access to electrical feeder enclosures and  

provide sufficient space to attach clamp -on or split core current 

transformers. 

Definitions 

A comparable laboratory space is one in which the equipment type, quantity and  use profile is 

similar to the proposed  laboratory space. For each comparable laboratory space, obtain one week 

(7 days) of continuous power metering at a d istribution panel level of all laboratory equipment, 

includ ing plug loads and  hard -wired  equipment, from a similar laboratory facility. The 

laboratory spaces for which the measured  data is applicable should  collectively constitute at least 

75% of the net laboratory space. Metering data should  be obtained  while the spaces are fully 

occupied . Continuous metering data should  be time averaged  over 15 minute time periods. 

Design heat load  criteria for each typical laboratory space in the facility should  then be based  on 

the maximum load ind icated  over the metering period , with no more than 50% added  for a safety 

factor or for future changes in load , unless a reason for exceed ing this limit can be justified .  

Technologies & Strategies 

Heat loads from laboratory equipment are often significantly overestimated  lead ing to grossly 

oversized  mechanical and  electrical equipment.  This results in wasted  first cost, and  inefficient 

operation. Measured  data should  be used  for estimating loads.  Allowances for future growth 

should  be taken jud iciou sly. Designing the system so that add itional capacity can be added  in the 

future is recommended , and  can be achieved  through modular design of HVAC and  electrical 

systems. 
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Materials & Resources 

Prerequisite 2 Hazardous Material Handling 

Intent 

Develop information system to manage hazardous materials stream. 

Requirement 

Prerequisite 2.0 Develop  a system to maintain current information about hazardous 

material types, quantity, location, and  d isposal/ use histories, and  deliver 

information to a central location . 

Technologies and Strategies 

Use Build ing Officials and Code Administrators (BOCA), International Build ing Code (IBC), or 

other generally accepted  hazardous material classification tables to classify materials.  Monitor all 

known hazardous materials quantities and  locations on a continuous basis. 

Include an area for associated  inventory tracking equipment. 
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Credit 8 Chemical Resource Management 

Intent 

Reduce potential harm to the environment and  people through improved  management of 

chemicals. 

Requirements 

Credit 8.0 (1 point) Develop an action p lan to eliminate, minimize, substitute, recycle, and 

d ispose of harmful chemicals safely.  Plan should  improve d istribu tion, 

and  limit quantities, storage and  waste. 

Technologies & Strategies 

Develop material handling and processing guidelines as a part of initial build ing design, and 

monitor implementation of guidelines as a part of final build ing commissioning.  Guidelines 

should  reduce consumption of hazardous materials, and  to prevent potential contamination of 

the surrounding environment. 

Consider provid ing ded icated  centralized  areas for receiving of, return of, or safe d isposal of, 

hazardous materials.  Also consider provid ing ded icated  space in each lab for receiving of, return 

of, or safe d isposal of, hazardous materials. Include an area for reporting of all hazardous 

material ― transactions‖  to central inventory system. 

Develop decanting proced ures that eliminate waste or allow for recycling of waste streams.  

Minimize proliferation of hazardous materials in laboratories by developing ― just in time‖  

inventory system. 

Provide coord inated  materials transport strategy that allows efficient ― just in time‖  delivery of 

hazardous materials. 

Use alternative equipment or laboratory methods designed  to reduce consumption of hazardous 

materials. 

Minimize use of hazardous materials in relationship to testing/ experimental volume.   

Use automated  laboratory equipment that maximizes sample throughput while minimizing 

sample size, reagent quantity, and  waste streams. 

Work with Environmental Health and  Safety (EHS) personnel and local code officials in 

developing action plan. 
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Indoor Environmental Quality 

Prerequisite 3 Laboratory Ventilation 

Intent 

Ensure that minimum requirements for IAQ and  safety are met  

Requirements 

Prerequisite 3.0 Meet the minimum requirements of ANSI Z9.5 (latest version). 

Technologies & Strategies 

Provide monitoring and  control of fume hoods and  room pressure. Technologies include fume 

hood  monitors and  alarms, volume metering, and  automated  laboratory room  pressure control. 
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Prerequisite 4 Exterior Door Notification System 

Intent 

Ensure that use of exterior doors does not compromise laboratory safety.  

Requirement 

Prerequisite 4.0 Provide an explicit notification system for all d oors lead ing d irectly from 

pressure-controlled  laboratory spaces to the outside.  

Technologies and Strategies 

Install alarms or warning lights for all doors lead ing d irectly from lab spaces to outside. Alarm 

system should  notify affected  persons with minimal annoyance to other build ing  occupants. 
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Credit 9 Indoor Environmental Safety 

Intent 

Ensure health and  safety of employees  

Requirements 

Design laboratories to ensure contaminants are contained  and  workers are protected .  

Cred it 9.1 (1 point) Optimize indoor airflow based  on results of computational fluid  

dynamics (CFD) or physical modeling. 

Cred it 9.2 (1 point) Conduct fume hood  commissioning that includes ASHRAE-110 Method  

of Testing Performance of Laboratory Fume Hoods (latest version) As 

Installed. Scope of testing to include 6.1 Flow Visualization, 6.2 Face 

Velocity Measurements and  7.0 Tracer Gas Test Procedures. The hood  

performance rating for the Tracer Gas Test procedure shall be at least 4.0 

AI 0.1 as specified  in ASHRAE-110. 

Cred it 9.3 (1 point) Design all alarm systems in the laboratory to be inherently self-

identifying and  failsafe. 

Technologies & Strategies 

Credit 9.1: 

Optimize indoor lab airflow with proper fume hood  location. Use small control zones.  Use 

specialty laboratory supply air d iffusers.  Separate lab from non -lab spaces. 

Credit 9.3: 

Incorporate verbal warning systems, placards, and / or warning lights into alarm systems.  

Conduct failure mode analysis on alarm systems. 
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Innovation and Design Process 

The following is a list of suggested  areas for innovation cred its. It is not meant to be an 

exhaustive or restrictive list, and  innovations not on the list may also be candidates for the 

innovation cred its. 

 Mini Environments: Minimize the space that has rigorous environmental requirements. Use 

specially enclosed  spaces to keep areas requiring tight environmental controls as small as 

possible. One example is the provision of a clean bench for a process instead  of the use of an 

entire cleanroom. 

 Displacement Ventilation : A low-pressure air d istribution system in which incomin g air 

originates at floor level and  rises to exhaust outlets at the ceiling. Incoming air is delivered  to 

interior rooms by way of floor-level vents. This incoming air d isplaces upper air, which is 

exhausted  through ceiling-level vents. Air pollutants generated  within the build ing are 

removed  at source and  are not recirculated . In add ition, heat generated  by ceiling level lights 

is removed , and  thus heat is not included  when estimating build ing cooling loads.  

 Optimized  Utility Services: Use equipment withou t excessive utility service requirements 

(e.g. high pressure), or provide stand -alone utility services. For example, equipment that 

requires high-pressure compressed  air, water, or steam, or excessively chilled  water should  

be avoided  when equipment requir ing less intensive service are available to the 

owner/ occupant.  Often excessive requirements are d riven by low equipment first -cost, but 

put a significant burden on the laboratory's utility infrastructure.  One piece of equipment 

can d ictate the utility service delivery set-point with significant energy impacts.  Where lab 

equipment may d ictate utility service set-points, consider stand -a-lone utility systems (e.g. a 

ded icated  chiller).  

 Design for Flexibility and  Modularity: For example, the use of interstitial floors. 

 Design for Catastrophic Events: Innovative design that minimizes the release of hazardous 

chemicals into sanitary sewer and  storm water during a catastrophic event such as a fire, 

flood  or earthquake. 
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