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• Armstrong World Industries is a registered provider with The American 
Institute of Architects Continuing Education Systems.  Credit earned on 
completion of this program will be reported to CES Records for AIA 
members.  Certificates of Completion for non-AIA members are available 
on request. 

• This program is registered with the AIA/CES for continuing professional 
education.  As such, it does not include content that might be deemed or 
construed to be an approval or endorsement by the AIA of any material of 
construction or any method or manner of handling, using, distributing, or 
dealing in any material or product.  Questions related to specific 
materials, methods, and services will be addressed at the conclusion of 
this presentation. 
 
 
 
 
 

AIA Registration 

AIA Course Number: LEED17A 



3 GBCI Registration 

USGBCI Course Number: 920013909 
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• Understand the overall objectives of LEEDv4 
for BD&C and ID&C and how it is driving 
innovation and market transformation. 

• Describe the differences between LEEDv3 and 
LEEDv4 related to the Material and Resources 
(MR) and Indoor Environmental Quality (IEQ) 
credits.  

• Learn how Life Cycle Assessment (LCA) is 
introduced in LEEDv4 BD&C with the Whole 
Building Impact Reduction credit, Option 4; 
and in the MR credit Building Product 
Disclosure and Optimization - Environmental 
Product Declarations (EPDs).  

• Understand the strategies behind the Interior 
Life Cycle Impact Reduction-Option 3:Design 
for Flexibility credit in ID&C and Healthcare.       

• Understand the new transparency credits for 
Materials Ingredients in LEED v4, BD+C & 
ID&C. 

• Understand the new IEQ credits in LEED v4 
for BD&C & ID&C, Schools and Healthcare.    
 
 
 

 

Objectives 



5 LEEDv4 



6 LEED  Rating Systems 



7 LEED v4 SYSTEM GOALS 



8 LEEDv4 Objectives  



9 LEEDv4 Rating System 



10 LEEDv4 Scorecard  
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Location and  
Transportation 16% 

Water  
Efficiency 11% 

Comparison – New Construction 

 
 
 
 
 
 
What’s changed? 
• Split Location and Transportation from Sustainable Sites 
• Integrated Process - encourage early analysis of the interrelationship of 

systems 
• Materials and Resources - more holistic & integration of human health  
• Indoor Environmental Quality- more low VOC requirements, added 

Acoustics.  

Energy &  
Atmosphere 

35% 

Sustainable 
Sites 26% 

Materials & 
Resources 

14% 

Indoor  
Environmental 

Quality 15% 

Water  
Efficiency 10% 

Energy & 
Atmosphere 

33% 

Materials & 
Resources 

13% 

Indoor  
Environmental 

Quality 16% 

Sustainable 
Sites 10% 

Integrative 
Process 1% 
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Using practices that significantly reduce or eliminate the negative 
impacts of a building on it’s occupants and the environment.  
 
 

Sustainable Design, Construction, and Operations 

Materials impact both architecture and human experience 

Architectural  
Performance 

Human Experience and 
Performance 



13 Materials & Resources: LEEDv3 

Emphasizes the “Singe Attribute” 

Credit  Title Points 

Prereq 1 Storage & Collection of Recyclables R 

Credit 1 Building Reuse 4 

Credit 2 Construction Waste Management 2 

Credit 3 Material Reuse 2 

Credit 4 Recycled Content 2 

Credit 5 Regional Materials 2 

Credit 6 Rapidly Renewable Materials 1 

Credit 7 Certified Wood 1 

Total Points: 14 
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Credit Title Points 

Prereq 1 Storage & Collection of Recyclables R 

Prereq 2 
Construction and Demolition Waste Management Planning 

R 

Credit 1 Building Life-Cycle Impact Reduction 5 

Credit 2 
Building Product Disclosure and Optimization  
Environmental Product Declarations 2 

Credit 3 
Building Product Disclosure and Optimization  
Sourcing of Raw Materials 2 

Credit 4 
Building Product Disclosure and Optimization  
Material Ingredients 

2 

Credit 5 Construction and Demolition Waste Management 2 

Total Points: 13 

 
 
 
 
 
 
 
 
 
• Includes: Recycled Content, BioBased Materials and FSC Certified Wood 
 

Materials & Resources: LEEDv4 

      
 
Emphasizes Life Cycle Thinking and Transparency 
 

    



15 LEED  Update - Comparison - New Construction 

Materials and Resources v3 v4 

Prerequisite: Storage and Collection of Recyclables X X 

Prerequisite: Construction and Demolition Waste Management Planning X 

Building Impact and Life Cycle Reduction  X X 

Construction and Demolition Waste Management X X 

Materials Reuse X 

Recycled Content X 

Regional Materials X 

Rapidly Renewable Materials X 

Certified Wood X 

Building Product Disclosure and Optimization - Environmental Product Declarations X 

Building Product Disclosure and Optimization - Sourcing of Raw Materials X 

Building Product Disclosure and Optimization - Material Ingredients X 

Possible Points 14 13 

• Includes: Recycled content, biobased materials, and FSC wood 



16 Materials and Resources Credit Strategy  

Transform the market by driving product improvement 
 

Reporting  
enables 

Evaluation 

Preferential  
Selection  

enables  

Innovation 

Innovation 
enables 

Reporting 

Evaluation 
enables  

Preferential 
Selection 
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Intent: To reduce construction 
and demolition waste disposed 
of in landfills and incineration 
facilities by recovering, reusing, 
and recycling materials. 

 

Prerequisite 
• Establish waste diversion goals 

and ID at least 5 materials for 
diversion. 
− Specify whether materials will be 

separated or commingled and 
describe diversion strategies. 
Describe where the material will be 
taken and how it will be processed. 

 

Credit 
• Meet Diversion Goals for 

Identified Material Streams (50% 
and 75%) 

MR – Construction and Demolition Waste Management 

There is 1 PR and 1 Credit 



18 MR Prerequisite Construction & Demolition Waste Planning 

https://s3.amazonaws.com/leedonlineprd/documents/usgbc/leed/content/CreditFormsDownload/2012/V01/mr/mr103/MRp_Construction_Waste_Planning.pdf
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LCA is a method to systematically measure the environmental 
impacts associated with each stage of a product’s life cycle.  

Life Cycle Assessment: A New Tool in LEED  

LEED v4  introduces LCA into 2 credits: Whole Building & Products 
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Impact Categories:  (Based on Emission factors)  
• Global warming potential (climate change or carbon footprint) 
• Smog potential (air pollution - ground level ozone) 
• Ozone depletion potential (damage to stratospheric ozone) 
• Acidification potential (“acid rain”) 
• Eutrophication potential (releases in water or soil) 
 
Resource Categories:  (Computed based on actual usage)  
• Energy demand (all of the energy use to make the product) 
• Water consumption (total water used) 
• Waste generated 
 

Life Cycle Assessment: Outputs  

LEED v4 includes product and whole building LCA 
 



21 MR – Building Impact Reduction 

Building Impact and Life Cycle Reduction: For new buildings or 
portions of buildings 
 
• OPTION 4. Whole Building Life Cycle Assessment (3 points) 

− Demonstrate a minimum of 10% reduction compared to a baseline building 
− Choose 3 of the 6 LCA impact categories; 1 must be global warming potential 
− No impact category may increase by more than 5% compared with the baseline 

building 



22 
Interiors Impact Reduction: Design for Flexibility – ID&C, 
Healthcare 



23 LEED  Design for Flexibility Credit 

Interior Life Cycle Impact Reduction: (ID&C; Healthcare) 
• Intent: Increase project space flexibility, ease of adaptive use, and 

recycling of building materials: 
 

• OPTION 3. Design for Flexibility – use at least 3 of the following 
strategies 
− Install accessible systems (floor or ceiling) for at least 50% of the project floor 

area 
− Design at least 50% of interior nonstructural walls, ceilings and floors to be 

movable or demountable 
− Implement flexible power distribution (i.e. plug and play) systems for at least 

50% of the project floor area 
− Ensure that at least 50% of nonstructural materials are reusable or recyclable 
− Use materials with integral labels (radio frequency ID)  
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Optimization 

Materials & Resources: LEED v4 

First disclose, then optimize 
 

Disclosure 

Environmental impacts using 
EPDs 
 
Materials ingredients 
 
 
Sustainability Reporting 
 

EPDs better than industry 
average 
 
Selecting products without  
certain chemicals 
 
Optimized sourcing 
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26 MR Credit 

https://www.usgbc.org/resources/bpdo-calculator


27 MR Credit 
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• Disclose (20 products) 

− Product LCA (1/4) 
− Industry Average EPD (1/2) 
− Product Specific EPD (1) 

• Optimize 
− Better than industry average 

 
 

Comparison: Environmental Product Declarations 

20 EPDS from 5 different Manufacturers  

CREDIT 
MR Environmental Product 
Declarations 

POINTS 
2 

Option 1 
Environmental Product Declaration (EPD) 

Option 2 
Multi-Attribute Optimization 

 
Did not exist 

 

LEED v3 LEED v4 



29 Building Product Disclosure and Optimization – EPDs  



30 Building Product Disclosure and Optimization – EPDs  

Different types of EPDS – Industry, Product Specific  
 



31 How are EPDs created  

ISO Standard provides the framework for EPDs  
 



32 Life Cycle of a Product  

EPDs report on the entire life cycle of a product.   
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Demonstrate impact reduction below 
industry average in 3 LCA categories.   
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Reward local materials  
(100 miles / 160 km) 
 

 
 
 
 
 
 

− Disclose ingredients to 1000 ppm 

− Inventoried ingredients to 100 ppm and have 
no Benchmark 1 hazards 

− C2C V3 Silver or higher 

− REACH criteria for substances of very high 
concern (international) 

− Sourced from manufacturer with a robust 
safety, health, hszard, and risk programs & 
certified supply chain 

 
 

Comparison: Material Ingredients 

Three “and/or” options, but only 2 points available 

 
Did not exist 

 

LEED v3 
LEED v4 

CREDIT 
MR Material Ingredients 

POINTS 
2 

Option 1 
Materials Ingredients Reporting 
Option 2 
Materials Ingredients Optimization 
Option 3 
Product Manufacturer Supply Chain 
Organization 



35 MR Credit 

1. Manufacturer Inventory  
2. HPD + Declare 
3. Cradle to Cradle 

3rd party supply chain  
verification 

@1000ppm 

1. GreenScreen 100 ppm 
2. Cradle to Cradle  
3. REACH 
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Material Ingredients 
• Material Transparency 

− Health Product Declarations are an 
option to achieve this credit.  

− Must be at 1000 ppm disclosure. 

 
 

Building Product Disclosure & Optimization 

Health Product Declarations are an option for achieving this credit. 



38 Building Product Disclosure & Optimization 

Declare Labels are an option for achieving this credit.   
 

Material Ingredients 

https://access.living-future.org/declare-products
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Reward local materials  
(100 miles / 160 km) 
 

 
 
 
 
 
 
Disclose 
• Sustainability Reports from raw materials 

suppliers. 

Optimize 
• Extended Producer Responsibility 
• Recycled Content 
• FSC certified wood 
• Biobased materials 

 
 

Comparison: Raw Material Sourcing 

LEED v4 

CREDIT  POINTS 

Sustainably sourced materials and 
products 
 - Reused materials 
 - Recycled content 
 - Regionally sourced  
 - Rapidly renewable materials 
 - Certified wood 

4 

LEED v3  
CREDIT 
MR Raw Material Sourcing 

POINTS 
2 

Option 1 
Raw Material Source & Extraction Reporting 

Option 2 
Leadership Extraction Practices 



40 Local Materials Count Double – Extracted, Purchased, Mfr 

Reward local materials sourced w/in 100 miles of project location.  
 



41 MR Credit 



42 MR Credit 



43 Extended Producer Responsibility (EPR) 

Product take-back programs are an example of EPR 
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31 States have Extended Producer Responsibility Laws 
 

Extended Producer Responsibility (EPR) 

In US, EPR applies mainly to materials that pose a toxicity hazard 
 

Source: PSI, 2013 
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CREDIT   POINTS 

MR Construction Waste 
Management   2 

Construction Waste Management 

 
 
 
 
 
 
• Added prerequisite for construction waste management plan - must 

identify 5 materials for diversion 
• Alternative daily cover no longer counts towards diversion 
• 1 point - 50% diversion & 3 materials 
• 2 points - 75% diversion & 4 materials or generate <2.5 pounds of 

construction waste per square foot 
 

LEED v3 LEED v4 

CREDIT   POINTS 
MR Construction  and 
Demolition Waste 
Management 

  2 

Prerequisite 
MR Construction  and Demolition Waste Management 

Planning 



46 Healthcare – Additional MR credits for materials  

Reduction of certain substances in healthcare  
 

 
 
 
 
 
 
 
Option 1: Minimal chemical content 
Option 2: Testing and modeling of chemical content 
Option 3: Multi-Attribute Assessment of Products 



47 Indoor Environmental Quality 

The average  
person spends up to  

90% of their time indoors.  
(source: US EPA) 

IEQ influences  
material selection in green 
or sustainable buildings 
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Low Emitting Materials (1-3 
points based on % compliance) 
• Mineral Fiber Ceilings: 

− Compliant with CDPH standard 
− State range total VOCs 

• Composite Wood – CARB: 
− With ULEF resins or no added 

formaldehyde resins 

 
Acoustic Performance (2 points) 
• Acoustical Ceilings: 

− Contribute to meeting 
reverberation time requirements 
<0.6-0.8 

− STC requirements 45-50 
 

Interior Lighting 
Option 2: Lighting Quality          
(1 point) 
• Ceilings: 

− Average surface reflectance of 
85% 

− Walls – 60% 

Indoor Environmental Quality 



49 IEQ: Low Emitting Materials 

 
 
 
 
 
 

 
• 4 to 3 total points 
• 4 to 7 categories - More materials included 
• Requires CARB ACM for all including wood and adhesives 
• Must report Total Volatile Organic Compounds (TVOC) 

 

LEED v3 LEED v4 

CREDIT   POINTS 

Adhesives & Sealants   1 

Paints & Coatings 1 

Flooring Systems 1 

Composite Wood 1 

CREDIT   POINTS 

Low Emitting Materials   1-3 

Option 1 
Product Category Calculation 

Option 2 
Budget Calculation Method 
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CREDIT   POINTS 

Low Emitting Materials   1-3 

Option 1 
Product Category Calculation 

Option 2 
Budget Calculation Method 

IEQ: Low Emitting Materials 

Option 1:  

Product Categories: 
• Paints & coatings (>90%) 
• Adhesives & sealants (>90%) 
• Flooring (100%) 
• Composite wood (100%) 
• Ceilings, walls & insulation (100%) 
• Furniture  
• Exterior applied products - schools, 

healthcare (>90%) 

LEED v4 

Option 2: 
Total % compliant for projects w/o furniture =  
 
 
 
= (% compliant walls + % compliant ceilings + % 
compliant flooring + % compliant insulation) /4 

Schools, HC. w/o furniture 

Compliant Categories Points 

3 1 

5 2 

6 3 

Percentage of Total Points 

≥ 50% and < 70% 1 

≥ 70% and < 90% 2 

≥ 90% 3 



51 IEQ: Low Emitting Materials 
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CREDIT   POINTS 

Provide high quality lighting   1-2 

Option 1: Lighting Control – provide individual lighting 
controls to occupants  

Option 2: Lighting Quality – several strategies 
Use high LR (85%) ceilings; 60% walls; 25% floors 

IEQ: Interior Lighting (CI, Retail, Hospitality)  

• Daylight Credit:   
– Use high light reflectance surfaces as 

part of your daylight model to bring 
more daylight into the space.    

• Application: 
− Install ceilings that have a 

light reflectance rating of at 
least 85%. 

− Install walls that have at least 
area-weighted surface 
reflectance of at least 60%.  

− Floors with 25% LR   

LEED v4 



53 IEQ: Acoustic Performance (Schools)  

To provide classrooms that facilitate teacher-to-student and student-
to-student communication through effective acoustic design 
 
 
 
 
 
 
• Go to usgbc.org  Acoustical Performance Calculator 
• Learn more about the ANSI Standard - https://www.ansi.org/ 
 
  
 
 

LEED v3 LEED v4  
CREDIT   POINTS 

Minimum Acoustic Performance  
Option 1:  Use materials with 
NRC.70 + 
Option 2:  Conform to meet ANSI 
S1260 

  1 

Acoustic Performance:, STC ratings, 
background noise 35dBA 1 

CREDIT   POINTS 
Minimum Acoustic Performance 
EQp3 

  Required 

Max Background noise 45 dBA; Reverb time 

Enhanced Acoustical Performance    1 

http://www.usgbc.org/resources/acoustic-performance-calculator
https://www.ansi.org/
https://www.ansi.org/
https://www.ansi.org/


54 IEQ: Minimum Acoustic Performance (Schools)  

Classrooms and core learning spaces < 20,000 cubic feet:  
• Design classrooms and other core learning spaces to include sufficient 

sound-absorptive finishes for compliance with the reverberation time 
requirements specified in ANSI Standard S12.60–2010, Part 1, Acoustical 
Performance Criteria, Design Requirements and Guidelines for Schools 

• Option 1  
− For each room, confirm that the total surface area of acoustic wall panels, 

ceiling finishes, and other sound-absorbent finishes equals or exceeds the total 
ceiling area of the room (excluding lights, diffusers, and grilles). Materials must 
have an NRC of 0.70 or higher to be included in the calculation. 

 OR 
• Option 2 

− Confirm through calculations described in ANSI Standard S12.60-2010 that 
rooms are designed to meet reverberation time requirements as specified in that 
standard. 

 



55 IEQ: Acoustic Performance (BD&C & ID&C & Hospitality) 

Provide workspaces and classrooms that promote occupants’ 
wellbeing, productivity and communications through effective 
acoustic design.   
 
 
 
 
 
 
 
 
• Go to usgbc.org  Acoustical Performance Calculator 
 
 
 

LEED v3 LEED v4 

CREDIT   POINTS 

LEED for Schools    1 

CREDIT   POINTS 

Acoustic Performance    2 

Sound Transmission – Meet the composite sound 
transmission (STCc) ratings for adjacent spaces  

Reverberation Time – Meet the reverberation time 
requirements for room types 

http://www.usgbc.org/resources/acoustic-performance-calculator


56 IEQ: Acoustic Performance Reverberation Time Requirements 

Room type Application T60 (sec), at 500 Hz, 1000 Hz, and 2000 Hz 

Apartment and condominium — < 0.6 

Hotel/motel 
Individual room or suite < 0.6 

Meeting or banquet room < 0.8 

Office building 

Executive or private office < 0.6 

Conference room < 0.6 

Teleconference room < 0.6 

Open-plan office without sound masking < 0.8 

Open-plan office with sound masking 0.8 

Courtroom 
Unamplified speech < 0.7 

Amplified speech < 1.0 

Performing arts space Drama theaters, concert and recital halls Varies by application 

Laboratories 

Testing or research with minimal speech 
communication < 1.0 

Extensive phone use and speech 
communication < 0.6 

Church, mosque, synagogue General assembly with critical music program Varies by application 

Library   < 1.0 

Indoor stadium, gymnasium 
Gymnasium and natatorium < 2.0 

Large-capacity space with speech 
amplification < 1.5 

Classroom — < 0.6 



57 IEQ: Acoustic Performance (Healthcare) 

Provide healthcare spaces that promote occupants’ privacy, 
enhanced healing and improved communications through effective 
acoustic design.   
 
 
 
 
 
 
 
 
• Go to usgbc.org  Acoustical Performance Calculator 
• FGI Guidelines - Read Only copy is available online 
 
 

LEED v3 LEED v4 

CREDIT   POINTS 

LEED for Healthcare    1 

CREDIT   POINTS 

Acoustic Performance    2 

Design the facility to meet or exceed the sound and vibration criteria 
outlined below, which are adapted from the 2010 FGI Guidelines for 
Design and Construction of Health Care Facilities (“2010 FGI Guidelines”)  

Option 1. Speech Privacy, Sound Isolation, and Background Noise (1 
point)  

Option 2. Acoustical Finishes and Site Exterior Noise (1 point) - Specify 
materials, products systems installation details, and other design 
features to meet the 2010 FGI Guidelines, Table 1.2-1. 

http://www.usgbc.org/resources/acoustic-performance-calculator
http://www.fgiguidelines.org/guidelines2014_HOP.php
http://www.fgiguidelines.org/guidelines2014_HOP.php
http://www.fgiguidelines.org/guidelines2014_HOP.php
http://www.fgiguidelines.org/guidelines2014_HOP.php


58 IEQ: Acoustic Performance (Healthcare) 

Design the facility to meet or exceed the sound and vibration criteria 
outlined below, which are adapted from the 2010 FGI Guidelines for 
Design and Construction of Health Care Facilities . 
 
• Option 1. Speech Privacy, Sound Isolation, and Background Noise (1 

point) Speech Privacy and Sound Isolation 
− Design sound isolation to achieve speech privacy, acoustical comfort, and 

minimal annoyance from noise-producing sources.  
− Design the facility to meet the criteria outlined in the sections of Table 1.2-3, 

Design Criteria for Minimum Sound Isolation Performance between Enclosed 
Rooms, and Table 1.2-4 Speech Privacy for Enclosed Room and Open-Plan 
Spaces (in the 2010 FGI Guidelines and 2010 SV Guidelines). 

− Calculate or measure sound isolation and speech privacy descriptors achieved 
for representative adjacencies as necessary to confirm compliance with the 
criteria in the 2010 FGI Guidelines, Sections1.2-6.1.5 and 1.2-6.1.6, and the 
2010 SV Guidelines (including the appendix). 

 
 



59 IEQ: Acoustic Performance (Healthcare) 

• Background Noise 
− Consider background noise levels generated by all building mechanical-

electrical-plumbing systems, air distribution systems and other facility noise 
sources under the purview of the project building design-construction team. 

− Design the facility to meet the 2010 FGI Guidelines, Table 1.2-2 Minimum-
Maximum Design Criteria for Noise in representative interior rooms and spaces. 

− Calculate or measure sound levels in representative rooms and spaces of each 
type to confirm compliance with criteria in the above-referenced table using a 
sound level meter. 

• Option 2. Acoustical Finishes and Site Exterior Noise (1 point)  
− Meet the requirements for acoustical finishes and site exterior noise. 

• Acoustical Finishes 
– Specify materials, products systems installation details, and other design features to 

meet the 2010 FGI Guidelines, Table 1.2-1, Design Room Sound Absorption Coefficients. 
– Calculate or measure the average sound absorption coefficients for representative 

unoccupied rooms of each type in the building to confirm conformance with the 
requirements. 

 



60 Innovation and Regional Priority Credits  

Look for credits in the Innovation Catalog. 
 
 
 
 
 
The ultimate goal of RP credits is to enhance the ability of LEED 
project teams to address critical environmental issues across the 
country and around the world. 
   
 

https://www.usgbc.org/credits/commercial-interiors/v4/innovation-catalog


61 The Highlights! 

• Green building is about architectural and human performance 
• LEED requirements are changing 
• LEED is emphasizing materials and health 
• Moving from single attribute focus to life cycle thinking includes holistic, 

transparency approach 
• Better interior environmental performance within spaces can lead to a 

better human environments. 
• Acoustic Performance now part of LEED v4 
• LEED v4 will drive market transformation 

 



62 LEED v4 – Credit Library & Glossary  

LEED  Credit Library – access all versions and credits 
 
 
 
 
 
 
 
 
http://www.usgbc.org/credits 
https://www.usgbc.org/resources/leed-v4-glossary-terms-translations 
 
 

http://www.usgbc.org/credits
https://www.usgbc.org/resources/leed-v4-glossary-terms-translations
https://www.usgbc.org/resources/leed-v4-glossary-terms-translations
https://www.usgbc.org/resources/leed-v4-glossary-terms-translations
https://www.usgbc.org/resources/leed-v4-glossary-terms-translations
https://www.usgbc.org/resources/leed-v4-glossary-terms-translations
https://www.usgbc.org/resources/leed-v4-glossary-terms-translations
https://www.usgbc.org/resources/leed-v4-glossary-terms-translations
https://www.usgbc.org/resources/leed-v4-glossary-terms-translations
https://www.usgbc.org/resources/leed-v4-glossary-terms-translations
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