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The Sustainable Buildings Industry Council

Our mission: We unite and inspire the building industry 
toward higher performance-through education, outreach, 
advocacy and the mutual exchange of ideas.

Our vision: To dramatically improve the long-term 
performance and value of buildings by advancing a 
whole building approach to design, construction and 
operation.
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Residential & Small Commercial Buildings

Sustainable Buildings Industry Council

K-12 School Buildings
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Federal Buildings

Sustainable Buildings Industry Council

Time to start planning to submit for the 2009 SBIC Awards!
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A High Performance Approach to 
Building Design,

Construction and Operations

Beyond GreenTM

Sustainable Buildings Industry Council
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What Is a High Performance Building?

Energy Policy Act, Section 914. Building Standards
• A building that integrates & optimizes all major high-performance 

building attributes, including energy efficiency, durability, life-cycle 
performance, and occupant productivity.

Energy Independence & Security Act of 2007, Title IV, 
Energy Savings in Buildings and Industry, Section 401, 
Definitions

• A building that integrates and optimizes on a life cycle basis all 
major high performance attributes, including energy conservation, 
environment, safety, security, durability, accessibility, cost-benefit, 
productivity, sustainability, functionality, and operational 
considerations. 
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High-Performance Buildings
• Achieve long-term value and performance
• Are enduring assets in their communities
• Support and enhance human performance
• Reduce operating costs
• Are safe, secure, accessible 
• Protect the environment
• Are the result of using a whole building approach 

Sustainable Buildings Industry Council

High-Performance Bldg Design 
Strategies

[Apply to building renovations & new buildings]• Design and build a better building envelope (or upgrade existing)
• Reduce water runoff and water pollution
• Build tight – Ventilate right
• Right-size the HVAC system (do the real calcs, not rules of thumb)
• Reduce paths of air and water penetration
• Provide daylighting and views to occupants
• Specify high efficiency HVAC equipment
• Specify plumbing fixtures that use less or no water
• Specify high efficiency lighting fixtures and controls with occupancy 

sensors and daylighting controls
• Specify materials that pollute less
• Investigate design alternatives with energy modeling
• Use Total Building Commissioning of all building systems
• Use proven technologies - no gadgets or high costs
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What are we getting now?

• Building codes are minimum
• One attribute is prominent while others are 

overlooked or trivialized 
• Low Occupant satisfaction
• Lawsuits
• Premature failures of materials & systems
• Value of investment decreases while costs of 

operations & maintenance increase

Sustainable Buildings Industry Council

Acoustical Satisfaction Low

• CBE’s analysis of 15 
buildings by 4096 
respondents

• over 60% of 
occupants in 
cubicles think 
acoustics interfere 
with their ability to 
get their job done

The Center for the Built Environment (CBE) at UC Berkeley
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Green buildings: What’s working, 
what’s not – HOK Post Occ. Report

Occupants of green buildings generally show a higher level 
of satisfaction with their built environment than do 
occupants of standard buildings, but their buildings fall 
short in some key areas. 

Common complaints had to do with: 
• acoustics (too noisy, not enough privacy), 
• thermal comfort (limited temperature control), and
• daylighting (too much glare and light spill). 

[HOK Post Occupancy Evaluation Report of 7 HOK-designed green 
buildings as reported in BD&C June 9, 2006]

Sustainable Buildings Industry Council
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Personnel costs represent the most 
significant portion of total life cycle cost

Business Rationale for Better Buildings

Total Expenditures over a 30 
year life of a commercial 

building.

Construction, maintenance
and operational costs 
8% - 15%

Personnel Cost:
85% – 92%

Sustainable Buildings Industry Council

Environmental Impact of Buildings

Reusing an existing building can lessen the environmental impact
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Goal: Reduce Environmental Impact

• Optimize Site Potential
• Optimize Energy Use
• Protect and Conserve Water
• Use Preferable Products
• Enhance IEQ
• Optimize Operational/Maintenance 

Practices
WBDG Sustainable Design Objectives

Sustainable Buildings Industry Council

Rating Systems

• Green Buildings (Existing)
– LEED-EBOM  
– Green Globes CIEB
– Energy Star

• Building Security
– PLUS/BSC

• Others

Also Professional Accreditations: AIA, PE, CEM, LEED AP, BSCP, Bd Cert NCE, etc.

How do you measure the performance of your building?
Who can you trust with confidence to certify critical aspects of your building?
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To Do a Job WellTo Do a Job Well
It Takes the Right ToolsIt Takes the Right Tools

If You are planning, designing, constructing, renovating, operating 
or maintaining a building you also need the right tool …

Sustainable Buildings Industry Council

The Whole Building Design Guide

Bldg. 33, 
Washington Navy Yard

Federal Bldg. 
Oakland, CA

Walter Reed Army Institute 
of Research, Forest Glen, MD

www.wbdg.org
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The Whole Building Design Guide 
(WBDG) as a Tool

Your Complete
Internet Resource
to Integrated,
‘Whole Building’,
Design Information
and Tools.

The WBDG
condenses the
vast amount of
Web-based data
on building design, 
products, & systems 
Into usable, up-to-date 
information. 

Single Point Access!

Sustainable Buildings Industry Council

What is Whole Building Design?

• It is an Integrated 
Design Approach
and a

• Integrated Team 
Process to 
achieve high-
performance 
buildings
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‘Whole Building’ Approach

Materials, systems, and assemblies 
reviewed from many different 
perspectives 

Building components, sub-systems 
and materials are interdependent, 
can impact the total performance of 
the whole, and can perform ‘double 
duty’

NREL Solar Laboratory
Golden, CO

Sustainable Buildings Industry Council

Integrated Project Team

Comprehensive Stakeholder 
involvement throughout the building’s 
life cycle

Evaluation for cost, quality-of-life, 
future flexibility, energy efficiency, 
overall environmental impact, 
productivity, creativity, and how the 
occupants will be enlivened

Mark O. Hatfield U.S. Courthouse
Portland, OR
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Applying the Integrated Team 
Process

Who needs to be at the table at the outset of your 
project to ensure an integrated team process?

• Architect
• Landscape Architect
• Owner, Client, Tenants
• Engineers
• Programmers
• Interior Designer
• Contractor
• Specialists (Security, Telecom, Acoustics)
• Community Members or Other Stakeholders
• Operations and Maintenance Personnel
• Others???? (Real Estate Buyer)

An Integrate Team can find a single design strategy that meets multiple design objectives

Sustainable Buildings Industry Council

Building Siting Issues

• Solar Access*
• Security (Standoff Distance, CPTED)
• Stormwater Management
• Public Transportation
• Occupant Amenities
• Compatible Functions
• Disaster Avoidance

*Building orientation for passive solar heating, 
daylighting, natural ventilation, views, potential impacts 

of future development.
[Real Estate Buyer must be informed!!!]

Note: Applies to Selecting an Existing Building, as well!



14

Sustainable Buildings Industry Council

Small

Large

Low

High

IN
FL

U
EN

C
E

C
O

ST

EXPENDITURE

INFLUENCE

Rapidly 
Decreasing 
Influence

Perform
Business
Planning

Perform
Pre-Project
Planning

Design and 
Construct

Project

Operation & 
Maintenance

Major 
Influence

Low 
Influence

Influence 
early for 

optimal design 
outcome and 

reduced  
life-cycle cost.

Cost / Influence Over the Quality of a 
Project
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w/ DIRECT LINKS to
Other Resources & Pubs.

Labs21
Design and Planning of Research

and Clinical Laboratory Facilities

WBDG Building Type Page 
on Research Laboratory

w/ direct links to: Govt. Lab; 
Vivarium; Therapeutic Envi. RP; 
Sustainable Lab Design RP, 

Security & Safety in Labs RP, etc. 

CCB Documents

VA Research Laboratory Des. Guide
NIH Design Policy and Guidelines
HHS Biosafety in Microbiological 

and Biomedical Laboratories

NGS
ISEA Z358.1—Emergency Eyewash

and Shower Equipment
ANSI/AIHA—Z9.5 for Laboratory 

Ventilation
NFPA 45—Fire Protection for 

Laboratories using Chemical

WBDG Goal

…… to provide centralized access and use of facility to provide centralized access and use of facility 
information in a knowledge based management information in a knowledge based management 
environment, from a environment, from a ‘‘whole buildingwhole building’’ perspective.perspective.



15

Sustainable Buildings Industry Council

Sustainable Buildings Industry Council

Click on Topic
to go directly

to that section
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Design Objectives

Sustainable Buildings Industry Council

Tools and Resources in WBDG

Green Construction Guide for Federal Specifiers
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Impact of WBDG as a Tool

In 2008, WBDG had 2,400,000 visitors

[average of 250,000 visitors a month]

And 20,800,000 downloads

[1.7 million pdf downloads a month]

Sustainable Buildings Industry Council

LEVEL 3 -
SUSTAINABLE
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Resource Pages

• Concise summaries
• Written by industry 

experts
• Format:

– Introduction
– Description
– Application
– Relevant Codes & 

Standards
– Emerging Issues
– Additional Resources

Sustainable Buildings Industry Council

Sustainability- and Security/Safety-
Related Pages in WBDG

• Glazing Hazard Mitigation
• High-Performance HVAC
• Life Cycle Cost

Analysis (LCCA)
• Low Impact Development 

Technologies
• Mold and Moisture Dynamics
• Security and Safety in Laboratories
• Sun Control and Shading Devices
• Sustainable Laboratory Design
• Sustainable O&M Practices
• Threat/Vulnerability Assessments 

and
Risk Analysis

• Water Conservation
• Windows and Glazing

• Achieving Sustainable Site Design 
through Low Impact Development

• Air Barrier Systems in Buildings
• Air Decontamination
• Balancing Security/Safety & 

Sustainability Objectives
• Building Integrated Photovoltaics
• Cost Impact of the ISC Security 

Criteria
• Daylighting
• Designing Buildings to Resist 

Explosive Threats
• Distributed Energy Resources
• Electric Lighting Controls
• Energy Efficient Lighting
• Evaluating and Selecting Green 

Products
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Sustainable Design Objectives

• Optimize Site/Existing 
Structure Potential

• Optimize Energy Use
• Protect & Conserve Water
• Use Environmentally 

Preferable Products
• Enhance Indoor 

Environmental Quality 
(IEQ)

• Optimize Operational & 
Maintenance Practices

EPA's New England Regional Laboratory 
(NERL) achieved a LEED Version 1.0 
Gold rating. From conception the project 
was charged to "make use of the best 
commercially-available materials and 
technologies to minimize consumption of 
energy and resources and maximize use 
of natural, recycled and non-toxic 
materials." Chelmsford, MA

LEVEL 3 -
SUSTAINABLE

Sustainable Buildings Industry Council

LEVEL 3 -
SUSTAINABLE
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SUSTAINABLE

LEVEL 4 –
OPTIMIZE 
ENERGY USE

Sustainable Buildings Industry Council

RELATED 
RESOURCE 
PAGES
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RESOURCE 
PAGE

Sustainable Buildings Industry Council

RESOURCE 
PAGE
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RESOURCE 
PAGE
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RESOURCE 
PAGE
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RESOURCE 
PAGE
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RESOURCE 
PAGE
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RESOURCE 
PAGE
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Retrofitting Existing Buildings

• Retrofitting an existing building can be more cost effective 
than building a new facility. Designing major renovations 
& retrofits for existing buildings to include sustainability 
initiatives reduces operation costs & environmental 
impacts, & can increase building resiliency. 

• Understand building adaptability & resiliency. 

• Increase energy security: minimize energy consumption, 
use distributed generation, incorporate on-site renewable 
energy sources, & conserve water.

• Glazing: retrofit for energy efficiency, blast & noise.
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Existing Building Characteristics

• Building Resiliency: the capacity of a building to continue 
to function and operate under extreme conditions, such 
as (but not limited to) extreme temperatures, sea level 
rise, natural disasters, etc. As the built environment 
faces the impending effects of global climate change, 
building owners, designers, and builders can design 
facilities to optimize building resiliency.

• Building Adaptability: the capacity of a building to be 
used for multiple uses and in multiple ways over the life 
of the building. E.g., designing a building with movable 
walls/partitions allow for different users to change the 
space. Additionally, using sustainable design allows for a 
building to adapt to different environments & conditions. 

From WBDG Sustainable Design Objective

Sustainable Buildings Industry Council

Strategies for Energy Retrofits
for Existing Buildings

• Recommission* all energy & water systems to determine they are 
operating at optimum performance

• Determine occupancy patterns, then apply daylight* & HVAC* & 
lighting sensors in appropriate locations

• Determine if natural ventilation* & fresh air intake are feasible 
alternatives to reduce heating and cooling loads

• Evaluate the potential for installing renewable energy systems* to 
offset part of building load

• Consider solar shading devices* for windows and doors, including
those that generate electricity by PV. 

• Replace existing windows w/ high-performance windows* 
appropriate for climate & exposure. If building requires security 
upgrade, evaluate blast resistant windows & films*

* = WBDG Resource Page Topic
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Strategies for Energy Retrofits
for Existing Buildings

• Take the opportunity afforded by the building renovation to 
incorporate sustainable operations & maintenance* practices & 
switch to green cleaning product & methods*

• For historic buildings, update systems appropriately* to maintain a 
balance between the need for energy & water savings with the 
character of the original building fabric

• Develop a plan to optimize the recycling and reuse of demolition
debris & construction waste* to minimize waste to landfill

• Determine if a cool roof* or green roof* are cost effective ways to 
reduce heat island effect & stormwater runoff

• To ensure your newly renovated building continues to perform as 
designed, measure the performance* of the building regularly

• Balance the project’s sustainable goals with its security goals* 
including site renovation

* = WBDG Resource Page Topic

Sustainable Buildings Industry Council

Additional Resources

• Journal of Building Enclosure Design (JBED)

• WBDG Case Studies

• FEMP High Performance Federal Buildings Database

• DOE-EERE Commercial Buildings: Design, Construct & 
Renovate

• LEED for Existing Buildings: Operations & Maintenance 
(LEED-EBOM)

• The Green Globes Continual Improvement Tool for 
Existing Buildings (CIEB)
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Modernization

For GSA, its First Impressions Program addresses 
the quality of the entrance and lobby areas of its 
older facility portfolio. Key areas to upgrade:

• Exterior envelope
• Mechanical systems 
• Security
• Interior finishes, and
• Telecommunications infrastructure 

Federal Office Building, San Francisco, CA

Other considerations: workplace quality, maintenance, historic preservation

Sustainable Buildings Industry Council
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Use Bldg Types When No Agency 
Criteria Exists
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Executive Order 13423 Technical Guidance 
for Implementing the Five Guiding Principles 
for Federal Leadership in High Performance 
and Sustainable Buildings

Sustainable Buildings Industry Council

E.O. 13423 Technical Guidance Five 
Guiding Principles

The five Guiding Principles address:
• Employing integrated design; 
• Optimizing energy performance; 
• Protecting and conserving water; 
• Enhancing indoor environmental quality; and 
• Reducing the environmental impact of materials. 

To build from this and other accomplishments and to pave the way for future 
success, the President signed Executive Order 13423 "Strengthening 
Federal Environmental, Energy and Transportation Management" on 
January 24, 2007. This Executive Order (EO) consolidates and strengthens 
a number of prior EOs by establishing new and updated goals, practices, 
and reporting requirements for environmental, energy, and transportation 
performance and accountability.

In the area of sustainable design and high performance buildings, the new EO 
makes mandatory the five Guiding Principles of the MOU for all new 
construction and major renovations and sets an aggressive goal for 
applying these practices to existing capital assets over the next decade.
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Users Guide

Sustainable Buildings Industry Council

Charrettes/Project Team Meetings

• A high-performance building cannot be achieved 
unless the integrated design approach is 
employed. 

• Conduct charrettes & project team meetings 
from concept through planning, design & 
construction (include O&M folks)

• Use the Whole Building Design Guide as a tool 
to achieve high-performance buildings
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Whole Building Design Charrette

Idea: Use WBDG for your next 
Design Charrette or 

Project Planning Meeting

Sustainable Buildings Industry Council

Emerging Issues

• Focus on Existing Buildings
• Carbon footprint / greenhouse gas 

reduction 
• Building Information Modeling (BIM)
• Design for deconstruction
• Smart building technology
• Passive Survivability
• Net Zero Energy Buildings
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Let’s check out the WBDG!

www.wbdg.org

Be sure to visit the site when you start your next project!

Sustainable Buildings Industry Council

Richard R. Paradis, P.E., BSCP, Bd. Cert. NCE
Federal Buildings Program Manager

Sustainable Buildings Industry Council
rparadis@sbicouncil.org

202-628-7400 x201
www.SBICouncil.org


