


Dear LEED Practitioners:

Welcome to the ninth edition of Earth Day Initiative’s Lessons Learned series. For 20 
years, we have been chronicling the most important developments in green buildings. 
This year, the entire publication will be devoted to LEED for New Construction v4.

LEED practitioners are facing a brave new world. Much has changed in the latest  
version. Most of the easy credits are gone and many new approaches will present 
challenges for even experienced LEED teams. 

Lessons Learned: LEED v4 is a place to start.  It is a relatively concise summary and set of 
resources to begin your own educational efforts. No one will be able to give you all the 
answers; even the USGBC is still figuring some things out. We all need to contribute to 
the further development and refinement of this new version of LEED. 

If you are serious about mastering LEED v4, we would recommend a few resources 
that you will have to buy. They are reasonably priced and worth every penny: the 
USGBC Web-based Reference Guide, LEEDuser and BuildingGreen Premium. You will 
need to purchase them in order to access some but not all of the links that follow.

Working closely with the Green Business Certification, Inc. and other LEED experts, 
we have gathered an initial round of resources, tips and guidance to help you begin to 
navigate your early projects and educate your teams. 

We have done our best to provide initial guidance but ultimately you are responsible 
for your own research and interpretations. We will do our best to update the infor-
mation as often as we can and encourage you to provide feedback, corrections and 
additional “tips.” Send your comments to info@earthdayny.org. The latest version of the 
guide will always be available for free download at www.lessonslearned2020.org. Feel 
free to share broadly. It would be best to provide the link not the document itself since 
only people who have signed up will be notified of updates. 

As always, I want to thank our sponsors and advertisers, especially the Durst Organization 
and our friends at Vidaris for their continued leadership and support.

Sincerely, 

Pamela Lippe
President and Founder, Earth Day Initiative
President and Principal, e4, inc.
The guidance and opinions expressed here do not necessarily reflect those of Earth Day Initiative, our sponsors or contributing 
experts.  The information is being provided as a best effort to provide preliminary guidance on LEED v4 but there is no express 
or implied guarantee of its accuracy. Earth Day Initiative, our sponsors, and the contributing experts to this publication are not 
liable for any inaccuracies or omissions.
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 IP Credit:  Integrative Process

 10     Location and Transportation 
 LT Credit: LEED for Neighborhood Development Location 
 LT Credit: Sensitive Land Protection 
 LT Credit:  High Priority Site 
 LT Credit:   Surrounding Density and Diverse Uses 
 LT Credit:   Access to Quality Transit 
 LT Credit:  Bicycle Facilities 
 LT Credit:  Reduced Parking Footprint 
 LT Credit:  Green Vehicles

20  Sustainable Sites 
   SS Prerequisite:  Construction Activity Pollution Prevention  
   SS Credit: Site Assessment 
   SS Credit: Site Development – Protect or Restore Habitat 
   SS Credit: Open Space 
   SS Credit: Rainwater Management 
   SS Credit: Heat Island Reduction 
   SS Credit:  Light Pollution Reduction 

32  Water Efficiency
   WE Prerequisite:  Outdoor Water Use Reduction 
   WE Prerequisite:  Indoor Water Use Reduction 
   WE Prerequisite:  Building-Level Water Metering 
   WE Credit:  Outdoor Water Use Reduction
   WE Credit:  Indoor Water Use Reduction 
   WE Credit:   Cooling Tower Water Use
   WE Credit:   Water Metering

40      Energy and Atmosphere 
  EA Prerequisite: Fundamental Commissioning and Verification
  EA Prerequisite:  Minimum Energy Performance 
  EA Prerequisite:  Building-Level Energy Metering 
  EA Prerequisite:  Fundamental Refrigerant Management  
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EA Credit:  Enhanced Commissioning 
EA Credit: Optimize Energy Performance 
EA Credit: Advanced Energy Metering 
EA Credit:  Demand Response

    EA Credit: Renewable Energy Production 
    EA Credit:  Enhanced Refrigerant Management 
    EA Credit:  Green Power and Carbon Offsets

55    Materials and Resources 
MR Prerequisite:  Storage and Collection of Recyclables 
MR Prerequisite:  Construction and Demolition Waste Management Planning 
MR Credit: Building Life Cycle Impact Reduction 
MR Credit:  Building Product Disclosure and Optimization –  
    Environmental Product Declarations 
MR Credit: Building Product Disclosure and Optimization –  
    Sourcing of Raw Materials 
MR Credit:  Building Product Disclosure and Optimization – 
    Material Ingredients 
MR Credit: Construction and Demolition Waste Management

75   Environmental Quality 
    EQ Prerequisite:   Minimum Indoor Air Quality Performance
    EQ Prerequisite:  Environmental Tobacco Smoke Control 
    EQ Credit:   Enhanced Indoor Air Quality Strategies 
    EQ Credit:   Low-Emitting Materials 
    EQ Credit:   Construction Indoor Air Quality Management Plan 
    EQ Credit: Indoor Air Quality Assessment 
    EQ Credit:  Thermal Comfort
    EQ Credit:  Interior Lighting 
    EQ Credit:   Daylight 
    EQ Credit:   Quality Views 
    EQ Credit:  Acoustic Performance

94   Innovation
  IN Credit:  Innovation
  IN Credit:  LEED Accredited Profession

96 Listings

The guidance and opinions expressed here do not necessarily reflect those of Earth Day Initiative, our sponsors or contributing experts.  The information is being 
provided as a best effort to provide preliminary guidance on LEED v4 but there is no express or implied guarantee of its accuracy. Earth Day Initiative, our sponsors,  
 and the contributing experts to this publication are not liable for any inaccuracies or omissions.

All graphic images reproduced in this document were created by Jeff Williamson.
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New Construction Services
Building Commissioning
Commissioning for LEED

www.horizon-engineering.com
Toll Free: 1.877.513.6249

Email: info@horizon-engineering.com

NY: New York City | Long Island | Albany | Syracuse
Baltimore, MD | St. Louis, MO | Ann Arbor, MI | Charlotte, NC 

Salt Lake City, UT | Boston, MA

Office Locations

Services

Existing Building Services
Existing Building Commissioning
Continuous Commissioning
Energy Audits (Levels I, I and III)
Local and State Mandate Compliance

Building Enclosure Services
Building Envelope Commissioning
Constructability Review
Peer Review

Contact Us

Sustainable Consulting
LEED Accredited Professional

Specializing in building commissioning, sustainable 
consulting and energy audits, HEA strives to 
achieve a higher standard for your project.
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Building Green Webinar on Integrative Design.  
http://www2.buildinggreen.com/integrative-process- 
webcast

How to Run a Great Workshop: 37 Tips and Ideas.  
A compilation of tips and ideas on running a  
productive charrette/workshop for Integrative  
Project Planning & Design. https://www.buildinggreen.
com/feature/how-run-great-workshop-37-tips-and-ideas 

Owner’s Project Requirements: What It Is, What 
It Could Be. This article discusses the importance 
of the Owner’s Project Requirements (OPR) in the 
integrative process. https://www.buildinggreen.com/
primer/owner-s-project-requirements-what-it-what-it-
could-be

Building as an Organism: Understanding the Integra-
tive Process Credit in LEED v4 Projects (Webcast).  
A 72-minute webcast on the details of the Integra-
tive Process credit, and methods of documentation. 
https://www.buildinggreen.com/webcast/building-or-
ganism-understanding-integrative-process-credit-  
leed-v4-projects 

The Integrative Design Guide to Green Building: 
Redefining the Practice of Sustainability, 7 Group and 
Bill Reed, http://www.wiley.com/WileyCDA/Wiley 
Title/product Cd-0470181109.html 

Understanding Integrative Design in LEED v4  
http://www.LEEDuser.com/credit/NC-v4/IP-
c1#doc-tab

GUIDANCE & TIPS  
Attention to the interrelationships and synergies between 
systems and components of the building allows for optimi-
zation of the whole. The credit requires participation and 
buy-in from the whole project team, including (but not 
limited to) owner, architect, engineers, builders, occupants, 
etc. It is required to be inter-disciplinary and include joint  
decision making and problem solving. 

The idea here is to inform the design with the various 
studies and to engage the project team in discussing 
and integrating the results into the design. It is not 
necessary to implement everything that is analyzed. 
It is best to conduct the site assessment studies (if 
you are going for that credit) at the same time as the 

INTEGRATIVE PROCESS 
(To return to Table of Contents, click on IP)IP

IP CREDIT: INTEGRATIVE PROCESS

CHANGES: New credit

CREDIT REQUIREMENTS 
http://www.usgbc.org/node/2613097
 
 Required Documentation All Projects

 Integrative Process worksheet  
 (energy and water analysis tabs)  •

STEP-BY-STEP GUIDANCE 
For details, click on link below or review Reference Guide
http://www.usgbc.org/node/2613097?view=guide& 
return=/credits 

Step 1. Become familiar with integrative process
Step 2.  Conduct preliminary energy research and 

analysis (in concert with Step 3)
Step 3.  Conduct preliminary water research and 

analysis (in concert with Step 2)
Step 4. Convene goal-setting workshop
Step 5.  Evaluate possible energy strategies  

(in concert with Step 6)
Step 6.  Evaluate possible water strategies  

(in concert with Step 5)
Step 7.  Document how analysis informed design 

and building form

TOOLS & RESOURCES
Integrative Process ANSI Consensus National  
Standard Guide 2.0 for Design and Construction of 
Sustainable Buildings and Communities 
http://www.usgbc.org/node/4385031
 
LEED v4 Integrative Process Worksheet 
http://www.usgbc.org/resources/integrative-process- 
worksheet  

Getting Started with Integrative Process
http://www.usgbc.org/gallery/video/4370005/0

Why Integrative Process? 
http://www.usgbc.org/gallery/video/4370026/0

LEEDuser Forum and Toolkit: 
http://www.LEEDuser.com/credit/NC-v4/IPc1#bev-tab
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energy and water analyses required by this credit and 
present findings to the owner in one package, typically 
as part of the goal-setting workshop. Climate data 
research is recommended for both credits.

Take into account site design, building location, orienta-
tion, and massing, all of which can affect the preliminary 
energy-related systems analysis required for this credit, 
for example, using vegetation to provide solar shading.

The preliminary energy analysis required for this credit 
encourages project teams to focus on load reductions  
before analyzing system efficiencies. The process must 
begin in pre-design and continue through the design 
phases; the simple box energy modeling analysis must be 
performed prior to the completion of schematic design. 

Using this model even before determining building 
form, gives a project team energy end-use bench-
marks that directly inform design decisions during  
an iterative process, significantly improving energy  
performance and reducing operating costs.

The preliminary water budget analysis required for this 
credit enables project teams to see how associated  
water issues interrelate. In developing the required 
water analysis, look for synergies with the related credit, 

plus SS Credit Open Space, SS Credit Heat Island 
Reduction, WE Prerequisite and Credit Indoor Water 
Use Reduction, and WE Prerequisite and Credit 
Outdoor Water Use Reduction, for achieving both cost 
and performance improvements. For example: 

•  The landscape water requirement calculation 
methodology of the related prerequisite and credit 
must be used for conducting the preliminary water 
budget analysis. 

•  The building water use and appliance and process 
use calculation methodologies of the related  
prerequisite and credit must be used for conduct-
ing the preliminary water budget analysis. 

•  For projects with cooling towers or evaporative 
condensers, the calculation methodologies in the 
related credit can be used for conducting the  
preliminary water budget analysis. 

•  A larger landscaped area can increase graywater 
infiltration and aid irrigation—issues that relate to 
the preliminary water budget analysis required for 
this credit.

ADDENDA & INTERPRETATIONS
LEED Addenda 100001937 http://www.usgbc.org/
content/100001937 Important additions to Step 7 
under Step-by-Step Guidance.

ARCHITECTURE
INTERIORS
PLANNING

fxfowle.com
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GUIDANCE & TIPS 
LEED ND Location credit is great if the project is in a 
LEED for Neighborhood Development Location. The 
compliance path offered by this credit will likely save a 
project team time in documentation.

Individual LT credits are appropriate if the project is not 
in an eligible LEED ND project or certified plan area or 
can achieve more points by pursuing multiple LT credits.  
Evaluate the trade-off between additional points and 
the level of effort required to document them.

The LEED ND project must have achieved certifi-
cation (Certified Plan or Project) to earn this credit. 
LEED ND projects that have only been registered or 
submitted for certification review including projects 
that have received a letter of support do not qualify.  
 

LT CREDIT: SENSITIVE LAND PROTECTION 

CHANGES
•  Floodplain requirements now refer to “flood haz-

ard area shown on a legally adopted flood hazard 
map” instead of specifically referencing the 100-
year floodplain. Projects must now avoid the flood 
hazard instead of being at least 5 feet (1.5 meters) 
above the 100-year floodplain.  

•  Expanded sensitive habitat requirements to include  
species or ecological communities listed by  
NatureServe (in additional to local equivalents for 
projects outside the U.S. or outside areas covered 
by NatureServe).  

•  The water body buffer has been changed from 50 
feet (15 meters) to 100 feet (30 meters).  

•  The wetland buffer has been changed from 100 
feet (30 meters) to 50 feet (15 meters).  

•  A list of allowable minor improvements in wetland 
or water body buffers has been added.  

 
 

LOCATION AND TRANSPORTATION
(To return to Table of Contents, click on LT)

LT CREDIT: LEED FOR NEIGHBORHOOD
DEVELOPMENT LOCATION 

CHANGES: New credit

CREDIT REQUIREMENTS  
http://www.usgbc.org/node/2615490?view=language

 Required Documentation All projects

 LEED ND project information (name, 
 ID number, rating system and version, 
 certification level, and certification date)    

•

 Vicinity base map with LEED project 
 boundary and LEED ND certified 
 neighborhood or plan boundary    

•

STEP-BY-STEP GUIDANCE For details, click on 
link below or review Reference Guide http://www.
usgbc.org/node/2615490?view=guide&return=

Step 1.   Identify LEED ND neighborhood or certi-
fied plan area for potential development

Step 2.  Confirm eligibility of LEED ND project
Step 3.   Determine potential points available for 

LEED ND Location credit and individual LT 
credits 

Step 4.  Determine final credit achievement pathway
Step 5.   Gather and confirm LEED ND project 

information

TOOLS & RESOURCES
Neighborhood Development Project Information 
Workbook http://www.usgbc.org/resources/proj-
ect-information-workbook

Listing of all LEED ND Projects http://www.usgbc.
org/projects/neighborhood-development 

LEEDuser Forum and Toolkit  
http://www.LEEDuser.com/credit/NC-v4/LTc1

LT
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NatureServe Heritage Program, GH, G1,  
and G2 species and ecological communities  
http://explorer.natureserve.org/ranking.htm

LEEDuser Forum and Toolkit  
http://www.LEEDuser.com/credit/NC-v4/LTc2

GUIDANCE & TIPS 
If the development footprint does not extend beyond 
the previously developed portions of the site, or if the 
entire site is previously developed, the project has met 
the requirements of Option 1. No further action is nec-
essary. If the development footprint extends to any land 
that has not been previously developed, follow Steps 
3–8 above (for land that has not been previously devel-
oped only) to determine compliance with Option 2.

Project teams may determine site soil types by visiting 
the Natural Resources Conservation Service (NRCS) 
website and downloading GIS data for the appropriate  
state and county.  NRCS keeps detailed surveys and 
maps for every county in the U.S. and provides most 
of this information online. The information can be 
downloaded to GIS mapping programs or may be 
viewed without GIS directly through the NRCS website, 
at www.websoilsurvey.nrcs.usda.gov/app/ 

If NRCS soils data for the project site are unavailable 
online, contact the state or regional office to determine  
whether the site’s soil type is considered prime, 
unique, or of state significance. It may be necessary to 
consult with an agricultural scientist if the soil type for 
the project site is unclear. 

LT CREDIT: HIGH PRIORITY SITE

CHANGES
•  Adapts many of the concepts formerly found in  

SS Credit 3 Brownfield Redevelopment.  
•  Projects now have options for infill location in a 

historic district and for locating in a priority rede-
velopment area.  

•  Projects are no longer limited to officially designat-
ed brownfields. Contaminated sites requiring  
remediation, as deemed by the authority having 
jurisdiction, can qualify a project for this credit.  

CREDIT REQUIREMENTS  
http://www.usgbc.org/node/2615509

  Required Documentation  Option 1 Option 2 
 
 Site map(s) showing project  
 boundary, development footprint,  
 any previous development, any  
 sensitive areas, and any minor  
 improvements in required buffers 

•

  

•

   Explanation of the previous  
development on the site • 

  Description of how the project  
team verified prime farmland,  
flood hazard, and sensitive  
habitat criteria were met   

•

STEP-BY-STEP GUIDANCE 
For details, click on link below or review Reference Guide
http://www.usgbc.org/node/2615509?view=guide& 
return=/credits#

Step 1. Identify previously developed land on site
Step 2.  Prioritize development of previously  

developed land
Step 3. Determine location of prime farmland 
Step 4. Determine location of flood hazard areas
Step 5.  Determine location of threatened or en-

dangered species habitat
Step 6.  Determine location of wetlands and water 

bodies
Step 7.  Locate development footprint to avoid any 

sensitive areas 
Step 8.  Undertake only approved minor improve-

ments around wetlands and water bodies 

TOOLS & RESOURCES
U.S. Department of Agriculture, U.S. Code of 
Federal Regulations Title 7, Volume 6, Parts 400 
to 699, Section 657.5 
http://www.ecfr.gov/cgi-bin/text-id?SID=08488492f292 
c65e9b8827b64c05ac2d&node=7:6.1.3.6.27&rgn =div5

FEMA Flood Zone Designations  
https://msc.fema.gov/portal

U.S. Fish and Wildlife Service, List of Threatened 
and Endangered Species  
https://www.fws.gov/endangered/
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CREDIT REQUIREMENTS  
http://www.usgbc.org/node/2615514

 Required Documentation Option 1 Option 2 Option 3

  Vicinity map indicating  
previously developed  
land within ½ mile  
(800 meters) of project  
boundary  

•

  

  Document from historic  
preservation entity  
confirming location in  
historic district 

•
  

  Vicinity map or other  
documentation confirming  
priority site designation   

•
 

  Documentation from  
authority having jurisdiction  
declaring existence of  
specific contamination and  
confirming that remediation  
has been or will be  
completed to its satisfaction   

•

STEP-BY-STEP GUIDANCE 
For details, click on link below or review Reference Guide
http://www.usgbc.org/node/2615514?view=guide& 
return=/credits/new-construction/v4

Option 1. Historic District
Step 1. Confirm infill status
Step 2. Identify and confirm historic district status

Option 2. Priority Designation
Step 1. Identify priority development area 
Step 2.  Confirm that site is in area with priority  

designation 

Option 3. Brownfield Remediation
Step 1. Identify contamination
Step 2. Determine applicable remediation requirements 
Step 3. Complete remediation

TOOLS & RESOURCES
A list of National Priority Sites: https://www.epa.gov/
superfund/superfund-national-priorities-list-npl

A table generator for QCTs and DDAs by county: 
http://qct.huduser.gov/index.html 

A list of Empowerment Zones, Renewal Communities, 
and Enterprise Communities by state: http://portal.
hud.gov/hudportal/HUD?src=/program_offices/comm_
planning/economicdevelopment/programs/rc/tour

LEEDuser Forum and Toolkit   
http://www.LEEDuser.com/credit/NC-v4/LTc3

GUIDANCE & TIPS
 To determine infill status, first identify all land within ½ 
mile (800 meters) of the project boundary that has been 
previously developed, excluding streets and other rights of 
way.  Determine the percentage of land that is previously 
developed by dividing the previously developed area by 
the total land area less streets and rights-of-way within ½ 
mile (800 meters) of the project boundary. Water bodies 
are not included in land area. If this percentage is 75% or 
greater, the location is considered an infill site. 

Historic Preservation: Consult the local planning or 
permitting agency to identify any historic preservation 
entity that designates local historic districts. Work 
with that entity to determine whether the proposed 
project site is in a historic district.

You can still qualify for this credit if you demolish a 
non-listed building in a historic district (i.e. it’s about 
the district, not the building).

Priority Designation: Review the high-priority desig-
nations identified in the credit requirements and consult 
each program’s website to review the areas identified 
under the program. The priority designations listed most 
often overlap with economically disadvantaged areas. 

Work with the local economic development, planning, 
community development, housing, or redevelopment 
agency or department to determine whether the 
specified priority designation applies to the project 
site. A project site qualifies even if only a portion is in 
the high-priority designated area. 

Indicate the site boundaries and priority area on a site 
map and provide confirmation of the designation.

Brownfield Remediation: If part of the site is found 
to have contamination, then the entire area within the 
LEED project boundary is considered a contaminated 
site. The credit explicitly applies to soil or groundwa-
ter contamination. Asbestos and other contaminants 
inside buildings (whether demolished or remaining) 
or in debris do not count as contamination under this 
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credit requirement. This is a change from LEED v2009. 
However, it is recommended that project teams  
consider these factors in an overall site assessment.
If the project is located on a site that has already been 
completely assessed and remediated, the results of 
that assessment and remediation may be used toward 
achievement of this option if complete documenta-
tion is provided. 

Obtain a declaration from the authority having juris-
diction indicating the presence of contamination, and 
work with that authority to determine the remedi-
ation requirements for the contaminated site. In the 
U.S., the authority having jurisdiction may be the U.S. 
Environmental Protection Agency or a state or local 
government regulatory agency responsible for iden-
tification of contaminants and remediation protocols. 
Remediate the project site to the satisfaction of the 
authority having jurisdiction
 

LT CREDIT:  SURROUNDING DENSITY AND 
DIVERSE USES

CHANGES 
•  Points have been redistributed such that the 

credit’s full value can be earned only if the require-
ments for both Options 1 and 2 are met.  

•  For all rating systems except Healthcare, there are 
now two thresholds for each option.  

•  There are now thresholds for separate residential 
and nonresidential densities.  

•  Added specific requirements for warehouses and 
distribution centers.  

•  The radius for building density calculation is now 
specified as ¼ mile (400 meters) from the project 
boundary.  

•  Proximity to the diverse uses is now based on 
walking distance instead of a radius.  

•  Additional restrictions have been added to stipu-
late how diverse uses can be counted.  

CREDIT REQUIREMENTS
http://www.usgbc.org/node/2600433

 

 All BD+C except Warehouses  Option 1 Option 2 
 and Distribution Centers 

  Area plan or map showing  
project site and location  
of existing residential and  
non-residential uses within  
¼-mile (400-meter) radius  
of project site 

•

 

  Description of the previous  
development on the site • 

  Area plan or map showing  
project site, location and type  
of each use, and walking routes  

•

 Warehouses and Distribution Centers  Option 1  Option 2

  Area plan or map showing  
project site, its previous  
development, and (if applicable)  
industrial or commercial   
properties adjacent to project site  

• 

 

  Area plan or map showing  
project site, location and type  
of transportation resources,   
and driving distance to each    

 •

  If planned transportation  
resources are counted,  
verification that they will be  
funded and under construction  
by date of certificate of  
occupancy and complete  
within two years of that date     

•

STEP-BY-STEP GUIDANCE 
(For details, click on link below or review Reference Guide)
http://www.usgbc.org/node/2600433?view=guide& 
return=/credits/new-construction/v4

Step 1. Select project site
Step 2. Identify eligible options

Option 1. Surrounding Density
Step 1.  Identify building sites and buildable land 

within required radius of project site
Step 2. Collect information on density
Step 3.  Perform separate residential and nonresi-

dential density calculations, if applicable
Step 4. Calculate combined density, if applicable
Step 5. Determine points earned
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Option 2. Diversity of Uses
Step 1. Document nearby uses 
Step 2. Map walking routes to uses

Warehouses and Distribution Centers
Step 1. Choose project location
Step 2. Select one or both options 

Option 1. Development and Adjacency
Step 1. Confirm previous development and use
Step 2. Determine adjacent site status, if applicable

Option 2. Transportation Resources
Step 1. Measure driving distances
Step 2.  Confirm completion or construction of ex-

isting and planned transportation resources

TOOLS & RESOURCES
Appendix 1. Use Types and Categories   
http://www.usgbc.org/node/4335089
  
Lessons Learned from a LEED v4 Project 
http://www.usgbc.org/gallery/video/4789471/0

Walking Distance vs. Straight Line Radius 
http://www.usgbc.org/gallery/video/4789504/0

LEEDuser Forum and Toolkit  
http://www.LEEDuser.com/credit/NC-v4/LTc4

GUIDANCE & TIPS 
Option 1 is for projects in dense locations. Option 2 
is for projects that are close to a variety of amenities 
and services. If the main entrance is within easy walk-
ing distance of diverse uses, investigate this option in 
addition to Option 1. Projects except for Healthcare 
may pursue both options; Healthcare projects are 
eligible for only a single option.

Option 1: Surrounding Density now has two paths, 
calculating “separate residential (DU - dwelling units/
acre) and nonresidential densities (FAR – Floor Area 
Ratio)” or the “combined density” approach for areas 
that have a mix of buildings that is similar to the ap-
proach for LEED v3.  DU and FAR data may be more 
readily available than sf/acre data.

The Surrounding Density Option now also has two 
thresholds; both are significantly less than the LEED v3 
threshold of 60,000 sf/acre.  Two points are available if 
you meet the first level, (e.g. combined density at 22,000 
square feet per acre of buildable land) and another 3 
points for 35,000 sf/acre for NC and 4 points for CS. 

The ¼ mile now extends from the project boundary 
so it is not technically a radius or a circle anymore.  In 
addition, you cannot include your project buildings or 
non-habitable spaces such as garages in the calculation 
for density.

It is not necessary to count every building as v2009 
required – if a single high-rise apartment building has 
sufficient DUs to meet the density threshold for the 
total acreage within the ¼ mile offset, the project 
team may use only that building in the calculation.

Typically, the information needed for the density calcu-
lation is available from the County Assessor’s website 
or database that provides information on every build-
ing including parcel size, total building square footage 
and number of stories.

Option 2: Diverse Uses now requires distance of ½ 
mile to be calculated based on walking distance not 
point-to-point within the radius.  If there is an amen-
ity across the street but there is no crosswalk, the 
walking distance must include the distance to reach a 
place to cross legally. 

In Option 2, under LEED v4 acceptable types of uses 
have been clarified and expanded and can be found 
in Appendix 1. The following restrictions apply.

•  A use counts as only one type (e.g., a retail store 
may be counted only once even if it sells products 
in several categories).

•  No more than two uses in each use type may be 
counted (e.g. if five restaurants are within walking 
distance, only two may be counted).

•  The counted uses must represent at least three 
of the five categories, exclusive of the building’s 
primary use.

Again, this Option is no longer all or nothing. You may 
earn 1 point if the project has four to seven diverse 
uses within a ½ mile or 2 points if it has eight or more.

LT CREDIT:  ACCESS TO QUALITY TRANSIT

CHANGES
•  Transit service frequency included in the credit 

requirements.  
•  Access measured by walking distance to functional 

building entries.  
• Addresses both weekday and weekend availability.   
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LEEDuser Forum and Toolkit  
http://www.LEEDuser.com/credit/NC-v4/LTc5 

GUIDANCE & TIPS 
 When calculating the walking distance, sum the  
continuous segments of the walking route to  
determine the distance from origin to destination. 
A straight-line radius from the origin that does not 
follow pedestrian infrastructure will not be accepted.

To qualify for this credit, both weekday and week-
end trip minimums must be met. Only trips in one 
direction are counted towards the threshold, but the 
transit routes must have service in the opposite direc-
tion as well in order to qualify. The minimum number 
of trips required depends on the types of transit in 
operation (i.e. minimum is much lower for projects 
with only commuter rail or ferry service).

Shuttles connecting the project building to transit 
options is no longer a viable way to comply with the 
credit. On the other hand, “informal transit” service 
connecting the project to other locations/amenities 
(e.g. a university campus bus or corporate shuttle 
between the office and retail/residential areas) is ac-
ceptable. It’s a tricky distinction so if you are not clear, 
check with the USGBC/GBCI.

“Informal transit” is defined as a service in which individ-
uals travel together in a passenger car or small van that 
seats at least four people. It can include human-powered 
conveyances, which must accommodate at least two 
people. It must include an enclosed passenger seating 
area, fixed route service, fixed fare structure, regular 
operation, and the ability to pick up multiple riders.

ADDENDA AND INTERPRETATIONS
LEED Addenda 100001977: 
http://www.usgbc.org/content/100001977 
Change all instances of the term “rideshare” to  
“informal transit”. See addenda for the definition. 
 

LT CREDIT:  BICYCLE FACILITIES
 

CHANGES 
•  Added requirements for proximity to a bicycle network.  
•  Created separate short and long-term bicycle 

storage requirements.  
• Changed shower room calculation method.  

•  Point thresholds based on the number of transit 
trips available within the required walking distance.  

•  Expanded modes of transportation to include 
ferry, street car, rapid transit, and informal transit. 

•  For Schools projects, Option 2 Pedestrian Access 
now includes a tiered point system based on the 
percentage of students within the walkable atten-
dance area.  

•  Private shuttles cannot be used to comply with the 
requirement.  

  
CREDIT REQUIREMENTS  
http://www.usgbc.org/node/2615193

 Required Documentation All Schools Schools
  Projects  Option 1 Option 2

   Map showing project,  
project boundary, transit  
stop locations, and  
walking routes and  
distances to those stops 

• •

 

  Timetables or other  
service-level documentation 

• •
 

   If applicable, documentation  
of planned transit or  
restoration of temporarily  
rerouted service 

• •
 

  Map showing walkshed  
boundary   •

STEP-BY-STEP GUIDANCE  
(For details, click on link below or review Reference Guide)
http://www.usgbc.org/node/2615193?view=guide& 
return=/credits/new-construction/v4/location-&-trans-
portation

Step 1.  Identify transit stops within ½ mile (800 meters)
Step 2. Classify transit based on vehicle types
Step 3. Confirm walkability

TOOLS & RESOURCES
Surrounding Density and Diverse Uses:   
Lessons Learned from a LEED v4 project 
http://www.usgbc.org/node/2600433?view=guide&
return=/credits/new-construction/v4/location-&-trans-
portation 

Walking Distance vs. Straight Line Radius 
http://www.usgbc.org/gallery/video/4789504/0
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CREDIT REQUIREMENTS  
http://www.usgbc.org/node/2614413
  
       Required New Construction   Schools  Retail
    Documentation and most projects 

  Vicinity map  
showing bicycle  
network and  
route and distance  
along network to  
eligible destination(s).  
For planned bicycle  
networks, capital  
improvement plan  
demonstrating  
completion within  
one year of  
certificate of  
occupancy. 

• • •

  Site plan showing  
bicycle storage  
locations 

•  •

  Site plan showing  
bicycle storage  
location with walking  
route to main  
entrance and    
bicycling route to  
school boundary  

• 

 

  Calculations for  
storage and  
shower facilities 

• • •

  Description of  
programs to  
support bicycle use   

•

STEP-BY-STEP GUIDANCE  
(For details, click on link below or review Reference Guide)
http://www.usgbc.org/node/2614413?view=guide& 
return=

Step 1.   Identify bicycle network and eligible destinations
Step 2. Select bike-friendly project location
Step 3.  Gather occupant count information
Step 4.   Determine number of bicycle storage spaces 

required
Step 5.   Determine number of shower and changing 

facilities required
Step 6.  Install bicycle storage

Step 7.   Schools – Ensure safe access to school building
   Retail – Institute programs to support  

bicycling use

TOOLS & RESOURCES 
Walking Distance vs. Straight Line Radius  
http://www.usgbc.org/gallery/video/4789504/0

LEEDuser Forum and Toolkit  
http://www.LEEDuser.com/credit/NC-v4/LTc6

GUIDANCE & TIPS 
When calculating the bicycling distance, sum the con-
tinuous segments of the bicycling route to determine 
the distance from origin to destination. A straight-line 
radius from the origin that does not follow bicyclist 
infrastructure will not be accepted.

When documenting the bicycle network and eligible 
destination map, refer to Appendix 1 of the Reference 
Guide http://www.usgbc.org/node/4335089?return=/
credits/new-construction/v4/appendices 

For projects with 100 or fewer regular project occu-
pants, one shower is required.
 

LT CREDIT: REDUCED PARKING FOOTPRINT

CHANGES  
•  Requirements are now the same for nonresidential 

and residential, and for New Construction and 
Core and Shell.  

•  Added baseline reference to a third-party standard 
(Institute of Transportation Engineers’ Transporta-
tion Planning Handbook, 3rd edition, Tables 18-2 
through 18-4).  

•  Credit no longer awarded for providing no new 
parking. If there is existing parking that will continue  
to be used by the project, it must also comply with 
credit requirements.  

CREDIT REQUIREMENTS
http://www.usgbc.org/node/2613971
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   Required Documentation All Projects

 Site plan indicating parking areas and  
 preferred parking spaces •

  Calculations demonstrating threshold  
achievement •

  Drawings or photographs of signage  
or pavement markings indicating reserved  
status of preferred parking areas 

•

STEP-BY-STEP GUIDANCE  
For details, click on link below or review Reference Guide
http://www.usgbc.org/node/2613971?view=guide& 
return=

Step 1.  Determine local code requirements
Step 2.   Calculate base ratios and baseline parking 

capacity 
Step 3.  Identify appropriate case
Step 4.  Estimate parking demand
Step 5.   Develop and implement strategies to reduce 

parking demand
Step 6.  Determine project’s reduced parking capacity
Step 7.  Provide carpool parking

TOOLS & RESOURCES
Institute of Transportation Engineers’ Transpor-
tation Planning Handbook, 3rd edition, Tables 
18-2 through 18-4. http://ecommerce.ite.org/IMIS/
ItemDetail?iProductCode=TB-011B $175.00 

The Institute of Transportation Engineers’ Trip 
Generation Handbook provides estimates for the 
number of car trips generated by building type. This 
is summarized in the Reference Guide base ratio 
tables so it may not be necessary to purchase for 
smaller projects although more complex ones may 
find the handbook useful.  http://www.usgbc.org/
node/2613971?view=guide&return=/credits/new-con-
struction/v4/location-&-transportation 

LEEDuser Forum and Toolkit 
http://www.LEEDuser.com/credit/NC-v4/LTc7

GUIDANCE & TIPS 
Total vehicle parking spaces must include all new and 
existing off-street parking spaces leased or owned  
by the project, including any parking allocated to the  
project that is outside the project boundary. 

Projects that do not provide any new  
additional parking must still meet the credit  
requirements for the existing parking even if  
they don’t own it or it’s external to the project.

Projects with no associated off-street parking  
automatically achieve credit compliance; no  
calculations or preferred parking spaces are  
required but the project is not eligible for LT  
Credit Green Vehicles. 

Preferred parking spaces must have the shortest walk-
ing distance to the main entrance of the project, exclu-
sive of spaces designated for people with disabilities..

If parking spaces are shared among two or more 
buildings (“pooled” parking), determine the share of 
this parking allocated to the project. Include this num-
ber of spaces in the total parking capacity and provide 
rationale for the parking distribution, if necessary.

For projects with multiple space types, calculate and 
separately track the base ratio for each use. Use the 
equations provided in the reference table to deter-
mine the baseline parking capacity for each space 
type, and compute the total project baseline capacity.

The following parking spaces should not be included 
in total parking capacity:

•  On-street (parallel or pull-in) parking spaces on 
public rights of way

•  Parking spaces for fleet and inventory vehicles, un-
less these vehicles are regularly used by employees 
for commuting as well as business purposes

• Motorbike or bicycle spaces

If the project type does not fit any base ratio category  
or if the tenant is not yet known, select the best 
approximation and provide a narrative justifying this 
selection.

ADDENDA AND INTERPRETATIONS
LEED Addenda 100002028:
http://www.usgbc.org/content/100002028 
Updated Exemplary Performance under the v4 LEED-
NC credit: LT Credit Reduced Parking Footprint. 
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LT CREDIT: GREEN VEHICLES 

CHANGES
  
New Construction, Core and Shell, Data  
Centers, Hospitality, Retail. Healthcare:  
•  Changed term “low-emitting and fuel-efficient 

vehicles” to “green vehicles.”  
•  Reorganized Options 1 and 2 such that all projects 

must provide both preferred parking for green 
vehicles and alternative-fuel fueling stations.  

• Raised minimum ACEEE green score to 45.  
•  Lowered requirement for alternative-fuel stations 

to 2% of total parking capacity.  
•  Electrical connectors must comply with SAE  

Surface Credit Green Vehicles Vehicle Recommended  
Practice J1772, SAE Electric Vehicle Conductive 
Charge Coupler (or a regional or local equivalent 
standard) and must also be capable of dynamic 
interaction with the utility grid.  

•  Credit can no longer be earned by providing green 
vehicles or a car-sharing program for building  
occupants.  

Schools:  
• See section above for changes in Option 1.  
•  Designated carpool drop-off area for green 

vehicles (formerly “low-emitting and fuel-efficient 
vehicles”) is no longer required.  

•  Option 2 now requires an implementation plan 
to meet NOx and particulate emissions standards 
for school buses and green vehicles designation for 
vehicles other than buses. 

Warehouses and Distribution Centers: 
•  Added credit requirements specific to these two 

project types 
  
CREDIT REQUIREMENTS  
http://www.usgbc.org/node/2613735
 
 Required Documentation All projects

  Site plan indicating parking areas and  
preferred parking spaces •

  Calculations demonstrating threshold  
achievement •

  Drawings or photographs of signage  
or pavement markings indicating  
reserved status of preferred parking areas 

•

STEP-BY-STEP GUIDANCE
http://www.usgbc.org/node/2613735?view=guide& 
return=/credits

Step 1.  Determine total vehicle parking capacity 
Step 2.  Calculate number of preferred parking  

spaces and alternative-fuel fueling stations
Step 3. Incorporate preferred parking into design
Step 4. Select alternative-fuel fueling stations 
Step 5.  Confirm compliance of any electric vehicle 

supply equipment 
Step 6. Install alternative-fuel fueling stations
Step 7. Ensure effective use of parking spaces

TOOLS & RESOURCES
ACEEE List of LEED Qualified Cars  
http://www.greenercars.org/news/list-leed-qualified-cars
Under LEED v4, cars must achieve a minimum rating 
of 45. 

EPA’s historical exhaust emissions standards for 
heavy-duty highway compression-ignition en-
gines and urban buses:  
www.epa.gov/otaq/standards/heavy-duty/hdci-exhaust.htm

Investigate Rebate Programs such as the Shore-
power Truck Electrification Project in the U.S. (the-
step-project.org) for potential assistance in subsidizing 
or supplying adapter kits to take advantage of electri-
cal connectors. http://www.the-step-project.org/

Selecting the Right EV Charger for Your Project  
http://www.usgbc.org/gallery/video/2766002/0

EV Chargers  
http://www.usgbc.org/gallery/video/2758265/0

LEEDuser Forum and Toolkit  
http://www.LEEDuser.com/credit/NC-v4/LTc8

Alternative Compliance Paths (ACPs)
Europe ACP: Green Vehicles
Projects in Europe may use vehicles meeting the Euro 
6 limit values of Regulation (EC) No. 715/2007.

South America ACP: Green Vehicles
Vehicles in South America may qualify as green vehicles 
by meeting both of the following conditions: 

1.  A score of Four Stars or above from IBAMA  
(Instituto Brasileiro do Meio Ambiente e dos  
Recursos Naturais Renováveis - Brazilian Institute 
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of Environment and Renewable Natural Resources) 
Nota Verde Program.

2.  An “A” from INMETRO (Instituto Nacional de  
Metrologia, Qualidade e Tecnologia - National 
Institute of Metrology, Quality and Technology) 
Brazilian Labeling Program for Vehicles

GUIDANCE & TIPS 
•  Total vehicle parking spaces must include all new 

and existing off-street parking spaces leased 
or owned by the project, including any parking 
allocated to the project that is outside the project 
boundary 

•  Transportation Demand Strategies can help 
reduce parking and achieve this credit.  Some 
examples include telecommuting, shuttles, shared 
parking between uses, transit subsidies, com-
pressed work week schedules, and residential units 
rented or sold separately from parking. 

•  For Option 1, select EVSE that meets the credit re-
quirements for charge capability, standard compliance, 
and network features; all three must be documented 
for credit compliance. This information can often be 
found on the manufacturer’s website. Only Level 2 
and 3 chargers qualify for this credit. EVSE for plug-in 
electric vehicles or battery switching stations may be 
located in any area of the parking facility. 

•  Parking spaces reserved for EVSE may not con-
tribute toward preferred parking spaces for green 
vehicles

•  The EVSE must have a Wi-Fi, ethernet, cellular 
modem, or other Internet communication mech-
anism that allows the device to send usage data 
to a server. This enables participation in demand 
response programs (e.g., SmartGrid) or time-of-
use pricing. Specifications must demonstrate, at 
minimum, that the product is IP-addressable.

•  Liquid or gas fueling stations should be located 
outdoors if possible. If a liquid or gas fueling station 
cannot be located outdoors, provide dedicated 
exhaust connected directly to the outdoors.

•   A direct connection between the EVSE and 
on-site renewable energy is acceptable in lieu of 
network capability if the EVSE will draw solely 
from that energy source. Documentation must be 
provided.

•  A discounted parking rate of at least 20% for green 
vehicles is an acceptable substitute for preferred 
parking spaces. The discounted rate must be publicly 
posted at the entrance of the parking area and 
permanently available to every qualifying vehicle.

•  Reduce Truck Idling: When identifying  
the placement of electrical connectors,  
consider such factors as the frequency with  
which the door is used, the type of product 
carried at the door, the length of time trucks 
are idling, and project design elements that may 
require a reduction in engine idling (e.g., proximity 
to places of congregation or building entrances). 
Electrical connectors must allow drivers to shut 
down truck engines while maintaining use of  
in-cab heating, air-conditioning, communications, 
and entertainment systems.
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SS PREREQUISITE: CONSTRUCTION  
ACTIVITY POLLUTION PREVENTION

CHANGES 
•  The EPA Construction General Permit (CGP) 

version has been updated from 2003 to 2012.
  
PREREQUISITE REQUIREMENTS
http://www.usgbc.org/node/2612120

 Required  Projects  Projects using
 Documentation  using 2012  local standards
  EPA CGP  and codes

 Description of compliance  
 with EPA CGP • 

  For zero lot line projects  
and projects with minimal  
or no exterior work: 

 Description of special  
 conditions and compliance  
 with any applicable ESC  
 measures 

•

 

•

  Comparison of local  
standards and codes  
with EPA CGP   

•

  Description of how  
project complies with  
local standards and codes  

•

  Drawings depicting erosion  
and sedimentation control  
measures implemented  

•

  Written declaration from  
general contractor or  
builder who implemented 
plan OR Date-stamped  
photos OR A description  
of plan implementation.  

•

STEP-BY-STEP GUIDANCE 
(For details, click on link below or review Reference Guide)
http://www.usgbc.org/node/2612120?return=/credits/
new-construction/v4/sustainable-sites 

Step 1.  Designate responsible party
Step 2.  Review local code against EPA CGP

Step 3.  Evaluate site for ESC Plan needs
Step 4.  Create ESC Plan
Step 5. Implement ESC Plan

TOOLS & RESOURCES
To view the US EPA Construction General  
Permit version 2012 https://www3.epa.gov/npdes/
pubs/cgp2012_finalpermit.pdf 

A review of the differences between the 2012  
Construction General Permit (CGP) and the 
2008 (not 2003) CGP http://www.goulstonstorrs.
com/NewsEvents/Advisories?find=58802 

Erosion & Sedimentation Control in the 2012 CGP: 
https://www.epa.gov/npdes/stormwater-discharg-
es-construction-activities#erosion 

Construction Activity Pollution Prevention in 
Desert Climates 
http://www.usgbc.org/gallery/video/4334272/0

LEEDuser Forum and Toolkit 
http://www.LEEDuser.com/credit/NC-v4/SSp1

GUIDANCE & TIPS
The Civil Engineer (CE) should first evaluate local 
code against the EPA CGP 2012 and then evaluate 
the site for ESC Plan needs.  The CE should provide a 
site plan or list that clarifies where ESC measures are 
required.  This should be specified so the Construc-
tion Manager/General Contractor (CM/GC) picks 
it up in General/Site Conditions planning.  The CM/
GC develops the ESC Plan after reviewing the Civil 
Engineer’s guidance.  The LEED Administrator should 
review and approve the CM/GC’s ESC Plan. 

The CE sets ESC goals and memorializes them in the 
spec; the CM/GC shows how the goals will be met in 
the plan including desired methods.  The CM/GC then 
implements the Plan on site throughout construction.            

You may use local code requirement as long as it is equal 
or more stringent that the CGP and NPDES. When 
using a local code, you must provide evidence that the 
relevant categories are equal or more stringent.

Identify the unique needs of the projects. Not all mea-
sures are applicable to your project. When providing 

SUSTAINABLE SITES
(To return to Table of Contents, click on SS)SS
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the description of compliance with the CGP include a 
narrative explaining the measures that are not applica-
ble to the project. 

Your plan must include site inspections, Person(s)  
Responsible for Inspecting Site, Frequency of Inspections, 
Increase in Inspection Frequency for Sites Discharging 
to Sensitive Waters, Reductions in Inspection Frequency, 
Areas that Need to Be Inspected, Requirements for 
Inspections, Inspection Report, Inspection by the EPA (if 
applicable).  Inspection and documentation requirements 
should be in the spec as well.

For zero lot line projects and projects with minimal 
or no exterior work, describe the special conditions 
of the project and how the project complies with the 
prerequisite requirements. Sanborn maps and satellite 
photos show this information pretty clearly.

ADDENDA & INTERPRETATIONS
LEED Addenda 100001830: 
http://www.usgbc.org/content/100001830
Revised the definitions of greenfield and previously 
developed.

LEED Addenda 100001959:  
http://www.usgbc.org/content/100001959
Correction to the Reference Guide under Step-by-
Step Guidance, Step 2 and 4

SS CREDIT: SITE ASSESSMENT

CHANGES
This new credit requires a holistic site survey or 
assessment that should demonstrate the relationships 
between the site features and topics listed below, and 
how these features influenced the project design. 
  
CREDIT REQUIREMENTS
http://www.usgbc.org/node/2758172

 Required Documentation All Projects

 Site survey or assessment plan or map •
   Site assessment worksheet or  

equivalent narrative •

STEP-BY-STEP GUIDANCE  
(For details, click on link below or review Reference Guide)
http://www.usgbc.org/node/2758172?view=guide& 
return=/credits/new-construction/v4/sustainable-sites 

Step 1.  Prepare for assessment
Step 2.  Conduct site inventory
Step 3.  Conduct site analysis
Step 4.   Complete site assessment worksheet or 

prepare site assessment narrative

TOOLS & RESOURCES
USGBC Site Assessment Worksheet 
http://www.usgbc.org/resources/site-assessment-worksheet 

Estimate the water storage capacity of the site 
using Urban Hydrology for Small Watersheds 
Technical Release 55 (TR-55) (or local equiva-
lent for projects outside the U.S.). 
http://www.nrcs.usda.gov/wps/portal/nrcs/site/nation-
al/home/ 

Natural Resources Conservation Service, Web 
Soil Survey http://websoilsurvey.sc.egov.usda.gov/
App/HomePage.htm 

Lessons Learned from the Site Assessment Pilot 
Credit http://www.usgbc.org/education/sessions/
leed-v4-credit-tutorials-sustainable-sites-bdcidc/cred-
it-site-assessment-10188948 

LEEDuser Forum and Toolkit 
http://www.LEEDuser.com/credit/NC-v4/SSc1

GUIDANCE & TIPS
This credit is similar in intent to the integrative design 
credit but facilitates consideration of the local envi-
ronment and site conditions rather than the building 
itself. For an excellent and detailed discussion, see the 
LEEDuser link referenced above.

It is best to complete a site assessment before con-
ceptual design starts. The team typically includes the 
architect, land planner and landscape architect. The 
findings can influence many important decisions relat-
ed to soil quality, landscape, stormwater, etc. 

A previous site assessment can be used (including 
an assessment completed for a campus in which the 
project is located), provided it accurately reflects the 
current site and surrounding property conditions.
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•   Topography: Include sufficiently detailed site 

contours to show the general topography of the 
site and its regional surroundings. Show unique or 
significant topographic features, such as rock out-
croppings (which may help the design team consid-
er views), irregular topography (which could affect 
grading), and the direction of overland water flows 
(which will determine drainage). Identify any steep 
slopes or areas that are at risk for slope failure. 

•  Hydrology: A sustainable approach to rainwater 
management involves finding ways to harvest it on 
site for irrigation and other water uses, create bene-
ficial water features, prevent rainwater overflows, and 
recharge the groundwater and aquifers. Show exist-
ing surface water resources, such as lakes, streams, 
estuaries, and delineated wetlands, and their associat-
ed buffers. Identify flood hazard areas, coastal hazard 
zones, or other flood-prone areas of the site. Include 
existing rainwater infrastructure, collection, and reuse 
opportunities that support water-use reduction.

•   Climate: Understanding the local climate is a 
first step in designing climate-appropriate out-
door spaces, incorporating effective passive design 
strategies, and planning for well-integrated me-
chanical systems. Climate indicators include high, 
low, and average monthly temperature and relative 
humidity. Identify the solar exposure using seasonal 
sun angles, solar access and shading, solar intensity, 
and amount of direct sun versus ambient light on 
cloudy days. Determine the seasonal prevailing 
winds, including range of wind speeds, and aver-
age wind speed and direction. Collect the annual 
and monthly precipitation patterns and determine 
whether the rain tends to fall in a few large events 
or in more frequent but smaller events. Survey 
pavement and roof surfaces to identify the poten-
tial heat island effect of any existing structures. 

•  Vegetation: Vegetation provides a wide range of 
environmental services: rainwater management, filtra-
tion, groundwater recharge, soil structure, soil organic 
matter, erosion prevention, carbon storage, and oxy-
gen production. Inventory the location and type (by 
scientific name) of significant trees, invasive plants, and 
any threatened or endangered species. Also indicate 
the location and limits of greenfield areas and habitat 
corridors that may support local wildlife. 

•  Soils: Healthy soils allow natural rainwater infil-
tration, which helps prevent runoff, sedimentation, 
erosion, and flooding. Soils also aid in cleaning, 
storing, and recharging groundwater. By storing 
water and making it available to plants, soils play 
a significant role in vegetation health. Healthy 

soils also provide habitat, aid in carbon storage, 
and serve as structural foundations for buildings. 
Determine whether the site is designated as prime 
farmland and identify its soil classification by the 
Natural Resources Conservation Service (projects 
outside the U.S. can use a local equivalent). Identify 
the location of healthy soils as well as previously 
disturbed soils. Develop a soils management plan 
to improve poor soils and support vegetation.

•  Human Use: Document the previous, current, and 
future known uses surrounding the site to establish 
a context for human use. Include the location and 
condition of on-site buildings and infrastructure. 
Culturally significant resources are not required to 
be included in the inventory and assessment, but if 
these elements are an important part of the site, 
they may be added. If existing structures cannot be 
easily restored for a new use, inventory the mate-
rials that can be reused or recycled. Identify view 
corridors that can enhance occupants’ experience in 
outdoor gathering spaces and buildings. Also include 
planned infrastructure adjacent to the site, such as 
future roadways, bicycle networks, mass transit, and 
major pedestrian facilities.

•  Human Health Effects: Research indicates that 
the natural environment plays a very important 
role in human health and well-being. Site design, 
however, sometimes ignores the human benefits of 
healthful, green environments and fails to provide 
opportunities for physical activity, restorative and 
aesthetic experiences, and social interaction. Identify 
opportunities for physical activity on or adjacent to 
the site, such as trails, playgrounds, athletic fields, and 
gyms. Locate major sources of air, water, and noise 
pollution that may affect future planning. Identify 
nearby hospitals, rehabilitation facilities, child care 
centers, schools, and senior centers whose occu-
pants may be vulnerable to on-site pollution.

Conduct a site visit to evaluate the above or gather 
data on the site such as an aerial photo, map interpre-
tation, etc.

If any of the topics are not relevant to your building 
such as no vegetation or soils in a zero lot line build-
ing, explain it in your narrative.

ADDENDA & INTERPRETATIONS
LEED Addenda 100001824:  
http://www.usgbc.org/content/100001824  
Revised the greenfield definition.
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SS CREDIT: SITE DEVELOPMENT –  
PROTECT OR RESTORE HABITAT 

CHANGES
•   Setback requirements were replaced with  

preservation and restoration requirements.  
•  Soil requirements were modified to include  

disturbed or compacted soils.  
•  Off-site option was replaced with an option  

for financial support. 
  
CREDIT REQUIREMENTS
http://www.usgbc.org/node/2733884

      Required  All Option Option
 Documentation Projects 1 2

 Greenfield area calculations •  
  Description of greenfield area  

protection (if applicable) • 
  Native or adapted  

vegetation calculations • 
  Site plan depicting project  

boundary, building footprint,  
preserved greenfield area(s) 
(if applicable), previously  
disturbed area, restored  
area, native and adapted  
vegetation, plant species,  
other ecologically appropriate  
features, and any other  
relevant site conditions 

•

 
  Description of disturbed or  

compacted soils to be 
revegetated 

•
 

  Reference soil characteristics  
and soil test results • 

 Financial support calculations •
  Agreement with land trust or  

conservation organization •

  U.S. projects: Confirmation  
that land trust is accredited  
by Land Trust Alliance 

•

  Projects outside U.S.: 
 Verification that conservation  
 organization is nationally or  
 locally recognized; description  
 of qualifications and mission  
 of conservation organization 

•

STEP-BY-STEP GUIDANCE  
(For details, click on link below or review Reference Guide)
http://www.usgbc.org/node/2758192?view=guide& 
return=/credits

Step 1.  Identify greenfield area within project
Step 2.   Determine greenfield area   

to preserve and protect
Step 3.  Develop construction activity management 

plan for greenfield protection
Step 4.   Select option (On-Site Restoration  

or Financial Support)
Step 5. Identify all previously disturbed site area
Step 6.   Determine anticipated ratio of building  

footprint to previously disturbed site area

Option 1. On-Site Restoration
Step 1.  Determine areas for restoration
Step 2.  Determine restoration strategies
Step 3.  Identify disturbed areas to be revegetated
Step 4. Research soil conditions and reference soils
Step 5.  Restore soils in areas to be revegetated
Step 6.  Restore previously disturbed site areas

Option 2. Financial Support
Step 1.  Determine amount of financial support
Step 2. Identify qualifying partner organization

TOOLS & RESOURCES
USDA National Resources Conservation Service 
web soil survey (WSS)  
http://websoilsurvey.sc.egov.usda.gov/App/HomePage.htm 

Land Trust Alliance Accredited Land Trust Locator 
http://www.landtrustaccreditation.org/land-trust-locator 

US EPA Level III Ecoregions 
https://pubs.usgs.gov/tm/04/c03/virtual_CD/useco.pdf 

How to Gather Information on Existing and 
Reference Soil Conditions
http://www.usgbc.org/gallery/video/2773517/0
  
Strategies and Advice from a Soil Restoration Expert
http://www.usgbc.org/gallery/video/4378445/0

LEEDuser Forum and Toolkit
http://www.LEEDuser.com/credit/NC-v4/SSc2
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GUIDANCE & TIPS
Early in design identify greenfield and previously dis-
turbed areas within the LEED project boundary. If the 
site has greenfield areas, preserve at least 40% of the 
total greenfield value. Include measures to protect the 
greenfield areas in the ESC plan under SSp1 Con-
struction Activity Pollution Prevention. 

Select Option 1 “On-site Restoration” or  
Option 2 “Financial Support”. 

For Option 1: Project must restore at least 30% 
of the site area identified as “previously disturbed” 
including the associated soils that will be revegetated. 
Green roofs contribute towards this credit.

All restored soil must match the reference soil for the 
following criteria: organic matter, compaction, infiltra-
tion rates, and must meet at one of the following: soil 
biological function or soil chemical function.  While 
matching the reference soil is a requirement, some 
sites will have a problem with actually meeting that 
requirement due to location or existing conditions 
(i.e. urban areas, brownfield sites), so identifying soil 
characteristics from nearby undisturbed sites that 
support native vegetation would be sufficient in some 
circumstances to determine the correct soil amend-
ments that support healthy vegetation.

For organic matter and compaction, teams have the 
option of either matching the reference soil or achiev-
ing the thresholds listed in Table 2: Soil Restoration 
Guidelines on page 170 of the Reference Guide. 

Possible strategies to use to protect and restore site:
• Protect existing soil from construction impacts.
•   If high quality soil must be disturbed, remove and 

stockpile quality soil on or off-site to be reused. 
Don’t forget to use other strategies such as wood-
chips or cover with an air-permeable fabric to 
prevent erosion.

•  Purchase and apply a top soil that meets the refer-
ence soil standard. 

•  Amend soil on-site by mixing in mature/stable 
compost.

If you are purchasing soil, you need a specification that 
would guarantee it is meeting the reference soil.

Option 2 is a good option for zero lot-line projects. 
This path allows you to provide financial support 
equivalent to at least $0.40 per square foot (US$4 
per square meter) for the total site area (including the 
building footprint).  For U.S. projects, the land trust 
must be accredited by the Land Trust Alliance and 
within 100 miles of the site or within the same EPA 
Level III ecoregion.  https://www.landtrustalliance.org/ 

ADDENDA & INTERPRETATIONS
LEED Addenda 100001827 
http://www.usgbc.org/content/100001827
The greenfield definition was revised.

SS CREDIT: OPEN SPACE

CHANGES
•   Credit no longer tied to presence of a local zoning 

code; the same open space requirement applies to 
all projects.  

•  Revised credit to emphasize the quality of the 
open space in addition to the quantity.  

•  Modified intent of credit to encourage physical 
connection to open space and to reduce the focus 
on biodiversity (which is covered in SS Credit Site 
Development – Protect or Restore Habitat). 

CREDIT REQUIREMENTS
http://www.usgbc.org/node/2613129

 Required Documentation All  Projects with 
   projects  vegetated roofs 

  Site plan that indicates  
project boundary and  
campus or master plan  
boundary (if applicable),  
highlighting location and size  
of any open spaces, vegetated  
areas, plant species, wetlands  
or naturalistic man-made  
ponds (with side slopes  
noted), and vegetated roofs  

•

 

  Open space and vegetated  
area calculations  • 

  Description of how open  
space is physically accessible  
and meets area type criteria  

•
 

 Floor-area ratio    •
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STEP-BY-STEP GUIDANCE 
(For details, click on link below or review Reference Guide)
http://www.usgbc.org/node/2613129?view=guide& 
return=/credits/new-construction/v4/sustainable-sites

Step 1.  Determine total area within project boundary
Step 2.  Calculate open space and vegetated area 

required
Step 3. Program site
Step 4. Design open space areas

TOOLS & RESOURCES
LEEDuser Forum and Toolkit 
http://www.LEEDuser.com/credit/NC-v4/SSc3

GUIDANCE & TIPS
For projects that are part of a multitenant complex, 
open space can be either adjacent to the building, or 
at another location in the site master plan. 

Turf areas, including areas of turf grass under overhead 
tree canopies, can be counted in total open space but 
do not qualify as vegetated open space.

•  Extensive or intensive vegetated roofs can be used 
toward the minimum 25% vegetation requirement. 
Vegetated roof area can also be counted as open 
space if it is accessible to the building occupants 
and the project has a density of 1.5 FAR or greater. 
Roofs can be either extensive or intensive systems. 
Maintenance will be needed to keep plants healthy 
and the structure in good condition. Artificial turf 
is not an acceptable strategy for vegetated roofs.

•  Design open spaces for the specific project 
location. For example, a xeriscape area might be 
appropriate in arid locations. 

•  Open spaces must be usable; a small strip of turf 
in a parking lot does not meet the intent of the 
credit. Artificial turf does not count as vegetation 
or hardscape.

•  Determine where overhead vegetation (trees 
and shrubs), rather than ground cover, would be 
appropriate.

•  Projects may count ponds or wetlands that occur 
naturally or are designed to function similarly to natu-
ral site hydrology and land cover, provided they meet 
the credit requirements including side slopes that are 
vegetated and have a gradient of 1:4 or less.

•  Consider encouraging human interaction with 
wetlands and natural areas through features such 
as educational signage, walking trails, and observa-
tion stations.

•  Consider design features that enable site users to 
be productive, interact socially, and engage in both 
passive and active recreation. Examples include access 
to power connectivity, re-configurability of spaces, 
lighting control locations, and acoustic conditions. 

 

SS CREDIT: RAINWATER MANAGEMENT

CHANGES
•  Stormwater quality and quantity credits have been 

combined into a single Rainwater Management 
credit.

•  Projects must use green infrastructure (GI) and 
low impact design (LID) rainwater management 
techniques on site.  

•  A specific path to accommodate reduced rain-
water management opportunities in zero lot line 
urban projects has been created.  

•   A path for multitenant complexes has been ex-
panded to all projects types not just retail.  

•  The metric to test compliance has been changed.  
It is now the total volume of runoff calculated 
for the 95th percentile of regional or local storm 
events, rather than the one-year and two-year 
storm events. 

CREDIT REQUIREMENTS
http://www.usgbc.org/node/2734442

STEP-BY-STEP GUIDANCE 
(For details, click on link below or review Reference Guide)
http://www.usgbc.org/node/2764291?view=guide&re-
turn=/credits/new-construction/v4/sustainable-sites
 
Option 1: Percentile of Rainfall Events
Step 1.   Determine if project qualifies for zero lot 

line path (Path 3)
Step 2.  Obtain rainfall data for project location
Step 3.   Determine value for chosen percentile of 

rainfall events
Step 4.  Analyze existing site performance
Step 5.  Design the site
Step 6.   Calculate runoff volume to be managed on site
Step 7. Manage runoff volume on site
Step 8.  Analyze and refine proposed site design

Option 2: Natural Land Cover Conditions
Step 1.  Obtain information about natural conditions
Step 2.  Calculate natural conditions
Step 3.   Calculate runoff volume to be managed on site
Step 4. Manage runoff volume on site 
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TOOLS & RESOURCES
EPA’s National Stormwater Calculator 
A desktop application that estimates the annual 
amount of rainwater and frequency of runoff  
from a specific site anywhere in the United States 
https://www.epa.gov/water-research/national-storm-
water-calculator 

LEED v4 Rainfall Events Calculator  
An Excel document that can be used to calculate the 
percentile of storm events and list low impact devel-
opment strategies http://www.usgbc.org/resources/
rainfall-events-calculator 

Reducing Rainwater Runoff Volume: Case Example 
and Walkthrough
Part 1 http://www.usgbc.org/gallery/video/4905773/0
Part 2 http://www.usgbc.org/gallery/video/4905783/0

Interactive Overview: Rainwater Management 
https://s3.amazonaws.com/usgbc_source_videos/rain-
water-management/index.html

Calculating Percentile of Storm Events  
http://www.usgbc.org/gallery/video/2772077/0
 
LEEDuser Forum and Toolkit  
http://www.LEEDuser.com/credit/NC-v4/SSc4

GUIDANCE & TIPS
This credit has become more difficult because it is 
now necessary to meet requirements for both storm 
water quantity and quality which were separate 
credits under LEED v2009. In addition, you need to 
use low-impact development (LID) and green infra-
structure (GI) strategies that mimic the site’s natural 
pre-development hydrology. Techniques include, but 
are not limited to, infiltration, storage and re-use, 
bioretention, open-grid pavement, and the reduction 
of impervious area. Infiltration may not be feasible in 
some cases based on the soil or geological conditions 
of the site. The engineer, landscape architect, or rain-
water professional must ultimately determine the best 
solution for the project’s unique conditions. 

The project meets the definition of “zero lot line” 
if the average density of the area within a ¼-mile 
(400-meter) radius of the project building has a 
floor-area ratio (FAR) greater than 1.5.  If the project 
does not exactly meet this definition, but the project 
team feels that it should be considered zero lot line, 
provide justification for why it qualifies for this path.

  Required Documentation All  Option 1, Option 2
  Projects  Path 3

 Rainfall data •  

  Rainfall events calculator  
or calculations for the  
chosen percentile storm 

•
  

 Runoff volume calculations •  

  Plans, details, or cross 
sections depicting site  
conditions and GI or LID  
strategies, highlighting  
topography, soil qualities,  
direction of water flow,  
and area of site that each  
facility addresses 

•

  

  Narrative confirming  
measures qualify as GI  
or LID 

•
  

  Calculations for volume  
of rainwater managed by  
GI or LID strategies 

•
  

  Explanation for why 10  
years of historic rainfall  
data are not available for 
the project location (if  
applicable) 

•

  

  Description of conditions  
that make the project  
zero lot line  

•
 

 Floor area ratio  • 

  Documents illustrating  
natural land cover  
conditions   

•

  Multitenant complex  
projects only: summary of  
centralized approach and  
associated distributed  
techniques 

•
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Project teams should consider the following questions 
when selecting measures for the project:

•  Which GI and LID measures will best mimic natural  
site hydrology?

•  How can multiple measures be used together (in a 
“treatment train” approach) to manage rainwater?

•  What are the infiltration rates and capacities of 
the most practical measures and how might the 
site’s soil conditions affect their efficiency?

•  What are the types and infiltration rates of exist-
ing soil conditions, and what design modifications 
might need to be made, if any, to the best manage-
ment practices to satisfy performance goals?

•  How effective are the measures at removing  
contaminants from the rainwater runoff?

• How will the measures be maintained?

You’ll need to calculate (1) the volume of rainfall for 
the 85th, 95th or 98th percentile storm, depending on 
which path you choose (2) the total stormwater run-
off from impermeable surfaces on your site, and (3) 
the volume of runoff that gets infiltrated or captured 
for reuse by your green infrastructure. 

USGBC’s calculator will calculate the volume from  
the 80th to the 100th percentile storm, but you first 
need to collect at least 10 years of historic rainfall 
data from the National Climatic Data Center and 
paste it into the calculator. Use this database or  
another source to identify the reference location 
closest to the project site where similar precipitation 
patterns are expected. The rainfall data will likely be  
in the format of daily rainfall amounts over historic 
years so it will likely involve a lot of data entry. 

If less than 10 years of historical data is provided 
(most common in international projects), using the 
most conservative daily rainfall amount is acceptable. 
Project teams should provide a narrative explaining 
the lack of rainfall data.

Rainwater management design is an iterative process 
that involves analyzing schematic designs, roughly 
calculating runoff volumes managed, and revising the 
layout and sizing of management strategies multiple 
times before finalizing the overall site design.

For Multitenant Complexes and Campus projects, 
large ponds or wetlands that manage all of the runoff 
from the master plan site do not meet the intent of 
this credit.

ADDENDA & INTERPRETATIONS
LEED Addenda 100001952  
http://www.usgbc.org/content/100001952
The Behind the Intent section was replaced.

LEED Interpretation #100001950  
http://www.usgbc.org/content/100001950 
This detailed interpretation outlines an updated  
protocol for calculating the total runoff. 

 
SS CREDIT: HEAT ISLAND REDUCTION

CHANGES
•  The new credit combines the roof and non-roof
 heat island credits from LEED 2009.  
•  Vegetated roofs and high-reflectance roofs now 
 have equal weight when calculating compliance.  
•  Tree canopy shade area is now calculated after 10 
 years of growth rather than five years.  
•   The initial solar reflectance index (SRI) thresholds 
 for roofing material have been increased.  
•  Credit compliance for non-roof hardscape is now 
 calculated using SR values instead of SRI values.  
•  Credit now takes into account the three-year aged 
 SRI values for roofing materials.  

CREDIT REQUIREMENTS
http://www.usgbc.org/node/2733876

 Required Documentation Option 1 Option 2

 Non-roof and roof area  
 calculations  • 

  Site plan(s) with elements and  
measurements, including LEED  
project boundary, building footprint,  
roof and hardscape area, and area  
of each roof and nonroof measure  

•

 
 
  Manufacturer’s documentation of  

SRI, SR, and paving permeability  •   •

  Parking space calculations  •

STEP-BY-STEP GUIDANCE 
(For details, click on link below or review Reference Guide)
http://www.usgbc.org/node/2613950?view=guide& 
return=/credits/new-construction/v4/sustainable-sites

OPTION 1: Non-Roof and Roof
Step 1.  Minimize hardscape 
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Step 2.  Identify hardscape and roof area
Step 3.  Select roofing materials
Step 4.   Identify areas of planters and shaded,  

permeable, and reflective hardscape
Step 5.   Evaluate compliance against credit  

requirements
Step 6.   Incorporate additional mitigation strategies,  

if necessary

OPTION 2: Parking under Cover
Step 1.   Determine total vehicle parking spaces in 

project
Step 2.   Locate at least 75% of parking spaces  

under cover
Step 3.   Design parking cover to meet credit  

requirements

TOOLS & RESOURCES
Lawrence Berkeley National Laboratory SRI 
Calculator http://www.usgbc.org/resources/law-
rence-berkeley- national-laboratory-sri-calculator 

Cool Roof Rating Council Standard (CRRC-1) 
http://coolroofs.org/documents/CRRC-1_Program_
Manual_-_2015-11-19_Final.pdf 

Cool Roof Rating Council database  
http://coolroofs.org/products 

ASTM Standards E903 and E892  
http://www.astm.org/ 

LEEDuser Forum and Toolkit  
http://www.LEEDuser.com/credit/NC-v4/SSc5

GUIDANCE & TIPS
Again, the credit is more difficult to achieve since it 
requires projects to meet the requirements of both 
the roof and non-roof credits that were separate 
under LEED v2009. In addition, the initial solar reflec-
tance index (SRI) thresholds are higher.  That said, it’s 
still relatively achievable for most projects, especially 
those who can pursue the covered parking option 
(75% threshold).

During the initial meetings, work with the architect, 
landscape designer and/or civil engineer to deter-
mine potential landscape and hardscape areas in the 
project.  Depending on your project type, outdoor 
uses and surroundings you might need to pay special 
attention to the effect of glare. 

Once you have determined your hardscape areas, 
discuss with the team what non-roof measures are 
applicable and would fit the project’s needs. Typically, 
light-concrete would help you obtain the SR value 
required, other measures such as open-grid pavement 
may also contribute to other credits, such as Rainwa-
ter Management.  

If you are attempting Option 2, Parking Under Cover, you 
must meet the required SRI value on the top level and/
or install a green roof, and/or be covered with energy 
generating system. If the top level of your parking struc-
ture has parking spaces, it is considered a non-roof surface, 
and needs to be included in the calculations for Option 1 
under “Area of non-roof measures.”

Determine the roofing slope and potential roofing 
materials and their SRI value. Evaluate the combination 
of both roof and non-roof strategies to determine if you 
are meeting the credit’s threshold. 

ADDENDA & INTERPRETATIONS
LEED Interpretation 10411:  
http://www.usgbc.org/content/10411
Ruling on typical SR values for standard non-roof 
materials in lieu of project-specific testing. 

SS CREDIT: LIGHT POLLUTION REDUCTION

CHANGES
•  A new compliance option has been added based 

on Back-Uplight-Glare (BUG) ratings.  
•   Lighting power density requirements have been 

moved to EA p2 Minimum Energy  
Performance.  

•  Interior lighting requirements have been moved  
to EA p2 Minimum Energy Performance.  

•  Photometric information now needs to include 
only vertical illuminance calculations. 

•  Point-by-point calculation output documentation 
needs to be provided only for the worst-case 
vertical plane, not all site lighting.  

•  Sports field lighting (including Schools projects) is not 
exempt from the credit requirements.

CREDIT REQUIREMENTS
http://www.usgbc.org/node/26003
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STEP-BY-STEP GUIDANCE  
(For details, click on link below or review Reference Guide)
http://www.usgbc.org/node/2600382?view=guide& 
return=/credits

Step 1.  Establish exterior lighting project goals
Step 2.  Determine lighting zone
Step 3.  Establish lighting boundary
Step 4.  Prepare site lighting design
Step 5.  Determine exemptions
Step 6.   Select compliance option for nonexempt 
 lighting
Step 7.  Gather data on luminaires
Step 8.  Evaluate uplight compliance 
Step 9.  Evaluate light trespass compliance
Step 10.   Select compliant, internally illuminated  

exterior signage

TOOLS AND RESOURCES
Visual Photometric Tool 
http://www.visual-3d.com/tools/photometricviewer/ 

Model Lighting Ordinance User’s Guide 
http://www.usgbc.org/resources/model-lighting-
ordinance-users-guide 

Illuminating Engineering Society and International  
Dark Sky Association (IES/IDA) Model Lighting  
Ordinance User Guide and IES TM-15-11,  
Addendum A, 
http://darksky.org/our-work/public-policy/mlo/ 

Vertical Illuminance Visualized 
http://www.usgbc.org/gallery/video/4378515/0
 
LEEDuser Forum and Toolkit
http://www.LEEDuser.com/credit/NC-v4/SSc6

GUIDANCE & TIPS
This credit now addresses exterior lighting only. It 
focuses on reducing light pollution that can be  
generated by outdoor up-lighting and lighting trespass.  
Existing lighting within the LEED project boundary  
should be included and meet the requirements for  
both uplight and trespass.

Depending on your site lighting plan, this credit can be  
easier to achieve with the calculation method, which allows  
light trespass to the center of the street under certain  
conditions. Technologies to reduce light pollution and  
achieve this compliance option include full cutoff luminaries,  
low-reflectance surfaces, and low-angle spotlights

  Required  All      Option 1,  Option 1,   Option 2,   Option2,  
     Documentation Projects   Uplight      Light        Uplight        Light 
               Trespass          Trespass
 
  Site lighting plan  

with boundaries,  
elements, location  
of fixtures, and  
applicable  
measurements 

•

  Projects with  
internally  
illuminated  
exterior signage  
only; provide  
maximum 
illuminance data 

•

     
  Luminaire  

schedule showing  
uplight ratings 

   

•

  
  Luminaire  

schedule showing  
backlight and  
glare ratings and  
mounting heights     

•

  
 Calculations for  
 lumens per 
 luminaire and  
 lumens emitted  
 above horizontal  
        

• 

  Greatest vertical 
illuminance value  
for each vertical  
calculation plane  
at lighting  
boundary;  
calculation grid  
for one vertical  
plane with             • 
greatest vertical  
illuminance  
(worst-case  
scenario),  
highlighting point  
of greatest 
illuminance       
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The following exterior lighting is exempt from the  
requirements, provided it is controlled separately from 
the nonexempt lighting: 

•  Specialized signal, directional, and marker lighting 
for transportation;

•  Lighting that is used solely for façade and land-
scape lighting in MLO lighting zones 3 and 4, and is 
automatically turned off from midnight until 6 a.m.;

•  Lighting for theatrical purposes for stage, film, and 
video performances;

• Government-mandated roadway lighting;
•   Hospital emergency departments, including associ-

ated helipads;
•  Lighting for the national flag in MLO lighting zones 

2, 3, or 4; and
• Internally illuminated signage.

Option 1: BUG Rating Method 
The BUG Method is fairly easy to do. Early in design, 
work with the civil engineer, architect and/or light-
ing designer to identify the desired lighting areas on 
the project site. Consult the Illuminating Engineering 
Society (IES) Lighting Handbook recommendations 
to establish target light levels and uniformities for the 
identified areas. You need also need to:

•  Determine the lighting zone for the project (LZ0, 
LZ1, LZ2, LZ3, LZ4) using the IES Model Lighting 
Ordinance (MLO) 

•  Establish the lighting boundary and determine 
exemptions

•  Select luminaires that will minimize or eliminate 
light pollution 

• Determine the mounting height of each luminaire 
•  Evaluate the back-uplight-glare (BUG) rating for 

each lighting fixture and the location within the 
LEED boundary and make any adjustments that 
may be necessary. If the manufacturer can’t pro-
vide the BUG rating, you may be able to obtain it 
through this website: 

  http://www.visual-3d.com/tools/PhotometricView-
er/default.aspx?id=77093 

•  This method does not require documentation of 
every fixture within the lighting boundary. What 
is required is assessing the worst case scenario i.e. 
the highest, brightest and/or the closest fixtures 
to an adjacent lower lighting zone. Some projects 
may need to document only one, others more, 
depending on the fixture schedule, placement and 
proximity to another lighting zone. 

Option 2:  Calculation Method
This option involves the use of lighting design software 
to develop a photometric site plan to calculate ligh 
trespass.

A project can pursue different options for the uplight 
and trespass requirements. For example, Option 1’s 
BUG rating method can be applied to uplight and 
Option 2’s calculation method can be used for light 
trespass, and vice versa. However, project teams 
cannot mix compliance paths within uplight or light 
trespass.

ADDENDA & INTERPRETATIONS
LEED Addenda 100001945  
http://www.usgbc.org/content/100001945 
Correction to the Reference Guide that revised the 
lighting boundary described in Table 3 Maximum 
Backlighting and Glare. 

LEED Addenda 100001822 
http://www.usgbc.org/content/100001822
Correction to the Reference Guide that clarified  
how to calculate the G rating for building-mounted 
luminaires. 



 Lessons Learned LEED v4      31

SS

For a free download of any Lessons Learned publications, go to 
www.earthdayinitiative.org/lessons-learned-2020

Earth Day Initiative (formerly Earth Day New York) is a low-overhead, broadly educational non-profit 
501(c)(3) organization that promotes environmental awareness and solutions through:

 •   involving schools, teachers and students in the Earth Day Education Program and School  
Gardens Initiative;

 •  educating public and private policymakers through conferences and publications; and
 •  involving the general public in annual Earth Day events.

If your organization would like to sponsor EDNY programs or participate in Earth Day events in New 
York City, please contact us at info@earthdayny.org.
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WE PREREQUISITE: OUTDOOR WATER 
USE REDUCTION

CHANGES 
•  This is a new prerequisite but it is similar to WEc1: 

Water Efficient Landscaping in LEED v2009.  
•  You now have to complete the EPA WaterSense 

Water Budget Calculator or the LEED Outdoor 
Water Use Reduction Calculator  instead of the 
table on the LEED Online form.

•  Plant establishment period has been extended 
from 18 months to 2 years

•  Project’s with no landscaping can earn all points in 
LEED v4 and are ineligible for credit in v2009.

•  Areas left in a natural state are included in LEED 
v4, which includes all vegetated areas on-site, but 
excluded in LEED v2009 per the definition of 
landscape area

 
PREREQUISITE REQUIREMENTS
http://www.usgbc.org/node/2611372 

 Required Documentation Option 1 Option 2

  Site plan showing vegetated areas • 

  Narrative for plant species and 
 water requirements • 

  Site plan showing location and 
 size of landscape zones  •
 
  Water Budget Tool report  •

STEP-BY-STEP GUIDANCE  
(For details, click on link below or review Reference Guide)
http://www.usgbc.org/node/2611372?return=/credits/
new-construction/v4/water-efficiency  

Step 1.   Use the WaterSense Water Budget tool (US 
projects) or for projects outside U.S. only: 
Obtain precipitation and evapotranspiration 
data to determine irrigation requirements

Step 2.  Determine vegetated areas
Step 3.  Select plant types and coverage
Step 4.  Select one option

Option 1: No Irrigation Required
Step 1.   Develop the plant species and water  

requirement narrative

Option 2: Reduced Irrigation
Step 1. Reduce irrigation needs by altering design
Step 2.  Calculate landscape water budget

TOOLS & RESOURCES
WaterSense Water Budget Tool
https://www3.epa.gov/watersense/water_budget/ 

Video: Using the EPA WaterSense Interactive 
Water Budget Tool for domestic projects  
http://www.usgbc.org/gallery/video/2765963/0 

Video: Using the EPA Landscape Water Budget 
Tool v1.01 for international projects 
http://www.usgbc.org/gallery/video/4378482/0 

LEED v4 Outdoor Water Use Reduction Calculator 
http://www.usgbc.org/resources/outdoor-water-use- 
reduction-calculator 

World Weather Information Service Official 
Forecasts 
http://worldweather.wmo.int/en/home.html 

Food and Agriculture Organization of the United 
Nations - Evapotranspiration (ETo) Calculator 
http://www.fao.org/nr/water/eto.html 

Water Use Reduction Case Study: Morris  
Arboretum  
http://www.usgbc.org/gallery/video/4378466/0

LEEDuser Forum and Toolkit  
http://www.LEEDuser.com/credit/NC-v4/WEp1
  
GUIDANCE & TIPS 
Reducing outdoor water use is now a prerequisite and 
is limited to savings from plant species selection and 
irrigation system efficiency.  Non-potable water cannot be 
applied in the prerequisite.  Choices that help create a wa-
ter efficient landscape include vegetation type, vegetation 
density, overall landscaped area, and irrigation efficiency. 
Minimizing turf grass, installing native and drought-tolerant 
plants, and using efficient irrigation systems will typically 
help to meet the prerequisite requirements.

WATER EFFICIENCY
(To return to Table of Contents, click on WE)WE
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There is no minimum landscaped area required to 
comply with the Outdoor Water Use prerequisite or 
credit. Projects with no landscape area are exempt 
from the prerequisite.  Vegetated playgrounds, athletic 
fields, food gardens, and urban agricultural areas can 
be included or excluded based on the decision of the 
project team. Using turf for ground cover will make it 
very difficult to meet prerequisite and credit thresh-
olds.  No credit is given for non-potable or recycled 
water sources in the prerequisite.

Option 1 is for landscape that does not need irriga-
tion.  Under Option 1, you have up to two years to 
establish plants with temporary irrigation so they will 
no longer need irrigation.

Option 2 is for projects with irrigation, and should 
include all landscaping on-site (irrigated and non-ir-
rigated areas, if applicable). A separate calculation for 
unirrigated areas is not required, USGBC will be fixing 
this via addenda. 

Under Option 2, you must reduce the project’s 
landscape water needs by at least 30% from the 
calculated baseline for the site’s peak watering month. 
Reductions must be achieved through plant species 
selection and irrigation system efficiency, as calculat-
ed by the Environmental Protection Agency (EPA) 
WaterSense Water Budget Tool which automatically 
derives rainfall and evapotranspiration from the proj-
ect’s zip code. 

The Water Budget Tool report which is required doc-
umentation under Option 2, could include the LEED 
Outdoor Water Use Reduction Calculator or the EPA 
WaterSense Water Budget Tool report (the excel 
calculator or pdf report); a screen shot of the Step 3 
results on the EPA website is not acceptable because 
it does not include relevant landscape attributes.

International projects should use the non-U.S. water 
budget calculator, Outdoor Water Use Reduction  
Calculator and figure out the site’s peak watering 
month by tracking down both average monthly 
rainfall and evapotranspiration data from government 
databases. The tool compares the landscape water 
baseline to landscape water requirements (LWR) and 
calculate the reductions needed to meet the prereq-
uisite and credit. Resources for international rainfall and  
ETo data to determine the peak rainfall month include:

• World Meteorological Organization website 
• FAO ETo Calculator 

Permeable hardscape does not count and must  
be excluded. 

WE PREREQUISITE: INDOOR WATER 
USE REDUCTION 

CHANGES
•  This prerequisite now includes requirements for 

water-using appliances and processes, as well as cooling 
towers and evaporative condensers.   

•  WaterSense label requirements were recommend-
ed in LEED 2009; they are now mandatory for U.S. 
projects for eligible fixtures only, with local equivalents 
allowed outside the U.S.   

•  A new prescriptive path for the prerequisite is 
based on a 20% rate reduction below the LEED 
Reference Guide baseline for every applicable 
fixture but a project can’t claim points under the 
credit with this approach.

•  Duration-based savings from auto-control fau-
cets with automatic fixture sensors or metering 
controls are no longer allowed to count towards 
water savings.  

•   Non-potable water is no longer allowed to be 
used in calculating the prerequisite. Alternative 
water sources can, however, help earn points in 
the corresponding credit.  

•  The metering lavatory faucet gallons per cycle 
(gpc) baseline has been removed from the LEED 
v4 rating system; flow rates in gallons or liters per 
minute (gpm/lpm) are used instead of gpc/lpc. 
Projects can still use metering/autocontrol faucets, 
but must use the flow rate in gpm.

•  Blow-out toilets (3.5 gpf) have been removed 
from the LEED v4 rating system

•  LEED-CS projects must include only the fixtures 
in the core and shell project’s scope, unlike LEED 
v2009. Future tenant installed fixtures are exclud-
ed from the prerequisite, but must be included in 
the credit.

PREREQUISITE REQUIREMENTS   
http://www.usgbc.org/node/1734960  

 

WE
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WE
 Required All Projects  Projects with    
 Documentation  Prescriptive  Usage-based  appliance or  
                            calculation process water 

  Product cut  
sheets, manu- 
facturers’  
information 

• • •
 

  Indoor water  
use calculator •  

STEP-BY-STEP GUIDANCE  
(For details, click on link below or review Reference Guide)
http://www.usgbc.org/node/1734960?return=/credits/
new-construction/v4/water-efficiency 

Step 1. Determine the appropriate compliance    
path(s) for the project
Step 2. Select WaterSense-labeled products
Step 3. Select high-efficiency fixtures
Step 4. Select high-efficiency appliances
Step 5. Design process water systems
Step 6. Develop cooling tower narrative, if 
 applicable

Compliance Path 1: Prescriptive Achievement  
(Prerequisite Only)
Step 1. Confirm prescriptive compliance
Step 2. Collect manufacturers’ information

Compliance Path 2: Usage-Based Calculation
Step 1.  Compile cutsheets or prepare plumbing  

fixture schedule
Step 2. Gather information for calculator
Step 3. Complete calculations

TOOLS & RESOURCES
LEED v4 Indoor Water Use Calculator  
http://www.usgbc.org/resources/indoor-water-use- 
calculator 

Video: How to Use LEED’s Indoor Water Use  
Reduction Calculator 
http://www.usgbc.org/gallery/video/2766001/0

International Water Labeling Programs 
http://www.usgbc.org/resources/international-water- 
labeling-programs

International Water Labeling Programs Instructions  
http://www.usgbc.org/gallery/video/4369943/0

Water Use Reduction Case Study:  
Morris Arboretum  
http://www.usgbc.org/gallery/video/4378466/0 

LEEDuser Forum and Toolkit 
http://www.LEEDuser.com/credit/NC-v4/WEp2
  
GUIDANCE & TIPS
•  All newly installed toilets, urinals, private lavato-

ry faucets, and showerheads that are eligible for 
labeling must be WaterSense-labeled (or a local 
equivalent for projects outside the U.S.).

•  All appliances are required to have either Energy 
Star or Consortium for Energy Efficiency (CEE) 
certification.  Make sure to include dishwashers in 
kitchens or pantries that can sometimes be forgot-
ten in non-residential projects. 

•   If an appliance is not eligible for labeling (i.e. it falls 
outside the scope of ENERGY STAR or the ap-
plicable performance standard), then it is exempt 
from the prerequisite requirement.  

•  To further clarify, ice machines are included in the 
prerequisite requirements and must be ENERGY 
STAR certified. But if the type of icemaker falls 
outside the scope of the ENERGY STAR certifi-
cation standard for ice machines, then it would be 
exempt from the LEED prerequisite.

•  Water efficiency must be calculated with the ex-
cel-based Indoor Water Use Reduction Calculator, 
except under Compliance Path 1 - Prescriptive 
Achievement, which is documented in the LEED 
Form and requires manufacturer data/cutsheets 
for the fixtures and appliances and process water 
equipment.  

 –  Path 1 is a new prescriptive compliance approach. 
It is a simple way to meet the prerequisite that 
does not require any calculations. The down 
side of this approach is that you can’t claim any 
points under the credit. Teams wanting points 
under the credit must opt for Path 2 “Usage- 
based Calculation”.

 –  Under Option 1, you must install fixtures that 
are at or below WaterSense baseline levels and 
include all eligible fixtures. 

 –   For Path 2, you must use the “Indoor Water 
Use Reduction Calculator” For this approach, 
teams have to demonstrate a 20% reduction 
compared to the baseline. All newly installed 
and eligible fixtures have to be WaterSense- 
labeled.

 –  Newly installed aerators or flow restrictors 
added to private lavatories or showers must 



 Lessons Learned LEED v4      35

be WaterSense labeled. For private lavatories, 
WaterSense requires a maximum flow rate of 
1.5 gallons per minute at 60 pounds per square 
inch and a minimum flow rate of 0.8 gallons 
per minute at 20 pounds per square inch.

• For documentation purposes:
 –  It is best to include all cut sheets in the docu-

mentation. The plumbing schedule is acceptable 
as long as it shows the fixture manufacturer, 
model, flush or flow rate information, and the 
WaterSense designation where applicable per 
4/5/2016 addenda.

•  One common mistake is the designation of the 
lavatory fixture. Lavatories in residences, hotel  
guest rooms, private rooms in hospitals and 
nursing homes, and dormitories are considered 
“private” lavatories. All other uses, including those 
in office settings, stadiums, hospitals, colleges, etc. 
are considered “public”. 

•  Residents include hospital inpatients, nursing home 
residents, apartment or dormitory residents, hotel/
motel guests, prisoners, and any other people who 
use the building for sleeping accommodations.

•  Fixtures used by residential occupants and fixtures 
used by residential-type occupants who use the 
building for sleeping accommodations fall into the 
private classification.

WE PREREQUISITE: BUILDING-LEVEL 
WATER METERING

CHANGES: 
•  This is a new prerequisite although the tracking and 

reporting components were previously required  
under Minimum Program Requirement (MPR) 6 for 
all LEED 2009 projects.  

PREREQUISITE REQUIREMENTS: 
http://www.usgbc.org/node/2611406 

 Required Documentation All projects 
 Meter declaration • 
 Sharing commitment •

 
STEP-BY-STEP GUIDANCE  
(For details, click on link below or review Reference Guide)
http://www.usgbc.org/node/2611406?view=resources 
&return=/credits/new-construction/v4/water-efficiency 

Step 1. Identify all potable water end uses
Step 2.  Determine scope of public water supply 

metering, if applicable
Step 3.  Determine number, location, and type of  

all meters
Step 4. Track water consumption
Step 5. Share water consumption data with USGBC
 
TOOLS & RESOURCES
WE Overview  
http://www.usgbc.org/resources/we-overview

Building Level Water Metering Template  
http://www.usgbc.org/resources/building-level-wa-
ter-metering-template

LEEDuser Forum and Toolkit  
http://www.LEEDuser.com/credit/NC-v4/WEp3

GUIDANCE & TIPS
This is a new prerequisite however “building-level  
metering” is typically standard practice.  If you have 
multiple sources of water (e.g. potable and non-potable). 
you will need to have multiple meters.  This requirement 
includes both indoor and outdoor water use.  Locate the 
meter(s) with easy access to facilitate reading them in 
order to log the data. The prerequisite requires a commit-
ment to share water data with the USGBC for 5 years. 
 

WE CREDIT: OUTDOOR WATER USE 
REDUCTION

CHANGES
• New credit.  
•  WaterSense Water Budget Tool now listed as the 

referenced calculation tool.  
•  Reductions beyond the 30% prerequisite can be 

met using any combination of efficiency, alternative 
water sources, and smart scheduling technologies

•  Plant establishment period has been extended 
from 18 months in LEED v2009 to 2 years in 
LEED v4

•  Controller efficiency savings (limited to a maxi-
mum of 30% in v2009) is limited to 15% in the 
LEED v4 credit, where WaterSense irrigation con-
trollers and weather-based irrigation controls earn 
a standard 15% reduction 

•  Controller efficiency savings is limited to the credit 
only (cannot be applied in the prerequisite)

WE



36      Lessons Learned LEED v4

CREDIT REQUIREMENTS
http://www.usgbc.org/node/2601093  

 Required Documentation Option 1 Option 2
  
 Alternative water source  
 and controls calculations •

  
STEP-BY-STEP GUIDANCE  
(For details, click on link below or review Reference Guide)
http://www.usgbc.org/node/2601093?view=guide& 
return=/credits/new-construction/v4/water-efficiency 

Step 1.  Follow methodology in Water Efficiency 
Prerequisite Outdoor Water Use Reduction

Step 2. Select one option

Option 1: No Irrigation Required
Step 1.  Develop the plant species and water  

requirement narrative

Option 2: Reduced Irrigation
Step 1. Reduce irrigation needs by altering design
Step 2. Consider alternative water sources
Step 3. Consider alternative irrigation controls
Step 4. Calculate landscape water budget
Step 5.  Calculate adjusted landscape water 
 requirement
Step 6.  Calculate additional reduction from baseline
 for smart irrigation controls
 
TOOLS & RESOURCES
WaterSense Water Budget Tool  
https://www3.epa.gov/watersense/water_budget/ 

World Weather Information Service Official 
Forecasts  
http://worldweather.wmo.int/en/home.html 

Food and Agriculture Organization of the United 
Nations - Evapotranspiration (ETo) Calculator  
http://www.fao.org/nr/water/eto.html 

WE Overview 
http://www.usgbc.org/resources/we-overview 

LEED v4 Outdoor Water Use Reduction Calculator 
http://www.usgbc.org/resources/outdoor-water-use- 
reduction-calculator 
 
Using the EPA Landscape Water Budget Tool v1.01 
http://www.usgbc.org/gallery/video/4378482/0

LEEDuser Forum and Toolkit  
http://www.LEEDuser.com/credit/NC-v4/WEc1
  
GUIDANCE & TIPS
See related prerequisite.

ADDENDA & INTERPRETATIONS
LEED Addenda 100002049: 
http://www.usgbc.org/leedaddenda/100002049 
Added the section under International Tips (page 294).

LEED Addenda 100002073: 
http://www.usgbc.org/leedaddenda/100002073
Revised the examples and calculator to reflect the 
landscape water baseline, rather than the landscape 
water allowance (LWA).

LEED Addenda 100001979:  
http://www.usgbc.org/content/100001979 
Under Step-By-Step Guidance, Step 1, international 
projects must use the non-US water budget  
calculator. http://www.usgbc.org/resources/outdoor- 
water-use-reduction-calculator

WE CREDIT: INDOOR WATER 
USE REDUCTION

CHANGES
•  WaterSense label requirements, recommended in 

LEED 2009, are now mandatory in the U.S., with 
local equivalencies allowed elsewhere.  

•  Duration-based savings from auto-control faucets 
with automatic fixture sensors or metering  
controls are no longer allowed in the design case.  

•  To earn points, project teams must include fixtures 
necessary to meet the occupants’ needs. Showers 
must be included when seeking LTc Bicycle Facilities.

•  When no facilities are available within project 
boundaries, the closest available restrooms must 
be included in credit calculations. These additional  
restrooms can be excluded from prerequisite 
compliance requirements.  

•  Appliance and process water savings can earn 
credit under the Retail, Healthcare, Hospitality,  
and Schools rating systems. 

WE
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International Water Labeling Programs 
http://www.usgbc.org/resources/international- 
water-labeling-programs 

International Water Labeling Programs Instructions 
http://www.usgbc.org/gallery/video/4369943/0

WE Overview 
http://www.usgbc.org/resources/we-overview 

Case Study: Using Onsite Reclaimed Waste  
Water to Reduce Potable Demand 
http://www.usgbc.org/gallery/video/4334293/0

LEEDuser Forum and Toolkit 
http://www.LEEDuser.com/credit/NC-v4/WEc2
  
GUIDANCE & TIPS
You may claim points under this credit only if you  
pursue the “Usage-based Calculation”. Projects that 
wish to claim points for non-potable water source(s) 
must choose this path. You claim the non-potable 
water in the LEEDOnline form.

Explore alternative water sources, such as recycled rain- 
water, recycled grey water, municipally supplied reclaimed 
water (“purple pipe” water), treated seawater conden-
sate, foundation dewatering water, used process water, 
and reverse osmosis reject water, etc. This will allow 
you to reduce potable water use significantly and you 
can claim up to 6 points under this credit in NC. 

Untreated water sources ineligible for this credit include 
raw water from naturally-occurring surface bodies of 
water, streams, rivers, groundwater, well water and water 
discharged from an open-loop geothermal system.
If restrooms are not provided for customers within 
a retail project, the nearest public or common area 
restrooms within the mall or base building must  
be included in the calculations for this credit (not  
required in prerequisite calculations).

ADDENDA & INTERPRETATIONS
LEED Addenda 100001831: 
http://www.usgbc.org/content/100001831 
Under Step-by-Step, Step 2, remove “seawater”  
from the list and add “treated seawater”.

LEED Addenda 100001914:
http://www.usgbc.org/content/100001914 
Replace language under International Tips.

CREDIT REQUIREMENTS
http://www.usgbc.org/node/2611414 

  Required Fixtures  Appliances Process water
 Documentation    (Retail, Healthcare, Hospitality, 
        and Schools projects only)

  Alternative water  
source calculations  
(if applicable)  

•
 

  Plumbing system  
design drawings  
(if applicable)  

•
 

  Alternative water  
narrative  • 

  Cut sheets,  
manufacturers’  
info  

•
 

• •

  Indoor water  
use calculator  •  

STEP-BY-STEP GUIDANCE  
(For details, click on link below or review Reference Guide)
http://www.usgbc.org/node/2611414?view=guide&re-
turn=/credits/new-construction/v4/water-efficiency

Step 1.  Complete calculations in prerequisite
Step 2.  Consider alternative water sources
Step 3.   Calculate additional savings from using 

non-potable water
Step 4.   Select high-efficiency specialized appliance 

and process water systems, where applicable 
(Retail, Healthcare, Hospitality & Schools 
projects only)

 
TOOLS & RESOURCES 
WaterSense Water Budget Tool 
https://www3.epa.gov/watersense/water_budget/ 

Energy Policy Act (EPAct) of 1992 and as amended 
http://www.usgbc.org/resources/energy-policy-act-ep-
act-1992-and-amended-1 

ENERGY STAR commercial ice maker specifications 
https://www.energystar.gov/products/commercial_
food_service_equipment/commercial_ice_makers/
key_product_criteria 

WE
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LEED Addenda 100001912: 
http://www.usgbc.org/content/100001912 
Add Additions to Project Type Variations.

LEED Addenda 100002048: 
http://www.usgbc.org/leedaddenda/100002048
Correction to the reference guide page 279. 
 

WE CREDIT: COOLING TOWER WATER USE 

CHANGES 
• New Credit 

CREDIT REQUIREMENTS
http://www.usgbc.org/node/2611780 

 Required Documentation 1 point 2 points
 
 Potable water analysis results • •
 
 Potable water analysis narrative • •
 
 Cycles of concentration calculations • •
 
 Nonpotable water calculations  •
 
 Water treatment calculations  •
  Nonpotable water analysis (if using 

100% nonpotable water)  •

STEP-BY-STEP GUIDANCE  
(For details, click on link below or review Reference Guide)
http://www.usgbc.org/node/2611780?view=guide& 
return=/credits/new-construction/v4/water-efficiency 

Step 1. Obtain water analysis
Step 2. Calculate cycles of concentration
Step 3. Identify limiting factor
Step 4. Set cooling factor
Step 5.  Set cooling tower or evaporative  

condenser cycles
Step 6. Increase system performance

TOOLS & RESOURCES
Water Efficiency (WE) Overview 
http://www.usgbc.org/resources/we-overview 
 
Balancing Water Conservation and Cooling  
Tower Water Needs 
http://www.usgbc.org/gallery/video/4334282/0

How to Document Cooling Tower Water Use 
http://www.usgbc.org/gallery/video/4369937/0

LEEDuser Forum and Toolkit 
http://www.LEEDuser.com/credit/NC-v4/WEc3

LEEDuser provides a sample water analysis report 
and an example from the LEED Reference Guide 
which demonstrates how to calculate the maximum 
cycles of concentration for makeup water. 
http://www.LEEDuser.com/credit/NC-v4/WEc3#doc-
tab 

GUIDANCE & TIPS
Projects served by cooling towers or evaporative 
condensers are typically eligible for this credit. It is 
new to BD+C, but had previously been part of the 
EBOM rating system. Whether the project is using 
potable or non-potable water, the first step is a one-
time chemical analysis done by a water treatment 
professional, that is needed to optimize the cooling 
tower cycles. At a minimum, the analysis must mea-
sure the concentration parameters identified in the 
credit requirements and listed in Table 1. If a potable 
water analysis has already been completed, it must be 
no more than five years old.

Cycles of concentration are the number of times that 
a volume of water can circulate through a cooling 
tower system before dissolved minerals become so 
concentrated (as water is lost to evaporation) that they 
precipitate and cause scaling – deposits that reduce the 
efficiency of the cooling system. To dilute the concen-
tration of minerals, some water must be removed 
(blowdown) and replaced with fresh makeup water, or 
the water must be chemically treated, or both. 

A cycle is calculated as the ratio of the concentration 
of dissolved solids (or conductivity) in the blowdown 
water compared to the make-up water. Cooling 
tower or evaporative condenser water efficiency is 
measured in the number of recirculation cycles before 
water must be removed by blowdown. Increasing the 
number of cycles can save thousands of gallons of 
potable water during a building’s peak cooling periods. 
Chemically analyzing makeup water allows for calcula-
tion of optimal cycles. 

A pilot alternative compliance path is available for this 
credit to certain project types without cooling towers. For 
more information, please visit the Pilot Credit Library - No 
Cooling Tower - Alternative Compliance Path (BD+C).

WE
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WE CREDIT: WATER METERING

CHANGES
• New Credit 

CREDIT REQUIREMENTS
http://www.usgbc.org/node/2611799  

 Required Documentation All projects 
 Water metering strategy narrative •

STEP-BY-STEP GUIDANCE 
(For details, click on link below or review Reference Guide)
http://www.usgbc.org/node/2611799?return=/credits/
new-construction/v4/water-efficiency 

Step 1. Identify candidate systems for submetering
Step 2.  Determine scope of submetering
Step 3.  Select metering equipment
 
TOOLS & RESOURCES
WaterSense Water Budget Tool 
https://www3.epa.gov/watersense/water_budget/ 

Water Efficiency (WE) Overview 
http://www.usgbc.org/resources/we-overview 
 
LEEDuser Forum and Toolkit 
http://www.LEEDuser.com/credit/NC-v4/WEc4

GUIDANCE & TIPS
Projects pursuing the credit are required to subme-
ter two or more water sub-systems (e.g., irrigation, 

process water, domestic hot water, indoor  
plumbing fixtures, boiler water, etc. Consider  
those subsystems that consume the most water,  
are the most expensive to operate, or most closely 
align with the goals of the building management.

Some systems may require more than one  
submeter to measure the required flow. For the 
irrigation, indoor plumbing, domestic hot water, and 
process water subsystems, only 80% of the total end 
use has to be metered. This provides some flexibility 
for projects that have design considerations that might 
prevent metering of 100% of a given subsystem.  For 
boiler metering to contribute to credit compliance,  
the boiler must use at least 100,000 gallons of water  
a year, or at least 500,000 BtuH/year.  Metering  
reclaimed water sources can contribute regardless of 
rate (quantity of water), but 100% of the system must 
be metered.

Submeters may be manually read or connected to 
a building information system or the meters may be 
equipped with data logging capability independent of 
a building information system. Consider location and 
accessibility when placing submeters, particularly if the 
project will be taking manual readings.

Metering duration and frequency are not specified for 
this credit but daily and weekly readings provide much 
better feedback to building operators, compared to 
monthly and annual tracking.  In addition, the project 
must commit to sharing monthly and annual water 
summaries for the whole building.

WE
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EA PREREQUISITE: FUNDAMENTAL 
COMMISSIONING AND VERIFICATION 

CHANGES 
•  Requires the CxA to be engaged before the design  
 development phase is complete.  

• Expanded electrical and plumbing scopes.   
•  Elements of envelope commissioning are now incor-

porated in the OPR and BOD.  
•  One design review and one operations and mainte-

nance plan are now required. 

PREREQUISITE REQUIREMENTS 
http://www.usgbc.org/node/2612328

 Required Documentation All projects
 
 CxA previous experience •
 
 BOD contents  •
 
 List of systems to be 
 commissioned  •
 
 Verification of CxA activities
 and reviews  •
 
 Cx plan  •
 
 Documentation of testing 
 and verification •
 
 Current Facilities Requirements, O&M plan •
 
 Cx report  •

STEP-BY-STEP GUIDANCE  
(For details, click on link below or review Reference Guide)
http://www.usgbc.org/node/2612328?view=guide&re-
turn=

Step  1.  Develop owner’s project requirements
Step  2.  Develop basis of design
Step  3.  Engage commissioning authority
Step  4.  Develop preliminary commissioning plan
Step  5. Review OPR, BOD, and design documents
Step  6.   Develop Cx requirements and incorpo-

rate into construction documents
Step  7.  Update OPR, BOD, and Cx plan
Step  8.  Conduct Cx kickoff meeting
Step  9.  Develop construction checklists
Step 10.  Conduct prefunctional inspections
Step 11.  Develop functional test scripts

Step 12.  Execute functional testing
Step 13.  Document findings
Step 14.  Prepare Cx report
Step 15.   Compile current facility requirements and 

operations and maintenance plan
 
TOOLS & RESOURCES
Maximizing the Value of Fundamental 
Commissioning: 
http://www.usgbc.org/gallery/video/4369924/0

ASHRAE Guideline 0–2005, The Commissioning 
Process 
http://www.techstreet.com/ashrae/standards/
guideline-0-2005-the-commissioning-process?utm_
source=promotion&utm_medium=landingpage&utm_
campaign=86628&utm_term=86628&utm_con-
tent=86628&ashrae_auth_token=&gateway_
code=ashrae&product_id=1619765

ASHRAE Guideline 1.1–2007, HVAC&R Technical 
Requirements for the Commissioning Process 
http://www.techstreet.com/ashrae/standards/guideline-
1-1-2007-hvac-r-technical-requirements-for-the-com-
missioning-process?product_id=1573306

NIBS Guideline 3-2012: Building Enclosure Com-
missioning Process BECx. This Guideline is for Use 
with ASHRAE Guideline 0-2005: The Commissioning 
Process https://www.wbdg.org/FFC/NIBS/nibs_gl3.pdf

Using the Commissioning Process Guidelines: 
ASHRAE/NIBS Guideline 0-2005 and Supporting 
Guidelines HVAC&R 1-200X and Exterior Envelopes 
3-2005 http://www.bcxa.org/ncbc/2005/proceedings/
BF_03_Dorgan_NCBC2005.pdf 

LEEDuser Forum and Toolkit 
http://www.LEEDuser.com/credit/NC-v4/EAp1

GUIDANCE & TIPS
First thing to note is that the Commissioning Authority 
(CxA) must be on board by the end of Design Develop-
ment not by 50% Construction Documents.  Secondly, 
the scope of Fundamental Cx has been expanded to 
require a review of design documents and the creation 
of Current Facilities Requirements and Operations and 
Maintenance Plan (formerly done under Enhanced Cx).

ENERGY AND ATMOSPHERE
(To return to Table of Contents, click on EA) EA
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New requirements for the envelope must be included in 
the Owner’s Project Requirements (OPR) and Basis of 
Design (BOD) which should be reviewed by the CxA 
along with the project design documents even if full  
envelope commissioning is not pursued.  This can be  
done by a qualified member of the design or construction 
team or someone from their firm as long as they are not  
directly responsible for design of the building envelope.  

If the project pursues Enhanced Cx: Envelope (Option 
2), the building envelope commissioning agent (BECxA) 
may be completely independent of the lead CxA, and 
oversight of envelope commissioning activities by the 
lead CxA is not required. BECx can be done and points 
achieved without performing enhanced commissioning 
on energy systems.

Include all energy related systems (no matter how 
small) including the following systems at minimum:

•  Mechanical – including heating, ventilation, air 
conditioning, and refrigeration, plus associated 
controls

•   Electrical – including lighting and controls, day-
lighting, service, and distribution, plus associated 
controls

•  Plumbing – including domestic hot water systems 
(even if it’s small), pumps, and controls 

• Renewable energy systems

The scope of commissioning activities required for 
electrical and plumbing systems has been expanded in 
LEED v4 as follows: 
 
Electrical systems: In addition to the usual testing of 
lighting systems and controls, electrical commissioning 
now requires a review of the electrical service and 
distribution. Whereas commissioning under LEED 
2009 focused on energy efficiency and system  
functionality, goals now extend to system durability 
and reliability. As such, the CxA must now look for  
design and construction documentation to clearly 
show the path of electricity from the service entry  
to switchgear to distribution panels to equipment, for 
electrical panels to be balanced, and for information 
such as grounding specifications and emergency  
power requirements to be included. During the  
performance phase, the CxA may coordinate the 
measurement of voltage and amperage readings across  
phases at the power supply to a given piece of equipment.

Plumbing systems: The plumbing systems commission-
ing scope now extends from just domestic hot water 
(DHW) systems to any energy-consuming plumbing 
equipment and its associated control. This mainly means 
pumps. In addition to DHW circulation pumps, the 
scope should now include pumping and any automatically  
controlled valves associated with house water systems 
and non-potable systems such as stormwater, irrigation, 
sump, and vacuum return.

Make sure you provide all the required systems manuals 
and at least one complete functional performance test 
for each of the applicable systems.

ADDENDA & INTERPRETATIONS
LEED Interpretation 10447: 
http://www.usgbc.org/leedaddenda/10447  

Clarifies what tasks must be completed by the lead 
commissioning agent and that the building envelope 
commissioning agent (BeCxA) may be completely 
independent of the lead CxA

“ The implementation of LEED V.4 has shined 
a spotlight on the importance of building  
envelope systems. It has also made the  
Building Envelope Commissioning, or BECx,  
process a normality among practicing architects.  
From basements to vertical walls, to the roof 
systems; the new version of LEED brings a higher 
level of standardization and standard of care  
to the industry by referencing the robust ASTM 
 standard for BECx. This level of care, together  
with more and more clients requesting the service, 
brings big improvements to the overall design and 
construction processes to ensure that building 
envelopes are designed to meet or exceed client 
expectations. This results in not only increased 
thermal comfort, but also (through review of  
detailing) ensures that envelopes are designed  
to meet their maximum service life.” 

 — Robert Golda, 
  Building Enclosure Associate, 
  Horizon Engineering Associates, LLP
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LEED Interpretation 100002080: 
http://www.usgbc.org/leedaddenda/100002080 
Further clarification under Step-by-Step Guidance 
regarding the issues addressed in the previous inter-
pretation including the following:

•  Multiple team members from different companies 
may collaborate to complete the commissioning 
scope of work. However, one CxA must lead, 
review, oversee, and coordinate all activities and 
deliverables provided by the commissioning team.

•  The members of the commissioning team can be 
employees of the same company or employees of 
separate firms, provided they all meet the basic re-
quirements for the task to which they are assigned.

  EA PREREQUISITE: MINIMUM ENERGY  
PERFORMANCE

CHANGES 
Option 1: Whole Building Energy Simulation  
• ASHRAE 90.1-2010 replaces ASHRAE 90.1 -2007.  
•  Process energy is no longer required to make up 

25% of overall building energy for the baseline and 
proposed models.  

•  Prerequisite compliance must now be achieved 
without accounting for the cost offset by site-gen-
erated renewable energy.  

•  For data centers, 2% of the required 5% energy 
cost reductions must come from building power 
and cooling infrastructure energy use.  

Option 2: ASHRAE 50% Advanced Energy  
Design Guide, and 

Option 3: Advanced Buildings Core Performance 
Guide  
•  For Option 2, the standard for compliance with 

the prerequisite has been changed from the 30% 
savings version of the AEDG to the 50% savings 
version. This represents 50% expected savings over 
ASHRAE 90.1- 2004.  

•  For Options 2 and 3, the project must now com-
ply with mandatory and prescriptive requirements 
of ASHRAE 90.1-2010 to achieve the prerequisite.  

PREREQUISITE REQUIREMENTS
For Retail:   
http://www.usgbc.org node/2613359

For Data Centers:  
http://www.usgbc.org/node/2613360

For All Others:  
http://www.usgbc.org/node/2613358

 Required Documentation Option1 Option 2 Option 3
  
 Appendix G energy  
 modeling inputs • 
  
 Input-output reports  
 from modeling software • 
 
  Exceptional calculations  

(if applicable)  • 
  
 Energy consumption &  
 demand for each building  
 end use & fuel type 

•
  

 
 Fuels rates  •  
 
 AEDG compliance tables  • 
  
 Target Finder results,  
 summary    •
  
 Confirmation that all  
 aspects of CPG Sections  
 1 and 2 were met   

•

  
 Building configuration  
 analysis    •
  
 Building loads and  
 mechanical system  
 design capacity   

•
 
 Insulation installation details   •
 
 Building envelope details   •
  
 Domestic hot water  
 efficiency    •
  
 Narrative or calculations  
 for CPG enhanced  
 performance strategies   

•
  
 Data center calculator  
 (if applicable)  •  

  Retail process energy  
calculator (if applicable) •  

STEP-BY-STEP GUIDANCE  
(For details, click on link below or review Reference Guide)
http://www.usgbc.org/node/2613358?view=guide&return=

Step 1.  Determine climate zone
Step 2.   Review and address ASHRAE mandatory
 requirements
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Step 3. Identify energy use target for building
Step 4. Select one option

Option 1. Whole-Building Energy Simulation
Step 1.  Review prerequisite and credit 
 requirements
Step 2.  Identify energy modeler
Step 3.  Develop preliminary energy model
Step 4.  Model potential HVAC system types
Step 5.  Develop energy model for proposed design
Step 6.  Create baseline energy model
Step 7.   Update baseline and proposed models
 based on final design
Step 8.  Determine energy cost savings

Option 2. Prescriptive Compliance:  
ASHRAE 50% Advanced Energy Design Guide
Step 1.  Select appropriate guide and ensure area  
 requirements are met
Step 2. Assess ASHRAE prescriptive 
 requirements
Step 3.  Assess HVAC and service water heating 
 equipment prescriptive requirements
Step 4.  Confirm that credit criteria will be met, 
 if applicable

Option 3. Prescriptive Compliance:  
Advanced Buildings Core Performance Guide
Step 1. Assess ASHRAE prescriptive 
 requirements
Step 2.  Review requirements in Section 1, 
 Design Process Strategies
Step 3.  Discuss CPG requirements and 
 implementation in design team meetings
Step 4.  Review prescriptive requirements
Step 5.  Analyze passive and active energy load 
 reduction opportunities
Step 6.  Design to meet Section 2, Core 
 Performance Requirements
Step 7.  Design for compliance with Section 3,
 Enhanced Performance Strategies
Step 8.  Include design criteria in owner’s project  
 requirements

TOOLS & RESOURCES
Minimum Energy Performance Calculator:
http://www.usgbc.org/resources/minimum-energy-per-
formance-calculator

Minimum Energy Performance Retail Calculator:
http://www.usgbc.org/resources/minimum-energy-per-
formance-retail-calculator

Minimum Energy Performance Data Center 
Calculator: http://www.usgbc.org/resources/mini-
mum-energy-performance-data-center-calculator

Advanced Buildings Core Performance Guide:
http://www.usgbc.org/resources/advanced-build-
ings-core-performance-guide

ASHRAE 50% Advanced Energy Design Guides:
http://www.usgbc.org/resources/ashrae-50-advanced-
energy-design-guides

AEDG Tables: 
http://www.usgbc.org/resources/aedg-tables

ASHRAE 90.1 – 2010: http://www.usgbc.org/re-
sources/ashrae-901%E2%80%932010

LEEDuser Forum and Toolkit:  
http://www.LEEDuser.com/credit/NC-v4/EAp2

Updated Calculator for Data Centers:
http://www.usgbc.org/resources/minimum-energy-per-
formance-data-center-calculator  

OTHER USGBC Resources: http://www.usgbc.org/
node/2613358?view=resources&return=/credits

Comparison of ASHRAE 90.1 2007 to 2010:  
http://www.charroninc.com/assets/files/News-and-
Events/rc_app_note_ashrae_comparison.pdf

GUIDANCE & TIPS
The energy savings are based on the whole building 
energy use—building and process loads. Projects must 
meet the minimum percentage savings before taking 
credit for renewable energy systems. 

It is necessary to establish an energy use target for the 
building before the end of schematic design.  If you wish 
to pursue points under EA Optimize Energy Perfor-
mance, the target must be established as energy use 
intensity (EUI) in kBtu per square foot-year (kWh per 
square meter-year) of source energy use. ENERGY 
STAR’s Target Finder is a useful tool that can help devel-
op an EUI goal that will meet the credit requirements.

ASHRAE 90.1-2010 has introduced a number of new 
requirements compared to the 2007 standard, including 
increased efficiency requirements for envelope, HVAC 
equipment and lighting; enhanced interior lighting con-
trol requirements (occupancy sensors, light level  
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reduction and daylight controls); new exterior lighting 
and parking garage lighting control requirements;  
and new automatic shut-off requirements for 50%  
of receptacles in offices and computer classrooms.  
A study by the U.S. Department of Energy showed an 
average improvement of 18% across all building types.

An updated Minimum Energy Performance Calculator has 
been developed and is required documentation for your 
LEED submittal. It lets you input your schedules and will 
perform a series of self-checks in the background to flag 
potential issues.  This allows the energy modeler to do a 
pre-submittal step-by-step quality assurance review, and 
helps the reviewer to better understand the model, all of 
which should significantly reduce the quantity of back-and-
forth comments and responses required between the 
modeler and GBCI reviewer. The calculator also now calls 
out every ASHRAE 90.1-2010 mandatory requirement 
so it’s easier to ensure that you have met them all.  After 
you have put in all your data, the performance output 
tab will show in red any issues that indicate a discrepancy. 
This does not always indicate a problem but may simply 
show where your project is different and may need to 
be explained. Read more about the calculator, including 
an overview of how to use it, here on LEEDuser: http://
www.LEEDuser.com/strategy/leed-energy-and-eq-doc-
umentation-tips-leed-reviewers

It will make sense to have your modeler and project team 
start to use the spreadsheet during design not just as a 
documentation tool since it will help clarify all the new 
requirements. And finally, before you submit, make sure 
that you have carefully reviewed your results and that they 
make sense. Can you justify and substantiate your claimed 
energy savings? Do the outcomes align with your under-
standing of the building design and program? 

Two prescriptive options are available for NC, the 
ASHRAE Advanced Energy Design Guide (2) and the 
Advanced Buildings™ Core Performance Guide (3) 
for limited-size projects with smaller budgets, straight-
forward design, and packaged equipment, but not all 
projects will be eligible. The prescriptive options will  
not allow you to take advantage of renewable energy  
options or utilize unique or complex designs or systems. 

ADDENDA & INTERPRETATIONS
LEED Addenda 5000045:  
http://www.usgbc.org/leedaddenda/5000045

LEED Addenda 100001902: 
http://www.usgbc.org/content/100001902 
Added a USGBC-approved equivalent standard for 
projects outside the U.S.

LEED Addenda 100002037:  
http://www.usgbc.org/content/100002037 
Projects in Sweden may use a combination of Swedish 
and European standards in lieu of certain mandatory 
and prescriptive provisions listed in ASHRAE 90.1-2010.

LEED Addenda 100001918:  
http://www.usgbc.org/content/100001918
Revised footnote #1.

LEED Interpretations 10419: 
http://www.usgbc.org/content/10419 
Instead of ASHRAE 90.1-2010 Appendix G, projects 
in California may demonstrate compliance with the 
2013 Title 24 Part 6 California Energy Code using the 
Performance method. 

LEED Interpretations 10424:  
http://www.usgbc.org/content/10424 
Project teams may use the IARW/IACSC Energy 
Modeling Guideline for Cold Storage and Refrigerated  
Warehouse Facilities as an exceptional calculation 
methodology when ASHRAE 90.1-2010 is used for 
compliance with EA Prerequisite Minimum Energy 
Performance.

LEED Interpretations 10420: 
http://www.usgbc.org/content/10420 
Instead of ASHRAE 90.1-2010 Appendix G, projects 
in Seattle may demonstrate compliance with all man-
datory provisions of the 2012 Seattle Energy Code 
AND demonstrate a percentage improvement in the 
proposed building performance rating compared with 
the baseline according to the 2012 Seattle Energy 
Code Total Building Performance (Section C407). 

LEED Interpretations 10426:
http://www.usgbc.org/content/10426 
In locations where the local code does not require 
vestibules or revolving doors the project team may 
choose one of the two options listed in the link above. 
Additionally, all projects using this method must provide 
a narrative explaining how infiltration and exfiltration of 
air through building entries is addressed in the design.
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EA PREREQUISITE: BUILDING-LEVEL  
ENERGY METERING

CHANGES 
• New prerequisite.   
•  Minimum Program Requirements: The ongoing 

energy tracking and reporting components were 
previously required under MPR 6 for all LEED 2009 
projects. 

PREREQUISITE REQUIREMENTS 
For CS: http://www.usgbc.org/node/2613019
For All Others: http://www.usgbc.org/node/2613018

 Required Documentation All project

 Location of all meters •
 Meter ownership •
 Letter of Owner Commitment •
 Systems metered •
 
STEP-BY-STEP GUIDANCE  
(For details, click on link below or review Reference Guide)
http://www.usgbc.org/node/2613018?return=&view=guide

Step 1.  Identify all energy sources that serve
 building
Step 2.   Determine scope of utility company 
 metering
Step 3.     Determine number, type, and location of
 all meters
Step 4.  Track energy consumption data
Step 5.  Share whole-building energy consumption

TOOLS & RESOURCES
USGBC Approved Data Template:
http://www.usgbc.org/resources/usgbc-approved-da-
ta-template

Energy Star Guide to Sharing Data with  
Portfolio Manager:
https://www.energystar.gov/buildings/facility-own-
ers-and-managers/existing-buildings/use-portfo-
lio-manager/share-and-request-data

LEEDuser Forum and Toolkit: 
http://www.LEEDuser.com/credit/NC-v4/EAp3

OTHER USGBC Resources (mainly standards:) 
http://www.usgbc.org/node/2613018?return=/cred-
its&view=resources

GUIDANCE & TIPS
This is typically standard practice for most  
new buildings so it is not difficult or expensive  
to achieve. At minimum, meters must track energy 
use at one-month intervals and meters cannot be 
shared with another building. All energy supplied by 
a utility company or campus central plant must be 
metered, including but not limited to the following:

• Electricity. 
•  Natural gas, synthetic natural gas, propane, fuel oil, 

diesel fuel, other fossil fuels
• Biofuels
• District chilled water, steam, and hot water

This prerequisite does not require metering of locally 
generated sources of energy  dedicated to the project 
building such as solar thermal, PV or wind.

If all energy provided to the building is supplied by 
one or more utility companies and the utility meters 
provide monthly consumption data, those meters 
meet the prerequisite requirements. If the project is 
not served by a utility company, or if the project uses 
multiple sources of energy, additional meters may be 
required. Parking garages and other areas that may 
be served by separate utility feeds but are within the 
project boundary must also be metered.

There are no requirements for the type of meters 
except that they be permanent and if installed by the 
owner, they must be maintained and calibrated per 
the manufacturer’s recommendations. 

The project owner must commit to sharing energy 
use data with USGBC for five years.

EA PREREQUISITE: FUNDAMENTAL  
REFRIGERANT MANAGEMENT

CHANGES 
• No substantive changes 

PREREQUISITE REQUIREMENTS
http://www.usgbc.org/node/2612350
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   Required All Phaseout
 Documentation Equipment Required
  
 Equipment type • •
  
 Confirmation that no  
 new or existing equipment 
 contains CFCs 

•  • 

 Refrigerant type • •
  
 CFC conversion or 
 replacement plan  •
  
 Refrigerant leakage rate, 
 quantity  •
 
 Phase-out completion date  •

STEP-BY-STEP GUIDANCE 
(For details, click on link below or review Reference Guide)
http://www.usgbc.org/node/2612350?return=&view=guide

Step 1.  Select new equipment that contains no 
 CFC refrigerants

Major Renovations
Step 1. Identify CFCs in existing equipment
Step 2.  Phase out CFCs in existing equipment 
 
TOOLS & RESOURCES
U.S. EPA Clean Air Act, Title VI, Section 608,
Refrigerant Recycling Rule:
http://www.usgbc.org/resources/us-epa-clean-air-act-
title-vi-section-608-refrigerant-recycling-rule
 
LEEDuser Forum and Toolkit:
http://www.LEEDuser.com/credit/NC-v4/EAp4

EA CREDIT: ENHANCED 
COMMISSIONING 

CHANGES 
•   Credit now includes monitoring-based commission-

ing and building envelope commissioning options.  

CREDIT REQUIREMENTS
For Data Centers: 
http://www.usgbc.orgnode/2613043

For All Others:
http://www.usgbc.orgnode/2613042

  Required  Option 1, Option 1, Option 2
  Documentation   Path 1  Path 2

 List of all tasks 
 completed as part 
 of Cx activities  

• • •

 Training outline and 
 participation list • • •

 Confirmation of 
 systems manual 
 delivery  

• • •

 Ongoing Cx plan • • •
 Inclusion of monitoring 
 and tracking in Cx plan  • 
 Inclusion of envelope  
 in Cx plan    •

 Verification of additional 
 reviews per Data 
 Center requirements
 (data centers only) 

• •
 

STEP-BY-STEP GUIDANCE 
(For details, click on link below or review Reference Guide)
http://www.usgbc.org/node/2613042?return=&view=guide
Step 1.  Select one or both options
Step 2.  Update documents to include Enhanced  
 Cx activities

Option 1, Path 1. Enhanced System Commissioning
Step 1.  Develop systems manual scope and format
Step 2.  Develop training requirements
Step 3.  Ensure Enhanced Cx scope items are
 included in construction documents
Step 4.  Review contractor’s submittals
Step 5.  Verify training
Step 6.  Deliver postconstruction documents
Step 7.  Perform seasonal testing, if required
Step 8.  Review building operations 10 months
 after substantial completion
Step 9.  Develop ongoing Cx plan

Option 1, Path 2. Enhanced and Monitoring-
Based Commissioning
Step 1.  Achieve Option 1, Path 1
Step 2.  Update Cx plan to include monitoring-based 
 commissioning (MBCx) requirements
Step 3.  Confirm that MBCx is fully incorporated
  into Enhanced Cx
Step 4.  Implement MBCx plan
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Option 2. Envelope Commissioning 
Step 1.  Ensure that the building envelope is fully 
 accounted for in all commissioning documents 
 and testing procedures

TOOLS & RESOURCES
ASHRAE Guideline 0–2005, The Commissioning 
Process http://www.techstreet.com/ashrae/standards/
guideline-0-2005-the-commissioning-process?utm_
source=promotion&utm_medium=landingpage&utm_
campaign=86628&utm_term=86628&utm_con-
tent=86628&ashrae_auth_token=&gateway_
code=ashrae&product_id=1619765

ASHRAE Guideline 1.1–2007, HVAC&R Technical 
Requirements for the Commissioning Process 
http://www.techstreet.com/ashrae/standards/guideline-
1-1-2007-hvac-r-technical-requirements-for-the-com-
missioning-process?product_id=1573306

NIBS Guideline 3–2012, Exterior Enclosure 
Technical Requirements for the Commissioning 
Process
http://www.wbdg.org/FFC/NIBS/nibs_gl3.pdf

Envelope Commissioning: Case Example
http://www.usgbc.org/gallery/video/4369882/0

Envelope Commissioning: The Essentials
http://www.usgbc.org/gallery/video/4369896/0

LEEDuser Forum and Toolkit 
http://www.LEEDuser.com/credit/NC-v4/EAc1

GUIDANCE & TIPS
Envelope Commissioning is a completely new addi-
tion to the Enhanced Cx credit but it is separate and 
optional. Similar to LEED v2009, if you want to pursue 
Enhanced Cx Option 1, the CxA must be a third par-
ty and completely independent of the design team.  
That is not necessary if you only pursue Option 2: 
Envelope Cx, which can be completed by a qualified 
employee of the owner, an independent consultant, or 
a disinterested subcontractor of the design team.

There are now three ways to achieve points under 
Enhanced Cx.   Option 1: Path 1 is worth 3 points 
and is similar to the credit under v2009. A few of the 
tasks have been moved to the prerequisite but you 
must also include Enhanced Cx tasks in the OPR and 
BOD and develop an ongoing commissioning plan.  In 
order to achieve one additional point under Option 1, 

Path 2, it is necessary to achieve  
Path 1 plus develop monitoring-based  
commissioning procedures and identify  
points to be measured and evaluated to assess 
performance of energy- and water-consuming  
systems after the project becomes operational.

It is possible to earn two points if the project pursues 
Option 2: Envelope Commissioning. The building  
envelope commissioning agent (BECxA) may be com-
pletely independent of the lead CxA, and oversight of 
envelope commissioning activities by the lead CxA is 
not required. Building Envelope Commissioning (BECx) 
can be done and points achieved without performing 
enhanced commissioning on energy systems (i.e. if the 
project declines to pursue Option 1.)  Examples of 
envelope systems tests include the following: air infiltra-
tion, water infiltration, exhaust re-entrainment, thermal 
performance, building envelope pressure, building enve-
lope air leakage and daylighting glare control.

LEED INTERPRETATIONS
LEED Interpretation 10447:
http://www.usgbc.org/leedaddenda/10447  

Clarifies what tasks must be completed by the lead 
commissioning agent during both Fundamental and 
Enhanced Cx and that the building envelope commis-
sioning agent (BeCxA) may be completely indepen-
dent of the lead CxA.

EA CREDIT: OPTIMIZE ENERGY 
PERFORMANCE

CHANGES 
•  See EA Prerequisite Minimum Energy Performance. 

Option 1: Whole Building Energy Simulation  
• ASHRAE 90.1-2010 replaces ASHRAE 90.1-2007.  
• Process energy is no longer required to make up  
 25% of overall building energy for the baseline and 
 proposed models.  
• Prerequisite compliance must now be achieved 
 without accounting for the cost offset by site-
 generated renewable energy.  
• For data centers, 2% of the required 5% energy
 cost reductions must come from building power 
 and cooling infrastructure energy use.  
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Option 2: ASHRAE 50% Advanced Energy Design  
Guide, and Option 3 Advanced Buildings Core 
Performance Guide  
• For Option 2, the standard for compliance with 
 the prerequisite has been changed from the 30% 
 savings version of the AEDG to the 50% savings 
 version. This represents 50% expected savings over 
 ASHRAE 90.1- 2004.  
• For Options 2 and 3, the project must now comply 
 with mandatory and prescriptive requirements of 
 ASHRAE 90.1-2010 to achieve the prerequisite.  

CREDIT REQUIREMENTS 
For Retail: 
http://www.usgbc.org/node/2614276
For Data Centers: 
http://www.usgbc.org/node/2614277
For All Others: 
http://www.usgbc.org/node/2614273

STEP-BY-STEP GUIDANCE 
(For details, click on link below or review Reference Guide) 
http://www.usgbc.org/node/2614275?return=&view=guide

Step 1.  Review requirements for EA Prerequisite 
 Minimum Energy Performance

Option 1. Whole-Building Energy Simulation
Step 1.  Review prerequisite and credit requirements
Step 2.  Confirm energy use target for building
Step 3.  Develop preliminary energy model
Step 4.  Model potential HVAC system types
Step 5.  Update proposed model
Step 6.  Update baseline and proposed energy 
 models based on final design documents
Step 7.  Determine energy cost savings

Option 2. ASHRAE 50% Energy Design Guides 
(AEDGs)
Step 1.  Confirm prerequisite requirements
Step 2.  Determine which points to pursue under 
 AEDGs

Required Documentation Option 1  Option 2

Appendix G energy modeling inputs • 
Input and output reports from 
modeling software • 
Renewable energy (if applicable) • 
Exceptional calculations 
(if applicable)  • 
Target Finder results and summary •  • 
Energy consumption and 
demand for each building end 
use and fuel type 

•
 

Fuels rates  •  
AEDG compliance tables   •
List of process equipment
efficiencies (retail only)   •

 
TOOLS & RESOURCES
Minimum Energy Performance Calculator:
http://www.usgbc.org/resources/minimum-energy-per
formance-calculator

Minimum Energy Performance Retail Calculator:
http://www.usgbc.org/resources/minimum-energy-per
formance-retail-calculator

Minimum Energy Performance Data Center 
Calculator:
http://www.usgbc.org/resources/minimum-energy-per
formance-data-center-calculator

AEDG Tables:
http://www.usgbc.org/resources/aedg-tables

LEEDuser Forum and Toolkit: 
http://www.LEEDuser.com/credit/NC-v4/EAc2 

Comparison of ASHRAE 90.1 2007 to 2010:  
http://www.charroninc.com/assets/files/News-and-
Events/rc_app_note_ashrae_comparison.pdf 

GUIDANCE & TIPS
See EA Prerequisite Minimum Energy Performance.  
The same option (energy modeling or prescriptive 
path) must be pursued here as under the prerequisite. 

The number of points varies greatly between rating 
systems. Under NC, up to 18 points are available if 
the project elects to do an energy model (Option 1).  
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The project must establish an energy performance 
target no later than schematic design. Project teams 
pursuing the Integrative Process credit must complete 
the basic energy analysis for that credit before  
conducting the energy simulation.

Under Option 2, Prescriptive compliance: ASHRAE 
Advanced Energy Design Guide, it is only possible to 
achieve 1-6 points.

ADDENDA & INTERPRETATIONS
LEED Addenda 100001897: 
http://www.usgbc.org/content/100001897 
Add a USGBC-approved equivalent standard for 
projects outside the U.S.

EA CREDIT: ADVANCED ENERGY 
METERING

CHANGES 
• New credit.  

CREDIT REQUIREMENTS   
For CS: http://www.usgbc.org/node/2612856 
For All Others: http://www.usgbc.org/node/2612855

 Required Documentation All projects

 List of all advanced meters  
 to be installed, including type,  
 energy source metered 

•

 Manufacturers’ cut sheets •

STEP-BY-STEP GUIDANCE 
(For details, click on link below or review Reference Guide)
http://www.usgbc.org/node/2612855?return=&view=guide

Step 1. Identify energy sources that serve project 
 building
Step 2.  Identify energy end uses that require 
 advanced energy metering
Step 3. Implement advanced metering system

TOOLS & RESOURCES
Commercial Building Energy Consumption 
Survey (2003) End-Use Consumption Tables for 
Non-Mall Buildings or End-Use Consumption 
Tables for All Buildings 
https://www.eia.gov/consumption/commercial/
data/2003/index.php?view=consumption 

LEEDuser Forum and Toolkit: 
http://www.LEEDuser.com/credit/NC-v4/EAc3

GUIDANCE & TIPS
This credit sets up the infrastructure to understand 
energy use in greater detail within a project. In addi-
tion to metering all energy entering the building, this 
credit requires sub-metering of all energy uses that 
represent 10% or more of the total annual consump-
tion of the building and both renewable (e.g. geother-
mal) and non-renewable sources (e.g. microturbines) 
and on-site and off-site generation must be included.  

There are also many more criteria for the meters.  They 
must record both consumption and demand at intervals 
of 1 hour or less and transmit data to a remote location 
that can store at least 36 months of data.  All meters in 
the system must be capable of reporting hourly, daily, 
monthly, and annual energy use.  Whole-building electricity 
meters should also record the power factor, if appropriate. 

The trickiest part is figuring out what needs to be 
sub-metered. In large commercial buildings, end uses are 
typically classified as systems composed of discrete pieces 
of equipment that can be metered together. For example:

• Chilled water system: chillers, chilled water pumps
• Condenser water system: cooling tower, condenser 
 water pumps
• Hot water system (natural gas): boilers
• Hot water system (electricity): hot water pumps
• Air-handling system: supply fan, return fan, damper 
 motors

Smaller buildings may not have large systems that are easily 
segregated by function (e.g. roof top units.)  End uses can 
be grouped by occupancy type, building section, or building 
level.  This type of consolidation can be useful for buildings 
with different usage types, such as a commercial office with 
an industrial test kitchen, since it allows building operators 
and energy managers to separately monitor different space 
types and account for different energy usage patterns.

If major energy-using systems are segregated by panel, 
energy consumption can be measured at the panel 
level and fewer submeters will be required. Individual 
branch circuit meters can be avoided if more than 90% 
of the panel’s power is directed to a single end use.

Projects that use a prescriptive path to meet EA Pre-
requisite Minimum Energy Performance (Option 2 or 
3) should use historical end-use data from buildings 
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with similar design and operational characteristics to 
determine energy uses that exceed 10% or more of 
total annual consumption by referencing the Com-
mercial Building Energy Consumption Survey (2003) 
End-Use Consumption Tables for Non-Mall Buildings 
or End-Use Consumption Tables for All Buildings.

The owner is responsible for maintaining and calibrating 
meters according to the manufacturers’ recommendations.

EA CREDIT: DEMAND RESPONSE

CHANGES 
• New credit.  

CREDIT REQUIREMENTS
http://www.usgbc.org/node/2613001

 Required Documentation Case 1 Case 2
 
 Proof of enrollment in 
 DR program  •
 
 Evidence of ability to shed 
 10% of peak demandx • •

 Confirmation that system is capable of 
 receiving and acting on external signal •  •

 Action plan for meeting reduction
 requirement during event  • •

 Inclusion of DR in CxA 
 systems testing plan • •

STEP-BY-STEP GUIDANCE  
(For details, click on link below or review Reference Guide)
http://www.usgbc.org/node/2613001?return=&view=guide

Step 1.  Determine applicable case
Step 2.  Design system to accept external signals
Step 3.  Determine peak demand reduction
 requirement
Step 4.  Develop strategies for peak demand 
 reduction
Step 5.  Prepare plan for peak demand reduction
Step 6. Include demand response in commissioning

Case 1. Demand Response Program Available
Step 1.  Enroll in demand response program

Case 2. Demand Response Program Not Available
Step 1.  Contact local utility

TOOLS & RESOURCES
Demand Response in Practice: How it Works:
http://www.usgbc.org/gallery/video/4334309/0

LEEDuser Forum and Toolkit:
http://www.LEEDuser.com/credit/NC-v4/EAc4

GUIDANCE & TIPS
This is a new credit that encourages the design of the 
building and its equipment for participation in demand 
response (DR) programs through load shedding or 
shifting. Case 1 should be pursued by projects that are 
in areas with existing DR programs and Case 2 allows 
projects to achieve the credit by providing the infra-
structure to take advantage of dynamic real-time pric-
ing programs or a future demand response program.

The credit requires the project to reduce demand by 
10% during a response event, regardless of whether  
a DR program is available or not. The systems must be 
capable of acting on an external signal, but their actual 
operation may be either fully or semi-automated. To 
begin, figure out the peak demand estimate based  
on your energy model or calculations if you chose  
a prescriptive path and then figure out the strategies 
that will meet the required reductions.

Engage the facility manager in development of the 
plan since they will need to implement it. Coordinate 
with the CxA to include a review of the DR plan in 
the commissioning of the building’s system test proce-
dures and to verify the ability to handle an externally 
initiated demand response event.  This must include  
at least one full test of the DR plan.

Buildings with access to an existing DR program are 
most likely to benefit financially from pursuing this 
type of strategy, due to the high cost of electricity in 
these markets. Also, providers typically provide finan-
cial incentives beyond any reduction in peak demand 
charges to encourage buildings to participate.  

If a DR program is available, it is necessary to con-
tract for a minimum of one year. If a DR program is 
not available, you must contact the utility or service 
provider and let them know you would be interested 
in a Demand Response Program in your area.
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EA CREDIT 5: RENEWABLE ENERGY  
PRODUCTION

CHANGES 
• Credit now allows solar gardens and community 
 systems.  

CREDIT REQUIREMENTS
http://www.usgbc.org/node/2612988

STEP-BY-STEP GUIDANCE 
(For details, click on link below or review Reference Guide)
http://www.usgbc.org/node/2613001?view=guide&return=

Step 1.  Explore opportunities for renewables
Step 2.  Compare requirements for renewable 
 energy systems
Step 3.  Set renewable energy target
Step 4.  Design and specify system criteria
Step 5.  Calculate renewable energy cost 
 contribution
 
TOOLS & RESOURCES 
http://www.usgbc.org/node/2612988?return=/cred-
its&view=resources
 
LEEDuser Forum and Toolkit: 
http://www.LEEDuser.com/credit/NC-v4/EAc5

GUIDANCE & TIPS
One way to meet this credit still involves the actual  
design and construction of a renewable energy 
system (on or in your facility) but alternatively, it also 
now allows the project to buy into an off-site facility 
(existing or new) such as a community system or  
solar garden as long as it’s in the same utility area.  
If you are claiming credit for an off-site renewable  
project, you must be able to document ownership  
of the RECs from the project or their equivalent.  

Any renewable energy credits (RECs) must be retained 
by the project and not sold and a contract must last 
for a minimum of 10 years. However, if the RECs have 
been sold to a different party (including those for a 
community system or solar garden), your project is not 
eligible for this credit, unless RECs are purchased in a 
sum equal to the renewable electricity being purchased 
by the project for a period of 10 years.

Some renewable energy systems that use renewable 
fuels produced off site (e.g., landfill gas) can still be  
eligible to receive points under this credit if the project 

has a minimum 10-year contract with the fuel provider 
and the contract with the fuel provider includes both the 
fuel and all associated RECs. Note, it will be necessary to 
keep or replace the RECs associated with both the elec-
tricity and the renewable fuel for the 10-year contract.

Some renewable energy systems do not meet the 
intent of the credit and are not eligible. Strategies like 
architectural features, passive solar, and daylighting, 
for example, reduce energy consumption but are not 
eligible renewable energy systems. 

Geothermal energy, such as electricity generated from 
subterranean steam or heat generated from subterra-
nean steam or hot water, is eligible. However, geother-
mal energy used in conjunction with vapor compres-
sion cycles, as in a ground-source heat pump, is not. 

If a biofuel is used in a cogeneration plant that pro-
duces both electricity and heat, both of these energy 
uses count as renewable energy. A biofuel used in a 

   Required   On-site  Third-party  Community  If selling 
   Documentation   system system  system  RECs 
      ownership

 Renewable 
 system rated 
 capacity   

• • • •

 Calculations to 
 determine ener-
 gy generated   

• • • •

 Equivalent cost 
 of renewable 
 energy produced 

• • • •

 Documentation 
 of annual 
 energy costs   

• • • •

 Contract 
 indicating 
 duration    

• •
 

 Documentation 
 indicating per -
 centage owner-
 ship of comm-
 unity system     

•

 

 Contract for REC 
 or offset purchase    • 
 Green-e 
 certification      •
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boiler to produce heat also qualifies. However, not all 
biofuels meet the intent of this credit.

You need to establish the target renewable energy 
system size for the project, by estimating the annual 
energy cost for the project. Credit thresholds are much 
more stringent than they were in LEED 2009.  Under 
NC, you don’t get a second point until you reach 5%.

If the renewable energy system is not installed and commis-
sioned when the project is submitted, the GBCI will hold  
off awarding those points until the process is complete.  

ADDENDA & INTERPRETATIONS
LEED Addenda 5000036: 
http://www.usgbc.org/content/5000036 

Clarified that renewable energy systems must be 
installed and commissioned prior to project occupan-
cy.  Added documentation for REC arbitrage and for 
third-party and community-owned systems.

EA CREDIT: ENHANCED REFRIGERANT 
MANAGEMENT 

CHANGES 
• Added sector-specific requirements for commercial 
 refrigeration equipment.  

CREDIT REQUIREMENTS
For Retail:   
http://www.usgbc.orgnode/2613585
For All Others: 
http://www.usgbc.org/node/2613584

 Required Documentation Option 1 Option 2 
 Confirmation that only no or
 low-impact refrigerants are used • 
 Equipment type  •
 Equipment cooling capacity  •
 Equipment quantity  •
 Refrigerant type  •
 Refrigerant charge (plus 
 supporting documentation, 
 if applicable)   

•

 Refrigerant charge calculations 
 (for VRF systems only)  •

 Equipment life (plus supporting 
 documentation, if applicable)  •

 Provide Refrigerant equipment 
 schedule or GreenChill 
 certification (commercial  
 refrigeration systems)  

•

 Leak test results (commercial 
 refrigeration systems only)  •

STEP-BY-STEP GUIDANCE 
(For details, click on link below or review Reference Guide)
http://www.usgbc.org/node/2613584?return=&view=guide

Step 1.  Gather information on systems and 
 refrigerants in project
Step 2.  Select one option

Option 2. Refrigerant Impact Calculation
Step 1.  Calculate refrigerant impact of proposed 
 systems
Step 2.  Incorporate design criteria into project 
 plans and specifications
 
TOOLS & RESOURCES
LEEDuser Forum and Toolkit 
http://www.LEEDuser.com/credit/NC-v4/EAc6

GUIDANCE & TIPS
This credit is very similar to LEED v2009. It encourag-
es the selection of refrigerants that reduce the impact 
of building systems on global warming and ozone 
depletion.  The calculation takes other variables into 
account—including equipment life, refrigerant leakage 
rate, and the ratio of coolant charge to cooling capac-
ity—in order to determine compliance. 
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You must evaluate all permanently installed HVAC&R 
equipment with more than 0.5 lbs of refrigerant,  includ-
ing any existing equipment that will serve the project. No 
phase-out plans that extend beyond the timeframe of 
the project will be acceptable for this credit.

Default values for Ozone Depletion Potential (ODP) 
and Global Warming Potential (GWP) and equipment 
life are provided in the Reference Guide for use in 
the calculations.  Use the results of the calculations to 
specify the maximum refrigerant charge for the HVAC 
equipment and then review equipment submittals from 
the mechanical contractor to verify that the equipment 
and refrigerant charge meet the design specifications.

ADDENDA & INTERPRETATIONS
LEED Interpretation 10448:  http://www.usgbc.org/
node/2613584?return=/credits&view=interpretations 
The ruling clarifies an alternate approach which allows 
credit for the portion of cooling that is provided by 
systems that contain no refrigerants.

EA CREDIT: GREEN POWER AND  
CARBON OFFSETS

CHANGES 
• Credit now requires nonelectric energy use to be  
 offset using carbon offsets, in addition to electricity.
• Credit now requires a five-year contract and 
 specifies that resources must have come online 
 after January 1, 2005, and be delivered at least 
 annually. 
• Percentage thresholds have been increased to 50% 
 for 1 point and 100% for 2 points.  

CREDIT REQUIREMENTS
http://www.usgbc.org/node/2612837

 Required Documentation All projects

 Annual electricity and nonelectricity
  energy use calculations •

 Calculations showing required REC, 
 green power, or carbon offsets for 
 targeted point threshold 

•

 Purchase contract or letter of 
 commitment showing REC, green 
 power, or carbon offsets for targeted 
 point threshold 

•

 Green-e equivalency documentation, 
 if not Green-e certified •

STEP-BY-STEP GUIDANCE 
(For details, click on link below or review Reference Guide)
http://www.usgbc.org/node/2612837?return=&view=guide

Step 1.  Investigate available options
Step 2.  Conduct cost-benefit analysis
Step 3.  Set project goal for green power or
 carbon offsets
Step 4.  Calculate energy use associated with 
 Scope 1 and Scope 2 emissions categories
Step 5.  Calculate required green power and 
 carbon offsets
Step 6.  Obtain proposals for Green-e certified 
 products or equivalent and make 
 purchase
 
TOOLS & RESOURCES
Various standards related to greenhouse gas 
emissions http://www.usgbc.org/node/2612837?re-
turn=/credits&view=resources

Understanding Carbon Offsets and Renewable 
Energy Certificates: Green Power and Carbon 
Offsets
http://www.usgbc.org/gallery/video/6987311/0

LEEDuser Forum and Toolkit 
http://www.LEEDuser.com/credit/NC-v4/EAc7

GUIDANCE & TIPS
This credit has significantly raised the bar with several 
changes from LEED v2009.  It is now required to offset 
for at least 5 consecutive years the total grid-generated 
energy use (not just electricity).  In addition, the credit 
benchmarks are 50% for 1 point and 100% for 2 points. 
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Green power and RECs can be used only toward the 
electric energy portion of the project’s annual energy  
use (Scope 2, electricity). They cannot be applied 
toward nonelectric energy uses which include any 
steam and chilled water purchased from the utility 
provider or a third-party and any fuel purchased for 
on-site electricity generation in the building (e.g., 
diesel for gensets). Carbon offsets must be Green-e 
Climate certified or the equivalent. Unlike RECs and 
purchased green power, carbon offsets can be used 
toward both electric and nonelectric energy use.

Projects that use green power or RECs must convert their 
annual grid-generated electricity use to MWh. Projects 
that use carbon offsets must convert their annual grid-gen-
erated electricity use to metric tons of CO2e.  All projects 
must convert their annual non-electricity energy use to 
metric tons of CO2e. Any combination of the above can 
be used to achieve either the 50% or the 100% threshold. 

The provider must provide confirmation of the date 
on which the qualified resources came online (since 

January 1, 2005) and US projects must have offsets 
provided from US projects.

ADDENDA & INTERPRETATIONS
LEED Addenda 5000024: 
http://www.usgbc.org/content/5000024
Modified emissions factors underlying calculations in 
Table A: Annual non-electric energy consumption, as 
per updates to ENERGY STAR Portfolio Manager’s 
default emissions factors.

LEED Addenda 100001976: 
http://www.usgbc.org/content/100001976 
Projects in South America may use the Brazilian  
“Certificado de Energia Renovável” (Renewable  
Energy Certificate) with additional parameters in 
place of Green-e Energy

LEED Addenda 100001915: 
http://www.usgbc.org/content/100001915 
Replaced the definition of Scope 1 and Scope 2 
Emissions.
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MR PREREQUISITE: STORAGE AND  
COLLECTION OF RECYCLABLES 

CHANGES 
Materials that require dedicated storage now include 
batteries, mercury-containing lamps, and e-waste;  
project teams may choose two of the three.

For retail projects, the required number of waste 
streams with dedicated storage has increased from 
three to four.

PREREQUISITE REQUIREMENTS  
For Retail: http://www.usgbc.org/node/2614337 
For all others: http://www.usgbc.org/node/2614336

Required Documentation All projects Retail only

Verification of recycled 
material types • 
Narrative describing recycling 
storage and collection strategies • 
Floor plans indicating recycling 
storage and collection areas • 
Methodology and results of 
waste stream study
  

•

STEP-BY-STEP GUIDANCE 
(For details, click on link below or review Reference Guide) 
http://www.usgbc.org/node/2614336?view=guide&re-
turn=

Step 1. Identify waste disposal needs for project
Step 2. Design appropriately sized storage areas
.
TOOLS & RESOURCES
Space Guidelines for Recycling, Organics and 
Refuse Services http://www.usgbc.org/sites/default/
files/Building-Guidelines-Final-Apr8.pdf

To set up safe storage and recycling programs, refer to 
the U.S. Environmental Protection Agency’s universal 
wastes page, at www.epa.gov/wastes/hazard/waste-
types/universal/index.htm 

LEEDuser Forum and Toolkit http://www.LEEDus-
er.com/credit/NC-v4/MRp1

The Resource Center is a FREE application with 
custom algorithms suitable for all industry sectors. It can 
provide diversion rates, track recycling efforts, money 
saved and positive impact on the environment.  
https://www.buschsystems.com/resource-center/
   
GUIDANCE & TIPS
Identify the possible waste types and quantities that 
may be generated by different occupants and spaces. 
For example, an office may need a large area devoted 
to paper recycling, whereas a café may require more 
space for plastics, glass, and metals.  Core and Shell 
projects may need to estimate requirements based 
on a case study or historical data of similar buildings in 
the same area, or past project experience.

Retail projects must conduct a waste stream audit for 
the project in an existing location, or make projections 
based on historical data for similar establishments. 
Identify the top five recyclable waste streams. List 
the top four waste streams for which collection and 
storage space will be provided and don’t forget to 
provide recycling storage for both front of house and 
back of house. 

Some waste streams may require particular handling 
or disposal requirements. For example, health care, 
retail, and some office projects may require secure 
areas for shredding sensitive or proprietary docu-
ments. Electronic waste and mercury-containing lamps 
may require extra precautions to prevent breakage or 
exposure to toxins.

Provide sufficient collection and storage space for 
all required recyclables that are easily accessible to 
occupants, staff and waste haulers. Indicate recycling 
storage and collection areas on a floor plan, and be 
prepared to describe the dedicated recycling stor-
age areas, their accessibility, and how these spaces 
will serve their functional needs  Even if a recycling 
service is not available, all required recyclable waste 
streams must have dedicated storage in anticipation 
of future service.

MATERIALS AND RESOURCE
(To return to Table of Contents, click on MR)MR

http://www.usgbc.org/node/2614337
http://www.usgbc.org/node/2614336
http://www.usgbc.org/node/2614336?view=guide&return=
http://www.usgbc.org/node/2614336?view=guide&return=
http://www.usgbc.org/sites/default/files/Building-Guidelines-Final-Apr8.pdf
http://www.usgbc.org/sites/default/files/Building-Guidelines-Final-Apr8.pdf
http://www.leeduser.com/credit/NC-v4/MRp1
http://www.leeduser.com/credit/NC-v4/MRp1
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MR PREREQUISITE: CONSTRUCTION AND 
DEMOLITION WASTE MANAGEMENT 
PLANNING 

CHANGES 
The creation of a CWM plan is a new prerequisite
Alternative daily cover (ADC) no longer counts as  
diversion

PREREQUISITE REQUIREMENTS   
http://www.usgbc.org/node/2601020

Required Documentation All projects

Construction waste management plan •
Total construction waste •

STEP-BY-STEP GUIDANCE 
(For details, click on link below or review Reference Guide)
http://www.usgbc.org/node/2601020?re-
turn=&view=guide

Step 1. Identify waste diversion goals
Step 2.  Select collection and diversion methods
Step 3.  Draft construction waste management plan
Step 4.  Decide whether to pursue credit
Step 5.  Produce waste report

TOOLS & RESOURCES
Recycling Certification Institute is a third-party agency 
that independently certifies recycling rates www.
recyclingcertification.org   

Waste-to-energy may be considered a viable diversion  
strategy if the project team follows European Commission 
Waste Framework Directive 2008/98/EC and European 
Commission Waste Incineration Directive 200/76/EC. In 
addition, the facility must meet the applicable European 
standards based on the fuel type.
http://www.usgbc.org/node/2601020?view=guide&re-
turn=/credits/new-construction/v4/material-&-re-
sources

LEEDuser Forum and Toolkit http://www.LEEDus-
er.com/credit/NC-v4/MRp2 
  
GUIDANCE & TIPS
The new Prerequisite only requires a plan – there are 
no performance requirements. That said, you should 
look at the Construction and Demolition Waste 
Management credit before creating your plan, so that 
if you choose to pursue that credit the plan will meet 

the option’s requirements. Incineration can be count-
ed as diversion, but only if you can demonstrate that 
reuse and recycling methods are not available.

Waste-to-energy (incineration) may only be considered 
a viable diversion strategy if the project team follows 
European Commission Waste Framework Directive 
2008/98/EC and European Commission Waste  
Incineration Directive 200/76/EC. In addition, the 
facility must meet the applicable European standards 
based on the fuel type.

All projects must comply with this prerequisite, includ-
ing projects located in areas without recycling services 
and those not intending to pursue the corresponding 
credit. Include this requirement in your Division 1, 
General Requirements. The plan must account for all 
materials, including land-clearing debris, materials to 
be used for alternative daily cover (ADC), and other 
materials not contributing to diversion.

Identify at least five construction or demolition material 
streams for diversion from landfill. It would be best for 
the environment to focus on determining the heaviest 
waste or the waste that generates the most volume 
but it may be easiest to identify materials that have well 
developed markets for recycling in your area. Common 
materials that may be simple to divert include drywall, 
wood, scrap metals, brick, and concrete. Finish materials, 
such as flooring and ceiling tiles, can often be recycled 
through the major manufacturers.  Specify the means 
and methods of diversion for each of the five selected  
material streams and the approximate amount of 
waste of each.

Source reduction strategies should be incorporated into 
the design of the project and outlined in the CWM plan. 
These strategies include modular construction, reduced 
packaging, using industry-standard measurements, and 
prefabrication. 

Projects may use a combination of on-site separation 
and commingled collection. For on-site separation, 
common CWM strategies include donation, resale, on-
site reuse, recycling, or refurbishment. Crushing asphalt, 
concrete, and masonry for infill or aggregate is also 
considered on-site waste diversion. The most common 
off-site strategies are incineration, combustion of wood, 
and sending commingled waste to a sorting facility. 

Commingled recycling facilities must be able to provide 
diversion rates either specific to the project, or an aver-

MR

http://www.usgbc.org/node/2601020
http://www.usgbc.org/node/2601020?return=&view=guide
http://www.usgbc.org/node/2601020?return=&view=guide
http://www.recyclingcertification.org
http://www.recyclingcertification.org
http://www.usgbc.org/node/2601020?view=guide&return=/credits/new-construction/v4/material-&-resources
http://www.usgbc.org/node/2601020?view=guide&return=/credits/new-construction/v4/material-&-resources
http://www.usgbc.org/node/2601020?view=guide&return=/credits/new-construction/v4/material-&-resources
http://www.leeduser.com/credit/NC-v4/MRp2
http://www.leeduser.com/credit/NC-v4/MRp2
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age diversion rate from a facility that is regulated by the 
local or state authority. That said, diversion rates spe-
cific to the project are usually not available (except by 
visual estimates) because it is cost prohibitive to weigh 
different components of each load separately.  Local or 
state regulation of waste facilities does not typically in-
clude diversion rates and covers noise and air pollution, 
truck traffic to/from the facility, etc.  If you are choosing 
this approach, the average diversion rate (ADR) for the 
facility must exclude alternative daily cover (ADC).  

The safe removal and disposal of hazardous materials 
must also be covered in the CWM plan. Hazardous 
materials must be tracked separately and not be 
included in the project’s total waste

When developing the waste hauler contract, consider 
including the waste reporting structure, a sched-
ule that identifies the responsible parties and their 
contact information, and a clear chain and method of 
communication. Consider involving waste haulers in 
regular construction meetings.

MR CREDIT: BUILDING LIFE CYCLE  
IMPACT REDUCTION 

CHANGES 
MR Credit Building Life-Cycle Impact Reduction, 
Option 3 is a combination of two LEED 2009 credits:  
MR Credit Building Reuse – Maintain Walls, Floor and 
MR Credit Roof and Building Reuse –  
Maintain Interior Nonstructural Elements.  

CREDIT REQUIREMENTS   
For Healthcare: http://www.usgbc.org/node/2614364
For CS: http://www.usgbc.org/node/2614365
For all others: http://www.usgbc.org/node/2614363 

 Required  Option Option Option Option
 Documentation  1  2  3  4
Documentation of historic 
designation status •   

Narrative describing 
demolition (if any) •   

Documentation of how 
additions and alterations 
(if any) meet local review 
board requirements 

•
   

Narrative describing aban-
doned or blighted status  •  

Reused elements table 
and calculations  • • 
Description of LCA assump-
tions, scope, and analysis 
process for baseline building 
and proposed building    

•

Life-cycle impact assessment 
summary showing outputs 
of proposed building with 
percentage change from 
baseline building for all 
impact indicators.    

•

STEP-BY-STEP GUIDANCE 
(For details, click on link below or review Reference Guide) 
http://www.usgbc.org/node/2614365?view=guide&re-
turn=

Option 1. Historic Building Reuse
 Step 1.   Determine whether building has or is 

eligible for historic designation
Step 2.  Reuse historic building

Option 2.  Renovation of Abandoned or 
Blighted Building

Step 1.   Determine whether building is abandoned 
or blighted

Step 2.  Determine reusable area
Step 3.  Calculate percentage of reused area

Option 3. Building and Material Reuse
Step 1.   Calculate existing building surface area and 

reuse existing building
Step 2.   Reuse off-site materials
Step 3.  Calculate reuse

MR

“LEED v4 has raised the bar and increased the 
level of complexity around how designers select 
and evaluate materials. Lessons Learned v4 is a 
helpful and practical resource for navigating these 
new v4 materials criteria.”

 —  Ilana Judah, Int’l Assoc. AIA, OAQ, 
LEED AP BD+C, CPHD,  
Principal, Director of Sustainability 
FXFOWLE

http://www.usgbc.org/node/2614364
http://www.usgbc.org/node/2614365
http://www.usgbc.org/node/2614363
http://www.usgbc.org/node/2614365?view=guide&return=
http://www.usgbc.org/node/2614365?view=guide&return=
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Option 4. Whole-Building Life-Cycle Assessment
Step 1.  Define life-cycle assessment (LCA) scope
  Select appropriate tools and data sets for 

LCA assessment
Step 2.  Create and model baseline building
Step 3.  Select relevant impact measurement systems
Step 4.   Use LCA to make design decisions that 

reduce environmental impacts
Step 5.  Incorporate final LCA results

TOOLS & RESOURCES
National Historic Register: http://history.nd.gov/hp/
nreligibility.html 

The Greenest Building:  Quantifying the environ-
mental value of building reuse. http://www.preserva-
tionnation.org/information-center/sustainable-commu-
nities/green-lab/lca/The_Greenest_Building_lowres.pdf

AIA Guide to Building Lifecycle Assessment in 
Practice http://www.aia.org/aiaucmp/groups/aia/docu-
ments/pdf/aiab082942.pdf

To create the LCA for Option 4, in the US it is sug-
gested to use the free software Athena Impact  
Estimator for Buildings http://calculatelca.com/soft-
ware/impact-estimator/download-impact-estimator/

A series of video tutorials for Athena Impact 
Estimator for Buildings can be found here http://calcu-
latelca.com/resources/watch-tutorials/impact-estima-
tor-for-buildings-tutorials/

Interactive Overview: Whole Building LCA 
https://s3.amazonaws.com/usgbc_source_videos/lca/
index.html 

BS EN 15804 provides core product category rules 
(PCR) for Type III environmental product declarations 
(EPD) for any construction product and construction 
service. £228.00 
Sections A-1 thru A-4 and B-1 thru B-5 and C-1 thru 
C-4 must be used to define the system boundary 
for the LCA. http://shop.bsigroup.com/ProductDe-
tail/?pid=000000000030279721  

LEEDuser Forum and Toolkit http://www.LEEDus-
er.com/credit/NC-v4/MRc1 
  
LEEDuser Webinar Finding Products for LEED v4  
http://www.LEEDuser.com/finding-v4-products-web-
cast

GUIDANCE & TIPS
Options 1, 2, and 3 are for projects that will reuse all 
or part of an existing building. 

Materials reuse may incorporate both structural and 
nonstructural elements as long as they are not dou-
ble-counted in MR Credit Building Product Disclosure 
and Optimization – Sourcing of Raw Materials, Option 
2, Leadership Extraction Practices.  

Option 1, Historic Reuse: If the building does not 
have historic designation, it may be considered eligible 
if it meets one of the four National Register criteria 
or meets state or local historic criteria.  The U.S.  
National Register of Historic Places defines a building 
as historic if it meets at least one of the following 
criteria: 

•   It is associated with events that have made a  
significant contribution to the broad patterns of 
our history

•   It is associated with the lives of significant persons 
in the past.

•  It embodies the distinctive characteristics of a type, 
period, or method of construction; represents the 
work of a master ; possesses high artistic values; or 
represents a significant and distinguishable entity 
whose components may lack individual distinction.

•  It has yielded, or may be likely to yield, information 
important in history or prehistory.

If more than one historic designation applies, you 
must document the most stringent one. If the building 
has or is eligible for historic status, confirm the specific 
requirements for maintaining that designation during 
design and construction and ensure they are followed. 
If the historic designation or eligibility is revoked 
because of demolition or alteration, the project is no 
longer eligible for this option.

Option 2. Renovation of Abandoned or Blighted 
Building:  You must quantify the surface areas of the 
structure and building enclosure that can and can-
not be retained. Areas of the structure and building 
enclosure that are structurally unsound and must be 
demolished, as determined by a structural engineer, 
can be excluded from the calculation. Ensure that the 
reused areas are well defined and incorporated into 
the design and construction. Nonstructural roofing 
material and window assemblies must be excluded 
from the credit calculations.

MR

http://www.preservationnation.org/information-center/sustainable-communities/green-lab/lca/The_Greenest_Building_lowres.pdf
http://www.preservationnation.org/information-center/sustainable-communities/green-lab/lca/The_Greenest_Building_lowres.pdf
http://www.preservationnation.org/information-center/sustainable-communities/green-lab/lca/The_Greenest_Building_lowres.pdf
https://s3.amazonaws.com/usgbc_source_videos/lca/index.html
https://s3.amazonaws.com/usgbc_source_videos/lca/index.html
http://www.leeduser.com/credit/NC-v4/MRc1
http://www.leeduser.com/credit/NC-v4/MRc1
http://www.leeduser.com/finding-v4-products-webcast
http://www.leeduser.com/finding-v4-products-webcast
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Option 3. Building and Material Reuse:  As in the 
previous option, you must quantify the surface areas 
of the structure and building enclosure that can and 
cannot be retained.  Hazardous materials that are 
remediated are excluded from the calculation. Ensure 
that the reused areas are well defined and incorporat-
ed into the design and construction. Again, nonstruc-
tural roofing material and window assemblies must be 
excluded from the credit calculations and materials 
contributing toward this credit cannot contribute 
toward MRc Building Product Disclosure and Optimi-
zation – Sourcing of Raw Materials.

Option 4. Whole-Building Life-Cycle Assessment: 
Option 4 is for entirely new buildings but can also 
be used by projects that are adding new additions to 
existing buildings. It will require the use of an LCA 
tool such as the free Athena Impact Estimator listed 
above and depending on the tool, an expert to do 
the analysis. It is only necessary to analyze the building 
structure and envelope. 

The proposed building must demonstrate at least  
a 10% reduction in global warming potential and a 
10% reduction of two of five other impact measures  
(ozone depletion, acidification, eutrophication,  
formation of tropospheric ozone or depletion of  
non-renewable energy resources) when compared to 
a baseline building, without increasing any measure by 
more than 5%.

The baseline building is meant to be a functionally 
equivalent building reflective of industry standards.  
It can be an early design of the proposed building,  
an alternative design, an existing building or a  
designed-but-unconstructed building. It must have 
the same function, orientation and gross floor area, 
but can have different masses and total exterior wall, 
floor and roof area. The building envelope must meet 
the performance requirements defined in ASHRAE 
90.1-2010, Appendix G, Opaque Assemblies, Vertical 
Fenestration, Skylights, and Roof and Solar Reflectance 
and Thermal Emittance sections.

The assessment must be cradle-to-grave which 
includes environmental impacts associated with all 
the life-cycle stages for the building structure and 
enclosure: resource extraction or harvest, building 
product manufacture, on-site construction, product 
maintenance and replacement (where warranted), 
and deconstruction or demolition and disposal over 
the assumed 60-year service life.

Small-scale reuse of materials can be accounted for in 
this credit along with the project team’s other strat-
egies to reduce the life cycle impacts of the building 
materials. Essentially, the reuse of building materials 
removes the initial “one time” raw resource extraction 
and manufacturing stages (A1-A3) from the proposed 
building’s impact.

You can import a bill of materials (which can be cre-
ated from a CAD file) into Athena Impact Estimator 
for Buildings to create the LCA, or you can manually 
input the design parameters and materials. In addition 
to the Credit Form table, describe the baseline and 
proposed buildings and include the summary page 
from the life-cycle assessment tool.

ADDENDA AND INTERPRETATIONS
LEED Reference Guide Correction ID# 100001982: 
http://www.usgbc.org/content/100001982 

Step-by-Step, Option 4, Step 1. Under “System 
Boundary” bullet, replace “ISO 21930 section A-1 
thru A-4, B-1 thru B-7, and C-1 thru C-4” with “EN 
15804-2013 sections A-1 thru A-4, B-1 thru B-5, and 
C-1 thru C-4.”

LEED Reference Guide Correction ID# 100002021: 
http://www.usgbc.org/content/100002021 

Provides guidance on how to account for for small-
scale material reuse in whole building LCA modeling 
because the majority of available LCA material or 
whole building tools do not directly support the mod-
eling of salvaged materials. 

MR CREDIT 2: BUILDING PRODUCT  

MR

http://www.usgbc.org/content/100001982
http://www.usgbc.org/content/100002021
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MR CREDIT:  BUILDING PRODUCT  
DISCLOSURE AND OPTIMIZATION –  
ENVIRONMENTAL PRODUCT 
DECLARATIONS 

CHANGES 
New credit.  

Some materials excluded from MR credits in the past 
may now be included, such as mechanical fixtures, 
fittings, and rough-in materials that are considered 
non-motorized MEP components.  

CREDIT REQUIREMENTS     
http://www.usgbc.org/node/2616376

Required Documentation Option 1 Option 2

MR building product disclosure and  
optimization calculator or equivalent 
tracking tool 

• •

EPD and LCA reports or compliant 
summary documents for 100% of 
products contributing toward credit 

•
 

Documentation of compliance with 
USGBC-approved program  •

STEP-BY-STEP GUIDANCE 
(For details, click on link below or review Reference Guide) 
http://www.usgbc.org/node/2616376?view=guide&re-
turn=

Option 1. Environmental Product Declaration (EPD) 
Step 1.   Specify and select compliant products
Step 2.  Track purchases throughout construction 
Step 3.   Count compliant products and materials 

and compile documentation

Option 2. Multi-attribute Optimization
Step 1.  Research producs
Step 2.  Track purchases throughout construction 
Step 3.  Calculate compliance

TOOLS & RESOURCES
Program Operators have databases of the EPDs that 
they have published. In the US, there are five main 
program operators and the product databases can be 
found at the following links:

UL Environment:
http://productguide.ulenvironment.
com/quickSearchttp://www.usgbc.org/
node/2614218?view=guide&return=h.aspx

Earthsure EPDs:
http://iere.org/index-php/programs/earthsure/earth-
sure-epds/index.htm

SCS Global Services:
http://info.nsf.org/Certified/Sustain/listings.asp?Prod-
Cat=EPD

SCS Global Services:
https://www.scsglobalservices.com/certi-
fied-green-products-guide 

ASTM International:
http://www.astm.org/CERTIFICATION/EpdAndPCRs.
html

Other Program Operators include:
Istitut Bauen Und Umwelt e.V.
http://ibu-epd.com/en/ 

NSF International:
http://www.nsf.org

FP Innovations: 
https://fpinnovations.ca/Pages/index.aspx 

Another good database:
Mindful Materials:
http://www.hksinc.com/mindful-materials/

LEED Building Product Disclosure & Optimiza-
tion (BPDO) Calculator:
http://www.usgbc.org/resources/bpdo-calculator

Interactive Overview: How to Define a Product: 
http://s3.amazonaws.com/usgbc_source_videos/how-
to-define-a-product/index.html

Demystifying EPDs: http://www.usgbc.org/gallery/
video/4378436/0

LEEDuser Forum and Toolkit: http://www.LEEDus-
er.com/credit/NC-v4/MRc2

LEEDuser Webinar Finding Products for LEED v4:  
http://www.LEEDuser.com/finding-v4-products-web-
cast 

MR

http://www.usgbc.org/node/2616376
http://www.usgbc.org/node/2616376?view=guide&return=
http://www.usgbc.org/node/2616376?view=guide&return=
https://www.scsglobalservices.com/certified-green-products-guide
https://www.scsglobalservices.com/certified-green-products-guide
http://www.nsf.org
https://fpinnovations.ca/Pages/index.aspx
http://www.hksinc.com/mindful-materials/
http://www.usgbc.org/resources/bpdo-calculator
http://www.usgbc.org/gallery/video/4378436/0
http://www.usgbc.org/gallery/video/4378436/0
http://www.leeduser.com/credit/NC-v4/MRc2
http://www.leeduser.com/credit/NC-v4/MRc2
http://www.leeduser.com/finding-v4-products-webcast
http://www.leeduser.com/finding-v4-products-webcast
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BuildingGreen: https://www.buildinggreen.com/prim-
er/how-read-epd-7-tips-field-video 

LEED v4 sample spec language:
http://www.greenengineer.com/resources/ 

GUIDANCE & TIPS
An EPD is a summary document that represents a 
lifecycle assessment of a product.

In BD&C, the required scope for all the materials cred-
its are permanently installed building products, exclud-
ing mechanical, plumbing, electrical, (MEP) and specialty 
equipment and items purchased for temporary use on 
the project. Furniture is not required to be included in 
the MR credit calculations in BD&C. However, if furni-
ture is included in MR credit calculations, all furniture 
must be included consistently in all cost-based credits 
(MR Option 2 Building Disclosure and Optimization 
Credits—Environmental Product Declarations, Sourcing 
of Raw Materials, and Materials Ingredients).  

Passive MEP products may be included as well.  Pas-
sive MEP products are not part of the active portions 
of the system and may include piping, pipe insulation, 
ducts, duct insulation, conduit, plumbing fixtures, 
faucets, showerheads, and lamp housings. If they are 
included in credit calculations, they must be included 
consistently across all cost-based MR credits. How-
ever, unlike furniture, if some of these products are 
included in credit calculations, not all products of that 
type must be included.

Option 1. Environmental Product Declaration 
(EPD) (1 point) 
Option 1 simply requires the use of 20 products with 
EPDs.  Products are weighted at 100% (i.e. one product)  
if they have a third-party reviewed manufacturer/
product-specific EPD (Type III). Industry-wide (generic)  
EPDs are weighted at 50% (i.e. ½ a product) because  
they reflect an average of a number of manufacturers 
and are not specific to the chosen product. The third 
type of EPD is typically done by the manufacturer, 
publicly reviewed but not third-party certified so it 
is only worth one quarter (1/4) of a product.  This 
means that you might end up having to document more  
than 20 products if the EPDs are manufacturer-produced  
(valued at 1/4) or industry-wide (valued at 1/2).

The best way to ensure achievement of Option 1 is to  
include products that have EPDs in your specifications. 
Consider including a Sustainable Design  

Requirements section (018113) in Division 1, listing  
the LEED v4 material requirements. In addition, specify  
by name at least 20 products that have a compliant 
EPD.  Search an EDP database for products that will 
not impact design considerations, such as gypsum 
board, non-structural metal framing, and thermal 
insulation. Continually track substitutions and change 
orders during buy-out and installation to ensure that 
replacement products meet the credit requirements. 
Any product substitutions should be carefully reviewed  
by the design team and contractor for compliance. 
Consider adding a line item in your substitution request  
form asking if the proposed substitution affects LEED 
v4 requirements.  To track progress toward credit 
achievement, regularly enter information into the MR 
building product disclosure and optimization calculator  
provided by USGBC or an equivalent custom tool. 

Review all EPDs and make sure they include all neces-
sary information required by LEED.  All three types 
of EPDs must include specific information, and the 
information required varies based on the type of EPD 
you are submitting.  When reviewing a product-specific 
EPD (Type III) or an industry-wide EPD, make sure 
the following ISO are met: 14025, 14040, and 14044.  

MR

“LEED v4 is bringing about a substantial change 
in the way we review materials with our clients. 
The program’s expanded emphasis on low-emitting  
materials, combined with the toxicity and life 
cycle analysis issues raised in the Building Product 
Disclosure and Optimization credits, has provided 
a sophisticated framework for advanced materials  
research. Vidaris is profiling a wide range of 
products using the multi-disciplinary skills of our 
building professionals and in-house industrial  
hygienist. This approach allows us to make informed  
product assessments that focus on improving 
indoor air quality, avoiding occupant exposure to 
chemical hazards and reducing environmental 
burdens. It is a game-changing way to think about 
materials – one that will have far-reaching effects 
in our industry.”

 — John Amatruda, RA, LEED Fellow, 
  BREEAM International Assessor, 
  Vidaris Principal

https://www.buildinggreen.com/primer/how-read-epd-7-tips-field-video
https://www.buildinggreen.com/primer/how-read-epd-7-tips-field-video
http://www.greenengineer.com/resources/
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In addition, either EN 15804 or ISO 21930 must be 
met and the EPD must have at least a cradle-to-gate 
scope. Be sure to highlight these requirements in the 
documentation.  Note, if the EPD meets 14025 it 
inherently meets 14040.  If you can’t find these ISO 
within your EPD, you most likely have an EPD that is 
not LEED compliant. 

In most projects, it will not be enough to get the 
Architect to specify finish products that meet the 
new criteria.  Since the GC/CM is typically involved 
in sourcing commodity products, it is critical that they 
be educated and involved as early in the process as 
possible.  V4 projects will either need to have a com-
mitted and knowledgeable GC/CM that understands 
the new criteria and is willing to do the research or a 
LEED consultant that can work closely with them to 
ensure that the commodity products contribute to 
meeting the new requirements.

Option 2. Multi-attribute Optimization (1 point)
This option is much more difficult.  It requires that 50%  
by cost of all the products on the job must be third 
party certified and demonstrate impact reduction  
below industry average in at least three of the following  
categories: global warming potential (greenhouse gases), 
in CO2e; depletion of the stratospheric ozone layer, in kg 
CFC-11; acidification of land and water sources, in moles 
H+ or kg SO2; eutrophication, in kg nitrogen or kg 
phosphate; formation of tropospheric ozone, in kg NOx, 
kg O3 eq, or kg ethene; and depletion of nonrenewable 
energy resources, in MJ.  

The main way to do this now is to compare a product  
specific EPD to a generic industry-wide EPD where 
the manufacturer was a participating company in the 
industry average. If the product specific EPD shows a 
reduction compared to the industry-wide average, it 
complies. Since US-based EPDs have not been around 
very long, it will be difficult to find two product-  
specific EPDs that can show that progress over time.  
That may be possible, with some European products. 
For more information, see LEED Interpretation 10415 
below. The information that you are comparing is 
found in the LCA Results section of the EPD (ensure 
that units are comparable). 

If a product is sourced within 100 miles of the project 
site, it is valued at 200% of its base contributing cost 
(to meet the cost-based credit threshold in Option 2). 
Structure and enclosure materials may not constitute  
more than 30% of the value of compliant building products.

If optional products or materials (including furniture 
and MEP items under CSI division 11, 21-28) are 
included in cost-based credit calculations, they must 
be included consistently across all cost-based credit 
calculations (this includes Option 2 of the MR Building 
Product Disclosure and Optimization credits including 
Environmental Product Declarations, Sourcing of  
Materials and Material Ingredients). However, if optional  
products and materials are included in Option 1 of 
those same credits, they are not required to be included 
in cost-based credit calculations.  In addition, if optional 
MEP products are included in credit calculations, not 
all products of that type must be included.  

ADDENDA AND INTERPRETATIONS
LEED Interpretation 10415:  http://www.usgbc.org/
content/10415

Products that meet the following requirements can 
also contribute towards Option 2:  
1.   Demonstrate reduced impact with a product- 

specific EPD against an industry-wide generic EPD, 
provided the manufacturer was part of the study 
and the two conform to the same PCR.

2.   Demonstrate reduced impact of the same product, 
over time, with two product-specific EPDs. 

LEED Interpretation 10425: http://www.usgbc.org/
content/10425

A single industry-wide (generic) EPD can be used 
for up to 10 products listed within the industry-wide 
EPD, provided that each application has separately 
reported impacts within the EPD. 

LEED Interpretation 10409: http://www.usgbc.org/
content/10409 

Equipment and machinery in CSI divisions 11, 21-28 
and other specialty divisions can contribute towards 
Option 1 of Building Product Disclosure and Optimi-
zation – Environmental Product Declarations, as well as 
Building Product Disclosure and Optimization – Sourcing 
of Raw Materials, and of Building Product Disclosure 
and Optimization – Material Ingredients.  Note that if 
these products are included in Option 1 of a credit, 
they are not required to be included in Option 2.

MR

http://www.usgbc.org/content/10425
http://www.usgbc.org/content/10425
http://www.usgbc.org/content/10409
http://www.usgbc.org/content/10409
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MR CREDIT: BUILDING PRODUCT  
DISCLOSURE AND OPTIMIZATION 
– SOURCING OF RAW MATERIALS 

CHANGES 
Multiple criteria from the following LEED 2009 credits 
have been combined into this credit. Some criteria 
are now incorporated into other MR credits, such 
as Building LifeCycle Impact Reduction and Building 
Product Disclosure and Optimization – Environmen-
tal Product Declarations. Except as noted below, the 
criteria are unchanged from LEED 2009.
 
•  MR Credit Resource Reuse. Materials that are reused 

onsite are no longer required to be repurposed.  
•  MR Credit Recycled Content. The requirements for 

recycled content have not changed; however, this 
criterion is now combined with other criteria in 
Option 2.  

•  MR Credit Regional Materials. The 5OO-mile (805-
km) radius requirement was decreased to 100 
miles (160 km). The definition of regional has been 
expanded to include the distribution and purchase 
location and now includes all points of manufacture.  

•  MR Credit Rapidly Renewable Materials. Bio-based  
materials are no longer defined by the harvest 
cycle of the raw materials; instead, products must 
meet the Sustainable Agriculture Standard to count 
toward this credit.  

•  MR Credit Certified Wood. The requirements for 
certified wood have not changed; however, this 
criterion is now combined with other criteria in 
Option 2.  

CREDIT REQUIREMENTS     
http://www.usgbc.org/node/2616388
 

Required Documentation Option 1 Option 2

MR building product disclosure and  
optimization calculator or equivalent  
tracking tool  

• •
 
Corporate sustainability reports for 100% 
of products contributing toward credit •

Documentation of product claims for  
credit requirements or other USGBC- 
approved program
  

•

STEP-BY-STEP GUIDANCE  
(For details, click on link below or review Reference Guide)
http://www.usgbc.org/node/2616388?view=guide&re-
turn=

Option 1.  Raw Material Source and Extraction 
Reporting

Step 1.  Specify and select compliant products
Step 2.  Track purchases throughout construction
Step 3.    Calculate compliant products and  

materials and compile documentation

Option 2. Leadership Extraction Practices
Step 1.  Research products
Step 2.  Track purchases throughout construction
Step 3.   Calculate product and material costs and 

compile documentation

TOOLS & RESOURCES
Global Reporting Initiative (GRI) Sustainability 
Report: http://globalreporting.org

Organisation for Economic Co-operation and 
Development (OECD) Guidelines for Multina-
tional Enterprises: http://www.oecd.org/daf/inv/mne/

LEED Building Product Disclosure & Optimiza-
tion (BPDO) Calculator
http://www.usgbc.org/resources/bpdo-calculator

Interactive Overview: How to Define a Product 
http://s3.amazonaws.com/usgbc_source_videos/how-
to-define-a-product/index.html

FSC’s Chain of Custody Requirements  
http://www.usgbc.org/gallery/video/2769050/0

Sustainable Agriculture Standard 
http://www.san.ag/biblioteca/docs/SAN-S-1-4_Sustain-
able_Agriculture_Standard.pdf 

LEEDuser Forum and Toolkit  
http://www.LEEDuser.com/credit/NC-v4/MRc3

LEED v4 sample spec language:
http://www.greenengineer.com/resources/ 

U.N. Global Compact: Communication of  
Progress: https://www.unglobalcompact.org/partici-
pation/report/cop

MR

http://www.usgbc.org/node/2616388
http://www.usgbc.org/node/2616388?view=guide&return=
http://www.usgbc.org/node/2616388?view=guide&return=
http://www.oecd.org/daf/inv/mne/
http://www.usgbc.org/resources/bpdo-calculator
http://www.usgbc.org/gallery/video/2769050/0
http://www.san.ag/biblioteca/docs/SAN-S-1-4_Sustainable_Agriculture_Standard.pdf
http://www.san.ag/biblioteca/docs/SAN-S-1-4_Sustainable_Agriculture_Standard.pdf
http://www.leeduser.com/credit/NC-v4/MRc3
http://www.greenengineer.com/resources/
https://www.unglobalcompact.org/participation/report/cop
https://www.unglobalcompact.org/participation/report/cop
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ISO 26000: 2010 Guidance on Social Responsibility:  
http://www.iso.org/iso/catalogue_detail?csnum-
ber=42546
  
GUIDANCE & TIPS
These credits are designed to reward projects for choosing  
products verified to have been extracted or sourced 
in a responsible manner. Furniture is not required to be 
included in the credit under BD&C, nor are passive MEP 
products. However, if furniture or passive MEP products 
(piping, pipe insulation, ducts, duct insulation, conduit, 
plumbing fixtures, faucets, showerheads, and lamp hous-
ings) are included in the MR credit calculations, they must 
be included consistently in all cost-based credits (Option 
2 of MR Building Product Disclosure and Optimization 
credits including Environmental Product Declarations, 
Sourcing of Materials and Material Ingredients). Additionally,  
if furniture, equipment or machinery is included in  
Option 1, they are not required to be included in Option 
2 (LEED Interpretation 10409).

However, unlike furniture, if passive MEP products are 
included in credit calculations, not all products of that 
type must be included.  For example, if the cost of 
some ducts is included in the calculations for recycled 
content, the cost of other ducts that do not have 
recycled content should not be included in the credit 
calculations. The total material cost for all Building 
Product Disclosure and Optimization credits must 
be the same, i.e. it should only include the cost of the 
ducts that have recycled content.

Structure and enclosure materials may not constitute 
more than 30% of the value of compliant building 
products. Once the cap on structural material is met, 
these products can no longer contribute toward the 
credit but must be included in the total materials cost.

Option 1. Raw Material Source and Extraction 
Reporting (1 point)
This Option requires using at least 20 different perma-
nently installed products from at least five different 
manufacturers that have publicly released a report 
from their raw material suppliers.  To meet the credit 
requirements, reports must be current and include 
information on the following: 

• Raw material supplier extraction locations 
•  Commitment to long-term ecologcally responsible 

land use 
•  Commitment to reducing environmental harms 

from extraction and manufacturing processes 

•  Commitment to meeting voluntary standards or 
programs that address responsible sourcing

Reports published within one year of the project’s 
LEED registration date, or reports that cover a period 
that ends within that year are acceptable. A compliant 
report must be issued by either the manufacturer 
or the raw material supplier and cover at least the 
criteria listed in the rating system requirements. At 
least 90% of the contents of each product must be 
from raw materials covered by a compliant report; no 
partial credit is allowed for products that do not meet 
this threshold. Reports obtained directly from raw 
material suppliers must verify the use of the raw  
material in products purchased for the project building.  
A manufacturer’s report must trace activities to the 
source of extraction of the product’s raw materials. 

The information may be available in the form of 
a corporate sustainability report (CSR).  Products 
sourced from manufacturers with self-declared 
reports are valued as one half (1/2) of a product for 
credit achievement while third-party verified count 
as one. That said, achieving this option will be difficult.  
There are thousands of CSR reports but finding the 
information required by this credit may be extremely  
time consuming because all CSR reports do not 
necessarily include it. There does not appear to be a 
database that has gathered the information to date. It 
may be advisable to skip this option until the marketplace 
has responded more helpfully to these requirements. 

Option 2. Leadership Extraction Practices  
(1 point)
This Option may seem familiar as it incorporates 
extraction criteria such as recycled content and 
FSC-certified wood, that are credits in LEED v2009.  
For this Option, the project must achieve at least a 
25%-by-cost threshold by meeting one or more of 
the following responsible extraction criteria: extended  
producer responsibility, bio-based materials, FSC 
wood products, materials reuse, and recycled content.  
To be clear, the 25% threshold can be met by a  
combination of materials meeting the criteria above. 
There is also an alternative compliance path that 
allows you to include legal wood, which are wood 
products from Certified Sources as defined by ASTM 
D7612-10. 

This may, on the face of it, seem like the easier option. 
However, the 30% cap on structure and enclosure 
materials makes this option quite difficult for new 
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construction.  USGBC has stated that if it’s in the 
structural drawings, it’s considered a structural  
material. If you have a major renovation project, this 
option might be feasible, but for new construction  
projects it may be challenging to find enough 
non-structural items that meet the sustainable criteria. 

This is where regional factors matter : remember 
that products sourced within 100 miles of project 
site are valued at 200% of base contributing cost but 
the criteria includes extraction as well as manufac-
ture location, so finding materials that comply will be 
difficult. Look for locally sourced products with high 
postconsumer recycled content or sustainably har-
vested wood.  

If optional products or materials (including furniture and 
MEP items under CSI division 11, 21-28) are included in 
cost-based credit calculations, they must be included con-
sistently across all cost-based credit calculations (Option 2 
of the MR Building Product Disclosure and Optimization 
credits including Environmental Product Declarations, 
Sourcing of Materials and Material Ingredients). However, if 
optional products and materials are included in Option 1 
of those same credits, they are not required to be includ-
ed in cost-based credit calculations.  In addition, if optional 
MEP products are included in credit calculations, not all 
products of that type must be included.  

ADDENDA AND INTERPRETATIONS
LEED Interpretation 10455: http://www.usgbc.org/
node/2616388?view=interpretations&return=/credits 

ANSI/NSF 373 Sustainable Production of 
Natural Dimension Stone can contribute as a 
“USGBC-approved program” as third party verification  
in Option 1 of MR credit BPDO – Sourcing of Raw 
Materials, provided the stone facility has earned 
certification, made its scorecard publicly available and 
earned either credit 7.2.1 or 7.2.2. This is a reference 
to  ANSI/NSC 373 certification.  For more information: 
http://www.nsf.org/services/by-industry/sustainabili-
ty-environment/sustainability-standards-protocols/ansi-
nsc-373-sustainable-stone-nsc-chain-custody 
 
LEED Interpretation 10441:
http://www.usgbc.org/node/2616388?view=interpre-
tations&return=/credits 
The extraction point for recycled materials is the 
location of the raw material prior to the manufactur-
ing of the final building product. As such, the point of 
extraction could include a recycling facility, scrap yard, 

depository, stockpile, or any other location where 
the material was collected and packaged for market 
purchase before manufacturing. The point of manufac-
ture for recycled material products is the location of 
the final finished product manufacturer. For products 
that source from multiple suppliers, all suppliers must 
be listed along with the amount of material procured 
from each supplier. 

LEED Interpretation 10409: http://www.usgbc.org/
content/10409  

Equipment and machinery in CSI divisions 11, 21-28 
and other specialty divisions can contribute towards 
Option 1 of Building Product Disclosure and Optimi-
zation – Environmental Product Declarations, Building 
Product Disclosure and Optimization – Sourcing of 
Raw Materials, and of Building Product Disclosure 
and Optimization – Material Ingredients.  Note that if 
these products are included in Option 1 of a credit, 
they are not required to be included in Option 2. 
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MR CREDIT: BUILDING PRODUCT  
DISCLOSURE AND OPTIMIZATION –  
MATERIAL INGREDIENTS 

CHANGES 
• New credit.  

CREDIT REQUIREMENTS    
http://www.usgbc.org/node/2616399
 

Required Documentation Option 1 Option 2 Option 3

MR building product  
disclosure and optimization 
calculator or equivalent 
tracking tool 

• •
 

Documentation of chemical  
inventory through Health  
Product Declaration, Cradle  
to Cradle certification labels,  
manufacturers’ lists of  
ingredients with GreenScreen  
assessment reports for  
confidential ingredients, or  
USGBC-approved programs  
(if applicable) 

•

  
Verification of ingredient  
optimization through  
Cradle to Cradle certification  
labels, manufacturers’ lists of  
ingredients with GreenScreen  
Benchmark or LT scores listed  
for all ingredients, or  
manufacturers’ declaration (for  
REACH), or USGBC-approved  
programs (if applicable)  

•

 
Documentation of supply  
chain optimization   •

STEP-BY-STEP GUIDANCE 
(For details, click on link below or review Reference Guide)
http://www.usgbc.org/node/2616399?re-
turn=&view=guide

Option 1. Material Ingredient Reporting
Step 1. Assess option feasibility
Step 2. Specify and select compliant products
Step 3.  Track purchases throughout construction 
Step 4.   Count compliant products and compile 

documentation

Option 2. Material Ingredient Optimization
Step 1. Specify and select compliant products
Step 2. Track purchases throughout construction 
Step 3.  Calculate product and material costs and 

compile documentation 

Option 3: Product Manufacturer Supply Chain 
Optimization 
(Reference Guide does not have any steps for this yet)

TOOLS & RESOURCES
What is an HPD?  https://www.buildinggreen.com/
feature-shorts/what%E2%80%99s-hpd-health-prod-
uct-declaration-faqs 

Information on how HPDs can be used to meet 
LEED v4 MRc4  http://www.hpd-collaborative.org/
leed-v4-credit-achievement/

Project Team User Guide: Using Health Product 
Declaration (HPD) Open Standard, version 2/2.1 
http://www.hpd-collaborative.org/hpd-user-guide/ 

SmithGroupJJR Health Product Declarations 
(HPD) Library has a searchable database (which 
even has a LEED v4 MRc4 filter) http://hpd.smith-
groupjjr.org/search/Pages/results.aspx 

Health Product Declaration Collaborative Public 
Repository is the authoritative location for publication  
of HPDs and is available to all, free of charge http://
www.hpd-collaborative.org/hpd-public-repository/

Cradle to Cradle (C2C) rates products based on 
five categories: material health, material reutilization, 
renewable energy, water stewardship and social fair-
ness.  C2C also has a searchable database (which has 
a LEED filter) http://www.c2ccertified.org/products/
registry

How to Use GreenScreen for LEED v4 http://
www.greenscreenchemicals.org/practice/leed 

GreenScreen Overview explains briefly how the 
system, its benchmarks and tools work. http://www.
greenscreenchemicals.org/static/ee_images/uploads/
resources/2pager_greenscreen_2014.pdf 
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GreenScreen® List Translator is an online tool 
that can quickly check to see if a chemical substance 
appears on any of the 650 internationally recognized 
lists and sublists of high hazard chemicals. 
http://www.greenscreenchemicals.org/method/green-
screen-list-translator 

GreenScreen Resources and Guidance  Here you 
will find the most up-to-date guidance and methods  
for performing GreenScreen® assessments.  You can  
download the full version of the GreenScreen® 
Method  http://www.greenscreenchemicals.org/learn/
full-greenscreen-method  

Registration, Evaluation, Authorisation and 
Restriction of Chemicals (REACH) is the European 
system for the regulation of chemicals which was  
adopted in 2007, replacing the former legislative 
framework in the EU. http://ec.europa.eu/growth/sec-
tors/chemicals/reach_en 

BPDO Calculator http://www.usgbc.org/resources/
bpdo-calculator

Interactive Overview: How to Define a Product 
http://s3.amazonaws.com/usgbc_source_videos/how-
to-define-a-product/index.html

LEEDuser Forum and Toolkit http://www.LEEDus-
er.com/credit/NC-v4/MRc4
  
Mindful Materials: http://www.hksinc.com/mind-
ful-materials/

Declare: http://living-future.org/declare-products 

Designer Pages in Collaboration with BuildingGreen
https://www.designerpages.com 

GUIDANCE & TIPS
This credit focuses on increasing the transparency 
of product ingredients that go into our buildings and 
encouraging projects to choose products where the 
chemical ingredients in the product are inventoried 
using an accepted methodology. Currently, Health 
Product Declarations (HPDs) and Cradle to Cradle 
(C2C) are more readily available than the other pro-
grams and should be considered first when targeting 
compliance with this credit. This credit will take some 
time to review and understand, as it includes three 
very different options with very detailed requirements 
and has no crossover with LEED 2009.  

Option 1 will likely be easier to achieve than Option 
2 or 3 because it only requires that manufacturers 
report the material ingredients of a product, but does 
not require the manufacturer to eliminate potentially 
hazardous materials. There are three Options for this 
credit and each Option is worth 1 point, but only two 
points may be earned. 

Option 1 Material Ingredient Reporting 
This Option requires that the project have at least 
20 permanently installed products with materials that 
have a chemical inventory of the product down to 
1000ppm (0.1%). Products must be sourced from 
at least five manufacturers.  All the products do not 
need to comply under one program.  There are a 
number of approaches that will qualify, including: 

•  A manufacturer’s publicly available inventory of 
all ingredients above the threshold (1000ppm), 
identified by name and Chemical Abstract Service 
Registration Number (CASRN).  If an ingredient’s 
name and CASRN are not reported to protect 
proprietary information, the role, amount and 
hazards must still be disclosed using GreenScreen 
v1.2 or the Globally Harmonized System.

•  Health Product Declarations (HPD) 1.0, 2.0 or 
current version

•  Cradle to Cradle v3 Bronze level or above or C2C 
Material Health Certificate (MHC)

• Declare 
•  The ANSI/BIFMA e3 Furniture Sustainability Standard

Just because a product has an HPD does not mean 
it complies with the LEED v4 requirements.  You will 
need to confirm that the HPD includes all required 
information. There are three versions of HPDs – 1.0, 
2.0 and now 2.1.  All versions are acceptable but 
there are slightly different requirements for meeting 
LEED v4 with each version. The HPD Collaborative 
has developed detailed material on their website for 
both at http://www.hpd-collaborative.org/leed-v4-
credit-achievement/
  
Cradle to Cradle (C2C) also has an updated rating 
system. There are no longer any C2C version 2  
certified products, so if you have a new project you will  
need to specify products referencing C2C version 3.
The simplest way to ensure achievement of Option 
1 is to include products that have LEED-compliant 
HPDs or C2C Material Health Certificates (MHC)  
in your specifications. Include a Sustainable Design  
Requirements section (018113) in Division 1 listing  
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the LEED v4 material requirements. In addition, 
consider specifying by name at least 20 products that 
have a compliant HPD or C2C certificate. Search an 
HPD database, such as the HPDC Repository for 
products that will not impact design considerations, 
such as gypsum board, non-structural metal framing, 
and thermal insulation.

Continually track substitutions and change orders during 
buy-out and installation to ensure that replacement 
products meet the credit requirements. Any product 
substitutions should be carefully reviewed by the design 
team and contractor for compliance. Consider adding  
a line item in your substitution request form asking if the 
proposed substitution affects LEED v4 requirements.  To 
track progress toward credit achievement, regularly enter 
information into the MR building product disclosure and 
optimization calculator provided by USGBC or an equiv-
alent custom tool.   Review all HPDs and make sure they 
include all necessary information required by LEED.  

Since the GC/CM is typically involved in sourcing 
commodity products, it is critical that they be involved 
as early in the process as possible.  V4 projects will 
either need to have a committed and knowledgeable 
GC/CM that understands the new criteria and is willing 
to do the research or a LEED consultant that can 
work closely with them to ensure that the commodity  
products contribute to meeting the new requirements.

Option 2 Material Ingredient Optimization
This approach requires projects to install products 
that meet at least one of the material ingredient  
optimization paths listed in the credit requirements, 
for a least 25% by cost of all permanently installed 
materials. This method requires that materials be 
screened to a higher level 100ppm (0.01%).

There are three methodologies that can be used 
to verify material ingredient optimization. The first 
methodology is to use products that are fully invento-
ried using the GreenScreen v1.2 Benchmark, with all 
ingredients disclosed up to 100ppm and no Benchmark 
1 (BM-1) hazards. BM-1 chemicals include: carcinogens; 
reproductive, developmental and neurodevelopmental 
toxicants; mutagens; persistent, bioaccumulative and 
toxic chemicals (PBTs); very persistent and very bioaccu-
mulative chemicals (vPvBs); and endocrine disruptors.  

The system includes five benchmarks with BM-1 the 
highest (most hazardous) to BM-4 the lowest and 
BM-U which indicates not enough is known.

•  Benchmark-1  – “ Avoid, this is a Chemical of High 
Concern”

• Benchmark-2  – Use, but search for Safer Substitutes
• Benchmark-3  – Use, but could still use improvement
• Benchmark-4  – “Prefer, this is  Safer Chemical”
•  Benchmark-U  – “ Unspecified” denotes that a chemical  

has too many data gaps to position  
it as any of the other benchmarks.

The GreenScreen List Translator™ provides a “list  
of lists” approach to more quickly identify chemicals  
of high concern without extensive testing.  In other  
words, it scores a chemical based on whether it has 
shown up on one or more of over 40 chemical hazard  
lists developed by international, national, and state 
governmental agencies, intergovernmental agencies, and 
NGOs. It assesses the hazards of a chemical against the 
same human health and environmental categories, as the 
full GreenScreen (GS) tool. However, the List Translator 
score will only denote the possibility of a chemical being 
a Benchmark-1 chemical or chemical of high concern. 
 
•  A List Translator score of “LT-1” means the hazard 

classifications for a given chemical meet one or 
more of the GreenScreen Benchmark-1 criteria 
and would most likely be a Benchmark-1 chemical.  

•  A List Translator score of “LT-P1” means the chem-
ical is a “possible benchmark 1”. Further research is 
needed to determine if the chemical is indeed  
a GreenScreen Benchmark-1.

•  A List Translator score of “LT-UNK”  or “unknown” 
indicates that although the chemical was present 
on a list, there is insufficient information to know if 
the chemical is likely or possibly a chemical of high 
concern…or if indeed it is a safer chemical.

HPDs can be used to find and document this infor-
mation although they are not currently mentioned as 
an acceptable path in the reference guide. LEED- 
compliant HPDs v1.0 and v2.0 must show the Highest 
GreenScreen Rating of any material included in the 
list of contents.  BM-1 is not acceptable because it 
contains a known hazard.  So Benchmark Ratings of 
BM-2, BM-3 and BM-4 all count at 150% of cost. The 
use of BM-U materials is still a bit unclear. 

If a product has ingredients that have been assessed 
with the GreenScreen List Translator and has no BM-1,  
LT-1 or LT-P1 designations, the product is valued at 
100% by cost.  GS guidance indicates that chemicals 
designated LT-UNK are acceptable for LEED purposes 
and the product can be valued at 100% of cost. 

MR
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Because GreenScreen List Translator results are based 
on chemical list information only,  the information will 
not be as complete as a full GreenScreen assessment. 
While List Translator provides an effective way to 
screen out known hazardous chemicals, a full assess-
ment based on GreenScreen® for Safer Chemicals 
is more comprehensive and can be used to identify 
safer alternatives.

There’s a lot to learn about GreenScreen, and it can 
seem a bit overwhelming at first.  However, there are 
many good resources on GreenScreen’s website.   
See above for links.  One note of warning, a lot of 
the guidance documents for both GreenScreen and 
HPDs have been written to provide guidance to 
manufacturers so they can be a bit complicated and 
confusing when trying to read from the perspective of 
the LEED practitioner who is typically only interested 
in whether they are LEED-compliant.

The second methodology is to use materials that are 
Certified Cradle to Cradle (C2C).  Products that have 
received a full C2C certification may use the score for 

the material health category to document Option 2 
of the Material Ingredients credit or a C2C Material 
Health Certificate. End use products must be at least 
C2C v3 Silver (which are valued at 100% of cost) to 
comply with Option 2. Bonus credit is given (150% of 
cost) for products that meet the highest thresholds  
(C2C v3 Gold and Platinum). Cradle to Cradle products 
can be easier to find because manufacturer’s cut-
sheets typically show the C2C logo when a product  
has earned Cradle to Cradle certification.

The third option is REACH, which is a European 
Union regulation that requires all chemicals sold in 
quantity in the EU to be registered in a central data-
base and includes several lists of “Substances of Very 
High Concern.” If the product contains no ingredients 
listed on the REACH Authorization or Candidate list, 
the product is valued at 100% by cost.     

Option 3. Product Manufacturer Supply Chain 
Optimization
Use building products for at least 25%, by cost, of the 
total value of permanently installed products in the 
project that are sourced from product manufacturers 
who 1) engage in validated and robust safety, health, 
hazard, and risk programs which at a minimum docu-
ment at least 99% (by weight) of the ingredients used 
to make the building product or building material, and 
2) are sourced from product manufacturers with inde-
pendent third party verification of their supply chain.  

As of January of 2017, the BPDO Calculator did not 
include Option 3. Teams can still pursue that option, 
they will just need to upload documents and an ex-
planation to the special circumstances section of the 
form while the calculator is being updated.

Cost Calculation Considerations for Options 2 
and 3:
Products meeting Option 3 criteria are valued at 100%  
of their cost for the purposes of credit achievement 
calculation.  See the LEED v4 April 2016 Addenda 
(link below) or the LEED Credit Library (http://www.
usgbc.org/node/2616399?view=language) for calcula-
tion information and a further explanation.  

If a product is sourced (extracted, manufactured, 
purchased) within 100 miles of the project site, it is 
valued at 200% of its base contributing cost (to meet the 
cost-based credit threshold in Option 2 or Option 3).   
For credit achievement calculation, the value of  
individual products compliant with either Option 2 
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“The overhaul of the Materials & Resources 
section of LEEDv4 now recognizes and rewards 
the efforts of product manufacturers that improve 
the building product supply chain. This includes 
the overdue recognition of the importance of 
transparency and disclosure about product make 
up. It also includes an analysis of the full lifecycle 
of building products impact from cradle-to-gate, 
and frequently from cradle-to-cradle. There is 
also an emphasis on responsible sourcing and 
end of life take-back initiatives; this represents a 
holistic approach to rewarding and incentivizing 
whole building product lifecycle innovation and 
optimization. We anticipate that the Materials + 
Resources upgrade in LEEDv4 will result in better, 
more plentiful and competitive product options 
on the market, which will support the construction 

of even more sustainable buildings.” 
 — Sydney Mainster, 
  Senior Sustainability Manager, 
  The Durst Organization 

http://www.usgbc.org/node/2616399?view=language
http://www.usgbc.org/node/2616399?view=language
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or 3 can be combined to reach the 25% threshold, 
but products compliant with both Option 2 and 3 
may only be counted once.  Structure and enclosure 
materials may not constitute more than 30% of the 
value of compliant building products. 

If optional products or materials (including furniture 
and MEP items under CSI division 11, 21-28) are 
included in cost-based credit calculations, they must 
be included consistently across all cost-based credit 
calculations (Option 2 of the MR Building Product 
Disclosure and Optimization credits including Environ- 
mental Product Declarations, Sourcing of Materials 
and Material Ingredients). However, if optional products  
and materials are included in Option 1 of those same 
credits, they are not required to be included in cost-
based credit calculations. In addition, if optional MEP 
products are included in credit calculations, not all 
products of that type must be included. 

ADDENDA AND INTERPRETATIONS
LEED Interpretation 10433:  
http://www.usgbc.org/node/2616399?view=interpre-
tations&return=/credits

Option 1 in the Material Ingredients credit references  
a specific threshold for reporting when using the 
pathway for Health Product Declarations. This threshold  
was called, “full disclosure of known hazards” in HPD 
v1. HPD v2 was released September 10, 2015 and the 
standard no longer includes this threshold designation. 
To meet the same level of disclosure of HPD v1,  
a version 2 HPD must:

•  List substance name and CASRN, role or function, 
amount, and health hazards for every substance 
at or above 1000 ppm in the finished product for 
Option 1, and at or above 100 ppm for Option 2; 
name and CASRN may be withheld for ingredients  
defined as trade secret or intellectual property,  
but role, amount, and hazards must be reported.

•  Indicate whether residuals and impurities were 
considered, with explanation as required in the 
HPD Open Standard.

HPD v2 provides two formats for reporting – Basic 
Inventory and Nested Material and Substance. Either 
can be used for LEED. 

LEED Interpretation 10409:
http://www.usgbc.org/content/10409  

Equipment and machinery in CSI divisions 11, 21-28 
and other specialty divisions can contribute towards 
Option 1 of Building Product Disclosure and Optimi-
zation – Environmental Product Declarations, Building 
Product Disclosure and Optimization – Sourcing of 
Raw Materials, and of Building Product Disclosure 
and Optimization – Material Ingredients.  Note that if 
these products are included in Option 1 of a credit, 
they are not required to be included in Option 2.

LEED Interpretation 10406:  http://www.usgbc.org/
node/2616399?view=interpretations&return=/credits 

Products that have received a full C2C certification 
may use the score for the material health category 
to document Option 2 of the Material Ingredients 
credit. The value for the material health score follows 
the same levels as a full product certification (C2C v2 
Gold valued at 100%, platinum at 150%; C2C v3 Silver 
– 100%, Gold and Platinum – 150%). 

Addenda
There are many changes and additions to this credit,  
in sections such as Requirements, Step-by-Step 
Guidance, Calculations, Definitions, and Referenced 
Standards. Detailed breakdown of these changes can 
be found in the Addenda Tables: LEED v4 BD+C 
Reference Guide (pages 33-45). 
http://www.usgbc.org/resources/leed-v4-bdc-refer-
ence-guide-addenda-tables-first-edition-cumulative 

Although feel free to start with these: 

LEED Addendum http://www.usgbc.org/
node/10149043
Updates sub-bullets under Manufacturer Inventory

LEED Addendum http://www.usgbc.org/
node/10149062
Adds a new bullet under Cradle to Cradle for  
Material Health Certificates

LEED Addendum http://www.usgbc.org/
node/10149063
Adds a new bullet for ANSI/BIFMA e3 Furniture Sus-
tainability Standard

LEED Addendum http://www.usgbc.org/
node/10149068  Note that for Declare,  label must 
indicate that all ingredients have been evaluated and 
disclosed down to 1000 ppm. 

MR

http://www.usgbc.org/node/2616399?view=interpretations&return=/credits
http://www.usgbc.org/node/2616399?view=interpretations&return=/credits
http://www.usgbc.org/content/10409
http://www.usgbc.org/node/2616399?view=interpretations&return=/credits
http://www.usgbc.org/node/2616399?view=interpretations&return=/credits
http://www.usgbc.org/resources/leed-v4-bdc-reference-guide-addenda-tables-first-edition-cumulative
http://www.usgbc.org/resources/leed-v4-bdc-reference-guide-addenda-tables-first-edition-cumulative
http://www.usgbc.org/node/10149062
http://www.usgbc.org/node/10149062
http://www.usgbc.org/node/10149068
http://www.usgbc.org/node/10149068
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LT
 MR CREDIT: CONSTRUCTION AND  
 DEMOLITION WASTE MANAGEMENT 

CHANGES 
•  Added compliance option for total project waste 

reduction per gross floor area of the project.  
•  Multiple material streams must be diverted to earn 

the credit for waste diversion (Option 1).  
•  Alternative Daily Cover (ADC) specifically excluded  

from diversion calculations. In LEED 2009, it was 
allowed to count as diverted waste.  

•  Waste-to-energy may count as a diversion method 
if the facility meets European Union requirements 
for waste management and emissions into air, soil, 
surface water, and groundwater. 

CREDIT REQUIREMENTS
http://www.usgbc.org/node/2601031
 

Required Documentation Option 1 Option 2

MR construction and demolition waste  
management calculator or equivalent  
tool, tracking total and diverted waste  
amounts and material streams 

•
 

Documentation of recycling rates for  
commingled facilities (if applicable) • 
Justification narrative for use of  
waste-to-energy strategy (if applicable) • 
Documentation of waste-to-energy  
facilities adhering to relevant EN  
standards (if applicable)  

Total waste per area  •

STEP-BY-STEP GUIDANCE 
(For details, click on link below or review Reference Guide) 
http://www.usgbc.org/node/2601031?view=guide&re-
turn=

Option 1. Diversion
Step 1. Implement CWM plan
Step 2. Calculate diversion rate
Step 3. Produce CWM report

Option 2. Reduction of Total Waste
Step 1. Design for reduced waste
Step 2. Calculate total waste reduction

TOOLS & RESOURCES
Construction and Demolition Waste  
Calculator http://www.usgbc.org/resources/ 
construction-and-demolition-waste-calculator

Defining Waste Streams http://www.usgbc.org/ 
gallery/video/2758263/0

LEEDuser Forum and Toolkit http://www.LEEDuser. 
com/credit/NC-v4/MRc5

GUIDANCE & TIPS
This credit still requires a project to either divert at 
least 50% of the total construction and demolition 
material but now you must document at least three 
material streams (Path 1), or divert at least 75% of the  
total construction and demolition material and include 
at least four material streams (Path 2). As a best  
practice, a material stream should constitute at least 
5% (by weight or volume) of total diverted materials. 
A material stream is defined as a flow of materials 
coming from a job site into markets for building materials.  
A stream can be either of the following: 

•  A specific material category that is diverted in a 
specific way; or 

•  A mixture of several material categories that are 
diverted in a specific way.

Examples of material streams include deconstructed 
materials sent to reuse markets, commingled waste 
sent to mixed-waste recycling facility, source separa-
tion where each material is sent to a specific facility, 
manufacturers’ or suppliers’ take-back of materials, and 
reuse of deconstructed materials on-site.  Three to 
four material streams is already fairly typical in many 
markets.  A LEED recycling report will usually include 
metal, concrete, masonry, sheetrock, clean wood, 
paper/cardboard and plastic, and even in some places, 
roofing and carpeting.

Under LEED v4, commingled waste diversion must 
comply with one of the following requirements:

•  The waste-sorting facility must provide a waste 
diversion percentage specific to the project’s 
waste based on measurement of each component 
waste material. That means that every haul must 
be separated and measured. Diversion as well as 
ADC must be reported. Visual inspection is not an 
acceptable method of evaluation for documenting 
this percentage any more. This is a very important 

MR

http://www.usgbc.org/node/2601031
http://www.usgbc.org/glossary/term/5613
http://www.usgbc.org/node/2601031?view=guide&return=
http://www.usgbc.org/node/2601031?view=guide&return=
http://www.usgbc.org/resources/construction-and-demolition-waste-calculator
http://www.usgbc.org/resources/construction-and-demolition-waste-calculator
http://www.usgbc.org/gallery/video/2758263/0
http://www.usgbc.org/gallery/video/2758263/0
http://www.leeduser.com/credit/NC-2009/MRc5
http://www.leeduser.com/credit/NC-2009/MRc5
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change since that is the way most facilities have 
reported the percentages of co-mingled waste  
per project.

•  If the project wants to use a facility’s average diver-
sion rate, the facility must be regulated by the local 
or state authority and must separate ADC from it’s 
diversion percentages. Regulation of waste facilities 
usually covers noise and air pollution, truck traffic 
to/from the facility, etc. It rarely includes diversion 
rates, so to be clear, the ADR itself does not need 
to be “regulated” to be used for LEED purposes. In 
addition, shipping waste to another municipality to 
manage, thus burdening another system, does not 
count as diverting the waste. This information may 
not always be publicly available but can be request-
ed as part of the waste contractor bidding process.

This Option may be more difficult if you have a large 
project on a small urban site with no room to set up 
separate dumpsters. The credit requires documen-
tation of separate waste streams and commingled 
waste is considered one material waste stream. That 
said, a “material stream” can be small and still count 
towards the number of streams. USGBC would like to 
see at least 5% but will be flexible for now.

For example, a project could do some demo and 
send all concrete and metal to different recyclers 
(two streams – one for concrete and one for metal), 
which is quite common practice, then construct the 
building and use a mixed debris bin for all new con-
struction waste (1 stream): for a total of 3 streams.  
Or they can return packaging (e.g. pallets) to a 
manufacturer (Extended Producer Responsibility) for 
an additional stream, and perhaps salvage some high 
value timber, or carpet, or ceiling tiles before demo 
for additional streams. These practices can be done, 
they just require more forethought and planning than 
a single bin.  That’s why the prerequisite plan is so im-
portant now: projects need to start planning for the 
materials coming off the jobsite as early as possible.

In terms of counting commingled waste that is recycled 
after collection, a project team can use a mixed-waste 
recovery facility’s annual average recycling rate so long 
as the facility is operating legally and is regulated by  
a state or local authority. The annual average diversion 
rate reporting must include the amount of materials 
(by percent) that are destined for use as alternative 
daily cover (ADC), as well as the average diversion rate 
for all materials processed in that facility. If the facility 
meets those two requirements, it’s average diversion 
rate is acceptable.

For commingled waste, the average diversion rate is 
what should be applied to the weight of the loads 
being sent to that facility. The rate should be the aver-
age for the facility during the time materials were sent 
within reason (i.e. one can’t use a 4 year old recycling 
rate for loads sent this year.)  When putting waste 
contracts out to bid, it would be helpful to require a 
copy of their regulation documentation which is often 
a certificate and their average diversion rate including 
how much goes to landfill, how much is alternative daily 
cover and how much is recycled to help you determine 
in advance that they can help you achieve these points.

There is also a second Option, which is to not generate  
more than 2.5 pounds of construction waste per square 
foot of the building’s floor area. However, this Option 
can be just as challenging, if not more challenging, as 
Option 1.  For example, looking at LEED-NC 2009 
certified project in the Boston area, a 100,000 sf major 
renovation project that had a 96% diversion rate in 
LEED 2009 had 69 pounds of waste per square foot 
when using the LEED v4 calculations.  This is not 
business as usual.  In order to meet this Option, project 
teams will need to consider design strategies that will 

MR

“A waste stream audit, based on your existing 
operation, is critical to understanding the state 
of a current program and the needs of a future 
one.  An audit will provide direction on where 
bins should be placed to maximize collection as 
well as indicate what size and type of containers 
may be required. When selecting containers for 
a recycling and waste management program, it 
is also essential that bins are clearly labeled with 
directive signage, are in optimal use locations and 
their functions are communicated to the janitorial/
maintenance staff.”

 — Mike Baxter, 
  Marketing Manager 
  Busch Systems



The use of any Busch Systems container, with a minimum of 25% recycled content (and as much as 99%), will contribute    
to one(1) LEED point under Building Product Disclosure & Optimization - Sourcing of Raw Materials - Option 2. 
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MR
greatly reduce the amount of waste generated on site. 
Strategies such as prefabrication, modular construc-
tion, and designs that use industry standard sizes 
greatly reduce the amount of waste that needs to be 
managed and diverted from landfills and incinerators. 

Diverted waste includes all recycled, salvaged, reused, 
and donated materials. You must exclude excavated 
soil and land-clearing debris from calculations, but 
should include materials destined for alternative daily 
cover (ADC) in the calculations as waste (not diver-
sion).  Hazardous waste, land-clearing debris, soil, and 
landscaping materials must be excluded.

Projects that cannot meet the credit threshold via 
reuse or recycling are eligible to claim diversion 
through Waste-to-Energy systems, provided they 
meet applicable standards and requirements. When 
materials have been sent to a Waste-to-Energy facility, 
be sure that the facility meets the relevant EN stan-
dards. Waste-to-Energy is only acceptable if there are 

no other diversion methods available and the project 
explains that reuse and recycling methods are not 
readily available in the project’s location.

It is now necessary to develop a construction waste 
management report that includes total construction  
and demolition waste produced by the project including  
types of waste material and quantity of each material 
and total waste diverted and diversion rate (percentage). 
The report must address ADC and other materials that 
are included in the calculation even if they do not count 
toward diversion.

You might want to consider looking into Pilot Credit 87 
that gives a point for using recycling facilities that have 
recycling rates that have been third-party verified by the 
Recycling Certification Institute. Unfortunately, there is only 
one facility in all of NY, CT and NJ that has been certified 
but other parts of the country may be better served. Also, 
if projects achieve option 1 and 2 of this credit, they can 
achieve an exemplary performance credit.



 Lessons Learned LEED v4      75

EQ PREREQUISITE: MINIMUM INDOOR 
AIR QUALITY PERFORMANCE 

CHANGES
• ASHRAE Standard 62.1 was updated from  
 version 2007 to 2010.  
• ASHRAE 62.1-2010 natural ventilation 
 calculations consider window configuration and 
 ceiling height. 
• Supplementary mechanical ventilation systems 
 for naturally ventilated spaces are required in  
 some cases under ASHRAE 62.1-2010
• Project teams must confirm the appropriate 
 application of natural ventilation through CIBSE 
 AM10, Figure 2.8 (flow chart).  
• Projects outside the U.S. allowed to demonstrate 
 achievement via CEN requirements (rather than 
 ASHRAE 62.1-2010). 
• The prerequisite now includes the monitoring 
 requirements previously included in Indoor 
 Environmental Quality Credit 1, Outdoor Air 
 Delivery Monitoring. Additionally, the monitoring 
 requirements now distinguish between variable 
 air volume and constant volume systems.  
• The prerequisite now includes specific requirements  
 for residential projects, which are mostly taken  
 from LEED for Homes, Indoor Environmental  
 Quality Credit 2, Combustion Venting.  

PREREQUISITE REQUIREMENTS 
For Healthcare:  
http://www.usgbc.org/node/2612613
For all others:  
http://www.usgbc.org/node/2612594

STEP-BY-STEP GUIDANCE 
(For details, click on link below or review Ref-
erence Guide) http://www.usgbc.org/
node/2612594?view=guide&return=/credits

Step 1. Evaluate outdoor air quality
Step 2.  Select ventilation strategy
Step 3.  Categorize spaces
Step 4.  Identify appropriate prerequisite 
 requirements

  Required Option  Option  Naturally Mixed
 Documentation 1 2 Ventilated  Mode
 
 Confirmation that project 
 meets minimum 
 requirements of ASHRAE 
 62.1–2010, Sections 4–7, 
 or CEN Standard 
 13779–2007   

• •  •

 
 Confirmation that project 
 has MERV 11 or higher 
 filters (if project is in a 
 non-attainment area for 
 PM 2.5)   

  •  •  •

 Ventilation rate procedure 
 or CEN calculations 
 and documentation of 
 assumptions for calculation
 variables   

• • •

 Confirmation that project 
 meets minimum 
 requirements of ASHRAE 
 Standard 62.1–2010, Section 
 7, and exhaust ventilation
  requirements of Section 6.5    

• •

 Documentation of CIBSE flow 
 diagram process for project    • •

 Natural ventilation procedure 
 calculations and ventilation 
 opening information    

• •

 Any natural ventilation 
 exception from mechanical 
 ventilation system (ASHRAE 
 62.1–2010, Section 6.4)    

• •

 Any exception from authority 
 having jurisdiction     • •

 Controls drawing showing 
 monitoring devices (outdoor 
 airflow measuring device, 
 current transducer, airflow 
 switch, or similar monitor, 
 automatic indication device, 
 CO2 sensor)   

• • • •

EQ INDOOR ENVIRONMENTAL QUALITY
(To return to Table of Contents, click on EQ)
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Mechanically Ventilated Spaces (and Mixed-
Mode Spaces When Mechanical Ventilation Is Active)
Step 1.  Determine preliminary HVAC system 
 configuration
Step 2.  Calculate required outdoor airflow under 
 Option 1
Step 3.  Revise design to meet outdoor air
 requirements, if necessary
Step 4.  Meet minimum requirements
Step 5.  Implement airflow monitoring

Naturally Ventilated Spaces (and Mixed-Mode 
Systems When Mechanical Ventilation Is Inactivated)
Step 1.  Confirm natural ventilation effectiveness
Step 2. Identify ceiling heights and natural 
 ventilation openings
Step 3.  Perform natural ventilation procedure
Step 4.  Confirm mechanical system exception or 
 compliance
Step 5.  Implement monitoring system

TOOLS & RESOURCES
ASHRAE 62.1-2010: ashrae.org

Minimum Indoor Air Quality Performance 
Calculator http://www.usgbc.org/resources/mini-
mum-indoor-air-quality-performance-calculator

Minimum Indoor Air Quality Performance 
Calculator Walkthrough (video) http://www.usgbc.
org/node/2612594?view=guide&return=/credits/
new-construction/v4/indoor-environmental-quality

Examples of Regularly Occupied Spaces 
http://www.usgbc.org/resources/examples-regular-
ly-occupied-spaces-include-following

Indoor Air Quality Performance 
http://www.usgbc.org/gallery/video/6987291/0

LEEDuser Forum and Toolkit 
http://www.LEEDuser.com/credit/NC-v4/EQp1 
  
GUIDANCE & TIPS
You need to start by evaluating local outdoor air  
quality to inform ventilation strategy selection and 
system design. Pollution levels may affect the ability  
to use natural ventilation and/or require filtration. 

Local code requirements may be followed if equal or 
more stringent than ASHRAE 62.1-2010.

If the building is located in an area where the national 
standard or guideline for PM2.5 is exceeded, parti-
cle filters or air cleaning devices must be provided 
to clean the outdoor air before it is introduced into 
occupied spaces. Particulate matter filters or air clean-
ers must have a Minimum Efficiency Reporting Value 
(MERV) of 11 or higher.

The prerequisite has different compliance paths for 
mechanically ventilated and naturally ventilated spaces, 
and you may need to follow both paths for the  
same building on a space-by-space basis. ASHRAE 
62.1-2010 effectively prohibits natural ventilation via  
operable openings as a stand-alone strategy. This is 
because the standard requires spaces to be  
mechanically ventilated whenever the operable win-
dows are closed. Multifamily residential buildings may 
be most impacted by this type of scenario. 

For mixed-mode systems, projects must comply 
with mechanical ventilation requirements when the 
mechanical system is active, and natural ventilation 
requirements when the mechanical ventilation system 
is inactive.

Natural ventilation systems now require some kind 
of monitoring.  One of the following strategies must 
implemented: direct exhaust airflow measurement 
device, alarmed natural ventilation openings or CO2 
monitoring.

Residential kitchens are required to have exhaust 
ducted to outdoors as the minimum exhaust rates of 
Table 6-4 of ASHRAE 62.1-2010 are required for all 
buildings, regardless of whether the space is naturally 
or mechanically ventilated.

ADDENDA & INTERPRETATIONS
LEED Addenda 1000010423-0: 
http://www.usgbc.org/content/10423-0 
Approved exemption for cold storage areas condi-
tioned below 32°F. 

LEED Addenda 1000010416: 
http://www.usgbc.org/content/10416 
Approved standard substitution. 

LEED Addenda 100002092: 
http://www.usgbc.org/lleedaddenda/100002092
Correction to the reference guide. On page 620 - 3rd 
paragraph, remove the following sentence “Project 
teams using exhaust ventilation systems must specify 
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how outdoor air is delivered at the flow rate required 
by ASHRAE 62.1-2010.”

LEED Addenda 100001892: 
http://www.usgbc.org/content/100001892 
Approved Regional ACP for projects located in Canada. 

LEED Addenda 100002004: 
http://www.usgbc.org/leedaddenda/100002004 
Approved Regional ACP for projects located in Europe. 
 

EQ PREREQUISITE: ENVIRONMENTAL  
TOBACCO SMOKE CONTROL 

CHANGES
• Designated interior smoking rooms are no 
 longer permitted, with the exception of residential 
 (i.e. dwelling unit) spaces.  
• Expanded no-smoking policy to apply to spaces 
 outside the property line if the space is used for 
 business purposes and is within 25 feet (7.5 meters) 
 of building openings or outdoor air intakes.  
• A specific requirement for the location of exterior 
 posted signs has been added.  
• Acceptable procedures for demonstrating 
 compliance with air leakage requirements in 
 residential project have been expanded. This 
 change allows teams to use testing procedures 
 other than blower door testing.  

PREREQUISITE REQUIREMENTS 
For Schools: http://www.usgbc.org/node/2612498
For All Others:  http://www.usgbc.org/node/2612449

STEP-BY-STEP GUIDANCE
(For details, click on link below or review Reference Guide)
http://www.usgbc.org/node/2612449?view=guide&re
turn=/credits

Step 1.  Determine smoke-free locations
Step 2.  Designate locations of exterior smoking 
 areas
Step 3.  Confirm that smoking is prohibited in 
 nondesignated areas
Step 4. Determine locations of no-smoking signage

 Required    All projects  Residential 
  Documentation  where  projects
         smoking is where   
         prohibited  smoking is  
          permitted 
 
 Description of project’s
 no-smoking policy, including 
 information on how policy 
 is communicated to building 
 occupants and enforced 

• •

 
 Copy of no-smoking policy, 
 signed letter from owner 
 describing project’s 
 no-smoking policy and 
 enforcement, or copy of any 
 legally binding covenants or 
 restrictions to verify status 
 of residential units as 
 nonsmoking  

•

 
 
 Door schedule demonstrating
 weather-stripping at exterior
 unit doors and doors leading 
 from units to common hallways   

•

 
 Differential air pressure test 
 report for units in project 
 building   

•

 
 Scaled site plan or map 
 showing the location of 
 designated outdoor smoking 
 and no-smoking areas, location 
 of property line, and site 
 boundary and indicating 
 25-foot (7.5-meter) distance 
 from building openings 

• •

 
 Drawings, photos, or other 
 evidence of signage commu-
 nicating no-smoking policy 

• •

 Any code restrictions that 
 prevent establishment of 
 no-smoking requirements 

• •



78      Lessons Learned LEED v4

LTEQ
TOOLS & RESOURCES
LEEDuser Forum and Toolkit 
http://www.LEEDuser.com/credit/NC-v4/EQp2

GUIDANCE & TIPS
• Residential projects are the only project type that 
 may choose to allow smoking indoors in specific 
 units. If smoking is permitted in residential projects, 
 leakage from smoking units to other areas of the 
 building must be prevented. To be clear, this is 
 allowed only in dwelling units, not hotel or motel 
 guest rooms.
• Smoking still needs to be prevented as required in 
 projects with a property line less than 25 feet 
 from the building.
• A smoking area less than 25 feet from an emergency 
 exit is acceptable as long as the exit has an alarm. 
 Emergency exits without alarms qualify as building 
 openings and must have signage.
• If smoking cannot be prohibited for the full 25-foot 
 (7.5-meter) distance because of code restrictions, 
 provide documentation of the regulation.

ADDENDA & INTERPRETATIONS
LEED Addenda 1000010445: 
http://www.usgbc.org/leedaddenda/10445 
Approved approach for international projects.

LEED Addenda 1000010388:
http://www.usgbc.org/content/li-10388 
E-cigarettes are considered a form of smoking. 

LEED Addenda 100001993: 
http://www.usgbc.org/content/100001993 
Added language under the Campus Approach section

EQ CREDIT: ENHANCED INDOOR AIR 
QUALITY STRATEGIES 

CHANGES 
• This credit now combines portions of IEQ Credit 
 1 Outdoor Air Delivery Monitoring, IEQ Credit 2 
 Increased Ventilation, and IEQ Credit 5 Indoor 
 Chemical and Pollutant Source Control.  
• Meeting the requirements of interior cross-
 contamination prevention no longer requires a 
 calculation of a minimum pressure differential. 
 However, the exhaust rates from the ventilation 
 standard in EQ Prerequisite Minimum Indoor Air 
 Quality Performance must be used. For spaces that 
 do not have a requirement from this standard, 

 a minimum exhaust rate of 0.5 cubic feet per 
 minute per square foot (2.54 liters per second per  
 square meter) must be used.  
• There are new options regarding naturally 
 ventilated spaces.  
• There is additional guidance for warehouses, 
 distribution centers, health care facilities, data 
 centers, and residential projects.  
• There is a new option for filtration media
 requirements, CEN Standard EN 779-2002, 
 Particulate Air Filters for General Ventilation, 
 Determination of the Filtration Performance.  

CREDIT REQUIREMENTS 
For NC and all others not specified below:  
http://www.usgbc.org/node/2614615 
For Healthcare:   
http://www.usgbc.org/node/2614609 
For Warehouses and Distribution Centers:  
http://www.usgbc.org/node/2614602 
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 Documentation Option 1 Option 2

 Entryway systems: scaled floor 
 plans showing locations and 
 measurements  

•

 Interior cross-contamination 
 prevention: list of rooms, areas, 
 exhaust rate, separation method  

•
 

 Filtration: mechanical schedules 
 highlighting MERV or class ratings
 for all units that supply outdoor air 

•
 

 Natural ventilation design: 
 calculations and narrative 
 demonstrating appropriate 
 strategies per referenced standard 

•
 

 Mixed mode design: calculations 
 and narrative demonstrating 
 appropriate strategies per 
 referenced standard 

•
 

 Exterior contamination prevention: 
 narrative describing type of 
 modeling; model output reports 
 highlighting contaminant levels and 
 required thresholds    

•

 Increased ventilation: confirmation
 (calculations are documented 
 under EQ Prerequisite Minimum 
 Indoor Air Quality Performance)   

•

 Carbon dioxide monitoring: list of 
 densely occupied spaces, space 
 type design CO2 concentrations,  
 floor plan showing sensor locations, 
 narrative describing CO2 setpoints   

•

 Additional source control and 
 monitoring: description of likely air 
 contaminants and how they were 
 identified, description of materials
 handling plan, plans showing 
 installed monitoring system   

•

 Natural ventilation: room-by-room 
 calculations, narrative, and diagrams 
 demonstrating effective natural 
 ventilation per referenced standard   

•

STEP-BY-STEP GUIDANCE 
(For details, click on link below or review Reference Guide)
http://www.usgbc.org/node/2614615?view=guide&re
turn=/credits

Step 1.  Determine how project is ventilated
Step 2.  Select one or both options
Step 3.  Comply with appropriate strategy 
 requirements

Option 1. Enhanced IAQ Strategies
Entryway systems
Step 1.  Identify applicable entries
Step 2. Incorporate permanent entryway systems 
 into design
Step 3. Implement maintenance strategy

Interior cross-contamination prevention
Step 1.  Identify all spaces needing interior 
 cross-contamination prevention
Step 2.  Develop contaminant control design

Filtration media
Step 1.  Specify compliant filtration media
Step 2. Replace filtration before occupancy

Natural ventilation design calculations
Step 1.  Review standard
Step 2.  Confirm rules of thumb for estimating 
 effectiveness of natural ventilation

Mixed-mode ventilation design calculations
Step 1.  Review standard
Step 2.  Confirm that design follows appropriate 
 mixed-mode strategies

Option 2. Additional Enhanced IAQ Strategies
Exterior contamination prevention
Step 1.  Design outdoor air intakes to minimize 
 and control entry of pollutants
Step 2.  Select modeling tool
Step 3.  Complete Level 1 screening
Step 4.  Complete Level 2 screening

Increased ventilation
Step 1.  Determine volume of outdoor air 
 required
Step 2.  Revise design to meet outdoor air 
 requirements, if necessary

Carbon dioxide (CO2) monitoring
Step 1.  Identify densely occupied spaces
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Step 2.  Design CO2 monitoring system
Step 3.  Install and commission CO2 sensors

Additional source control and monitoring
Step 1.  Determine potential contaminant sources
Step 2.  Identify priority contaminants and exposure 
 limits
Step 3.  Design and install monitoring system
Step 4.  Develop and implement materials 
 handling plan

Natural ventilation room-by-room calculations
Step 1.  Determine required flow rates
Step 2.  Determine opening sizes
Step 3.  Confirm compliance

TOOLS & RESOURCES
ASHRAE Standard 52.2–2007: www.ashrae.org  

ASHRAE Standard 62.1-2010: www.ashrae.org 

Natural Ventilation Documentation Case Study: 
Homecenter Cajica http://www.usgbc.org/gallery/
video/5254848/0

LEEDuser Forum and Toolkit http://www.LEEDus-
er.com/credit/NC-v4/EQc1

GUIDANCE & TIPS
• This credit now combines a number of technical 
 approaches from several credits from v2009 which 
 enhance indoor air quality beyond the prerequisite.  
 Strategies for the first credit include walk-off grills/mats, 
 filtration and preventing interior cross contamination.
• The permanent entryway system should be at 
 least 10 feet. Exceptions of the 10-foot distance 
 are allowed if the team submits documentation 
 verifying that the proposed entryway system  
 performs at least as well as a full-length system.
• Strategies for the second credit include increased 
 ventilation (30%), CO2 monitoring, exterior con-
 tamination prevention (new) and additional source 
 control and monitoring (new).
• If ASHRAE 62.1-2010 does not set a minimum 
 exhaust rate for a particular space type, the minimum 
 exhaust rate of 0.5 cfm per square foot must be used.
• If the project is pursuing natural ventilation, there 
 are paths to achieve this credit
• You can pursue either option for one point or
 both for two.  Exemplary performance can be 
 achieved by pursuing both options and two paths 
 under Option 2.

ADDENDA & INTERPRETATIONS
LEED Addenda 100001839:  http://www.usgbc.org/
content/100001839 
Correction to the Reference Guide (page 653) under 
“Regularly Used Exterior Entrances”.
 

EQ CREDIT: LOW-EMITTING MATERIALS 

CHANGES 
• LEED v 2009 individual credit paths have been  
 combined into one credit, with a scaled point 
 system for each path earned.  
• Compliance of interior finishes may be demon- 
 strated in assemblies with multiple layers in  
 combination, or in each system individually.  
• Consideration of furniture emissions has been 
 included for all rating systems.  
• New referenced standards to address international 
 projects and new product requirements have been 
 added.  
• Ceilings and walls are now included in the  
 requirements.  
• Emissions from thermal and acoustic insulation are  
 now included.  
• Emissions requirements for on-site, wet-applied, 
 full-spread products measured via chamber tests in 
 air are now included. VOC content limits for on-site, 
 wet-applied products are still required.  

CREDIT REQUIREMENTS 
For Healthcare, Schools:  
http://www.usgbc.org/node/2614096 
For all others: 
http://www.usgbc.org/node/2614095 

 Required Documentation Option 1 Option 2
 
 USGBC low-emitting 
 materials calculator • •

 Product information 
 (e.g., MSDS, third-party
 certifications, testing 
 reports)  

• •
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STEP-BY-STEP GUIDANCE 
(For details, click on link below or review Reference Guide)
http://www.usgbc.org/node/2614095?view=guide&re
turn=/credits

Step 1.  Research and specify low or non-emitting 
 finishes and furniture
Step 2.  Perform construction submittal reviews
Step 3.  Select Option 1 or 2.

Option 1. Product Category Calculations
Step 1.  Identify all applicable products
Step 2.  Perform budget calculation method (as 
 necessary)

Option 2. Budget Calculation Method
Step 1.  Identify assemblies
Step 2.  Calculate total percentage compliance

TOOLS & RESOURCES
Understanding LEED’s Approach to Low-
Emitting Materials 
http://www.usgbc.org/gallery/video/2758261/0

Low-Emitting Materials Third Party Certification 
Table http://www.usgbc.org/resources/low-emitting- 
materials-third-party-certification-table

Low-Emitting Materials Calculator http://www.
usgbc.org/resources/low-emitting-materials-calculator

Low-Emitting Materials Calculator Walkthrough
Part 1 http://www.usgbc.org/gallery/video/5821254/0
Part 2 http://www.usgbc.org/gallery/video/5821258/0

Product listings are available through testing 
organizations. Here is a sampling:

• https://www.scsglobalservices.com/certified-
 green-products-guide 
• http://productguide.ulenvironment.com/Quick
 Search.aspx 
• http://www.mascertifiedgreen.com/certified_
 products.asp 
• http://clearchem.berkeleyanalytical.com/ 
• http://www.intertek.com/furniture/etl-environmen
 tal-voc-certified/
• www.carpet-rug.org/green-label-plus.html 
• https://www.arb.ca.gov/toxics/compwood/listoftpcs.htm 

LEEDuser Forum and Toolkit  
http://www.LEEDuser.com/credit/
NC-v4/EQc2

A database for low VOC products:
www.chpsregistry.com/live/public 

LEED v4 sample spec language:
http://www.greenengineer.com/resources/ 

GUIDANCE & TIPS
• These requirements now apply to seven categories 
 of materials not just the four from LEED v2009. 
 The three new categories include: 1) Ceilings, walls, 
 thermal and acoustic insulation, 2) furniture and 3) 
 exterior products (for Healthcare and Schools 
 only).  For more detail, see Table 1 in the reference 
 guide. This credit is now only worth up to three 
 points in LEED BD+C but in order to get 3 points, 
 you need to comply in five to seven categories, 
 depending on the BD&C rating system (NC,  
 Healthcare, Schools, etc.) 
• The main difference in this credit is that LEED now 
 requires the design team to confirm that IAQ 
 testing of the materials has been done following 
 approved protocols in addition to reporting on 
 levels of  VOC content. Most products need to 
 have done general emissions testing but there are 
 different tests (or standards) for furniture and 
 composite wood and a different protocol for wet 
 applied products.
• The first step is to review the Low-Emitting Materials 
 Third Party Certification Table that can be found at 
 http://www.usgbc.org/resources/low-emitting-mate
 rials-third-party-certification-table  
• This table will be updated regularly by the USGBC 
 and lists all the third party certifications and labels 
 that meet the LEED v4 low emitting materials 
 requirements including the General Emissions 
 Evaluation, VOC Content for Wet-Applied material, 
 Composite Wood Evaluation and Furniture Evaluation. 
• LEED also requires reporting on the Total
 Volatile Organic Compound (TVOC) range, 
 which may or may not be available in product 
 information the manufacturer gives you.  If a 
 product has undergone the emissions testing 
 based on CDPH Standard Method v1.1–2010, 
 then the 14-day TVOC testing has also been 
 performed. However, manufacturers may not 
 want to disclose the TVOC level if it is high.  
 Note, a high TVOC number doesn’t disqualify 
 the product.  If  TVOC range has not been 



82      Lessons Learned LEED v4

LTEQ
 provided, project teams should request that 
 information from manufacturers. If you do your 
 due diligence and can’t get it, pick the highest 
 range on the low-emitting materials calculator, 
 which is 5.0 mg/m3 or more and proceed.
•  The VOC content requirements for wet-applied 

materials haven’t changed that much.  All adhesives 
and sealants are still required to meet SCAQMD 
Rule 1168, effective July 1, 2005.  Paints and coat-
ings are now required to meet SCAQMD Rule 
1113, effective June 3, 2011 or the California Air 
Resources Board (CARB) 2007, Suggested Control 
Measure (SCM) for Architectural Coatings. 

•  The general emissions evaluation requires that build-
ing products be tested and determined compliant 
in accordance with California Department of Public 
Health (CDPH) Standard Method v1.1–2010, using 
the applicable exposure scenario. The manufacturer’s 
or third-party certification must state the exposure 
scenario used to determine compliance and the 
range of Total VOCs (TVOCs) after 14 days. Claims 
of compliance for wet-applied products must state 
the amount applied in mass per surface area.  

•  The easiest way to find products that comply with 
the general emissions requirement is to select prod-
ucts that have been certified by third parties such as 
SCS Indoor Advantage Gold, UL Greenguard Gold, 
and MAS Certified Green.  These certifications can 
be easy to spot by looking for the associated logo 
on product cutsheets.  The product categories that 
must meet the general emissions requirement are: 
interior adhesives and sealants applied on-site; interior  
paints and coatings applied on-site; flooring; and 
ceilings, walls, thermal, and acoustic insulation.

•  Interior adhesives and sealants applied on-site and  
interior paints and coatings applied on-site are required 
to meet both the general emissions evaluation  
AND the VOC content requirement.  To be safe, 
choose products that meet the general emissions 
evaluation and then check to see that they also meet  
the VOC content requirements. You will need to know  
the VOC content in grams per liter when you enter 
products into the low-emitting materials calculator.  

•  There is one other thing to note about the 
low-emitting materials calculator. After you enter 
the VOC content of your product, you will need to 
enter “Wet-Applied Products Volume Used.”  This 
might seem confusing if you are not attempting the 
VOC Budget Calculation Method.  You simply need 
to enter a “1” for every product that you have.  
This will trigger the calculator to show a “Yes” next 
to “VOC Content Compliance.”

•  Composite Wood products must meet the  
Composite Wood Evaluation. Products must be 
documented to have low formaldehyde emissions 
that meet the California Air Resources Board 
ATCM for formaldehyde requirements for ultra- 
low-emitting formaldehyde (ULEF) resins or no 
added formaldehyde resins. Look for CARB ULEF 
label, CARB exempt, or NAF on product cutsheets.

•  Furniture Evaluation is required to be included in 
the calculation if furniture is part of the scope of 
work. Furniture is considered part of the scope if 
it is installed at the time of occupancy, regardless 
of who specified or provided it. New furniture 
must be tested in accordance with ANSI/BIFMA 
Standard Method M7.1–2011. Comply with ANSI/
BIFMA e3-2011 Furniture Sustainability Standard, 
Sections 7.6.1 and 7.6.2, using either the concen-
tration modeling approach or the emissions factor 
approach.  To meet the requirements, look for SCS 
Indoor Advantage, SCS Indoor Advantage Gold, 
UL Greenguard Certified, UL Greenguard Gold, 
MAS certified green, Intertek ETL Environmental 
VOC, or BIFMA level (if 7.6.1 and/or 7.6.2 were 
achieved).  

•  This credit now includes exterior materials, but only 
for Healthcare and Schools.  The building exterior is 
defined as everything outside and inclusive of the 
primary and secondary weatherproofing system, 
such as waterproofing membranes and air- and 
water-resistive barrier materials. Adhesives, sealants, 
coatings, roofing, and waterproofing materials applied 
on site must meet the VOC limits of California Air 
Resources Board (CARB) 2007 Suggested Control 
Measure (SCM) for Architectural Coatings, and 
South Coast Air Quality Management District 
(SCAQMD), Rule 1168, effective July 1, 2005.  

•  Products that are inherently non-emitting sources 
of VOCs (stone, ceramic, powder-coated metals, 
plated or anodized metal, glass, concrete, clay brick, 
and unfinished or untreated solid wood flooring) 
are considered fully compliant without any VOC 
emissions testing.  

•  European products are gaining market share and 
may be preferred during the design phase. LEEDv4 
allows for this. Under the Alternative Compliance 
Path (ACP), the USGBC has approved for use 
in the U.S., the widely-recognized (in Germany) 
AgBB/DIBt testing method and all testing methods 
based on AgBB/DIBt method (GUT, EMICODE, 
Blue Angel). Note that the formaldehyde limit of 
10 μg/m3 at 28 days must also be met when using 
the AgBB alternative. See the Low Emitting Materials 



 Lessons Learned LEED v4      83

LTEQ
Third Party Certification table for information. When 
documenting the credit, ensure that the product test 
follows the parameters of the referenced California 
testing methods. If the European testing methods 
and calculations differ, the European test results for 
carpets or floorings are multiplied by 0.7.  The labora-
tories will help to identify when this is needed. 

•  Rather than specifying specific VOC limits such  
as 50 g/L for flat paints, it would be better to  
specify either “LEEDv4 compliant” or “tested 
against Standard Method v1.1-2010”, or another 
specific referenced standard. 

•  Option 2, the Budget Calculation Method,  
requires teams to organize the building interior  
into assemblies including: furniture, flooring, ceilings,  
walls, thermal and acoustic assemblies, and exterior  
applied products (for Healthcare and Schools only).   
If Option 2 is chosen, each layer of an assembly 
must be analyzed.  If less than 50% of an assembly 
is compliant, it counts as 0%. If 90% of the assembly  
meets the criteria, it counts as 100% compliant. To 
achieve the credit, at least 50% of the assemblies in 
the project must be compliant. 

Recommended steps to finding compliant products:
1)  Do your research early in design. Use available 

third-party websites and databases listed above to 
find compliant low-emitting products.  

2)  Call manufacturers and ask if they have compliant 
products.

3)  Start with the following three categories: flooring, 
paints and coatings, and ceilings, walls, thermal, and 
acoustic insulation.  These categories are most likely 
your easiest approach at earning the first point. It’s best 
to start with these because there are typically fewer 
products in these categories. In addition, if you find a 
manufacturer that has a line of products that meet the 
emissions evaluation and VOC requirements, then you 
may be able to pick multiple colors or product types 
that will all comply (e.g. paints or carpet.)  

4)  It may be helpful to specify low-emitting products 
in greater detail when writing project specifications.  
Don’t assume your contractor will be able to easily 
find compliant products. Specifications should ex-
plicitly state the requirement for a general emissions 
evaluation and VOC content for wet-applied prod-
ucts.  Consider specifying low-emitting products that 
meet a USGBC-approved third party certification, 
such as Green Label Plus for carpet.  If possible, 
identify the exact product (or list of three products, 
if required) that will meet the credit requirements.  

 

5)  Meet with the contractor and subs at  
the beginning of construction and educate  
them on the LEED v4 requirements.

6)  Use a Substitution Request Form that makes it 
clear that the proposed product substitutions will 
meet LEED v4 low-emitting requirements. Example  
available at www.greenengineer.com/resources 

7)  If a contractor cannot confirm a product meets 
the low-emitting requirements, often a quick  
Google search or a search using the relevant  
database will get you an answer.  

ADDENDA & INTERPRETATIONS
LEED Addenda 100002025:  
http://www.usgbc.orgleedaddenda/100002025 
Correction to the Reference Guide (page 668) under 
Insulationg“Includes” and “Calculations” column.  

LEED Addenda 100001962: http://www.usgbc.org/
content/europe-acp-composite-wood-0 
Approved ISO Standard for concentration limits and 
testing method.

LEED Addenda 100001963: 
http://www.usgbc.org/content/100001963 
Correction to the Reference Guide under “Built-in 
cabinetry”. 

LEED Addenda 100001964: 
http://www.usgbc.org/content/100001964
Includes international standards for composite wood.

LEED Addenda 100001965:
http://www.usgbc.org/content/100001965-0 
Added reference standards in page 675 under “Reference 
Standards”.



84      Lessons Learned LEED v4

LTEQ
EQ CREDIT: CONSTRUCTION INDOOR AIR 
QUALITY MANAGEMENT PLAN

CHANGES 
The use of tobacco products during construction is 
now explicitly prohibited inside the building and within  
25 feet Plan (7.5 meters) (or greater, if required by 
the local jurisdiction) of the building entrance.  

CREDIT REQUIREMENTS 
For Healthcare: http://www.usgbc.org/node/2614314 
For all others: http://www.usgbc.org/node/2615033 
 
 Required  All projects Healthcare
 Documentation  except
    Healthcare

 IAQ management plan 
 or detailed checklist, 
 highlighting nonsmoking 
 policy   

•
 

 EQMP or detailed 
 checklist, highlighting 
 nonsmoking policy  

•

 Narrative describing 
 protection measures for 
 absorbent materials 

•
 

•

 Annotated photographs 
 of indoor air and 
 environmental quality 
 measures  

• •

 Record of filtration media • •

STEP-BY-STEP GUIDANCE 
(For details, click on link below or review Reference Guide)
http://www.usgbc.org/node/2615033?view=guide&re
turn=/credits

Step 1.  Integrate SMACNA control measures into 
 project drawings and specifications
Step 2.  Develop indoor air quality plan
Step 3. Implement indoor air quality plan

TOOLS & RESOURCES
LEEDuser Forum and Toolkit 
http://www.LEEDuser.com/credit/NC-v4/EQc3
  
GUIDANCE & TIPS
This is pretty much the same credit as before in NC.  
The main changes are that smoking must be prohibited 

on site during construction and within 25 feet and 
dust control is required for power tools.  There are 
significant additional requirements for Healthcare.

EQ CREDIT: INDOOR AIR QUALITY  
ASSESSMENT

CHANGES 
• All movable furnishings (such as workstations and 
 partitions) must be installed before testing or 
 flush-out.  
• Flush-out and testing can no longer be combined.   
• An upper interior temperature limit is now 
 identified in Option 1.  
• Testing is now required for an expanded list of 
 contaminants in Option 2.
• There is no longer a 4-hour sampling time 
 requirement in Option 2.  

CREDIT REQUIREMENTS 
http://www.usgbc.org/node/2614245 

 Required Documentation  Option 1, Option 1,  Option 2  
   Path 1  Path 2
 
 Flush-out report  • • 
 IAQ testing report         •

STEP-BY-STEP GUIDANCE 
(For details, click on link below or review Reference Guide)
http://www.usgbc.org/node/2614245?view=guide&re
turn=/credits

Step 1.  Assess options
Step 2.  Specify low-emitting products and materials
Step 3. Install finishes, furniture, and furnishings
Step 4.  Clean building

Option 1. Flush-out
Step 1.  Select Path 1 or Path 2
Step 2.  Calculate required volume
Step 3.  Determine duration of flush-out
Step 4.  Replace or install filters
Step 5.  Complete flush-out
Step 6.  Prepare flush-out report

Option 2. Air Testing
Step 1.  Determine air-testing locations
Step 2.  Perform test
Step 3.  Prepare indoor air quality testing report
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TOOLS & RESOURCES
LEEDuser Forum and Toolkit 
http://www.LEEDuser.com/credit/NC-v4/EQc4

GUIDANCE & TIPS
• This credit is very similar to the LEED v2009 
 credit, Construction Indoor Air Quality Management 
 Plan – Before Occupancy
• Before committing to a flush-out, check with the 
 mechanical engineer to confirm that proposed 
 mechanical systems are capable of providing out
 door air at the required rate and determine 
 whether the project schedule will allow for a flush-out 
 that can typically take at least two weeks.
• Many projects do not have the time to pursue the 
 flush-out strategy but the list of contaminants that 
 must be tested for has been expanded so the cost 
 of the testing will likely rise.
• Ensure the IAQ testing equipment and protocols 
 for Option 2 are consistent with the required 
 ASTM standard, EPA compendium, or ISO methods.

ADDENDA & INTERPRETATIONS
LEED Addenda 100002033:
http://www.usgbc.orgcontent/100002033

Revised Table 1. Maximum concentration levels, 
by contaminant and testing method
http://www.usgbc.org/resources/table-1-maximum- 
concentration-levels-contaminant-and-testing

LEED Addenda 100001842: 
http://www.usgbc.org/content/iaq-assessment-units-0
Revised SI units. 

EQ CREDIT: THERMAL COMFORT 

CHANGES 
• This one credit now combines two LEED 2009 
 credits: Controllability of Systems: Thermal Comfort 
 and Thermal Comfort: Design.  
• The reference standard has now been updated to 
 ASHRAE 55-2010.  
• International standards provide more relevant 
 compliance options for non-U.S. projects.  
• Requirements for natatoriums (indoor swimming 
 pools) are now applicable to all rating systems.   
• New compliance paths have been provided for 
 data centers and warehouses. 

CREDIT REQUIREMENTS 
For Data Centers:   
http://www.usgbc.org/node/2612675 
For Warehouses and Distribution Centers:  
http://www.usgbc.org/node/2612676 
For Hospitality:   
http://www.usgbc.org/node/2612677 
For Retail:   
http://www.usgbc.org/node/2614078 
For NC and all others:   
http://www.usgbc.org/node/2612656 

STEP-BY-STEP GUIDANCE  
(For details, click on link below or review Reference Guide)
http://www.usgbc.org/node/2612656?view=guide&re
turn=/credits

Step 1. Establish thermal comfort goals
Step 2. Select conditioning system
Step 3.  Select comfort controls
Step 4. Select thermal comfort standard

Option 1. ASHRAE Standard 55–2010
Step 1.  Select analysis method(s)
Step 2.  Perform analysis
Step 3.  Design project’s conditioning systems

Option 2. ISO 7730–2005 and EN 15251–2007
Step 1.  Select analysis method(s)
Step 2.  Select building category
Step 3.  Perform analysis
Step 4.  Design project’s conditioning systems

TOOLS & RESOURCES
CBE Thermal Comfort Tool 
http://comfort.cbe.berkeley.edu/

ASHRAE Standard 55-2010 www.ashrae.org.   
The new version has useful expanded information on 
elevated air speeds for additional cooling and on using 
the graphic method. For an explanation of changes  
from the 2004 version of the standard, refer to 
ASHRAE Journal (June 2011) 

LEEDuser Forum and Toolkit 
http://www.LEEDuser.com/credit/NC-v4/EQc5
  
GUIDANCE & TIPS
•  This one credit is harder to achieve since it now 

requires a compliant design and individual comfort 
controls. At least 50% of individual occupant spaces  
must have individual thermal comfort controls.  
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Examples of eligible thermal comfort controls 
include thermostats, ceiling fans, adjustable un-
derfloor diffusers, task-mounted controls (such as 
plug-in desktop fans, humidifiers, or dehumidifiers), 
and operable windows. 

•  Examples of ineligible thermal comfort controls 
include a ceiling diffuser without an accessible con-
trol, and a thermostat with a fixed set-point that 
cannot be adjusted by occupants.

•  There is no longer a specific distance from opera-
ble window requirements (as there was for v2009) 
for the windows to be credited as operable 

 Required Documentation Thermal comfort design Thermal comfort Warehouses and distribution 
  Option 1       Option 2  controls centers only

 Description of weather data 
 used to determine operative 
 temperatures, relative humidity, 
 outdoor temperatures 

 •

   

 Plots or calculation results verifying 
 that design parameters meet 
 ASHRAE Standard 55–2010 for 
 80% acceptability (e.g., psychometric 
 chart; PMV or PPD calculations; 
 ASHRAE Thermal Comfort Tool
 results; copy of ASHRAE 55–2010, 
 Figure 5.2.4.1, Figure 5.2.4.3, or 
 Figure 5.2.4.4; or predicted 
 worst-case indoor conditions for 
 each month on copy of Figure 5.3) 

 •

   

 Documentation to verify thermally 
 conditioned spaces meet ISO 7730 
 or EN 15251, as applicable (e.g., for 
 ISO, calculations based on Sections 4.1 
 and 6 or Annex H, computer program 
 results based on Annex D, tables based 
 on Annex E, or copy of Figures 2, 3, 4,
  A.1, A.2; for EN, documentation of 
 worst-case indoor conditions for each 
 month on copy of Figure A1)   

•

  

 List of spaces by type, quantity, and 
 controls     • 
 List of regularly occupied bulk storage, 
 sorting, and distribution areas     •

 Narrative describing design strategy
 used in each space     •

 PMV = predicted mean vote (index of thermal comfort)
 PPD = predicted percentage of dissatisfied (people)

controls. Nor is there a specific requirement that 
an operable window may only apply as control for 
one occupant.

•  Systems that cannot maintain the maximum hu-
midity ratio of 0.012 under all operating conditions 
(e.g., a constant-volume rooftop unit with a single 
compressor) cannot demonstrate compliance via 
the graphical method (Figure 5.2.1.1). However, 
projects may demonstrate that comfort condi-
tions are maintained even in high humidity indoor 
(off-design) conditions via the Computer Model-
ing/Analytical Method - PMV or PPD calculations.
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•  For data centers, the requirements should be met 

in regularly occupied spaces only. For warehouses, 
project teams should adapt appropriate specialized 
thermal comfort techniques for the storage and 
distribution centers, like fans or radiant flooring.

•  Atypical space types, or space types with significant-
ly different activity levels (like fitness rooms) must 
be addressed separately for thermal comfort com-
pliance from the rest of sedentary building activities.

ADDENDA & INTERPRETATIONS
LEED Addenda 1000010416:  
http://www.usgbc.org/content/10416 
Approved standard substitution. 
 

EQ CREDIT: INTERIOR LIGHTING 

CHANGES 
•  There is an additional point that has been added 

to encourage lighting quality.   
•  Lighting control has been revised to require at 

least three lighting levels: on, off, and a midlevel de-
fined as 30% to 70% of the maximum illumination 
level (not including daylight contributions). 

 
CREDIT REQUIREMENTS 
For Hospitality: http://www.usgbc.org/node/2614574 
For Retail:  http://www.usgbc.org/node/2614379 
For Healthcare: http://www.usgbc.org/node/2614381 
For all others: http://www.usgbc.org/node/2614573 

STEP-BY-STEP GUIDANCE 
(For details, click on link below or review Reference Guide)
http://www.usgbc.org/node/2614573?view=guide&re
turn=/credits

Step 1.  Establish lighting needs
Step 2.  Select option(s)

Step 3. Comply with option requirements
Option 1.  Lighting Control
Option 2.  Lighting Quality, Strategies A-H

 Required Option 1 Option 2
 Documentation  A B C D E F G H

 Table of individual 
 occupant and multi-
 occupant spaces and
 lighting controls in
 each space   

•

  

 Table of regularly 
 occupied spaces and 
 associated lighting details  

•
   

•
  

 Calculations of total 
 connected lighting load    • •  

 Lighting details, including 
 manufacturer and model, 
 results of estimations, or
  in situ or laboratory 
 photometric tests   

• • • •

  

 List of ceiling, wall, and 
 floor surfaces and their 
 associated surface 
 reflectance values       

•
  

 List of work surfaces 
 and movable partitions 
 and their associated 
 surface reflectance values       

•
  

 Average surface 
 calculations reflectance      • • 
 List of work surfaces and 
 illuminance values (lux)        • 
 List of wall or ceiling 
 surfaces with illuminance 
 values (lux)           

•

 Illuminance ratio 
 calculation          • •

TOOLS & RESOURCES
Interior Lighting Calculator http://www.usgbc.org/
resources/interior-lighting-calculator

Option 1 Calculator Walkthrough  
http://www.usgbc.org/gallery/video/4334262/0

Interior Lighting: Documentation Tips
http://www.usgbc.org/gallery/video/4369906/0

Interior Lighting and Energy Savings 
http://www.usgbc.org/gallery/video/4369918/  
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LEEDuser Forum and Toolkit 
http://www.LEEDuser.com/credit/NC-v4/EQc6
  
GUIDANCE & TIPS
•  There are two points available under this credit.  

One is similar to the LEED v2009, Controllability 
of Systems: Lighting but it now requires three levels 
of control for both individual lighting (e.g. task 
lighting) and multi-occupant spaces and has several 
additional requirements for multi-occupant spaces.

•  The second is completely new and encourages 
lighting quality which was not addressed previously. 
You must choose at least four strategies from eight 
that are provided that will improve the lighting quality 
in the space.  The first four are based on characteristics 
of the lighting fixtures, light sources, and luminaires 
and the last four relate to the illuminance levels on  
the surfaces in the project. This option requires 
attention during early design phases.

•  For multi-occupant spaces that can be subdivided 
by movable walls or partitions, it is necessary to 
provide the required lighting controls for each 
subdivision of the space

•  Operable shades do not count as lighting controls. 
The contribution of daylight is excluded from the 
three lighting level requirements in lighting controls.  
Lighting systems must be able to meet the control-
lability requirements separate from any operable 
shades. Daylighting is addressed separately in the 
next credit.

ADDENDA & INTERPRETATIONS
LEED Addenda 100001845: 
http://www.usgbc.org/content/100001845
Correction to the Reference Guide. Table 1, modify 
item D so it reads “25% connected lighting load for 
regularly occupied spaces.” 

EQ CREDIT: DAYLIGHT

CHANGES 
•  The prescriptive compliance path has been  

eliminated.  
•  An additional simulation option has been added 

that incorporates two new metrics, spatial daylight 
autonomy and annual sunlight exposure, based on 
annual daylight computer simulation models.  

•  For Option 2, the illuminance simulation now  
relies on local weather data and uses a calculated 
illuminance intensity.  

•  For Option 3, measurements are required at two 
times of the year.  

•  The number of points available and thresholds for 
achievement have been changed.  

•  Schools are no longer broken out by classroom and  
core learning spaces vs. other regularly occupied 
spaces.  

CREDIT REQUIREMENTS 
For CS:  http://www.usgbc.org/node/2614119 
For all others:  http://www.usgbc.org/node/2614118 
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 Required All  Option 1  Option 2 Option 3 
 Documentation  Projects 

 Floor plans 
 highlighting 
 regularly 
 occupied spaces 
 (for Healthcare, 
 regularly occupied 
 perimeter area) 

• • • •

 
 List of glare- 
 control devices  
 for all windows 
 with their control 
 mechanism  

• • • •

 List of compliant 
 spaces with their 
 annual summary   
 values for sDA 
 and ASE   

•

   
 
 Geometric plots 
 from simulations  • • 
 Narrative or 
 output file  
 describing daylight 
 simulation program, 
 simulation inputs,  
 and weather file  

• •

 

 List of compliant  
 spaces with their 
 calculated illumi -
 nance values    

•
 

 Floor plans or list 
  of compliant spaces  
 with measured 
 illuminance values 
 for each node    

•

 Calculations 
 demonstrating 
 percentage of
 compliant space 
 between 300 lux 
 and 3,000 lux     

•

STEP-BY-STEP GUIDANCE
(For details, click on link below or review Reference Guide)
http://www.usgbc.org/node/2614118?view=guide&re
turn=/credits

Step 1. Establish design criteria
Step 2.  Consider site and massing
Step 3.  Design to maximize daylight
Step 4.  Identify regularly occupied spaces
Step 5.  Provide glare controls
Step 6.  Select one option

Option 1. Simulation—Spatial Daylight Autonomy
Step 1.  Collect sDA simulation inputs
Step 2.  Perform sDA simulation
Step 3.  Evaluate sDA compliance
Step 4.  Perform annual sunlight exposure simulation
Step 5.   Evaluate compliance for annual sunlight 

exposure

Option 2. Simulation—Illuminance Calculations
Step 1.  Collect illuminance simulation inputs
Step 2.  Perform illuminance simulation
Step 3.  Evaluate illuminance compliance

Option 3. Measurement
Step 1.  Prepare for measurements
Step 2.  Perform measurements
Step 3.  Evaluate illuminance compliance

TOOLS & RESOURCES
Daylight and Quality Views Calculator  
http://www.usgbc.org/resources/daylight-and-quality- 
views-calculator

Examples of Regularly Occupied Spaces  
http://www.usgbc.org/resources/examples-regularly- 
occupied-spaces-include-following

Option 1 Simulation Method: Tips from a 
Daylight Modeler 
http://www.usgbc.org/gallery/video/4378495/0

Advice from the Experts 
http://www.usgbc.org/gallery/video/4378502/0

LEEDuser Forum and Toolkit 
http://www.LEEDuser.com/credit/NC-v4/EQc7

Additional strategy for Option 1 ASE modeling: 
LEED Interpretation 10457  
http://www.usgbc.org/leedaddenda/10457
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Simulation Modeling Guidelines: Illuminating Engi-
neering Society pproved Method: sDA and ASE LM-
83-12 - $25   http://www.techstreet.com/standards/
ies-lm-83-12?product_id=1853773
  
GUIDANCE & TIPS
•  Option 1 is a new simulation option which uses 

calculations for both spatial daylight autonomy (sDA)  
and annual sunlight exposure (ASE). Thresholds of 
75% and 90% are now included within the credit 
for Option 2 Simulation and Option 3 Measurement.

•  This credit  requires manual or automatic glare 
control with user override in addition to daylight 
access for all regularly occupied spaces. Examples 
of acceptable glare control devices include interior 
window blinds, interior shades, curtains, moveable 
exterior louvres, moveable screens, or moveable 
awnings. Systems not acceptable as glare control 
devices include fixed exterior overhangs, fixed fins, 
fixed louvres, dark color glazing, frit glazing treatment, 
or additional glazing treatments.  

•  You cannot mix and match daylight analysis 
methods. You will now need to pick one option to 
follow. There are two simulation options and one 
measurement. 

•  Glare control devices are included in the model 
for Option 1 sDA, but excluded when modeling 
ASE. For Option 2, glare control devices are not 
included in the analysis. Refer to the Step by Step 
Guidance in the Reference Guide for additional 
modeling requirements.

•  You must use software that is able to run under 
“clear sky” conditions and calculate illuminance 
levels at 2’–6” above finished floor (AFF).

•    Most U.S. and international weather data can be 
downloaded from the U.S. Department of Energy, 
at https://www.energyplus.net/weather 

EQ CREDIT: QUALITY VIEWS 

CHANGES 
•  Exemplary performance requirements from LEED 

2009 are now the basis for the credit requirements.  
•  Glazing must provide a clear view to the outdoors. 

The glazing does not have to be located between 
30 and 90 inches (750 and 2300 millimeters) 
above the finished floor.  

•  Views into interior atria can now qualify for up to 
30% of the total area.  

•  For Healthcare projects, the inpatient unit  
requirements now include non-perimeter area.  
The requirements for direct lines of sight in the 
perimeter area have been modified to align with 
other rating systems.

CREDIT REQUIREMENTS 
For Warehouses and Distribution Centers:  
http://www.usgbc.org/node/2614130 
For Healthcare:   
http://www.usgbc.org/node/2614129 
For all others:   
http://www.usgbc.org/node/2614128
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      View type
 
      1:  2:    3:  4: 
 Required Documentation All Multiple  Exterior Unobstructed  View 
    projects lines of  features   views within  factor 
     sight    3H  
 
 List of all regularly occupied spaces, 
 qualifying floor area in each space, and 
 view features   

•
    

 Sections, elevations, diagrams, renderings, 
 or photos indicating sight lines to glazing 
 do not encounter permanent interior 
 obstructions.   

•
    

 Floor plans or diagrams identifying 
 regularly occupied spaces and the following:  •    

 Multiple sight lines for each regularly 
 occupied space   •   

 Sight lines and exterior features labeled; 
 provide multiple floor plans if view  
 features change at varying building heights    

•
  

 Sight lines and area indicating three times 
 head height      • 
 Area with view factor of 3 or greater      •  
 Sections, interior elevations, or other 
 documentation that demonstrates the      •
 view factor         
 Method for determining view factor for 
 each typical occupant location      •

STEP-BY-STEP GUIDANCE 
(For details, click on link below or review Reference Guide)
http://www.usgbc.org/node/2614128?view=guide&re
turn=/credits

Step 1.  Evaluate project site
Step 2.  Design for transparency and quality views
Step 3.  Identify regularly occupied spaces
Step 4.  Identify sight lines to exterior views
Step 5.  Assess view quality
Step 6.  Confirm compliance

TOOLS & RESOURCES
Daylight and Quality Views Calculator 
http://www.usgbc.org/resources/daylight-and-quality- 
views-calculator

Examples of Regularly Occupied Spaces 
http://www.usgbc.org/resources/examples-regularly- 
occupied-spaces-include-following

Windows and Offices; A Study of Office Worker 
Performance and the Indoor Environment 
for the definition of view factor in Option 4.
http://h-m-g.com/downloads/Daylighting/orer_day-
lighting.htm 

LEEDuser Forum and Toolkit 
http://www.LEEDuser.com/credit/NC-v4/EQc8
 
GUIDANCE & TIPS
•  This credit is focused on encouraging design 

for transparency and quality views.  In order to 
achieve one point, 75% of all regularly occupied 
floor area must have at least two of the four kinds 
of views listed in the credit 

•  Vision glazing must have a clear image of the 
exterior, not obstructed by frits, fibers, patterned 
glazing, or added tints that distort color balance.

•  The type of objects visible in the view (e.g., vegeta-
tion, sky, brick wall, busy street)—is now an import-
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ant factor. The four credit paths give teams flexibility 
in how their designed spaces may comply.

•  This credit is typically easier to achieve in open-plan 
layouts, which allow for multiple view angles, or in 
floor plans where closed rooms do not block views. 
If the first three view types don’t seem achievable 
for your project, you might consider taking a closer 
look at the “view factor” calculation for the fourth 
view type, which is based on window height and 
distance to workstation. It’s more challenging to 
document, but can be more flexible as well.

 
EQ CREDIT: ACOUSTIC PERFORMANCE

CHANGES 
•   This is a new credit for NC that previously existed 
 in Schools and Healthcare.  
•  The background noise level limit was decreased 
 from 40 dBA to 35 dBA.  
•  The referenced standard ANSI S12.60 was updated 
 from 2002 to 2010.  
•  AHRI Standard 885-2008 was added as a standard 
 for background noise.  
•  Equivalent local codes may now be used in place of 
 the national codes specified in the credit requirements.  
•  The credit name was changed from Acoustic 
 Environment.  

CREDIT REQUIREMENTS 
For Schools:  http://www.usgbc.org/node/2614140
For Healthcare: http://www.usgbc.orgnode/2614141 
For all others: http://www.usgbc.org/node/2614139 

STEP-BY-STEP GUIDANCE 
(For details, click on link below or review Reference Guide)
http://www.usgbc.org/node/2614139?view=guide&re
turn=/credits

Step 1.  Define acoustic needs for each space
Step 2.  Review acoustic criteria
Step 3.  Address HVAC background noise
Step 4.  Verify HVAC background noise
Step 5.  Verify noise reduction methods for sound 
 transmission paths
Step 6.  Identify adjacencies for sound isolation 
 requirements
Step 7.  Verify sound isolation
Step 8.  Identify space reverberation time 
 requirements
Step 9.  Implement reverberation time mitigation 
 strategies
Step 10.  Verify that reverberation time requirements 
 are met
Step 11.  Select sound reinforcement and masking 
 systems, if needed

 NC, Data Centers, Warehouses and Distribution Centers, Hospitality All projects

 HVAC 
 background 
 noise

 Sound 
 isolation

 Reverberation
 time    

 Sound 
 reinforcement 
 and masking 
 systems 

Summary report of measurements and calculations documenting 
compliance with selected reference standard •

Calculation, measurement narrative, or manufacturers’ data •
Noise reduction narrative •
STC ratings for space adjacencies •
Calculation, measurement narrative, or manufacturers’ data •
STCc ratings for space adjacencies •
Calculation, measurement narrative, or manufacturers’ data •
List of all large conference rooms and auditoriums •
Explanation of sound reinforcement methodology (if installed) •
Explanation of sound reinforcement system components and 
specifications (if installed) •

Explanation of masking system components and specifications 
narrative (if installed) •
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TOOLS & RESOURCES
Acoustic Performance Calculator http://www.
usgbc.org/resources/acoustic-performance-calculator

Acoustic Lessons Learned from LEED for Schools 
http://www.usgbc.org/gallery/video/4334215/0

LEEDuser Forum and Toolkit 
http://www.LEEDuser.com/credit/NC-v4/EQc9

GUIDANCE & TIPS
This new credit is complicated and will likely be  
expensive unless the project is already being designed 
to take acoustics into account. It will typically require 
the services of an acoustical consultant and all occu-
pied spaces must meet the requirements addressing 
the four performance areas below:

•   HVAC background noise levels. Engineers or 
acoustic experts will need to analyze background 
noise levels coming from HVAC equipment. 

•  Sound isolation. Designers will  
need to specify materials to meet  
sound transmission class ratings. 

•  Reverberation time. Designers will need to  
specify sound-absorbing treatments and/or  
revisit room size to address reverberation time.

•  Sound reinforcement and masking systems.  
Designers will need to analyze STI or CIS,  
sound level and sound-level coverage for  
spaces with sound reinforcement systems.  
Designers will also need to analyze sound level, 
loudspeaker coverage, and speech spectra for 
spaces with masking systems.

There may be tradeoffs required with open space 
planning and some material choices.

ADDENDA & INTERPRETATIONS
LEED Addenda 100001929: 
http://www.usgbc.org/content/100001929 
Renumber equations under Calculations.
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Exemplary Performance credits
Step 1.  Identify target exemplary performance credits 
Step 2.  Confirm implementation

TOOLS & RESOURCES
LEEDuser Forum and Toolkit  http://www.LEEDus-
er.com/credit/NC-v4/INc1

Innovation Catalog http://www.usgbc.org/credits/
new-construction/v4/innovation-catalog
 
GUIDANCE & TIPS
In order to achieve all five ID credits, it is necessary to 
document at least one innovation credit and one pilot 
credit.  The number of possible exemplary perfor-
mance credits has been reduced from 3 to 2.

Option 1: Innovation credits (up to 4 points) can be 
pursued by identifying an environmental strategy in 
the project that is not addressed by the chosen LEED 
system or by attempting a credit from another rating 
system. The USGBC posts the allowable credits that 
cross over from one LEED Rating System to another. 
You can review the online Innovation Catalog for 
examples of these and other successful credits. Any 
proposed strategy must meet the following three 
basic criteria:

•  The project must demonstrate a quantitative 
improvement in environmental performance by 
identifying or establishing a baseline of standard 
performance and comparing that benchmark with 
the final design performance. 

•  The strategy must be comprehensive. Measures 
that address a limited portion of a project or are 
not comprehensive in other ways are not eligible. 
The project team must demonstrate that the 
proposed innovation credit applies to the entire 
project being certified under LEED and has at 
least two components (i.e., it is not limited to use 
of a single product). 

•  The strategy must be significantly better than  
standard sustainable design practices.

If you are considering a credit that was developed for 
another rating system, review the LEED Interpretations 
before pursuing the credit. Some may require different 
thresholds in order to be used as an Innovation credit.  
For documentation purposes, when utilizing a credit 
from another rating system you should upload every 

IN INNOVATION
(To return to Table of Contents, click on IN)

IN CREDIT: INNOVATION

CHANGES 
•  The maximum number of exemplary performance 

strategies eligible for IN credits has changed from 
three to two.

•  If you are going for all five Innovation Points at 
least one must be an Innovation Point and one 
must be a Pilot credit. 

REQUIREMENTS 

  Required  Innovation  Pilot Exemplary 
  Documentation   credit  performance

Innovation narrative  •  

Supporting • • •documentation  

Pilot credit   •registration    

Pilot credit survey   • 
Pilot credit specific  •submittals  

Exemplary 
performance
credit and level    

•

STEP-BY-STEP GUIDANCE  
(For details, click on link below or review Reference Guide) 
http://www.usgbc.org/node/4378114?view=guide

Step 1. Identify innovative strategies
Step 2.  Develop innovation point strategy

Innovation credits 
Step 1. Confirm credit eligibility
Step 2.  Develop documentation
Step 3.  Implement credit

Pilot credits
Step 1.  Select credit
Step 2.  Register pilot credit
Step 3.  Implement credit
Step 4.  Provide feedback
Step 5.  Document credit
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document requested in the original credit including 
the LEED form. You can download the form and 
calculators from the Credit Library (under “Language” 
and “Resources”).  

Option 2:  Pilot credits (up to 4 points) have been 
developed by USGBC members and committees 
and are being tested by the USGBC.  Pilot credits 
are specific to the rating systems. They can be found 
in the Pilot Credit Library at http://www.usgbc.org/
pilotcredits  

Review the list on the USGBC website to identify 
pilot credits for the applicable rating system.  Since 
pilot credit availability changes over time, it is import-
ant to register for a credit as soon as the project team 
decides to pursue it, rather than waiting until docu-
mentation review. Once a project has registered for a 
pilot credit, the project team may continue to pursue 
it even if it is closed to new registrants. It is necessary  
to complete the “General Pilot Documentation 
Requirements” which involves registering for the pilot 
credit with USGBC, participating in the LEEDuser 
pilot credit forum, and completing the USGBC feed-
back survey. The USGBC is looking for information 
that might be helpful in future revisions. Pilot credits 
may be attempted in any review stage and can be 
replaced before the next review if the initial credit is 
not accepted.

Option 3: Exemplary performance (up to 2 points). 
This option is achieved by demonstrating performance  
that greatly exceeds the level or scope required by 
existing LEED prerequisites or credits.  It is essentially 
the same as under LEED v2009 except that you can 
only achieve 2 rather than 3 credits with this approach.  
Whether a credit is available for exemplary performance  
and the exact thresholds for achievement are typically 
listed in the Reference Guide.

To use all five points, projects must use at least one 
pilot credit and one innovation credit. This originated 
in an addenda posted on October 1 2014 so projects 
registered after that date will need to follow it.

ADDENDA & INTERPRETATIONS
LEED Addenda 100001935: http://www.usgbc.org/
content/100001935 
Introduced requirement for at least one pilot credit 
and one innovation credit.

IN CREDIT: LEED ACCREDITED  
PROFESSIONAL

CHANGES:
•  LEED APs without specialty (legacy LEED APs)  

are no longer eligible for this credit
•   In order to qualify, the LEED AP must have  

a specialty appropriate for the project.

CREDIT REQUIREMENTS
http://www.usgbc.org/node/2613913?view=language 

Required Documentation  Required 

Full name and specialty credential of LEED AP  •

GUIDANCE & TIPS
This new requirement means that a person with a LEED 
Accredited Professional credential with no specialty or a 
specialty that does not match the project’s chosen LEED 
System will not qualify for this credit.  In other words,  
a LEED for Commercial Interiors Project MUST have a 
LEED AP with an Interior Design & Construction (IDC) 
specialty.  A LEED NC project MUST have a LEED AP 
with a BD&C credential and so on.
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LISTINGS BuildingGreen Inc.
LEEDuser
122 Birge Street, Suite 30
Brattleboro, VT 05301
800.861.0954
www.buildinggreen.com 
www.leeduser.com  

Busch Systems
81 Rawson Ave. 
Barrie, ON L4N 6E5
T: 1.800.565.9931 | T: 705.722.0806 
F: 1.877.593.3680  
Mandy Bortolussi
Public Relations Manager
mandyb@buschsystems.com
www.buschsystems.com 

Durst Organization
One Bryant Park
New York, NY 10036
212.257.6600
Joy Habian
Vice President of Marketing
jhabian@durst.org
www.durst.org 

Earth Day Initiative
35 E. 38th St. PHC
New York, NY 10016
212.922.0048
John Oppermann
Executive Director
joppermann@earthdayny.org
www.earthdayinitiative.org 

e4, inc.
35 E. 38th St. PHC
New York, NY 10016
212.922.1965
Pamela Lippe
President & Principal
plippe@e4inc.com
www.e4inc.com 

FXFOWLE
22 W 19th St.
New York, NY 10011
212.627.1700 
Ilana Judah
Principal, Director of Sustainability
ijudah@fxfowle.com
www.fxfowle.com  

Green Business Certification, Inc.
2101 L Street, NW, Suite 500 
Washington, DC 20037
800.795.1747
www.gbci.org

The Green Engineer, Inc.
54 Junction Square Drive
Concord, MA 01742
978-369-8978
Carrie Havey
carrie@greenengineer.com
www.greenengineer.com 

Horizon Engineering Associates, LLP
30 Broad Street, Suite 1500 
New York, NY 10004
T: 212.400.3700 
F: 212.400.3715   
Toll-Free: 1.877.513.6249
Michael C. English, PE, CCP, LEED AP
Senior Partner
info@Horizon-Engineering.com
www.horizon-engineering.com 
 
Health Product Declaration  
Collaborative
401 Edgewater Place, Suite 600 
Wakefield, MA 01880
781.786.8871
info@hpd-collaborative.org
www.hpd-collaborative.org 

Vidaris, Inc.
Vidaris
New York (HQ)
360 Park Avenue South, 15th Floor
New York, New York 10010
212.689.5389
Tom Jakab
Director, Sales & Business Development
tjakab@vidaris.com
www.vidaris.com 

(To return to Table of Contents, 
click on LISTINGS)
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