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What Is a High-Performance Building?

U 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.




Why is this important to you?

How can the Whole Building Design Guide
help you achieve High-Performance?

Factors Influencing Current &
Future Building Projects

EN ERGY CONSERVATION

S
ngcc

SAFE & SUSTAINABLE BY THE BOOK

Executive Order 13614 Hes & © %0

Federal Leader | T
Energy and Eco Pﬁrmancew\\ T
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High Performance Attributes
= . Accessibility
* Aesthetics

e Cost Effectiveness

e Functionality

‘: ° H isto ri C P reservat i ON The Office of Governmentwide Policy at the
GSA headquarters building in Washington, DC
was designed to maximize flexibility, allowing

o P rOd U CtiVity new occupants to change the space to fit

their group and individual needs.

e Security/Safety
. * Sustainability

High Performance Attributes = WBDG Design Objectives

Why aren’t we succeeding in creating
High-Performance Buildings?

‘Standard’ desj’ /. ‘ke a relay, \ce where one
discipline com etes«_»ir work, =fore passing
the project | ‘to the n<_on¢ vith no real
coordination a._ang projec ~_am members.
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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

= [ awsuits

= Premature failures of materials & systems

= Value of investment decreases while costs of
operations & maintenance increase

A Conundrum

W

Can we get to where
we need to go
from the place we
came from?
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Think About It ...

* To raise new questions, new
possibilities, to regard old
problems from a new angle,
requires creative imagination
and marks real advance in
science.

¢ We cannot solve our problems
with the same thinking we
used when we created them.

Albert Einstein

We need Creative Thinking & Innovation!

Evolution in Lighting Technology
in the Last 150 Years

Incandescent Fluorescent

<

L.E.D
The Point is this ...
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Green Buildings & Occupant Satisfaction

What’s Working, What’s Not*

U 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.

U Common complaints had to do with:
= Acoustics (too noisy, not enough privacy)
= Thermal comfort (limited temperature control)
= Daylighting (too much glare and light spill)

Similar results from other studies done over last few years

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

What Is Whole Building Design?

\ To achieve high-
performance S“S“‘"ab'e\
buildi ngs Cost-Effective

* It takes an
Integrated Design  Accessible
Approach and it

Performance
Buildings

Functional

requires an Productive Aesthetic
* Integrated Team \ /
Historic
Process
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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

EPA Region 8 Headquarters
Denver, CO

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
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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

e Specialists (Security, Telecom, Acoustics)

¢ Community Members or Other Stakeholders
¢ Operations and Maintenance Personnel
Others???? (Real Estate Buyer)

An Integrated Team can find a single design strategy that meets multiple design objectives
This is a tactic that can control project cost!

Building Site Selection

= Solar Access*

= Stormwater Management

= Undeveloped Land/Wetlands
= Public Transportation

= QOccu pa nt Amenities Police & Security Operations Facility
X . Little Creek Naval Amphibious Base
= Compatible Functions
= Security (ATFP, CPTED)
Green

= Disaster Avoidance Globes

*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!
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The Building as a System

oy
L]

Mcharicaiihctical the building enclosure (building
e T - envelope system);

P NGRS REaE RER * theinhabitants (humans and/or
L f?"‘ - "j' {*}‘: animals and/or plants, etc.);
g, T iyr*w = * the building services

; PR BERE REE: (electrical/mechanical systems);
; I H H: ¢ the site, with its landscape and
ol T S - services infrastructure; and
IO T * the external environment
N vp—p— (weather and micro-climate).
LI TR

| — — Harmonization of these elements
ﬁ__-__!- is the key to high performing buildings.

From Prof. Kesic
Building Science Concepts

Cost / Influence Over the Quality of a

Rapidly
Major Decreasing Low Influence
Influence . Influence | a
- High ! I . Large
Influence
" early for o} EXPENDITURE
optimal design Z =
outcome and 3 INFLUENCE S
™
reduced z
life-cycle cost.
Low Small
Perform Perform Design and .
Business Pre-Project Construct Opt.eratlon "
. A . Maintenance
Planning Planning Project
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HOME | ABOUT | CONTACT | SITE MAP | LOG I | Y b

National Institute of Building Sciences

DESIGN GUIDANCE = PROJECT MANAGEMENT | OPERATIONS & MAINTENANCE

The Gateway to Up-To-Date

Information on Integrated

“Whole Building® Design

T iq and T gi

With over 500,000 users 1

downloading 5 milkon Ay

documents per month ! partormancel
[y

The goal of Whole Building P o8
Dsign s to orea & 2ls
successul high-performance building by
applying an integrated design and team
approach to the project during the planning and
programming phases.

EXPLORE

>

2 FOLLOWUS ON 0 eookmark anp
TWITER SHARE WBDG

POPULAR LINKS
Unified Faciliies Criteria
Unified Facilities Guide Specifications (UFGS)
Gonstruction Waste Management Database
Building Envelope Design Guide

Federal Green Consiruction Guide for
Specifiers

Federal High Performance & Sustainable
Buildings
Mechanical Insulation Design Guide

Resource Pages

prE=Ey
Building Science Concepts and
- Relationships

NEWS

Top Sponsor Set for Building Innovation 2014
118, 2013
View Detais

Short Course Early-Bird Rates Extended One
More Week: Don't Miss the Savings

Jut 15, 2013

View Detais

Spend a Day Improving Your Seismic Design
Skills

Jor 31, 2013

View Detais

EVENTS

Earthquake Engineering Techniques: From the
NEHRP Provisions to Building Seismic Design
Aug 16, 2013
View Detais

Construction Information Technology Alliance
BIM Gathering 2013

Nav 12, 2013

Vigw Detals

PERIODICALS

© Bl DING SCENCES

June 2013 Subscribe andior view

DOCUMENTS & REFERENCES  TOOLS CONTINUING EDUCATION | BiM

LEARN MORE

PARTICIPATING AGENCIES
‘Select an agency below for more informtion on its
lbuilding programs

ORmOBL@
89O

RED PROGRAM

Building Research TaTormation Knowledgebase
is a new collaborative effort of the American
Institute of Architects and the National Institute of
Building Sciences. BRIK is an interactive portal
offering onling access to peer-reviewed research
projects and case studies in all facets of building,
from predesign, design, and construction through
occupancy and reuse. For mare infarmation, visit
wurwhrikbase org

NEW & UPDATED PAGES

Building Materials and Fumishings Sustainability
Assessment Standards

Resource Pags - 0762013

FEMPOS Sustainable Strategies for Existing
Federal Facililies
Caontinuing Education - 07182013

FEMPFTS23 Re-Thinking Operations &
Maintenance for High Performance Bulldings
Continuing Education - 081272013

Mitigating Insurance Risks through Sustainability

Desipn Guidance | Whole Building Design Guide - Windows Internet Explorer

@7@; v [&] nitoitimen wbdg.org st

Elle Edit Wiew Favorites Tools  Help

i Favorites | 48 Design Guicance | Whole Bulding Desion Guide ]

BB [ mE v Page - Safety - Tools- @h-

a program of the
Mational Institute of Building Sciences
WHGLE BUILDING DESIGN GUIDE

Desian Objectives
contains information organized by the specific design goal

PRODUCTS & SYSTEMS

Building Types

+ Space Types

Desian Disciplines

process

Products & Systems

DESIGN GUIDANCE | PROJECT MANAGEMENT | OPERATIONS & MAINTENANCE DOCUMENTS & REFERENCES

HOME | ABOUT | CONTACT

of the sections below:

contains information organized by the type of building or use

contains information organized by the type of functional space within buildings

contains information erganized by CSI MasterFormat™ or UniFormat™

SITE MAP | LOG IN

TOOLS | CONTINUING EDUCATION | BiM | APPLIED RESEARCH

) COMMENT OH THIS PAGE
I 500KMARK AND SHARE

pers can improve the performance and quality of their
ecommendations provided within the categories of this

contains information organized by the professional disciplines’ role in the ‘whole building’

Multiple links between various sections of the WBDG and the Internet allow you to easily access all
relevant enline information related to a topic, including design tools, federal mandates, and
government and non-government standards. Atthe bottorn-maost level of the site, browse in-depth
technical summaries, called Resource Pages, written by industry experts

Mational Institute of Building Sciences | An Autheritative Source of Innevative Selutions for the Built Envirenment
1090 Vermont Awenue, NW, Suite 700 | Washington, DC 20005-4350 | (202) 285-7800 | Fax (202} 289-1082

-

8/12/2013
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WBDG Sustainable Design Topics

Ed BOOKMARK AND SHARE

Accessible Optimize Energy Use
Aesthetics RELATED RESOURCE PAGES
Cost.Effective [2) & Barrier Systems in Buidings
Functional / Operational OVERVIEW {2 Ar Decontamination

. Within This Page
Hists P vati " " : . Aternati Ergy

{stone Presenaton Onan annual kasis, buildings in the United States consume 39% of * Overview (2 Aemative Eneroy
Productive America's energy and 65% of its electricity. Furthermore, buildings * Recommendations [2) Balancing Security/Safety and

emit 38% of the carbon dioxide (the primary greenhouse gas
assaciated with climate change), 49% ofthe sulfur dioxide, and 25%

Sustainabilty Objectives

Emerging lzzues.

§ X . v o Biogas
Sustainable afthe nitragen oxides found in the air. Currently, the vast majority of * Re:je;”':“;es ==
Optimize Site Potential this energy is produced from non-renewable, fossil fuel resources, emlenean VIEVY ALL RELATED (42) ]
* Optimize Energy Use h America’s supply of fossil fuel dwindling, concerns for energy * NajorR

supply security increasing (both for general supply and specific VIEW RESOURCE PAGE INDEX

needs of facilities), and the impact of greenhouse gases on the
world's climate rising, it is essential to find ways to reduce load, increase efficiency, and uti
renewable fuel resources in facilities of all types.

Protect and Conserve
ater

HIS PAGE CONTAINS LINKS TO

4 = ONSTRUCTION
= RITERIA
ASE

Use Greener Materials

Enhance Indoor
Environmental Quality (IEQ)

Or

During the facility design and development process, building projects must have a comprehensive,
integrated perspective that seeks to.

mize Operational and

# Reduce heating, cooling, and lighting loads through climate-responsive design and
conservation practices;

Employ renewable energy sources such as daylighting, passive solar heating, photovoltaics
geothermal, and groundwater cooling;

Specify efficient HVAC and lighting systems that consider part-load conditions and utility
interface requirements

Optimize building performance by employing energy medeling pregrams and optimize system
contral strategies by using occupancy sensors CO, sensors and other air quality alarms; and
Moniter project perfermance through a policy of commissioning, metering, annual reporting
and periodic re-commissioning

BUILDING TYPES

SPACETYPES

DESIGN DISCIPLINES

PRODUCTS & SYSTEMS

Apply this process to the reuse, renovation or repair of existing buildings as well.

[— 1B =

RECOMMENDATIONS

Reduce Heating, Cooling, and Lighting Loads through Climate-Responsive Design
and Conservation Practices
» Use passive solar desian; orient, size, and specify windows; and locate landscape elements
with solar geometry and building load requirements in mind
« Use high-performance building envelapes; selectwalls, roofs, and other assemblies based
on long-term insulation and durability requirements.

Employ Renewable or High-Efficiency Energy Sources

+ Renewable energy sources include solar water heating, photovoltaic (PVY, wind, biomass, and
geathermal. Use of renewable energy can increase energy security and reduce dependence
on imported fuels, while reducing or eliminating gas emissions with
energy use. Consider solar thermal for domestic hot water and heating purposes.

» Evaluate the use of building scale to take advantage of on-site renewable energy technologies
such as solar water heating, and geothermal heat pumps.

+ Consider the use of larger scale, on-site renewable energy technologies such as
photovoltsics, solar thermal, and wind turbines.

« Evaluate purchasing electricity generated from renewable sources or low polluting sources
such as natural gas

Specify Efficient HVAC and Lighting Systems

+ Use gnergy efficient C equipment and systems that meet or exceed 10 CFR 434, For
Department of Defense facilities, refer to the standards within UFC 3-200-01. Desian for
Energy Conservation

« Use lighting svstems that consume less than 1 wattsquare foot for ambient lighting.

+ Use Energy Star® approved and/or FEMP-designated energy efficient products or products that
meet or exceed Deparment of Energy standards

« Evaluate energy recovery systems that pre-heat or pre-cool incaming ventilation air in
coemmercial and institutional buildings.

« Investigate the use of integrated generation and delivery systems, such as co-generation, fuel
cells, and off-peak thermal storage. See also WBDG Distributed Eneray Resources (OER) and
Microturbines.

Optimize Building Performance and System Control Strategies

 Employ energv modeling programs early in the design process.

+ Use sensors to control loads based on occupancy, schedule and/or the availability of natural
resources such as daylight or natural ventilation

« Evaluate the use of modular compenents such as boilers or chillers to optimize part-load
efficiency and maintenance requirements.

« Evaluate the use of Smart Controls that merge building automation systems with information
technology (IT) infrastructures

= Employ an interactive energy management tool that allows you te rack and assess energy and
water consumption like the Energy Star® Portfolio Manager.

Moniter Project Performance
« Use a comprehensive, building commissioning plan throughout the life of the project.
« Use metering to confirm building energy and environmental performance through the Iife of the
project
+ See also WBDG Facility Performance Evaluation

8/12/2013
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w [ hitpsjuwmw whdg.org/designjmininize_cansumption.php

Fle Edt Wew Favortes Took Help

5. Favorites @ Optimize Eneray Use | Whole Building Design Guids | | - [ g v Page~ Safety ~ Tooks ~ (@

Sustainability and Energy Security

Energy independence and security are important components of national security and energy
strategies. Today, power is mostly generated by massive centralized plants, and electricity moves
along transmission lines. "Getting off of foreign oil” means minimizing energy consumption
through energy conservation and efficiency, and generating energy fram local, renewable sources,
such as wind, solar, geothermal, etc. (see WBDG Distributed Energv Resources, Fuel Cell
Technology, Microturbines, Building Integrated Photovoltaics (BIPY), Davlighting, Passive Salar
Heating) Additionally, using distributed energy systems adds to building resiliency as the threats of
natural disaster damage become mare frequent

BACK TC TOF

EMERGING ISSUES

Met Zero Eneray Buildings Executive Order 13514
requires all new Federal buildings that are entering
the planning process in 2020 be ‘designed to
achieve zero-net-energy by 2030." There are also
commercial building and residential programs
promoting net-zero energy. Examples of commercial,
residential and government net-zero energy
buildings exist and can provide guidance for the
development of future net-zero energy buildings

Passive survivability, which is described as the ability ~ Reef-meunted PV on carport, North Island

" ! Maval Base, San Diego, C4
of a facility to provide shelter and basic occupant
needs during and after disaster events without
electric power is becoming a design strategy to consider, particularly in areas of the country where
storms and floods have been reoccurring annually or more often. Incorporate facility survivability
concepts in the design of critical facilities, including on-site renewable energy sources that will be
available to power the building soon after a major storm passes. Checldist for Passive Sunvivability

Green Walls or Vertical Gardens, sometimes referred to as Vegitecture' are beginning to appear as
a design element in urban buildings. Be sure they do not conflict with site security requirements
including Crime Prevention Through Enviranmental Design (CPTED).
|+

| T @0 [ @ mneme [7a - [Rioo% -

Minimize Cnergy Consumptien
v Daghan Resouss

= Fodural Ergrae Mang

= Eaédéral Heseard 1 High-Parfeirnance Grean
3 nE), Nation: cience 3nd Technology Councll Repont Dotober 2008
1 Commurcial Build LS Dopartment of Energy Building
& Pragram

BOG case shudies; Caner Iy

and Devalog Aget 80 EN

Ietanye shnaleay EPA Mew England Reglonal

Labaratar

slay Henewabile or H
3nonal Hensyanls § e

acy Energy Sourcis
(1R

3. Sandia Hatic
Proinct (REPPY an

Specify Cfficient HVAC and Lighting Systems

o 10CFR 434 Sybpan 4

» ASHRAE RO |

Optimize Bullding Performance
s WBD unction: .

* U3 Department of Energy (DOE), [niemadr
T 4

W v i

armaticn Systems: State ol the Technslagy and User Case Sumes
Lawrence Berkeley National Laborstory, November 2003

gpy—FedCeonber, the Federal Faollies Envronmental Slewardship and
Comgliance Assistance Center, |5 a collaborative effor Detween the Ofkce of the Federal
Emdronmenial Executive (OFEE), the U.S. Ammy Corps of Engingers Construction Engineeting
Resvarch Laboratary, and the U & EPA Federal Facilities Erforcoment Office. FedCenber
replaces the previous Fed3ie as 3 one-stop source of environmental stewardship and
complisnce agssistance informalion focused solely on the needs of federal government
tacilities

= Executly

3 Technical Guigance
i
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e Air Barrier Systems in Buildings

e Building Enclosure Design
Principles and Strategies

e Cool Metal Roofing
¢ Daylighting
e Electric Lighting Controls

e Energy Efficient Lighting

e Evaluating and Selecting Green
Products

e Extensive Vegetative Roofs

e High-Performance EIFS
e High-Performance HVAC

Energy & Sustainability Resource Pages

HVAC System Design for Humid
Climates

Indoor Air Quality and Mold
Prevention of the Building
Envelope

Measuring Performance of
Sustainable Buildings

Natural Ventilation

Passive Solar Heating

Sun Control and Shading Devices
Sustainable O&M Practices
Water Conservation

Windows and Glazing

a program of the
National Institute of Building Sciences
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MEmE = Freye!
DELIVERY TEAMS

©J COMMENT ON THIS PAGE
I BOOKMARK AND SHARE

RISK MANAGEMENT Project Planning, Delivery and Controls

Lest updated: 06-11-2012
BUILDING COMMISSIONING
OVERVIEW

Excellence in Project Management is achieved through a
structured process thatincludes multiple phases

Initiating

Planning

Executing

Monitoring and Controlling
Closing

The process balances the key project constraints and provides a tool for making decisions
throughout the project based on stakeholder values, performance metrics, established procedures
and project goals.

RELATED RESOURCE PAGES

Qacnieeing Sustainable Site Design
through Low Impact Development
Within This Page Pracioes

® Overview

(D Balancing Security/Safety and

o lisjor Resources
Sustainability Objectiv

[2) construction Phase Cost
lanagement

[2) Construction Waste WManagement

[2) Cost Impact of the ISC Security
Criteria

WVIEW ALL RELATED (1)

VIEW RESOURCE PAGE INDEX

HIS PAGE CONTAINS LINKS TO

& = ONSTRUCTION
= RITERIA
: ASE

Effective project management includes strategies, tactics, and tools for managing the design and
construction delivery processes and for controlling key factors to ensure the client receives a facility

8/12/2013
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REAL PROPERTY INVENTORY Home = Operations & Mzintenance ) COMMENT ON THIS PAGE

(RP1) ° BOOKMARK AND SHARE
Facilities Operations & Maintenance

by Don Sapp, Plexus Scientific RELATED RESOQURCE PAGES
Updated by the Facilities O&M Committee

COMPUTERIZED MAINTENANCE
MANAGEMENT SYSTEMS

(CMMS) N [2) Evaluating and Selecting Green
Last updated. 11-09-2011 Products

COMPREHENSIVE FACILITY

OPERATION & MAINTENANCE INTRODUCTION VIEW RESOURCE PAGE INDEX

MANUAL Within This Page
Facilities operations and maintenance * Intreduction
encompasses all that broad spectrum * Related Issues
of senvices required to assure the built * Emerging lssues @".F‘é{.&"“"“
environment will perform the functions * Major Resources €
for which a facility was designed and
constructed. Operations and
maintenance typically includes the day
-to-day activities necessary for the
building and its systems and
equipment to perform their intended
function. Operations and maintenance are combined into the common term O&M because a facility
cannot operate at peak efficiency without being maintained; therefore the two are discussed as
one.

THIS PAGE CONTAINS LINKS TO

The Faciliies Q&M section offers guidance in the following areas:

+ Real Property Inventory (RPI—Provides an overview on the type of system needed to maintain

an inventory of an organization’s assets and manage those assets

Computerized Maintenance Management Systems (CMMS)—Contains descriptions of

procedures and practices used to track the maintenance of an erganization’s assets and

associated costs

Computer Aided Facilities Management—is an approach in Facilities Management that

includes creation and utilization of Infermation Technology (IT-kased systems in FM practice.

+ O&M Manuals—it is now widely recognized that O&M represents the greatest expensein
owning and operating a facility over its life cycle. The accuracy, relevancy, and timeliness of
well-developed, user-friendly O&M manuals cannot be overstated. Hence, it is becoming more
commen for detailed, facility-specific O&M manuals to be required as a part of the total
COMmMISSIONING process

HOME | ABOUT | CONTACT | SITE MAP | LOG IN

— I

a program of the
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DESIGN GUIDANCE

0JECT MANAGEMENT  OPERATIONS & MAINTENANCE | DOCUMENTS & REFERENCES | TOOLS | CONTINUING EDUCATION | BIM | APPLIED RESEARCH

: ome > Operations & Waintenance = !
REAL PROPERTY INVENTORY e e ) COMMENT OH THIS PAGE

(RPI) B BOOKMARK AND SHARE

COMPUTERIZED MAINTENANCE i ) ) ) RELATED RESOURCE PAGES
MANAGEMENT SYSTEMS Operations and Maintenance for Historic Structures
(CMMS) by Barry Loveland, (Chief, Division of Architecture & Conservation) [S1Evaluating ang Selecting Green
P Historical & Museum Commission Products
COMPREHENSIVE FACILITY Last updated. 11-04-2010
OPERATION 3 MAINTENANCE VIEW RESOURCE PAGE INDEX
S — INTRODUCTION
Within This Page
This section addresses the special nature of historic structures * Introduction
and how they should be treated with respect to operations and + Deseription
maintenance (O&N) in the ongoing use of a structure, whatever + Application

that use may be. Modern use of historic structures inherently
comes into some measure of conflict with the desire to preserve
them. These conflicts may be caused by code requirements,
accessibility issues, human comfort, life safety, and other modern
needs which can cause conflict and require compromises.
Therefore, everyone invelved in the O&MW of historic structures
should be aware of a structure’s significant and character-defining features, past freatments, and
how O&M should be applied to best preserve the structure

* Emerging lssues
* Relevant Codes and
Standards

Additional Resources.

The term histaric structure is used throughout this resource page to include not only historic
buildings, but also other types of histaric structures and components of cultural Iandscapes. While
each historic structure has its unique set of needs, the principles outlined herein should generally
apply. (See also WBDG Historic Preservation.)

DESCRIPTION

Operating and maintaining historic structures
must take into account the following factors:

« history

- significance of features

original and later construction compenents
sodmaterigl
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FEDERAL HIGH PERFORMANCE
AND SUSTAINABLE BUILDINGS

FEDERAL MANDATES

CONSTRUCTIOH CRITERIA BASE

PRODUCTGUIDE

PERIODICALS

CASE STUDIES

PARTICIPATING AGENCIES

INDUSTRY ORGANIZATIONS

) COMMENT O THIS PAGE
I BOOKMARK AND SHARE

Home > Docums & References

Documents & References

FEDERAL HIGH PERFORMANCE AND SUSTAINABLE BUILDINGS
This section provides the key information needed by Federal personnel to meet high performance
and sustainable building (HPSB) requirements. More

FEDERAL MANDATES
This section contains links ta key federal mandates such as executive arders, federal regulations
etc.that apply to the areas of building design, construction and management. More

CONSTRUCTION CRITERIA BASE (CCB)

CCB is an extensive electronic library of construction guide specifications, ' “ONSTRUCTION
manuals, standards and many other essential criteria documents linked =RITERIA
throughoutthe WBDG. [ore i : ASE

Recent Updates

+ [aster Specifications Posted: 01-02-2013

PERIODICALS
Download current issues of the Journal of Building Enclosure Design, Journal of Building

Information Modeling, Journal of Haz ard Mitigation and Risk Assessment, and Journal of Advanced
and High-Performance Materials.

CASE STUDIES
This section highlights facilities demonstrating the ‘whole building’ process in design, construction
and maintenance. Lare

National Institute of Building Sciences | An Authoritative Source of Innovative Solutions for the Buitt Environment
1080 Vermont Avenue, NW, Suite 700 | Washington, DC 20005-4950 | (202) 269-7800 | Fax (202) 289-1092
@ 2012 National Institute of Building Sciences. All rights reserved. Disclaimer
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FEDERAL HIGH PERFORMANCE
AND SUSTAINABLE BUILDINGS

FEDERAL MANDATES

CONSTRUCTION CRITERIA
BASE

Specifications Library
Regulations Library
Standards Library
Documents Library
CAD Library

Tools Library

PRODUCTGUIDE

PERIODICALS

CASE STUDIES

PARTICIPATING AGENCIES

INDUSTRY ORGANIZATIONS

) COMMENT ON THIS PAGE
3 E0OKMARK AND SHARE

Construction Criteria Base (CCB)

a library service of the Whole Building Design Guide Search GCB

Construction Criteria Base (CCB}is an extensive electrenic library of construction guide Quick Search @
specifications, manuals, standards and many other essential criteria documents. Published and
updated continuously, CCB contains the complete unabridged, approved, current electranic
equivalents of over 10,000 documents direct from participating federal agencies. CCB is the most
effective tool available for finding and using current, approved U.S. construction criteria. Documents
are available as Adobe® POF files and some documents are also furnished by agencies in word-
processing formats or in the SPECSINTACT specification processing program used by the Army,
MNAVFAC and NASA Documents are organized first into Libraries, then by Source and Category

For document inquiries or additional infermation, please contact us either by phone at 877-CCB-
5667 or by email at cchsuppori@nibs.or

Keep current with CCB additions and updates via our @ CCB RSS.
CONSTRUCTION CRITERIA BASE INDEX

@ Specifications Library

Unified Facilities Guide Specifications (UFGS
WFAC Specifications

il C Standard Specifications
M. C Guide Performance Work Staternents

.
.
.
.
& VA Specifications
.
.
.

Eederal Green Construction Guide for Specifiers
DOE General Desian Criteria
NIBS Specifications

%Ragulaliuns Library

Eederal Mandates
0O3HA Requlations
NIOSH Reaqulations
Accessibility Regulations
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Home > Documents & Ref: and High Performance Building Datsbase ) COMMENT ON THIS PAGE

FEDERAL HIGH PERFORMANCE
AND SUSTAINABLE BUILDINGS " " I n BOOKMARK AND SHARE
Case Studies and High Performance Building Database

Below you will find case studies that demonstrate the ‘whole building’ process in facility design,
CONSTRUCTION CRITERIA BASE  Construction and maintenance. Buildings marked with I8 are Seyond Green™ Award Winners

FEDERAL MANDATES

ERODRCIGUAE Bertschi School Living Science Building F8

Project Size: 1,425
Building Type: Educational
Project Type: New ConstructioniAddition

PERIODICALS
CASE STUDIES

PARTICIPATING AGENCIES

California Public Employees’ Retirement System {CalPERS,
INDUSTRY ORGANIZATIONS Headguarters Complex

Project Size: 1.1 millon gross #*

Building Type: Mixed-use Office Building

Project Type: New Construction

Center for Neighborhood Technology T8
Project Size: 12,800 &

Building Type: Institutional

Project Type: New Construction

Charlotte Vermont House
Project Size: 2800 fi*

Building Type: Residential

Project Type: Single Famiy Residential

Emerson Global Data Center
Project Size: 35,000 7

Building Type: Wission-Critical Global Data Center
Project Type: New Construction on an Existing Site
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= Tools
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BROW/SE ALPHABETICALLY
BROW/SE BY CATEGORY Tools

BROWSE BY AGENCY USE ‘Welcome to the Toals section of the Whaole Building Design Guide. These pages offer information
on avariety of desktop or Web-based tools used in the building industry.

Browse Alphabetically

Browse by Caregory
+ Code Compliance
Cost-Estimating
+ Design & Analysis
Energy Analysis
Life-Cycle Casting | Assessment
+ Life-C danagement/ Maintenance
Erofessional & Construction Senices
Specification Aids

Browse by Agency Use

* Air Force Civil Engineer Support Agenc
Department of Energy (DOE)
Department of Interior (DOL)
+ Depariment of Veterans Affairs (VA)
Emvironmental Protection Agency (EPA)
General Services Administration (G:
National Aeronautics and Space Administration (NASA}
Maval Facilities Enagineering Command (NAVFAC
+ U.8. Army Corps of Enaineers (USACE

LS. Coast Guard (USCG)

National Institute of Building Sciences | An Authoritative Source of innovative Solutions for the Built Environment
1090 Vermont Avenue, NW, Suite T00 | Washingten, DC 20005-4950 | (202) 289-7800 | Fax (202) 289-1092
@ 2012 National Institute of Building Sciences. Al rights reserved. Disclaimer
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whole Building Desian Guide | Continuing Education

Courses

Federal Energy Management ‘Welcome to the WBD'G continuing education system. The WBDG contains a wealth &Q_N “’;

Program Courses ofinfarmation and is your gateway to up-to-date infarmation on integrated Whole & A
Building’ Desian Techniques and Technolegies. The courses featured offer an =
introduction to whole building design concepts as well as more specific -

applications for design abjectives, building types and operations and maintenance. 23

The content in the WBDG has been developed by top
experts in the fields of architecture, engineering, planning,
facility management and facility energy management,
among others. So you can be assured thatthe infermation
is up to date and relevant and will inspire you to engage in
the process of whole building design contributing to the
stock of America's building

EDUCATION
PROVIDER

Distance education is a great and very convenient way for architecture, engineering, building
desian and facility management professionals to gain valuable knowledge about whole building
design while earning continuing education credits. As a registered CE provider, the WBDG CE
systen is a source of Health, Safety and Welfare (HSW) and Sustainable Design (SD) AIA
Continuing Education System learning units (LUs) for registered architects, USGBC GBCI CE
hours for LEED Professionals and Federal Energy Management Program CE Units. AlA members
‘will receive their leaming units and certificate of completion upon passing the course test,
completing an evaluation form and filling out an affidavit. Other building design professionals will
receive a certificate of completion for approval and processing with their professional membership
organization upon passing the course testand completing an evaluation form and filling out an
affidavit.

Enroll now or log in to begin taking a class with the WBDG Continuing Education System.

COURSES

Select a category below to see a list of courses available.

Whole Building Design Guide (WBDG) Courses

Federal Enerqy Management Program (FEMP) Courses

WOME |ABOUT | CONTACT | SITE AP |LoG 1

p—
A% 2] ), = —
=8 ]

DESIGN GUIDANCE | PROJECT MANAGEMENT OPERATIONS & MAINTENANCE DOCUMENTS & REFERENCES TOOLS | CONTINUING EDUCATION  BIM

Home > Continying Egucation > WBDG Courses

couRses OMMENT OH THIS PAGE
o e 3 - g . ) =ookmank AND SHARE
C‘*""*‘ Building Design Guide | Whole Building Design Guide (WBDG) Continuing Education
ourses
Courses
WBDG courses offer 3 range of educational content from an introduction to Wnole ‘-\‘"4,‘
Building Design concepts to more specific applications for design abjectives, building & %
types, and operations and maintenance. The contentin the WBDG courses is B
developed by top experts in the fields of architecture, engineering, planning, facility o3|

and facility energy amang others. So
assured that the information is up-to-date and relevant and will
inspire you to engage in the process of Whole Building Design
contributing to the stock of America’s building.

Enroll now or log in to begin taking 2 class with the WEDG
Continuing Education System.

ne

EDUCATION
PROVIDER

Course Approved  Approved
for AlA | for GBCI
Lis | CEHours

G01 The integrated Design Process v
v
BDGU2 Panning tor Secyre B v
GO4 Optiizing Cosrations and Maintenance (BN v
ng Pringiples and v v
v v
v v
v
v v
v
Design Process and Strategies v
zing Desion Straiesies for Sustaingble Design v v
gies for Sustanabie Histo v v
v v
v
&: The Principles and v
o Impact w v
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Federal Energy Management Program
(FEMP) Continuing Education Courses

E-LEARNING COURSES

These interactive, 0n-0emand. $e-paced, and SHIUAcking CoUrses are SUPOMIe of the Fedenal

Building Personnel Training Ad competencies and wil provide up-o-data information targeted to FIRST THURSDAY SEMINARS
mid-lpvel Facarsl Engsgy, Welic, and Sugtainal negers, FEMIP First Thursday Seminars provide tiaining for Federal energy and environmental
Course Approved] Approved] A professionals. Leading expents adcress bmely topics in 90-minute Sessions.
TorAlA | forGBCI | for FEMP
Course Approved
s | CEHours CEUs ke
v v v CEus
v v v v
v v v
v
v v
v
v v v v
v v v v
v v v 3l v
2 v [ v v
v v
= ~
HomE | Apout| contact| smEmar| oo | B e [ |EEEd ©
ational BIM Standard ole Building Desig de do ernet Explore B
g‘;f’ [&] 100 wbrdg.org i s HIEE Google o]
° Ble Edt Wew Favortes Toos Help
= »
1iBs ginf ¢ Favorites |§NetmnelmM Standard | Whole Building Design Guide ‘ | fr v Bl 0 e v Page~ Safety - Took~ @-
WoUSTH HouE | ABouT| conTact | smemar| oo | BN el [ |IEEEEd
BIM LIBI

7> BIM Librarias | Whela Building Design Guida - Windews Intarnat Cxplorar

G._ &l vl

Ele  Edl Yew Fgeordes Took  Help

NIBS §
"
» atic] ‘¢ Farurbes | 8B Lbesnes | who Dulde Desion Gude & -
Wt | anout | comtact
INDUS’

BIM LI Mational Institute of Bullding Sclences

CONTINUING EDUE

NIBS B3 INTIATIVES

OMMENT Cal THIS PAGE

B woommasc ano siant
INDUSTRY BIM INTIATIVES BIM Libraries

Las! updated. 03-22.2011
LM LISRARIES

A structurs (3 nesded in order to 20008 (e intar-relanonanyD of projects a2 el 83 defn
range of projects to defing & Buiding inlor
the o nd 1o undersanaing of what

the oves
ive, tere /3 N0 end 10

Bazed onthe work 1o date we have been able 10 generate a map of
e and shucture of BIM. BuildingSMART IntemaSonal has long
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Additional Energy/Sustainable Content

* Green Building Standards & Certification Systems
* Living, Regenerative & Adaptive Buildings

* Greenhouse Gas Emissions in Federal Buildings

* Biomimicry: Designing to Model Nature

~ » Alternative Energy

* Net Zero Energy Buildings

* Distributed Energy Resources
e Smart (Wh0|e bldg) ContrOIS EcoSense in British olub

is one of the first 3 Living
Buildings certified in the
world (Photo Credit: ILBl.org.)

FEMP Guide to Integrating Renewable
Energy in Federal Construction

The Federal Energy Management Program Guide is available online at
www.femp.energy.gov/reconstructionguide/.

The WBDG resources pages accompanying the Guide are:

* Biogas Biomass for Electricity Generation
e Biomass for Heat Daylighting

e Fuel Cells and Renewable Hydrogen

¢ Geothermal Electric Technology =~ Geothermal Energy — Direct-Use

* Geothermal Heat Pumps Hydropower
¢ Ocean Energy Photovoltaics
e Passive Solar Heating Wind Technology

e Solar Ventilation Air Preheating Solar Water Heating

19
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Renewable Energy Resource Pages

———— PV Modules

e Description: How does
it work; types & cost
of technology

Cambiner Bax

DC Disconnect

¢ Application:
Economics; assessing s —— S
resource availability

Typical grid-connected photovoltaic system

¢ Design & Procurement
considerations

e QOperations &
Maintenance

¢ Special considerations

The Judith Gap Wind Energy Center in Montana
is comprised of 90 GE 1.5-MW turbines, for a total
capacity of 135 MW
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BUILDING ENVELOPE DESIGN Home = Design Guidance = Building Envelops Design Guids ) COMMENT OH THIS PAGE
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Introduction Building Envelope Design Guide
Below Grade Systems The Natienal Institute of Building Sciences (MIBS) under guidance
Wall Systems from the Federal Envelope Advisorv Committee has developed

this comprehensive guide for exterior envelope design and
construction for institutional / office buildings. The Envelope
Design Guide (EDG) is continually being improved and updated

Fenestration Systems BUILDING ENVELGPE DESIGN GUIDE

Roofing Systems

Atria Systems through the Building Enclosure Councils (BECs). Any edits, revisions, updates or interestin
adding new information should be directed to the BEDG Review Committee through the 4
This section supported by: ‘Comment link on this page 1
"% Building
Enclosure INTRODUCTION
3 Council

BELOW GRADE SYSTEMS
+ Eoundation Walls
+ Eloor Slabs
+ Plazas, Tunnels, Vaults

WALL SYSTEMS
+ Castin-Place Concrete
+ Exterior Insulation and Finish System (EIFS

* Masonry
+ Panelized Metal

+ Precast
+ Thin Stone |

ncrete

FENESTRATION SYSTEMS

findows
+ Curtain Walls
+ Sloped Glazing

20
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BUILDING ENVELOPE DESIGN

GUIDE
Introduction
Below Grade Systems
»Wall Systems
* Castin-Place Concrete

Exterior Insulation and
Finish System (EIFS)

Masonry
Panelized Metal
Precast Concrete

Thin Stone

Fenestration Systems

Roofing Systems

Atria Systems

This section supportsd by
"% Building
Enclosure

A Council

Heme > Design Guidance = Buiding Envelope Design Guide > Yall Systems = Cast-in-Place Concrete

) COMMENT ON THIS PAGE
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Building Envelope Design Guide - Cast-in-Place Concrete
Wall Systems

by John F. Duntemann, PE

RELATED RESOURCE PAGES

[D Arr Barrier Systems in Buildings

[ Blast Safety of the Buiding
Envelope

06-01-2003

INTRODUCTION [2) chemical / Biclogical / Radiation
Within This Page (CBR) Safety of the Building
 Introduction Envelope

The Executive House in Chicage is generally known as the first
reinforced concrete skyscraper. At the time of it's completion in
1959, it was the tallest reinforced concrete building in the United
States at 39 stories, or 371 feet. In 1962, the twin towers of Marina

= Description

» Fundamentals

[2 Designing Buildings to Resist
Explosive Threats

City in Chicago set a new record at 588 ft above grade. These * Apoiications D) Flood Resistance of the Building
distinctive circular, reinforced concrete towers also served as an + Emerging lssues Envelope

early example of a cast-in-place concrete wall system. e Relevant Codes and

Subsequently, Chicago's Lake Point Tower builtin 1968 and Standards VIEW ALL RELATED (12)
Houston's One Shell Plaza builtin 1970 set new records at 645 ft = Additionsl Resources VIEW RESOURCE PAGE INDEX

and 714 ft, respectively. While both of the latter buildings are clad in

materials other than concrete, their innovative structural systems

are reflected in their facades and established the precedent for many ofthe cast-in-place concrete
wall systems seen throughout the United States.

HIS PAGE CONTAINS LINKS TO

% = ONSTRUCTION
» RITERIA
ASE

Performance Issues
Thermal Performance
Moisture Protection
Fire Safety
Acoustics
Material/Finish Durability
Maintainability

WHOLE BUILDING DESIGN GUIDE

DESIGN GUIDANCE | PROJECT MANAGI

MECHANICAL INSULATION
DESIGN GUIDE

Introduction

Design Objectives
Materials and Systems
Installation

Design Data
Specifications
E-Learning Modules
simple Calculators
Resources

Case Studies

Glossary

Update Summary
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Mechanical Insulation Design Guide
by the National Mechanical Insulation Committee (NMIC)
Last updated: 03-29-2012

NIA SERVICES

The Mational Institute of Building Sciences (NIBS) through the
National Mechanical Insulation Cammittee (MMIC) has developed
the Mechanical Insulation Design Guide (MIDG) to provide a
comprehensive source of information on the performance, use,
testing and standardization of mechanical insulation in buildings
and industrial facilities

PRODUCT CATALOG

MECHANICAL INSULATION DESIGN GUIDE

The MIDG is continually being improved and updated. Any edits, revisions, updates orinterestin
adding new information should be directed through the ‘Comment link on this page.

INTRODUCTION

= Introduction

« Background
o National Mechanical Insulation Committee
o National Mechanical Insulation Committee (NMIC) Objective
o Mechanical Insulation Market Definitions

« Scope of the Design Guide
© Using the Mechanical Insulation Design Guide
o Why?, What? Where? How?, How To?, How Much?

W

.
m

xample Design Problems
o Example 1
o Example 2

DESIGN OBJECTIVES
= Introduction

= Design Objectives
o Condensation Control
= B Condensation Control Calculator far Horizental Pipe

8/12/2013
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SUSTAINABLE BUILDINGS Federal High Performance and Sustainable Buildings

Bolicy Back . FHPSB TECHNICAL GUIDANCE

olicy Background The Federal Government is the nation's single largest landlord and energy consumer, operating
Hew Construction and Major |~ Mmore than 500,000 facilities comprising mare than 3 billion square feet. Historically, approximately B pszaimer
Renovation $30 billion is spent annually on acguiring or substantially renovating Federal facilities, and about

7 billion is spent on energy for Federal facilities. Almost $200 billion is spent on personnel
compensation and benefits for civilian employees. This feotprint represents an enormaous
Supporting Technical opporunity to transfer sustainable technologies and practices on a large scale, thereby helping to
Cdamce transform the marketplace and create a more healthy work environment.

Existing Buildings

This section provides the key information needed by Federal persennel to meet high performance
and sustainable building (HPSB) requirements including.

FEDERAL MANDATES

CONSTRUCTION CRITERIA BASE
Several Executive Orders and legislative mandates direct Federal

Policy Background /gencies to achieve specific HPSB goals. This section provides an
overview of these requirements.

PRODUCTGUIDE

PERIODICALS

|

SR New Construction & Executive Orders 13514 and 13423 require all Federal agencies to comply
Major Renovation with the Guiding Principles for New Construction and Majsr Renovatisn
This section includes technical guidance nesded to mest each of these

Guiding Principles.

PARTICIPATING AGENCIES

INDUSTRY ORGANIZATIONS

Existing Buildings Executive Order 13514 requires at least 15% of each agency's existing
facities and building leases (above 5,000 gross square feet) to mest the
Guiding Principles by 2015. To meet this goal, most agencies must upgrade
their existing bullding stock, which means compliance with a separate set
of Guiding Principles for Sustainable Existing Buidings that are detailed in
this ssction

|

S RERN TSN 11 <. ction includes additionsl supparting technical quidance to help
Guidance agencies meet HPSB requirements.

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.

Before making what could be a major investment in the retrofit
of existing buildings for energy and sustainability
improvements, it is important to determine if the investment is
worthwhile in perspective with other building conditions.

 Is the building structurally sound?

» Are seismic upgrades needed to meet current standards?

» Are ashestos & other contaminants present?

e Can the work be done is phases to minimize disruption to
occupants?

» Ifagreenroof is being considered, can the roof support
the additional weight without costly reinforcement?

22



Strategies for Energy Retrofits
of Existing Buildings

Recommission* all energy & water systems to determine
they are operating at optimum performance; then upgrade
energy* & water* systems to minimize consumption

Determine occupancy patterns, then apply daylight* &
IHVAC* & lighting* control sensors in appropriate
ocations

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

* = WBDG Resource Page Topic

Strategies for Energy Retrofits
of Existing Buildings

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*

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

8/12/2013
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Strategies for Energy Retrofits
of Existing Buildings

» Take the opportunity afforded by the building renovation to
incorporate sustainable operations & maintenance*
practices & switch to green cleaning products &
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

* = WBDG Resource Page Topic

Determine Building Air Tightness

» Before upgrading to High-
Efficiency HVAC, check air
tightness of building envelope

» ASTM E1827 Standard Test
Methods for Determining
Airtightness of Buildings Using an
Orifice Blower Door

» ASTM E779, Determining
Airtightness of Buildings Air
Leakage Rate by Single Zone Air
Pressurization

E

Blower Door Testing

>Also check for stuck dampers, Wagdy Anis WIE .
Building Enclosure Councils

dirty filters, bad sensors, faulty or BETEC
incorrect wiring

8/12/2013
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Measurement & Verification

™ « |f the building is metered, review last two
" years of utility bills to determine if
consumption [not cost] has risen

* Plan on installing
meters for electric,
gas, water and any
other utilities

« Smart meters and submeters are preferable

to monitor real-time consumption, control
demand and increase tenant accountability
[cost control]

Additional Resources

[ = fi] Sis g oo s g cmmemes Fune = 4 [T -

Journal

8/12/2013
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Energy Efficiency &
RGY | renewabie Energy

Building Technologies Office
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TECHNOLOGIES BUILDINGS EQUIPMENT STANDARDS

Buildings

EMERGING. RESIDENTIAL APPLIANCE & BUILDING ENERGY
CODES

Information

SEARCH

otable vesion [ Share

Aot Advanced Energy Retrofit Guides
Take Action to Save

Popular Commercial Links

Energy The Advanced Energy Retrofit Guides (AERGs)
were created to help decision makers plan,

Activities
design, and implement energy improvement
173d Ta: Calcuistos projects in their facilities. With energy managers
Addvanced Energy Desion in mind, they present practical guidance for
Guides kick-stanting the process and maintaining
Advanced Ensrgy Retrofit momentum throughout the project life cycle.
Guides These guides are primarily reference documents,

allowing energy managers to cansult the

Building Es Dat
o SNy S particular sections that address the most

Exchange Specification

Walmart Partnership
Brings LEDs to
Parking Lots

pertinent tapics.. Useful resources are also cited
throughout the guides for further information, Each
AERG is taillored specifically to the needs of a

Buikdings Performance
Database

Tools

Data Centers: specific building type, with an emphasis on the
most effective retra-commissioning and retrofit
measures identified by experts familiar with those

Energy Asset Score Simulation

The Advanced Energy Retroft Guides.
(AERGs) help buikding owners and

- EnergyPlus Whole Building Energy

Energy Modeing Software unique opportunities and challenges. The guides sl P gp:nsmdm Energy Simulation Application
[T E— present a broad range of proven practices that coniruction professionels plan, e
Performance Pannership can help energy managers take specific actions design, and implement energy - High Performance Buildings Database
Research Projects at any stage of the retrofit process, resulting in efficiency upgrades in commercial

energy savings for many years 1o come S - Building Energy Software Tools Directory
‘Standard Ener
Efficiency Data Piatform One of the most important gaps in the current
Stote & Local Energy literature is reliable and actionable cost and energy savings methods and data. The Financial Opportunities @
Efficiency Action Nebwark AERGs address this gap by providing very comprehensive analytical methods for

Iculating thy flect f retro Th h

Technclogy cal u:a m?ﬂw e cost-el eu‘ iveness u;hrewp:ulzrrng;supres ‘ES‘?\TLU‘!S ar; o N @
sl TR supplemented by examples using the Pre-1980s Commercial Reference Buildings, and

by detailed case studies how have Webinars ®
g“;‘rn‘;’f'f Parformenck implementad similar measures in commercial buildings. All of the AERGs are available

for free download
Workforce Development & Events @
Training o Advanced Energy Retrofit Guide for Office Buildings

* Advanced Energy Retrofit
 Advanced Energy Retrofi

uide for Retail Buildings Newsletter
Guide: Grocery Stores

Partner with DOE

C » Advanced Energy Retrofi
Resource Database

Guide: K-12 School

Publications

Ressarch & Development An AERG for health care facilities is also currently under development.
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Home > Project > Building &

DELIVERY TEAMS

RISK MANAGEMENT Building Commissioning

oy the WBDG Project Management Commttee
BUILDING CONINSSIONING Last updated. 06-1-2012
Determine Project

Performance Requirements INTRODUCTION

Document Compliance & Within This Page

s Building Commissioning is a rapidly growing A-E-C Project * Introduction
Management praclice thatis being embraced by public and private  « Aposcation

Sihie SomiekRg arganizations because of its benefits in improved project delivery A
results Standards

This section of WBDG organizes 3
guidance, and resources under three broad principles, including

Determine Project Blanthe

c Process, and Document nd Rtis impontant o note that
all taree principles are applied over the life-span of a capital design and construction project, and
that it takes & multi-gis¢iplined effort invohing cwners, design professionals, construction
managers, and commissioning providers 1o achieve optimal resulls from the commissioning
process.

ltis important to startthe commissioning process early and to bring the commissioning agent
(CxA) on board during or before schematic design, This early involvernent is critical for the timely
and useful development of the Owner's Project Requirements (OPR), the subsequent design team
Basis of Design (80D) and the beginning of the Operations & Maintenance (O&M) Systems
Manual. Ifthese tasks are lef uniil later in the process and “reverse engineered” to match the
design, their usefulness as catalysts for dialog and quality tracking taols is lost

Appainting the Cxa immediately after the architects and engineers allows the CxA to become
familiar with existing programming doruments and proceed immediately to the OPR workshop and
the development of the MEP and other criterion that match the project needs. When the Systems
Wanual is started at this early stage, the inclusion of D&M requirements is ensured. The inclusion
of O&M in the early stage project programming is the key to the long- term persistence of the energy
efficiency and equipment longevity strategies built into the design

This section provides an overview of commissioning drivers, benefits, goals, and principles and
general commissioning guides, standards, and resources.

Definition

ASHRAE Guidefine 0, The Commissioning Process, defines commissioning as "a quality-oriented
process for achieving, verifing, and documenting that the performance of facilities, systems, and
assemblies meets defined objectives and criteria”. Commissioning is an all-inclusive process for
alline planning delivery and managing risks fo erifical funclions performed n o o

S & MAINTENANCE DOCUMENTS & REFERENCES TOOLS ~CONTINUING EDUCATION  BIM

[ sesrch]

COMMENT ON THIS PAGE
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RELATED RESOURCE PAGES

[2) Balancing Security/Safety and
Sustainabiity Objectives

[2) Canstruction Operations Buiding
Information Exchange (COBIE)

[ Construction Phase Cost
Management

(2 Faciity Performance Evalustion
(FPE)

(Dl indoor Air Guaity and Mold
Prevention of the Buiding
Envelope

IEW ALL RELATED (9)

VIEW RESOURCE PAGE INDEX
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SUSTAINABILITY
AND HISTORIC
FEDERAL BUILDINGS

Integrating the Requirements of the National Historic Preservation Act
with the Requirements of Executive Order 13514: Federal Leadership in
Environmental, Energy, and Economic Performance

May 2, 2011

INTRODUCTION 2
INTEGRATED PLANNING AND DESIGN 6
REUSING HISTORIC BUILDINGS 11

THE SECRETARY
OF THE INTERIOR'S
STANDARDS FOR

~ REHABILITATION &

ILLUSTRATED
GUIDELINES ON
SUSTAINABILITY
FOR
REHABILITATING
: HISTORIC
~=  BUILDINGS

X OF
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FOTE RECUT COMTACT T STE AP LOC T By = ] SEARCH
a program of the

National Institute of Building Sciences
WHOLE BUILDING DESIGN GUIDE

DESIGN GUIDANCE | PROJECT MANAGEMENT | OPERATIONS & MAINTENANCE DOCUMENTS & REFERENCES | TOOLS | CONTINUING EDUCATION | BIM | APPLIED RESEARCH

Hol ools > Construction Waste Management Database

BROWSE ALPHABETICALLY Tools 0 © COMMENT ON THIS PAGE
Construction Waste 3 BOOKIARK AND SHARE

BROV/SE BY CATEGORY Management Database

GSA
BROVWSE BY AGENCY USE The Construction Waste Management Database contains information on companies
that haul, collectand process recyclable debris from construction projects. Created in
2002 by G3A's Environmental Strategies and Safety Division to promote responsible waste
disposal, the Database is a free online senvice for those seeking companies that recycle
coenstruction debris in their area. Use the form below to search the Database by state, zip code or
material(s) recycled. See also the WBDG Construction Waste Mansgement resource page

SEARCH THE DATABASE

To search the database, select the material(s) you would like to be processed and the location by
state/province or postal code (or leave the State/Province and Postal Code fields blank to search all
locations).

Location:

State: | Nationwide ¥ _oR-Postal Code

Material(s) you would like processed:

™ Appliances ™ Metals: Ferrous

™ Asphaltt ™ Metals: Mon-ferrous

™ cardboard ™ Mixed/Co-rningled Waste
I~ Carpet I Plastic

™ Ceiling Tile ™ Roofing: Asphalt-hased
™ Concrete ™ Roofing: EPDM

- Gypsum Drywall - Salvaged/Surplus Materials for Reuse
I Land Clearing/Soil I Wood: Landclearing Debris

™ Lighting ™ Wood: Scrap Lumber

™ Masonry

services: [~ PickUp I~ Drap Off

Disclaimer: Mention of any company, product, policy, or the inclusion of any reference does not constitute
sndorsement by GSA or WEDG

Are people getting the message that
WBDG is the best resource to achieve
high-performance buildings?

WBDG averages 500,000 unique visitors per month
from all over the globe who download
over 6 million documents each month
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Getting to High-Performance

O An energy-efficient, high-
performance building is best
achieved using the integrated design
approach

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

O So, now you know that the best
resource available to plan, design,
construct, operate & maintain New
Buildings and major Building
Renovation Projects is the

Whole Building Design Guide

National Institute of Building Sciences
Annual Conference

January 6-10, 2014

SR TTM ADVANCING LIFE-CYCLE  Vioshingion varort

ez PERFORMANCE  voiveoon o

|BUILDING 8
[INNOVATION &

Building Innovation 2014 is a gathering place for building community leaders
to convene for five impactful days of information sharing, networking and a
content-rich conference and educational program, offering sponsors and
exhibitors a great opportunity to support the Institute’s efforts, reach their
target audience, showcase their products and services, and gain valuable
exposure and recognition for their contribution to the built environment

http://www.nibs.org/?page=conference2014

8/12/2013
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To Achieve High-Performance
Buildings & Meet the Challenges of
the Future

-

L You need .... P
* Vision
* Creative Thinking
* Knowledge

¢ Information .
* Tools .

You provide the Vision & Creative Thinking...
WBDG will provide the rest!

Whole Building Design Guide

Richard R. Paradis, P.E., BSCP, Bd. Cert. NCE
National Institute of Building Sciences
202-289-7800
rparadis@nibs.org

www.WBDG.org
Twitter: @wholebldgdesign

)
f’/—'._
U

National Institute of

= BUILDING SCIENCES
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