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 Copyright  2019 by ASHRAE/ICC. All rights reserved. No part of this 
presentation may be reproduced without written permission from 
ASHRAE/ICC, nor may any part of this presentation be reproduced, stored 
in a retrieval system, or transmitted in any form or by any means (electronic, 
photocopying, recording, or other) without written permission from 
ASHRAE/ICC.

 ASHRAE/ICC have compiled this presentation with care, but ASHRAE/ICC 
have not investigated and ASHRAE/ICC expressly disclaim any duty to 
investigate any product, service, process, procedure, design or the like, that 
may be described herein. The appearance of any technical data or 
editorial material in this presentation does not constitute endorsement, 
warranty or guaranty by ASHRAE/ICC of any product, service, process, 
procedure, design, or the like. ASHRAE/ICC do not warrant that the 
information in this publication is free of errors. The user assumes the entire 
risk of the use of the use of any information in this presentation.



Learning Objectives

1. Recognize the importance of developing a code-intended 
standard for design of high-performance green buildings and 
how these standards can be applied in practice

2. Differentiate IgCC and ASHRAE/ICC/USGBC/IES Standard 
189.1 from green building certification systems (e.g., LEED, 
Green Globes) 

3. Describe key requirements contained in the IgCC and  
ASHRAE/ICC/USGBC/IES Standard 189.1 on the important 
topics of sites, water, energy, IEQ, and materials

4. Distinguish between the two compliance path options 
(Prescriptive and Performance), their associated provisions in 
the IgCC, and how to apply them in a design

5. Describe the requirements for construction and plans for 
operating the building



OUTLINE
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 Background and Overview

 Chapter 1 - Scope and Administration

 Chapter 5 - Site Sustainability

 Chapter 6 - Water Use Efficiency

 Chapter 7 - Energy Efficiency

 Chapter 8 - Indoor Environmental Quality (IEQ)

 Chapter 9 - Materials and Resources

 Chapter 10 - Construction and Plans for Operations

Presenter
Presentation Notes
Novelty today - Standard tomorrow



History and Convergence

 2006: work begun to create a 
standard that could be adopted 
into building codes.

 2009: first edition released.
 2011: edition released.
 2014: ASHRAE and ICC reached 

agreement for joint development.
 2017: edition released and 

submitted to ICC for technical 
content of the 2018 IgCC.

 2009: work begun to create a 
green building code developed 
by and for local building 
officials.

 2012: first edition released.
 2014: ICC accepts 189.1 

technical content for future 
edition. 

 2015: edition released.
 2018 edition released with 

189.1 technical content.
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Standard 189.1 for the Design of  
High-Performance Green Buildings

International Green Construction 
Code (IgCC)

2006 2010 2012 2014 20182015 20172008

Presenter
Presentation Notes
ICC is responsible for the administrative portion of the IgCC while ASHRAE is responsible for the technical content.



The New Arrangement

7

 According to the 2014 agreement between ICC 
and ASHRAE, the following is how the code and 
standard will be promulgated, effective 2018:
U.S. and Canada
 ASHRAE will market the IgCC with ICC

Outside the U.S. and Canada

 ASHRAE will be allowed to publish and sell ASHRAE 
Standard 189.1. (Standard 189.1 is the technical basis of 
the IgCC)



IgCC and Standard 189.1
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 Optional compliance path (“Jurisdictional Compliance 
Option”) to the 2015 International Green Construction 
Code (IgCC)

 Standard 189.1 is the technical basis for the 2018 IgCC
(merged together)

 This talk focuses 
primarily on the 
technical basis of the  
IgCC (Standard 189.1)



IgCC/Standard 189.1 Versus LEED

Mandatory code intended 
for adoption in North 
American jurisdictions

Voluntary
rating system

International 
standard

Presenter
Presentation Notes
Std. 189.1 provides the Technical content of IgCC.



Low-hanging green strategies 
in the 2018 IgCC that align 
w ith LEED and are suitable as 
mandatory code provisions in 
most jurisdictions 

Presenter
Presentation Notes
The full IgCC document is pretty large. It includes over 100 measures for designing high performance green buildings. All the strategies are important, yet some are more suitable for broad adoption as regulatory requirements in code than others. 

If we take a step back, we know that there exist a number of low-hanging fruit with respect to the IgCC code. These measures have wide application, are cost effective, and provide direct benefits on projects. These are ready for direct application as regulatory requirements in building codes in most places, today. We know this because these strategies have been adopted as code already in some jurisdictions, and because of their high use and achievement as measures within LEED. 
[measures on screen are just a sample; not meant to be exhaustive or a complete list]



Sample of IgCC Measures that Align 
with LEED

https://new.usgbc.org/green-codes

Presenter
Presentation Notes
Here is a sample of the USGBC curated IgCC list, just showing energy measures here.  The full crosswalk is available on our green codes website (shown at bottom of screen). 
For example, see here how the selected IgCC energy measures have high achievement rates and also correspond well with LEED measures. By focusing on these measures that align between LEED and IgCC, we hope create a consistent platform between green codes and green rating systems and also encourage these low-hanging fruit to be adopted into building codes.  

https://new.usgbc.org/green-codes


Evolution of  LEED and Green Codes

LEED v2  LEED v3 LEED v4  



USGBC Resources

 Articles

 Policy briefs

 LEED/IgCC recommended alignment list 
with high achievement rates

 Coordinated IgCC trainings with ASHRAE 
and ICC

 Sample IgCC code compliance forms 
based on LEED forms (coming 2019)

https://new.usgbc.org/green-codes

Presenter
Presentation Notes
Check out our website to view more resources on utilizing the IgCC with LEED. 

https://new.usgbc.org/green-codes


CHAPTER/SECTION 1 -
SCOPE AND ADMINISTRATION



IgCC Purpose (§101.2)
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 Provides minimum requirements for the design, 
construction, and plans for operation of high-
performance green buildings that -
 Reduce emissions from buildings
 Enhance building occupant health and comfort
 Conserve water resources
 Protect local biodiversity
 Enhance resilience to natural 

and human-caused hazards
 Support regenerative 

material cycles
Museum Square, Swaback Partners



IgCC Scope (§101.3)
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 Applies only to the following projects:
 New buildings and their systems
 New portions of buildings and their systems
 New systems and equipment in existing buildings
 Relocated existing buildings

 Does not apply to the following:
 Single-family dwellings
 Multifamily three stories or less
 Buildings that use no electricity, fossil 

fuels, or water

Photo credit: Michael Dollin



Compliance and Approved Programs
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 Compliance Materials and 
Tools (§105.5)
 Computer software
 Worksheets
 Compliance manuals

 Approved Programs (§105.6)
 AHJ has authority to deem a 

national, state or local programs 
as meeting or exceeding this 
code
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Approval and Inspections

 Construction Documents
 Information on construction documents
Content and format in 

compliance with IBC
 Permits

Separate permits shall 
not be issued under IgCC

 Inspections
 Third-party plan review 

and inspection programs DC Green & Energy Third Party Program



Usually 
adopted with 
modifications

Referenced Codes and Standards



Reference to ASHRAE Standards



Prescriptive 
Compliance 

Path

Performance 
Compliance 

Path

Choice of 
project team: 
prescriptive 
or
performance, 
for each 
section

Mandatory 
Items

Compliance Paths

Note: Over time some sections have been simplified to make all 
provisions mandatory or to eliminate the performance option



Chapter/Section Organization

 Chapter/Section 1—Scope, Administration, and Enforcement
 Chapter/Section 3—Definitions
 Chapter/Section 5—Site Sustainability
 Chapter/Section 6—Water Efficiency
 Chapter/Section 7—Energy Efficiency
 Chapter/Section 8—Indoor Environmental Quality
 Chapter/Section 9—Materials and Resources
 Chapter/Section 10—Construction and Plans for Operation



Normative Appendices

 Chapter/Section 11—Normative References
 Normative Appendix A—Climate Zones and 

Prescriptive Building Envelope and Duct Insulation 
Tables

 Normative Appendix B—Prescriptive Equipment 
Efficiency Tables for the Alternative Reduced 
Renewables and Increased Equipment Efficiency 
Approach

 Normative Appendix C—Performance Option for 
Energy Efficiency

 Normative Appendix D—Building Concentrations



Informative Appendices

 Informative Appendix E—Building Envelope Tables
 Informative Appendix F—Integrated Design
 Informative Appendix G—Informative References
 Informative Appendix H—Option for Energy 

Efficiency Using the IECC Prescriptive Compliance Path
 Informative Appendix I—Additional Guidance for 

Functional and Performance Testing and Commissioning 
Process

 Informative Appendix J—Option for Residential 
Compliance using the National Green Building 
Standard



Adoption and Amendments



City of Scottsdale
Zoning Incentives for the IgCC

 Area, Height and Density Bonuses
 Compliance with the IgCC
 Building step backs and shade study
 Open space and vertically integrated mixed-use
 Underground parking and integration of structured 

parking into building architecture
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CHAPTER/SECTION 5 -
SITE SUSTAINABILITY



Chapter 5 - Sustainable Sites

All Site Provisions are Mandatory
 Planning and zoning considerations
 Key areas addressed:

 Protection of greenfields
 Stormwater management
 Urban heat island
 Light “pollution” limitations
 Transportation impacts
 Electric vehicle charging stations
 Building site construction waste 

management
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Site Selection (Mandatory)
Allowable sites
 Limit development on greenfield sites to areas that are in close 

proximity to existing development
 Usually dictated by local planning and zoning laws

Prohibited development activity
 Prohibits development in flood zones, 

wetlands & conservation areas
Predesign and site inventory
 Invasive plants
Greenfield site development
 Retention of native or adapted 

plants and biodiverse plantings

Chapter 5 - Sustainable Sites

Presenter
Presentation Notes
Greenfield is a site of which 20% or less has been previously developed with impervious surfaces.
Greyfield is a site of which more than 20% is currently or hase been previously developed with impervious surfaces.




Chapter 5 - Sustainable Sites

Stormwater Management (Mandatory)
 Greenfield shall retain no less than 95th percentile 

precipitation event during a single 24-hour period
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 Greyfield shall retain 
no less than 60th

percentile precipitation 
event during 24 hour

 Brownfield shall not use 
use infiltration practices 
that will result in 
pollutant discharges to 
groundwater

Bioswale stormwater capture
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Colwell Shelor, Landscape Architects 

Presenter
Presentation Notes
Brownfield is a site documented as contaminated by means of an ASTM E1903 Phase II Environmental Site Assessment or a site classified as a brownfield by a local, state, or federal government agency,



Chp 5 - Sustainable Sites

Heat Island Mitigation (Mandatory)

 Site hardscape: 
50% to be either shaded, 
minimum SRI of 29, or water-
permeable hardscape

32

Except CZ 6, 7, and 8

 Wall: 
30% to be shaded up to 
20 feet above grade 
(or minimum SRI 29 level)

CZ 1–4 east walls, 1–6 west walls



Shade by Trees
and/or

Architectural
Elements



Chapter 5 - Sustainable Sites

Heat Island Mitigation (Mandatory)
 Roofs:

minimum three-year aged SRI: min.  
64 (low-slope) or 29 (steep-slope)

 Applies to areas not covered by

34

Applies CZ 0, 1, 2, and 3

mechanical equipment, renewable 
energy, rooftop walkways or 
vegetated roofs
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Transportation Impact Mitigation (Mandatory)
Pedestrian walkways
Bicycle paths and parking
Preferred parking for low-

emission vehicles or electric 
vehicle charging infrastructure

Chapter 5 - Sustainable Sites

Image source: ChargePoint.com
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CHAPTER/SECTION 6 -
WATER USE EFFICIENCY



Chapter 6 - Water Use Efficiency

All Water Provisions are Mandatory
 Site water use (§6.3.1)

 Irrigation: No more than one-third of 
improved landscape area shall be  
irrigated with potable water

 Irrigation System Design: Hydrozoning
Controls: Smart irrigation controllers 

Presenter
Presentation Notes
For golf courses and driving ranges, only municipally reclaimed water or alternative on-site sources of water shall be used to irrigate the landscape.
The area of dedicated athletic fields shall be excluded from calculation of the improved landscape for schools, residential common areas and public recreational facilities.
Potable water is allowed to be temporarily used on such newly installed landscape for the landscape establishment period (18 months).



Chapter 6 - Water Use Efficiency
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Mandatory Provisions
 Building water use (§6.3.2)

 Efficient plumbing fixtures per 
U.S. EPA WaterSense or ASME standards, with specific limit 
on flow amount or rate (table next page)

 Appliances per U.S. EPA ENERGY STAR®, with water use 
factor for dwelling unit or public access



Plumbing Fixture Requirements

42

42



Chapter 6 - Water Use Efficiency

 Cooling towers shall be equipped with 
efficient drift eliminators to achieve 
drift reduction

 Condensate collection for reuse from 
AC units > 65,000 Btu/h in areas with 
ambient mean coincident wet bulb 
>72°F at 1% design cooling condition

Mandatory Provisions
 HVAC Systems, Equipment (§6.3.2.3):

 Once-through cooling with potable water is prohibited
 Cooling towers and evaporative coolers shall be equipped 

with makeup and blowdown meters (threshold listings)



Chapter 6 - Water Use Efficiency

44

Mandatory Provisions

 Commercial Food Service (§6.3.2.5):

 Use ENERGY STAR or equivalent rated equipment
 for items such as spray valves, dishwashers

 Medical and 
laboratory facilities
 specific criteria 

(beyond scope of 
this talk)



Water Measurement Thresholds
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CHAPTER/SECTION 7 -
ENERGY  
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Section 7.5.1

Section 7.5.2

Section 7.5.3

Automated 
Demand 
Response 

7.3.4

General Compliance Paths - Energy

OR
Informative Appendix H –

Option for Energy Efficiency using the
IECC Prescriptive Compliance Path



Mandatory: ASHRAE 90.1(§7.3.1)
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 Building projects shall be designed to 
comply with the mandatory 
provisions of ASHRAE Standard 90.1
 Continuous air barrier exceptions in 

ASHRAE 90.1 does not apply unless 
Appendix H is adopted for IECC 
prescriptive compliance path

https://www.ashrae.org/standards-research--technology/standards--
guidelines/otherashrae-standards-referenced-in-code

ASHRAE provides free online access to 
read-only versions of standards -



Mandatory: Renewable Ready
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 On-site renewable power (§7.3.2)
Allocated space and pathways for future installation 
of on-site renewable energy production

 ≥6.0 kBtu/ft² (20 kWh/m²) 
for  single-story buildings

 ≥10.0 kBtu/ft² (32 kWh/m²) 
for  multistory buildings
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Approximate 
range of <1.2 
kBtu/ft² per day
(4.0 kWh/m²)

Exception for locations that
have an annual daily average
incident solar radiation of less
than1.2 kBtu/ft2 per day 
(4.0 kWh/m2 per day)
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 Energy Consumption Management (§7.3.3)
 Collect energy consumption data for each 

energy supply source to the building including 
gas, electricity and district energy

 Meters communicate to central recording system 
 Data storage for minimum 36 months showing 

hourly, daily, monthly, and annual energy 
consumption

Exception: Residential portions of  buildings

Mandatory: Energy Data Collection



Mandatory: Metering Thresholds
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Presenter
Presentation Notes
The threshold values for energy sources are listed in Table 7.3.3.1A, as shown in the upper portion of this slide, while the system size thresholds for energy consumption monitoring are shown in the lower portion as taken from Table 7.3.3.1B.
If, for example, the total connected load for all HVAC equipment, including fans, pumps, air conditioning units, etc., exceeds 100 kVA, then there will be required monitoring for the HVAC system.  The minimum requirement is for the data to be aggregated for the HVAC system as a whole, but potentially the building layout and design may make it easier to monitor this is several parts.  This would be interpreted as going above the minimum requirements for this Standard but may give even better energy management potential during future operation.
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Mandatory: Metering Thresholds

Presenter
Presentation Notes
The threshold values for energy sources are listed in Table 7.3.3.1A, as shown in the upper portion of this slide, while the system size thresholds for energy consumption monitoring are shown in the lower portion as taken from Table 7.3.3.1B.
If, for example, the total connected load for all HVAC equipment, including fans, pumps, air conditioning units, etc., exceeds 100 kVA, then there will be required monitoring for the HVAC system.  The minimum requirement is for the data to be aggregated for the HVAC system as a whole, but potentially the building layout and design may make it easier to monitor this is several parts.  This would be interpreted as going above the minimum requirements for this Standard but may give even better energy management potential during future operation.



Mandatory: Automated Demand Response
(where local utility infrastructure is available)
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 Buildings shall contain automatic control systems (§7.3.4)
 capability to reduce building equipment loads to lower 

electric peak demand of the building
 communication with utility to receive demand response 

signals and implement load adjustments
 During automated demand response (DR)

 HVAC setpoints adjusted by minimum of 3°F (1.7°C)
 Variable-Speed control to max. speed of 90% of design 

speed 
 Lighting reduction by not less15% and not more than 

50% of the baseline power level



General Compliance Paths - Energy
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Section 7.5.1

Section 7.5.2

Section 7.5.3

Automated 
Demand 
Response 

7.3.4
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Prescriptive Option (§7.4) 

 General Prescriptive Requirements (§7.4.1)
 Where a requirement is provided, it supersedes the  

requirement in Standard 90.1, unless  Appendix H is 
adopted by the jurisdiction for IECC prescriptive option.

The purpose of this appendix is to provide users of the IECC, a 
correlated path, that facilitates the use of the prescriptive provisions of 

the IECC without directly relying on ASHRAE Standard 90.1. 

- OR -
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 Two options for demonstrating compliance:
1. Standard Approach (Baseline Renewable): Provide on-

site renewable energy systems that provide the annual 
energy production equivalent of not less than –
 6 kBtu/ft² of gross roof area for single story;

 10 kBtu/ft² of gross roof area for multistory

Exception (must demonstrate compliance with both of  these):
 Low incident solar radiation  (<4.0 kWh/m2/day)
Purchase of green power in terms of 7 kWh/ft²•yr 

annually until cumulative purchase of 70 kWh/ft²•yr

Prescriptive: On-Site Renewable Energy

Presenter
Presentation Notes
Standard Approach (Baseline Renewable): Provide on-site renewable energy systems that provide the annual energy production equivalent of not less than –
6 kBtu/ft² of gross roof area for single story;
10 kBtu/ft² of gross roof area for multistory
Exception (must demonstrate compliance with both of these):
Low incident solar radiation  (<4.0 kWh/m2/day)
Purchase of green power in terms of 7 kWh/ft²•yr [75 kWh/m²•yr] annually until cumulative purchase of 70 kWh/ft²•yr  [750 kWh/m²•yr]
Alternative Renewables Approach: Reduced On-Site Renewable Energy and Higher-Efficiency Equipment
If project complies with higher energy efficiency requirements in Appendix B, water heating, other efficiency measures (ENERGY STAR, etc.), on-site required lowers to �≥4 kBtu/ft² (13 kWh/m²) single story; �≥7 kBtu/ft² (22 kWh/m²) multistory



Prescriptive: On-Site Renewable Energy
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 Second option for demonstrating compliance:
2. Alternate Renewable Approach: Reduced On-Site Renewable 

Energy and Higher-Efficiency Equipment (Normative App. B)

Not less than 4 kBtu/ft² of gross roof area for single story;

Not less than 7 kBtu/ft² 
of gross roof area for 
multistory

Presenter
Presentation Notes
Standard Approach (Baseline Renewable): Provide on-site renewable energy systems that provide the annual energy production equivalent of not less than –
6 kBtu/ft² of gross roof area for single story;
10 kBtu/ft² of gross roof area for multistory
Exception (must demonstrate compliance with both of these):
Low incident solar locations  (<4.0 kWh/m2/day)
Purchase of green power in terms of 7 kWh/ft²•yr [75 kWh/m²•yr] annually until cumulative purchase of 70 kWh/ft²•yr  [750 kWh/m²•yr]
Alternative Renewables Approach: Reduced On-Site Renewable Energy and Higher-Efficiency Equipment
If project complies with higher energy efficiency requirements in Appendix B, water heating, other efficiency measures (ENERGY STAR, etc.), on-site required lowers to �≥4 kBtu/ft² (13 kWh/m²) single story; �≥7 kBtu/ft² (22 kWh/m²) multistory



 Comply with building envelope prescriptive 
requirements in Std 90.1, as modified in this section:

Prescriptive: Building Envelope (§7.4.2)

 Opaque elements and fenestration  
reduction U-factors reduced by 5%

 Solar heat gain coefficient (SHGC) 
for skylights and east/west oriented 
fenestration reduced by 5%

 SHGC reduction for skylights are not 
required in spaces meeting day-
lighting area requirements in §8.4.1

Source: Whole Building Design Guide
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 Vertical fenestration shall be less than 40% of gross 
wall area (§7.4.2.5)

Prescriptive: Building Envelope

 Supersedes ASHRAE 90.1 
vertical fenestration 
requirements of not more 
than 40% (0 to 40%)

Note: Appendix H IECC option 
requires compliance with the 
fenestration limit of 30% or 
40% based on daylighting and 
responsive controls.



Permanent Projections
 Overhang: PF of not less than 0.5 for first story and 

0.25 for other stories (§7.4.2.6)

Prescriptive: Building Envelope

Exceptions: 18” of lot line, shade from 
adjacent structures, exterior shading devices, 
automated controlled shading in response to 
daylight levels or dynamic glazing

 East, west & south 
orientations

 Climate zones 0–
3, plus 4B & 4C

Presenter
Presentation Notes
 For Climate Zones  0 through 3 and Climate Zones  4B and 4C, the vertical fenestration  on the west, south, and east
shall be shaded by permanent projections that have an area-weighted average projection factor  (PF) of not
less than 0.50 for the first story above grade and 0.25 for other above-grade stories. The building is allowed
to be rotated up to 45 degrees to the nearest cardinal orientation for purposes of calculations and showing
compliance.

 Exceptions: Permanent projections are not required for the following buildings and fenestrations:
1. Where vertical fenestration is located within 18 in. (450 mm) of the lot line.
2. Where equivalent shading of the vertical fenestration is provided by buildings, structures,
geological formations, or permanent exterior projections that are not horizontal, as determined
by sun-angle studies at the peak solar altitude on the summer solstice and three
hours before and after the peak solar altitude on the summer solstice.
3. Vertical fenestration with automatically controlled  shading devices capable of modulating
in multiple steps the amount of solar gain and light transmitted into the space in response to
daylight levels or solar intensity that comply with all of the following:
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 Orientation: These requirements push toward 
“optimal” window placement and selection (§7.4.2.9)

 Vertical fenestration shall comply with either (a) or (b):

Prescriptive: Building Envelope

Exceptions: 1) Buildings where the west- and east-oriented 
vertical fenestration areas do not exceed 20% of the gross wall 
area for each of those facades; 2) Buildings with shade on 
75% of the west- and east-oriented vertical fenestration areas 
from permanent projections, existing buildings or structures

Presenter
Presentation Notes
 Exceptions:
1. Vertical fenestration that complies with ANSI/ASHRAE/IES Standard 90.1, Section 5.5.4.4.1, Exception (3).
2. Buildings with shade on 75% of the west- and east-oriented vertical fenestration areas from
permanent projections, existing buildings, existing permanent infrastructure, or topography
at 9 a.m. and 3 p.m. on the summer solstice (June 21 in the northern hemisphere).
3. Alterations and additions with no increase in vertical fenestration area.
4. Buildings where the west- and east-oriented vertical fenestration areas do not exceed 20%
of the gross wall area for each of those façades, and the SHGC on those façades is not
greater than 90% of the criteria in Section 701.4.2.1 (7.4.2.1).
5. Buildings in Climate Zone 8.




 Based on Std 90.1 but modifications for improved 
energy performance over code minimum 
standards

Prescriptive: HVAC (§7.4.3)

 Minimum Equipment Efficiencies
 Projects complying with the Alternate 

Renewables Approach must comply with 
Higher Equipment Efficiencies
requirements in Normative Appendix B 
and applicable ENERGY STAR 
requirements

Note: Appendix H option requires compliance 
with IECC mechanical provisions and IgCC 
modifications.



65

 Supersedes Std 90.1 DCV Requirements
 DCV shall be provided for densely occupied spaces

served by systems with one or more of the 
following:

Exceptions: 
• design outdoor airflow 

<750 cfm
• Exhaust energy recovery
• ≥75% space outdoor airflow 

used as makeup or transfer air 
for other spaces

• Prison cells, daycare sickrooms, 
science lab, barber, beauty 
salon, bowling alleys

Note: Type of DCV 
control is not specified

 Air-side economizer
 Automated modulating 

control  of OA dampers
 Design OA flow >1000 cfm

Prescriptive: Ventilation Controls for 
Densely Occupied Spaces (§7.4.3.2)



Prescriptive: Automatic Control of HVAC 
in Hotel/Motel Guest Rooms (§7.4.3.10)
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 Within 30 minutes of occupants leaving the guest 
room, in hotels/motels (>50 guest rooms) power for 
lighting, switched outlets, TV control, and HVAC 
(setback), shall be automatically turned off

 Reset thermostat for 
unrented or unoccupied
rooms

 Captive keycard 
systems are not 
acceptable



Prescriptive: Lighting Power Allowance (§7.4.6) 
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 Interior and exterior lighting power allowance
reduced from Tables 
9.5.1(Building Area) or 
9.6.1(Space-by-Space) 
in ASHRAE Std 90.1
 Updated values

Note: Appendix H option requires 
compliance with IECC lighting 
provisions along with IgCC 
modifications.
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Section 7.5.1

Section 7.5.2

Section 7.5.3

Automated 
Demand 
Response 

7.3.4

General Compliance Paths - Energy



Energy Performance-Based Option
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Annual Energy Cost (§7.5.1) 
 The proposed building performance cost index (PCI) shall 

be calculated in accordance with ASHRAE Std 90.1, 
Appendix G and be equal to or less the PCI Target

Annual Carbon Dioxide Equivalent
 The proposed design shall have an 

annual CO2e equal to or less than the 
annual CO2e of the baseline building 
design multiplied by the building 
performance factor (BPF) target (90.1, 
Appendix G)



CHAPTER/SECTION 8 -
INDOOR ENVIRONMENTAL QUALITY



Areas of Concern with 
Indoor Environmental Quality

 Ventilation requirements
 Outdoor air delivery monitoring
 Contaminant source control
 Environmental tobacco smoke
 Building entry systems
 Thermal comfort
 Acoustics
 Lighting (daylighting, light quality, glare)
 Pressurization and humidity control
 Occupant IEQ surveys



§8.3.1 IAQ
 Rate per Standard 62.1, using ventilation rate 

procedure (Healthcare use Std. 170)
§8.3.1.2 Outdoor Air Monitoring
 Permanently installed outdoor

airflow measurement device
±10% of minimum outdoor airflow  
(Differs from LEED in that CO2

monitoring for densely occupied 
spaces is not specified)

IEQ - Mandatory:
Ventilation Rate and Monitoring
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 §8.3.1.7
Environmental Tobacco Smoke Control
 No smoking inside, with signage at entrance
 No smoking within 25 feet (7.5 m) of entrance, 

outdoor air intakes or operable windows

IEQ—Mandatory:
Smoking and Building Entrances

 §8.3.1.8 
Entryway floor 
system
 Scraper Surface
 Absorption surface
 Finishing SurfaceSource: EPA



Pre-Occupancy Purge and Ventilation

74

74

 Guest Room Preoccupancy Outdoor Air Purge 
Cycle §8.3.1.9
 Automatic purge cycle that provide outdoor air 

ventilation at the design ventilation rate for 60 minutes 
or at a rate and duration equivalent to one air change

 Purge cycle shall be completed within 60 minutes prior 
to the time the room is scheduled for occupancy

 Preoccupancy Ventilation Control for zones not 
continuously occupied for 24 hours §8.3.1.10
 continuously at the system design minimum outdoor 

airflow for a period of one hour prior to expected 
occupancy
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 Soil gas retarder for spaces immediately above 
crawlspaces, slab on grade, or basement slabs

IEQ - Mandatory: Isolation from
Soil Pollutants §8.3.4

Presenter
Presentation Notes
Active soil depressurization is not required (Std says future fan) so don't make that implication with the graphic.  The sub slab piping is required so I think you need to add that to the graphic, at least with a text box.



IEQ—Mandatory: Lighting Quality
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§8.3.5
 Enclosed office spaces: Provide at least one of the 

following for 90% of offices with less than 250 ft²
 Multilevel lighting control or
 Bi-level lighting control with separate task lighting

 Multi-occupant spaces
 Multilevel lighting control required for conference 

rooms, meeting rooms, multipurpose rooms, classrooms
 At least two separate controlled groups of luminaires 

required for gymnasiums, auditoriums, ballrooms, and 
cafeterias



Daylighting

Office space shading

Low-emitting materials

Prescriptive Option (§8.4)
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Daylighting in large spaces directly
under roof and high ceilings

 Required for spaces under three 
stories, greater than 2,500 ft², 
and with a ceiling height greater 
than 15 ft
 Not less than 50% of the floor 

area shall be in the daylight area 
with adjustments for partitions, etc.

 More flexibility and clarified 
definitions

With  exceptions for 
Climate Zones 7 and 8, and 
certain building types 
(auditorium, etc)

IEQ - Prescriptive: Daylighting



IEQ - Materials (for IAQ)

§8.4.2
 Sets requirements for materials that emit volatile 

organic compounds (VOCs) as a total VOC or 
individual compounds such as formaldehyde

79

 Adhesives and sealants
 Paints and coatings
 Floor coverings
 Composite wood, 

wood structural, and 
agrifibers



Daylighting Simulation
Materials Emissions
Lighting for Presentations

IEQ—Performance Option
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 Computer models shall use an hourly simulation and 
adhere to modeling protocols in IES LM83 for spatial 
daylight autonomy (sDA) and annual sunlight 
exposure (ASE) calculations
Daylight simulation must include areas that are required 

under the prescriptive provisions in Section 8.4.1

IEQ—Performance Option: 
Daylighting simulation

 Sets minimum daylit levels
 Minimize direct sun 

limitation on office 
worksurface
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 Modeling for individual VOC concentrations for 
each material used, sum total to show compliance 
with CDPH/EHLB/Standard Method V1.1 (CA 
Section 1350)

IEQ—Performance Option: Materials

Source: Scott Credit Union Home Office.



CHAPTER/SECTION 9 -
BUILDINGS IMPACT ON ATMOSPHERE, 
MATERIALS, AND RESOURCES



Materials and Resources
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Mandatory
 Construction waste management, materials extraction and 

harvesting, no CFC-based refrigerants, low-mercury 
lamps, storage for recyclable and discarded goods

Prescriptive Option
 Reduced impact materials

(recycled or salvaged,
regional, bio-based)

Performance Option
 Life-cycle assessment



Mandatory: Construction Waste 
Management (§9.3.1)
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 Construction Waste Management
 Divert 50% of non-hazardous waste, demolition debris
 Total waste limit of 42 yd3 or 12,000 lb per 10,000 ft2

 Construction waste management plan
 Reuse includes donations to 

charitable organizations, salvage 
use, reclamation by manufacturers, 
return of packaging materials

Presenter
Presentation Notes
Alternative daily cover and waste-to-energy incineration shall not be included as diverted material.
All diversion calculations shall be based on either weight or volume, but not both throughout the construction process.
Excavated soil and land-clearing debris shall not be included in the calculations.



Mandatory: Refrigerants, Recyclable 
and Reusable Materials (§9.3.3, §9.3.4) 
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 No CFCs; fire suppression systems contain no ozone-
depleting substances (CFCs, HCFCs , halons)

 Areas for storage and 
collection of recyclable 
materials, reusable 
materials, discarded 
fluorescent lamps and 
ballasts, electronics 
and batteries

So
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Recycling in Dwellings

Accommodation for
Trash and Recycling Collection

Pull out bins in kitchen



Trash and Recycling Chutes

Trash and Recycling in
Multistory Buildings
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Prescriptive: Reduced Impact 
Materials (§9.4.1)

 Reduced impact materials
Comply with two of the items listed:
 Min. 10% by cost recycled, salvaged
 Min. 15% by cost regionally (500-mile 

radius) extracted, processed, manufactured
 Min. 5% by cost biobased products (wood, 

bamboo, wool, etc.) and wood building 
component - not less than 60% certified 
content

 Multiple-attribute product declaration 
or certification
min. of 10 different products

http://www.fscoax.org/
http://www.aboutsfi.org/sfilabel.asp


Performance Option (§9.5)
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 Life-cycle assessment (LCA) per ASTM E2921 & ISO 14044
 LCA shall demonstrate that the proposed building design

achieves improvements over the reference building design
 LCA to show 10% improvement in two impact categories, one 

of which must be global warming - or –
 LCA to show 5% improvement in three impact categories, one 

of which must be global warming:

Impact categories include - land use, 
resource use, global warming, zone layer 
depletion, human health effects, ecotoxicity, 
smog, acidification, and eutrophication



CHAPTER/SECTION 10 -
CONSTRUCTION AND PLANS 
FOR OPERATION

§10.3.2 Plans for Operation 



Construction and Plans for Operation
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All Mandatory Provisions:
 Construction (§10.3.1)

 Functional Performance Testing
HVAC systems over 180,000 Btu/h for cooling and 

300,00 Btu/h for heating
 Lighting systems over 5kW
Domestic water-heating systems over 50,000 Btu/hr
Water pumping and mixing systems over 5 hp
 Irrigation systems that use more than 1000 gal



Building Commissioning Process
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 Full Cx process for buildings greater than 
10,000 ft2 in accordance with ASHRAE Std. 202
and shall include the following:
 HVAC
 Air-curtain systems
 Lighting systems
 Domestic hot-water systems
 Water pumping and mixing systems
 Irrigation system performance
 Renewable energy and energy storage systems



Plans for Operation (§10.3.2) 
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1. High-Performance Building Operation
 Site Sustainability
 Water-Use Efficiency
 Energy Efficiency
 Indoor Environmental Quality

2. Maintenance

3. Service Life

4. Transportation Management
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In summary ...
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 IgCC is a joint document between ASHRAE and ICC
 In the U.S. and Canada, the IgCC serves as a model 

code providing a minimum set of requirements for 
high performance green buildings

 IgCC does not become law unless adopted by a 
governing jurisdiction (city, county, state)

 IgCC can be amended by local jurisdictions
 As the building industry evolves, IgCC provisions will 

merge into other construction codes

Presenter
Presentation Notes
Novelty today - Standard tomorrow



Thank you!
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Comments, questions, concerns, advice …

Anthony Floyd, Fellow AIA, BEAP, CEM, LEED BD+C 
Office of Environmental Initiatives, City of Scottsdale
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