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More than ever before, science based organizations and institutions are pursuing major facility 
upgrades with a key focus on sustainability and energy efficiency.  There are many evolving reference 
points and guidance tools to assist project teams in the pursuit of these goals.   
 
This presentation will benefit attendees by providing a guide to the sustainable rating systems 
applicable to new laboratory construction.  It will also describe a holistic approach to sustainability 
which goes beyond any one rating system.  Together, we will consider a systematic approach to the use 
of basic payback analysis and life cycle cost analysis.  The presentation will outline the new 
technologies available to model the performance of engineering systems, and will use past project 
examples to illustrate passive and active approaches to overall building energy performance.  Lastly, 
the presentation will give an overview of special products and technologies that can improve the 
performance of science facilities, laboratories and pharmaceutical production facilities. 
 

Abstract 
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sustainable rating systems applicable to new laboratory construction 
 
holistic approach to sustainability  
 
basic payback analysis and life cycle cost analysis 
 
technologies available to model the performance of engineering systems 
 
approaches to overall building energy performance 
 
products, concepts and technologies to improve your laboratory performance 
 

Abstract 
1. 
2. 
3. 
4. 
5. 
6. 
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LEED 
Leadership in Energy  
& Environmental Design 
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Labs21 (Our Friends) 
Labs for the 21st Century 

Co-sponsored by the U.S. Environmental 
Protection Agency (EPA) and the U.S. 
Department of Energy (DOE), Labs 21 is 
now transitioning to oversight by the 
International Institute for Sustainable 
Laboratories (I2SL). 
 
The Labs21 Environmental Performance 
Criteria (EPC) complements the U.S. Green 
Building Council's widely used Leadership 
in Energy and Environmental Design for 
New Construction (LEED-NC) rating system, 
extending it to set appropriate and specific 
requirements for laboratories.  

Core information resources: 
• A Design Guide for Energy-Efficient 

Research Laboratories 
• Best Practice Guides 
• Technical Bulletins 
• Case Studies 
• Energy Benchmarking 
• Laboratory Energy Efficiency Profiler 

(LEEP) Tool 
• Energy-Efficient Laboratory Equipment 

Wiki  
• Climate Neutral Research Campuses 

Website 
 
Design process tools: 
• Environmental Performance Criteria 
• Labs21 Design Process Manual 
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Labs21 
Labs for the 21st Century 

LEED Labs21 EPC 
Criteria available for multiple building types Specifically designed for laboratory facilities  

Created to be used on its own Created to work in conjunction with the LEED rating 
system 

Provides certification  Does not provide certification  

Produced by USGBC 

Produced by a series of working groups that included 
more than 40 architects, engineers, facility managers, 
and health and safety professionals organized by 
Labs21  

At-a-glance comparison of the LEED versus EPC rating systems 
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Green Globes 
The genesis of Green Globes, similar to 
LEED and many other systems around the 
world was BREEAM, developed in the UK in 
the 1980's. Based on the 1996 CSA 
publication of BREEAM Canada, Green 
Globes for Existing Buildings was developed 
in 2000 as the first online system. 
 
Green Globes for New Buildings Canada 
followed shortly thereafter, with the 
support of the Canadian Department of 
National Defense and Public Works and 
Government Services. In 2004, the system 
was adapted for the USA, where it is 
administered by the GBI (The Green 
Building Initiative), a standards developer 
through the American National Standards 
Institute (ANSI). 
  

Core information resources: 
• Rating System 
• Program Summary 
• Energy Modeling Expertise 
• Plaques 
• Water Calculator 
• Performance Benchmarking Samples 
• Case Studies 
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Living Building 
Challenge 
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Living Building 
Challenge 

Projects can achieve three types of certification:  
• Living Building Certification 
• Petal Recognition 
• Net Zero Energy Building Certification 
 
The Living Building Challenge project certification process for projects pursuing 
Full Certification or Petal Recognition is intentionally straightforward, while still 
fostering an environment of support and collaboration.  A project’s path from 
inspired vision to inspirational achievement consists of three steps: Registration, 
Documentation + Operation and Audit + Certification. 
 
The Net Zero Energy Building Certification follows a slightly different process. 
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How can we move toward a holistic approach to sustainability which goes beyond any 
one rating system? 
 

Holistic Sustainability 
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Holistic Sustainability: Built Ecology 
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Holistic Sustainability: Built Ecology 
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Holistic Sustainability: Built Ecology 
 



Sustainable Labs Canada Webinar: 
Efficient and Sustainable Facility Design 
February 18, 2015 

Approach to Sustainability FRAME WORK OF UNDERSTANDING 

| 16 



Sustainable Labs Canada Webinar: 
Efficient and Sustainable Facility Design 
February 18, 2015 

| 17 



Sustainable Labs Canada Webinar: 
Efficient and Sustainable Facility Design 
February 18, 2015 

LND and R & D Lab Design Survey, 2010 

| 18 



Sustainable Labs Canada Webinar: 
Efficient and Sustainable Facility Design 
February 18, 2015 

| 19 



Sustainable Labs Canada Webinar: 
Efficient and Sustainable Facility Design 
February 18, 2015 

Understand your Science. Know your resources. Build what you need. 

Do Less. With Less. Get More. 
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Science and 
Procedures People First 

Optimize 
Work Flows 

BUILD WHAT 
YOU 
NEED. 

UNDERSTAND 
YOUR 
SCIENCE. 

KNOW 
YOUR 
RESOURCES. 

SCIENCE + PEOPLE BASED PROGRAMMING 
 

Sustainability System 
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Avoidance 

Passive 
Systems 

Engineered 
Systems 

NO TECHNOLOGY. LOW 
TECHNOLOGY. 

SOME 
TECHNOLOGY. 

UNDERSTAND YOUR SCIENCE. KNOW YOUR RESOURCES. BUILD WHAT YOU NEED 

Sustainability System 
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A survey company (CIBEUS) recently asked what an 
appropriate payback period would be for an 
organization to consider undertaking an energy 
efficiency retrofit of any kind. The average payback 
period considered appropriate for the commercial 
and institutional building sector as a whole is 4.8 
years. Duration naturally depends on the type and 
content of work. Overall, 57% of owners would 
consider doing work with a payback period of 5 
years or more. A mere 9% would consider it only if 
the payback period was 1 year or less.  
 
 

Basic Payback Analysis 
A Systematic Approach 
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Photo-voltaics, new appliances, and modern technologies tend to 
cost more money. Most green buildings cost a premium of <2%, 
but yield 10 times as much over the entire life of the building. 
Kats, Greg, Leon Alevantis, Adam Berman, Evan Mills, Jeff Perlman. The Cost and Financial Benefits 
of Green Buildings, November 3rd, 2008 

 
In regards to the financial benefits of green building, “Over 20 
years, the financial payback typically exceeds the additional cost 
of greening by a factor of 4-6 times. And broader benefits, such as 
reductions in greenhouse gases (GHGs) and other pollutants have 
large positive impacts on surrounding communities and on the 
planet.” 

Kats, Gregory. (September 24, 2010). Costs and Benefits of Green Buildings [Web Log Post]. 

Life Cycle Cost Analysis 
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A life cycle assessment (LCA) can help avoid a narrow outlook 
on environmental, social and economic concerns by 
assessing a full range of impacts associated with all cradle-to-
grave stages of a process: from extraction of raw materials 
through materials processing, manufacture, distribution, use, 
repair and maintenance, and disposal or recycling. Impacts 
taken into account include (among others) embodied energy, 
global warming potential, resource use, air pollution, water 
pollution, and waste. 

Life Cycle Cost Analysis 
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New Modeling Technologies 
 
New technologies available to model the performance of engineering systems. 
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New Modeling Technologies 
EE4 
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New Modeling Technologies 
CAN-QUEST 

CAN-QUEST is a Canadian 
adaptation of eQUEST, the popular 
building energy simulation software 
from the United States.  
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New Modeling Technologies 
Ecotect Analysis 
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New Modeling Technologies 
Sefaira 



Sustainable Labs Canada Webinar: 
Efficient and Sustainable Facility Design 
February 18, 2015 

| 34 

New Modeling Technologies 
TRNSYS 
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New Modeling Technologies 
Green Building Studio 
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Scrutiny of Air Change Rates 
Zone Definition & Control 
Demand Based Ventilation 
Heat Reclamation 
Source Capture, Source Control – Ventilated Benches and Snorkels 
Concentration of Heating & Cooling Loads for Better Control 
Low Flow Fume Hoods 
Energy Star Equipment 
Chilled Beams 
Open Concept Planning  
Flexible Laboratory Casework and Overhead Service Distribution 
Commissioning & Re-commissioning 
Integrated Design Process 

Some Tech: Passive & Active Approaches 
To Improve Overall Building Energy Performance 
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Some Tech: Passive & Active Approaches 
Scrutiny of Air Change Rates 
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Some Tech: Passive & Active Approaches 
Zone Definition & Control 
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Some Tech: Passive & Active Approaches 
Demand Based Ventilation 
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Some Tech: Passive & Active Approaches 
Heat Reclamation 
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Some Tech: Passive & Active Approaches 
Source Capture, Source Control 
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Some Tech: Passive & Active Approaches 
Concentration of Heating & Cooling Loads for Better Control 
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Some Tech: Passive & Active Approaches 
Low Flow Fume Hoods 
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Some Tech: Passive & Active Approaches 
Energy Star Equipment 
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Some Tech: Passive & Active Approaches 
Chilled Beams 
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Some Tech: Passive & Active Approaches 
Open Concept Planning 
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Some Tech: Passive & Active Approaches 
Flexible Laboratory Casework and  
Overhead Service Distribution 
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Some Tech: Passive & Active Approaches 
Commissioning & Recommissioning 
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Some Tech: Passive & Active Approaches 
Integrated Design Process 
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